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ASE, a vessel, particularly one of ornamental form 
or decoration; the term is often confined to such ves- 
sels which are uncovered and with tmo handles, and 
whose height is greater in proportion to their width. 
(Sce POTTERY .AND PORCELAIX.) 

VASSAL, the tenant and follower of a feudal lord (see 
FEUDALIS~I) .  The  etymology of the word remains obscure. Cn- 
der the Frankish empire the vassi dominici, essentially servants 
of the royal household. were great officers of state, sent on extraor- 
dinary missions into the provinces. to supervise local administra- 
tion in the interests of the central power. Sometimes they were 
sent to organize and govern a march; sometimes they were re- 
warded with benefices; and as these developed into hereditary 
fiefs. the word vasszis or cassallus ("servant," "retainer") was 
naturally retained as implying the relation to the king as overlord. 
and TTas extended to the holders of all fiefs. In  course of time the 
word came to acquire a military sense, and in medieval French 
poetry  assela el age is commonly used in the sense of "pro\vess in 
arms." or generally of any knightly qualities. In  this sense it be- 
came acclimatized in England; in countries not feudally organized 
-i.e., Castile-vassal meant simply subject. and during the revolu- 
tionary period acquired an offensive significance as being equiva- 
lent to slave. For  usage in international law see also SCZERAIKTY. 

VASSAR COLLEGE, a privately endo\\-ed. nonsectarian in- 
stitution of higher learning for women: was founded by Mat- 
thew \-assar a t  Poughkeepsie. S.Y.. in 1861. First called \.assar 
Female college, it took its present name in 1567. See POUGH- 
KEEPSIE. 

VASTERAS (VESTERAS or ~ ~ T E S T E R ~ S ) ,  a town and bishop's 
see of S~veden, capital of the district iliin) of \-astmanland. on a 
northern bay of Lake hlalaren, 60 mi. N.W. by W. of Stockholm 
by rail. Pop. (1960) i i .778. The original name of the town was 
Yastra Aros ("western mouth"j.  as distinct from 0stra .Ares, 
the former name of Uppsala. Several national diets were held in 
Vasterbs, the most notable being those of 1527, when Gus- 
t a w s  Vasa formally introduced the Reformation into Srreden. 
and 1544. when he had the Sviedish throne declared hereditary 
in his family. I t s  Gothic cathedral, rebuilt by Birger Jar1 on 
an earlier site and consecrated in 1271. TTas restored in 1850- 
60, and again in 1896-98. The episcopal library contains the valu- 

able collection of books which Count Axel Oxenstjerna, the chan- 
cellor of Gustavus Xdolphus, brought m a y  from Lfainz near the 
end of the Thirty Years' TVar. A castle overlooking the tovm was 
captured by Gustavus Vasa and rebuilt by him, then was rebuilt 
in the 17th century, and remains the seat of the provincial govern- 
ment,. 

VASTERNORRLAND (VESTERXORRLAND or  T\'ESTERSORR- 
L-AND). county ( lax)  of northeast central Sweden, on the Gulf of 
Bothnia. Pop. (1960) 285.620. Area. 9.921 sq.rni. The heavily 
forested highland furnishes timber for the sawmilling, ~ ~ o o d ~ ~ o r k -  
ing and ~vood-processing industries throughout the county. Harno- 
sand is the capital and a seaport for shipping timber products. 

VATICAN, THE, official residence of the pope. the nucleus 
of the Vatican City State which forms an enclave in the city of 
Rome, the geographical centre of the Roman Catholic Church. 

GOVERNMENT AND FAMIGLIA 

Government.- The hierarchical power of the Roman Catholic 
Church culminates in the person of the pope (q .v . i .  whose resi- 
dence i j  in the Vatican palace; and the basilica of St. Peter ( the  
Vatican basilica) is the church that occupies the first place in the 
minds of Catholics. I n  ancient times. however. the popes habit- 
ually resided in the Lateran palace and only a t  a later date in the 
Vatican. St. Peter's is the only basilica within the confines of the 
Vatican City State: but the pope exercises sovereign rights over 
all the patriarchal basilicas in Rome. 

By the Lateran treaty of June 7! 1929. the Italian government 
recognized the Vatican City State as independent and sovereign, 
thus restoring the temporal po\Ter of the pope, which had been 
liquidated when ltalian forces occupied Rome in 1870. 

Being the seat of the pope, the Vatican is also the seat of the 
Sacred College of Cardinals (see CARDIKAL). whose members are  
his closest advisers. The business of ecclesiastical government is 
administered by the Roman curia (see Ct-RIA RoMAx.~) .  

A11 Catholic bishops are obliged to present a report on the 
state of their dioceses and a t  the same time to pay periodic visits 
to the basilica of St .  Peter. Europexn bishops have to make this 
visit every five years, bishops in other parts of the world every ten 
years. 

The permanent representatives of the Holy See 17-ith the Catho- 



lic hierarchy of other countries 
are called apostolic delegates. 
These are prelates, usually n i t h  
the titular rank of archbishop. 
According to the cpuntry in x~hich  
they serve. their delegation is sub- 
ordinate to the Consistorial con- 
gregation. to the Congregation for 
the Eastern Church or to the 
Congregation de P ~ o p a g a ~ t d a  
F i d e  ("for the propagation of the 
faith" ).  

Prelates sent abroad by the 
Holy  See on temporary n~issions 
fo r  ecclesiastical purposes are 
called apostolic visitors. On cer- 
tain important religious occa- 
sions a cardinal may be  sent by  
the  pope with the title of legate. 

T h e  diplomatic representatives 
of the Holy See ~ i t h  foreign gov- 
ernments are either nuncios or 
internuncios. the distinction cor- 
responding to  that between am- 
bassadors and ministers plenipo- 
tentiary.  Tuncios.  who generally 
have the titular rank of arch- 
bishop, may be of the first or of 
the  second degree. according to 
the actual or historical rank of 
their particular post;  the diplo- 
matic career of a nuncio of the 
first degree usually is completed 
by elevation to the cardinalate. 
(See  X v s c ~ o . )  

Famig1ia.-The personal en- 
tourage of the pope. as distinct 
froin the government of the 
church. is k n o m  as the f(z~lziglia 
po~zt i f ic ia .  X great part  of this 
iavzigliu consists of the mern- 
bers of the coppel la  po~i t i f ic iu ,  
the collective name for those par- 
ticipating in the cc~ppc.lltr p~ ipu le ,  
tha t  is. in r i trs  performed or a t -  
tended by the pope himself or 
specifically requiring his presence. 

T h e  cirppcll!r includes all cardi- 
nals, patriarchs. bishops assistant 
~t t h ~  n1n71 t h r n n e  ~ n r i  r> the r  
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bishops who happen to be present THE VATI CAN.  SHOWING LOCATION OF PRINCIPAL BUILDINGS. D A RK  ARROWS I NDICATE ENTRANCES 
a t  the time in the curia: other 
high officials of the curia: the princes assistant a t  the throne: the stages in the journeys of the pope. should he have to  travel 1 ; the  
secretaries and assessors of the Sacred Congregations: the apostolic prince Ruspoli is grand master of the Sacred Hospice (responsible 
protonotaries: the generals and procurators of the religious orders; for hospitality to visiting heads of state and princes J ; the marchese 
the consistorial advocates: the ecclesiastical privy chamberlains: Sacchetti is ,foi.ir,i.e nztzggiore (superintendent of buildings, n-ater 
etc. ITithin the fa?~zigii(i, the cardinals most closely associated supply and furnishings) of the Sacred Palaces: the marchese 
~ ~ i t h  the pope are the palatine cardinals. The  privy chamber in- Patrizi is standard bearer of the Holy Roman Church; and the 
cludeq the palatine prelates ( the  prefect of the Apostolic Palace; mnrchese Serlupi is master of the horse. The  lay privy chamber- 
the  prefect of the bedchamber: the auditor;  and the master of the lains are called "chamberlains of s\\-ord and cloak" ( c o n t e i i ~ r i  di 
Apostolic Palace) and several groups of p r i x ~  chamberlains. both spi ldi~ e c a p p n )  because of their distinctive ceremonial dress-in 
ecclesinstical and lay. Certain posts in the fo?tziqlia are always the fashion of the 16th-century Spanish nobility. The  protection 
entrusted to members of certain religious orders. Thus  the nlaster of the pope's person is ensured by the g~~ir rd i t i  nobi le  which con- 
of the  palace. the theologi~n of the jt1?1zigli(1, is always a Dominican; sists of officers drawn from noble families; and by the s\\-iss 
the sacristan, an .Augustinian friar;  the apostolic preacher. \vho de- guard. a corps instituted by Julius I1 and consisting of SII-iss 
livers the Advent and Lent sermons in the pope's presence, a citizens recruited a t  first from the original cantons of' the S\\-iss 
Capuchin: and the confessor. a Servite. confederacy and in modern times fro111 nearly all the others as 

T h e  principal laymen of the , f i l~?~igl ia  are the heads of the great xell .  There is also a guard of honour recruited from a n ~ o n g  the 
families of the old Roman nobility. Thus  the prince Colonna and citizens of Rome !gricii.rlici pilllitirzu ti'o?~oi.i' i .  X carp of police 
the prince Orsini may ha1.e the title princes apsistant a t  the pontifi- knon.11 as the ,qt'~ldtii.;lzi'i.~(~ p o ~ t t i f i c i t ~  is responsible for nlaintnilling 
cal throne and t ;~ke it in turn to attend upon the pope: the prince order in the Vatican City State and in the palaces that  belong to it. 
l l a s s imo  is grand master of the pontifical posts (in the sense of Papal ceremonies are attended by the diplomatic corps accredited 



VATICAN PLATE I 

P H O T O G R A P H S ,  ( T O P  L E F T )  A L I N P R I ,  ( T O P  R I G H T ,  B O T T O M  L E F T )  A N D E R S O N ,  ( C E N T R E  L E F T )  P A U L  P l E T z B C H  F R O M  B L A C K  STAR, ( r l O T T O M  R I G H T )  U N ~ T E D  PRE SS 

VIEWS OF THE VATICAN 
' T o p  le f t :  Salon of Raphael in the Vatican Pinacoteca constructed by St. Peter's. The bui ld ing in the background houses the Vatican radio 

Pius X in 1909.  I t  contains the "Madonna of Foligno," "The Coronation transmitter 
of the Virg in"  and the "Theological Virtues and Mysteries," a l l  painted B o t t o m  lef t :  Sala Rotonda, a circular room containing Greek and Roman 
by Raphael sculpture in the Pio-Clementine museum, was designed by Simonetti 

T o p  r i g h t :  Inter ior  of the Sistine chapel. Ceil ing frescoes, painted by (1840- 92) after the Pantheon. The basin in the centre is of porphyry 
Michelangelo i n  1508-12, embody the story of Genesis. Above the altar B o t t o m  r i g h t :  The Swiss guard, par t  of the army of the Vatican, were or- 
is Michelangelo's "Last Judgment," completed in 1 5 4 1  ganized by Pope Julius II in the early 1 6 t h  century. Their uniforms were 

,Centre l e f t :  Vatican C i ty  Government palace viewed from the cupola of allegedly designed by Michelangelo or by Raphael 
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to the Holy See; by the Roman patriciate and nobility; by the 
knights of Illalta and of the Order of the Holy Sepulchre. TVhen 
the papal entourage appears as a whole, in procession, it provides 
a spectacle of dazzling splendour. I t  includes cardinals and 
bishops wearing cuppue ~izczyizae trimmed xvith ermirle or gold- 
embroidered vestments; Roman princes with cloaks edged ~ v i t h  
lace: chamberlains "of s \ ~ o r d  and cloak"; prelates in violet 
soutanes: representatives of the religious orders: knights oi Malta 
in scarlet tunics; oficers in armour of steel da~liascened with gold; 
and the SIX-iss guards in the blue. red and yellow uniform allegedly 
designed by ?\lichelangelo or by Raphael. Last i11 the procession 
comes the pope 011 the scdicr gestcztoria, a sort o i  throne on a 
platform carried on the shoulders of 12 servants wearing liveries 
of crimson damask. Above the sedia is a canopy of cloth of silver. 
the golden supports of vc-hich are borne by eight prelates. Two 
privy chamberlains. one on either side of the throne. carry $abelli  
or immense fans adorned with ostrich feathers. 

CEREMONIES A N D  RITES 

The Vatican basilica is served by a chapter of canons i ~ h o  in 
virtue of their ofice. like the canons of the chapters in the patri- 
archal basilicas of St. John Lateran and Sta. Maria llaggiore, 
rank as supernumerary apostolic protonotaries) and by a large 
body of clergy under the episcopal jurisdiction of a cardinal. x h o  
has the title of archpriest. Some of the ceremonies and rites pe- 
culiar to the basilica or to the chapels of the Vatican palace may be 
mentioned here. 

The coronation o i  a new pope, which takes place within a few 
days of the preceding conclave. is, in itself. not quite a religious 
ceremony (see PAPACY J .  On his way to the place oi  coronation. 
the pope is met by d master o i  cereniorlies holding a silver-pla~ed 
staff at  one end of which a piece of toll- has been fixed and by a 
cleric holding a lighted candle; three times the flame is applied 
to the tow and the staff raised, each time with the xvords Sic tr~lrrsit  
glouiii. v z 1 t 1 ~ d i  ("Thus passes an-ay the glory of the world" I .  The 
tiara (,q.v.) is set on the pope's head by the senior cardinal deacon. 
who says, in Latin:  "Receive the tiara n-ith the three crowns, and 
know that thou ar t  the Father of kings and princes, the pastor of 
the unix-erse, and the vicar on earth of our Lord Jesus Christ. to 
whom belongs -honour and glory. world without end.!' Pius X I 1  
and John X X I I I  viere cro\\-ned on the balcony of the basilica. 

The rite of beatification (see CAP~OSIZATIO.TJ begins ~v i th  the 
reading of a papal brief proclaiming the nel5- blessed in the pres- 
ence of the cardinal archpriest, of the Vatican chapter and of the 
members of the Congregation of Rites, and is concluded in the 
afternoon of the same day, n-hen the pope goes in procession to  
the basilica: prays before an image of the nelv blessed and receives 
the Benediction of the Ho14- Sacrament. The rite of canonization is 
of a much more solemn character: after a "postulation" made by 
the "consistorial advocate" and special prayers for the help of the 
other saints and for light from the Holy Ghost. the pope himself 
proclaims the new saint and then celebrates the pontifical mass. 

.It the beginning of a holy year or jubilee ( see  JUBILEE YEAR) 
the pope opens a special door, the holy door, in the L'atican basilica. 
so that the faithful may accomplish the rite of passing through i t ;  
and at  the end of the year he closes i t ,  after which it remains 
sealed until the next jubilee. (There are also such doors in the 
patriarchal basilica.: of the Lateran. of S. Paolo-iuori-le-Mura 
and of Sta. Maria 31aggiore.j 

On the eve of the feast of St. Peter every year the pope blesses 
the pallia in the 1-atican basilica; they are then stored in a coffer 
near the tomb of St. Peter until they are required ior new arch- 
bishops. 

Another unique ceremony is the washing iiaccz?zdaj of the princi- 
pal altar of the basilica with wine and balm. done on the evening 
of Holy Thursday after the singing of the Tenebrae by the cardi- 
nal archpriest and the chapter. .A further cus ton~.  performed 
a t  the great festivals of the church, is the showing (os tc ) l s io )  of 
certain relics f rom the balcony of a small chapel in one of the 
piers supporting the dome of the basilica. These relics are (I) 

Veronica. the veil n-ith n-hich, according to tradition, a pious 

to Calvary and on which His features are believed to have re- 
mained imprinted; and (2 i \\.hat is beliel~ed to be the point of 
the lance that pierced the side of Jesus on the cross, discovered 
a t  Antioch during the first crusade, later captured hy the Lloslems 
and eveiltuallq- preserited to Pope Innocent '\-I11 by the Turkish 
sultari Eayezid I1 in 1492. 

The b l c 4 n g  of the golden rose iq .v . ) ,  on the fourth Sunday in 
Lent (annually in former times. but less frequently in the 20th cen- 
tur?.). takes place in the pope's private chapel in his oficial apart-  
ments. In  the same chapel, which is to be distinguished from the 
private chapel in his private apartments. important visitors are 
sorrietimej allowed to hear mass and to receive the sacra~nent  from 
the pope himself. For the blessing of the ;\gnus Dei  medallions 
see .IGXCS DEI. 

The Sistine chapel in the Vatican palace is reserved for papal 
ceremonies ( i.e., for ceremonies performed or attended by the pope 
accompanied by the cappel lu)  and for  the conclave ! y . ~ * . / .  The  
Pauline chapel is convenient for the spiritual needs of the in- 
habitants of the '\-atican. The parish church. however, is that o i  
St.  Anne, by the Porta di Sant' Anna. (X.) 

HISTORY 

The Vatican H i l l  and Necropolis.- Before the erection of 
the basilica or' Constantine, the area of the L7atican had an alto- 
gether different appearance from what it has today. The  L'atican 
valley. occupied in part by the circus or' Gaius (roughly n-here the 
palace of the Holy Omce is now).  was about 59 i t .  above sea level. 
The elevation of the square in front of the present-day sacristy 
rises from 82 It. a t  its eastern corner to about 0. i t .  a t  its western 
one. ?'he new basilica covers an area nearly 99 ft .  above sea. level. 
whiie the base of the obelisk in St. Peter's square is a t  less than 
63 i t . ;  advancing n o r t h m r d  up the Vatican hill one encounters a 
level of 1.7 i t .  for the courtyard of S. L)amaso. while the highest 
point of the entire complex is found in the gardens. 264 i t .  abo\-e 
sea level. T o  the casual observer. however, the diiference of more 
than 205 f t .  between valley and summit is not immediately ap- 
parent because of the maze of buildings. 

The valley ~ v a s  in antiquity  some^\-hat boggy and consequently 
considered by the Romans to be unhealthful. This situation was 
remedied in part by the elder .Agrippina ( d .  AD.  3 3 ) .  who drained 
the valley and erected terraces for gardens on the hillside; and 
it vias there that her son. the emperor Gaius (Caligula I, con- 
structed the circus. which \vas joined to the Tiber by a portico. 
The emperor S e r o  in A.D. j g  took over other gardens there (,Taci- 
tus, d ~ z n u l s ,  xiv. 14) that  had belonged to his aunt Doniitia Lepida. 

The Vatican zone TT-as reached by three main highxays:  the 1-ia 
Triumphalis, which left Rome in a  north\^-esterly direction toward 
the present-day Monte Mario; the Via Cornelia, perhaps the oldest. 
which passed near the spot where the emperor Hadrian erected his 
remarkable tomb;  and the Via Aurelia Sova .  ~vh ich  must ha\-e 
passed betxveen the circus and the necropolis discovered in the 
1940s. The numerous clay deposits in the vicinity were used by 
the Romans in manufacturing wine jugs. cooking utensils and, 
especially. bricks and tile. 

The L-atican area, from the right bank oi  the Tiber up to the 
top of the hill. lying as i t  did outside the city walls. was, extensively 
used by the ancient Romans as a burial ground. Many o i  their 
large tombs xe re  given strange names by medieval Romans;  for 
instance the "Pyramid of Romulus." a large mausoleum demolished 
in 1499 by .Alexander 1.1. and the "'Terebintus" or  "Obeliak of 
xero." a large circular tomb likewise demolished in the I 5th cen- 
tury. 3Iariy of these tombs belonged to the charioteers of the 
nearby circus. and some !\-ere even used to bury famous race horses 
in the reigns of the emperors Domitian. Trajan and Antoninus 
Pius. Roman tombs were found in the time of Pope Sicholas L-: 
when in 14 j 2  \I-ork n-as begun on the apse for the ne\v basilica; and 
others were uncovered as the construction progressed into the 16th 
and 17th centuries in the area today occupied by the fafade of the 
basilica and St.  Peter's square. Xn immense Roman liecropolis 
~ v a s  disco\-ered b e t m e n  138; and 1908 in the zone between the 
modern Via di Porta .Angelica and the edge of l l o n t e  Mario. con- 

woman named L7eronica niped our Lord's face as H e  was going up  taining some very ancient tombs, among them those of freedmen 



VATICAN 
of the emperor Claudius. Other Roman tombs were found while 
foundations for the Vatican governor's palace were being laid. and 
still others were uncovered in the Vatican gardens and under the 
Annona i'aticana. E \ ~ e n  in 1956, during the construction of an 
edifice north of the Vatican post office. tombs were discovered bear- 
ing inscriptions dating from the 1st century A.D. ,  two of them 
mentioning a male and a female slave of Nero. 

T h e  most interesting necropolis, however, came to light during 
the  excavations carried out by personal -initiative of Pius XI1  
during the years 1941-49 under the central nave of St. Peter's 
basilica. I n  the zone south and east from the basilica's high altar 
11-ere discovered two rows of mausoleums belonging for the most 
part to freed slaves of aristocratic and imperial families. Arranged 
in two parallel roxvs. the more ancient mausoleums occupied the 
north row. the one nearest the hillside; but all had their entrances 
on the south side, that is. facing the Roman road separating the 
necropolis from the circus. In  fact, above the door of the east- 
ernmost mausoleum an inscription was found, in which the heirs 
of Gaius Popilius Heracla transcribed that section of his will 
stipulating the erection of this mausoleum for himself. his wife 
and descendants i ~ z  Vaticano ad civculn ("on the I7atican near the 
circus"). 

The  mausoleums. embellished with stucco work and frescoes, 
were almost all employed for cremation as well as for inhumation; 
in the case of cremation the ashes were deposited in urns of terra 
cotta. of marble or even of alabaster; for inhumation the bodies 
were interred in sarcophagi of terra cotta or of marble richly 
decorated with scenes from Dionysian mythology or a t  times even 
with portraits of the defunct. 

Inscriptions on the sarcophagi furnish some idea of the,social 
class of the Romans buried there; they include freedmen of many 
of the aristocratic families, as well as freedmen of the emperors 
Antoninus Pius. Diocletian and Rlaximian. In  some of these 
mausoleums Christian tombs were found; in one inscription can 
be read the date of the burial; in another a husband ~vishes for his 
wife Aemi1i;l Gorgonia eternal rest, the inscription being framed 
between two doves with olive branches and the carved portrait of 
Gorgonia. X small mau;o!eum. first employed for cremation burial 
and later converted to inhuniation. ~ v a s  decorated with a beautiful 
mosaic depicting on the ceiling Ilelias (the sun) in a chariot drawn 
by four white horses, the entirc figure 3 symbol of Christ, the sun 
of salvation: on the side ~va!lz of the mausoleum were represented 
the Good Shepherd, the Fisher of Souls and Jonah s~vallowed by 
the whale. Since these mosaics are patently from a period before 
Constantine, they are the oldest kno\\n Christian examples of such 
art. Those mausoleums near and under the south side of the high 
altar of the basilica were partially destroyed by the construction 
of the confessio a t  the end of the 6th century and partially by the 
insertion of the foundations for the two south columns of G. L. 
Bernini's canopy in 1626. 

On the ground level south of Constantine's basilica were two 
massive circular mausoleums, considered for a long time to have 
been constructed after the basilica itself. When. however, in 1776, 
the easternmost one was demolished. Gaetano Alarini stated that 
its masonry was from the and century; and later G. B. de Rossi 
expressed a similar opinion about the other mausoleum. I n  this 
latter, Maria, wife of the emperor Honorius. and others were 
buried. Pope Stephen I1 (111: 7 j2-57) transformed it  into a 
chapel dedicated to St. Petronilla. whose relics were transferred 
there by his successor Paul I in 7 5 7 .  Restored by Louis X I  of 
France. it became then the chapel for the French kings. I t  was 
chosen by the French cardinal Jean de Villiers de la Groslaie for 
his tomb, and it was for him that ICIichelangelo carved his famous 
"Pieti ." seen today in the first chapel on the right in the basilica. 
After the sarcophagus of St. IJetronilla was moved to the new 
basilica. this mausoleum Tvas demolished during the construction 
of the south transept (1j44j .  The other mausoleum. the one to 
the east, was transformed by Pope Symmachus (498-j14) into 
the oratory of St. Andrew, with many altars dedicated to various 
martyrs ;  it was demolished in 1776, nhen Pius V I  erected the 
nevi sacristy. 

T h e  T o m b  of St.  Peter.-If one descends today into the open 

confessio of Paul V ,  one finds immediately under the high altar 
a gilded bronze grille, behind which is another of smaller dimen- 
sions with a metrical inscription of Innocent I11 (1198-1216); 
this latter opens on an oaken slab decorated mith a representation 
of Christ among the apostles in Limoges enamel. part of which is 
today preserved in the Museo Sacro of the Vatican library. Loner  
down is the niche of the pallia. with a 9th-century mosaic of Christ 
flanked by other mosaics of St. Peter and St. Paul. On the floor 
of this niche rests a silver chest containing the pallia and em- 
blazoned liith the coat of arms of Benedict XIV. 

This chest stands on a bronze plate, placed there by Innocent X 
(1644-jj), engraved with a cross in the right arm of which is a 
small lid. I n  1892 this lid mas opened by H. Grisar, who found 
that it covered a rectangular shaft, the aperture measuring 8; in. 
by 63 in. The excavations carried out under Pius X I 1  showed that 
this shaft. once encased in marble. is more than 14 in. deep and 
opens on a hollow trenchlike tomb in the earth, where the bones, 
with the exception of the head, of a robust elderly person were 
subsequently found This tomb is not a t  the level of the Roman 
necropolis. but rather farther north and somewhat higher up the 
hillside in another inhumation area; some of the surrounding 
tombs are older than it  (for example, a terra-cotta sarcophagus 
furnished mith a libation tube). 

T n o  stairways gave access to this zone from the south, one 
flanking the west \+all of the early 2nd-century mausoleum of the 
Matucci, the other farther mest between two other mausoleums; 
this latter led through a door to a small open space provided with 
a brick bench on the east ~ i ~ a l l .  Beneath this stairway, to carry oif 
rain ~vater  and to prevent flooding the tombs, was a drain. some 
of the tiles from which, dating from the years 147-161, bear the 
factory stamp of Aurelius Caesar and Faustina. T o  protect the 
area on its !vest side, a ~val l  was erected, running north and south. 
Covered with red plaster, it is called "the red wall"; a portion of 
it about 2 j i t .  long was uncovered during the excavations. I n  this 
~vall. which passes over the west end of the tomb, XTas an irregular 
niche. covered by a marble slab. Higher up on the same ~1-all was 
a second niche. with marble sheathing topped by a Travertine 
slab: this slab was once supported by t~z-o white marble colonnettes 
4 ft .  7  in. high, standing in front (that is, east) of the niche and, 
as is shown by a cut in the bases of the colonnettes, accommodating 
a marble grille. Finally. above the second niche, xvas yet a third 
one. 3 i t .  high and 3 ft .  8 in. wide. This decoration above the 
tomb is an indication that the monument was visited, and it is 
evidently to it that the priest Gaius referred when. writing in the 
time of Pope Zeph>-rinus ( c .  199-21 7 ) .  he stated that he could 
point out the "trophies" of St. Peter and of St.  Paul on the Vatican 
hill and beside the 1-ia Ostiensis: respectively (Eusebius, Histovia 
Ecclesiastica, ii, a j 1. 

As a further protective measure, another wall was erected on 
the north side of this area, which was covered with the graffiti 
of pilgrims. Soon the zone became filled with other tombs arranged 
around that under the three niches. But this tomb was the only 
one among all others that was a t  the same time an object of venera- 
tion and of depredation. From this open tomb were collected more 
than 1:800 coins from all countries from the time of Xugustus to 
the early part of the reign of Pope Paul V (16oj-21); among 
others. there were 26 from England. dated from the Anglo-Saxon 
kings of the 7th and 8th centuries to Edward I11 (1327-7;). 
Among the ex voto objects was found a 7th-century gold tablet 
with a gemmed cross between two eyes. From the tomb the exca- 
vations also brought forth traces of fine silver sheeting as well as 
three thin sheets of lead. undoubtedly used as protection. 

This burial monument was encased by Constantine in slabs of 
precious marbles and was chosen by him as the focal point of his 
grandiose basilica of five aisles. .4t the end of the 6th century 
Gregory the Great raised the sanctuary floor and erected an altar 
immediately above the tomb monument. This altar. in turn, a s s  
enclosed in another constructed by Calixtus I1 in 1123. Imme- 
diately above these two is to be found today the papal altar of 
Clement VIII .  These three altars, one above the other. document 
in a very special manner the localized veneration paid this tomb 
throughout the centuries. 
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Constant ine 's  Basilica.-Scholars are not unanimous in as- 

signing a date for the beginning of the construction of Constan- 
tine's basilica, opinions varying from the year 326 to the year 333. 
Because of the difficulties to be overcome in erecting a five-aisle 
basilica over the tomb of St. Peter, the enterprise must have lasted 
about 30 years. Besides having to build on a hill that sloped 
steeply in two directions, from south to north and from east to  
west, it was also necessary to demolish the Roman necropolis still 
in use, cutting off the roofs of the mausoleums and the other pro- 
truding structures blocking the construction. First. three massive 
foundation walls Tvere laid on the south side of the hill; one to 
support the outside wall of the basilica, one to support the columns 
separating the two left-side aisles and the third to support the 
left row of columns of the central nave. Then. after smaller ~valls 
had been erected. joining many of the mausoleums together for 
further support, the Roman necropolis was covered up. On the 
north or higher side, the foundation walls were naturally less ex- 
tensive and less massive. The excavations of the 1940s brought 
to light many new characteristics of Constantinian construction 
work and furthermore showed the error in the supposition. held 
from the time of Paul \I> that the south aisles of the basilica rested 
on the north walls of the circus of Gaius and Sero.  Furthermore, 
the excavations brought forth no trace of the Via Cornelia, long 
considered by Roman topographers to have been on the same line 
as the axis of the basilica. 

Constantine's architects were forced also to carry out extensive 
fillings and levelings in the area around the basilica. From the 
street level 3 j steps led up to a large portico measuring 203 ft. by 
184 f t ,  and supported by 46 columns; entrance to this was pro- 
vided by three bronze doors. This portico enclosed a garden, 
called Paradise. with fountains (one of these fountains can be 
seen today in the courtyard of the Pigna, so called because the 
fountain is in the shape of a pine cone). I n  the course of time 
three small chapels Tlere erected within the area of the portico. 
That  of Sant' Apollinare. constructed by Honorius I (625-638), 
was demolished during the erection of the new faqade early in the 
17th century; that of Sta. Maria in Turri was destroyed by fire 
in I 167 ; that of Sta. Maria in Febbre was located near the ancient 
tomb of St. Gregory the Great. 

Entrance from the portico into the basilica proper was provided 
by five portals, called, from left to right, Porta Judicii. Porta 
Ravenniana, Porta Mediana or Regia or Xrgentea. Porta Romana 
and Porta Guidonea. The interior of the basilica formed a rec- 
tangular area divided into aisles by four rows of 2 2  columns each; 
the central nave measured nearly 79 ft .  across and was 131 it .  high, 
with marble columns 29 ft. high. Its clerestory, pierced by 11 

windows. was richly decorated with frescoes; and Pope Liberius 
(3 j2-366) added a series of portraits of the popes, to which others 
were added later under Sicholas 111 (1277-80). Above this zone 
were three registers, the highest containing the representations of 
the patriarchs, of the prophets and of the apostles, the tn70 lo~ver 
ones containing, on either side of the nave, 46 scenes of the Old 
and S e ~ v  Testaments. Restored by Gregory IV (827-844) and 
by Formosus (891-896), these frescoes xere  repainted by P .  Caval- 
lini and by Giotto. The  flanking aisles ITere about 29 it. wide 
with columns nearly 2 0  i t .  high; the two inner aisles were 62 ft. 
in height. ~vhile the outer two were 46 ft. 

At the head of the central nave was the triumphal arch decorated 
in mosaic and inscribed in golden letters commemorating Con- 
stantine, who n.as also represented in the mosaics in the act of 
presenting a model of the basilica to the Saviour; this arch was 
destroyed in 1 j 2 j .  On the axis of the basilica in the centre of 
the transept. which was j 9  ft .  wide. stood the tomb of the apostle 
Peter, vested in porphyry and in blue-veined marble and with 
four porphyry columns, and surl~lounted by a gold cross inscribed 
with niello letters, the donation of Constantine and his mother 
Helena. The monument was enclosed in a pergola supported by 
six white spiral columns from the top of which hung a golden votive 
crown with jo  lamps in the form of dolphins. The entire monu- 
ment is depicted on a carved ivory box discovered a t  Samagher 
near Pola. 

The  constructions carried out by Constantine interfered with 

the natural drainage from the springs on the slope of the Vatican 
hill, with the result that water seeped into the tombs located there. 
Pope Damasus (366-384) tapped these springs to  provide water 
for the baptistery that he erected in the north transept of the 
basilica. Later Symmachus added there three small chapels dedi- 
cated to the Holy Cross, to St. John the Baptist and to St. John 
the Evangelist. 

Under Sixtus 111 (432-440) the emperor Valentinian added to  
the embellishment of the apostle's tomb by donating a representa- 
tion in gold and precious gems of the Saviour in the midst of the 
12 apostles arranged in front of the 12 gates of the heavenly Jerusa- 
lem. Leo I (440-4613, with the help of the senator Rufus Viven- 
tius Gallus. repaired the damage done to the monument by the 
earthquake of 443 and: with the help of the former prefect and 
consul hlarinianus and his wife Anastasia, restored the facade, 
where in mosaic were depicted the figures of Christ. the 1-irgin 
Mary and St. Peter as well as the symbols of the evangelists and 
below, b e t ~ e e n  the \vindon.s. the 24 elders of the Apocalypse. 
The mosaic was again restored under Sergius I ( 6 8 7 - ~ o I ) ,  who 
substituted the figure of the Lamb of God for that of Christ, and 
yet again, much later. under Gregory 19 (1227-11). .I repro- 
duction of this mosaic is found in an 11th-century manuscript 
from the abbey of Farfa.  preserved today a t  Eton college, iyindsor. 

Pelagius I1 ( j ig- jgo)  was responsible for the  construction of 
the pulpit in the sanctuary. Gregory the Great (590-604). after 
raising the level of the sanctuary. erected an altar above the tomb 
leaving visible, through a small win do^^. only the eastern face of 
the ancient tomb monument. Further,  having changed the pergola 
with its six Constantinian spiral columns for a screen in front of 
the apse of the basilica, he then excavated and added the semicircu- 
lar crypt with its block altar. John \-I1 (7oj-707) added to  the  
basilica the chapel of the Virgin Mary (often called the Praesepe), 
richly decorated with mosaics; this was demolished in 1606. 
Gregory I11 (731-741) added six spiral columns to the existing 
six in front of the main altar. Stephen I1 (111) erected the  bell 
toa-er and remodeled one of the fountains of the  atrium, adding 
eight porphyry columns and a gilded bronze cupola. Leo I11 
(795-816) enlarged the baptistery and donated three porphyry 
columns. Paschal I (817-824) constructed the chapel dedicated 
to the martyrs Processus and Martinianus. 

The basilica m as sacked and pillaged by the Saracens in 846. and 
Leo IV (84;-8j j j  had to repair the damage. Calixtus I1 ( I  I 19- 
24) erected a new high altar that enclosed the previous one of 
Gregory the Great. both of them directly above the tomb housed 
in the Constantinian monument. The basilica underwent further 
damage in the time of Innocent I1 (1130-$3). 

I n  1298 the cardinal Giacomo Stefaneschi commissioned Giotto 
to  execute a mosaic for the portico. Often called the  "Savicella" 
("little boat") of Giotto, it depicted Christ n-alking on the waters 
and stilling the storm that was terrifying the apostles in the boat 
(Mat t .  xiv! 22-33) ; today it is to be seen, considerably altered. in 
the ceiling of the atrium. During the Avignonese period of the 
papacy, the basilica was neglected! only Benedict X I 1  (1334-42) 
repairing the roof. Eugenius IV  (1431-4:) added a n e x  central 
door in bronze. designed and executed by Filarete (.Intonio 
Averulinoj; this same door was used for the central portal of 
the new basilica in 1619. 

Although the construction of the new basilica had already be- 
gun. Sixtus IY  (1471-84) erected a new altar canopy in 1479 
embellished with bas-reliefs depicting episodes from the lives of 
the apostles Peter and Paul;  these today can be seen in the con- 
fessio of Clement VI I I .  

T h e  Tombs  of t h e  Pope~.-~4ccording to the available written 
sources. the tombs of all the popes down to Victor I (d. 199), 
with the exception of that of Clement I .  ve re  near that of St.  Peter. 
After Victor, the popes were buried in the various cemeteries 
around the city, burial on the Vatican being resumed only with 
Leo I .  Today, in the corridor leading to the basilica's sacristy, 
there is a marble inscription naming more than 140 popes buried 
there, including some who reigned in the 20th century. There 
are. however, few the remains of whose monuments or tombs 
have been preserved; many were destroyed by Saracens in 846, 
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while still more mere lost in the sack of Rome in I 5 2 7 ,  For some, 
only the text of the burial inscription has been .recorded in the 
later epigraphic collections. Many such monuments TT-ere de- 
molished by Bramante (called by some "the ruinous builder") in 
the construction of the new basilica; those surviving are pre- 
served in the Grotte Vaticane. where Paul y. from 1606 onward, 
assembled the material left over from the old basilica. I n  the 
Grotte are also the tombs or the monuments of Gregory V (996- 
9 9 9 ) .  Adrian IV. Nicholas 111. Boniface 1-111. Urban VI .  Inno- 
cent YI I .  Sicholas 1.. Julius 111. RIarcellus I1  and Innocent IS, 
as n-ell as the tombs of some later popes. for instance Innocent 
X I I I .  Benedict XV and Pius X I .  .After the excavations of the 
1940s the remains of the monument of Paul I1 and Antonio Pol- 
laiuolo's grandiose bronze monument of Sixtus I V  were transferred 
there. together with certain remains from the old basilica previ- 
ously preserved in Benedict XV's kluseo Petriano (no longer exist- 
i n g ) .  I n  the Grotte are also the monuments of the emperor Otto 
11. who x a s  interred in the atrium in 983 : of Charlotte de Lusignan. 
queen of Cyprus (d .  1487) ; of Christina of Sxveden (d. 16893: and 
of "Henry IX,"the last of the Stuarts ( the cardinal duke of York). 

I n  the old basilica, moreover. Tvere buried certain kings and 
princes ~ v h o  died while on pilgrimage a t  Rome:  for example. Cead- 
walla of SVessex (d .  6893; Coenred of Mercia and Offa the son of 
Sigehere of Essex, who together entered one of the monasteries 
nearby (c. ;og ; and Ine  of IVessex. 

During the construction of the n e n  basilica, many inscriptions 
and sarcophagi were removed from the area under the old Constan- 
tinian one: and the excavations of the years 19.11-49 showed that 
the area under the ancient basilica was occupied not only by 
sarcophagi but also by other tombs in masonry covered with tiles 
or with marble. The more important sarcophagi and inscriptions 
f rom this area were all removed to the Grotte Yaticane. I t  may 
be remarked that the floor level cf the Grotte is the same as that 
of  the ancient Constantinian basilica, that of the new basilica being 
more  than ten feet higher up. 

T h e  Monasteries.- To provide choir service a t  St. Peter's four 
monasteries were founded in the course of time around the basilica. 
The  oldest. dedicated to SS. John and Paul and first mentioned 
during the time of Leo I. was located on the north side of the 
basilica; its remains were seen during the construction of the 
north side of the transept of the new basilica. The second. dedi- 
cated to St. Martin. was situated under the southr~est  pilaster 
of the  cupola. where today is the statue of 1-eronica. The  third 
monastery, that of St.  Stephen hlajor.  called also cata Galla 
Z'crtricia, is found today behind the apse of the nen. basilica; its 
church. restored on various occasions from the time of Leo 111. 
was called also St. Stephen of the Rloors or Xbyssinians. The 
four th  xvas that of St.  Stephen Rlinor, founded by Stephen I1 
(111) : it later became the hospice for Hungarians, but it xvas de- 
molished in 1776 during the construction of the new sacristy. 
After the 11th century these monasteries became residences for 
the canons of the basilica; finally Sicholas I11 erected a residence 
for  the canons on the south side of the basilica on the site of the 
present one. The site of a fifth monastery. the Jerusalem. prob- 
ably housing a convent of nuns, may be supposed to have been near 
the oratory of the same name founded by Symmachus. 

T h e  Diaconiae.-From the time of Symmachus small edifices 
for the care of the poor were constructed on the south side of the 
basilica; they were subsequently restored by Sergius I. by Gregory 
I11 and by Leo 111. Bathing facilities were also provided nearby. 
Continuing the care of the poor, the diaconiae (deaconries) ryere 
established. The first was that of SS. Sergius and Bacchus. situ- 
ated on the north side of the basilica and located in the Palatium 
Caroli. Another diaconia Tvas that of St. Mary. called i n  caput 
Portici (being a t  the head of the portico that led from the Tiber 
to  the  hasilica). Stephen I1 (111) also erected a hospice there 
!\\.here today the obelisk stands) ; but under Pius I V  this hospice 
was demolished. as also n-as the third diaconia. called St. Silvester 
and recorded from the 8th century. The fourth diaconia was first 
called in Hndrianzim because of its nearness to the mausoleum of 
Hadrian (Castel Sant' .Angela) and later Sta. Maria in Traspon- 
t ina; i t  occupied a site somewhat east of that of the existing 

church of Sta. Maria in Traspontina and lasted till the 15th cen- 
tury. The fifth diaconia, that of St .  Martin de Cz~rtina or jzrxta 
Porticllrrl, was located near the second and third ones; i t  disap- 
peared in the 17th century. 

T h e  Scholae  f o r  Pilgrims.- Around the basilica were erected 
scizolae or hospices for pilgrims. who could find lodging and clergy 
from their native lands there. The  oldest hospice v a s  the sci~ola 
Saronzl?n for the English. which was founded, according to Mat-  
 the^^ of Paris. by King Ine  of SVessex c. 727-730 or,  according to 
St'illiam of hlalmesbury, by King Ofia of Mercia a t  the end of the 
8th century: and the entire vicinity of the present church of San 
Spirito in Sassia Tvas called D U Y ~ Z L S  Saxonzlm. This hospice was 
destroyed by fire under Paschal I and again under Leo IV:  both 
incidents xere  depicted by Raphael in the stanae of the yatican 
palace. The scl~oliz Fmncorum or hospice for the Franks was on 
the site now occupied by the oratory of St.  Peter and by the 
palsce of the Holy Ofice; its chapel was called S. Salvatore de 
Ferrione. Later. 'for German and Flemish pilgrims. Sta. Maria in 
Campo Santo and the sci~ola Tezitonzn~n were erected. The scl~ula 
Longobardortin~, for the Lombarda, is said to have been founded 
c. 7 7 0  by Xnsa. the ~irife of King Desiderius; attached to it ivas 
the church of St. Justin. The present chapel of SS. Michele e 
Magno is all that remains of the sckola Fvisonzim, for the Frisians, 
a t  the upper left part of Bernini's colonnade. Kear the present 
entrance to the sacristy ~ v a s  the hospice for the Hungarians, 
founded at  the beginning of the 11th century in the buildings of 
the older monastery of St.  Stephen Minor. called also de dgzllia 
(with reference to the Vatican obelisk nea rby) .  

T h e  L e o n i n e  City.-The emperor Lothair I, immediately after 
the Saracen invasion of 846, wanted to construct a fortified mall 
around the basilica of St.  Peter;  but work on it actually began un- 
der Pope Leo IV. Lasting through his reign, much of the work 
 as done by Saracen prisoners. Extending for 2 +  Roman miles, 
this ~vall numbered 48 to~vers and 3 gates. inscriptions from which 
are preserved in fragments and in epigraphic collections. Later,  
Innocent I11 constructed another fortified wall within the perime- 
ter of the older one. One of the defensive ton-ers from this ~va l l  
was identified in 194 j ;  about 8; f t .  high. this tower had been in- 
corporated in the construction of Sicholas 111's palace. 

T h e  N e w  Basilica.-The idea of a new basilica was first con- 
ceived by Pope Sicholas 1- (1447-5j). prompted by the state in 
which he found the old one. The architect Leon Battista hlberti  
observed that its south wall Ivas leaning 5 f t .  9 in. out of the 
perpendicular: and the frescoes on the south side of the central 
nave. leaning by 3 ft .  ; in. ,  were covered with dust. In  14j2,  
then. Nicholas i- ordered Bernardo Rossellino to begin the con- 
struction of a nerv apse west of the old one, but  the work stopped 
~ i t h  the pope's death. Paul 11, hon.ever. entrusted the project to 
Giuliano da Sangallo in 1470 Sixtus I V  ordered the erection of 
a ne\v baldachin (canopy) over the high altar, the bas-reliefs of 
which are preserved today in the Grotte. 

On April 18. I jo6. Julius I1 laid the first stone for the new 
basilica. I t  was to be erected in the form of a Greek cross accord- 
ing to the plan of Donato Bramante, who began the demolition 
of the old basilica, laying the foundations for the four pilasters of 
the cupola. saving, however, the apse and main altar. On 
Bramante's death ( I  j14).  Leo X commissioned as his successors 
Raphael, Fra Giovann~ Giocondo and Giuliano da Sangallo. n-ho 
modified the original Greek-cross plan to a Latin one wit11 three 
aisles separated by pilasters. .Also active a t  this stage were the 
architects Antonio da Sangallo (the elder). Baldassare Peruzzi 
and Andrea Sansovino. After the sack of Rome in 152 j Paul I11 
(1j33-49, entrusted the undertaking to Antonio da Sangallo ( the  
younger). who returned to Bramante's plan and erected a dividing 
wall betxveen the area for the new basilica and the eastern part of 
the old one. which was still in use. 

On Sangallo's death ( I  j46) Paul 111 commissioned 3lichelangelo 
Buonarroti as chief architect for the task. Although criticized by 
many for a lack of flexibility in the execution of his plans. Michel- 
angelo was confirmed in his position by Julius 111 (15 j 2 ' )  and by 
Pius I Y  (1561). At the time of his death in 1564 the drum for 
the massive cupola was practically complete. H e  n.as succeeded 
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by Pirro Ligorio and by Giacomo Barozzi. called Vignola. Greg- 
ory XI11 ( I  j 72-8j) placed Giacomo della Porta in charge of the 
~ o r k .  The dome was finally completed at  the insistence of Six- 
tus V ( I j8j-go).  x h o  lvas also responsible for moving the Egyptian 
obelisk to the centre of the piazza in front of the basilica in I 586. 
a task directed by Domenico Fontana. Gregory XIV ( ~ j g o - 9 1 )  
ordered the erection of the lantern above the cupola. . . I he pavement of the new basilica Jvas laid a t  a level more than 
ten feet above the old one. Clement VI I I  ( I  jgz-1605 ) demolished 
the old apse and erected the new high altar over the altar of 
Calixtus 11. I'aul 1- (16oj-21) adopted Carlo l laderno's plan of 
gil-ing the basilica the form of a Latin cross by extending the east- 
ern arm. 11-ith the completion of the xo rk  in 161 j. the new edifice 
measured 613 ft. in length; the atrium, 233 i t .  long. 42 it .  T\-ide 
and 6 j  f t .  high. contained Giotto's "Navicella." The faqade is 
3 7 7  f t .  long and I j~ i t .  high. I n  front of the high altar, the work 
of bladerno and Alartino Ferrabosco, Paul V opened a large colz- 
fessio covered with coloured marble and decorated ~ ~ i t h  bronze 
statues of the apostle? Peter and Paul. Urban VI I I  (1623-44) 
entrusted Giovanni Lorenzo Bernini, the successor of Rladerno. 
~v i rh  the execution of the new canopy; in gilded bronze. it is 92 i t .  
high and 136.392 Ib. in w i g h t .  x i t h  columns modeled after the 
earlier Constantinian ones (much of the bronze n.as taken from 
the beams in the atrium of the Pantheon).  Bernini  as also re- 
sponsible for  the embellishment of the four huge pilasters on the 
sides to~vard the high altar: the laxer registers contain four niches 
x i th  statues of St. Longinus (by Bernini). St. Helena (by  -4. 
Bolgi). St. Veronica (by F. hfocchi) and St. -4ndrew (by F. Du-  
quesno>-). Above are four loggias containing eight of the ancient 
spiral columns from the sanctuary of the old basilica. In  1637 
the bell cower \?-as begun, but the resulting construction ~vas  de- 
molished in 1641 for technical reasons. 

The marble decoration of the interior. as well as the medallions 
representing the first 40 popes and 28 allegories of virtues. were 
ordered by Innocent X (1644-j j )  and executed by Bernini. The  
same architect, commissioned by Alexander VII  (16jj-6;). de- 
signed and erected the two semicircular cplonnades: they consist of 
284 columns of Travertine placed in four rows and surmounted 
by a balustrade on x~hich are 140 statues of martyrs and confessors. 
At the same time Bernini also executed the bronze throne (chair) 
in the apse resting on statues of two Latin doctors of the church, 
St.  Xugustine and St. Xmbrose. and two Greek doctors. St. 
Athanasius and St. John Chrysostom. H e  also erected the fountain 
to the left  of the obelisk, substituting i t  for the one placed there by 
Innocent V I I I ;  the other fountain Tvas the n-ork of Carlo Fontana. 
commissioned by Clement X in 16jo. 

I n  the pavement of the central nave are indicated the compara- 
tive lengths of the world's largest churches, all less than that of 
St. Peter's. 

T h e  P a p a l  Palaces.-From the 4th century until the Xvig- 
noilese period (1300-76') the customary residence of the popes \?as 
a t  the Lateran. On the Vatican. Pope Symmachus erected two 
episcopal residences. one on either side of the basilica. to be used 
for brief stays and certain functions in the church. On the north 
side of the basilica Chnrlemagne constructed the Palatium Caroli 
to house his subjects during their visits to Rome. Other edifices 
were added by Leo I11 and later by Eugenius I11 (11 j 3 ) :  mod- 
ernized by Innocent 111. they received added protection in the 
form of a second fortified wall within that of Leo IV. Remains 
of the toxers of this wall have been found in the 1-atican gardens. 
in the large hall of the palace (chapel of Nicholas T'). in the rooms 
flanking the courtyard of the Pappagallo and beneath the Sala 
Ducale. 

Kicholas 111. who began the first of the many edifices known 
today under the name of papal palaces, built a palace decorated 
remains of which have been discovered on two levels: in the Sala 
dei Paramenti, in the Sala della Falda, in the Sala dei Pontefici 
and in the Cubicolo di Niccolo T' for the first floor and in the halls 
of the Chiaroscuri and of Constantine for the second. Rectangular 
in form, its chapel occupied the same position as the present Sistine 
chapel, and its gardens covered the area where today is the court- 
yard of the Belvedere. Nicholas V rebuilt the north and west 

11-alls of the palace of Nicholas 111, adding also the fortified bastion 
called af ter  him. H e  also founded the Vatican l ibrary,  making 
use of the sen-ices of the architects Leon Battista Alberti: Bernardo 
Rossellino. .lristotele di Fioravante, Giacomo da Pietrasanta and 
Antonio di Francesco. For the same pope Giovanni cia Fiesole, 
better known as Fra  Angelico, painted the stories of St.  Stephen 
and St. Lawrence in the chapel of Nicholas \'. Paul  I1 con- 
structed the stairway to the right of the archway f rom the  court- 
yard of the I'appagallo to that of S. Damaso. 

Cnder commission from Sixiui: 11:. Giovanni dei Dolci carried 
out the construction of the Sistine chapel, embellished ~ i t h  the 
paintings of Perugino. Pinturicchio. Ghirlandaio. 13otticelli. Sig- 
norelli and others. He also remodeled and decorated the l7atican 
lihrary. Innocent V I I I  (1484-92 J rebuilt the lower palace be- 
tn-een the basilica and the courtyard of the Maresciallo and also 
erected the small palace of the Belvedere on the nor th  edge of 
the hill (its chapel of St.  John the Baptist. decorated b y  R a n -  
tegna. was later demolished to make room lor the gallery of statues 
put up under Clement X I V  and Pius \:I). rllcxander V I  (1492- 
I 503) constructed the Korgia tower on the northwest side of the 
palace and remodeled the rooms on the north flank. called the 
Borgia apartments. Under Julius I1 (1jo3-13). Bramante com- 
pleted the north f a ~ a d e .  two of the so-called logge ( to  which Raph- 
ael added a third) and the extensive corridor occupied today by  the 
Chiaramonti and inscription galleries. Julius also commissioned 
Llichelangelo to  paint the ceiling of the Sistine chapel ( I  jo8-I 2 )  

and Raphael to decorate the rooms of the Signatura and of Helio- 
dorus. Under Leo S i r j I 3-2 I '). Raphael painted the loggia over- 
looking the courtyard of the Maresciallo, restored in 1943, as well 
as the bath of Cardinal Bibbiena. At the same time the  small 
palace flanking the north side of the logge, considerably altered 
under Paul V. was erected. 

T o  the period of Clement 1-11 (1523-34) belongs the bath  in the 
edifice next to the papal stairs. Under Paul 111. Antonio da 
Sangallo (the younger) erected the Sala Regia. the Pauline chapel, 
the logge in the courtyard of the Rlaresciallo and the bastion on 
the northxest corner. The painters Giorgio 17asari. Taddeo Zuc- 
caro: the tm~o Della Portas arid Daniele da Volterra decorated the 
Sala Regia: 31ichelangelo painted his "Last Judgment" (1 j3 j -  
41) in the Sistine chapel, as well as episodes from the lives of St.  
Peter and St. Paul in the Pauline chapel ( ~ j . + z - - j ~ j .  Pius I V  
(1559-6ji completed the west side of the corridor of the Belve- 
dere and erected the Casino of Pius IV in the gardens. his archi- 
tects being Pirro Ligorio and Giovanni Salustio I'eruzzi: today 
this edifice is the seat of the Pontifical Academy of Sciences. 
From the time of Pius 1' (1j66-72) are the three chapels of St.  
Stephen, of St.  Peter and of St. Michael. embellished with paintings 
by Vasari and ~v i th  stuccoes by Giacomo della Porta.  and also 
the chapel of the S~viss guards painted by Giulio Alazzoni and 
Daniele da Volterra. Gregory XI11 ( I  j ; 2-8 j )  x a s  responsible 
for the x ing closing the north side of the present courtyard of 5. 
Damaso, containing rooms decorated by Antonio Tempesta and 
Rlathys Bril; for the famous Gallery of Yl;rps. designed by 
Ottaviano ~Iascher inn.  xvith maps of the regions of Ita!y proposed 
by the Dominican friar Ignazio Danti:  and f r ~ r  the observatory 
in the T o x ~ e r  of the IVinds, \vith pictures by Niccolo dalle I'oma- 
rancie and by PI. Bril. 

The present papal residence along the eastern side of the court- 
yard of S. Damaso m-as erected in the time of Sixtus V (1585- 
9 0 )  by Domenico Fontana. who also constructed a ne\v wing for 
the 1-atican library ~v i th  the Sala Sistina. thereby cutting in half 
the Bell~edere courtyard. Under Clement V I I I  (1j92-16oj) 
Giovanni and Cherubino Alberti decorated the Clementine hall, 
while Paul Bril undertook the painting of the Hall  of the Consis- 
tory;  the main entrance to the palaces mas rebuilt ~ v i t h  the  addi- 
tion of the bronze doors, executed by Martino Ferrabosco and 
Giacomo Vasanzio; and the building that flanks the Street of the  
Lluseums, the halls of the Museo Profano and the fountains of 
the Specchi, the Torri and the Scoglio (all three in the gardens) 
also date from this pontificate. Urban V I I I  (1623-44) constructed 
the Hall of Countess hlatilda, today called the Matilda chapel, 
decorated by Pietro da Cortona. Under Alexander V I I  (165 5-67), 
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Bernini constructed the Sala Regia, uniting it  with the Sala Ducale. 1946) ; G.  de Angeiis d'Ossat, "Carta geologica della Citti del Vaticano," 
Clement XII (Ii30-lo) added a new Tving to  the \-atican library, #fe,morie della Pontificia Accadeiizia delle Scienze, A7uovi Lincei, 2nd 
and his successor ~ ~ ~ ~ d i ~ ~  XIV joined the buseo sacra or chris- serles, 17: and 3rd series, 1-2 (Rome, 1933-35) ; B. M.  A~ollonj-Ghetti, 

.a. Ferrua, E. Josi and E. Kirschbaum, Esplorazioni sotto la confessione 
tian museum to the library. Clement XI11 (1758-69) erected di San Pietro . . . 1940-49 (Vatican City, ~ g j r )  ; J.  M. C. Toynbee and 
the  Gallery of the Candelabra. J .  B. Ward-Perkins, Tlze Shrine o f  S t .  Peter and the Vatican Excava- 

Clement X I v  (1;69-~4) and Pius V I  (177j-59) were responsi- tions (London, New York. 19 j6 )  ; M. Cerrati, Tiberii Alpharani de 

ble for  the construction of the Pio-Clementine museum; this Basilicae Vaticanae antiquissinza e t  nova structuva (Rome, 1914) ; 
F. Ehrle and H. Egger. Piante e vedute di Roma e del Vaticano dal 1300 

conlplex includes the Porch of the Four Doors. the Sirnonetti a1 1676 (Vatican City, 1g j6 ) ,  Der vaticanische Palast in  seiner Entwick-  
stairxi-ay (named after the architect hlichelangelo Simonetti). the lung bis zur itlitte des X V  Jahrhunderts (Vatican City, 1935) ; W. J. 
Hall of the Greek Cross, the Roton&, the Hall of the biuses, the Moore, The Saxon Pilgrilns to  Rome and the Schola Saxonufn (Freiburg 
~ ~ 1 1  of the ~ ~ i ~ ~ l ~ ,  the octagonal courtyard, the ~~~~i of the im Breisgau. 1939) ; G. J .  Hoogcwcrff, "Friezen! Franken en Saksen te 

Rome " ~lfededeelitzgen van het ,Yederlandsch Historisch Itzstitz~ut te 
Busts, the Cabinet of hiasks and the uncovered loggia. Pius VII  Ron2e: (l-he H ~ ~ ~ ~ ,  1947) ; D, ~ ~ d i ~  de campos, c l ~ i  alcune tracce 
(1800-23j founded the Chiaramonti museum and the new wing del palaizo di Niccolb 111 nuovamente tornate alia luce," Rendiconti 
that intersected the Belvedere courtyard, Under Gregory XVI della Pontijicia Accademia Romana di Archeologia, 18 (Rome, 1941- 

the ~ ~ ~ ~ ~ ~ i ~ ~ .  ~t~~~~~~ and  ti^^ museums Tvere erected at  42 ) )  Ilinerario pittorico dei musei vaticatti (Rome, 1954) ; R.  Kogara, 
Origi~zi e sviluppi dei nzusei e gallerie pontificie (Rome. 1948) : F. Ehrle, 

the north end of the courtyard of the Pigna. Pius I X  (1846-78) Historia bibliothecae R o ~ a n o r u m  pontifictlm c u m  Boniiatianae turn 
constructed the magnificent stairway leading up from the bronze ~ ~ ~ ~ i , ~ ~ ~ i ~ ,  .,, ,d, by A,  pelzer (Vatican City, 1947) ; K,  A. Funk, 
doors to the courtyard of S. Damaso and opened. in the Borgia Das vatikanischrs Archiv, 2nd ed. (Rome, 1951); J .  S. Ackerman, T h e  
to\$-er, the Hall of the Immaculate Conception, decorated by Fran- Cortile del Belvedere (Vatican City, rg j4 ) .  (E. JI.) 
cesco Podesti. Leo XI11 (1878-1903) added the Gallery of the VATICAN CITY STATE, the name created for the terri- 
Chandeliers, painted by Ludwig Seitz and others: he also founded tory in Rome (area .17 sq.mi.. pop. [I959 est.] 1,000) belonging to 
the  Vatican observatory in one of the towers of the Vatican gar- the Holy See by the Lateran treaty, signed by Cardinal Gasparri, 
dens. Pius X (1903-13) constructed the underground passage be- on behalf of the pope, and by Benito Mussolini on behalf of the 
tween the corridor of Bramante and the gardens, as well as the king of Italy. on Feb. 11, 1929. S e e  PAPACY: T h e  Pupacy in the 
stairway between the Viale del Belvedere and the courtyard of Inter~autio?zal Crisis, F r o m  1914; ITALY; VATICAN, THE. 
the  Holy Office. He  also located the Pinacoteca in the west wing VATICAN COUNCIL, the most recent ecumenical council 
of the Belvedere corridor. of the Roman Catholic Church. I t  was convened in 1869 and 

T h e  activities of Pius X I  (1922-39) were many and varied. prorogued in 1870; it was never formally dissolved. The  prin- 
H e  erected the radio station in the gardens and the new seat of cipal achievement of the council was the decree Pastor Ae ternus ,  
the Pinacoteca with its entrance formed of a double spiral ramp; asserting the infallible authority of the pope in matters of faith 
added a hall to the Casino of Pius I V ;  renovated the I7atican li- and morals. 
brary;  rearranged the gardens; constructed the governor's palace; Since the Council of Trent (1545-63). no general council' had 
and  erected the edifices housing the post office, the tribunals, the assembled. In  the meantime the rise of rationalism, liberalism 
railroad station, the mechanical centre and the studio for the and materialism had brought forth systems of thought that denied 
restoration of art xorks.  After the signing of the Lateran treaty, such fundamental Christian dogmas as the possibility of divine 
he remodeled Castel Gandolfo and moved the observatory there. revelation: the existence of God and the immortality of the soul. 
Pius X I 1  (1876-1958) renovated the offices of the secretariat of The desire for a condemnation of these errors and the need for 
state, founded the television station and restored the 1-atican pal- a reform of church law \irere the principal motives that led Pope 
aces. A new and more poxverful radio station. near Sta. Maria di Pius I X  to begin in 1864 to prepare for a general council. The  
Galeria, \?as dedicated by Pius X I 1  a t  the end of 19 57. critical political situation in Europe, and particularly in Italy,  

T h e  V a t i c a n  Library.- From the ancient library of the popes seemed to offer but little hope for a successful council. but thanks 
a t  the Lateran nothing remains except the registers of Innocent 111, to the presence of French troops in Rome and to the indifference 
some inventories for the years 1295. I327 and 133% others for the of the powers. Pius IX was able not only to prepare and assemble 
Avignonese period and the Borg l~es iuna  codices. Xlthough a new the council but also to carry through some important actions be- 
library had been developing since the time of Eugenius IV. the tween the close of the Seven Weeks' War  (q.v.i  between Prussia 
true founder of the Vatican library was Sicholas V. I ts  first and Austria (1866) and the occupation of Rome by the forces 
permanent seat was in the palace of Nicholas V, located there by of Victor Emmanuel I1 (1870). 
Sixtus I V  according to a plan made by Bartolomeo Platina. Six- The formal summons to the council was issued on June zq. 1868. 
tus V erected the present seat of the library in the courtyard of At the outset the prospect of a council was greeted with joy by 
the Belvedere between 1587 and I j89. Considerably enriched Catholics and benevolent neutrality by Protestants. But not long 
during the 17th and 18th centuries, the library suffered severely after the official convocation a storm arose that had repercussions 
when numerous manuscripts and incunabula mere transported to ~r i th in  and without the church. Of little importance was a council 
France a t  the end of the 18th. Leo XI11 gave the library its of freethinkers assembled a t  Naples in opposition to the council 
famous consultation hall. and Pius X I  was responsible for its by Italian Freemasons. The  oriental churches, not in union with 
modernization. The library contains about 60.000 manuscripts, Rome. rejected an invitation to appear a t  the council, as did the 
7.000 incunabula. ~oo .ooo  engravings and maps and more than Protestant churches. Far  more important were the reactions 
joo.ooo printed books. I n  19j2 it received through the generosity within the church itself. Manifestations of discontent soon were 
of Francis Cardinal Spellman the only copy in Europe of the observed, particularly in Germany, France and England. I n  those 
Princeton I n d e x  o j  Clzristian A r t ,  begun by Charles Rufus Morey countries a statement of the papal prerogatives was foreseen and 
in 1917. feared. Although the Catholic teaching on this subject had 

T h e  V a t i c a n  Archives.-Founded in 1612 by Paul V,  the Yati- formerly provoked opposition in Gallican and Febronian circles, 
can archives contain the acts and documents relative to the govern- papal infallibility was looked upon by a majority even of the 
ment of the church. Leo XI11 made these documents available to French episcopate as a truth revealed by God, but the opportune- 
interested scholars. With it is connected the school of paleog- ness of defining it (stating it precisely and making it  obligatory 
raphy. diplomatic and related sciences, founded by Leo XI11 in doctrine for the ~vhole church) was an open question. I t  soon be- 
1884. came obvious that the question of papal infallibility was destined 

T h e  M e d a l  a n d  Coin Collection.-After the loss in 1798 of to dominate the council. 
the collection of coins and medals from the museums of  Bene- The occasion of the controversy was a communication from 
dict XIV and Clement X I I .  a new collection \>-as begun and en- France that appeared in the Feb. 1869 issue (series vii. vol. v.  p. 
larged by the acquisition of other collections. Pius X I 1  enriched 3 4 j  ff.i of the Civiltd Cattol ica,  organ of the Italian Jesuits. The 
this x i rh  the coins found during the excavations of the 1940% writer divided the French Catholics into those who were simply 

BIBLIOGRAPHY.-M. Escobar and G: Fallani, I1 Vaticano (Florence, Catholics (Cattol ici  semplicernerzte) and those who were liberal 
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Catholics (Cattolici liberali). H e  stated that the former formed 
the great majority of the Catholics of France and ~vould welcome 
the proclamation'of papal infallibility. 

Thereupon a series of articles (after~vard published in book form 
as Dev Papst u?~d  dils Ro?~z i l  ["The Pope and the Council"]), 
angrily attacking the doctrine of papal infallibility. appeared in 
the Augsburg Allgerneine Zeitzlng. The author di.;gui.;ed his iden- 
t i ty under the pen name of Janus but ~ v a s  apparently Ignnz von 
Dollinger ( q . ~ . ) ,  one of the leading Roman Catholic historians 
of Germany. Certainly Prince Hohenlohe, foreign minister of 
Bavaria. acting under Dollinger's influence, tried to induce the 
powers to take concerted action to prevent the definition. but his 
efforts were futile. In  France Bishops H. L. C. 3Iaret and FClix 
Dupanloup wrote against the definition of papal infallibility. and 
answers appeared from the pens of .4rchhishop Henry Edward 
Manning ( q . ~ . )  in England, of Xrchbishop Xdolphe Dechamps in 
Belgium and of Joseph Hergenrother of Iyiirzburg (All t i-Jan~ts,  
Freiburg, 18 70). German opinion \\-as particularly agitated, and 
14 of the 2 2  German bishops thought it advisable to xvarn Pius I X  
that a definition of papal infallibility \?-as inopportune. The con- 
sequence of this controversy n.as that before the council began. 
the Fathers (cardinals. archbishops, t)ishops, abbots and generals 
of orders) were already divided into t ~ r o  groups: those for the 
definition and those against it. Archbishop Manning was the 
leader of the former group. Bishop Dupanloup of the latter. 

Organizat ion.- In 186 j Pius I X  named a commission of cardi- 
nals, known as the central commission. to direct the preparations 
for the council. The  central commission named subsidiary com- 
missions on faith and dogma. on ecclesiastical discipline and church 
law. on religious orders, on oriental churches and ioreign missions. 
on politico-ecclesiastical affairs and relations of church and state. 
and on rites. I n  all, these subcommissions comprised 1 0 2  mem- 
bers, of whom 10 v e r e  bishops. 69 secular priests and 23 religious 
priests. The labours of the commissions xere  conducted in the 
greatest secrecy. They resulted in j I  schemata (proposed de- 
crees), carefully prepared for the consideration of the Fathers of 
the council. 

The \-atican council was formally opened by Pius I X  on Uec. 8,  
1869. Of the 1 , o j j  Fathers who had a right to vote. 774 eventually 
appeared. Principally because of the differences bvith the Italian 
king, the pope had judged i t  opportune to break \vith a custom that 
went back to Constantine the Great and not invite the Catholic 
princes to attend. 

The  schemata Lvere discussed in general congregations of the 
Fathers. Such alterations as viere considered necessary could be 
introduced. I n  order to faciritate the work of the congregations, 
four permanent committees \\-ere established. the most important 
of which \\-as the Committee on Faith. The leaders of the majority 
endeavoured to exclude from this committee any member of the 
minority opposed to a pronouncement on papal infallibility. I n  
so doing they were acting against the ~vishes of Pius IX. who 11-ould 
have ~velcomed the choice of Bishop Dupanloup. Xrchbishop Man- 
ning. who said. "Heretics come to a council to be heard and con- 
demned. not to take part in formulating doctrine." \\-as chiefly 
responsible. The bishops of the minority could of course defend 
their position in the general congregations: but it was strange that 
a group comprising so many learned and distinguished men should 
have little or no representation (a member of the minority had been 
included by mistake) on the most important committee. 

Decree  "Dei Fi1ius."-The debates on the first schema. "On 
Catholic doctrine against the errors stemming from rationalism," 
opened on Dec. 28, 1869. After lively and sometimes violent dis- 
cussions, occupying 23 general congregations, the decree Dei Filius 
was unanimously voted on April 2 4 .  1870. The first chapter treats 
of God. l$-ho has of His goodness and by His almighty power cre- 
ated all things. Who foresees all things and Who by His providence 
protects and governs all things. The  second chapter declares that 
God. the beginning and end of all things, can. from created things. 
be known with certainty by the natural light of reason; it then 
treats of the necessity and existence of supernatural revelation. 
The  third chapter treats of faith! its reasonableness, supernatural- 
ness and necessity. The fourth chapter treats of the relations of 

faith and reason: although faith is above reason. there can never 
be any real discrepancy between them since God. who reveals 
mysteries. is also author of reason. 

Infa l l ib i l i ty .- From the beginning of the council the  question 
of papal infallibility had been an issue. No  provision had been 
made for a discussion of this thorny question, but  since the  ma- 
jority or the bishops desired the definition the matter could not 
he excluded from the agenda. 

On Dec. 23. 1869. Archbishop Dechamps. Archbishop Manning 
and others launched a campaign to define papal infallibility. This 
initiative was successful, and soon more than joo of the Father? 
had subscribed to the plea. The petitions of the minority opposed 
could muster only 136 names. .is a result a chapter on papal in- 
fallibility \\-as added to the schema "The Chui-ch of Christ." On 
rlpril 2 7 .  1870. it was decided to take up immediately the discus- 
sion of this additional chapter, xhich was transformed into a 
separate decree. Under threat of interference from the powers. 
the council worked feverishly, holding betn-een May  13 and 
July 16. 1870 no fen-er than 37 general congregations. 

The minority alleged many arguments against the opportuneness 
of the definition and also against the doctrine itself. The  majority 
defended papal infallibility n-ith great vigour! maintaining that the 
doctrine was clearly contained in both Scripture and tradition, 
that the historical difficulties alleged were not decisive and that 
the poxer  of bishops and general councils v-ould not be destroyed 
by  the definition. After various alterations in the text o i  the 
schema. the definitive ballot was taken in the 85th genrral con- 
gregation on July 13. 1870. Of 601 \\-ho x e r e  present, ;;I voted 
in in\-our of  the decree. which is kno~vn as Pi~s to s  Actel-?zzls. Of 
the other I jo.  62 accepted i t  on condition that certain alterations 
be made. and 88 rejected it. Of the 88, only 15 were opposed to 
the doctrine itself. On Monday. July 18. 1870. one day before 
the outbreak of the Franco-German IYar. 535 Fathers assembled 
in St. Peter's under , the  presidency of Pius I X  and the last vote 
n-as taken: j33 Fathers voted plizcet, and only t ~ o ,  Bishop Aloisio 
Riccio of Cajazzo in Italy and Bishop Edward Fitzgerald of Little 
Rock. Ark.. voted ?LO?Z placct. The pope immediately promulgated 
the dogma. 

The decree Pnsfos ilcter?lzts teaches that St. Peter had a true 
primacy of jurisdiction over the universal church and that  this 
primacy passed to his successors. the bishops of the see of Rome;  
that accordingly the Roman pontiff enjoys full and supreme poxer  
of jurisdiction over the whole church; that he has the right of 
free communication with the pastors of the xhole  church and ~ ~ i t h  
their flocks; and that the primacy of the Roman pontifi includes 
the supreme teaching power to which Jesus Christ added the pre- 
rogative of infallibility : 

When, in the exercise of the office of pastor and  teacher of all Chris- 
tians, the Roman pontiff by virtue oi  his supreme apostolic authori ty  
teaches definitively tha t  a doctrine concerning faith or morals is to be 
held by the universal church, he is, through the divine assistance prom- 
ised to  him in St. Peter. possessed of that  infaliihility with which the 
divine Redeemer d i e d  his church to  be endowed. 

.After the discussion on infallibility the Fathers n-ere permitted 
to Ieave Rome for a few months. Before they could return the 
Piedmontese troops occupied Rome. On Oct. 20. 1870. Pius IS 
prorogued the council indefinitely. I t  had completed only a small 
fraction of the ~vork  planned. 

Resu l t s  of t h e  Decree  " Pastor  Aeternus."-1Vithil1 a f e y  
years all the members of the episcopate who had opposed the defi- 
nition signified their acceptance of the conciliar decision. I n  Ger- 
many. holyever. a number of priests and professors decided to  resist 
the Vatican decrees. and their move was imitated in other countries. 
This led to the formation of the Old Catholic Church. ~ ~ h i c h  a t  
one time numbered over I jo.ooo members in Germany, Switzer- 
land. .+lustria. the Setherlands and other countries. These losses 
to the church were oilset: however. by its gain in the council's clear 
and unequivocal statement on the nature of the papacy. The  con- 
troversy that had arisen a t  the Council of Constance (1414-18) 
regarding the superiority of the council over the pope was now 
definitely settled. Gallicanism and Febronianism were finally 
banned, and the union of all Catholics with the Roman pontiff was 
greatly strengthened. Apart from the defection of the Old Catho- 
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lics, the fear of losses to the church expressed at the council vas 
not realized. Later popes have made little use of the defining 
power, the one certain instance being the definition by Pope Pius 
XI1 (1876-1958) on Nov. I ,  1950, of the dogma of the Assumption 
of the Blessed Virgin Mary into heaven. Furthermore, there is no 
indication that the power of the bishops has been diminished. 
Some, indeed, hold that practically it  has increased. 

See also COCNCIL ; FEBROKIAKISM ; GALLICAKISM ; INFALLIBIL- 
I T Y ;  OLD CATHOLICS; PAPACY. 
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see T .  Friedrich, Geschichte des vaticanischen Konzils, 3 vol. (Bonn, 
1877-87) ; E. E .  Y. Hales, Pio ,'one, pp. 274-313 (London, Kew Tork, 
1954) ; J. B. Bury, History of  the Papacy in  the Kineteenth Century 
(London, S e w  York. 1930). (E. A. R.) 

VATICAN STATE: see VATICAN CITY STATE. 
VATTEL, EMERICH DE ( I  7 14-1767), Swiss jurist whose 

reputation rests chiefly upon his treatise on international law, was 
born a t  Couvet, in the principality of Neuchgtel. April 25, 1714. 
The treatise he frankly confessed was not an original work but a 
popularization of a volume published in 1749 by the German 
philosopher Christian Wolff and entitled / u s  gentium. Vattel's 
own work. published in 1758. bears the title Le Droit  des gens 
("Law of Nations"). with the subtitle "Principles of Natural Law 
Applied to the Conduct and Affairs of Nations and Sovereigns." 
Vattel died at Neuchltel on Dec. 28, 1767 

Vattel's analysis of international law is elaborate and complex. 
He explicitly rejects i+'olff's conception of a common~vealth of 
nations. a \\orld state having authority over its component mem- 
bers; in its place he substitutes rights and obligati~ns derived from 
the law of nature. which he holds to be binding upon nations as 
upon their individual citizens. Where the inference from the law 
of nature is clear, the rights and duties are absolute; where the 
inference is not clear, each state must be allowed to judge for itself 
the extent of its obligations, nith the result that many of Vattel's 
conclusions are no more than his personal interpretations of the 
proper conduct of sovereigns. 

In  spite of its logical weaknesses. Vattel's treatise exercised 
great influence over the development of' international law, espe- 
cially in the United States. where it was quoted not only by sec- 
retaries of state but also by federal judges in cases involving 
international law. His mealth of illustrations came to serve as pre- 
cedents, and his liberal and humanitarian principles were readily 
adaptable to the policy of a democratic state. The principles of 
liberty and equality that he had absorbed in his native country 
fitted well into the ideals of the Declaration of Independence. 
Particularly his defense of neutrality and his detailed rules upon 
commerce between neutrals and belligerents proved to be of serv- 
ice to  U.S. statesmen. 

Translations of Vattel's work appeared almost immediately after 
its publication, the translation by Joseph Chitty being perhaps 
the best known. In 1916 the Carnegie Endonment for Interna- 
tional Peace published a photographic copy of the original text of 
1758, with an introduction by Albert de Lapradelle and a new 
translation by C. G. Fenwick. 

Sre Charles G. Fenwick, "The Authority of Vattel," American 
Political Science Review, 7:395 (1913)~ 81375 (1914); Arthur 
Nussbaum, Concise History of the Law of Xatzons, rev. ed. (19j6). 

(C. G. Fx.)  

VAUBAN, SEBASTIEN LE PRESTRE DE (1633- 
1707), marshal of France, was born at Saint-LCger-Vauban 
(Yonne). At the age of ten he was left an orphan in poor cir- 
cumstances, and his youth was spent amongst the peasantry of 
his native place. At the age of seventeen Vauban joined the regi- 
ment of CondC in the war of the Fronde. H e  was soon offered a 
commission which he declined. CondC then employed him in the 
fortification of Clermont-en-Argonne. 

Soon afterwards he was taken prisoner by the royal troops, and 
was converted into a devoted servant of the king. H e  besieged 
and took his own. first fortress, Clermont ; in May 16 j j he became 
an inginieur d u  roi. 

After the peace of Aix-la-Chapelle Vauban improved or rebuilt 
various fortresses. Hitherto the characteristic features of his 
method oi fortification had not been developed, and he followed 
the systems of preceding engineers. Colbert and Louvois were 
profoundly intcrcstcd in the work, and it was at  the request of 
the latter that the engineer drew up in 1669 his 1tI6moire pour 
servir ci ?instruction dans la conduite des sikges (this, with a 
memorandum on the defence of fortresses by another hand was 
published at Leiden, 1740). 

On the renewal of war \ auban conducted the sieges of Rhein- 
bergen and Nijmwegen 16 72, Maestricht and Trier 1673, Besan~on 
1 6 7 ~ .  , 7 

Vauban's introduction of a systematic approach to strong places 
by parallels dates from the siege of Maestricht, and in prin- 
ciple remains to this day the standard method of attacking a 
fortress. Vauban became commissaire-ge'ne'ral des fortifications 
on the death of De Clerville, and in 1681 rebuilt the fortress of 
Strasbourg. 

At Saarlouis for the first time appeared Vauban's "first system" 
of fortification. He always retained what was of advantage in 
the methods of his predecessors. In  1682 his "second system," 
which introduced modifications designed to prolong the resistance 
of the iortress, began to appear. 

In  1687 Vauban chose Landau as the chief place of arms in 
lower Alsace. But side by side with this development grew up 
the far more important scheme of attack. He instituted a com- 
pany of miners, and the elaborate experiments carried out under his 
supervision resulted in the establishment of all the necessary 
formulas for military mining (Trait6 des nzines [Paris, 1740, I 799; 
The Hague. 17441); at the siege of Ath in 1697 he employed 
ricochet fire for the first time to break donn the defense. He 
had indeed already used it with effect a t  Philipsburg in 1688 and 
at  Namur, but was hindered by the jealousy of the artillery. 
After the peace of Ryswick Vauban rebuilt or improved other 
fortresses, and finally Kew Breisach, fortified on his "third sys- 
tem," vhich he called systkvze de Landau perfectionne'. His last 
siege was that of Old Breisach in 1703. which he reduced in a 
fortnight. On Jan. 14 Vauban had been made a marshal of 
France, a rank too exalted for the technical direction of sieges, and 
his active career came to an end with his promotion. Soon after- 
ward appeared his Traite' de l'attaque des places. 

But Louis XIV was now on the defensive, and the War of the 
Spanish Succession saw the gradual wane of Vauban's influence, 
as his fortresses were taken and retaken. The various captures 
of Landau, his chef-d'oeuvre, caused him to be regarded with dis- 
favour; he then turned his attention to the defense; but his work 
De la de'fense des places (ed. by General ValazC, Paris. 1829) is 
of far less worth than the Attaque,  and his ideas on entrenched 
camps (Trazte' des fortifications de campagne) were coldly re- 
ceived. though they contained the elements of the "detached forts" 
system that came to be universal in Europe. H e  now devoted him- 
self to the arrangement of the manuscripts ( M e s  oisivete's) which 
contained his reflections on war, administration, finance, agricul- 
ture and the like. In  1689 he made a representation to the king 
in favour of the republication of the Edict of Nantes, and in 1698 
he wrote his Projet d June dixme 1,oyale (see Economistes financikres 
du XI.'IIIe sikcle [Paris, 18 j11), a remarkable work foreshadow- 
ing the principles of the French Revolution. 

Vauban was impressed with the deplorable condition of the 
peasantry, nhose labour he regarded as the main foundation of 



VAUCLUSE-VAUD 
all wealth, and protested against unequal taxation and the ex- 
emptions of the upper classes. His dixPne royale, a tax to be im- 
partially applied to all classes, was a tenth of all agricultural 
produce payable in kind. and a tenth of money chargeable on 
manufacturers and merchants. This work was published in 170 7 
and instantly suppressed by order of the king. The marshal died 
heartbroken at  the failure of his efforts a few days after the 
publication of the order (March 30. 1707). At the Revolution his 
remains were scattered, but in 1808 his heart was found and de- 
posited by order of Napoleon in the church of the Invalides. 

Avenches region, forming an enclave in Fribourg. Parts of Fri- 
bourg, in turn. form enclaves within Vaud along the shore of 
Keuchltel. A strip of the right bank drainage of the RhBne ( f rom 
above Bex to the Lake of Geneva) lies within the canton, but 
north and northeast of Lausanne the land is drained by the I3roye 
and Thikle, of the Aar-Rhine basin. 

Vaud, with plains near the lakes, is hilly rather than mountain- 
ous. Lausanne is a railway centre. and the canton has numerous 
small-gauge railways and mountain lines. I n  1950 the popula- 
tion was 377.585. of whom 319.287 were French-saeakinp.. 41.818 

u, 

- R I ~ L I O C ~ A P H Y . - C ~ ~ ~ ~ ,   loge de V a u b a n  (Paris, 1784), followed ~erman-speaking, 10,925  talia an-speaking; 294.823 were ~ r o t e s -  
by a critical L p t t ~ e  a l'acadd~?zie (La Rochelle, 178.j) and Carnot's tants, 75.14~ catholics, 1,g14 jews, ln 1960 the population ,vaj reply, Observations sur la lettre,  etc. (Paris, 1785) ; Goulon, Me7nozres 
sur I'attaqzie et de'jense d'une place (Paris and Hague, 1740; Amster- 429.512. 
dam, 1760; Paris, 1764); works by AbbC du Fay (Paris, 1681) and The vineyards (15.4 sq.mi.), though showing a considerable 
Chevalier de Cambray (Amsterdam, 16891, from which came various decrease during the 20th century, are still the most extensive in 
works in English, French, etc. For an account of these works and switzerland. whi te  wines predominate; the best come from 
others which appeared subsequently, Jee Max Jihns. Geschichte der 
R ~ i e g s u ~ i s s e ~ z s c h a f t ~ ~ z ,  ii, 1442-47; also Croquez, L a  Citadt,lle de Lille, yvorne (near Aide) ,  while the slopes of La Vaux (east of 
c h e f - d ' o e r ~ v ~ e  de I'azlbatz, 1668-70 (1913) ; Rfann, Der ~I i fa~schal l  Lausanne) produce both red and white wine. Tobacco is grown 
Val iban u n d  die Irolkswirtscha!ts2ehre des Absolutis?izris (1914). in northeast Vaud, particularly near Payerne, and cigars are made 

VAUCLUSE, a de'partement of France, formed in 1793 out at Grandson. Ste. Croix, in the Jura, is world-famed for watches, 
of the countship of Venaissin, the principality of Orange and a gramophones, musical boxes and jewelry. The  Juras produce 
part of Provence. and bounded by DrBme on the north. Basses- limestones and sandstones, and the canton-owned salt beds at  Bex 
Alpes on the east, Bouches-du-RhBne (from which it is separated provide raw materials for a thriving chemical industry. Vaud is 
by the Durance) on the south and Gard and Ardkche (from which famed for its health resorts and for its educational establishments; 
it is separated by the RhBne) on the west. I t  has also an enclave, visitors chiefly frequent Lausanne, Vevey, Montreux and Chgteau 
the canton of Valrkas. in the de'partement of DrBme. Pop. (1954) d'Oex in the upper Saane valley. Lausanne academy (foundec 
268,318. Area, 1,382 sq.mi. I n  the de'partement east to west 1537) was raised to university rank in 1890; the 12th-century 
chains of the French Alps die dolvn ~vest~vard toward the RhBne; castle in Yverdon was the residence and school of Pestalozzi from 
the northernmost includes the Jlontagne de Lure (5.991 it .)  and 1806 to 1825. Lausanne (9 .v . )  is the political capital. The "ag- 
Rlont Yentoux (6,273 f t . )  and is separated from the next, the glomeration" known as Montreux in 1960 had 12,222, while Vevey 
Plateau de St. Christ01 ( 4 , o i j  f t . j ,  by the Yesque river; the river had 16.269 and Yverdon 16,338. Other important small towns in 
Coulon separates this plateau from the Chaine du Lkberon 1960 were Ste. Croix (6,925), Payerne (6,024), Nyon (7,643), 
(3.691 it .) ,  which in turn is bounded on the south by the Durance. Morges (8.420), Aigle (4,381) and Chgteau d'Oex (3.378). Among 
The very numerous streams feed irrigation canals. The climate the historical spots are Avenches (the largest Roman colony in 
is that of the Mediterranean region. The valley of the RhBne Helvetia), Grandson (scene of the first great victory of the Swiss 
suffers from the mistral, a cold and violent a7ind from north- against Charles the Bold in 1476). and the castle of Chillon (where 
northwest. but the other valleys are sheltered by the mountains, Bonivard, lay prior of St. Victor, near Geneva, was imprisoned 
and produce oleander, pomegranate, olive, jujube, fig and other 1530-36 for defending the freedom of Geneva against the duke of 
southern trees and shrubs. The winter average temperature is Savoy). 
about 41" and the summer average temperature 7 3 '  Wheat and The canton is divided into 19 administrative districts and con- 
potatoes are the most important crops; sugar beets, sorghum, tains 388 communes. I ts  constitution dates from 1885. The legis- 
millet, ramie! early vegetables and fruits: notably the melons of lature consists of a grand conseil of 219 deputies (one member to 
Cavaillon, are cultivated, and also the vine, olive. mulberry and every 450 electors) with an executive conseil d'e'tat of seven mem- 
tobacco. The truffles of the regions of Apt and Carpentras and bers; both bodies hold office for four years. Six thousand citizens 
the fragrant herbs of the Yentoux range are renowned. Sheep are can compel the government to consider any project, whether legis- 
the principal livestock, and mules are also numerous. Lignite and lative or constitutional; this initiative dates back to 1845. Since 
sulphur are mined; rich deposits of gypsum, fire clay, ochre, etc., 1885 the referendum has existed in its L'facultative" form for cer- 
are worked. Beaumes-de-Venise and Montmirail have mineral tain measures, and in its obligatory form for financial matters. 
springs. The industries include the spinning and weaving of silk, The two members of the federal standerat are named by the grand 
wool and hemp, metal\i,orking, printing (Avignon), tanning and conseil, while the 15 members of the federal nationalrat are chosen 
the making of paper, bricks, tiles, pottery, glass\i7are and tobacco. by a popular vote. 
The department is served by the P.L.M. railway, and the Rhdne History.-The early history of the canton is that of southwest 
is navigable for 40 mi. within it. I t  is divided into three arron- Switzerland. The Romans conquered (58 B.c.) the Celtic Helvetii 
dissements (Avignon, Carpentras and Apt), 2 2  cantons and 151 and so thoroughly colonized the land that it has remained a 
communes. Avignon, the capital, is the seat of an archbishop. Romance-speaking district. I t  formed part of the empire of 
The department belongs to the region of the I 5th army corps and Charlemagne, and of the kingdom of Transjurane Burgundy (838- 
to the acade'mie (educational division) of .4ix, and has its appeal 1032). After the extinction of the house of Zahringen (1218) the 
court a t  Nimes. counts of Savoy gradually won the larger part of it: especiaily in 

The chief towns are Avignon, Apt, Carpentras, Cavaillon, the days of Peter 11, "le petit Charlemagne" (d. 1265). The 
Orange and Vaison-la-Romaine. bishop of Lausanne, however, still maintained the temporal power 

VAUD (Ger. \!'AADT). a canton of southwestern S~vitzerland, given to him by the king of Burgundy, and in 1125 had beccme a 
lying mainly between the Lake of Keuchbtel and the Lake of prince of the empire. (There is a distinction betm7een the cznton 
Geneva. I t  occupies 1,240 sq.mi., of which 85% is productive. of T.-aud and the old medieval Pays de Vaud: the districts fcrm- 
Vaud. with 119.8 sq.mi. of water surface of the larger lakes, has ing the canton very nearly correspond to the Pays Romand.) I n  
more than one-quarter of the total for Switzerland. The largest 1536. both Sav0yai-d Vaud and the bishopric of Lausanne Ivere an- 
lake in Yaud is de Joux (3.7 sq.mi.). There are more than 4 sq.mi. nexed by Berne. Berne in 1526 sent Guillaume Farel. a preacher 
of glaciers; these and the loftiest summit in the canton (Diablerets. from Dauphin&: to carry out the Reformation at  Aigle, and after 
10.528 ft.) occur in the western Bernese Oberland (S. Vaud). The 1536 the nelv religion was imposed by force of arms and the 
canton includes most of the northern shore of the Lake of Geneva bishop's residence moved to Fribourg (permanently from 1665 ) .  
and stretches from slightly beyond Bex in the southeast to the Thus the whole land became Protestant, save the district of 
Juras on the northwest. A long, narrow eastern tongue extends Bchallens. Vaud was ruled harshly by bailiffs from Berne. Po- 
past Payerne to the Lake of Neuchltei. Beyond its tip is the litical feeling was therefore much excited by the outbreak of +:7c 



French Revolution. and a Vaudois, F. C. de La Harpe, an exile and Morris' Concert and Olio company of 20 persons. offering living 
a patriot, persuaded the Directory in Paris to march on Vaud in models, magic lantern slides, comic lecturers and so on. 
virtue of alleged rights conferred by a treaty of 1565. The French The olio seems to have originated as a feature of the minstrel 
troops were received enthusiastically, and the "Lemanic republic" show, a variety entertainment that came into popularity in the 
lvas proclaimed (Jan. l i 9 8 ) ,  succeeded by the short-lived Rhodanic decades before the Civil TTTar. The minstrel show. performed by a 
republic, till in illarch 1798 the canton of Lkman was formed as troupe of white men in blackface, consisted of a first part of songs 
a district of the Helvetic republic. This corresponded precisely and jokes, a second part or olio of skits and specialties, and a 
with the present canton minus Avenches and Payerne, which were finale that usually was a legitimate play digested or parodied. 
given to the canton of IJaud (set up in 1803). The new canton In the 1850s and '60s straight variety began to grow in popular 
was thus made up of the Bernese conquests of 1475, 1475-76, favour until the "concert saloons" in which it was played out- 
1536 and 1555. The constitutions of 1803 and 1814 favoured the numbered the regular theatres and spelled the death of the resi- 
tonns and wealthy men, so that an agitation went on for a radical dent minstrel troupe. Many of these saloons were described as 
change, which nas  effected in the constitution of 1831. Originally "dumps and slabs," the equivalent of the British "free and easies," 
acting as a mediator, Vaud finally joined the anti-Jesuit movement beer parlours whose patrons were generally masculine and loner 
(especially after the Radicals came into power in 1845). opposed class and whose programs were al~vays vulgar and sometimes down- 
the Sonderbund and accepted the new federal constitution of 1848, right obscene. But ~ + i t h  the debut of Tony Pastor at the American 
of nhich Druey of Vaud mas one of the two drafters. From 1539 theatre in the 1860s vaudeville became increasingly domest~cated 
to 1846 the canton was distracted by religious struggles, as a result and respectable, with performance standards of narrow but in- 
of the attempt of the Radicals to turn the church into a simple de- credible perfectionism. After a brief career as a singer of senti- 
partment of state, a struggle which ended in the splitting off (1847) mental ballads. Pastor established on 14th street a small theatre 
of the "free church." In 1882 the Radicals obtained a majority, dedicated in 1881 to the "straight. clean, variety show." His un- 
and in 1885 the constitution of 1861 was revised. See SWITZER- expected success encouraged other managers to elaborate on his 
LAND : Hzsto~y. code of prohibitions, until vaudeville achieved the innocuousness 

VAUDEVILLE. The term vaudeville. which in modern pop- of a Sunday school picnic. 
ular usage in the United States and, to a lesser extent. in England, The vagabond life of the vaudeville performer (Fred Allen called 
is synonymous with music hall and variety shonrs (see Rfus~c HALL him part gypsy and part suitcase) forced him to develop the quali- 
AND VARIETY), is of French origin. According to one derivation, ties that made the vaudeville stage a tralning ground for the more 
i t  is a corruption of vazlx-de-vzre, satirical songs sung to popular serious theatres arts:  precision, polish, timing and secure re- 
airs in the 15th century in the Val (17au)-de-Vire, Normandy. I t  sources for producing gaiety or pathos on demand. The vaudeville 
is possible that the author of some of the songs was Olivier actor was rarely alloned more than ten minutes for his turn, which 
Basselin ( q . ~ . ) .  This derivation fits in with characteristics which meant that he must be able to establish himself without wasted 
remained constant in French vaudevzlle: the songs were in couplets, motion, must display his talents with unvarying skill and move 
were pol i t i~al  and satirical, and were sung to popular tunes. The speedily to the climax, or "wow finish," knowing that he had no 
term vaudeville was used to describe ballads of this type by Boileau second chance. Under such conditions were developed the talents 
in 1674. of Pat Rooney, the song-and-dance man; W. C. Fields, juggler and 

The  term passed into theatrical usage in the early 18th century comic; and (Jim) MacIntyre and (Tom) Heath,  hose "Ham 
as a device employed by professional actors and strolling players Tree" nas perhaps the most famous of all blackface skits. Out of 
to circumvent the dramatic monopoly held by the state theatre. the vaudeville and into the legitimate theatre went such stars as Sam 
Comt-die Franqaise. Forbidden to perform legitimate drama, they Bernard, Lillian Russell, (Charles) Evans and (Bill) Hoey, ;\lay 
were forced to present their plays in pantomime, interpreting the Irwin, Francis Wllson and Kat C. Good~iin. Through vaudeville 
action a i t h  lyrics and choruses set to popular tunes. The comtdie- such European stars as Harry Lauder, Albert Chekalier, Yvette 
en-vaz~devilles thus became an established part of the repertory Guilbert and Vesta Victoria first confronted United States audi- 
of the theatres in street fairs (tlze'Btres de la foire), and its suc- ences ,4 typical bill might open vlith a song-and-dance team, fol- 
cess emboldened play15rights and producers to create a form of loned by a singer, a comedy sketch, a monologuist, a character 
light musical drama, ni th  spoken dialogue interspersed with songs. specialty (such as Will Rogers, with trick cowboy-style roping and 
These pzbces en vaudeville, as they were called, corresponded in comic patter), a musical act from the legitimate theatre, a dramatic 
kind to the English ballad opera (q v.) and developed into the skit (like the oft-performed The Valiant), a "headliner" (such as 
specifically French opkra comique; their history also forms part the singer Eva Tanguay. the "I Don't Care Girl"), concluding with 
of the development of opera. an acrobatic troupe. From about 1895, a short program of motion- 

Vaudeville continued to have its influence in the French theatre, picture viens mas used to "clear the house." 
and from the musical vaudevilles of C. S. Favart and ill. J. Sedaine In the days of Tony Pastor, vaudeville was an individual opera- 
(qq..,.) developed the more literary comedies of Eugkne Scribe tion, the manager booking acts for his theatre alone, and the acts 
and Eugkne Labiche (9q.v.). I t  also spread to Austria. where moving from theatre to theatre and town to town as bookings 
vaudevilles were popular in Vienna in the 18th and 19th centuries, were offered them. By the end of the 19th century. however, the 
and to Denmark where it was introduced by J. L. Heiberg and era of the vaudeville chain. a group of houses controlled by a sin- 
imitated by Henrik Hertz ( q q . ~ . ) .  gle manager, mas firmly established. Among these managers were 

I n  the United States the development of variety entertainment Percy C. b'illiams, ~ h o  operated a dozen theatres in New York 
n a s  encouraged from the beginning, although the word vaudeville city, Sylvester Z. Poli in New England, Alexander Pantages on the 
x+as not used to describe it until late in the 19th century. The west coast, Charles Kohl and George Castle in the midnest and 
companies that toured between the widely separated urban centres Gus Sun in Ohio. Dominating all was Benjamin Franklin Keith, 
of the colonies and the early states founded their popularity as who had opened a museum in Boston in 1883. T a o  years later he 
much on the entr'acte specialties of the individual performers as joined forces with Edward Franklin Albee to establish the Boston 
upon their legitimate offerings. The scattered frontier settle- Bijou as the home of "continuous vaudeville," playing from 10 A M. 

ments eagerly nelcomed strolling acrobats, singers and story- to 11 P M. Success led Keith and Albee to Providence to Phila- 
tellers nhere formal companies could not afford to travel. In  the delphia and finally in 1893 to New York. By 1920 Keith and 
larger cities so-called museums added freaks, trained animals and Xlbee controlled nearly 400 theatres in the east and midnest, a 
skits to their inanimate exhibits. Perhaps the best knomn of these chain governed by an iron financial and managerial hand and oper- 
u a s  Phineas T. Barnum's American museum in K e ~ v  York, estab- ated on puritanical principles. Through its United Booklng office 
liahed in 1841. I n  1842 the Franklin theatre in New York ad- (1900) and its company union, the National Vaudeville Artists 
vertised itself as the first variety theatre in that city; it nas at (1916), it achieved a near monopoly on both talent and production. 
least the first New York theatre to maintain for a dozen years a Keith and Albee's chief opposition came from the Orpheum cir- 
program of what was later called vaudeville. I t  opened with J. cuit, nhose manager, Martin Beck, controlled houses from Chicago 



to California. Beck built the Palace theatre in Yew York. from 
1913 to 1932 the outstanding vaudeville house in America. Criti- 
cism too came from the trade paper L'ariety, founded by Sime 
Silverman in 1905 to report honestly and frankly on the conditions 
of the profession and to comment without fear or favour on the 
performers, performances and the managers. Final defeat for 
vaudeville came from mechanically reproduced theatre entertain- 
ment. Motion pictures, first introduced in 1893 by the former 
brewers John Koster and Adam Bial a t  their 31th Street Music hall 
in Kew Tork city as an added attraction, gradually consumed more 
and more of the performing time until. after the advent of the 
"talkies" about 192;. the customary bill featured a full-length mo- 
tion picture n i th  "added acts" of vaudeville. Circuits dr~indled 
and playing time grew shorter. Keith-Xlbee absorbed Orpheum. 
but the combine was in turn absorbed by a film company. A.great 
financial depression and the rapid grorvth of sponsored radio in 
the 1930s further restricted vaudeville to a few large population 
centres. After \\'orld IVar I1 the rapid development of television 
was another blow and vaudeville became almost a thing of the 
past. See also THEATRE. 

BIBLIOGR.APHY.-M. Willson Disher, Music Hall Parade (1938) ; G. C. 
Odell, Annals of the S e w  Yovk Stage, esp. vol. i\- (1927-31) ; G. F. 
Golden, M y  Lady T-audeville (1909) ; E. Renton. The Vattdeaille Thr- 
atre (1918) ; Douglas Gilbert, Anzerican F7az~deville (1940); .%be1 Green 
and Joe Laurie, Jr., Show Biz (1951) ; Variety. (A. S. DR.) 

VAUGELAS, CLAUDE FAVRE, SEIGNEUR DE. BARON 
DE P ~ R O G E S  I 59 j-16 5 0 ) .  French grammarian and man of letters. 
was born a t  LIeximieu (.linl. on Jan. 6. 159j. Yaugelas was 
among the original Academicians. I n  his R&?zarc/~les s11r la la?~gzle 
jran~aise (1647 j ,  he maintained that words and expressions xvere 
to he judged by the current usage of the best society, of ~vhich. as 
an habitui: of the Hbtel de Rambouillet. I'augelas was a competent 
judge. H e  shares with AIalherbe the credit of having purified 
French diction. His book fixed the current usage, and the clsssical 
I\-riters of the 17th century regulated their practice by it. He died 
in Paris in Feb. 1650. 

VAUGHAN, HENRY (1622-16951. British poet and mystic 
remarkable for the range and intensity of his spiritual intuitions, 
came of an ancient Ii'elsh family and \\-as born on April 17. 1622. 
at Llansantffraed. Breconshire. where he lived nearly all his liie. 
He  and his twin brother Thomas m r e  privately educated by 
Matthew Herbert. a neighbouring rector, and went on to Jesus 
college. Oxford. Henry scent t ~ v o  years there from ahuut 1633 and 
then went to London to study laxv. but he was summoned home in 
1642 on the outbreak of the Great Rebellion. in 11-hich he seems to 
have taken some part on the royalist side. In  1646 he published 
P o ~ m s ,  With the Ten th  Satyre of Jzlvenal E~zglishrd ("The Yanity 
of Human Wishes") and he had another volume of secular verse 
ready the next year;  but between 1646 and 16 jo he .sas profoundly 
impressed by George Herbert's poetry and. partly as a result of 
this. underwent a ,'conversion" which led him to repudiate all 
"idle verse." His Silex Sci~ztillans (1650. enlarged 1655 J and the 
prose Moun t  of Olives 01, Solitary Devotions (16jz shoxv the 
depth of his religious convictions and the authenticity of his poetic 
genius. Of his secular poems, Olor Isca?tz~s rvas puhlished in 1651 
and Thnlin Redicivn in 1678. both ostensibly without his sanction; 
but it is his religious poetry that has made his name live. H e  
translated a number of short moral and religious works in prose. 
four included in Olor Iscanzls, one in Tile , l loz~?~t  o i  Olives and 
four in Flores Solitudinis. (16jq) .  By that time he had become 
interested in medicine and. probably at his brother's instigation. 
he translated two medical works by Heinrich Kolle. under -the 
titles Bermetical  Plzysick (165 j )  and Tile Ci~ymis ts  Key  ( 165; J .  
When he began to practise medicine is not known. but he seems 
to have continued to do so with good results until shortly before 
he died in Llansantffraed on April 23. 169j. He was t~vice mar- 
ried. Little is known about his character except for .lnthony a 
LVood's observation that he "rras esteemed by scholars an in- 
genious person, but proud and humorous." and for 77-hat can be 
gathered from his letters (nine are extant i and his published works. 

Vaughan learned a great deal from other writers and borrowed 
many phrases from George Herbert. He \\-as nevertheless one of 
the most original poets of his day. His chief asset Tvas a gift of 

spiritual viiion or Imagination which enabled h ~ m  to n r i t e  of in]- 
material things more freshly and con\,incingly than any of his 
contemporaries except l l i l t on ;  and this is illustrated not only in 
the famous lines beginning 

I saw Eternity the other night 
Like a great Ring of pure and endless light, 

but when he plays the same light of eternity round things of 
common experience. He  was a great lover of natural beauty and 
took easily to the old notion of a life in nature, making it his faith 
that every flower enjoys the air it breathes and that even sticks 
and stones share in the earnest expectation of the creature: 

I n ould I \i ere a stone or tree 
Then should I (tled to one s u ~ c  s t ~ t e )  

A11 daj expect m\ date, 
and 

Each Bush 
And Oak doth know I AM; canst thou not sing? 

The often-pointed contrast between unfallen nature and degen- 
erate man gained force with him from the political events of the  
1640s; and these may also help to explain Vaughan's retrospec- 
tion, his idealizations of the past and his readiness to  admire all 
fresh, unspoiled, pristine existences, including childhood, the  time 
of "white Celestial thought" and paradisal memories: 

\IThen on some gilded Cloud, or flower, 
My gazing soul would dwell an hour, 
And in those weaker glories spy 
Some shadows of eternity. 

The element of greatness in Vaughan's poetry owed much to  
his power of seeing all things sub specie aeternitatis, nourished in 
him not only by Christian theology but by Neoplatonist traditions 
and the sort of theosophical speculations favoured by his brother 
Thomas. Some features of Vaughan's poetry have analogies in 
that of Wordsworth (the similarities between "The Retreat"  and 
the ode on "Intimations of Immortality" have often been appre- 
ciated);  and it is possible that Wordsworth was influenced by 
Yaughan. 

His technical accomplishments were of a higher order than has 
usually been recognized. H e  had not Herbert's sense of build and 
finish, but he knew how to make idiomatic usage serve the pur- 
poses of poetry, and he was a master of evocative phrasing and 
persuasive rhythm. His prose also deserves attention, not only 
for its molding and fluency but for the further light which it  
throws on his mind and imagination; for though most of it is 
translation he often interrupts his originals to insert his own self- 
revealing comments. 

His poetry \\as largely disregarded in his own time and for 
over IOO years after his death. I n  the 19th century several edi- 
tions appeared. of which those by H F. Lyte,  A. B. Grosart and 
E .  K.  Chambers were the chief. His W o r k s  were edited by L. 
C. Martin (2nd ed 19 58). 

See F E Hutchinson, Henry Vaughan: a Life and Interpretation 
(1947). (L. C. MN ) 

VAUGHAN, HERBERT (1832-1903). cardinal and arch- 
bishop of Westminster, \\as born a t  Gloucester on April IS ,  1832. 
He  spent six years a t  Stonyhurst. and was then sent to  study with 
the Benedictines a t  Donnside. near Bath. and subsequently a t  the  
Jesult school of Brugelette. Belgium. nhich was afterward removed 
to Paris I n  18j1  he went to Rome. After two years of study a t  
the Xccademia dei Nobili Ecclesiastici, where he became a friend 
and disciple of H .  E Manning, he took priest's orders a t  Lucca in 
1853  On his return to England he became f ~ r  a period vice- 
president of St Edmund's college. Ware. a t  that  t ime the chief 
seminary for candidates for the priesthood in the south of England. 
Since childhood he had been filled with zeal for foreign missions, 
and he conceived the determination to found a great English mis- 
sionary college to fit young priests for the work of evangelizing 
the heathen With this object he made a great begging expedition 
to America in 1863, from which he returned with £II,OOO. St. 
Joseph s Foreign Missionary college, Mill Hill Park, London, was 
opened in 1869 Vaughan also became proprietor of the  Tablet ,  
and used its columns vigorously for propagandist purposes. I n  
1872 he was consecrated bishop of Salford, and in 1892 succeeded 



VAUGHAN-VAUQUELIN DE LA FRESNAYE 
Manning as archbishop of U7estminster, receiving the cardinal's 
hat in 1893. 

I t  was his most cherished ambition to see before he died an 
adequate Roman Catholic cathedral in Westminster, and he 
laboured untiringly to secure subscriptions. with the result that 
its foundation stone was laid in 1895, and that when he died, on 
June 19. 1903, the building was so far complete that a Requiem 
Mass was said there over his body. 

See the Life oj Cardinal Vaughan, by J .  G.  Snead Cox ( 2  vol., 
1910). 

VAUGHAN, THOMAS (1622-1666). British chemist and 
mystic whose writings, once notorious for their obscurity, are yet 
sometimes comparable with those of his elder twin brother Henry, 
the poet, was born on April 17, 1622, a t  Llansantffraed, Brecon- 
shire. Thomas was educated a t  Oxford and was ordained, for a 
time holding the living of his native parish; but he was evicted 
in 1650 on various charges including that of having borne arms 
for the king. Under the name of Eugenius Philalethes he pub- 
lished Anthroposophia Theomagica (1650), Anima Magica Ab- 
scondita (16jo) ,  Magiu Adamica (1650)~  Lzrmen de Lumine 
(1651) and other works. After 1650 he worked in London as a 
chemist. H e  died in Albury, Oxfordshire. on Feb. 27, 1666. 

Thomas Vaughan was a t  once an empirical scientist and a hiero- 
phant of theosophical mysteries. Rejecting scholastic science, 
and despising those who limited investigation to the material world, 
he hoped by analysis to isolate the "first matter:" a concept which 
he  seems to understand both physically and spiritually, and which 
would bring the experimenter near to the Creative Spirit itself, 
and break down the imagined barriers between the material and 
the spiritual worlds. Much of his speculation was rooted in Neo- 
platonist and cabbalistic traditions, and seems to  have been inde- 
pendent of his chemical researches. except in so far as these might 
throw light on the wider problems in which he was more deeply 
interested: the nature of the soul-"a seed or glance of light . . . 
descending from the first Father of Lights,"-the effects of this 
separation, the  hope and the way of complete reunion with the 
divine spirit. 

His esoteric language and fantastic symbols often baffled his 
readers and came in for some ridicule; and considering the abstract 
and elusive nature of his subjects his confident manner may seem 
less persuasive than he intended. He  was nevertheless an honest 
seeker after truth,  wayward and excitable, but intelligent and es- 
sentially modest. His works have moments of visionary power 
and luminous phrasing which recall his brother's writing; but he 
is likely to be remembered more for his eccentric contributions to 
mystical philosophy than as a man of letters. 

T h e  W o r k s  oJ Thomas Vaughan (1919), edited by E .  A. Waite, 
includes his chief prose and verse in English; Henry Vaughan's 
Thalia Rediviva: . . . W i t h  . . . Remains o f  Eugenizls Philalethes 
(1678) includes his Latin verse; as does Complete W o r k s  (of 
Henry Vaughan), edited by A. B. Grosart, 4 vol. (1870-71). 

(L. C. MN.) 
VAUGHAN, WILLIAM ( I  5 77-1 64 I ) ,  English author and 

colonial pioneer, was born a t  Golden Grove, Carmarthenshire, in 
1577. William was educated a t  Jesus college, Oxford, and took 
the degree of LL.D. a t  Vienna. I n  1616 he bought a grant of land 
in the south coast of Newfoundland, to which he sent two batches 
of settlers. I n  1622 he visited the settlement, which he called 
Cambriol, and returned to England in 1625. Vaughan apparently 
paid another visit to his colony, but his plans for its prosperity 
were foiled by the severe winters. H e  died a t  his house of Tor- 
coed, Carmarthenshire. in Aug. 1641. 

His chief work is The Golden Grove (I~oo), a general guide to 
morals, politics and literature, in which the manners of the time are 
severely criticized, plays being denounced as folly and wickedness. The 
section in praise of poetry borrows much from earlier writers on th'e 
subject. The Golden Fleece . . . transported from Cambriol Colchis 
. . . by  Orpheus jun., alias Will Vaughan, which contains information 
about Newfoundland, is the most interesting of his other works. 

VAUGHAN WILLIAMS, RALPH (1872-1958), English 
composer, whose music derived from folk song and from medieval 
and Tudor polyphony. is in the great English tradition. H e  was 
born a t  Down Ampney, Gloucestershire. Oct. 12 ,  1872, and was 

educated a t  Charterhouse. Trinity college, Cambridge (D.Mus.,  
1901) and the Royal College of Music. H e  also studied with Max 
Bruch in Berlin. I n  1904 he joined the newly founded English 
Folk Song society and his contacts with folk singers in Norfolk 
led him to write the three Norfolk  Rhapsodies (1906). By study- 
ing folk music and the work of medieval and Tudor musicians. he 
evolved a musical language distinguished by vigorous melodic 
outlines, the free use of modal scales: a strong contrapuntal tex- 
ture and a highhanded attitude toward harmony. His first two 
symphonies. Sea Symphony  (1910) and A London Synzphony 
(1914). his Fantasia on a Theme  by  Thomas Tallis (1910) and his 
opera. Hugh the Drover (191 1-14), were outstanding works of his 
early period. After serving in Macedonia and France during World 
War I .  he became professor of composition a t  the Royal College 
of Music and from 1920 to 1925 conductor of the London Bach 
choir. His presidency of the English Folk Dance and Song society 
and his support for local music festivals are the signs of his be- 
lief expressed in his book lvafio?tal Mzlsic (1934) that the roots 
of art should be firmly planted in native soil. Vaughan \Villiams' 
principal works, in addition to those mentioned, are: Toulard the 
Cizknozlr~ Region (1907), T h e  Lark Ascending (1921); A Pastoral 
Syinplzony (1922), Airass i n  G Minor (1923). the cantata Flos 
Cnmpi (1925). the operas Sir John i n  Love  (1929) and T h e  Pil- 
grim's Progress (1951). S y n ~ p h o n y  N o .  4 in F ,Tiri?zor (1935), 
Sy?itpho?zy .Vo. 5 (1943). Sixth Synzphony (1948), Siizfo?zia A?zt- 
arfica (19531, Eighth Synzphony (1956) and llriizfh Synzpl~ony  
(1958). 

He  has also set or  arranged many songs. H e  was an-arded the 
Order of Merit in 1935. He  died in London on Aug. 26. 193'8. 

VAULT, any covering for an enclosed room, formed of small 
pieces of material, generally wedge-shaped and arranged with the 
undersides forming a generally curved surface, in such a way that 
each separate unit is held in place by its neighbours on either 
side; a continuous arch: also, loosely, any curved ceiling or cover- 
ing of a room, irrespective of its material (see , ~ R C H  AXD V AULT) .  
The word is also used for a room or series of rooms built for 
storing valuables and enclosed with heavy walls, doors and ceil- 
ings specially constructed to withstand the effect of fire or the 
attacks of burglars, and entered by a burglar-proof door (see 
SAFES. STROSG-ROOMS AND VACLTS); and, by a s o m e ~ ~ h a t  sim- 
ilar extension, to a masonry enclosure in a graveyard, intended 
either as a permanent tomb or to receive bodies until a final grave 
is made. 

VAULTING : see POLE \'AULTING. 

VAUQUELIN, LOUIS NICOLAS (1763-1829). French 
chemist who discovered beryllium and chromium. was born a t  St. 
AndrC des Berteaux in Normandy on Atlay 16, 1763. A laboratory 
boy to an apothecary in Rouen (1777-79). after various vicissi- 
tudes he obtained an introduction to A. F .  Fourcroy, in whose 
laboratory he was an assistant (1783 to 1791). At first his work 
appeared as that of his master and patron, then in their joint 
names; but in 1790 he began to publish on his own authority, and 
between that year and 1833 his name is associated with 376 papers. 
R'Iost were simple records of patient and laborious analytical 
operations, in the course of ~vhich he detected two new ele- 
ments-beryllium (1797) in beryl and chromium (1798) in a 
red lead ore from Siberia. I n  organic chemistry he is known as 
the discoverer of quinic acid, asparagine, camphoric acid and other 
naturally occurring compounds. H e  succeeded Fourcroy (1809) 
as professor of chemistry to the medical faculty in Paris. I n  
1827 he was elected to the chamber of deputies from Calvados. 
He died a t  his birthplace on Kov. 14, 1829. He  published ~14ant~el 
de I'Essayczlr (1812). 

See essay in G.  Bugge. Buck der grossen Chevziker ( 1 9 5 5 ) .  

VAUQUELIN DE LA FRESNAYE, JEAN (1536- 
160i),  French poet, mas born a t  the chlteau of La Fresnaye, near 
Falaise, in 1536. H e  studied the humanities a t  Paris and law a t  
Poitiers and Bourges. H e  fought in the civil wars under Jacques 
de Matignon and was wounded a t  the siege of Saint L8 (1574). 
Most of his life mas spent a t  Caen, xvhere he was president and 
where he died. La Fresnaye was a disciple of Pierre de Ronsard 
but laid stress on the continuity of French literary history. H e  
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Fvas a student of the trouvbres and the old chroniclers and desired 
to see French poetry set on a national basis. 

These views he expounded in an Art poe'tique, begun in 1574 
and published in 1605. 

Les  Foresteries appeared in 1555, Les  Diverses Poe'sies (including 
the Aut poe'tique, the Satyves  f r a n ~ o i s e s  and the Idylles,  with some 
epigrams and sonnets) in 1605. Les  Diveuses Poe'sies and Oeuvres 
diverses \\ere edited b y  J .  Travers (1869-73) ; there is also an edition 
of Les  Foresteries prefaced by P.  Blanchemain (1869) and an edition 
of the Ar t  poe'tiqz~e by G. Pellissier (1884). Among Vauquelin's 
political writings may be noted Pour  la m o n a ~ c h i e  de ce rojaulne  
contre la divisioit (1570). See further A. P.  Lemercier, Etude  litte'raire 
et  nzornle szlr les podsies de  Jean  L-azr~uelin de  La Fvesnaye (1887) ; 
C. Des Guerrois, Etudes  sur quelques-ulzs d e  nos  v ieux  poites (1923) ; 
J. Boullt., T ~ o i s  Vauque l in  (1912). 

VAUVENARGUES, LUC DE CLAPIERS, MARQUIS DE 
(1 7 15-1 747); French moralist and miscellaneous writer, was 
born a t  Aix in Provence on Aug. 6. 1715. His family was poor 
though noble; he was educated a t  the college of Aix. \There he 
learned little-neither Latin nor Greek-but by means of a trans- 
lation acquired a great admiration for Plutarch. He  entered the 
army as sublieutenant in the king's regiment and served for more 
than ten years, taking part in the Italian campaign of Marshal 
Claude de Villars in 1733 and in the disastrous expedition to Bo- 
hemia in support of Frederick the Great's designs on Silesia. in 
vhich the French were abandoned by their ally (1741-42). I n  
the course of Marshal Charles Belle-Isle's minter retreat from 
Prague. Vauvenargues' legs were frozen, and though he spent a 
long time in a hospital a t  Nancy he never completely recovered. 
H e  was present a t  the battle of Dettingen, and on his return to 
France was garrisoned a t  Arras. His military career was then a t  
an  end. H e  had long been urged by the marquis of Mirabeau 
(author of L'rlnzi des homntes and father of the statesman) to 
turn to  literature, but poverty prevented his going to Paris as his 
friend wished. 

H e  decided to enter the diplomatic service and made application 
to the min i~ te r s  and to the king himself. These efforts were un- 
successful. but Vauvenargues was on the point of securing his 
appointment through the intervention of Voltaire when an attack 
of sn~allpox conlpleted the ruin of his health and rendered diplo- 
matic employment out of the question. Voltaire then asked him 
to submit to him his ideas of the difference between Jean Racine 
and Pierre Corneille. The acquaintance thus begun ripened into 
real and lasting friendship. \Tauvenargues moved to Paris in 1745, 
and lived there in retirement, seeing but few friends, of whom 
Jean llarmontel and Voltaire were the chief. Among his cor- 
respondents was the archaeologist Fauris de Saint-Vincens. Vau- 
venargues published in 1746 his In t~odl tc t ion  d la conrzoissance de 
l'cspiit Izuntnin, stiivie de RifEexions et de Murimes. H e  died in 
Paris on May 28, 1747. 

The bulk of Yauvenargues' work is small, but its interest great. 
His real strength is in a department which the French have always 
cultivated x ~ i t h  greater success than any other modern people-the 
expression in more or less epigrammatic language of the results 
of acute observation of human conduct and motives. 

An edition of the O e z l v ~ e s  of Vauvenargues, slightly enlarged, ap- 
peared in the year of his death. Later editions, containing correspond- 
ence, Diaiog.ues of tlze Dead ("characters" in imitation of Thcopbrastus 
and La Bruykre) and numerous short pieces of criticism and moralizing, 
are thore of D. L. Gilbert, 2 vol. (1857), and of P. Yarillon, 3 vol. 
(1929). For the Re'flexions et  ~ l f a x i t n e s  see the edition with Eng. trans. 
by F. G. Stevens (1940). See also E. Gosse, Three French . l f o ~ a l i t s  
(1918). and P .  Souchon? Vazivelzarfiues, philosophe de  la gloire (1947). 

VAUXHALL, a district on the south bank of the Thames 
river. in London. Eng.. included in the metropolitan borough of 
Lambeth. The  manor was held by Falkes de BreautC inhence the 
name. Falkes hall) in the time of John and Henry 111. About 
1661 public gardens were laid out. knonn as the New Spring gar- 
den (frequented by Pepys and Evelyn).  and later as Spring gar- 
den\, but more familiarly as Vauxhall gardens. They soon became 
the favourite resort of the metropolis. In  1732. under the man- 
agement of Jonathan Tyers (d. 176i) and his sons, they were 
greatly developed and became quite fashionable. As such they 
mere described by Thackeray and Fanny Burney. I n  1822, p i th  
the approlal of George I\'. v h o  frequented the gardens before his 

accession, the epithet Royal \Tas added to their title. By mid-19th 
century, however, Vauxhall had lost its high reputation, and in  
1859 the gardens were closed and the site was quickly built over. 

VAUX OF HARROWDEN, THOMAS VAUX, ~ N D  

BAROX (1510-1j56), one of the group of early Tudor courtier 
poets which included Sir Thomas FVyatt and the earl of Surrey. 
Born in 1510, he succeeded his father. Kicholas Vaux. in 1523. He 
accompanied Cardinal Wolsey on his embassy to France in 1527 
and attended Henry \:I11 to Calais and Boulogne in 13'32. Cre- 
ated a knight of the Bath a t  the coronation of Anne Boleyn (1533), 
he Ti-as captain of the isle of Jersey until 1536. H e  died in Oct. 
1556. 

\'aux's two best-knox~n poems, included in Tottel's +~f i s ce l l any  
(ljji), are "The aged lover renounceth love" and "The assault of 
Cupide upon the fort where the lovers hart  lay wounded." They 
exemplify the underlying melancholy of the early Tudor poets. and 
also their pleasure in neat antithesis. the development of a conceit 
and the handling of metre. The Puran'ysp o j  duylzty devises (1576 
contains 13 poems signed by him. "The aged lover renounceth 
love," also called in an early manuscript version "Dittye . . . repre- 
senting the image of deathe," ia misquoted by the gravedigger in 
ffanzlct-a testimony to its contemporary popularity. 

See A. R .  Grosart, Ilfiscrllanies of t he  Fuller W o r t h i e s  L ib rary ,  vol. iv 
(1872)). for the poems from the Paradyse of D a i n t y  Devices;  and H .  E .  
Rollin's edition of Tottcl's Alfiscellany (1928-29).  

VAVASSOR, in its most general sense a mediate vassal; i.e., 
one holding a fief under a vassal. The  word was. however. applied 
a t  various times to the most diverse ranks in the feudal hierarchy, 
being used practically as the synonym of vassal. Thus tenants- 
in-chief of the crown are described by the emperor Conrad as  
valvas.roies ~ntrjores as distinguished from mediate tenants, val- 
zlassorcs ininoies. Gradually the term without qualification was 
found convenient for describing subvassals. tenants-in-chief being 
called capitnnei or barones. Its implication, however, still varied 
in different places and times. Bracton ranks the ntagltates sezd 
vi~lvcusorcs between baions and knights; for him they are  "men 
of great dignity." and in this order they are found in a charter 
of Henry I 1  (1166). But in the icgestzl?n of Philip Augustus one 
finds that five vavassors are reckoned as the equivalent of one 
knight. Finally, D u  Cange quotes two charters, one of 1187. 
another of 1349. in T\-hich vavassors are clearly distinguished from 
nobles. The derivation of the word vavassor is obscure. Some 
would derive it from vcrssi t a d  vnlvas ("at the folding-doors." 
valslai,), i.e., servants of the royal antechamber. D u  Cange, with 
more justice. regards it merely as an obscure variant of vcrssus. 

VAVILOV, NIKOLAI IVANOVICH (1837-1943). Rus- 
sian plant geneticist.  as born in l fosco~l-  ( ?  ) on Dec. 6. 1887. H e  
graduated a t  the .4gricultural academy a t  Petrovsko-Razumovskoe 
near Rfoscow. and later studied under \V. Bateson a t  Cambridge 
university and the John Innes Horticulture institution. London, in 
1913-14. Returning to  Russia. he became professor of botany a t  
the University of Saratov i 191 7-21 ) . and then head of what was fi- 
nally called the Lenin -ill-Union Academy of Agricultural Sciences. 

Vavilov made a comprehensive study of the origin of cultivated 
plants and proposed that there were several world centres of origin 
a t  xhich the greatest concentration of diversity in cultivated plant 
species occurred. He  made expeditions to many parts of the world, 
including Persia, Afghanistan. Abyssinia. China. Central and South 
America. and amassed an immense collection of varieties of culti- 
vated plants ~ i ~ h i c h  was intended to be used for further s tudy and 
the breeding of new varieties. However. in 1940 he was ousted 
from his positions by T .  D.  Lysenko, and is thought to  have spent 
the years 1940-42 in prison, dying in Rlagadan. Sib.! in 1943. H e  
was elected a member of the Academy of Sciences of the U.S.S.R. 
in 1929~ and a foreign member of the Royal society of London in 
1942. 

\*avilov's The Oiigin, Variation, Inz~izz~nity and Breeding of Cul- 
tivated Plants, selected and translated by K. S. Chesterwas pub- 
lished in an English edition in 1951. 

See T .  G. Dobzhansky, "K. I. Vavilov, a Martyr of Genetics," 
J .  Heved,  38:zzl-232 (1947). (G. H. BE.) 

VAZOV, IVAN MINCHEV (18 jo-192 I), Bulgarian writer 
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of poems, short stories, novels and plays inspired by patriotism 
and love of the Bulgarian countryside and reflecting all the main 
events in his country's history. He was born on June 2 7 ,  1850. at 
Sopot, and educated there and in Plovdiv. He  then taught for a 
time in the provinces. His father sent him to Rumania to study 
commerce, but contact with the e'vzigre' leaders of the Bulgarian 
revolutionary, movement hastened his resolve to devote his life to 
literature and the national cause. After the Liberation, he was a 
civil servant and a district judge. In  1880 he settled in Plovdiv, 
where he edited several newspapers and periodicals. During the 
anti-Russian regime of Stefan Stambulov he went into exile in 
Odessa (1886-8gj. where he began his greatest novel, Pod Igoto, a 
chronicle of the trials of  the Bulgarians under Ottoman rule (Eng. 
trins..  Cnder tile Y o k e ,  1894). After Stambulov's fall (1894) he 
was elected to the assembly and during 1898-99 served as minister 
of education. His works include the epic cycle of poems Epopeya 
na zaOrave?zite ("Epic to the Forgotten." published in two collec- 
tions of verse. 1881. 1884) : the novella S f m i l i - Y ~ d r a g i  ("Unloved 
and Lln~vanted," 1883) ; the no~iels Xova  Zemya  ("New Land," 
1896), Kaznlarsknta Tsaritsa (1903) and Svetoslnv Terter (1907) ; 
and the plays Haslzoze (1894); Kavz Propast ("Tolvards the 
Abyss") and Borislav (both 1910). He  died at  Sofia on Sept. 2 2 ,  

1921. \Iazov's SIzort Stories were translated by Zhana h~lolkhova 
and Peter Tempest (1950). (L. BY.)  

VEBLEN, OSWALD (1880-1960). leading U.S. mathemati- 
cian, was born in Decorah. In.. June 24. 1880. and studied at the 
universities of Iowa, Harvard and Chicago. From 1905 to 1932 he 
taught mathematics a t  Princeton university: in 1932 he Ti-as ap- 
pointed professor a t  the Institute of Advanced Study in Princeton. 
where he became professor emeritus in 1930. Yeblen's first impor- 
tant research way in the field of topology and, in addition to his 
own work, he laid the foundations of the Princeton school of re- 
search in that subject. Soon after the discovery of general rela- 
tivity he turned to differential geometry and took a leading part in 
the development of generalized affine and projective geometry. He 
also contributed to the mathematical theory of spinors, so-called 
because of their application to Paul Dirac's treatment of electron 
spin. He  died in Brooklyn. Me., Aug. 10. 1960. 

T'eblen ~vrote  the following: I?z,tinitcsinzal A n [ ~ l y ~ i x ,  with N. J .  
Lennes (1907); Projectiz'e Geon~c t ry ,  vol. i, xvith J. IV. Young 
(1910) and vol. ii (1918) : Alzulysis Sitfc.r (1922) ; Ilzz'oriu?rts o f  
Quadratic Difierentinl Fornzs (1927) : Fo7~ndafio?zs of Dijcrclztiill 
G e o ~ n c t r y ,  ~ i t h  J .  H .  C. Khitehead (1932) ; Projcktive Rrlafi-  
wit i i ts fh<~oiii~ (1933) ; G c o n z ~ t r y  of Co7nple1 D O I I Z ~ ~ ~ S ,  with 1Y. 
Givens 11 93 6 ) .  (J. H. C. I Y . ~ )  

VEBLEN, THORSTEIN BUNDE (1857-102 9).  U.S. 
economist. who was a leader in the development of modern dy- 
namic analysis broadly conceived as concerned ~vi th  gron-th and 
change. Born on a farm in l\lanito\voc county. Wis.. on July 30. 
1857, he received his B.A. from Carleton college in 1880. He 
pursued graduate studies at Johns Hopkins uni\rersity for a se- 
mester (1881). then \vent to Yale (Ph.D. 1884) and Cornell 
(1891-92) universities. He taught at The University of Chicago 
(1892-1906). Stanford univer.qity (1 906-1909), the University of 
Missouri (191 1-1918) and the New School for Social' Research 
(1919-1926). He  helped to launch T h e  Jozlr~zal o f  Political 
Econovzy in 1892, of which he served as managing editor until 
1905; in 1918-19. he served as an editor along with John De~vey 
and Helen Marot of the section on postwar reconstruction of 
T h e  Dial. He retired in 1927 and died near Rlenlo Park, Calif., 
on Aug. 3 ;  1929. Veblen was trained in philosophy and all 
branches of the social sciences in the period that witnessed the 
triumph of the Darwinian theory of evolution in the 1870s and 
1880s. He played a decisive role in extending the impact of 
that movement in economics at  the turn of the century. He 
attacked the Benthamite psychology and the narrow bounds of 
the neoclassical school of economics of his day. He  thus became 
a powerful catalytic agent in the modernization of economic 
thought and policy. 

His most important works are T h e  Theory  of the Leisuve Class 
(1899). Tlze Tlzeory of Bnsiness Enterprise (1901). Tlze Instirzct 
of lVork7nanskip and the State of the Indz~strial d r t s  (1914). Int- 

perial Gerntarzy a?zd the  Industrial Revolz~tiolz (191 j), An Inqzliry 
i n f o  flze S a t w e  o f  Peace and flze Terms of I t s  Perpetz~ation 
(1917) and The  Place of Science i n  Modern  Civilisatio~z and Other 
Essays (1919). These studies are analyses from different van- 
tage points of the development and functioning of the modern 
economic order. Veblen's evolutionary approach focuses on two 
economic institutions: technology and business. I n  modern so- 
ciety, technology takes the form of the machine process, of which 
modern science is the purest embodiment; business takes the 
form of the massive corporation, which dominates the economic 
scene. To Veblen the modern corporation was a complex organ- 
ism which if unrestrained would breed unmitigated pecuniary 
habits of thinking that might run counter to its proper function 
in the economy and lead to such phenomena as severe business 
cycles. Modern technology embodied imagination, playfulness, 
economical effort and taste. Veblen recognized that like all insti- 
tutions it lent itself to passivity, habit and ugliness. Man's 
story, for Veblen, is one of constant attempts at a harmony be- 
tween his interests and aspirations and the institutions he creates 
to give them expression. Veblen's influence extended beyond his 
own discipline of economics; his works interested, for example, 
such leaders in the hiological and physical sciences as Jacques 
Loeb and .Alfred Einstein. 

See Joseph Dorfman, Thorstei~z Veblen and His A?+zfrira (19.34) ; 
Wesley C. Mitchell (ed.), What T'ehlrn Taz~ghf (1936). ( J .  Dv.) 

VECTOR ANALYSIS. Some physical and geometrical en- 
tities, called scalars, can be fully described by specifying their 
magnitude in suitable units of measure. 'I'hus. mass of a body can 
be described by the number of grams. temperature by degrees on 
some scale, volume by the number of cubic feet and time by hours. 
Scalars can be represented graphically by points on some kind 
of numerical scale as, for instance, on a clock or thermometer. 
There are also entities, called vectors, that require the specifi- 
cation of direction as well as magnitude. Velocity, force and 
displacement are examples of vectors. A vector quantity can be 
represented graphically by a directed line segment. symbolized by 
an arrow pointing in the direction of the vector quantity. nit11 the 
length of the segment representing the magnitude of the vector. 
The study of operations on directed segments and generalizations 
resulting from such a study is the subject of vector analysis. 

The origin of vector analysis was in the formulation. by Simon 
Stevin in 1556, of the "parallelogram law" of addition of forces. 
Vector analysis specifically adapted to the needs of mathematical 
physics was developed largely by Josiah Willard Gibbs and Oliver 
Heaviside in the last quarter of the 19th century, but it was 
antedated by the algebra of quaternions of Sir William Rowan 
Hamilton in 1813 (see n ' u n r e ~ ~ )  and by Die A ~ ~ s d e l ~ ~ ~ z ~ ~ ~ g s l e l w e  
("theory of extended magnitudes") of Hermann Giinther Crass- 
mann in 1844. The needs of geometry and physics led to the 
generalization of the vector concept to spaces of higher dirnen- 
sions by Georg Friedrich Bernhard Riemann and Elwin Bruno 
Christoifel in the second half of the 19th century. Their work 
culminated in the invention of tensor analysis (q . v . )  which deals 
with a study of generalized vectors called tensors. Tensor analysis 
induced rapid developments in differential geometry and mathe- 
matical physics and made possible the creation of the general 
theory of relativity. 

Vector Algebra.-A proto- 
type of a vector is a directed line b 

B f 
+ i 7"" 

segment AB (see fig. I )  which i /' / /  

/' / /  

can be thought to represent the 
1 

displacement of a particle from , ,/p / a  

its initial position A to a new , , 
position B. To distinguish vec- v' 1 

tors from scalars it is customary A&- - -  
b +'D 

to denote vectors by single bold- FIG. I 
face letters. Thus the vector - 
AB in fig 1 can be denoted by a and its length (or magnitude) AB 
hy al. In many problems the location of the initial point A of 
a vector a is immaterial, so that t a o  vectors are regarded a j  equai 
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if they have the same length and the same direction. 

The equality of two vectors a  and b  is denoted by the usual 
symbolic notation a  = b ,  and useful definitions of the elementary 
algebraic operations on vectors are suggested by geometry. Thus, 

-+ 
if AB = a  in fig. 1 represents a displacement of a particle from 
A to B and subsequently the particle is moved to a position C, so 

-+ 
that BC = b ,  it is clear that the displacement from A to C can be 

+ 
accomplished by a single displacement AC = C .  Thus, it is logical 
to write a  + b  = C .  This construction of the sum c of a  and b  
yields the same result as the "parallelogram law" in which the 

+ 
resultant c is given by the diagonal AC of the parallelogram con- 

+ -+ 
structed on vectors A B  and A D  as sides. Since the location of 

+ 
the initial point B of the vector BC = b  is immaterial, it follows 

+ + + + +  
that BC = AD.  Also, fig. 1 shows that AD + DC = AC, so that 
the commutative law 

holds true for vector addition. The extension of this commutative 
law to a larger number of vectors is immediate. Also, it is easy to 
show that the associative law 

is valid. and hence the parentheses in ( 2 )  can be omitted without 
any ambiguities. 

If s is a scalar, sa or as is defined to be a vector whose length 
is s  a  and whose direction is that of a  when s  is positive and 
opposite to that of a if s  is negative. Thus, a  and - a  are vectors 
equal in magnitude and opposite in direction. This suggests de- 
fining a  - b  by the forlnula a  - b  = a  + ( - b ) ,  and to define 
the zero vector. written 0, as a vector of zero length such that 
a  + 0 = a .  The foregoing definitions and the well-known proper- 
ties of scalar numbers show that 

Inasmuch as the laws (1) .  1 2 )  and ( 3 )  are identical with those 
encountered in ordinary algebra, it is quite proper to use familiar 
algebraic rules to solve systems of linear equations containing 
vectors Thls fact makes it possible to deduce by purely algebraic 
rneans many theorems of synthetic Euclidean geometry that re- 
quire complicated geometrical constructions 

Products  of Vectors.-The algebraic operations introduced so 
far provide no means for dealing with metric properties of geo- 
metric configurations; that is, with the calculations of lengths 
and angles betneen vectors These are provided by txo  types of 
products of vectors. the dot product and the cross product 

The dot or scalar product of two vectors a  and b ,  written a  b ,  
is a real number la/  b  cos ( a , b ) .  where i a , b )  denotes the angle 
between the directions of a  and b .  Geometrically, 

= ]a1 X projection of b  on a 

If a  and b  are at  right angles then a  . b  = 0 .  and if neither a  nor b 
is a zero vector then the vanishing of the dot product shows the 
1-ectors to be perpendicular. If a  = b  then cos ( a , b )  = 1. and 
a  a  = a12 gives the square of the length of a.  

I t  is not difficult to show that the associative, commutative and 
distributive laws of elementary algebra remain valid for the dot 
multiplication of vectors. Thus 

( sa)  . ( b )  = s (a  b )  
a . b  = b - a  ( 5 )  

a - ( b + c )  = a - b + a . c  

and hence it is permissible to employ the familiar rules of scalar 

algebra in calculations involving addition and scalar multiplica- 
tion of vectors. 

The cross or vector product of two vectors a  and b ,  written 
a  X b ,  is the vector 

ax b  = n/al  /bl sin ( a , b )  (6) 

 here n is a vector of unit length perpendicular to the plane of 
a  and b  and so directed that a right-handed screw rotated from a  
toward b  mill advance in the direction of n (see  fig. 2 )  If a  and 
b  are parallel, a  X b  = 0. I t  follows from the definition ( 6 )  that 
the magnitude of a  X b  can be represented by the area of the 
parallelogram having a  and b as adjacent sides. Also. since rota- 
tion from b  to a  is opposite to that from a  to b ,  

This shows that the cross product is not commutative; but, it is 
true that the associative law ( s a )  X b  = s ( a  X b)  and the dis- 
tributive law 

are valid for cross products. 
From definitions (4)  and 16) 4 

it follows that when the scalar I, 

and vector products of a  and b  ax;\ 

are known. then the angle between 77 
a  and b  is determined uniquely, 
since both cos ( a , b )  and sin ( a , b )  
are determined by 14) and ( 6 ) .  

2' b ,  .../ 
-4s an indication of the funda- 

F IG  2 
mental nature of the dot and cross 
products in mechanics. it should 
be noted that if a  represents the force producing the displacement 
b ,  then, as is clear from ( 4 ) ,  a -  b gives the work done by the force. 
If b  is a position vector of some point P in a body and a  is the 
force applied at  P, then ( 6 )  shows that a  X b  is the torque or 
moment of force a  about the initial point of b .  

Co-ordinate  Systems.-The foregoing summary of operations 
on vectors makes no reference to any particular frame relative to 
nhich the vectors may be located Slnce natural laws of physlcs 
do not depend on special or accidental choices of reference frames 
selected to represent physical relations and geometric configura- 
tions, vector analysis forms an ideal tool for the study of the 
physical universe The introduction of a special reference frame 
or co-ordinate system establishes a correspondence between 
vectors and sets of numbers representing the components of vet- 

tors in that frame. and it induces definite rules of operation on 
these sets of numbers that follow from the rules for operations 
on the line segments. 

If qome particular set of three 
n -- noncolllnear vectors. a , ,  a,. a3,  
i 3 

termed base vectors, is selected. A,', 
then every vector A can be ex- ' i 
pressed uniquely in the form 7- - -7 7- 

x 3  a3 
A = xlal + xzaz + zaaa (8) 

where A is the diagonal of the / 

parallelepiped ( ~ e e  fig. 3 )  nhose 
edges x l a l ,  x2a,, x3a3 are the a3kg$~ - p 

-7 
/ 

components of A in the directions 
-- Y 

of the base vectors. Since the XI  al 

base vectors are given. the tri- LR,;:,,' ~ A T ~ ~ ~ ~ : ~ c ' : o O F ~  P ~ y ~ I C R S  :E: 
plet of numbers x 2 , x 3 )  corn- E R N  E N G ~ N E E R ~ N G  R E P R O D U C E D  - Y   PER^ I *  

pletely determines A, and hence 
''ON O F  M C G R A W  ''OK I N C  

FIG 3 
the specification of three numbers 
xI.x,.x3 is equivalent to spec~fy- 
ing A. The operations of addition of vectors, dot multiplication. 
etc can therefore be rephrased to yield the corresponding opera- 
tlons on the triplets of numbers determining vectors This is the 
procedure followed in a purely algebraic treatment of vector analy- 
S1S 

?I useful special set of base vectors in common use is a set of 
three mutually orthogonal unit vectors ii.e., vectors of length 1) 
i,j,k directed along the axes of the familiar Cartesian reference 



VECTOR ANALYSIS 
frame ( s e e  fig. 4).  I n  this system the representation (8) takes the quadruple of the components (x1.x2 x3.x4). The sum of x and 
the form Y = ylal + yzaz + yaan + y4a4 A = xi + v i  + zk - - 

is the vector determined by the quadruple ( x ,  + y,, x, + y,, \!here 1x,y,z) are the projections of A in the directions of the 
2 ,  + y,, x, f y,) .  the scalar product is 

co-ordinate axes. When two vectors A, and A, are represented as 
x y = xlyl + my2 + x3y3 + x4y4 AI = xli + xzj + x3k 

Az = yli + y2j + y3k and the square of the "length" is 

then the use of laws (3) yields for their sum x . x  =xT+x:+x;+x: 

Thus in a Cartesian frame, the sum of A, and A, is the vector 
determined by ix, + y, ,  x2 + y,, x3 + y,). Also, the use of laws 
1 5 ) yields for the dot product 

A l .  A2 = xiyl  + x2y2 + x3y3 (10) 

since 
i . i =  j . j = k . k = l , i . j =  j . k =  k . i = 0  

For  
A1 = A2 = xi + yj + zk 

eq. (10) reduces to 

A - A  = x 2 + y Z + z a  ( 1 1 )  

vhich is the square of the length of A. As is clear from fig. 4, 
the same result follows from the use of the Pythagorean theorem. 

The use of the law ( 7 )  yields for 

so that the cross product is the vector determined by the triplet 
of nurnbers appearing as the coefficients of i, j and k in ( 1 2 ) .  

The  co-ordinates of the terminal points of the base v e c t o ~ s  i, j, 
k in fig. 4 are those appearing in the rows of the 3 X 3 matrix 

\ / 

> ~ i X  . -- - - - -- 3 I X  > I  

F 
I 

FRO21 1 .  5 S O K O L I I I K O F F  A N D  R M .  R E D -  

H E F F E R  l \ ~ A T ~ I E M A T L i  O F  P H Y S I C S  A N D  M O D -  

E R N  E N C 1 h E E R N G  , R E P R O O l l C E O  B Y  P E R M I S -  

S I O N  O F  M C G R A W  H I L L  B O O K  C O  , I N C .  

and if vectors are represented by 
1 X 3 (or 3 X I') matrices con- 
sisting of the components (x,.x,, 
x, J of the vectors. it is possible 
to rephrase formulas i 9 )  through 
( 1 2  ) in the Ia~iguage of matrices. 
Such rephrasing suggests a gen- 
eralization of the concept of a 
vector to spaces of dimensions 
higher than three. There is noth- 
ing mysterious about the notion 
of higher-dimensional spaces. I n  
ph1-hics there are quantities that 
require morc than three variables 

F I G .  4 i or co-ordinates') for their repre- 
sentation. For example. the state 

of gas generally depends on the pressure p ,  volume v, tenlperature 
T and time t. A quadruplet of numbers (p,zt,T,t') cannot be rep- 
resented by a point in the three-dimensional reference frame. 
But since geometric visualization plays no role in algebraic cal- 
culations. the figurative language of geometry can still be used 
by introducing a four-dimensional reference frarne determined 
by the set of base vectors a,.a,,a,.a, with components deter- 
mined by the rows of the matrix 

as in (13) .  A vector x is then represented in the form 

so that in a four-dimensional space, every vector is determined by 

These are obvious extensions of formulas 19) through (1 1 ) .  
The extension of these ideas to spaces of arbitrary finite dimen- 

sionality is obvious. Such spaces occur in the study of dyna~nical 
systems with ?z degrees of freedom such as appear in the study 
of vibration of a flexible string carrying n beads. The  needs of 
modern physics require the construction of vector theory in in- 
finitely many dimensional spaces which arise. among other places. 
in the study of systems with infinitely many degrees of freedom, 
such as a vibrating piano string. 

Calculus of Vectors.-X particle moving in three-dimensional 
space can be located a t  each instant of time t by a position vector 
r drawn from some fixed reference point 0. Since the position of 
the terminal point of r depends on time, r is a vector function of 
t .  Its components in the directions of Cartesian axes. introduced 
a t  0, are the coefficients of i, i and k in the representation 

If these components are differentiable functions, the derivative 
of r with respect to t is defined by the formula 

which represents the velocity v of the particle. The Cartesian 
components of v appear as coefficients of i, j and k in ( 141. If 
these conlponents are also differentiable, the acceleration a = 
dv!  dt is obtained by differentiating ( 14) : 

I t  is easy to verify that the rules for differentiating products 
of scalar functions remain valid lor derivatives of the dot and 
cross products of 1-ector functions. and suitable dt,finitions of 
integrals of vector functions allow the construction of the calc~ilti* 
of vectors. Such calculuh has become a basic analytic tool i r~  
physical sciences and technology. 

F ie ld  Theory.-Xpl)lic:~tio~~s of vector ca lc~~ l~ i . ;  to prolslems of 
continuum mechanics (fluid mechanics. elasticity, aerodynamics. 
heat conduction. electrodynamics, etc.) call for a consideration of 
scalar and 1-ector functions specified a t  each point of solme repii>n. 
.A region of space ~v i th  each point of ~vhich a sc:tlar functinn i- 
n.;socicrted is called a scalar field. ~~-11ile a region in which ?, :.;:::,I- 

function is determined is a vector field. Exain1)lr.s of scnlnr f icx idc  
are regions a t  each point of xhich the temperature or density ( 1 '  

:I body can tje determined. A region in the vicinity of n r.h;:r.gc+ 
1,ody in which the electric-intensity vector is determinetl i i  nn 
excimlple of a vector field. A scalar function I ! (  !I) tlrtr~rl~iincd 
a t  each point I' of a scalar field is called a scalar point-function, 
while a vector function v ( P )  specified in a vector field is a vector 
point-function. 

Grt~di('nt of t~ Scnlnr Fic1d.-If there is a scaln; point-function 
I / (  P I at a point 1'. and another scalar point-function i!(l'': a t  a 
ncarby point t", ~vhere  

then 

--f 
PP' = Ar 

represents the aL7erage space rate of change of ZL(P) in the direc- 
tion of Ar. The limit of this ratio as lhri -+ 0, when this limit 
exists. represents the space rate of change of 11(P) in the direc- 
tion of Ar. The vector in that direction for which the space rate 
of change of z ~ i P )  is a maximum is called the gradient of z~(Pj 
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and is denoted by grad ZL or V  u. I t  can be shown that in Car- 
tesian co-ordinates 

Thus with each point of a scalar field, where v u exists, there can 
be associated a vector field. If u ( P )  is the temperature, then V u  
gives the direction of the heat-flow vector in the field. 

Divergence of a Vector Field.-On the other hand. two impor- 
tant fields can be associated with each continuously differentiable 
vector point-function v ( P )  : one is a scalar field and the other a 
vector field. Let v ( P )  be defined in some region T about the 
point P  and let cr be the surface of T. The component of v ( P )  
(which for the sake of concreteness can be thought to represent 
velocity v of fluid particles moving in T )  in the direction of the 
exterior unit normal n to cr is V .  n. The amount of fluid issuing 
from a then is given by J v n da,  where the integration symbol 
represents the summation of v . n over the elements dcr of the sur- 
face cr. The flux of fluid per unit volume T is thus equal to 

and the limit of this ratio as T + 0, so that a shrinks toward P, 
is an important scalar called the divergence of v ( P ) .  Thus, the 
divergence of v ( P ) ,  written div v ( P ) ,  represents the rate of fluid 
flow from P. If div v ( P )  is positive at P, then P  is a source of 
fluid: if it is negative. then P  is a sink. If div v ( P )  = 0, then no 
fluid issues from P. 

In Cartesian co-ordinates div v ( P )  turns out to be given by 
the simple formula 

where 

Czlrl of a Vector Field.-Also associated with v ( P )  is an im- 
portant vector field in which the vector called curl of v ( P )  is de- 
fined by the formula 

curl v ( P )  = liln 
7-0 7 

This vector provides a measure of the angular velocity of the 
fluid at  any point P  in the field. In Cartesian co-ordinates curl v 
is given by the formula 

( d a 3  dl.) . (dvr d m )  ( a i l  a*) c u r l v = i  - - -  + J  ---  + k  - --  
ay a~ a~ ax a? ax 

When curl v = 0 at  every point of the region, the field is said to 
be irrotational, and when v ( P )  is such that div. v = 0, the field 
is solenoidal. The importance of these tyo  special fields stems 
from the fact that every continuously differentiable vector func- 
tion v ( P )  defined in a region T (subject to mild restrictions) can 
be expressed as a sum of two vector functions f ( P )  and g ( P )  
such that f ( P )  is solenoidal and g ( P j  is irrotational. The possi- 
bility of such decomposition greatly simplifies the study of many 
velocity and force fields occurring in physics. 

See VECTOR SPACES; see also references under "Vector Analysis" 
in the Index volume. 

BIBLIOGRAPHY.-J. W. Gibbs and E. B. Wilson, Vector Analysis 
(1901) ; C .  E. Weatherburn, Elementary Vector Analysis W i t h  Applica- 
tion to Geometry (1924), Adva,nced Vector Analysis W i t h  Application 
to Mathetlzatical Physics (1924) ; Louis Brand, Vector and Tensor Anal- 
ysis (1947) ; H. Lass, Vector and Tensor Analysis (1950) ; I. S. Sokolni- 
koff and R. M. Redheffer, Mathe~natics  o f  Physics and Modern Engi- 
neering (1958). (I. S S.) 

VECTOR SPACES. Consider the totalitv of all forces in a 

may be represented in a diagram by pointed arrows, which indi- 
cate simultaneouslp direction and magnitude. Furthermore, each 
force F can be multiplied by a 
real constant c so as to yield a 
new force cF that is c times as _/--/ _.-/- 
large as F ;  cF  points in the same 
direction as F if c is positive and 
in negative. the opposite For each direction force F if there c is F2 & t 3+ 

is an opposite force, - F ,  such 
that their sum F + ( - F )  does FIG. 1.-VECTOR A D D I T I O N  OF  

not mox7e the particle; that is, FORCES: FB = F i  + FZ 

their resultant is the zero force, 0. 
If the action of a planar force F is related to a Cartesian co- 

ordinate system located at  the particle, then the force F is uniquely 
determined by a pair of real numbers X I ,  x2 (fig. 2 ) .  Thus F 

is the sum of the directed com- 
ponent forces xl and x2 along the 
given axes of the Cartesian co- 
ordinate system. Note that xl 
and x2 are the (perpendicular) 
projections of F on the co- 

$% 
%\ w F I G ,  2 , -REPRESENTATION OF FORCE be ordinate co-ordinate identified axes. system with Thus. fixed, the keeping ordered F may the 

VECTOR I N  C ARTES IAN CO-ORDI-  pair of numbers ( X I ,  ~ 2 ) .  Then, 
NATES if another force G is represented 

by the pair ( y l .  y 2 ) ,  their sum 
F + G is represented by the pair ( x l  + y l ,  x2 + y,), while cF 
is represented by ( c x l ,  cx2) .  

These elementary properties of forces can be summarized as fol- 
lows: given any two forces F and G ,  there is a unique third 
force H, called their sum. The summation operation satisfies the 
following lams : 

1. ( F  + G )  + H = I? + ( G  + H) "associativity" 
z . F + G = G + F  "commutativity" 
3.  There is a iorce 0 such that "existence of an 

F + 0 = 0 + F = F for all F additive identity force" 
4. For each force F there is a iorce "existence of an 

- F  such that F + ( - F )  = 0 additive inverse" 

Furthermore, for each force F and for each real number c there 
is a unique force c F ,  such that 

5 .  c ( F l +  F2) = cFi + cFz "distributivity" 
6. ( a  i- b ) F  = aF i- bF 

where a, b denote real numbers. 
This summary would be an idle exercise if there were not 

other systems apart from the forces of mechanics t h a t  obey the 
same algebraic laws (1) to (8). Here are some examples: 

A. A11 12-tuples, i.e., ordered systems of real numbers 31, . . . , xi, 
. . . ,x, arranged as "rows": X = (XI, . . . ,xi, . . . ,x,,). Here X + Y, 
where Y = (yl, . . . ,y,, . . . ,y,) is another ordered system of real numbers 
yi, is defined to be (XI + y ~ ,  . . . ,x, + y;, . . . ,x, + y,). The scalar 
product c X ,  where c is a given real number, is defined as the 12-tuple 
( X I ,  . . . c . . . c ) .  The laws (1) to (8) are veriiied as consequences of 
appropriate properties of the component (real) numbers x, and y,. Kote 
that 12 = 2 is the case of the pairs of component forces in the earlier dis- 
cussion. If n = 3, then forces in three-dimensional space are described. 

B. A11 polynomials f ( t )  = xl + xpt + . . . + zILtn-l in an indeterminate 
(or variable) t which are of degree at most equal to n - 1, where n is a 
given positive integer. The sum and scalar product, f ( t )  + g ( t )  and 
cf(t), are defined in the customary fashion. m 

C. All sequences of real numbers xi, . . . , xi, . . . , for which xi 
n ' =  1 

is finite (convergent). 
D. All sequences of complex numbers XI, . . . ,x,, . . . , for which 

m 

1x,I2 is finite-a "Hilbert space." 
$ = 1  

plane acting on a particle. Such forces, e.g., F1 and F2 of fig. 1, 
combine to make a resultant force F~ according to the .bparal- E. -111 continuous functions f (x) on the real line segment - 1 < x 5 1 .  

lelogram of forces" law of mechanics. The resultant force F3 Note that  verification of the laws (1) to (8) for the examples 
may be termed the sum of F1 and F2.  The forces F1,  F2 and F3 (C) to (E) requires recourse to basic facts of analysis; for exam- 
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CO m m ments ci being arbitrarily selected in the field of scalars K, then 

ple, rvhy is 
(xi + yi) finite if both C xi and C yi are v is said to be spanned by F,, . . . ,Fk. If V can be spanned by i - 1  i = l  i = l  

finite? a finite number of its vectors, i t  is called finite-dimensional. I n  
&fany of the consequences \Thich folloTi, from laws (1) to (8), example (Ai) the vectors Ui ~ ~ h i c h  have all components equal to  

using in addition new definitions and concepts, do not depend on 0 except the ith, i = 1, . . . , l z ,  span the space; similarly in exam- 
the nature of the scalars as real numbers. To illustrate this, call ple (B) t, . . . jt"-' Van the but in example (C) no 
a mathematical system R = ( a ,  b, c, . , , , 0, 1 )  a field if i t  has all f in~ te  collection of vectors spans the whole space. Therefore (C) 
those properties of addition, subtraction, multiplication and an infinite-dimensional space. 
division of the real numbers, which do not involve the concept * f . . . f 6kFk  = 0 is called a linear-dependence 
of order or magnitude. Such systems can be easily constructed. relation of the vectors F1, . . . ,Fk. If C i  = . . . = Ck = 0 are the 
For example, take t\~,o symbols z and e and postulate for them only constants for n'hich the given vectors Fi, . . . ,Fk are 
+ = Z, + = + = e, + = and 8s = z, ez = ze linearly dependent, then these constants are called linearly 

= z, ee = e. N~~~ that acts like the real number L I ~ ~ ~ ~ ~  and independent. Thus, the vectors U1, . . . ,U, n~entioned earlier 
tha t  e acts liBe the real llurnber "one" as far  as the fundamental are linearly independent. In  the subspace S of example ( G )  the 
la\\-s of algebra for addition and multiplication are concerned. vectors G1 and Gz which are obtained by letting z~ = 0, v = 1 
Now replace the real numbers xi in example (A) by the symbols and U = 3 ,  v = 0, respectively, are lillearly independent. On 
e or z. I t  is easily verified that  the new system has all the proper- the other hand, for vectors F1, . . . ,Fk to be linearly dependent 
ties (1) to ( 8 ) .  similarly, in place of the real numbers xi the there must be a t  'least one set of scalars cl, . . . , ck all of which are 
elements of any field K (for example, all rational numbers) may k 

be used to obtain a system V,(K) which again satisfies (1) to (8) not 0, such that  ciFi = 0. Thus, in example (A) the 
if the sum and scalar product are defined as in (A). I n  a similar i = l  

vectors U1 = (1, 0, 0), US = (0, 1, 0)) U3 = (0, 0, 1) and F 4  
fashion the "columns" of elements .. . , xn taken from = (1, 0, 3) are linearly dependent, because ( - 1) .UI + 0 . u ~  + ( - 3).U3 + l . F 1  = (0, 0, 0) = 0. Note also that  in 

example (G) the vectors GI, Gz and G3 = ( - 1, 6, - 7) are 
a field I< form a system V,(R)' in which sum and scalar product linearly dependent; that  is, G3 lies in the suhspace S .  However, 
are defined by replacing the horizontalarrangements by a vertical the vectors GI, Gz and ( - -1, - 7, - 7) of the linear space of 
arrangement (F). (See FIELDS.) all triples are linearly independent. The latter is true because 

Basic Propert ies;  Subspaces.-The general definition of a there are no numbers a ,  b, c except 0 for which aG1 + bGz 
linear vector space is obtained by abstracting from the examples +c(l,  - 7, - 7) = (0, 0, 0); that  is, the system of linear equa- 
(A) to (E) the specific nature of the elements and scalars. Thus tions a + b + c = a - 2b - 7c = 2a - b - 7c = 0 has no 
a linear vector space (for short, vector space) V = ( F ,  G, K, . . . }  other solution except a = b = c = 0. 
over a field K = (c, . . . ]  is a system in which are given (i) a con- The elements F1, . . . ,F, of a linear space T' = T7/K are said 
cept of identity F = G subject to the l a m  of reflexivity (F = F), to form a basis of I.' if they span V and are also linearly inde- 
symmetry (F = G implies G = F) and transitivity (if F = G, pendent. Thus, in example ('1) the vectors U1 = (1, 0, 0), UZ 
G = K,  then F = K);  (ii) a concept of sum F + G; and (iii) = (0, 1, 0), U3 = (0, 0, 1) or FI  = (1, 1 ,  I ) ,  Fz = (3, - 1, 4), 
a concept of scalar product cF such that  the laws (1) to  (8) hold F3 = ( 5 ,  6, 9) form distinct bases for the space of triples of real 
as postulated axioms. The elements of V are called vectors and numbers. 
the elements of k' are called scalars ( S ~ ~ ~ E C T O R  ANALYSIS). Kote If a space is finite-dimensional and is spanned by k elements, 
tha t  scalars are always given when vector spaces are considered. then it  has a basis of a t  most k elements. Actually, all bases of 

If FI, . . . ,Fk are vectors and cl, . . . ,ck are scalars, then the sum, a linear space contain the same number of elements. This com- 
x nlon number is called the dimension TPZ = dim T7 of V, and V is 

which is defined inductively, c1F1 + . . . f ckFk = ciFi is called m-dimensional. (A) and (B) are examples of n-dimensional 
i = 1  space, and the subspace S in example (G) is tn-o-dimensional. 

called the linear combination of the k vectors F i  with the k  hi^ important fact of the uniquerless of the dimensiorl of a linear 
scalars ci. A subspace S of a vector space T7/Ii is a collection of space is a consequellce of the so-called steinitz exchange theorem. 
elements in V ~vhich contains all linear combinations of any  hi^ theorem states that,  given , linearly indepelldent vectors 
finite set of its elements. In  example (A), for ~z = 3 all triples L ~ ,  . . , , L ~  of a space t i and vectors . . , , F ~  spanrling V ,  
of real numbers XI = 14 + v, 2 2  = u - 2v, x3 = 224 - v,  here then certain r vectors F i  can be replaced by the vectors Li, 
u and a denote arbitrary real numbers, form a suhspace (example j = 1, . , , ,,, such that the resulting collection of vectors L~ 
[GI). Note that (21, 2 2 ,  m3) = Z L ( ~ ,  1, 2) f ~ ~ ( l i  - 2, - 1) = ltGl alld the remainiilg k - r vectors F i  still span the space V .  Tile + ~ G Z  for every vector of this subspace. Similarly, all triples of theorern has important consequences. If S is a proper subspace 
real numbers with the restriction x~ = 0 form a suhspace. I-lo\$- of Iz-dimensional space V ,  i ,e , ,  if 1' corltains vectors do 
evcr, the triples (XI, 1, m3), with arbitrary real numbers and not lie in S, then dim 3 < ~ z .  A basis of a S can alT77ays 
x3, do not form a subspace. be augmented by rt - dim S vectors of V so as to obtain a basis of 

~ e t  ~ 1 ,  . . . ,Si, . . . ,Sk denote subspaces of V = I.'I//K. Then the lyllole space V .  Starting \vitl1 a norlzero vector of I' rvhose 
K 

all linear combinations c,F, of vectors F, in the subspaces 
, = 1  

S ,  and coefficients 6% in the common field of scalars R determine 
a subspace S = U,S,, called the sum (union) of the given sub- 
spaces. The space S is the "smallest" subspace of V lirllich 
contains S1, . . . ,Sk; i.~., if So is another subspace containing 
these subspaces, then So contains S .  Furthermore, all vectors 
common to SI ,  . . . ,Sk form a subspace I = n ,S , ,  called the 
intersection (mean) of the given subspaces. The space I is the 
"largest" subspace which is contained in S1, . . . ,Sk; i.e., if 
So, is a subspace of these k spaces then So, is contained in I. 

If there are k vectors F1, . . . ,FI, in a linear space V such that 

multiples b c  all scalars f rom the field h form a one-dimensional 
space, the preceding statement implies that  IT has proper sub- 
spaces of dimensions 1,  2, . . . , 11 - 1. Furthermore, dim S + dim 
T = dim (S u T) + dim (.Y n T) for two subspaces S and T of 
V. This equation is of significance in the analytic treatment of 
projective geometry. 

If S n T = 0, i.e., if the subspaces have only the zero vector 
in common, the union S u T is called the direct sum of S and T, 
frequently denoted by S 4- T. Every vector F of S + T is the 
sum Fs + FT of uniquely determined vectors Fs and FT in S and 
T, respectively. The vector Fs is called the component of F in 
the subspace S, or the projection of F on S along T. If F1, . . . , 
F, constitute a basis of T' and S1, . . . ,S,, denote the one- 

1' is the totality of all linear 2 c i ~ t ,  the ele- dimensional subspaces spanned by them individually, then 
i= 1 V = Si $ . . . 4 Sk. Given a subspace S of V, there is always 
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a t  least one subspace T such that  V = S + T. The space T is 
not uniquely deteirnined by S; note, for example, that V2(K) 
= S T = S + TI,  here S, T and TI, respectively, consist 
of all the multiples of (1, O), (0, 1) and (1, 1). 

Homomorphism.-An important concept in the discussion of 
linear spaces is that  of homomorphism, or linear transformation, 
or linear mapping. There are given tn-o linear spaces V and W 
with the same field of scalars K .  X one-valued function 4 with 
argument in I' and value in TIT is called a homomorphism of V 
into IT' if (alF1 + azFz)4 = al(F14) + az(Fz4) for every pair of 
vectors F1, Fn in k' and arbitrary scalars al,  a2 in K .  For F in V 
the vector F$ of TV is called the value of 4 a t  F,  or the image 
(map) of F by 4. The defining equation above may be stated 
in words thus: the map of a linear combination alFl + a2Fz is 
the linear combination of the maps F1+ and Fq4 17-ith the same 
coefficients a1 and az. The collection of all maps F4 is a sub- 
space V4 of la'; V4 can be a proper subspace of Ti7. In  example 
(G) consider (u ,  v) to be a vector G in the tx-dimensional space 
I/' = Vz(K) and let G4 = (u + v, u - 2a, 22~ - a) in IV 
= V,(R) (example [HI). Then Tr4 is a proper subspace of R'. 
On the other hand, letting V = V2(R), IT' = V2(K) and setting 
(I) (XI, 22)4 = Fq5 = (21 + 3x2, 2x1 - xz), the irnage space J'd, 
coincides with IT'; or letting V = V3(K), W = J7,(K) and setting 
(J) (xi, 2 2 ,  x3)+ = F+ = (xl + x3, x1 - 2x2 + 4x4, there is ob- 
tained a homomorphism of V on 14'-the image space of 
equals TV. Kote that  a homomorphism 4 is conlpletely deter- 
mined if its effect on a set of basis vectors is known. 

To  each homomorphism 4 there is associated its "kerncl" lTT+, 
also called the inverse image 04-I of the zero vector in W .  I t  
is the set of all vectors F in V for which Fd, = 0 ;  .V+ is a subspace 
of V. If elements F and G in V have the same image in IV, 
then their difference F - G lies in Nm, and conversely. 111 
examples (H), ( I )  and (J) the kernels are, respectively, the zero- 
dimensional subspaces (0, 0)) (0, 0) and the subspace of all 
vectors a(1, - -;5, - I ) ,  where a denotes an arbitrary element of 
K ,  taken here as the field of all rational numbers, Note that the 
problem of determilling the kernel of a homomorphism is equiv- 
alent to that of solving a system of linear homogeneous equa- 
tions. For example, in (3) i t  is xi + x3 = xi - 2x2 + 4x3 = 0. 

Special homolnorphisms +,s are determined as follom-s: suppose 
that  S is a s u b s ~ a c e  of V. and let F denote a tvuical vector of , . 
V .  Then consiier the totality F = F+s of all sums F + G 
where, for fixed F, the vector G varies over all vectors of S .  
The set F is called the "coset of F modulo S," and an element 
H in F is called a representative of E .  Then Hc$~ = H = F, 
and two cosets, when considered as collections of elemei~ts in V ,  
are either coincident or they have no elenlent in common. Now 
denote by J7/S = y, " V modulo S," the collection of all distinct 
cosets F for vectors F in V. This collection can in turn be 
made into a vector space over K called the "factor" ("quotient" 
or "difference") space of TI modulo S.. X nen- sum F + H is 
defined as the coset ~vhich is determined by the sun1 FI + HI 
of any two representatives F1, HI of F, H, respectively: similarly, 
the scalar product a F  for a in the field of scal:trs I< is defined 
as the coset modulo S o f  the vector aF1,  here FI is a representa- 
tive of F. Then the mapping r$s \vliicll associates to each vector 
F of V its coset F = F$s in I.j'S is a hornomorphism of T' 
on WS. 

The isomorphisms, 17-hose kernels 5# consist of the zero vector, 
are special homomorphisms. For an isomorphism, distinct ele- 
ments have distinct images. For example, if (xl, xz)4 = (XI + 3x2, 2x1 - xz) for V = W = V2(K), where K is the field of 
all real numbers, then q5 is an isomorphism of I' onto itself. 
Note that the equations xl + 3x2 = 2x1 - 2 2  = 0 have the 
solution xl = x2 = 0 and no other; that is, the kernel N +  is 
given by (0, 0). 

The connection between homomorphisms and factor spaces is 
established by the important "isomorphism theorem," which 
states that,  given a homomorphism 4 of a vector space V/K 
into a vector space TT71/K IT-ith the kernel 1Y4 = S ,  there is a n  
isomorphism $ between V#I and V/S. The mapping $ may 
be constructed by picking in V any element G which maps on 

the given image vector F+ and then taking its coset G+,, set 
(F4)$ = G4,. 

This theorem has significant corollaries, such as  the follo\ving 
ones : 

a. There are bases FI ,  . . . ,F, and HI,  . . . ,H, in the vector 
spaces V/K and TJ7/IC of respective dimensions m and n such 
that  F1+ = HI, . . . ,F,+ = H,, F,+I+ = 0, . . . ,F,+ = 0 for a 
homomorphism 4 on V into TY. The integer r ,  whic1-r is a t  most 
equal to the smalier of the integers m and 72, is called the rank 
of 4 .  

b. dim I7 = dim V4 + dim N+.  
c. dim V+ I dill1 V. If dim 5'4 = dim V, then is a n  

isomorphism of V into W .  (All dimensions are assumed to be 
finite.) 

An interesting isomorphism of an n-dimensional space V/K 
with I',(K) is obtained as follows: Suppose tha t  F1, . . . ,F, is 
a basis of V/K, let F = x1F1 + . . . + x,F,, and set F 4  = (XI, 

. . . ,x,,). Then TI+ = VC,(K). This means that  all iz-dimensional 
spaces over K are isomorphic. S o t e ,  however, tha t  this does 
not mean that  the spaces coincide. For example, the two- 
dimensional space of all pairs (u, v) is isomorphic to the set of all 
triples (u + v, u - 221, 214 - 8) in V3 (see example [HI). Also, 
the subspace in V3 of all linear combillations of F1 = (1, 2, 3) 
and Fz = (0, 1 ,  6) has dimension 2, and in 1'3 i t  is isomorphic 
to  the subspace spanned by MI = (0, 6, 0) and Mz = (1, 1, 1) ;  
however, the two subspaces do not coincide. Given two linear 
spaces V and W of respective dimensions I n  and 12 over the same 
field of scalars K ,  all homomorphisms 4, #, . . . of I.' into W 
can be considered as vectors of a linear space Hom ( V ,  II') = H 
over K .  Properties and l a m  of H are set up  as follows: (iv) 
the mappings 4 and $ are called equal, 4 = $, provided F+ 
= F# for all'vectors F in IT; (v) the mapping of F on the vector 
F+ + F$ in iV, which turns out to be a homomorphisn~ of V 
into JV, is termed the sum c = q5 + $, and thus Fu = F+ + F# 
for all F in V; and (vi) if a is a scalar then the mapping of F on 
(aF)+, being a homolnorphis~n of into TT7, is called the scalar 
product ad,  F(a4) = a[F+]. I t  is easy to verify that  this new 
sum u and scalar product in H turn it into a linear space over K .  
I t  is found that  dim H = v z t z .  Thus, if V = V,(K)' and lV 
= V,(K)' (see example [F]) a system of linear equations (vii) 

aiix; = y i ,  i = 1, . . .', 12, with given constants a, in the 
j = 1  

field K ,  determines a homomorphism of the column vectors X 
= (xl,. . . ,x,)' into the space of column vectors Y' = (yl 
. . . ,y,)'. 
;\n Important special case arises if Ti' is assumed to be a one- 

dimensional space over K ;  i .c. ,  essentially the same as ,K .  Then  
Hom ( V ,  K )  is the set of all "linear functionals" of v / K ,  or the 
so-called dual space V*/K. The theorems 011 Hom (V,  TV) imply 
that  T'* is a linear space over F and dim T r *  = dim T 7  for finite- 
dimensional spaces; definitions (iv) to (vi) are carried over. 

Annihilators.- To each linear subspace S of T7 there is asso- 
ciated its annihilator an (S); tha t  is, the linear subspace of all 
lii~enr f u n c t i o n a l s ~  in 17* such that  FX = 0 for all vectors F of S .  
The dimension of an (S) equals n-dim S; it  is called the codimen- 
sion of S. The operations of union and intersection of linear 
subspaces S ,  T of and the rule of associating to them their 
respective annihilators are connected by the following laws: (viii) 
if S E T (i.e., if all elements of S lie in T) ,  then a n  (T)  C a n  
(S); (ix) an (S u T)  = an (S) n a n  (T) :  (x) a n  (S fl T) = a n  
(S) u an (T) .  Furthermore, an (an S) is essentially the same 
as  S, which means in effect that  the vectors F of S can be viewed 
as linear functionals K~ on the subspace { + I  = an (S) of V* for 
which +K, = 0. (To achieve the latter relation, let +K, = F+ 
and vary 4.) These results are the equivalent in algebra to the 
basic rules on duality in projective geometry. 

An important concept used for the proofs of these facts is t h a t  
of the dual basis ql, . . . ,4, in T7* belonging uniquely to a basis 
F1, . . . ,F, of 17. The functionals + j  and the vectors F ,  are paired 
by  the n2 conditions Fi+j = 0 for i Z j and Fi+i = 1, 1 5 i, 
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n 

j 5 n. If the general vectors F = x,F, and the general 
$ = I  

n 

functional 6 = y,+, with co-ordinates x, and y j  in the field 
3 = 1 

n 

of scalars K are given, then (xi) F+ = xhyh This means 
78-1 

t h a t  the "row" vector X = (xl, . . . ,xh, . . . ,xn) of V,(K) is 
multiplied by  the "column" vector Y' = ( y ~ ,  . . . ,yh,. . . ,yn)' 
of Vn(K)' (see example [F] according to the rules of matrix 
multiplication [see MATRIX] ) . 

There is a close connection between the theory of linear func- 
t i o n a l ~  and that  of linear equations. Take a system of m linear 
equations in n unknowns XI, . . . ,x,, e.g., (xii) ah1 xl + . . . + ah, 
x ,  + . . . + ah,x, = bh, with 1 I h I m and given numbers ah, 
and bh in the field K. If the row of elements (ahl, . . . ,ah,) is 
denoted by  Ah and the column of unknowns xl, . . . ,xn by X', 
then the equations (xii) take the form AhX' = bh, 1 5 h I m. 
Therefore, recalling (xi), the problem of solving (xii) is the same 
as t h a t  of finding all linear functionals X' with A h  X' = bh. 
Similarly, the annihilator an (A) of the subspace A of V,(K) 
which is spanned by the row vectors AI, . . . ,A, is precisely the 
collection of all column vectors X' of the solutions of the system 
(xii) after all b h  have been set equal to  0. From the general 
results on annihilators, this is a linear space over K .  Direct 
verification is easy; for, if Y' = (yl, . . . ,y,)' is another solution, 

n n n 
then ahi (xi + yi) = x ahixi + x ahiyi = 0 + 0 and 

i - 1  i = l  i = l  
n n 

ahi(cx,) = c x ahixi for the hth equation, thus X' + Y' 
i - 1  i = l  

and cX' are also solutions. 
Upon combining the properties of homomorphisms and 

annihilators, the useful result is found that  the dimension of the 
annihilator of A equals the dimension of the kernel of the map- 
ping given in (vii). The formula (xi) is "bilinear" in the two 
variables F and 4; (alF1 + = al(F14) + a@&) and 
F ( b h  + b242) = bl(F6) + ~ Z ( F $ ~ ) ,  where al, a2, bl, b2 are con- 
stants,  FI  and Fa are vectors, and +l and & are linear functionals. 

Euc l idean  Spaces.-A similar 
formula occurs in analytic geom- 
etry;  it  is obtained by  expressing 
the angle a between two nonzero 
vectors F = (xl, x ~ )  and G k, - + --- - -- ----- 
= (yl, y2) in terms of their co- x ?  rn I 
ordinates relative to a Cartesian 
co-ordinate system (fig. 3). The  YI X I  

law of cosines implies cos a! = 
F I G .  3 .- REPRESENTATION O F  AN- 

'Iy1 + X2Y2 where the 
GLE a BETWEEN TWO VECTORS 

square roots are positive real numbers. This formula is a special 
case of a n  important result valid in Euclidean linear spaces. 
Such a space E has the real numbers for scalars. Moreover, there 
is given a rule which associates to every pair of vectors F and G 
of E a real number (F, G) called their inner product such that 
(xiii) (alF1 + azF2, blGl + b2Gz) = al(F1, Gdbl + az(F2, Gl)b~ + al(F1, G2)b2 + az(F2, G2)bz ("bilinearity"); (xiv) (F, G) = (G, 
F) ("symmetry"); and (xv) (F, F) is always positive for a non- 
zero vector F, (0, 0) = 0 ("positiveness"). If; for example, the 
vectors F = (XI, . . . ,x,) and G = (yl,. . . ,yn) are given with 

n 

real components, and (F, G) is defined as z xiyi, then (F, G) 
i = l  

is a n  inner product defined on the linear space E n  of all n-tuples 
of real numbers. Properties (xiii) and (xiv) are implied by the 
algebra of real numbers, whereas property (xv) means that a 

n 

sum of squares z X$ of real numbers xi can be zero if and only 
i = l  

i f x l =  . . . =  x , = 0 .  
General Euclidean spaces are important in geometry and 

analysis. For example, all continuous real-valued functions (or 
to be more restrictive, all polynomials) f(x), g(x) on the closed 
segment from - 1 to + 1  form a Euclidean space of infinite 
dimension, if the inner product (f (x), g(x)) is defined as the definite 
integral f 2;  f ( ~ ) ~ ( x ) d x .  Note that  significant results of analysis 
are needed to verify the rules (xiii) to (xv). In  every Euclidean 
space the important Schwarz inequality (xvi) / (F,  G ) /  I IF/ /GI 
is valid, where IF/ denotes the positive square root of (F, F). This 
inequality expresses the simple geometric fact that  the law of 
cosines is true in analytic geometry. Furthermore, (xvii) IF + GI 
I IF1 + !GI. This inequality, the triangle inequality, describes 
in plane geometry the fundamental fact that  in a triangle the 
length of a side never can exceed the sum of the lengths of the 
other two sides. Suppose that  P and Q are the end points of the 
vectors F and G, and call ' F  - GI the distance d ( P ,  Q) between 
P and Q (fig. 4). The properties 
of a Euclidean space simply 
imply that  (xviii) d ( P ,  P )  = 0;  
(xix) d (P ,  Q) = d(Q, P ) ;  and 
(xx) d(Q, R) 5 d(P ,  Q) + d ( P ,  . , 
R) as a consequence of (xvii). 
The inner product (F, G) with 
its defining properties (xiii) to 
(xv) can be recaptured from IF1 

I ,  Y 

and by means of the FIG.  4.- TRIANGLE INEQUALITY (see 
(F, = $[IF f '1' - I F / '  - 1 G 1 2 ] 7  TEXT) 
if the "lenrrth" IF1 satisfies iF/ 
> O if F # 5, if IAFI = la1 IF1 fbr'any real number a and if (xvii) 
holds; the space is called a metric linear space over the real field. 

For a Euclidean space of dimension n, there is always a basis 
HI, . . . ,H, such that  lH,/ = 1, (H,, H,) = 0 for i Z j ,  1 5 i, 
j I n ("orthonormal basis"). If such a basis has been deter- 
mined by the so-called Gram-Schmidt orthogonalization process 
(which involves nothing else but solving linear equations), then 

n n 

(F, G) = 2 xiyi, where F = x %,Hi and G = x yiHi. 
i = 1 i = 1  i - 1  

L 

Furthermore, the Bessel inequality (F, H J 2  5 /F12, k 5 n, 
i =  1 

holds. Many of the properties of finite-dimensional Euclidean 
spaces can be suitably extended to spaces of infinitely many 
dimensions. 

U n i t a r y  Spaces.-Other linear spaces, this time over the field 
of all complex numbers, with a concept of length IF/ and inner 
product (F, G), are the unitary spaces. For these, there are 
usually the postulates (xxi) (alF1 + a2F2, G) = - al(F1, G) + a2 
(F2, G) ("linearity in the first argument"); (xxii) (F, G) = (G, F), 
the bar denoting the conjugate complex number; and (xxiii) 
(F, F) > 0, except for the zero vector. Many of the results found 
for Euclidean spaces carry over to these unitary spaces; however, 
formal generalizations are not always true. Noteworthy in- 
stances of unitary spaces (and metric spaces) over the complex 
numbers are complex Hilbert spaces and Banach spaces. They 
are of extreme importance in analysis (Fourier analysis, differen- 
tial equations, etc.) and in physics (quantum mechanics and 
relativity). See ANALYSIS, ABSTRACT; TOPOLOGY, GENERAL. 

BIBLIOGRAPHY.-A, Adrian Albert, Introduction to  Algebraic Theories 
(1953) ; Garrett Birkhoff and Saunders MacLane, A Survey o f  Modern 
Algebra (1959) ; Paul Richard Halmos, Finite-Dinzensional Vector 
Spaces, 2nd ed. (1958); R. M. Thrall and L. Tornheim, Vector Spaces 
and Matrices (1957). (0. F. G. S.) 

VEDANTA, one of the six schools of thought to which Indian 
philosophers adhered in the centuries following the Epic period. 
I ts  metaphysics attracted a number of western thinkers in the 
20th century. 

See IKDIAK PHILOSOPHY: The Six Systems. 
VEDDA, a primitive people of Ceylon, the original inhabit- 

ants prior to the Hindu invasion in the 6th century B.C. During 
the Dutch occupation (1644-1796) they were found as far north 



VEDDER-VEDIC RELIGION 
as Jaffna. but are now confined to the southeastern district. They 
h a w  adopted Sinhalese and no longer use their own language. 

PI, >s~cally, .: they are allied to the Dravidian jungle peoples of 
southern India and to early populations in Southeast Asia and In- 
donesia; the term "Veddoid" is often applied to this assumed early 
physical type. The Vedda average a little over 5 ft ,  in stature, 
are dark-skinned and dolichocephalic, and have long wavy hair. 

The aSori!$nal material culture and subsistence patterns were 
extremely simple. The Vedda lived in caves and rock shelters. 
~ r o r e  barkcloth clothing. hunted game ~ ~ i t h  bow and arrow and 
gathered wild plants and honey. Pottery vessels of a crude type 
were made, and a fire drill twirled by hand was used to make fire. 

The \cdda are divided into ~naternal exogamous clans which 
probably were formerly territorial units. Marriage is strictly 
monogamous; cross-cousin marriage is common and divorce rare. 
The dead are abandoned in rock shelters and the location tem- 
porarily deserted. 

\-edd:~ religion is essentially a cult of the dead. Ancestral 
spirit. enter the body of the shamans, or religious practitioners, 
and iu~iiinunicate with their descendants. Otherwise there seems 
to be ilo trace of supernatural beings or deities associated with 
natural ~tl-ienomena. The arrow occupies an important role in the 
cererno~rials, the ancestral spirits using it as a means of passing 
into the >liaman. hIost rituals are performed to achieve success 
in hunting or to divine the proper direction to hunt. Little trace 
of mythology has survived. 

The \-edda have been largely absorbed into the modern Sin- 
halese population at present. both physically and in terms of cul- 
ture and language. 

See C .  G. and R .  Z. Seligmann, The Veddas (1911). (F. R. E.) 
VEDDER, ELIHU (1 836-1 923'1. U:S. painter. whose work 

was typical or̂  its period in its academic and literary character but 
at its best also possessed a unique imaginative quality, was born in 
Sew York city. Feb. 26. 1836. He studied under the genre and 
historical painter Tompkins H. Matteson (1813-81). at Sherburne, 
S.Y.. later under Francois ~ d o u a r d  Picot, in Paris. and then. in 
18 57-61, in Florence. Italy. After 1867 he lived in Rome. making 
occasional visits to the U.S. He mas elected to full membership 
in the National Academy of Design. Sew Tork, in 1865. He de- 
voted himself to the painting of genre pictures. which, however. 
attracted only modest attention until the publication, in 1884, of 
his i1Iustrations to the Rubaiyat of Omar Khayyam; these immedi- 
ately gave him a distinguished place in the art world. Important 
decorative work came at  a later date. more particularly the paint- 
ing symbolizing the art of the city of Rome. in the \Talker art 
gallery of Bowdoin college at  Brunsv-ick. Me., and the five lunettes 
(1896: in the entrance hall) sylllbolical of government and the 
mosaic "?\linerva2 (1897) in the Library of Congress at Washing- 
ton. D.C. 

Vedder died in Rome on Jan. 29; 1923. 
Shortly before his death, his book, Doz~bt and Other Things, was 

published. 
VEDIC RELIGION, or the religion of the Veda, is the oldest 

stratum of religious activity known to have existed in India. I t  is 
the starting point of the religion variously called Brahmanism or 
Hinduism !q .v . j ,  the first of these terms denoting chiefly the 
older aspects and learned forms of this religion. the second em- 
bracing all its manifestations. Most of the beliefs, practices and 
speculations born in India are derived more or less directly from 
Vedism. 

The Vedic religion was brought to India by the Aryan invaders 
when they invaded the upper Indus basin sometime around 1500 
B.C. I ts  basic beliefs go back to the period when the Aryans lived 
in Iran. and Iranian religion before the reforms of Zoroaster so 
closely resembles that of Yedic India that Jve can. with some reser- 
vation. talk about an Indo-Iranian religion. There is, on the one 
hand. a common belief in certain funda~nental ideas-for example, 
that of a twofold divine hierarchy. the duivus (the Indo-Iranian 
form of devns~ and the asztins-and. on the other, the same cults 
of fire, animal sacrifice and the sacrifice of Soma (see Ritual, be- 
1 0 ~ ~ ) .  

I t  seems likely that in yet more ancient times there was an 

Indo-European religion. though the basic elements that would per- 
mit its reconstruction are lacking. I t  is also probable that from 
the time of Indo-European unity onward, there was a network of 
fairly complex beliefs, notably at  the mythological level, and that 
this mythology contained features that were at  one and the same 
time naturalistic, ritualistic and social. Certain modern writers 
believe that Indo-European religious activity had a framework of 
three different types of functions: the religious function proper, 
with magical and juridical aspects; a warlike function, or one con- 
cerning itself with the temporal power; and an "economic" func- 
tion. concerned with agriculture and, later, commerce and the ac- 
tivities of craftsmen. 

However, this t ~ r i n  Indo-Iranian and Indo-European heritage 
offers only an inadequate explanation of Vedic religion. Either 
through contact with indi~enous elements, or else as the result of 
internal evolution the ancient forms mere swamped by new ac- 
cretions. I t  is impossible to say when Vedism gave Tiray to Hin- 
duism, but there was less literary activity among the Yedic schools 
from the 5th century B.C. onward, and about this time texts of 
Hindu character began to appear. 

Vedic Texts.-The only extant Vedic material is the texts, 
great in length and very varied in content. They were written 
down over a period of about ten centuries, from approximately 
the 15th to the 5th century KC.. this being the period when \-edism 
was a living force. Out of the vast literary production of l ' ed i~m,  
only a part has surviiled, but this part is sufficient for understand- 
ing of the nature of the whole. 

Religious activity tended to be concentrated within certain 
groups. or schools, stemming from subdivisions that had early oc- 
curred in the four main branches of Vedic literature-branches 
themselves determined by the adhesion of devotees to one or an- 
other of the four Vedas. and by the fourfold function of the chief 
officiants of the cult. The rise and duration of the schools can- 
not be dated precisely; tradition furnishes the names of several 
hundred. but nothing is known of them beyond those few whose 
supposed texts survive, for example the Xitareya and Shankhayana 
schools of the Rigveda and the Apastamba and the Baudhayana of 
the Yajurveda. 

The most important texts are also the oldest. They are the four 
collections (Samhita') TI-hich. taking the word in its most restricted 
sense, we call the Veda or \-edas ti.e., "Book[s] of Knowledge"). 
I11 a broader sense the term Veda(s) also includes all or part of 
the later literature! insofar as this is based on one or another of 
the four Samhitas. 

The Rigveda. or "Veda of Verses." earliest of the Samhitas. is 
composed of about 1,000 hymns addressed to the deities. ar- 
ranged for the most part to serve the needs of the priestly families 
who mere the custodians of this sacred literature. Most of the 
hymns refer directly or indirectly to the Soma cult. but in general 
they have only a distant connection with the ritual. The Yajur- 
veda or "l7eda of Sacrificial Formulas" contains prose formulas 
applicable to the different rites i sce beloxi,), verses intended for a 
similar purpose and, finally, commentaries. or Brahmanas. The 
Samaveda or "Veda of Chants" ii  made up of a selection of verses 
(drawn almost wholly from the Rigveda), with musical notation, 
intended as an aid to the performance of sacred song. Finally. the 
Xtharvaveda is considered to be either of less worth than, or of 
similar content to, the three earlier collections. 

Next in probable chronological order come the Brahmanas, or 
commentaries. These are prose texts. compiled separately for the 
various Vedas and serving to interpret either their formulas or 
their ritual. The Aranyakas. or "lorest Texts." composed c. 600 
B.c.. were intended to be studied in the iorest. away from the com- 
munity, because of their esoteric or magical character. They con- 
tain mostly syn~bolic interpretations of ritual or of the i~za?zt~as 
(sacred formulas). Finally, and most important, are the Cpan- 
ishads (c. 600-300 B.c.) ,  which touch the very quick of specula-. 
tion. These texts are generally very short and summarize a specu- 
lative teaching, often through parables or passages of dialogue. 
The so-called "17edic" Cpanishads are 13 in number; the remainder 
(about 100) are probably post-Vedic, though many of them are 
influenced by the Vedas. 
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The Samhitas, Brahmanas, Aranyakas and Upanishads form 

what is known as the shrz~ti, the "heard" or divinely revealed sec- 
tion of the literature. The remaining Vedic documents belong to 
the sntriti, "traditional texts based on human memory," a term 
which also includes a whole assemblage of post-Vedic texts includ- 
ing the juridical svzritis and the Bhagavad Gita (q.v.). They are 
essentially collections in the form of sutras, or aphorisms, which 
give a detailed description of the ceremonies or else condense 
certain teachings complementary to religion. for instance juris- 
prudence, astronomy, phonetics and metrics. Others among these 
ancillary texts are written either in a running prose or in didactic 
verse. 

The Vedic corpus is written in an archaic Sanskrit whose mor- 
phological and syntactical singularities decrease with the age of 
the texts. The whole of this literature seems to have been pre- 
served orally (although there must early have been manuscripts 
to assist memory); even today several of these works, notably 
the three oldest Vedas, are recited throughout India with subtleties 
of intonation that must have been handed down from their earliest 
days. 

M y t h ~ l ~ g y . - A l t h o u ~ h  the earliest-known features of Vedic 
religion is its mythology, found in the Rigveda, this in no Flay 
means that there was a period when myths were recited to the 
exclusion of all other religious activity. The mythology in any 
case shows certain correlations with the ritual. Two of the great- 
est deities are at the same time material elements of the offering: 
on the one hand. Agni (q. .~. ;  fire) is equally the fire of the sun. 
lightning the fire that is hidden in wood and in plants. and that 
which men light for the purposes of worship: on the other hand, 
Soma (9.71.) is simply the deified aspect of the liquid poured in 
oblation. 

Important as Agni and Soma are, the highest rank is held by 
Indra (9.v.). a warlike god-one might say a typically Aryan god 
-who conquered innumerable human and demon enemies, van- 
quished the sun, killed the dragon Iiritra who held up the flow of 
the waters and delivered the cows Vritra held captive (which 
partly represent the Dawns). Although there is no systematic 
mythological explanation of the creation of the universe in the 
Vedas, Indra is sometimes designated creator of parts of i t ;  for 
instance, in the hymns to Indra he is addressed as the creator of 
light and of the oceans. Among his allies are the Maruts (q v.), 
young men who ride the clouds and who make rain; the Ashvins 
or Sasatyas. twin brothers famed for their powers of healing and 
analogous to the Dioscuri of Greek legend; and Vishnu. the giant 
who is said to cover the world in three strides and who later evolves 
into one of the three principal gods of Hinduism. 

Among the other great delties, the chief is Varuna, the god- 
"sovereign." to be distinguished from Indra. the god-"king'' and 
prototype of the ~varrior chief. Varuna is upholder of the cos~nic 
and moral laws; he is associated with Mitra. who represents the 
more juridical side of sovereignty, while Varuna represents the 
magical and speculative aspects. Both are members of the Adi- 
tyas. a group of gods who are supposed to have descended from 
Aditi. a somewhat shadowy mother-goddess. There are indications 
that Varuna was once the highest god but was deposed to the ad- 
vantage of Indra; this event seems to coincide with the victory 
of the devas, or gods, over the asuras, who may be equated roughly 
with the Titans. 

I n  the background is the Father of the Heavens, Dyaus or Dyauh 
Pitar, the equivalent (as his name alone shows) of the Roman 
Jupiter but generally coupled with the Earth goddess and form- 
ing with her a pair in which the feminine side dominates. The 
female deities are numerous but not clearly differentiated; the 
most distinctive is Ushas, or Dawn. Rudra stands somewhat 
apart:  he is an ambivalent god, in part beneficent, in part a source 
of fear, and as such is a forerunner of the post-Vedic deity Shiva. 

The cosmos is filled with living beings; apart from the individual 
gods there are the demigods or spirits of uncertain status (such 
as the Gandharvas and their female companions, the Apsarases), 
and there are the divine groups, the most extensive of which is the 
one that goes under the name of the Vishve Devas. "All-gods." 
There exist also demons or groups of demons (most numerous in 

the Atharvaveda), whose leader is Vritra, the warrior demon. But 
there is no dominant figure: Vedic India elaborated no principle 
of evil comparable to the principle of good embodied by the gods 
(who are often called vasu, an Indo-Iranian term meaning "good"). 
Evil is within, and numerous divine and normally favourable en- 
tities have another side which inspires fear and brings misfortune. 

Finally, few roles are strictly defined. The qualities and ex- 
ploits attributed to one god pass very easily to another, showing 
that in the midst of so many and varied images there was a tend- 
ency to blend the different elements. This indicates a move in 
the direction of monotheism and prepares the way for that weaken- 
ing of mythology that takes place in the Vedic texts written after 
the Samhitas; Prajapati, the lord of living creatures, takes on the 
rank of supreme god, and, still later, the concept brahnzan replaces 
any specific personification. 

Cosmology a n d  Cosmogony.-Just as there is no stable prin- 
ciple of evil, there is no precise picture of an infernal region. 
Paradise. or the world of "the pious act," is scarcely more clearly 
described: it is situated in the third heaven and represented as a 
place of material felicity. Vedic man asks. in general, for nothing 
more than the life of the moment-riches. good fortune, male, 
progeny-and has no clear vision of a rebirth. Yama, who was 
the first of human beings and so the first of the dead, became king 
of the dead, sovereign sometimes of a subterranean world. some- 
times of paradise. As for the creation of the world. it is at times 
conceived in nonfigurative terms; starting from abstract ideas, but 
the dominant image is that of a cosmic giant who initiates a pri- 
mordial sacrifice in which he himself is the willing victim and from 
whose limbs are born the structural elements of the universe (see 
also H I N D ~ I ~ L I  : Cosr?zology). 

Metaphysical Speculation.-Vedic thought became increas- 
ingly refined and subtle, but its foundations are all to be found in 
the Rigveda. All speculation was directed toward the search for 
harmony, equivalences and correspondences between macrocosm 
and microcosm: and its ultimate goal was a reduction to unity by 
way of successive equations. There was already a hint of this 
tendency in the mythico-religious complex of the earliest ages and 
in the setting in an order of human, atmospheric and celestial 
phenomena, designated by the old term vita (now sometimes trans- 
lated by "truth"). Elements of natural philosophy. culled from a 
theory of fire, a theory of breath and a theory of the cycle of the 
~ a t e r s ,  provided a concrete illustration of the Upanishadic gnosis, 
in which all images came together and where ancient myth was 
reduced to parable. 

The crucial idea was that of brahman; this word, which is 
neuter in gender and originally denoted the sacred formula (or, 
to be more exact, the particular energy expended either in repeat- 
ing the formula or in maintaining silence) tends to become a 
guiding principle, a sort of universal soul, in which is merged the 
individual soul: Atman. This is the central thesis of the Upani- 
shads. but was already partially developed in the Brahmanas and 
even in the Atharvaveda. 

Ritual.-There were three phases in the development of Vedic 
ritual. In the Rigveda the ritual seems to have been relatively 
simple; the hymns served as introductions to the most solemn 
ceremonies, which were also accompanied by chants and various 
activities, such as horse races, real or imagined raids and perhaps 
verse competitions. In  the last stage, that of the Aranyakas and 
Upanishads. the ritual is smothered either by mental or symPolic 
forms or by pure speculation. Between the two is the whole range 
of the Vedic liturgy, which culminated in sacrifice. Homage to the 
divinity consists essentially of offerings to Fire, the aim being to 
enter into communication with the divine world and by so doing 
to obtain certain benefits, general or particular, collective or per- 
sonal. There are fixed ceremonies, corresponding to' precise dates 
in the lunar calendar, and others, votive in intention, which accom- 
pany some particular occasion, sometimes of a national, sometimes 
of an individual character. 

The shortest solemn rite is the Agnihotra or Oblation to Fire, 
which is simply an offering of milk, morning and evening, and 
calls for only one ofhciant. More complex is the Sacrifice of the 
Full and New Moons, which serves as the norm for a series of 
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other liturgies and consists of offerings of plants. Animal sacrifice 
-the killing of a ram-existed either independently or as an in- 
tegral part of the Sacrifice of Soma. a plant whose juice acts as a 
stimulant. In  the basic form of this ritual the lay sacrificer is 
first consecrated and then the juice is three times pressed from the 
plant, part being offered to the fire and part consumed by the 
priests. Each of the three occasions is preceded and followed by 
recitations and chants. The longest rituals are the "sessions." for 
example the "~vay of the cows" (gavavz aya?za), the crucial point 
of which is a festival of the winter solstice known as the "great 
observance." The rajaszrya, or sprinkling of the (ne\vly elected) 
king, the T'a~apeya ,  or "drink of victory" destined for the victori- 
ous prince, the ashaavzedlta, or horse sacrifice, are elaborate vari- 
ants of the Soma sacrifice. 

The patron who ordered the sacrifice took part in it with his 
spouse; he pronounced certain formulas and distributed the fees 
due to the professional priests. who numbered from 4 to 16 or 17 
and mere theoretically under the orders of the brahman, who 
supervised in silence. The lzotar poured the oblation and recited 
stanzas drawn from the Rigveda: the zrdgatar, or cantor. chanted 
the stanzas taken from the Samaveda; the adlzvaryz~ performed 
numerous ritual gestures and recited the formulas emanating from 
the Yajurveda. There were no temples or images; the ceremony 
took place in an open space, consecrated afresh for every im- 
portant ceremony, whose altar ( z e d i )  was a quadrangle marked 
out by hollowing or slightly raising the ground. No prayer existed 
independent of the formulas used for sacrifice. At first the sacred 
formulas must have consisted principally of invitations to the gods 
to come to the earth and participate in human worship; later they 
became learned elaborations of this elementary pattern. 

P r i v a t e  Rites.-All the rituals mentioned above were public, 
necessitating the participation of priests, and these are the true 
Vedic rituals. Mention must also be made. however, of the pri- 
vate or domestic rites, even though it is not clear whether they are 
really Hindu (or the precursors of Hindu) rites that have incor- 
porated certain genuine Vedic patterns. They are carried out by 
the head of the household at the family hearth, and are brief 
ceremonies in which milk, butter or grain are offered either to the 
fire or to the winds. Some occur daily or monthly. others accom- 
pany a particular event and have votive or expiatory significance. 
The sanzskaras (sacraments) are consecration rites of various 
kinds marking the life of the Indian (of the first three castes) from 
the period as an unborn child up to time of death and nhat lies 
beyond it. The most elaborate ceremonies are those relating to 
marriage and death. Marriage rites. which include oblations to 
the gods, recited formularies and symbolic acts, are followed by a 
three-day period of abstinence from sexual intercourse. 

The normal way of disposing of the dead is cremation. There 
too the rites include symbolic acts, particularly the custom, al- 
ready attested in the Rigveda, of inviting the widow to lie down 
for a moment beside the dead body of her husband, then to get 
up and join her brother-in-law as a substitute for the dead man. 
Cremation is followed by purificatory rites; later a mound is set 
up. and comn~emorati\~e rites (shuaddlzas) are performed on a 
fixed date. These rites have some social importance. for they 
confirm the authenticity and the limits of the family line and 
determine ~ i h o  is later to have the right of inheritance. On the 
rrliqious plane they help to transform the dead man into a p i t y ,  
that is, a powerful and friendly ancestor. 

The most important sacrament socially is zrpanayana or initia- 
tion, which confirms the admission of the child into the brahmani- 
cal community. The master of ceremonies gives a staff to the 
candidate. girds him and grasps him by the hand: after a short 
interchange of request and acceptance the child receives instruc- 
tions and is commended to the gods. Thus he becomes "twice 
born " He is then eligible to consume the remains of the offerings 
and takes his place in the male brahmanical line. 

Finally. there are the magical and ascetic practices. Illagic 
was highly developed and even found a place in religious observ- 
ances and the ancient hymnary. The magician made use of an 
extensive range of symbols, he uas  famillar with the mysteries 
of divination, and in the role of chaplain he put himself at the 

service of the king. I t  also seems that there already existed cer- 
tain ascetic practices of the type which in later times --as especially 
associated with the Yoga of Patanjali. 

Conclusion.-The literature gives a relatively full account of 
certain aspects of religious life but leaves others unexplained. 
Very little is known about Vedic man:  he is seen beseeching the 
gods with his petitions-what one is tempted to call faith is lzraddha) 
is plainly rather the confidence that is felt in the efficacy of the 
ritual-and troubled by the fear of sinning. However. it is not 
known how this religion fitted into a precise political system nor 
how it manifested itself at the social level. 

I n  spite of the fact that the religion seems to have had a very 
fixed and decisive nature, various aspects nevertheless managed 
to survive in later periods down to the present time. Hindu 
mythology inherits much from the mythology of the Rigveda; the 
ancient speculation gave birth to a number of systems of thought 
in classical India ( s e e  IXDIAX PHILOSOPHYJ. AS for the ritual, if 
most of the spectacular ceremonies have been practised only on 
rare occasions. and perhaps inspired by antiquarian sentiment 
rather than religious feeling; the private rites on the other hand 
continued in use alongside the later developments of Hindu- 
ism in the Puranas and Tantras, and many of them have remained 
alive. 
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VEERY (Hy loc ich la  f z ~ s c e s c e n s ) ,  also called Wilson's thrush, 
a S o r t h  American songbird of 
the thrush (q .v . )  fami& (Tur- 
didae). I t  breeds from Yew- 
foundland to New Jersey (in the 
mountains as far south as Geor- 
gia) and ranges west to central 
Oregon and northern K e ~ v  Mex- 
ico, migrating to South America 
in the TI-inter. About i in. long, 
the veery is an even tanny brown 
above and white below, the throat 
and upper breast being buff- 
marked with a few indistinct 
brownish spots. The young have 
upper parts spotted tawny olive. 
The veery is often seen in young 
hardwood thickets of willow or ;:;yBON~SOC:;;yi~~~HANK FR O M  N ~ ~ ~ o ~ ~ L  

alder where it feeds on insects, VEERY OR 
,LSO N , S  THRUSH ( H Y -  

berries and seeds. Its character- Loc,c,L, ,,,c,s,,,s, 
istic song is a vibrant series of - 
do~vnlvard-slurred notes having a ventriloquistic, faraway quality. 

S e e  also SOXGBIRD. (R.  S. PR.) 
VEGA, GARCILASO DE LA (1503-1536), Spanish sol- 

dier and poet. was born at Toledo. At the age of 17 he was 
attached to the bodyguard of Charles \', fought against the insur- 
gent co?tunu?zeros and after~vard gained great distinction by his 
bravery at the battle of Pavia (1525). In  1526 he married a lady- 
in-waiting to Queen Eleanor. He  took part in the repulse of the 
Turks from Vienna in 1529, Tvas present a t  the coronation of the 
emperor a t  Bologna in 1530 and was charged with a secret mis- 
sion to Paris in the autumn of the same year. In  1531 he ac- 
companled the duke of Alva to Vienna,  here, for conniving a t  
the clandestine marriage of his nephew to a maid-of-honour, he 
nas  imprisoned on an island in the Danube. During this captivity 
he composed the fine cancion. "Con un manso ruido de agua cor- 
riente y clara." Released and restored to favour in June 1532, 
he nen t  to Saples on the stafi of Don Pedro de Toledo, the nenly 
appo~nted viceroy, by nhom he lvas twice sent on public business 
of importance to Barcelona, in 1533 and 1534. After having 
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accompanied the emperor on the expedition to Tunis (1535), he glory. A veritable dictator in the Spanish world of letters, he 
took part with him In the invasion of Provence and was mortally wielded over all the authors of his nation a power similar to that 
wounded while storming a fort a t  Muy, near Frkjus. His poems, which was afterwards exercised in France by Voltaire. At this 
which are among the finest in their language, include three pas- distance of time Lope is to us simply a great dramatic poet, the 
torals, which rank among the finest in the Span~sh language, 37 founder of the Spanish theatre; but to his contemporaries he 
sonnets, five canciones, two elegies, and a blank verse epistle, all was much more. His epics, his pastorals, his odes, his sonnets, 
influenced by Italian models. An English translation was pub- now forgotten, all placed him in the front rank of authorship. 
lished by J. H.  Wiffen in 1823. Garcilaso's delicate charm has Such was his prestige that he dealt with his noble patrons almost 
surv~ved all changes of taste, and by universal consent he ranks on a footing of equality. The duke of Sessa in particular, his 
among the most accomplished and artistic of Spanish poets. Maecenas from 1605 onwards, was also his personal friend, and 

See H. Keniston, Garcilaso de la Vega (1922-25). the tone of Lope's letters to him is one of frank familiarity, modi- 
VEGA, GARCILASO DE LA, called "Inca" 1 5 0 -  fied only by some forms of deference. Lope's fame, too, had trav- 

IGIG), historian of I'eru, n-as born at Cuzco. His father. Se11cls- elled abroad; foreigners of distinction passing through Madrid 
tiano Garciiaso (d. I 5 j g  j , was a cadet of the illustrious family of made a point of visiting him ; papal legates brought him the corn- 
La Vega, who had gone to Peru in the suite of Pedro de Alvarado, pliments of their master; in 1627 Urban VIII., a Barberini, sent 
and his mother was of the Peruvian blood-royal, a circumstance him the diploma of doctor of theology in the Collegium Sapientiae 
of which he was very proud as giving him a right to the title and the cross of the order of St. John of Jerusalem (whence the 
which he claimed by invariably subscribing himself "Inca." About poet's titles of "Doctor" and "Frey"). His last days were full of 
I j60 he removed to Spain, but failed to  win the preferment for sadness; the death of his son Lope, the elopement of his daughter, 
which he hoped. After long service in the army, he turned to Antonia Clara, wounded him to the soul. Montalban tells us that 
literature, solacing himself in his rather meagre circumstances by every Friday the Poet scourged himself, so severely that the walls 
depicting the riches of the new world. H e  died in Spain in 1616. of his room were sprinkled w ~ t h  his blood. His death, on Aug. 
H e  published in 1590 a translation of Dialoghi di Amore of LCon 27, 16351 was followed by national mourning. 
Hebro, but his fame depends upon La Florida del Ynca (1605) For a rapid Sun'eY of the works of Lope, it is convenient to  
and his history of Peru (Pt .  I ,  Com~nentarios Reales que tratan del begin with those which the Spaniards include under the name of 
origen de 10s Ylzcas, Lisbon, 1608 or 1609; Pt.  2, Cordova, 1617). Obras Sueltas, the title of the large collection of the ~ o e t ' s  non- 
This latter work has been translated into English, French, German dramatic works (1776-79). We shall enumerate the most impor- 
and ltalian and has been utilized by Robertson, Prescott, Mar- tant of these, as far  as possible in the order of publication. The 
monte1 and Sheridan. The former work, a history of the De soto Arcadia ( I  j98), a pastoral romance, inspired by Sannazaro, is 
expedition, was long regarded primarily as fiction. In  spite of its one of the poet's most wearisome productions. La Drago?ztea 
exaggerations as to the numbers and lvealth of the Indians, recent 11593)~ is a fantastic history in verse of Sir Francis  rake's last 
investigations have shown it to possess more ethnological value expedition and death. Isidro (1599), a narrative of the life of 
than had been hitherto supposed. Garcilaso de la Vega wrote be- Isidore, patron of Madrid, is called a Castilian poem On account 
fore history was regarded as a science; by temperament and cir- of the rhythm in which it is composed-quintillas of octosyllabic 
cumstances he was inclined to the romantic; nevertheless his verse. The Hermosura de Ange'lica (1602), in three books, is a 
work possesses permanent intrinsic interest and he will be remen- sort of continuation of the Orlando Furioso, in octaves after the 
bered as the first South American ln Spanish literature. fashion of the original poem. Finally, the Rimas are a miscellany 

See monograph by J.  Fitzmaurice-Kelly (1921) in Hispanic series, of short pieces. I n  1604 was published the Peregrilzo en su patria, 
and Lima edition of the Pcruvian history (1918-21) prepared by a romance similar in  kind to the Aethiopica of Heliodorus. Hav- 
H. H. Urteaga with introduction by Don JosC de la Riva Agiiero. ing imitated Ariosto, he proceeded to imitate Tasso; but his 

VEGA, the bright star in the constellation Lyra ((1.u.1. hence Jerusalem conquistada (1609) has preserved nothing of the art 
its Bayer equivalent, a Lyrae; it is one of the brightest stars in shown in its model and is an insipid performance. Next follows 
the sky. I t  is also one of the sun's nearer neighhours in space, the Pastores de Belen (1612) a pious pastoral, dedicated to his 
being located at  a distance of about 26 light years. son Carlos, which forms a pendant to  his secular Arcadia; and 

VEGA CARPIO, LOPE FELIX DE (1562-1635), Span- incidental pieces published in connection with the solemnities of 
ish dramatist and poet, was born in Madrid. His father and the beatification and canonization of St. Isidore in  1620 and 1622. 
mother, Felices de Vega and Francisca Hernandez Flores, origi- I t  is enough to mentlon La Filomena (1621), L a  Circe (1624) 
nally came from the valley of Carr~edo in hsturias. Lope began and other poems published about the same date, as also the four 
his studies a t  the Theatine college In Madrid, and afterwards prose novels, Las Fortunas de Diana, El  Desdichado por la Honra, 
entered the service of Don Jer6nimo Manrique, bishop of Avila, La Mds Prn~dente Venganza and Guzmdn el Bravo. The great 
who sent him to the University of Alcali de Henares, perhaps success of the Novelas exevzplares (1613) of Cervantes had stimu- 
from 1577-81. H e  took part In the expedition to  the Azores in lated Lope, but his novels have none of the grace, naturalness, or 
I j82, and from 1583-87 was secretary to the marquCs de las interest which characterize those of his rival. The last important 
Navas. I n  Feb. 1588 he was banished for  circulating criminal work which has to be mentioned before we leave the narrative 
libels against his mistress. Elena Osorio, whom he has celebrated poetry of Lope is the Laurel de Apolo (1630). This piece describes 
under the name of Fills. He defied the law by returning to Madrid the coronation of the poets of Spain on Helicon by Apollo, and 
soon afterwards and eloping with Isabel de Urbina, sister of Philip it is more meritorious as a bibliographical manual of Spanish 
11,'s herald; he married her by proxy on May 10, I 588, and poetry at that time than as genuine poetry. One other obra suelta, 
joined the Invincible Armada, losing his brother in one of the closely akin to Lope's dramatic works, though not, properly speak- 
encounters in the Channel. He settled for a short while at  Valen- ing, a drama, is La Dorotea (1632). Lope describes it  as an 
cia, where he made acquaintance with a circle of young poets "action in prose," but it  is rather a "romance in dialogue"; for, 
who were afterwards to be his ardent supporters in founding the although divided into acts, the narrative is dramatic in form only. 
new comedy. He joined the household of the duke of Alva, with Of all Lope's productions Dorotea shows most observation and 
whom he remained till I j95. Soon afterwards he lost his wife. He study; the style also is unusually simple and easy. Of all this 
was prosecuted for criminal conversation in 1596, became secre- mass of obras sz~elfas, filling more than 20 volumes, very little 
tary to the marquis de Mrrlpica (afterwards count of Lemos), and (leaving Dorotc,a out of account) holds its own in the judgment 
in I 598 married a second wife, Juana de Guardo, by whom he had of posterity. The lyrical element alone retains some vitality. 
two children (Carlos, who died in 1612, and Feliciana Felix); but From the Rimus and other collections of detached pieces one 
she died, shortly after giving birth to  the latter, in 1613. Lope could compile a pleasing anthology of sonnets, epistles, elegies 
then sought a refuge in the church. After having been affiliated to and romances, to which it  would be proper to add the Gatomaquia, 
a tertlary order, he took priest's orders. a burlesque poem published along with other metrical pieces in 

At this juncture, about 1614, he was in the very zenith of his 1634 by Lope under the pseudonym of Tomi. de Burguillos. 
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I t  is, however, t o  his dramatic writings that Lope owes his 

eminent place in literary history. I t  is very curious to  notice how 
he himself always treats the  a r t  of comedy-writing as one of the  
hurnblest of trades ( d e  pane lucrarzdo), and protests against the 
supposition that in writing fo r  the stage his aim is glory and not 
money. The reason is not f a r  t o  seek. The Spanish drama, which, 
if not literally the creation of Lope, a t  least owes to him its defini- 
tive form-the three-act comedy-was totally regardless of the 
precepts of the schooi, the pseudo-Aristotelianism of the doctors 
of the period. Lope accordingly, who stood in awe of the criticism 
of the cielztificos, felt bound to  prove that, from the point of 
view of literary ar t ,  he attached no value to the "rustic fruits 
of his humble vcga." I n  his Arte iVz~evo de Izacer co~~zcdias  ell este 
tienzpo (1609), Lope begins b y  showing that he knows as well as 
any one the established rules of poetry, and then excuses himself 
for his inability to  follow them on the ground that the "vulgar" 
Spaniard cares nothing about them. "Let us then speak t o  him in  
the language of fools, since i t  is  he who pays us." Another reason 
which made i t  necessary for him t o  speak deprecatingly of his 
dramatic works is the circumstance that the vast majority of 
them were written in haste and to  order. The poet does not 
hestitate to  confess that  "more than a hundred of m y  comedies 
have taken only 2 4  hours to  pass from my brain to  the boards 
of the theatre." Severtheless, Lope did write dramas in which the 
plan is more fully matured and the execution more carefully 
carried ou t ;  still, hurried composition and reckless production are 
after a11 among the distinctive marks of his theatrical works. 
Toxards  the close of his career Lope somewhat modified the  
severe and disdainful judgments he had formerly passed upon his 
dramatic performances; he seems to  have had a presentiment that  
posterity, in spite of the grave defects of his work in that depart- 
ment,  would nevertheless place i t  much higher than La Dragontea 
and Jerzlsalent co~ tq~ i i s f ndn ,  and other works of which he himself 
thought so much. W e  may  certainly credit Lope with creative 
power, with the instinct which enabled him to  reproduce the  
facts of history or  those supplied by  the imagination in a multi- 
tude of dramatic situations with an  astonishing cleverness and 
flexibility of expression; but  unfortunately, instead of concen- 
trating his talent upon the production of a limited nurnber of 
works which he might have brought to perfection, he dissipated i t ,  
so to  say, and scattered i t  t o  the winds. 

The  classification of the enormous mass of Lope's plays (about 
470 comedias and 50 autos are known to us) is a task of great 
difficulty, inasmuch as the terms usually employed, such as 
comedy, tragedy, and the like, do not apply here. There is not 
explicitness enough in.the division current in Spain, which recog- 
nizes three categories:- (I) co~nedias  de cape y espada, the sub- 
jects of which are drawn from everyday life and in which the  
persons appear as simple caballeros; ( 2 )  col)tedias de m ido  or  
d e  teatro, in which kings and princes are the leading characters 
and the action is accompanied with a greater display of dramatic 
machinery; (3) comedias dioinas or de sarztos. Some other ar- 
rangement must be attempted. I n  the first place, Lope's work 
belongs essentially to the drama of intrigue; be the subject what 
it may, it is allrays the plot that determines everything else. Lope 
in the whole range of his dramatic works has no piece comparable 
to La I~'erdtici S ~ s p ~ c l ~ o s c i  of Kuiz de Xlarcon, the most finished 
example in Spanish literature of the comedy of character: and 
the comedy of manners is represented only by El Glilcitz C'tz.sti.iicI~o, 
El .-l?zz~~r>io dc Fvliisiz and one or two others. I t  is from history. 
and particularly Spanish history. that Lope has 1)orron.ed more 
than from any other source. IEut it is to the class of ciipt~ y csplidn 
-also called ~ ~ o s t ~ i c ~ s c o ,  liecause the subjects are a l~nost  alxvays 
love intrigues complicated with aifairs of honour-that Lol~e 's  
most celebrated plays belong. In  these he has most fully dis- 
played his polvers of imagination (the subject> 11ei11g all in\-ented! 
and his skill in elaborating a plot. .imong the plays of this class 
lvhich are those best kno\\-n in Europe, and most frequently imi- 
tated and translated. may be specially mentioned Los R~ililillt'tcs 
dr .llczdriti, Ltr Ijobtr plircr 1o.z 0ti.o.s y Uiscrctt! pe1i.n si, El Pei.i.0 d1.l 
f loi . tc~ltz~~o, L-ti I'irlcicl dc I'c!lencin and El .lic!c'stro de Dtrlzzcir. In  
some of them Lope has sought to set forth some moral maxim. 

and illustrate its abuse by a living example. as in Ltzs Florcs de 
D o  J Such pieces are,  howel~er. rare in Lope's repertory; in 
common with all other xvriters of his order in Spain. ~ v i t h  the 
occasional exception of Ruiz de Alarcon, his sole aim is to amuse 
and stir his pul~lic:  not t r o u b l i ~ ~ g  himself about its instruction. 
The strong point of such writers is and always will be their 
management of the plot. 

T o  sum up. Lope found a poorly organized drama, plays being 
composed sometimes in four acts. somctirnes in three: and. though 
they \\.ere w i t t e n  in verse. the structure of the versification \~ ,zs  
leit  far too much to the csy~rice of the individual writer. The  
style of drama then in vogue he :tdopted. because the Spanish 
pulilic liked it. The narrow framenork it afft'ortled he enlnrged to 
an extraordinary degree. introducing everything that  coultl pos- 
sibly furnish material for dramatic situations-the Xit~le.  ancient 
mythology. the lives of the saints. ancient history. Spanish history, 
the legends of the middle ages. the Ivritings of the Italian novel- 
ists, current events. Spanish life in the 17th century. Before him 
manners and the conditions of persons and characters had been 
barely sketchcti; \\-ith fuller ol~servation and more careful descrip- 
tion he created real types. and gave to each social order the lan- 
gu;igc a n d  drapery appropriate to it. The old comedy was 
a ivk \~a rd  and poor in its versification; he introduced order into the 
use of all the forms of national poetry. from the old romclnce 
couplets to the rarest lyrical combinations borrowed from 1t:rly. 
Hence he \\.as justified in saying that those who should come 
after him had only to go on along the path \vhich he had traced. 

H i ~ ~ ~ r o c ~ . \ ~ ~ ~ r v . - - O b i ' ( ~ r ,  e d .  by I<. .\cademin Kip. (18qo-191,j) ; 
Ohi.ac, ctl. by E .  Cotarelo )- blori ( I C ) I ~ - ~ O ) .  .SCP H. .\. licnncrt, T h e  
Lifc o,f Lopr dtz Vcga  ( l i ~ o l )  ; revised Sp;~nish, e d .  11,. H. .\. Renncrt 
and A. Castro ( I ~ I O )  ; &I. Menkntlez y Pelnyo. Hi.\toria tit. lor Iilcas 
Este'tiras riz Esparia; X hlorel Fatio, La  Conzitlir espa,qiiolt~ du S1711"'" 
si?clr (188.5). (X. ;  J .  F.-K.) 

VEGETABLE, in its broadest sense, refers to any kind of 
plant life or plant product;  viz.. "vegetable matter." Ho~vever .  
in common. narrow usage "vegetable" usually refers to the fresh, 
edible portion of a herbaceous plant-roots. stems. leal~es.  flowers 
or fruit. These plant parts are either eaten fresh or prepared in 
a number of Lyays. (See  L-EGETABLE COOKERY.) 

The edible portion may be a root- rutabaga, beet. turnip. radish. 
carrot. parsnip. celeriac, sweet potato. salsify, horse-radish; tuber 
(storage stem I-~vhite ( I r i sh)  potato. yam. taro;  stern-aspara- 
gus. kohlrabi: bud-Brussels sprouts: bulb-onion, garlic, shallot; 
petiole-celery. rhubarb. fennel, cardoon; leaf-cabbage, lettuce: 
kale, mustard. turnip (leaves 1 ,  endive, chard, collard. parsley, 
spinach, chive; immature tlo\\-er-cauliflower. sprouting broccoli, 
artichoke; seed-pea. southern ( c o ~ r )  pea. Lima bean;  fruit (im- 
mature)- snap bean. chayote, okra. eggplant. summer squash 
(vegetable marrow ) ,  cucum1)er. sweet corn (maize ; fruit (ma-  
ture )-muskmelon, \vatermelon. squash (winter) ,  pumpkin. to- 
mato.  pepper. The fruit-producing vegetables are all herbaceous 
annuals or ,  rarely, in temperate climates. perennials. The  "fruit" 
crops, except stran.berries. are produced on woody perennial vines 
or trees. X decision of the U.S. supreme court in 1803 held, in 
effect, that  a plant or plant part is a vegetable if generally eaten 
as a part  of the main course of a meal, but is a fruit  if eaten as 
an appetizer, or as a dessert. or out of hand. RIuskmelons and 
.ivatermelons are, broadly speaking, vegetables, but they. and 
tomatoes also. are frequently commonly and botanically classed 
as fruits. ( S t ~ e  FRVIT. ) ,  

The importance of vegetak~les in the human diet lies primarily 
in quantities of us;rt)le iron and calcium. the high vitamin C 
(ascorbic ;lcicli content and. in the yello\v or leniy vegetables, 
the large amount of vitamin .\. Many vegetables contain a1~l)reci- 
able quantities o i  the U-complex vitamins. niacin. ri11otl:ivin and 
thiamin, The iron qnd c:llcium in spinach and rhul)arb are prac- 
tically unavailable, because of their oxalic acid content. SIost 
vegetables are lox  in protein and carl~ohydrate.  Lima l)enn> xnd 
peas are relativel>. high in protein, and Lima beans. sweet corn. 
peas, n.hite potatoes and sweet potatoes have moderate amounts 
o i  carbohydrate ( sc7c DIET, A N D  DIETI:TICS ) .  

Ahout 80 plant species and 18 families are represented in 
crops cultivated as food by Europeans alone. Sea r ly  one-third of  
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these are of economic value. Of the more important vegetahles. 
all except the rutabaga have heen cultivated since ancient times 
and are contributions from early cix-ilizations of both the new and 
old worlds. Some have been so changed by man that their xild 
ancestors can no longer be identified ~ i t h  certainty. Examples 
are the cucumber. muskmelon. white potato. sweet potato. pump- 
kin, squash, sweet corn anti onion. 

The  diversity of origin and of the plant part utilized. aided 
by  human selection through the centuries. has resulted in a variety 
of vegetables adapted to each climate. from the short summers of 
the arctic to the year-around gron-ing season of the tropics. The 
primary factor influencing vegetable growth is temperature. With 
a few exceptions, crops grown for vegetative parts require cool 
temperatures, and fruit-producing vegetables require warmer 
temperatures. .4 general classification based on average tempera- 
tures for satisfaclory gro\vth is:  

I. Cool-season crops-adapted to jjo-'joo F.: 
(a) Tolerant oi some frost: cabbage. Brussels sprouts. kale, 

spl-outing broccoli, collards, kohlrabi, turnips, spinach, beets, 
parsnips. onions, asparagus. 

( h )  Intolerant of frost at maturity: lettuce, peas. cauliflon-er, 
celery, carrots, artichoke, ~ h i t e  potatoes, endive. 

2 .  Warm-season crops-readily damaged by frost: 
(a)  .%dnpted to 6;"-Soo F.: muskn~elon. cucumber, squash, 

pumpkin, beans (all), tomatoes. peppers, sweet corn. 
( h )  Require temperatures ahcve ;oo F. and lonq growing sea- 

son
5

: s~vect potatoes, watermelon. epzplant, okra. 
The time from planting to maturity also may vary-irom 2 6  to 

28 days for radishes to five months for sxeet potatoes. ( S ~ C  
HORTICULTVRE : CA~JXAGE : Corn ; ONIOX ; TO~I.ITO ; 1'0 TATO ; etc. j 

The photoperiod (length o f  light interacts with tempcrnture to 
influence bulb iormation in onion 2. tuber develol~ment in potatoes 
and seed-stalk production in spinach. lettuce and endive. With 
cucunibers in the greenhouse. photoperiod may alter the ratio of 
male to femrrle ilo\~er:: ( s c ' c '  I ' r~oror~:nrours \ r  i .  

Some crops i~vh i t e  potatoes. sweet potatoes. onions. cabbage. 
carrots. beets, garlic. Lurnips. \\-inter squash. pumpkin. \Tinter 
radish, salsify. parsnip and horse-radish J may he stored for con- 
siderable periotls under 1)roper humidity and temperature. Others 
may  not he stored longer than a few \reeks: 

Coritrolled storage temperatures permit long-term holding of 
storage crops and large-scale shipment of perishable crops to dis- 
tant  markets. 'I'he storage liie of cool-seasoit crops and i~veet  
corn is max i~ l lu~n  near 3 3 "  F.. except thxt potatoes helolr 38 ' F. de- 
velop undesirable s~veetness. 1I'ar.n-season crops may be damafied 
a t  temperatures helon- 4 j " - j j "  I:., dellending on the crop. .A 
chemical. mnleic hydrazide, is n-idely used to prevent sprouting of 
potatoes in storage. (St,(, also FOOD I ' K E S E K ~ . ~ ~ ' I O S .  i 

There are no reliable estimates on \rorlcI-wide acreare and pro- 
duction of most vegetables. Ho~vever.  it is k~lo\\-n that 1oc:illy 
gro\vn xrepetables provide a substantial. though unmeasured, part 
of the diet of the agricultural three-fifths of the vorld's  popula- 
tion. as well as a portion of the food for nearby village and city 
dl\-ellers. Among many peoples in underdeveloped areas of the 
\vorld. native plants are often utilized. mostly in the form of 
tender young shoots and leaves. for cooked greens. Cooking not 
only renders the plants palatable but also, unintentionally, safe 
from serious soil- and water-borne disease organisms. 

V e g e t a b l e  C u l t u r e  in t h e  U n i t e d  States.-Many kinds of 
vegetables are gro\vn throughout the U.S. in home and market 
gardens. Twenty-nine vegetahles are listed by the U.S. depart- 
ment  of agriculture as having farm value in excess of $~,ooo.ooo. 
Tota l  annual acreage for all vegetables approximates 6,250,000, 
with a value near $1,400,000.000. White potatoes alone equal 
nearly 40% of all other vegetables in value and acreage. Fol- 
lo\$-ing white potatoes in descending order of production are :  to- 
matoes, sweet corn, watermelons. lettuce, cabbage, sweet potatoes, 
onions, celery, muskmelons and carrots. 

Commercial vegetable-growing has developed into two quite 
distinct types of enterprises: production for storage or processing, 
and production for immediate fresh-market sale. 

Storage crops and processing crops (for canning or freezing) 
are grown mainly where good quality. high yield and low costs 
prevail. and where time of harvest is relatively unimportant. The 

major areas of such production are the Pacific coast states;  a 
belt along the northern third of the country, from hlinnesota 
eastward; south~vard along the Atlantic seaboard; and the Texas- 
Arkansas area. 

Before iYorld War  I most fresh-market vegetables were grown 
near the areas of consumption. Since that time, ho~rever .  develop- 
ment of modern refrigerated trucks and railroad cars has permitted 
a steady, orderly and large-scale expansion of off-season perishable 
fresh-vegetable production in the south and on the irrigated lands 
of the southwest and \vest. far from centres of population. Vegeta- 
bles can now be produced in the areas best suited to their growth 
and shipped in great quantities over long distances to large urban 
centres. This. together with local greenhouse production and 
imports from Cuba and, in rapidly increasing volume, from Mexico, 
makes fresh vegetables of all kinds available to consumers through- 
out the year. 

The primary areas for production of fresh-market vegetables 
lie near large temperature-moderating bodies of water (Great 
Lakes. Atlantic and Pacific oceans. Gulf of Mexico) and certain 
intermountain valleys of the western states. Xearly one-third 
of all vegetables produced in the United States are grown in Cali- 
fornia. 

Consumption of fresh vegetables approximates 144 lb, per 
capita annually. From the beginning of World War  I1 until the 
late rgjos consumption declined slightly while annual per- 
capita use of processed vegetahles rose substantially-canned veg- 
etables by joC5, to 7 2  Ib. annually and frozen vegetables by more 
than 8oo": to 14 Ib. (fresh equivalent') annually. During the 
same period. per-capita consumption of white potatoes declined 
20''; to 100 lb. annually and slveet potatoes declined 60% to 9 lb. 

Modern developments include a marked increase in mechaniza- 
tion of cultural, harvesting and packing operations; greater use of 
chemic;~l lerlilizer; new herbicides, insecticides and pesticides; 
and the introduction of irrigation to supplement rainfall in the 
eastern Cnited States. Farm and marketing units have steadily in- 
creased in size. and farm management is increasingly conducted on 
a business basis, requiring large capital outlays for land: equip- 
ment and operation. The small market garden is steadily disap- 
pearing. 

Vege tab le  C u l t u r e  in W e s t e r n  Europe.- In the northern 
countries of \vestern Europe only cool-season crops can be pro- 
duced in quantity. Special methods of production. in the form of 
sashes, cloches and greenhouses, are extensively employed for 
warm-weather and off-season crops. More than 16.ooo ac. of 
vegetables are grown under glass. mainly in the Netherlands and 
England. Western Germany, the United Kingdom and France im- 
port quantities of vegetables from the Setherlands.  I taly,  Spain, 
north Africa and the Canary Islands. Moderate climates around 
the llediterranean permit the culture of most vegetables during 
much of the year and the productio~l of ~varm-season crops for 
shipment to northern areas. 

Throughout Europe the pattern of farming remains a iamily- 
sized unit. too small for extensive mechanization or volume mer- 
chandising. More economic farming units can develop only 
gradually if existing social and economic systems are not to be 
seriously disrupted. Agreements designed to remove trade barriers 
betxveen certain western European countries. and improved re- 
frigerated transport, may result in greater movement of perishable 
foods, as well as the development of areas for more specialized 
production of specific crops. particularly in the lfediterranean 
basin. About 14.joo.000 ac. are used for vegetable production in 
western Europe, of ~vhich nearly ~ ~ . o o o . o o o  ac. are devoted to 
white ~)otatoes.  

In  Great Britain the family-sized market-garden unit remains 
essentially unchanged. and the land is intensively cultivated. The 
use of machinery and other improved methods of production is 
increasing. as is irrigation to supplement rainfall. The present 
trend is to combine frame, cloche or greenhouse crop culture with 
market-garden production. 

In  the past vegetable-gro~ving areas were located near large 
cities. ~ ~ h i c h  provided a ready market and a convenierlt source of 
needed animal manure. illthough some market gardening remains 
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near  the  cities, rail a n d  t ruck  t ranspor t  and  the  disappearance of 
t h e  horse f r o m  urban  a reas  have  permit ted t h e  movement of t h e  
vegetable indus t ry  in to  districts wi th  climate and  soil bet ter  sui ted 
t o  these crops. P r i m a r y  production areas for  vegetables other t h a n  
potatoes.  in t h e  Midlands  a n d  south  England,  a r e :  ( I )  the Fens  
(peat-soil a reas )  in  p a r t s  of Norfo lk ,  Is le  of E l y  and  Holland 
d is t r i t t  of Lincolnshire;  ( 2 )  Vale of Evesham, Worcestershire; 
( 3 )  Sandy district. Bedfordshire;  14)  northwest K e n t ;  ( 5 )  s o u t h  
Essex;  ( 6 )  hl iddlesex p la in ;  a n d  ( 7 )  southeast Cornwall. I n  
Scotland,  vegetable-growing a reas  a r e  close to  Glasgow and t h e  
Lothian coastal  plain, near  Edinburgh.  White-potato production 
is  more  widespread, with t h e  Fens  in  England and  the  Angus- 
Per th-Fi fe  a rea  in Scotland being mos t  important .  Of the m o r e  
than  3,000 ac. of greenhouses used for  vegetables, more  than two- 
thirds a r e  devoted t o  t o m a t o  growing. 

Crops  of G r e a t  Bri tain,  in  descending order of importance,  
based on  production,  a r e :  potatoes,  cabbage, carrots, cauliflow-er 
a n d  broccoli, peas, tomatoes ,  let tuce a n d  beets. About 1.400,000 ac .  
a r e  cultivated f o r  vegetables. nearly three-fourths of which a r e  
used for  white potatoes.  Although nearly all tillable land is  
utilized. G r e a t  Bri tain m u s t  impor t  large quantities of food. W i t h  
t h e  exception of white potatoes,  about  one-fifth of the  vegetables 
(mainly onions a n d  tomatoes)  a r e  imported. (P. G. S.)  

VEGETABLE COOKERY. T h e  te rm vegetables o t h e r  
than  pulses a n d  cereals (c1.v.) covers those plants ~ ~ h i c h  h a v e  
edible flowers, f ru i t  o r  seed,  s talks,  roots o r  leaves. Green vege- 
tables a r e  valuable in t h e  diet  chiefly on  account of their  potas-  
s ium sal ts  a n d  v i tamins ;  cellulose, which supplies the  body wi th  
bulk o r  "roughage," thus  assisting digestion; and for  their water  
content  (average go%-959: j. R o o t s  and  tubers a r e  heat- a n d  
energy-giving foods. T h e  cellulose of vegetables is valuable a s  
roughage in  t h e  intestinal t rac t .  

G r e e n  Vegetables.- There are three distinct methods of cook- 
ing green vegetables. Steaming is one. In the second, only enough 
water is used to preven. the vegetables from sticking to the pan and 
getting burned, and the aim is to conserve the natural salts and flavours 
of the vegetables. The third and most common method of cooking 
ordinary "greens" is to boil the vegetable in a pan of fast-boiling salted 
water with the lid off. Soda is frequently added to soften the water and 
preserve the colour but  it destroys the vitamins and is not recommended. 

All these methods can be used for most green vegetables with the ex- 
ception of sorrel and spinach, which have a very high water content and 
require very little water in cooking. 

To  cook cabbage first wash well in salt and water to get rid of any 
insects, trim off outside discoloured leaves and put into a kettle full of 
boiling water, with a t  least I teaspoon salt to each quart. To lessen 
odour of cooking, do not cover. Who!e young cabbage, 25-30 nlin., 
old. 30 min.-1 hr .  Quartered. 10-15 mln. Leaves, 5-10 min. Drain, 
add 1 tablespoon butter ior  each lh. 

Cabbage may be stuffed with forcemeat or savoury rice (cooked rice 
and grated cheese, chopped onion and seasoning) by separating the 
leaves from a parboiled cabbage and rollin. each leaf round the isrce- 
meat, or the stuffin? may be placed in the centre of the cabbage. I f  the 
cabbane is rolled, stem in a thickened gravy. 

Brussels sprouts may be dipped in batter and fried. Sin& leaf 
vegetables, e.g., spinach, beet tops, etc., may be cooked until tender, 
drained and passed through a sieve, then mixed with butter, cream, 
seasoning, and formed into a purCe which can be garnished with hard- 
boiled eggs or  served on toast. Green purCe soups are made from green 
vegetables. I t  is, of course, of essential importance in the cooking of 
vegetables to avoid any overcooking. 

W h i t e  Vegetables.- To prepare white vegetables for cooking, 
wash, scrub or scrape. Celery should be cut up in thin strips length- 
wise to facilitate cooking. Have ready a pan of salted boiling water, 
squeeze into it a little lemon juice to keep the vegetables a good colour. 
In  cooking certain blanched vegetables, e.g., asparagus, leeks, etc., it  is 
best to tie the vegetables in bundles. Overcooking of all ~vhite vege- 
tables should be avoided. As a rule, 15-30 min. (according to the age 
and type of vegetable being boiled) is sufficient time to allow. 

Jerusalem artichokes, salsify (oyster plant), ctc., may bc passed 
through a sieve and creamed, sprinkled \vith grated cheese and sauce 
and then baked au gratin. They may also Ire fried in batter as fritters. 
Celery can be stewed in milk or brown sauce, or served nu gratin. Sea 
kale and asparagus are usually served with melted butter but may be 
served with sauces, mayonnaise, etc. All white \-egetables may be made 
into soup by passing through a sieve, thickening and mixing ~vi th  milk. 

Potatoes.- There are innumerable wa>-s of cooking potatoes bu t  
for most potato dishes they must be first plain boiled. To  boil in their 
skins, clean thoroughly and place in boiling salted water. Simmer until 
tender (about 30-40 min.;  but  see note in F o o ~  PI~EYARATIOY on boil- 
ing a t  high altitudes) ; drain off the water and allow them to stcam 
in the pan for five minutes with the lid on. Iiemove the lid, allow 

the steam to escape for a few seconds and use as required. 
T o  bake potatoes bake them in their skins or peel and put in a baking 

dish \vith sufficient fat to keep them from burning and place under a 
piece of roasting meat so that  the fat from the meat can drip onto 
them and so keep them moist while cooking. 

Mashed potatoes are plain boiled or steamed, mashed with butter 
and milk, and then beaten with a wooden spoon until creamy. Potatoes 
may be fried either in a frying pan or in a pan of deep fat .  Before 
frying thoroughly d r y ;  then after slicing cut into strips or fancy shapes. 
T o  cream potatoes for vegetarian dishes add eggs, cream or sauce t o  
mashed potatoes and bake or steam as a souifl6. 

VEGETABLE MARROW, a form of Cucurbita p e p o ,  t h e  
frui t  of which is popular ,  in t h e  i m m a t u r e  s ta te ,  a s  a vegetable in  
E u r o p e  a n d  t h e  United States.  Related t o  t h e  pumpkin ,  this  f o r m  
of C. p e p o  is called s u m m e r  squash  in t h e  U.S. S p e  SQUASH. 

(V. R .  B.)  
VEGETARIANISM. T h e  word  vegetarian comes f r o m  t h e  

La t in  v e g e t u s ,  meaning "whole. sound ,  fresh,  lively" a n d  was  
formed in  1842 with the  meaning:  "one who abs ta ins  frorn t h e  
use as food of flesh, fish a n d  fowl. wi th  or  wi thout  t h e  addi t ion  of  
eggs a n d  dairy produce." 

T h e  pract ice of vegetarianism is old a n d  has  been a religious pre-  
cept  in t h e  east  fo r  thousailds of years among Jains,  s o m e  H i n d u  
sects. Zoroastr ians.  Buddhists  a n d  others.  Among those w h o  in  t h e  
pas t  have  advocated a fleshless diet Ivere Buddha .  Asoka.  Pythago-  
ras. P la to ,  P lu ta rch ,  Ovid,  Seneca. Diogenes. Origen. Ter tu l l i an .  
John Chrysos tom,  Clement  of Alexandria, h l i l ton .  Pope ,  Shelley,  
l 'oltaire, Rousseau,  Thoreau .  Tols toy ,  Wesley. S~vedenborg .  Isaac 
Newton .  William Booth.  F. B. Kellogg. Gandhi  a n d  G. B. Shnw. 
S o m e  religious a n d  l~hilosophical  groups still advoca te  vegetarian- 
ism. T h e y  include the  Order  of t h e  Cross.  3 lazdaznans .  Seventh-  
d a y  Adventists  a n d  some Catholic orders ( e .g . ,  Trappis t s  ) .  

The vegetarian movement in Britain started in 1809, ucar M a n -  
chester. when members of the Bible Christian Church, Salford, plerlred 
themselves to abstain from flesh-foods. In  1871 41 members emirrated 
t:) the United States and founded a similar religious group a t  
Philadelphia, Pa. The first secular organization was established a t  
Manchester in 1847 (mainly bv members of the Bible Christian Church) 
and was named the Vegetarian society, and it is irom this parent 
society that  all others owe their inception. The London L7egetariau 
society assumed independence in 1888 and operates as a second national 
society with the Vegetarian society, which in 1cj;6 had 4 j  affiliated 
societies in Britain. During World War TI 120,ooo persons .in Great 
Britain registered with the ministry of food as vegetarians. The 
~nternafional  Vegetarian union was founded in 1908 and. with its ,jo 
affiliated national societies, holds biannual congresses in different 
countries. The Vegan society was formed in 1045 hy a small minority 
of vexetarian purists, known as L7erans, who believed that no 3nim:iI 
products should be included in the diet, but that  it should consist o l c l y  
of fruit. nuts, grains and vegetables. 

The early pioneers of vegetarianism based their way of life on ethical 
principles, though the accumulation of supporting medical 2nd scientific 
data concerning nutrition. metabolism, vitamins. etc., has tentlrd to 
shift the emphasis toward the attainment and maintenance of hral th.  
The main arguments used in favour of vegetarianism are: 

1. Ethical .- It is held that  life is sacred, not necessarily in a 
religious sense? hut that  all living creatures should have the right to 
:njoy life withsut exploitation and unnecessary pain and fear. If 
~t IS acccpted that the purpose of human life is spiritual development, 
then, it is argued, the same should apply to all living creatures and  their 
life span should not be deliberately cut short. 

2. Physiological .- Certain characteristics common to all carni- 
vores are absent in man, such as a short bowel for rapid expulsion of 
highly toxic substances, the lack of sweat pores, specially developed teeth 
and claws for bringing down living prey. 

3. Aesthetic.- The processes of slaughter and of eating flesh on  the 
way to dec~mposit ion are considered revolting and barbaric. The  
eating of flesh causes certain individuals to follow degrading trades 
in the slaughterhouse and butcher's shop since, i t  is claimed, the 
killing of animals and handling of meat can only breed callousness and 
irreverence for life. 

4. Nutri t ion.- Protein obtained from dead animals has certain 
disadvantages. Toxic xvastes, including uric acid, are present from 
blood and tissue, as also are dead and virulent bacteria, not only from 
putreiactory processes, but  from animal diseases such as tuberculosis, 
foot and mouth, contagious abortion, swine fever, cancer tumours, etc. 
Similarly, meat contains serums and vaccines injected into cattle and 
meat animals against prevalent diseases. Protein obtained from nuts, 
pulses, grains and dairy produce is claimed to be relatively pure as 
compared with beef with a 56% impure \\.ater content. I t  is pointed 
out that the vegetable kingdom is the richest source of a11 necessary 
elements, minerals, carbohydrates and vitamins; and is the source from 
which herbivorous animals of immense strength and endurance obtain 
their food. 

5. Health.- Vegetarians believe that a meatless diet is more health- 



VEGETATIVE REPRODUCTION--VEINS 
givinc than one which includes deleterious substances. Flesh, an a wall and fosse. Remains of the city u7alls> built of blocks of 
end product, breaks down by putrefaction \i!hereas vegetarian food tufa f t .  high, may be traced at  various points in the circuit. 
is digested by processes oi fermentation involving quite different types 
of intestinal flora. Failure of eliminatory organs to deal with excess The area covered measures about I sq'mi' and it was thus 
toxic material leads to ill-health and disease; irritants may cause can- second to Rome in size among the cities in the neighbourhood. 
cer. which is unknown in, for example, the vegetarian Hunza tribe. Etruscan houses and temples (one dating from the 6th century 
Ycgetarian athletes have achieved distinction out of all proportion to B.c., with three cellae) have been discovered a t  LTeii. The most 
thcir numbers. "Nature cure" treatments are based on the remedial famous of the Etruscan tombs is the G~~~~~ campana> \J,hich qualities of a raw food diet preceded by a short fast. 

6 .  Economics.-There is in the world about one acre to each contains paintings on the walls with representations of animals, 
verion of land that is ca~ab le  of uroducinz food, and a meat eater among the earliest in Etruria. One of the numerous Etruscan 
;equires t n o  acres Therefore, ~t is alleged, he takes more than his inscriptions confirms the existence in Veii of the gens Tolumnia, 
fdir share A vegetarian requires only three-quarters of an acre ior 
his food;  thus veqetarianism is put forward as a solution to food which gave king the 43O " Toward the end of the 
nrohlzms caused bv ranidlv increasing ~ o ~ u l a t i o n s  6th century B.C. a sculptor from Veii, Vulca, provided statues for 

Veeetarians hale led'the.demand for bhblesome food. This includes the temple of Jupiter Capitolinus in Rome;  a terra-cotta statuette 
the :rowing of fruit and vegetables by organic methods (composting) Of ~ ~ ~ l l ~  discovered at  veii  in 1916 and other important frag- 
and not by havina recourse to chemical fertilizers and poisonous sprays 

sl,stemic insecticides. Whole-grain bread without toxic i~ improver s~  merits of archaic Sculpture may have come from his atelier. The 
and unprocessed foods are preferred to  those demineralized and de- forum of the Roman municipium stood on the west side of the 
vitalized by milling, refining, canning, preserving and colouring with plateau; a statue of Tiberius (now in the Vatican) and the 1 2  
chen~icals. 

R r ~ r ~ r o c ~ ~ ~ ~ r ~ . - H o w a r d  Williams, Ethics o f  Diet (188.3) ; Anna 
Kinesford and E. Maitland, T h e  Perfect W a y  in  Diet, 5th ed. (1923) ; 
J .  Todd Ferrier, O n  Behalf o f  the Cr~atures  (1930) ; V. Holmes-Gore, 
Thrse U'e Razie .Vot Loved (1942) ; C .  V. Pink, Your  Child and Diet 
(19,312) ; Are Waerland, I n  the Cazddron of Disease (19.34) ; Henry S. 
Salt. The  Crred of Kinship (193,;) ; Henry Bailey Stevens, T h e  Re- 
covery oJ C u l t u r ~  (1049; Ashingdon, 19.51); Frank Wilson, Food lor 
thp Golden .Axe (1954) ; Geoffrey L. Rudd, W h y  Kill for  Food (1~156). 

(G. L. R.) 
VEGETATIVE REPRODUCTION : see PLANT PROPAGA- 

TIOX. 
VEGETIUS ~ F L A V I ~ S  V E G E T I ~ S  RENATI'S') (4th century A . D . ) ,  

military writer. His treatise. commonly called De re Militari or 
T/zc' Afilitavy I?zstitzitio?~s of tlze Rovtnns, \vas a compilation from 
ancient sources. Yegetius was not a practical soldier and did not 
realize that the military reform and revival of the ancient organiza- 
tion of the legion he proposed had become impossible because of 
the evolution of warfare. By one of the strange mutations of 
history. n-hen later the crossbow and gunpowder deprived cavalry 
of its shock power, the tactics of Vegetius became ideal for armies, 
and his work became a military bible for European soldiers for 
hundreds of years. 

In manuscript. Vegetius' work had a great vogue. In the  middle 
ages his rules of siegecraft were much studied. and during and 
after the Renaissance the sections dealing with training and tactics 
were indispensable. His work was translated into English, French 
and Bulgarian before the i n ~ ~ e n t i o n  of printing. .In English version 
\\.;IS published by Caxton in I@), and The AVfilitnry Znstitutio?ls 
o j  t/zc Romuns \\.as included in T. R .  Phillips' Roots of Strategy 
( 1940 i, with brief critical introduction. 

VEII, an ancient town of Etruria. I taly,  situated ahout 10 mi. 
S. by U'. of Rome by road. I t  is mentioned in the earliest history 
of Kume as a constant enemy, being the nearest Etruscan city to 
Rome, but the site was occupied in the Villanovan period, remains 
of huts having been found on the acropolis as well as numerous 
tombs. The story of the slaughter of the Fabii. who had encamped 
in the territory of Veii (perhaps in an  effort to cut the communica- 
tions of Veii with Fidenaej and of whom but one boy escaped, is 
well known (Livy, ii, s o ) .  After constant warfare, the last war 
(the 14th, according to  the annalists) broke out in 406 B.C. The 
Romans laid siege to the city, and after a ten years' siege, hl. 
Furius Camillus took it by storm in 396, by means, so we are 
told, of a tunnel leading into the citadel. According to the legend, 
the emissarium of the  Alban lake was constructed in obedience to 
the Delphic oracle, which declared that,  until it was drained, Veii 
could not be taken. The  captured territory was made into four 
new rustic tribes. Tradition says that after the defeat of the 
Romans a t  the Allia in 390 B.c. ,  a project was broached for 
abandoning Rome for Veii, which was successfully opposed by 
Camillus. Veii is spoken of by Propertius as almost deserted, but 
Augustus founded a municipality there, inscriptions of which have 
been found down to  the time of Constantius. 

Veii was reached by  branch roads from the Via Clodia. The site 
is characteristic-a plateau, the highest point of which is 407 ft. 
above sea level, divided from the surrounding country by deep 
ravines and accessible only on the west, where i t  was defended by 

Ionic columns now decorating the western side of the Piazza 
Colonna in Rome were found there. (T .  A. ; X.) 

VEIN. A vein (geological) is a deposit of mineral matter 
sheetlike in form and usually following a zone of fracturing in the 
rocks. I t  may consist of one or of many minerals, either valuable 
or worthless. Veins carrying the metals or their 'compounds are 
of great industrial importance. 

Veins were deposited from underground solutions that easily cir- 
culated along the fractures and penetrated the pores of the rocks. 
Deposition of the vein minerals was often accompanied by a dis- 
solving of rock minerals. Valuable mineral veins are commonly 
several thousand feet in length and a few feet to a few yards in 
width. (E. S. BA.) 

VEINS, in the anatomy of animals, are blood vessels that 
return the blood from the capillaries toward the heart. They begin 
as tiny venules: which join together to form larger and larger 
trunks as they approach the heart. I n  man and other mammals 
three venous systems are recognized: ( I )  the general venous 
system; (2)  the pulmonary system; and (3) the hepatic portal 
system. 

Apart from vessels related to specific internal organs, there 
are superficial and deep veins. The  former lie in the superficial 
fascia and are often visible through the skin. They are usually 
accompanied by lymphatic vessels though not as a rule by arteries, 
and, sooner or later, they empty their blood into the deep veins, 
often passing through special openings in the deep fascia to do so. 
The deep veins usually accompany arteries, and are often enclosed 
in a common sheath; they are therefore known as companion 
veins (venae comites). With small and medium-sized arteries 
there are two of these companion veins, one on each side: con- 
nected by occasional cross communications; large arteries have 
only one companion vein. 

The following account refers to the vessels as they occur in 
man (fig. I ) .  

Veins  of t h e  H e a d  and Neck.-In the scalp and face the 
superficial veins follow the very tortuous route of their corre- 
sponding arteries more or less closely in order to drain effectively 
the areas served by the arteries. The deep veins run a com- 
paratively straight course. Frontal, superficial temporal, posterior 
auricular and occipital veins are found in the scalp, their names 
indicating the areas they drain. Like all other superficial veins, 
they anastomose freely and also a t  certain places communicate, 
through foramina (openings) in the skull! with the intracranial 
blood sinuses; these communications are known as emissary veins, 
and act as safety valves to the sinuses. The frontal vein on the 
forehead passes down on the inner side of the eyelids, where i t  
is known as the angular, and then becomes the facial vein, which 
runs down to an inch in front of the angle of the jaw, whence i t  
passes into the neck to join the common facial. I n  the greater 
part of its course i t  lies some distance behind the facial artery 
itself. 

The superficial temporal vein runs down in front of the ear, 
where it joins the maxillary vein from the pterygoid plexus and 
so forms a common trunk that passes down, embedded in the 
parotid gland, to about .the angle of the jaw. Here it divides into 



VEINS 
SUPERFICIAL TEMPORAL cavernous sinuses, which lie in the middle cranial fossa. one on 
EXTERNAL JUGULAR "- each side of the hypophyseal fossa. These receive the ophthalmic 
INTERNAL JUGULAR,' 

,ANTERIOR FACIAL veins from the orbit in front and, after running backward for 
about an inch, divide into the superior and inferior petrosal sinuses, 

INNOMINATE the former of which joins the transverse sinus within the cranium; 
the latter runs to the posterior lacerated foramen, after passing 

INTERCOSTALS ---:-- nXILLARy 
through which it joins the transverse sinus, which is now becoming 

BASILIC-~~- ~ 

the internal jugular vein. 
INF. VENA CAVA - The internal jugular vein thus formed runs down at  first behind 
HEPATIC VEINS H~~~~~~~~~ and then to the outer side of the internal and common carotid 

arteries and at the root of the neck joins the subclavian vein 
PORTAL - - - - -  ~- 

. . > O ~ ~ L N E A N ~ ~  
of its own side to form the innominate (or brachiocephalic j vein. 

MEDIAN BASlLlC 
--SUP, MESENTERIC I n  its course down the neck it receives the common vein from the 

MEDIAN CEPHALIC - - 

LUMBAR 
- - -  

INF. MESENTERIC face and tributaries from the tongue, pharynx, larynx and thyroid 
ASCENDING LUMBAR body  The deep veins of the head and face tend to form plexuses 
--SPERMATICOR rather than venae comites; among these. pterygoid, pharyngeal 

MIDSACRAL ---- 

ULNAR 
~ - - - ~ -  OVARIAN and basilar plexuses are recognized. 

\ Veins of t h e  Upper  Extremity.- On the back of the hand and 
MEDIAN in front of the wrist, superficial venous plexuses are easily seen 

through the skin. From these and others on the palmar surface 
-'\ExT. ILIAC the blood passes up the forearm chiefly on its flexor surface by the 

GREATSAPHENOUS basilic and cephalic veins and their tributaries. Just below the 
- FEMORAL bend of the e l b o ~ ~  the cephalic vein communicates with the deep 

veins and then gives off the median cubital vein, which passes 
POPL~TEAL across and joins the basilic; it is the vein from which patients 

POSTERIOR TIBIAL - - -~ .- are usually bled. After this junction the common vessel is con- 
tinued up the inner side of the arm as the basilic, which pierces 

PERONEAL - - ~- ~- 
the deep fascia about the middle of the arm and in the axilla 

SMALL SAPHENOUS becomes the axillary vein. which lies on the inner side of its artery. 
Continuing above the level of the elbow. the cephalic vein runs up 

ANTERIOR TIBIAL- - -~ the outer side of the arm and, a little below the clavicle. passes 
through the clavipectoral fascia to enter the upper part of the axil- 

DORSALIS PEDIS ~ -. ~ lary vein. At the outer border of the first rib the axillary vein be- 
comes the subclavian. which lies in front of and belon- its artery 

PLANTAR VENOUS ARCH -. VENoUsARCH 
and is separated from it by the anterior scalene muscle. The ar- 

F R O M  M I L L A R D .  K I N G  * N O  S ~ ~ W ~ R S .  , - H U M A N  A N h ~ ~ ~ ~  A N D  P H y ~ ~ O ~ ~ ~ y , . ~  4iH E ~ . ,  S A U N ~ E ~ S  rangement of the superficial veins, especially in front of the elbow, 
( 1 9 5 6 1  is liable to great variation. 

FIG. I.- DIAGRAM OF THE HUMAN VENOUS SYSTEM 
( S o l i d  l ines  i n d i c a t e  superf ic ial  veins) 

an anterior branch. which joins the facial vein to form a common 
stem. and a posterior branch. nhich receives the posterior auricular 
vein and becomes the externdl jugular. 

The external jugular vein is easily recognized through the skin 
on the side of the neck; it eventually pierces the deep fascia above 
the middle of the clavicle to join the subclavian vein. ?'he oc- 
cipital vein sinks deeply into the back of the neck and so forms 
the beginning of the vertebral vein. 

The intracranial venous sinuses lie betneen t-o layers of the 
dura mater (see MENINGES AND CEREBROSPIS~L FLUID) and differ 
frorn the veins in having fibrous walls that do not contract or ex- 
pand. The superior sagittal sinus runs along the upper margin of 
the falx cerebri (ye? BRAIPIT), nhile the inferior sagittal sinus runs 
along the loner margin; these drain the surface of the brain. and 
the blood passes backnard in both. LVhere the falx meets the 
tentorium cerebelli. the inferior 

COMMON sagittal sinus receives the great ~ ~ ~ , " ~ A R D , N A , , , l N S  

cerebral veins from the interior 
of the brain and then passes SINUS VENOSUS 

backnard as the straight sinus to  >SEGMENTAL 

join the superior sagittal sinus a t  VEINS 

the internal occipital protuber- VITELLINE VEINS 
ance. 

The meeting place here is UMBILICAL VEINS 

known as the confluence of the TCARDINAL VEINS 
sinuses, and from it the blood FIG. 2.-DIAGRAM OF THE FORMA- 

passes outward and downward TION OF THE VENOUS SYSTEM IN THE 
through the right and left trans- FIRST STAGE 

verse sinuses, nhich groove the 
cranium, until they reach the posterior lacerated foramina, through 
which they pass to form the beginning of the internal jugular 
veins. 

Most of the blood from the base of the brain passes into the 

Veins of t h e  Lower  Extremity.- The superficial veins of the 
lower extremity begin in a venous arch on the dorsum (the word 
dorsum means "back." and hence any part corresponding to the 
back or upper side) of the foot. 

From the inner extremity of this the great saphenous \rein runs 
up, in front of the inner ankle, along the inner side of the leg, and. 
passing behind the inner side of the knee. continues up the thigh. 
gradually working forward until it reaches the saphenous opening 
in the deep fascia of the thigh a little below the spine of the pubis. 
Here it pierces the deep fascia (fascia lata) to enter the femoral 
vein. I n  this long course it has many valves and receives numer- 
ous tributaries. From the inner end of the dorsal arch of the foot 
the small saphenous vein runs up behind the outer ankle along the 
midline of the calf to piercc the deep fascia in the popliteal space 
behind the knee and open into the popliteal vein. Among the 
deep veins, venae comites occur as tibia1 vessels; they unite to  
produce the popliteal in the region of the knee and then the femoral 
of the rest of the thigh and groin. 

Veins of t h e  Abdomen.-The femoral vein. after passing deep 
to the inguinal ligament, becomes the external iliac. ~vhich runs 
along the brim of the true pelvis and, after a course of some 
three inches, joins the internal iliac (or hypogastric). which 
drains the pelvis, and so forms the common iliac vein. In  front 
of the body of the fifth lumbar vertebra the common iliac veins 
of the two sides unite to form the inferior vena cava, a very 
large trunk which runs up on the right of the abdominal aorta to  
an opening in the diaphragm ( q . ~ . ) .  On its m y  it receives lumbar 
veins from the body wall. testicular or ovarian veins from the 
genital glands. renal veins from the kidneys and vessels from the 
right adrenal gland and the diaphragm. Before reaching the 
diaphragm it lies in a groove in the back of the liver and receives 
the hepatic veins from that organ. The hepatic portal system 
~vhich lies in the abdomen is discussed below, 

Veins of t h e  Thorax.-The inferior vena cava. after piercing 
the diaphragm. has a very short thoracic course and opens into 



2 8 VEINS 
the lower and back part of the right atrium of the heart. The right 
and left innominate veins are formed behind the sternal end of 
the clavicle by the union of the subclavian and internal jugulars 
of their own side. The left vein is much longer than the right. 
and runs nearly horizontally behind the upper half of the manu- 
brium sterni to join its fellow on the right side of that bone just 
below the first rib. By the junction of these the superior vena 
cava is formed, which runs down to the right atrium of the heart. 
The chief tributaries of the innominate veins are the vertebral, 
the internal thoracic (or internal mammary) and the inferior 
thyroid. 

The intercostal veins open into the azygos system of veins, which 
begins in the abdomen by ( I )  a continuation of the ascending 
lumbar, a vertical trunk which joins together the lumbar veins, 
or ( 2 )  sometimes on the right side by a communication with the 
inferior vena cava. The right azygos vessel is known as the vena 
azygos and passes through the aortic opening of the diaphragm. 
Entering the thorax, it runs up in front of the thoracic vertebrae, 
and to the right of the aorta and thoracic duct, and receives the 
intercostal veins of the right side. At the level of the fourth 
thoracic vertebra it arches forward to open into the posterior 
surface of the superior vena cava. 

On the left side, the upper intercostal veins join to form the 
left highest intercostal vein, which commonly opens into the left 
innominate. Lower down the intercostal veins, from the fourth to 
the seventh spaces, form the accessory hemiazygos vein, which 
runs down on the left of the spinal column and, crossing it about 
the level of the eighth or ninth thoracic vertebra, opens into the 
vena azygos. The lower intercostal veins on the left side join 
the hemiazygos vein, ~ h i c h  runs up and opens either into the ac- 
cessory hemiazygos or into the azygos proper, below the opening 
of that vein. 

P u l m o n a r y  Venous System.-The pulmonary veins emerging 
from the lungs bring back the oxygenated blood from those organs 
to the left atrium and ventricle of the heart, and also the greater 
part of the blood carried by the bronchial arteries to nourish the 
lungs. Bronchial veins return blood from the larger bronchi and 
drain it into the azygos system. There are three pulmonary veins 
coming out of the right lung, while on the left there are only 
two. On the right side, however, two of the three veins usually 
unite in the root of the lung, so that there are, as a rule, two 
pulmonary veins entering the left atrium of the heart on each 
side, but it is not uncommon to find three on the right side or 
one on the left. The pulmonary veins have no valves. 

Hepa t ic  P o r t a l  System.- 
The veins that drain the blood 
from the stomach, intestines, 
spleen and pancreas unite to 
form a large vein that begins be- 
hind the head of the pancreas 
and ends by dividing into right 
and left branches in the porta of 
the liver. This is the portal vein. 
which lies in front of the inferior 
vena cava and is about three 
inches long. Its chief iormative 

varicose and to form hemorrhoids. 
S t ruc ture  of Veins.-The histology of veins follows the same 

general plan as that for arteries (see ARTERIES). The wall of the 
tube is composed of three similar coats. but it is thinner, weaker, 
more loosely constructed and more variable from type than the 
corresponding artery. I t  contains less muscular and elastic tissue, 
whereas white fibrous tissue is in excess. Some veins. especially 
those of the appendages, bear valves, and these are commonest 
where tributaries come in. The lining of a vein is folded to pro- 
duce such pockets, usually in pairs. Their cavity, so formed, fills 
with blood only when there is backflom. 

Embryology.-Human embryos three millimetres long possess 
three sets of paired veins (fig. 2 ) .  These are: ( I )  umbilical veins, 
from the chorionic sac (future placenta) ; ( 2 )  vitelline veins, from 
the yolk sac; and (3)  cardinal veins, from the body of the embryo 
itself. The last comprise two sets. the precardinals, which drain 
blood from the head region, and the postcardinals, which return 
blood from levels caudal (the word cauda means "tail"; hence 
caudal, "tailward") to the heart; both pairs unite into short, com- 
mon stems, known as the common cardinals (or ducts of Cuvier). 
Hence three pairs of vessels open into the sinus venosus, or caudal- 
most portion of the primitive heart. As the heart is a t  first situated 
in the region that later will be the neck of the embryo, the pre- 
cardinals receive few segmental veins and the postcardinals many. 

As the vitelline veins run from the yolk sac to the heart along 
each side of the primitive foregut, they pick up the mesenteric 
veins from the intestines as well as the splenic and pancreatic 
veins as soon as these viscera are formed. The liver, hoxever, is 
developed right across their path, and the vitelline veins break 
up into a mass of capillaries in it, leaving that part of them 
which lies beheen  the liver and the heart to form the primitive 
hepatic veins (fig. 3 ) .  While the vitelline veins are still lying 
on each side of the foregut (future duodenum) they are connected 
by three transverse channels. the anterior and posterior of which 
appear on the ventral side of the gut, the middle on the dorsal 
side (fig. 3 [A], [B]).  This figure of eight does not persist. how- 
ever, because the cephalic part of it on the left and the caudal part 
on the right become obliterated, and what is left forms the portal 
vein (fig. 3 [C]). 

The two umbilical veins unite between the placenta and the um- 
bllicus, and soon all the blood from the placenta passes through 
the left one aithin the body, the right becoming rudimentary. 
The left umbihcal vein on reaching the liver now joins the left 
branch of the portal vein and establishes a new communication 
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with the left hepatic vein. This is the ductus venosus (fig. 3 [B] ; 
[C] ) ;  and, as soon as it is formed, most of the blood returning from 
the placenta bypasses the liver capillaries. After birth the pul- 
monary circulation becomes established and the ductus venosus 
and umbilical vein convert into ligamentous cords (ligamentum 
venosum ; ligamentum teres) . 

As the heart moves from the neck into the thorax the precardinal 
veins elongate and become the internal jugulars in the greater 
part of their extent. When the arms begin to bud out, subclavian 
veins are developed (fig. 4 [B]) and an oblique connecting vein 
(fig. 4 [C]) is established between the point of junction of the left 
subclavian with the left precardinal and the caudal part of the 
precardinal of the right side. This connection becomes the left 
innominate vein. while the caudal part of the left precardinal 
persists as the highest intercostal vein (fig. 4 [B] ) .  On the right 
side that part of the precardinal between the subclavian and the 
junction with the left innominate becomes the right innominate, 
while the caudal part of the right precardinal and the right com- 
mon cardinal become the superior vena cava (fig. 4 [B]). The 
external jugulars are later, secondary formations. 

The right and left postcardinal veins receive the intercostal 
and lumbar segmental veins and are continued into the lower limbs 
as the common iliac veins (fig. 4 ) ,  the primitive blood path from 
the thighs. The veins from the primitive kidneys open into the 
segmental veins. and when the permanent kidney imetanephros) is 
formed a large renal vein on each side is established (fig. 4 [B,  C] ). 

Little of this postcardinal set of veins is retained when the 
unpaired inferior vena cava becomes dominant. The origin of the 
inferior vena cava is multiple (fig. 4 [B. C]).  Its components are 
as follows: ( I )  a'hepatic segment, derived from the hepatic vein 
and a caudal extension from i t ;  ( 2 )  a prerenal segment, derived 
from the right member of a pair of secondary (subcardinal) ves- 
sels; 13) a postrenal segment, derived from the right member of a 
still different pair of vessels (supracardinals) that replace the post- 
cardinals. The inferior vena cava, when formed, receives from 
both sides of the body most of the blood that previously drained 
into the postcardinals and subcardinals. Above the level of the 
kidneys, the supracardinal vessels become the azygos system of 
drainage. 

Compara t ive  Anatomy.- The venous system of vertebrates is 
much less standardized than is the arterial system, and variations 
are marked even among placental mammals. Vessels that become 

functionless. through elimination of the structures they originally 
supplied, either modify and adapt to the new conditions or disap- 
pear. The venous system of fishes is a primitive arrangement, with 
paired and symmetrical sets of veins. In  the higher groups there 
is a progressive shift tonard the right side, and hence an  asym- 
metrical plan. The veins can be considered in four regional sets: 
( I )  systemic veins. returning blood from most parts of the body 
directly to the heart; ( 2 )  a hepatic portal system, conveying 
blood from the digestive tract to the liver; (3) a renal portal 
system. carrying blood from the tail and caudal trunk to the kid- 
neys; and (4) pulmonary veins, returning blood from the lungs to 
the heart. The two portal systems arose when the liver and kid- 
neys interrupted a portion of the primitive venous return; they are 
characterized by vessels that arise from a capillary bed and again 
break down into capillaries in the liver or kidneys. 

Systemic Veins.--In fishes, paired precardinal and postcardinal 
veins, respectively, serve regions headward and tailward of the 
heart; they reach the sinus venosus of that organ by common cardi- 
nal veins (or ducts of Cuvier). Subclavian and iliac veins return 
blood from the pectoral and pelvic fins, respectively. The Dipnoi 
(lungfishes ) add a postcava (or inferior vena cava) , a hich carries 
most of the blood directly from the caudal body and kidneys to the 
heart; also the vein of each lateral line in lower fishes is repre- 
sented by a single, median abdominal vein. The plan in amphibians 
is little changed, yet subcardinal veins, beneath the kidneys, have 
united to produce the lower portion of a prominent postcava. 
I n  amniotes (reptiles. birds and mammals) the postcava becomes 
an increasingly dominant collecting vein, below the level of the 
heart, as the postcardinals disappear or give place to other vessels 
such as the azygos set. The abdominal veins of fishes, amphibians 
and reptiles become important during the development of reptiles 
birds and mammals. since they bring blood from the allantois or 
placenta. In  placental mammals they receive the name umbilical 
veins; only the left one persists throughout fetal life, and it makes 
a short cut through the liver known as the ductus venosus. After 
birth the outmoded vessel fibroses into a ligamentous cord. The 
precardinal veins give rise to the internal and external jugular 
velns. In reptiles, birds and some mammals both common cardinal 
veins persist as precaval stems, bdt in other mammals, including 
man, all the blood for the head and forelimbs passes into the right 
precava, the common vessel then being known as the superior 
vena cava. 



Hepatic P o ~ t a l  System -All vertebrates possess a hepatic portal 
system of veins. Vessels from the stomach-intestine and associ- 
ated organs converge into a hepatic portal vein. which discharges 
blood into the sinusoids of the liver. The blood then leaves the 
liver in hepatic veins. which pass to the postcava or to the heart. 

Renal Portal System.-Blood from the tail of fishes and from 
the tail and caudal trunk of amphibians is shunted to the kidneys 
(mesonephroi) by paired vessels, formed by the forking of the 
caudal vein and then knonn as renal portal veins. The capillary 
bed of the kidneys, in turn, connects with the postcardinals or 
the postcava, as the case may be, so that the detoured blood even- 
tually reaches the heart. This system is incompletely represented 
in reptiles. whereas in birds and mammals it is wholly lacking: 
this abandonment is correlated ni th  the development of a dif- 
ferent kind of kidney (metanephros). 

Pul~no?zary T'eins -Lungs and pulmonary veins occur first in 
dipnoid fishes and are constant features of all higher groups. In  
every instance the blood reaches either the left atrium or the left 
side of a single or partly partitioned atrium. See ARTERIES; BLOOD 

VESSELS. SURGERY OF: CIRCULATIOE*' OF BLOOD; CIRCULATORY SYS- 
TEM; HEART, ANATOMY OF; HEART, COMPARATIVE PHYSIOLOGY 

OF. See also references under "Veins" in the Index volume. 
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VEINS, DISEASES OF. The veins of the body can be 
affected by a number of different conditions, including inflamma- 
tory, obstructive and degenerative abnormalities. The clinical 
manifestations of these disorders depend upon the location of the 
involved vessel and its role in returning blood to the heart. 

I n  inflammation of a vein, called phlebitis ( q . ~ . ) ,  the process 
affects all layers of the mall of the vessel. If it continues for some 
time, there mill usually be enough irritation of the inner lining 
(intima) of the vein to result in the deposition of various elements 
in the blood and subsequently the production of a clot locally 
(thrombus). The condition is then called a thrombophlebitis. If 
the initial change is a clot, there generally follows an inflammatory 
response in the vessel wall a t  the point of contact. 

Thrombophlebitis in the extremities is a relatively common oc- 
currence. If the process is located in a vessel under the skin 
(superficial vein), the condition is relatively innocuous and the 
clinical course and complications are of minor consequence. The 
reason for this is that there are many superficial veins, and ob- 
struction of one or even several does not interfere with drainage 
of blood from the limb and into the main veins emptying into the 
right side of the heart. Therefore, the only untoward effects in 
such a condition are noted locally in the site of involvement. 

The patient first notices a tender, red and warm area on the 
limb, which becomes painful on walking or on stretching the in- 
flamed tissues. Examination reveals an elevated temperature in 
the site and a tender cordlike mass under the skin. As the condi- 
tion subsides, the signs of inflammation disappear and the hard 
mass generally becomes smaller. At times, however, it may re- 
main for months and even years in an unchanged state. 

When the clot is situated in the small veins in the muscles of the 
calf and foot or in the main deep venous channels through which 
the blood from the extremity must pass in order to reach the 
heart, the outlook may be entirely different. In  the case of in- 
volvement of the small deep venous channels in the muscles, the 
clot may be poorly attached to the interior of the vessel; as a re- 
sult. portions of it may break off and become liberated in the blood 
stream, eventually reaching the blood vessels in the lungs and ob- 
structing them. This complication (pulmonary embolism) may 
be very serious since it can produce death of lung tissues (pul- 
monary infarction), a condition typified by cough, expectoration 
of bloody sputum and pain in the chest, exaggerated on taking a 
deep breath (pleuritic type). Since the veins involved in this 

type of process are not particularly important in the removal of 
blood. the local findings in the limb are minimal and the diagnosis 
frequently is not made until after the changes in the lungs appear. 

If the clot continues to grow upward and then enlarge to the 
point that it completely obstructs a main venous channel in the 
thigh, obvious clinical changes will be noted. This condition, 
known as milk-leg (deep iliofemoral thrombophlebitis). is typified 
by the appearance of smelling of the foot, leg and thigh. pain in 
the groin on the involved side and along the inner portion of the 
thigh, fever and loss of appetite. Although pieces of clot may 
break off from the portion obstructing the main vein (to occlude 
vessels in the lungs), this complication is much less common than 
in the case in which the clot originates in the small deep veins in 
the leg and foot. 

In the early stage of thromboangiitis obliterans, or Buerger's 
disease ( q . ~ . ) .  primarily a disorder of the arterial system. clots 
may be noted in small portions of superficial veins on all four 
limbs, more marked on the lomer extremities. This condition is 
typified by the presence of small, red and tender masses, sur- 
rounded by an area of inflammation of the skin Examination 
over the site reveals the presence of short, firm, cordlike masses. 

The inflammatory condition appears to travel from portion to 
portion of the same and different veins in an unpredictable manner. 
and from one limb to another. A t  times it may affect several ex- 
tremities simultaneously. Because of these fleeting qualities and 
because the disorder is noted only in those veins on the surface 
oi  the extremity, it has been called superficial migratory throm- 
bophlebitis. 

Relatively rarely \reins show degenerative changes. Among 
these is deposition of calcium, usually in the middle or muscle coat 
of the vein. The process may be present throughout the length 
of the vessel or may be localized in the form of small beady masses 
(phleboliths). This type of change can be seen on X-ray exami- 
nation. I t  has no clinical significance with regard to the efficiency 
of the venous circulation. Veins may also show signs of increased 
deposition of fibrous tissue in the muscle coat. As a result, the ves- 
sels become much firmer to touch but are not dilated. See also AR- 
TERIES, DISEASES OF;  THRO;\IBOSIS AND EMBOLISM. (D, I .  .A,) 

VEIOVIS, a Roman god of uncertain attributes. His name 
is connected with that of Jupiter (Iovis), but there is little agree- 
ment as to its meaning: he may be a "little Jupiter" or a "sinister 
Jupiter" or "the opposite of Jupiter", i.e., a chthonian god. The 
last seems most likely from the offering of a goat hu+~zano ritu 
(i.e., either on behalf of the dead or in place of a human sacrifice). 

iR. B. LD.) 
V E L ~ Z Q U E Z  (I'ELASQUEZ), DIEGO RODR~GUEZ 

DE SILVA ( I  jgg-1660), the most important of Spanish painters 
and one of the world's greatest artists. was born in Seville and bap- 
tized on June 6, I jgg. 

The principal source of information about Velizquez' early 
career is a treatise by his master and father-in-law Francisco 
Pacheco (Arte de la pintura, 1647). The first complete biography 
of Velizquez appeared in El Parnaso espagol by Antonio Palomino 
(.Wuseo pictdrzco, vol. iii, 1724). based on notes by the artist's 
pupil Juan de Alfaro. The number of personal documents is very 
small; the official ones relating to his paintings are relatively few 
and as he seldom signed or dated his works their identification and 
chronology has often to be based on stylistic evidence alone. 
Though many coples of his portraits were evidently made in his 
studio by assistants, his own production was not large and his 
surviving autograph paintings probably number less than I jo. 
He is knonn to have norked slo~vly. and during his later years 
much of his time was occupied by his duties as court official in 
Madrid. 

Velazquez' European fame dates from the beginning of the 19th 
century. when many of his early Sevillian paintings were acquired 
by foreign (chiefly English) collectors and most of his later of- 
ficial works, which had remained in the royal collection, were in- 
corpor~ted in the Prado museum, Madrid. 

Seville: T r a i n i n g  and E a r l y  Production.-According to 
Palomino. Velizquez' first master was for a short time Francisco 
de Herrera the Elder. In  1611 he was formally apprenticed to 



Francisco Pacheco, whose daughter he married in 1618. "After 
five years of education and training." facheco writes, "I married 
him to my daughter, moved by his virtue. integrity and good parts 
and by the expectations of his disposition and great talent." Al- 
though Pacheco was himself a mediocre mannerist painter, it was 
through his teaching that VelBzquez developed his early natural- 
istic style. "He worked from life." ~vrites Pacheco. "making 
numerous studies of his model in various poses and thereby he 
gained certainty in his portraiture." The strong modeling and 
sharp contrasts of light and shade of Velazquez' early illusionistic 
style closely resemble those of Caravaggio, and it is reasonable to 
assume that he had seen paintings by Caravaggio or his follo~vers. 
\-elizquez' early subjects were mostly religious or genre and he 
popularized a new type o f  composition in Spanish painting, the 
bodegdjz (a kitchen scene with prominent still life). based on 
northern prototypes, sometimes with religious scenes in the back- 
ground, as in "Christ in the Housc of Martha" (Sational gallery, 
London) and "Christ a t  Emmaus" (Sir Alfred Beit collection, 
Russborough, Ire.). The "Adoration of the Magi" (I'rado). dated 
1617 or 1619, is one of the few Sevillian paintings of Velizquez 
that have remained in Spain. 

Madr id :  ~ p p o i n t ~ e n t  as  C o u r t  Painter.- In 1622, a year 
after Philip IV came to the throne, Velizquez visited Madrid for 
the first time, "desirous of seeing the Escorial," according to 
Pacheco. and also in the hope of obtaining royal patronage. He  
painted a portrait of the poet Luis de G6ngora (Museum of Fine 
Arts, Boston), but there was no opportunity of portraying the 
king or queen. In  the following year he was recalled to Madrid by 
the prime minister Count Olivares. a fellow townsman of \'elizquez 
and a future patron, and soon after his arrival he painted a portrait 
of Philip IV which won him immediate success. He was appointed 
court painter with a promise that no one else should portray the 
king. Pacheco describes an equestrian portrait of Philip (lost) 
painted soon afterward. "all taken from life, even the landscape"; 
the portrait was exhibited publicly "to the admiration of all the 
Court and the envy of members of the profession." The envy of 
fellow artists ~ ~ 1 1 0  accused Velkzquez of only being able to paint 
heads is said by his friend Jusepe Martinez to have been the 
occasion of the king ordering him to paint a historical subject, 
the "Expulsion of the Moriscos" ( lost) ,  in competition with other 
court painters. Velbquez was awarded the prize and the ap- 
pointment of gentleman usher (1627). Though he continued to 
paint other subjects, as court painter he was chiefly occupied in 
portraying members of the royal family and their entourage, and 
he painted numerous portraits of Philip IV during the course of 
his life. "The liberality and affability with which he is treated by 
such a great monarch is unbelievable!" writes Pacheco; "he has 
a workshop in his gallery and His Majesty has a key to it and a 
chair in order to watch him painting at  leisure, nearly every day." 

1-elizquez' position at  the court gave him access to the royal 
collections, rich in paintings by Titian, who was to have more 
influence than any other artist on the development of his style. 
The full-length portraits of Philip and his brother the Infante 
Don Carlos (Prado) are in the tradition of Spanish royal portraits 
established by Titian and are to some extent influenced by his 
style. The detailed description and dramatic tenebrism of 
Velizquez' Sevillian paintings has become modified; only the faces 
and hands are accentuated and the dark figures stand out against 
a light background. In  his later court portraits Velizquez was to 
adopt something of the more elaborate dCcor and richer colouring 
of Rubens, whom he met during the latter's second visit to the 
Spanish court in 1628. Pacheco tells how Rubens praised Veliz- 
quez' xorks very highly because of their simplicity. VelBzquez' 
painting of Bacchus, known as "Los Borrachos" ("the Topers"; 
Pradoi: seems to have been inspired by Titian and Rubens, but his 
realistic approach to the subject is characteristically Spanish and 
one that Velizquez was to preserve throughout his life. 

I t a l y :  F i r s t  Journey.-lielazquez' visit with Rubens to the 
Escorial is said by Palomino to have aroused his desire to go 
to Italy. Having obtained leave and two years' salary from the 
king, and money and letters of recommendation from Olivares, he 
sailed from Barcelona to Genoa in Aug. 1629. In  letters from 

Italian ambassadors in Madrid he is referred to as a young portrait 
painter, favourite of the king and Olivares. who was going to 
Italy to study and to improve his painting, and the visit was in 
fact to have an important effect on his artistic evolution. He  
stopped in 1-enice. where Palomino says he made drawings after 
Tintoretto and then hurried on to Rome Pacheco relates that he 
a a s  given rooms in the Vatican paJace, nhich he found very iso- 
lated. Having obtained facilities to return to the Vatican to  make 
drawings after Michelangelo's "Last Judgment" and the paintings 
of Raphael, he therefore moved to the Villa Medici, which was 
"high and airy" and had "antique sculptures to copy." An attack 
of fever obliged him later to move nearer to the Spanish ambas- 
sador and after a year in Rome he returned to Spain, stopping on 
the n a y  in Naples. He arrived back in Madrid at the beginning 
of 1631 

None of Velizquez' Italian drawings appear to have survived. 
Of the fe~v  paintings that he made in Italy, a "famous portrait of 
himself" made in Rome. mentioned by Pacheco, has probably sur- 
vived only in replicas (Uffizi, Florence; Valencia museum; etc.) ; 
the portrait of Philip's sister Mary of Hungary painted in Naples 

B Y  C O U R T E S Y  O F  N A T I O N A L  G A L L E R Y ,  L O N D O N  

" R O K E B Y  V E N U S"  BY D I E G O  V E L A Z Q U E Z .  I N  T H E  N A T I O N A L  GALLERY,  
L O N D O N  

is identified with an unfinished bust (Prado). The chief fruits 
of his Italian visit are the two "celebrated pictures" painted in 
Rome. which he took back to Spain and offered to the king (re- 
corded hy Palomino) : "Joseph's Coat" (Chapter house. Escorial) 
and the "Forge of Vulcan" (Prado). These t\vo monumental 
figure compositions are far removed from the limited realism in 
which he had been trained. As a result of his Italian studies, 
particularly of Venetian painting, his development in the treat- 
ment of space. perspective, light and colour and the freer tech- 
nique mark the beginning of a new phase in his life-long pursuance 
of the truthful rendering of visual appearance. 

Middle  Years.-After his return to Madrid Velizquez entered 
upon the most productive period of his artistic career. He  took 
up again his chief official task of portraiture, and was occasionally 
called upon to paint historical, religious and mythological subjects. 
For the decoration of the throne room of the new Buen Retiro 
palace. completed in 1635, Velazquez painted a series of royal 
equestrian portraits (now in the Pradoj,  following a tradition 
that goes back in Spain to Titian's "Charles V at Miihlberg" and 
~ 1 . 3 ~  continued by Rubens. Velizquez' equestrian groups have a 
balance and poise closer to Titian's than to Rubens' baroque 
compositions. and after his return from Italy he achieved a three- 
dimensional effect without detailed drawing or strong contrasts 
of light and shade. but x~i th  a broad technique and natural outdoor 
lighting. The "Surrender of Breda." Velizquez' famous contribu- 
tion to the series of military triumphs painted for the same throne 
room, is his only surviving historical subject. Though the elab- 
orate composition was based on a pictorial formula of Rubens, he 
creates a vivid impression of actuality and of human drama by 
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means of accurate topographical details and the lifelike portraiture 
of the principal figures. 

Though Velizquez frequently followed traditional compositions, 
particularly for his royal portraits. it was from no lack of ability 
to compose or invent. With his portraits of Philip IV: the Infante 
Ferdinand and Prince Baltasar Carlos as huntsmen (Prado), 
painted for the king's new hunting lodge, he created a new type of 
royal portrait. For the same place he painted hunting scenes of 
which "Philip IV Hunting Wild Boar" (National gallery, London) 
is possibly an example, and some mythological subjects, including 
probably the portraitlike figures of "Aesop" and "Menippus" 
(Prado). The "Coronation of the Virgin" (Prado), one of his rare 
religious subjects after he became court painter, was painted for 
the queen's oratory, about 1641-42. The series of "Court Dwarfs" 
(Prado), painted during the next few years, are seen with the same 
impartial and discerning eye as are his royal and noble sitters. while 
the character of their deformities is revealed through their awk- 
ward, unconventional poses, their individual expressions and by the 
exceptionally free and bold technique. - The "Lacly With a 
Fan" (Wallace collection, London), one of the few informal por- 
traits of women, is, on the other hand, remarkable for the subtle 
and delicate painting and for the sensitive portrayal of personal 
charm. 

I t a l y :  Second Journey.-At the beginning of 1649 Vellzquez 
left Spain on a second visit to Italy, this time on official business 
as gentleman of the bedchamber, and was given a carriage for pic- 
tures, possibly gifts from Philip to Pope Innocent X: who was to 
celebrate a jubilee in the following year. The chief purpose of the 
journey was to buy paintings and antiques for the king for the 
decoration of new apartments in the royal palace and also to en- 
gage fresco painters to decorate the ceilings of the apartments and 
to reintroduce fresco painting into Spain. Velizquez also found 
fresh inspiration in Italy. particularly from Titian. First he went 
to Venice, where he bought paintings by Titian, Tintoretto and 
Veronese; then he went on to Modena, where he saw the famous 
ducal collection which included his own portrait of the duke of 
Modena. painted in Madrid in 1638 (now in the Modena gallery). 
According to Palomino he also stopped in many other cities, in- 
cluding Bologna. where he visited the fresco painters Agostino 
Mitelli and Michelangelo Colonna to arrange to take them back 
to Spain, though they did not go there until 1658. Palomino re- 
counts that on reaching Rome Velizquez was befriended by emi- 
nent prelates and artists, including Nicolas Poussin and G. L. 
Bernini. He gives a list of the antiques selected by Velizquei, 
from yhich it seems that he followed the tradition of great col- 
lectors since the 16th century and rather than inferior originals 
chose casts of the most famous statues in Rome. "Without neg- 
lecting his other business he also did many paintings" in addition 
to the portrait of Innocent X.  Palomino relates that before por- 
traying the pope, as an exercise in painting a head from life, Veliz- 
quez made the portrait of his mulatto assistant Juan de Pareja 
(earl of Radnor's collection. Longford castle, Wiltshire). an excep- 
tional unofficial portrait, unusually boldly painted, which creates a 
poweriul effect of familiar and living likeness. 

For the portrait of Innocent X (Doria gallery, Rome), one of his 
most important official works. \'el&zquez followed a tradition for 
papal portraits created by Raphael and used by Titian. The poaer- 
ful head: the brilliant combinations of curtain. chair and cope. the 
dazzling white surplice. are painted with a fluent technique and 
almost imperceptible brush strokes that go far beyond the late 
manner of Titian and announce the last stage in Vellzquez' devel- 
opment in the direction of Impressionism. This portrait, which 
has always been Velizquez' most famous painting outside Spain, 
was copied innumerable times and won him immediate and lasting 
renown in Italy. In 16 jo he was made a member of the Accademia 
di San Luca and of the Congregazione dei Virtuosi in Rome. The 
portrait earned for him the pope's support for his application for 
membership of a Spanish military order, though the difficulties 
arising from the fact that he was not of noble birth were so great 
that it was not until 1659 that he received the habit of the Order 
of Santiago. (See also PORTRAIT PAINTING: Baroque and Ro- 

The two small "Views of the Villa Medici" (Prado), where Ve- 
lizquez stayed during his first visit to Rome, must, for stylistic 
reasons, have been painted during his second visit. They are 
unique examples of pure landscape in his surviving work and among 
those of his achievements which foreshadow 19th-century Impres- 
sionist landscapes. The "Rokeby Venus" (National gallery, Lon- 
don) was also probably painted in Italy and is one of the few 
representations of the female nude in Spanish painting. The 
theme of the Toilet of Venus, the rich colouring and warm flesh 
tones are inspired mainly by Titian and other Venetian painters, 
though Velizquez has characteristically made no attempt to dis- 
guise or idealize his model and his Venus is exceptional for his 
time as a portrayal of a living nude model. 

Last  Years.-Velizquez arrived back in Madrid in the summer 
of 1651 with some of his purchases and was warmly welcomed by 
the king who, in the following year, appointed him chamberlain of 
the palace, an office that entailed the arrangement of the royal 
apartments and of the king's journeys. During his absence Philip 
had remarried, and the young Queen Mariana of Austria with her 
children provided new subjects for him to portray. For his por- 
traits of the queen (Prado) and of the king's oldest daughter, the 
Infanta Maria Teresa (Kunsthistorisches Museum, Vienna), who 
had reached marriageable age, he used identical formulas; and nu- 
merous studio replicas of them were made. The royal ladies appear 
as doll-like figures with their enormous coiffures and farthingales, 
and the effect of form. texture and ornament is achieved in VelBz- 
quez' late manner without any definition of detail, in a free, 
"sketchy" technique. The portraits of the young Infanta Marga- 
rita and Prince Philip Prosper (Kunsthistorisches Museum. Vi- 
enna). similar in composition and manner, are among the most 
colourful of his works, and he most sensitively reveals the child- 
like character of his sitters behind the fagade of royal dignity. 
Velizquez' late bust portraits of Philip IV (Prado and National 
gallery, London), of which many studio versions exist, are very 
different in character and are exceptional as royal portraits for 
their informal appearance. These last close-up views of the sad 
and aging monarch are among the most intimate of all Velizquez' 
characterizations. 

In addition to his many royal portraits, Velizquez painted dur- 
ing his last years two of his most original figure compositions and 
greatest masterpieces, which epitomize his whole artistic achieve- 
ment. The "Spinners" (Prado), a genre scene in a tapestry fac- 
tory. is at the same time an illustration of the fable of Pallns and 
Arachne. the mythological subject-like the religious scenes in his 
early bodegones-being represe~lted in the background. But in 
his late work there is no barrier between the world of myth and 
reality; they are united in an ingenious composition by formal and 
aerial perspective. In  the "Meninas" ("Maids of Honour"; Prado) 
(1656), a more natural subject, he has created the effect of a 
momentary glance at a casual scene in the artist's studio ~vhile 
he is painting the king and queen, whose reflection only is seen 
in the mirror in the background, accompanied by the Infanta 
Margarita with her ladies-in-waiting and other attendants. In  
this complex composition, the nearly life-size figures are painted 
in more or less detail according to their relation to the central 
figure of the Infanta and to the source of light. creating a remark- 
able illusion of reality never surpassed by Velizquez or any other 
artist of his age. 

Velizquez' last activity was to accompany the king and court to 
the Isle of Pheasants in the summer of 1663 to arrange the decora- 
tion of the Spanish pavilion for the marriage of the Inianta Maria 
Teresa ni th  Louis XIV. Shortly after his return to Madrid he fell 
ill and died on Aug. 6. 1660. Though he must have had many 
assistants, he left few pupils or immediate followers. The natural- 
istlc tradition in which he was trained was one of the bases of I 7th- 
century Spanlsh painting, but Velizquez' later achievements go 
beyond those of any Spanish or other artist of hi5 century and 
make him a forerunner of modern painting. The first artist in 
Spain on whom they had a profound influence was Francisco de 
Goya, and they provided an important stimulus to Edouard Manet 
and the French Impressionists. Ser also PAIXTING: Spain. 

BIBLIOGRAPHY.-C. Justi, Diego Velazquez und sf in Jahrhundert 
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(1888; 2nd rev. ed. 1903; Eng. trans., Velazquez and His Times, 1889) ; 
A. L. Mayer, Veldzquez: a Catalogue Raisonne' of the Pictures and 
Drawings (1936) ; E .  Lafuente Ferrari, Veldzquez (1944) ; E. du G. 
Trapier, Veldzquez (1948). (E. Hs.) 

VELAZQUEZ (DE C U ~ L L A R ) ,  DIEGO (1465-1524), 
first lieutenant governor of Cuba, was born at CuCllar, province 
of Segovia, Spain, in the year 1465. He arrived in Espafiola with 
Christopher Columbus in 1493 and became the lieutenant of Gov. 
Nicolas de Ovando. He was reputed to be the wealthiest man in 
the island, of graceful presence with fair face and blond hair, 
amiable in disposition and a close friend of the treasurer, Miguel 
de Pasamonte. Through him, Velazquez established direct con- 
nection with the crown. Under Diego Colhn's order, Velizquez 
headed an expedition to Cuba in 1511, establishing on that island 
a base at  Baracoa. Natives of Espafiola, escaping to Cuba, had 
already warned of the Spaniards and the Cubefios, bravely resisted 
the incursion, but the discovery of gold made the Spaniards the 
more eager and valiant. Early in 1513 VelLzquez was married to 
Dofia Maria, the daughter of Cristhbal de CuCllar, but she died 
within a week of the nuptials. Upon teceipt of news of Velbz- 
quez' activities in Cuba, the crown made him repartidor, thus 
authorizing the encomienda system in the new colony. By Aug. 
1515. the repartidor had founded seven cities, built warehouses, 
and had stocked Cuba with cattle in addition to the agricultural 
plantings. In  1517 he sent Fernandez Chrdova, his nephew Juan 
de Grijalva, and Crist6bal de Olid to Yucatan in separate expedi- 
tions to investigate the possibilities of plundering that area. The 
reports led him to commission Hernando CortCs, his secretary, to 
attempt the conquest which was begun in I 519. Velazquez had 
spent the greater part of his fortune in the equipment of the flotilla 
but before CortCs had left Cuba had lost confidence in his choice 
of commander. He tried in vain to halt CortCs and although he 
importuned the Spanish courts for aid, he lost not only the origi- 
nal investment but also the fleet and equipment under command 
of Phnfilo de Narvaez with which he sought to retrieve his loss. 
His misfortunes were increased by his temporary removal from 
office as lieutenant governor of Cuba in I j21. The office of 
repartidor remained to him, however, and through it he was able 
to recoup his fortune. Shortly after the loss of his title of adelan- 
tad0 of Mexico he died and was buried in Santiago de Cuba, June 
11, 1524. 

The story of I'elhzquez rests largely on BartolomC de Las Casas' 
Historia de las Indias (187 5-76), In English, see I. A. Wright, The 
Early History o f  Cuba 1492-1586 (1916). (R. G. RR.) 

VELDE, VAN DE, a family of Dutch artists. 
ESAIAS I VAN DE VELDE ( c .  ~jgo-1630), chiefly a landscape 

painter, draftsman and etcher, who was born in Amsterdam about 
I 590 and died at  The Hague in 1630. He was among the first who 
changed from the romantic Flemish style to a colourful realistic 
vision. Also his genre pieces of elegant garden parties, etc., belong 
to the most modern of this type in Holland. 

WILLEM I1 VAN DE VELDE (1633-1707), a marine painter who 
was born in Leiden in 1633. With his father, Willem I ,  also a 
marine painter, he settled in England in 1672. He made numerous 
drawings of sea fights (collection in the National Maritime mu- 
seum, Greenwich)! first from the Dutch and later from the English 
side. Some of his paintings are exact renderings of actual sea his- 
tory; others are freely composed, carefully executed calm and 
stormy seas. His influence on the development of English sea 
painting was strong. He died in London in 1707. 

ADRIAEN VAN DE VELDE (1636-1672), a brilliant landscape 
painter, also sought after to paint figures in other artists' land- 
scapes, was born in Amsterdam in 1636 and died there in 1672. H e  
specialized in Italian landscapes (although it is not k n o m  whether 
he really visited Italy),  delicately executed in brilliant colours. 
The figure drawings are sensitive and academic. 

See K .  Zoege von Manteuffel, Die Kiinstlerfamilie van de Velde 
(1927) ; C .  Hofstede de Groot, Catalogue of  Dutch Painters, vol. iv 
(1912) and vii ( 1 9 2 3 ) .  (H. K. GE.) 

VELDE, HENRY CLEMENS, VAN DE (1863-1957)~ 
Belgian architect and teacher, who ranks with his compatriot 
Victor Horta as an originator of the avt nouveatc (q.21.)  style, was 

born at  Antwerp on April 3,  1863. By designing furniture and 
interiors for the Paris art galleries of Samuel Bing in 1896, he was 
responsible for bringing the art nouveazl style to Paris. However, 
he was not interested in the style as such, but rather in the phi- 
losophy of William Morris and the arts and crafts movement 
(9 .v . )  in England; and although he had studied in Paris as a painter 
under Carolus Duran his most vital contributions to modern design 
were made as a teacher in Germany, where his name became 
known through the exhibition of furnished interiors a t  Dresden in 
1897. 

In 1902 he went to Weimar as artistic adviser to the grand duke 
of Saxe-Weimar, reorganized the Kunstge~verbliches (Arts and 
Crafts) Institut and the Academy of Fine Art, and thus laid the 
foundations for Walter Gropius' amalgamation of the two bodies 
into the Bauhaus in 1919. Like all progressive German designers a t  
the time van de Velde was connected with the Deutscher TVerk- 
bund, designing the theatre for the Werkbund exhibition in Cologne 
in 1914, but at the same time he was involved in the disputed de- 
signs for the ThCBtre des Champs ElysCes in Paris, later completed 
by Auguste Perret. In spite of his long life, and numerous official 
appointments in Belgium after 1918, he made no further live con- 
tributions to the progress of architecture or design, but remained, 
even in his last years of retirement in Switzerland, an admired and 
venerated living memorial to the creative vitality of the early 
years of the 20th century. 

The extract from van de Velde's ~Memoirs, 1891-1901, published 
in the Arclzitectural Review, 112 : 143-148 (Sept. 1952), gives a 
valuable firsthand account of his ideas and intentions. 

See S .  Giedion, Space, Time and Architecture (1949). (R. BM.), 
VELEZ DE GUEVARA. LUIS (1 5 7q-1644), S ~ a n l s h  . - . , , . . - 

dramatist and novelist, was the k t h o r  of more than 400 ~ l a y s ,  of 
which the best known are Reinar despues de morir and'hf& pesh el 
rey que la sangre. H e  won considerable fame as the author of El 
Diablo cojuelo (1641), a fantastic novel which suggested to Alain 
Rene Le Sage the idea of his Diable boiteux. 

V ~ L E Z - M ~ L A G A ,  a town df southern Spain, in the prov- 
ince of Malaga, finely situated in a fertile valley a t  the southern 
base of the lofty Sierra de Alhama, and on the left bank of the 
small river VClez, I mi. from its mouth and 27 mi. E.N.E. by road 
of Milaga. Pop. (1950) 31,948 (mun). VClez-Milaga was taken 
from the Moors in-1487 by Ferdinand of Castile. Under Moorish 
rule the citadel was built and the town became an important trad- 
ing station and fortress. 

VELIA, an ancient town of Lucania (Gr. I'ele, later Elea) ,  
Italy, on the hill now crowned by the medieval castle of Cas- 
tellammare della Bruca, 440 it .  above sea level, on the southwest 
coast, 12 mi. N.W. of the modern railway station of AscCa, 25 mi. 
S.E. of Paestum. Remains of the city u~alls. with traces of one 
gate and several towers, of a total length of more than 3 mi. still 
exist. I t  is celebrated for the philosophers who bore its name. (See  
ELEATIC SCHOOL.) About 530 B.C. the Phocaeans, driven from 
Corsica, seized it from the Oenotrians. I ts  coins were widely dif- 
fused in southern Italy, and it kept its independence till 78 B.C. 

VELIKA KIKINDA, a town in the Vojvodina, Serbia, 
Yugos. Pop. (1953) 29,570. I t  is one of the centres of produc- 
tion of the famous wheat of the Banat. 

VELLEIUS PATERCULUS, GAIUS ( c .  19 B.c.-after 
A.D. 30). Roman historian whose work is an important source for 
the principates of Augustus and Tiberius. His father was of eques- 
trian status and his mother belonged to a distinguished Campanian 
family. He served as military tribune in Thrace, Macedonia, 
Greece and the east, and in A.D. 2 was present a t  the interview on 
the Euphrates between Gaius Caesar. grandson of Augustus, and 
the Parthian king, Phraataces (Phraates V). Later, as prefect of 
cayalry and legatus, he served for eight years (from A.D. 4) in 
Germany and Pannonia under Tiberius. He was quaestor in A.D. 7, 
praetor in I j ,  and was still alive in 30, for he dedicated his work 
to M. Vinicius as consul of that year. He wrote a compendium of 
Roman history from the origins to A.D. 29. The period from the 
death of Caesar to that of Augustus is treated most fully, and the 
achievements of Tiberius are described in eulogistic terms. H e  
enlarges on Roman colonization, the Roman provinces and literary 



VELLETRI-VELOCITY OF LIGHT 
topics. He applies biographical methods in his account of his- 
torical figures. His style shows distinct characteristics of the 
Silver Age: antithesis, epigram and rhetorical embellishment. 

There are editions of his history by C. Halm in the "Teubner 
Series" (1876). R. Ellis in Oxford classical texts (1928) and. with 
English translation by F. W. Shipley, "Loeb Series" (1924). 

BIBLIOGRAPHY.-W. Schaeffer, Tiberius und seine Zeit iez Lichte der 
Tradition des Velleius Paterculus (1912) ; J .  kt'. Duff, A Liieravy His- 
tory  of Rome in  the SiPzer Age, Fro~lz Tiberius to  Hadrian, pp. 83-100 
(1927) ; I. Lana, Velleio Paterculo o della propaganda (1952). 

(A. H. McD.) 
VELLETRI (anc. Velitrae), a town and episcopal see of the 

province of Roma, Lazio, Italy, a t  the southeast foot of the outer 
ring wall of the Alban crater. 26 mi. S.E. of Rome by rail and 24 
by.electric streetcar line, 1.155 ft .  above sea level. Pop. (19j1) 
I j.329. I t  is the seat of the bishop of Ostia. Good i?-ine is made 
in the vineyards and there is a government experimental station 
for viticulture. Velletri is the junction of the Terracina line and 
a branch to Segni. on the main line to .Naples. At the highest 
point is the municipal palace. The internal facade of the Palazzo 
Ginetti is finely decorated with stucco, and has a curious detached 
baroque staircase by Martino Lunghi the younger. The lofty 
campanile of S. Maria del Trivio. erected in 1,353. is in the style 
of contemporary brick campaniles in Rome. but built mainly of 
black selce (lava), with white marble columns a t  the windo~~s .  
The cathedral, reconstructed in 1660, contains traces of the 13th 
century structure. 

The ancient city of Velitrae was Volscian in Republican times, 
and it is the only Volscian town of which an inscription in that 
language is preserved (4th century B.c.). I t  mentions the two 
principal magistrates as medix. i-elitrae was important as com- 
manding the approach to the valley between the Xlban and Vol- 
scian mountains. Interesting terra-cotta reliefs from a Volscian 
temple have been found (especially jth century B.c.) belonging to 
the period when it had regained its freedom after its first capture 
by Rome. I t  was only reduced in 3 j8  and was punished by the 
destruction of its walls and the banishment of its tom7n councilors 
to Etruria, while their lands were handed over, to Roman col- 
onists. I t  was the home of the gens Octavia, to which the em- 
peror Augustus belonged. (T. A,) 

VELLORE, headquarters city of North Arcot district, Madras 
state, India, on the Palar river and j mi. from a station on the 
Southern railway, 80 mi. W. of Madras city. Pop. (19j1) 106.024. 
I t  has a fortress, famous in the wars of the Carnatic, dating prob- 
ably from the 17th century. I t  is a good example of Indian mili- 
tary architecture, and contains a finely sculptured temple of Siva. 
In  1780 it withstood a siege for two years by Hyder Ali. After 
the fall of Seringapatam (1799) Vellore was the residence of the 
sons of Tipu Sahib, and to them has been attributed the mutiny 
of the sepoys there in 1806. The town contains an arts college and 
a medical school connected with Madras university. 

VELLUM: see PARCHMENT. 
VELOCITY OF LIGHT. The history of the measurement 

of the velocity of light, perhaps the most important of all the 
constants fixed by nature, may be said to have started in 1676 
when Ole Roemer observed certain significant fluctuations in the 
time of arrival of the eclipses of 10, Jupiter's first satellite. A 
series of earlier observations of eclipse periods, T ,  by the Italian 
astronomer Giovanni Domenico Cassini had yielded an accurate 
evaluation of the average eclipse period, To, for this satellite. (A 
modern determination gives this average period as 42 hr., 28 min., 
16 sec.) The distance between Jupiter and the earth varies be- 
cause of the different orbital periods of these two bodies, the differ- 
ence between the maximum and minimum distances being the 
diameter of the earth's orbit. Roemer found a slow variation in 
the period with an amplitude of approximately 2 0  sec. and a period 
of 13 mo.; the latter is just the time required for the earth to 
move in its orbit from one closest approach to Jupiter to the next. 
Starting at  a time when the earth was closest to Jupiter, and trying 
to predict on the basis of the mean eclipse period the time of oc- 
currence of an eclipse six and one-half months later (when the 
earth was its full orbital diameter more distant), Roemer found 
that the actual eclipse occurred with a delay, relative to this pre- 

diction, which he estimated to be of the order of 2 2  min. H e  
dren the correct inference from this that light travels with a 
finite velocity, the delay of 2 2  min. representing its transit time 
across the diameter of the earth's orbit. More recent measurement 
shows this delay to be nearer 16 min. This interpretation did not 
receive acceptance, however, until the English astronomer James 
Bradley in 1727 found entirely independent evidence for the finite 
propagation velocity of light. He found it in his observation of 
the phenomenon known as the aberration of light, a displacement 
of the apparent position of the stars in the direction of the earth's 
orbital velocity. 

An elementary explanation of this effect is usually offered by 
likening the situation of the astronomer with his telescope to a 
man nalking through a shower of vertically falling raindrops and 
carrying a straight vertical pipe. If the man were stationary he 
would have to hold the pipe vertically in order that the raindrops 
fall straight down the pipe without striking its walls, but if he were 
malking with horizontal speed, v, then he would have to incline the 
tube forward at  an angle whose tangent is v/c to the vertical 
(ahere c is the velocity of the falling raindrops) in order that 
each raindrop traverse the length of the pipe in a direction parallel 
to its axis. The analogy to the aberration of light is only valid 
nhen vlc is an extremely small ratio. 

In 1849 the French physicist A. H. L. Fizeau was the first to 
succeed in measuring c, the velocity of light, by a method not in- 
volving astronomical observations. He measured the time of 
transit of light flashes between two hills about 8.6 kilometres (km.) 
apart, near Paris. The beam of light was chopped into flashes by 
means of a rotating wheel a i t h  720 teeth, and Fizeau measured the 
successive critical speeds of rotation at  which the returning flash 
of light (from a mirror on one of the hills) was just eclipsed by 
rotation of succeeding teeth into the path. The experimental con- 
ditions were later improved upon by M. A. Cornu and by T .  Young 
and G. Forbes with more accurate results. A draivback to this 
method is that thc exact speed at  which complete eclipse occurs is 
ill-defined. 

Rotat ing-Mirror  Method.-The French astronomer D. F. J. 
Arago was the first to suggest the famous rotating-mirror method 
which permits considerably higher accuracy than the toothed 
wheel. I t  was first successfully applied by Fizeau and by J. L. 
Foucault working independently in 1850 In these experiments a 
pencil of light from a point source was reflected from a rapidly 
rotating plane mirror and, after traversing a path to a stationary 
mirror about 2 0  m. distant, returned to the rotating mirror. Dur- 
ing the tlme of transit this mirror was found to have rotated suffi- 
ciently to displace the focused image of the light source by a dis- 
tance of o 7 mm. Foucault's result for the velocity of light was 
roughly 298.000 km. per second. This method was greatly im- 
proved by Cornu, by Simon Kewcomb and by A. A. Michelson. 
They increased the path distance and utilized rotating polygonal 
mirrors of glass and steel with very accurately polished optically 
plane faces and with optically accurate mutual orientations be- 
tween faces. The dihedral angles bet~veen adjacent faces were 
equalized by interferometry to better than dF sec. of arc. In a 
series of experiments performed in California and published in 
1927, Michelson used a light path of 44 mi., from &It. Wilson to 
Mt. San Antonio and return. His zoo determinations varied be- 
tu7een extremes of 299,756 and 299,803 km. per second. The 
average value, after correction for the group velocity refractive 
index of air to obtain the vacuum value, yielded 

c = 299,798 i 4 km. per second (1) 

The length of the light path for Michelson's Mt. Wilson deter- 
minations was measured by the U.S. coast and geodetic survey in 
a remarkably accurate triangulation from a 40-km. base line. The 
length of this base was determined to an estimated error of I part 
in ~ ~ . o o o , o o o .  The result ( I ) ,  within its estimated error range, 
is in accord with the results of the best modern measurements. 

Group Velocity and Plzese Velocity.-All methods in which a 
light beam is modulated or chopped into signals whose transit times 
are then measured, such as the toothed-wheel, rotating-mirror or 
Kerr-cell modulation methods, yield values of the group velocity 
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F I G .  I.- - DIFFERENCES B E I W E E N  G R O U P  V E LO C IT Y  A N D  P HAS E V E LOC IT Y 
IN A  D I S P E R S I V E  M E D I U M  

T h e  v e i o c i t y , w i t h  which the nodes and loops propagate is called the group 
velocity. T h e  figure i l lustrates an exaggerated case in which AX/X = 0.1 and the 
corresponding AV/V = 0.05, so t h a t  the group velocity is only half the phase 
velocity 

of light in the medium employed. The group velocity is to be 
distinguished from the phase velocity; the latter is the velocity of 
propdgation of each wave crest of an infinitely long, pure, si- 
nusoidal plane wave train. In a dispersive medium (one in which 
digerent wave lengths propagate at different phase velocities), the 
group velocity and phase velocity are, however, not identical and 
therefore the group refractive index of air is the one which must 
be used in correcting the results (of a measurement in air) to find 
the vacuum value of c, the fundamental natural constant. Fourier 
analysis shows that the effect of modulating or chopping an infinite 
wave train originally consisting of a pure sine wave into identifiable 
groups always introduces other frequencies in addition to the 
original one. The simplest way to illustrate the difference between 
phase velocity and group velocity is, therefore, to consider two 
superposed pure wave trains of equal amplitude and nearly equal 
wave length, X and X + A X,  propagating in the same direction, say 
from left to right. Because of the slight difference in the two 
wave lengths the train will be modulated with nodes and loops as 
shown in fig. I ,  the nodes being separated by a number, XIAX, of 
the original wave lengths, A. If the longer of the two wave lengths 
propagates at  slightly higher phase velocity it will be noted that the 
crests of the wavelets in each group will be moving forward slightly 
faster than the group as a whole, the wavelets continually dying 
at  the front of the group and new wavelets apparently being born 
a t  the rear. The relationship of group velocity, V', to wave 
velocity, V, is then given by the equation 

Actually Michelson had incorrectly used the phase velocity re- 
fractive index in reducing his 1926 results from air to vacuum. 
R. T. Birge detected this error, and for this reason made a correc- 
tion upward of 2 km. per second in Michelson's value, obtaining 
the result ( I )  above. As Table I below shows, this point was 
overlooked by several other workers also. Birge refers to this 
oversight on Michelson's part as "one of the most inexplicable 
errors" he ever encountered since Michelson had: in earlier work, 
shown himself to be completely familiar with the distinction be- 
tween group and phase velocity indices. 

Irvine Ranch Experiment.--A rotating-mirror experiment, be- 
gun in 1929 by Michelson, F. G. Pease and F. Pearson but not 
completed until after Michelson's death in 1931, was conducted 
over a light path in an evacuated pipe one mile long on the Irvine 
ranch near Laguna beach in California. Successive to-and-fro re- 
flections between plane mirrors were employed to yield a total light 
path of some 10 mi. A plot of the statistical frequency distribu- 
tion of the results of nearly 3,000 measurements with this equip-. 
ment showed a distribution with a strong symmetrical peak centred 
at  the mean value 

c = 299,774 km. per second ( 3 )  

The distribution exhibited, however, rather widely spreading and 
more or less symmetrical wings or plateaus on either side of the 

central peak ~vhich were decidedly of non-Gaussian character and 
which, in the late 1950s, were still, unexplained. The computed 
"probable error" of this array of results was Zo.2 km. per second, 
but this apparently overestimates the true accuracy considerably, 
and in the light of knowledge available by the late 1950s the mean 
result (3) is almost certainly 18 or 19 km. per second too low. I t  
may be significant that the value strongly indicated as correct by 
modern and very accurate methods, namely 299,793 km. per sec- 
ond, or even Michelson's slightly higher value ( I  j. falls well inside 
the above-mentioned non-Gaussian plateau on the Irvine ranch 
statistical distribution curve. A posteriori reasons to account for 
the systematic errors in the Irvine ranch work are not hard to 
find. The base line was on very unstable alluvial soil. A correla- 
tion between fluctuations in the results and the tides on the sea 
coast was reported by Pease and Pearson. A far greater number 
of time-of-transit measurements with the rotating mirror than 
with length measurements of the admittedly fluctuating base length 
were made. Base-length measurements, it appears, were all made 
in the daytime. whereas a great majority of the rotating-mirror 
measurements were made at  night. 

The Kerr-Cell Method.-The Kerr cell or electrooptical 
shutter furnishes a method of modulating a light beam much more 
rapidly than the mechanical methods just described. I n  1875 the 
Scottish physicist John Kerr discovered that when a plate of glass 
is subjected to a strong electric field it becomes doubly refracting, 
a phenomenon which appears also in liquids. In  the electrooptical- 
shutter method the Kerr cell, consisting usually of two electrical 
condenser plates immersed in a liquid such as nitrobenzene, is 
placed between a polarizer and an analyzer "crossed" so as to give 
complete extinction when the cell is not active. The light beam 
passes through the cell in a direction parallel to the condenser 
plates. When a considerable difference of potential is established 
between the condenser plates. the electric field causes the liquid 
to behave optically like a uniaxial crystal with its optical axis par- 
allel to the field direction. IVith the cell oriented at  45' to the 
plane of polarization of the polarizer, the incident plane vibrations 
from the polarizer are broken up into t ~ v o  equal components that 
are parallel and perpendicular to the electric field. These travel 
through the cell with different speeds so that a phase difference is 
introduced and the light emerges from the cell as elliptically polar- 
ized light. The horizontal component of this light is then trans- 
mitted by the analyzer. Thus in the absence of the electrical field 
no light is transmitted, but with application of the field the light 
is able to pass. 

A. Karolus and 0. Mittelstaedt in 1925 were the first to develop 
this Kerr-cell method, and 'lV. C. Anderson in 1937 and in 1941 
improved upon it. Nearly 3,000 observations in 1941 by Anderson 
yielded the mean value 

299,776 t g km. per second (4) 

which agrees very well with the Michelson, Pease and Pearson 
value, but is the one which is regarded as almost certainly 19 km. 
per second too low. The different transit times of the electrons in 
the tube used for detecting the modulated light pulses in Ander- 
son's work constituted a possible source of systematic error which 
he recognized clearly himself. This latter objection is avoided in 
the Kerr-cell method of E. Bergstrand described below. 

The two measurements (3) and (4, with their impressively 
large number of replicated observations and their excellent (but  
apparently fortuitous) agreement, misled physicists, including 
Birge, for about a decade. Not until 1949 was suspicion cast on 
the value c = 299,776 km. per second. In that year C. I .  Aslakson, 
using Shoran, a radar method of measuring the distance of an 
airplane from a ground station by the time of flight of a radio 
signal, reported a higher value of c. When signals were measured 
using Shoran, as the airplane approached a position of exact align- 
ment between ground stations separated by a known distance, 
Aslakson obtained limiting results indicating a value, c = 299.792 
2 3.5 km. per second. Since then all other measurements of the 
constant c for electromagnetic radiation made by many observers 
and by much more accurate methods support the higher value 
c = 299.793 km. per second. 
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T h e  Bergstrand Geodimeter.-E. Bergstrand developed equip- 

ment for an improved Kerr-cell modulation method of measuring 
the transit time of light over long outdoor light paths of several 
kilometres. H e  gave the equipment the name "geodimeter" be- 
cause it was developed with the idea of using the method in high- 
precision geodetic surveying. A frequency of 8.33 megacycles 
(mc.)  per second with amplitude of 2.000 v. is used to modulate 
the light source by means of a Kerr cell, and the same high- 
frequency oscillator also modulates the detecting photomultiplier 
tube which receives the returning light from the distant mirror. 
A jo-cycle-per-second (c.p.s.) alternating bias voltage of 5.000 v. 
with a square wave form is also applied to the Kerr cell so that 
the 8.33-mc.-per-second oscillations swing to and fro over the 
steepest and most linear region of the Kerr cell's characteristic 
curve of light intensity v. applied voltage. Thus one set of alter- 
nate half waves of the 8.33-mc.-per-second oscillator give high 
light transmission during one entire half cycle of the so-c.p.s. 
square-wave bias voltage. while the other half cycles of the high 
frequency give low light transmission so as to yield a nearly pure 
sinusoidal variation of light intensity a t  8.33 mc. per second. Dur- 
ing the next half cycle of the so-c.p.s. square wave the reversed 
bias causes the oscillations of light intensity to occur with the high 
light-transmission maxima 180" (of the 8.33-mc.-per-second fre- 
quency) out of phase with respect to their phase during the pre- 
ceding half cycle of the low frequency. If the oscillations of 
intensity of the returning light are in suitable phase coincidence 
with the electrical high frequency which modulates the plate volt- 
age of the photomultiplier tulle., the latter will supply so-c.p.s. 
rectified pulses of a maximum amplitude during one set of alternate 
half cycles, and these are arranged to furnish a rectified pulsating 
signal to an an~plifier. During the other set of alternate half 
cycles oi  the so-c.p.s. square-wave biasing voltage practically no 
rectified signal will be available from the photomultiplier tube be- 
cause the 8.33-mc.-per-second modulating voltage applied to its 
plate is in the wrong phase. Clearly. however, a shift in phase of 
the sinusoidal light intensity can modify this condition of extreme 
unbalance between the rectified signals from the two sets of alter- 
nate jo-cycle half waves. Two vacuum tuhes, controlled from 
the jo-c.11.s. square-wave supply. serve to switch alternate phases 
of this amplified signal from the photomultiplier through a D.C. 
meter of long period. Reversing switches permit the operator to 
reverse the phases of the 50 c.p.s. which the switching tuhes select 
and also to reverse the phase of the 8.33-nlc. voltage applied to the 
photomultiplier tube plate. ?'here will be solnc distance for the 
remote mirror such that the phase delay of the returning oscilla- 
tions of light intensity will just yield a zero reading on the D.C. 
meter, and for the selected frequency of 8.33 mc. per second there 
\\ill occur another such zero for every increase or decrease in 
distance of the remote mirror of about nine metres. 

Uergstrand used great care in guarding against all possible 
sources of systematic error. For example, he explains in his pub- 
lished articles the means provided to correct a systematic error 
resulting from the fact that different parts o i  the image of the 
light source a t  the distant mirror have different phases, depending 
on the part from which light is emanating in the space between the 
Kerr-cell condenser plates. 

S u m m a r y  of S ign i f i can t  Determinations.- In Table I is 
given a list of all the significant determinations of the velocity of 
light of optical frequencies. The first 12 are taken from the 1941 
review of this subject by Birge. Bergstrand's geodimeter measure- 
ments are seen in this table to yield a value of c about 19 km. per 
second higher than the Michelson, Pease and Pearson or the 
Anderson values. The geodimeter has also been independently 
used.by I. C. C. Mackenzie in Scotland with results which do not 
differ significantly from Bergstrand's. This higher value of c also, 
as will be seen. receives further support from high-precision work 
Ivith microwaves. For purposes of comparison, an indirect deter- 
mination of c by E. 8.  Rosa and iY. E. Dorsey, obtained by meas- 
uring the ratio of an electrical charge in absolute electrostatic 
units (e.s.u.) to the same charge in electromagnetic units (e.m.u.), 
is included in 'Table I .  This experiment, carefully carried out a t  
the U.S. national bureau of standards, has been characterized by 

TABLE I.-Determinations of the Velocity of Optical Light 

\corrected/ Stanc1,ard I 
,F;U::, i d ~ ~ t ' O ~ r ~  Corrected by / Corrected for 

Cornu-HGlmert . 
Xfichelson . . 
Newcomb . . 
hIic11elion . . 
Perrotin 
Rosa-Ilorsey* 

Xfichelson I 

I i second) I second) 

T\V 
RAM 
R M  
R M  
T w 

R E U  R .  T .  Birae. 1 Electrical conver- / 
1941 ' ' I sion factor 

R .  T .  Birge, / Group-velocity 
1941 reiractive index 

of air 1 Mittelstaedt 1 K C  )192&99,786 1 + r s  1 R .  T .  Birge, 1 Group-velocity 1 
1941 

R. T .  Birge, 
1941 

Michelson, Pease 
and Pearson 

Anderson . 

intiice5 of 
optical path 

Group-velocity 
indices oi  

RAM 

*The Rosa-Dorsey determination is listed here for purp&es oi  comparison. I t  is no t  a 
determination oi the velocity oi  optical light bu t  of the constant, c, in &lax\\,ell's equations 
(see Llcrjr: Tie I<lecfromagnelic Equations). There is no reason to believe that  the two 
should differ in value, however. 

tTLV = toothed wheel; RXf = rotating mirror; R E U  = ratio electrical units: K C  = 
Kerr cell. 

1953 

Hiittel . 

.4nderson . 
Bergstrand 
hIacken~ie 

$The root-mean-srjuare or "standard" error is adopted as the index of precision in this 
article in accord with the best modern error-statiitical usage. LVherever "probable 
errors" were those orisinally given they have been converted to standard errors by 
dividing each probable error by o 674j .  

299,774 
K C  11937 

Birge as "one of the most beautifully executed pieces of precision 
research in the entire history of science." (R.  T .  Birge. "The Gen- 
eral Physical Constants as of August 1941 With Details on the 
Velocity of Light Only." The Physical Society. Repovts on Prog- 
ress i n  Physics, vol. 8 [London, 19411.) The Rosa and Dorsey 
value, c = 299.784 -+ 15 km. per second. is about a t  the mid-point 
of the above-mentioned 19-km.-per-second discrepancy interval 
and its precision is insufficient to discriminate clearly in favour of 
either the old 299,774 value or the modern 299.79,3 value, but i t  is 
worth noting that this careful piece of work is not inconsistent 
with the modern high value since the difference, 9 km. per second, 
has an expected standard deviation of -+I j km. per second. I n  
fact. if the Michelson, Pease and Pearson and the Anderson value5 
are excluded. the remaining data of Table I ,  including the work of 
Rosa and Dorsey and the Mt.  LVilson work of Michelson, are not 
a t  a11 inconsistent with the newer. much more accurate. high value. 

299,771 

K C  

K C  
KC 
K C  

VELOCITY DETERMINATIONS O F  RADIO-FREQUENCY 
WAVES 

The question of whether the speed of light in vacuum varies with 
wave length or frequency seems to have been clearly settled long 
ago by observationsof variable stars. Some of these are so distant 
that their light must take many centuries to reach the earth. Were 
there any difference in the propagation velocity of the light of 
different colours, even to so small an extent as one part per million, 
the apparent colour of the star would change as it waxed and 
waned, and no evidence whatever for such an effect has been 
observed. 

.in even more conclusive test of the absence of any dispersion, 
in the propagation of radiation of very different wave lengths across 
intergalactic space has been obtained as a by-product of radio- 
astronomy. In  19j1  F. G. Smith of Cambridge university suc- 
ceeded in locating u-ithin an area of less than one square minute 
of arc an already well-known. exceedingly intense source of extra- 
galactic radio waves in the constellation Cygnus. \Valler Baade 
thereupon took a picture of the object with the zoo-in. Palomar 
telescope and discovered that a t  this point two very distant galaxies 
gave every evidence of being in close collision. The Doppler shift 
toward the red of the optical spectral lines emitted from this object 
show it to be 2 jo,ooo.ooo light years distant from the earth. and the 
21-cm. radio line of hydrogen (discovered in the laboratory 11y 
\$-illis Lamb, Jr.. and R.  C. Retherford in 1950) as emitted from 
this radio object was found to have exactly the same red shift. 
One is forced to the co~lclusion that the radio waves and the light 
waves have been propagated over this huge distance with exactly 

1937 299,771 

1 ~ ~ 1 : z q 9 , 7 7 6  
I V ~ I ' Z Q Q , ~ ~ ~ . I  
1953 200,792-4 

+ 15 

+ 9 
C 0 . j ~  
? 0.5 

optical path 
R .  T. Birge, Grou~i-velocity 

1941 1 refractive index 
of air 

1 



VELOCITY OF LIGHT 
the same velocity. Recent experiments measuring the propagation 
velocities of radio waves on the one hand and of very short wave- 
length gamma rays on the other give complete support to the hy- 
pothesis that all wave lengths propagate with the same speed in 
vacuum. 

The principal high-precision radio-frequency measurements of 
c up to 1955 may be listed as ( I )  W. W. Hansen and K. Bol a t  
Stanford university, Stanford, Calif., using microwave cavity 
resonance with a cavity of fixed length; (2) L. Essen at the Na- 
tional Physical laboratory, Teddington, Eng., using cavity res- 
onance in a cavity of variable length; (3) K. D. Froome, also at  
the National Physical laboratory, using a free-space microwave 
interferometer; (4) Aslakson, using the above-mentioned Shoran 
radar method originally devised for determining the distance of 
an airplane from a ground station; (5) E. K. Plyler. L. R. Blaine 
and W. S. Connor, and D. H. Rank et al., using infrared spectro- 
scopic measurements of the molecular constants of carbon monox- 
ide; (6) E. F. Florman, using a large-scale radio interferometer a t  
172.8 mc. per second. set up on a dry lake bed in Arizona. 

All these radio-frequency methods depend in principle on deter- 
mining independently a frequency, v, and a wave length, X, asso- 
ciated with some electromagnetic wave phenomenon. If v and X 
were the frequency and wave length of a train of infinite plane 
waves in free space (vacuum), then the velocity of light, c, would 
be simply given by the product, vX = c. If the waves are confined 
in cavities or interact with material objects, or if they are neither 
plane nor infinite (as is usually the case), then complicated cor- 
rections are required. 

The results of all these methods (see Table 11) indicate clearly 
that the earlier-weighted average value arrived at by R. T. Birge, 
based chiefly on the Michelson, Pease and Pea~son rotating-mirror 
and evacuated-tube determination and on the Anderson Kerr-cell 
determination, i.e., 299,776 km. per second, was too low by about 
16 or 17 km. per second. The values after 1948 are far from 
being of equal reliability or accuracy, nor are they all completely 
in agreement to within the accuracy estimated by their authors. 
The Hansen and Bol result in particular disagrees with the others 
by being about 3 km. per second lower-a disagreement which, 
though small judged by earlier standards, is uncomfortably large 
relative to the claimed precision measures. 

The Hansen and Bol Method (Fixed-Length Cavity Res- 
onance) .-In the Hansen and Bol measurement a cavity resonator 
was employed which was an accurately machined right circular 
metal cylinder with optically flat removable metal ends. To reduce 
losses and to insure a "high-Q" resonance, the machined cast-iron 
cavity surfaces were plated with silver. Three spacer rods, located 
in longitudinal holes in the cylinder wall, were used to space the 
silver-plated surfaces of the cast-iron optical flats which formed the 
end faces of the microwave cavity. These spacer rods had convex 
spherical ends which on each rod were zones of a common sphere. 
All three rods were carefully equalized so that as long as contact 
was n-ith the ends, the distance between two parallel planes (one 
contacting each convex surface) was independent of the orienta- 
tion of the rod axis. The three rods were intercompared in a 
temperature-controlled oil bath by an ingenious spring-feeler 
multiplying gauge and were lapped t o  uniform length. The dis- 
tance between plane end faces of the cavity was determined inter- 
ferometrically by replacing the silver-plated cast-iron flats with 
glass flats. A source of some uncertainty entered here because of 
the possible difference in elastic or plastic yield at the points of 
contact between spacer rods and the two different kinds of flats. 
A study of this effect was made by varying the loading. The 
diameter of the cylindrical cavity could not be measured accurately 
by direct means, but the ratio of length to diameter could be deter- 
mined by a calculation from the ratio of the observed resonant 
frequencies for two modes of electrical vibration (the TE,,, and 
TE,,, modes) since one of these depends primarily on the length 
of the cylinder and the other primarily on its diameter. The ratio 
of length to diameter had been chosen purposely so as to put 
the frequencies of the two modes only a few megacycles apart out 
of 3,000 mc. A correction to the resonant frequencies was required 
because of the perturbation produced by the probe hole through 

which the electromagnetic energy is introduced into the cavity. 
The shift in resonant frequency produced by this hole was theoret- 
ically predicted to vary as the cube of the diameter, and this was 
experimentally verified. This finding permitted extrapolation to 
find the frequency for a vanishingly small hole. An insulating gap 
was purposely allowed between the plane ends and the cylindrical 
walls to suppress those certain unwanted modes of electrical vibra- 
tion for which currents would otherwise be required to flow across 
this gap. Correction for the gap was small and easily made. 

The high-frequency currents in the conducting walls of the 
cavity, which must necessarily accompany the electromagnetic 
waves, only penetrate into the conductor to a certain very shallow 
depth (the shallower the higher the frequency of the particular 
mode of oscillation), known as the "skin depth." The skin depth 
and current distribution depend also on the resistivity and dielec- 
tric constant in this shallow region. In  this experiment the true 
electrical dimensions of the cavity are greater than the mechanical 
dimensions by an amount of the order of magnitude of the skin 
depth. The possible presence of a thin film of silver sulfides of 
unknown thickness with a resistivity and a dielectric constant 
differing from the values for bulk silver will affect the observed 
resonant frequency of the cavity. Correction for this should in- 
crease the Hansen and Bol value of the velocity slightly. I t  has 
been also suggested by E. S. Dayhoff that the mechanical effect of 
polishing the silver-plated surface may cold-work the metal and 
thus greatly decrease its conductivity in an extremely shallow 
layer. I t  is unfortunate that Hansen and Bol only made measure- 
ments at just enough frequencies to determine c in the absence of 
such anomalous skin effects. I n  any precision measurement it is 
always a better policy to overdetermine the measurements in an 
effort to uncover unsuspected systematic errors. 

The Froome Method (Free-Space Microwave Interferom- 
eter).-The four-horn Fraunhofer diffraction microwave interfer- 
ometer of Froome is shown schematically in fig. 2. A Pound 
stabilized reflex klystron oscillator is used as the source of 24,005- 
mc.-per-second microwaves corresponding to a wave length of 
about 1.25 cm. The accuracy of the frequency measurement is 
?bout I part in ~oo,ooo,ooo. The microwave energy from the 
oscillator passes to a hybrid junction ("magic T") which serves as 
a beam divider, from which it passes through two long wave-guide 
arms to the pair of transmitting horns. The matching stub and 
phase shifter (see fig. 2) to the left of the beam divider, together 
with a "constant phase auxiliary interferometer" (c.p.i.), consti- 
tute a device for altering the amplitude of the waves transmitted 
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down this arm without introducing any change of phase. I n  this 
c.p.i. the  input wave is split into two components of equal ampli- 
tude in two different paths. These components are subsequently 
recombined after a change in their relative phases brought about by 
an  increase in path length for one path and an exactly correspond- 
ing decrease in path length for the other. The t ~ v o  equal vectors 
representing the phases of the two components are thus rotated in 
opposite directions through the same angle so that the direction 
(phase) of their resultant is unchanged while its amplitude is re- 
duced. The phase shifter to the right of the beam divider, together 
with the  variable attenuator, is required in order to adjust and 
balance the position of the first interference minimum. 

A pair of receiving horns mounted on a movable carriage con- 
structed almost entirely of silica tubes (for thermal stability) is 
arranged to travel on ways through a path of about one metre 
length. The pair of receiving horns is centred o? a straight line, 
the  central axis running betueen the two stationary transmitting 
horns. The t u o  received signals are "mixed" to produce interfer- 
ence, and are detected by means of a simple superheterodyne ar- 
rangement;  the output is rectified and indicated on a milliammeter. 
An interference minimum is then indicated by minimum current 
through the meter and the carriage can be set on a minimum to 
better than one micron. Lenses were introduced into the horns to 
render the waves more nearly plane-parallel. Of course diffraction 
effects coming from the finite dimensions of the horns relative to 
the wave length tend to distort the wave fronts so that the simple 
relationship Xv = c is invalidated and requires a correction. The 
seriousness of errors of this sort diminishes the farther. in terms of 
wave lengths, the two transmitting horns are placed from the re- 
ceiving horns, and by varying this distance it was possible therefore 
for Froonle to arrive a t  an estimate for the correction to be applied. 

A wave-length measurement then consists of determining the 
exact displacement of the carriage corresponding to 81 wave 
lengths (162 minima) measured to 4 micron by means of end- 
contact gauges. Froome states that this 24.005-mc.-per-second 
equipment is merely a. prototype constructed for the investigation 
of sources of inherent error. The conditions were, therefore, de- 
liberately chosen to cause errors. as. for example, the random ef- 
fects arising from reflections in the rather small room. Xeverthe- 
less the  apparatus was found to yield an accuracy of I part in loG 
for the  velocity measurements. Much better results are  antici- 
pated from the final equipment which is to operate a t  70,000 mc. 
per second ( A  = 4 mm.) over a path difference of 1,000 minima in 
a much larger room. Ten observations with the present prototype 
have been reduced to yield a preliminary value for the free-space 
velocity of electromagnetic waves in vucuo of 

c = 299,793.0 - 0.3 km. per second ( 5 )  
T h e  original papers of Essen and of Froome give many details and 
refinements which are omitted here, and contain a particularly 
careful study of correctioris for the refractive index of air and 
water vapour. 

Table I1 lists the experimental values of c obtained for radio, 
micro\vaves and infrared radiation since 1949 and, for con~parison 
with these, the results of Bergstrand's, Mackenzie's and Schold- 
strom's determinations with optical light by means of the geodim- 
eter. Although the other methods are  somewhat less precise than 

TABLE 11.-Experi?nental Values of the Velocity cd 
Electruma~netic Radiation i n  J7acu:tm 

Author / I1?te o !  blethodt  
,puhl~cationl 

velocity ( ~ m  per1 
second) 

Asiakson I819 
Hansen and Bol . . 19.50 

Aslikson. . . . 
Froome . . . . 
Mackenzie* . . . 

Florman I955 
Rank ,  Bennett and ~ e n k e t t  1 1956 
Scholdstrom* I 1056 

Shoran 
FLCR 
VLCR 
Geodimeter 
Shoran 
FSMM'I 
Geodimeter 
FSMLL'I 
Infrared Spectroscopy 
FSMTVI 
Infrared Spectroscopy 
Geodimeter 

I-- , - ,  , . - -  , 1 
*The measurements of Berrstrand. hlackenzie and SchOldstrnm are a t  ontical fre- 

quencies; all the others are for radio waves. 
tFLCR = fixed-length cavity resonance; VI,CR = variable-length cavity resonance; 

FSMWI = free-space microwave inlerferometer. 

those of Froome and of Bergstrand, i t  will be noted that a11 of the 
modern determinations strongly support the higher value. c = 
299.793.0 = 0.3 km. per second. upon which the quite independent 
methods of Froome and of Bergstrand are in excellent agreement 
as contrasted with the value some 17 km. per second lower which 
was thought in 1941 to be correct. The reader will find cited in the 
bibliography an excellent review by J. F. Mulligan and D. F.  Rlc- 
Donald in which all methods listed in Table I1 are described and 
discussed. See also ELECTRICITY ; LIGHT. 

BIBLIOGRAPHY.-Joseph F. Mulligan and Daniel F. McDonald, "Some 
Recent Determinations of the Velocity of Light, 11," Anzerica~z Journal 
o f  Physics 2 ; : I80 (1957). This article contains a complete bibliograph- 
ical list 'of references to all the original papers describing determina- 
tions made between 1949 and 1956. E. R. Cohen, K. M. Crowe and 
J. W. M. DuMond, T h e  Fz~ndat~zrvztnl Constants of Physics (19,j.i) ; 
T. Preston, The Theory of Light, 5th ed., 'p. 534 (1928) ; R. T. Birge, 
"The General Physical Constants as of August 1941 With Details on 
the \'elocity of Light Only," The Physical Society, Reports on Progress 
in  Physics, 8 :  90 (1941). ( J .  W. M. D.) 

VELOUR. The term velour (French for velvet) refers in par- 
ticular to a large variety of woolen textures, and in general to 
several varieties both of woolen and cotton textures, arid also 
to union fabrics, that are formed with a short furry nap or fur 
on either one side only or on both sides of the fabric, and de- 
veloped. subsequent to weaving, by operations of milling and rais- 
ing. Velour fabrics are characterized by a soft and full "handle" 
or "feel" and used as dress and costume fabrics, suitings. coatings 
and dressing gowns according to the texture. Velour is also ap- 
plied as a general description of many other varieties of fabrics 
produced from a mixture both of wool and cotton, and to some 
varieties of all-cotton fabrics on which there is developed the 
characteristic "velour finish." after weaving. 

The nap or pile surface of a velour fabric. produced by milling 
and raising, is not analogous to the velvet or plush pile of true 
velvet or plush, nor of velveteen (cotton velvet) in which the 
pile is produced by a series of tufts,  that stand erect from a 
foundation texture. and are developed by severing the pile warp 
threads, in velvet and plush (q.v.) fabrics, and the pile picks of 
weft in velveteen or cotton velvet. 

VELSEN, a town of the Setherlands, in the province of North 
Holland, close to Ymuiden. with which it forms a single munici- 
pal administration. Pop. (1957 es t . )  59.938 (mun.) .  I t  is on the 
North sea canal. and forms the port of entrance for Amsterdam. 

VELVET. The term "velvet" applies strictly to  the true type 
of the plain silk velvet of the lighter textures. constructed with a 
short "velvet!' or plush pile surface, which is developed during 
weaving by severing certain warp threads of silk, thereby causing 
the severed threads to stand erect in the form of short tufts from 
a substantial foundation texture of silk. cotton or other textile 
material. Velvet has been greatly in the popular favour for many 
centuries as a dress material. also for garments for use on such 
occasions as state: social and religious ceremonies and an infinite 
variety of uses such as curtain drapery. hangings and furniture up- 
holstery and many other purposes. The richest velvet fabrics are 
those of Dutch (Utrecht) and Genoese manuf;tcture, and that 
variety known as "collar velvet" for use specially in making the 
collars of men's overcoats. The velvet pile warp consists of pure 
silk yarn, though the foundation texture may be woven from a 
silk warp and cotton weft. or all cotton for both warp and weft. 

One of the oldest examples of velvet is that forming part of a 
14th-century embroidered cape in the College of Mount St. hlary, 
Chesterfield, Eng. In  the earliest of the inventories relating to 
church vestments. there is a reference.'in St. Paul's. London. A.D. 

1295. to the use of "velket" n i th  ~tc, kindred meb "fustian," for 
"chasubles"; while in that of Eweter cathedral, in 1327, \elvet, for 
the first time is mentioned as being "in two pieces not made up. of 
which some yards had been then sold for vestment making " 

Velvet Weaving.-Velvet f ab r~cs  of the lighter textures are  
woven on hand looms and produced from two distinct series of 
warp threads and one series of weft threads, viz., "ground" threads 
to form the foundation texture. and "pile" threads to form the 
pile, arranged in the fabric in the order of two ground threads and 
one pile thread, uniformly. Also. each system of warp threads is 
contained on a separate warp beam or roller in order to permit the 
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tension and rate of delivery of each system to be adjusted and 
controlled independently. This provision is essential by reason of 
the two warps contracting at  different rates during weaving; that 
of the pile warp being considerably greater than that of the 
ground warp, and in the ratio of about six or eight to one, respec- 
tively, according to the length or depth of the pile. 

During weaving, the pile is developed by raising all the pile 
warp threads while the ground threads remain down, and then 
insetting through the warp shed thus formed, a long, thin steel 
wire, having a narrow groove formed in the upper edge, and ex- 
tending for its entire length. This wire, termed a "pile wire" is 
then beaten-up by the reed right up to the "fell" of the cloth, just 
as an ordinary pick of weft, after which (in one velvet structure), 
three picks of weft are inserted in succession. These interweave 
with the ground warp threads on the plain calico principle to pro- 
duce a firm foundation texture for the tufts of pile. Also, for the 
first and third of these picks, all pile warp threads are left down, 
but are raised on the second or intermediate pick, thereby inter- 
weaving these threads on the principle known as "fast" or "lashed" 
pile which binds them very securely to the foundation texture, 
with less risk of their accidental withdrawal, when the f'abric is in 
use. After these three picks of weft are inserted, another pile 
wire is inserted in the warp shed, formed, as before, by raising 
all pile warp threads only and leaving down all ground threads. 
Then follow the next three ground picks in succession, and so on, 
in the same regular sequence, uniformly. 

Produc ing  t h e  Pile.-From this brief description, it will be 
apparent that all the pile warp threads simply bend over the 
grooved pile wires and thus form a horizontal row of loops extend- 
ing across the entire widrh of the fabric, between the two sel- 
vedges, while those wires virtually constitute thick picks of weft 
which, along with the three fine picks, are all beaten up close 
together, by the reed, in the usual manner. After,the second pile 
wire has been inserted, and followed by the three ground picks, 
the weaver releases the first wire by severing, with a knife spe- 
cially adapted for that purpose, all the pile threads that pass 
over it. This wire is then removed and inserted in the next pile 
warp shed to be followed by three more ground picks, after which 
the second wire is also released, and removed to be again inserted 
in the next following pile warp shed, and so on, continuously. The 
severing of the loops formed by the pile warp threads causes these 
to stand erect as short tufts and thus produce the pile surface. 

The instrument employed by a velvet weaver, for cutting the 
pile warp threads, consists of a special form of knife blade, bent 
a t  an angle and fixed adjustably in a frame described as a "tre- 
vette." This frame serves both as a handle and guide for the 
blade, of which the thin and sharp edge is inserted by the weaver 
into the narrow groove of the pile wires, and drawn quickly, by 
the right hand, from the left selvedge to the right, with the rear 
side of the "trevette" bearing against the pile wire last inserted, 
to serve as a guide, while the knife edge passes along the groove of 
the pile wire nearest the weaver. 

Types of Velvet.--Velvet fabrics also comprise many other 
varieties ranging from the light, plain textures employed for per- 
sonal adornment, to the heavier and stronger figured textures for 
furniture upholstery, curtain drapery, mats, rugs, and similar 
articles of a more durable character. These comprise such types as 
Utrecht velvet, "frieze" velvet, "moquette" velvet, and others of 
a similar kind. Many of these varieties of figured velvets, with 
the pile produced from mohair and uool, are woven in pouer looms 
furnished with a special mechanism adapted to insert the "pile 
wires" into the warp sheds and afterward withdraw them from 
the cloth, automatically. 

Figured velvet fabrics are also sometimes embellished with both 
a cut or "velvet" pile and an uncut (i .e. ,  looped or "terry") 
pile, with very pleasing effect owing to the lighter and darker 
tones of colour resulting from the difference in the reflection of 
light from the velvet and terry pile surfaces, which appear to  
be of darker and lighter tones, respectively, although produced 
from warp threads of exactly the same material, colour and counts 
of yarn. 

Very beautiful varieties of figured, plush pile fabrics are those 

so-called "embossed" plush or velvet pile fabrics. 
(H. N.) 

VELVETEEN. One of the most important varieties of the 
type of fabrics comprised under the general description of "fus- 
tian" (9.v.). Such fabrics are virtually "cotton velvets" con- 
structed with a short weft pile surface and bear a very close re- 
semblance to the true velvets (9.v.) constructed with a warp 
pile of silk. 

Although "velveteen" and "velvet" have a similar general ap- 
pearance, they are each constructed on distinctly different prin- 
ciples of fabric structure. 

Before being submitted to  the operation of fustian cutting, all 
velveteen fabrics have a smooth and even weft surface very 
similar to that of ordinary cotton weft-face satin textures known 
as "sateen," and may be made to assume, during that operation, 
either a plain pile surface uniformly, or else a ribbed or corded 
surface with the ribs extending lengthwise of the fabric, i.e., in 
the direction of the warp threads. Although they comprise sev- 
eral different modifications in respect of their structural details, 
they all embody the same essential features in their construc- 
tion. 

This consists of the development of a series of short tufts of 
weft pile on a foundation of the plain calico, a simple twill or 
other elementary weave structure of a suitable character. They 
consist essentially of one series of warp threads and two series 
of weft threads, viz., "face" or pile picks and "back" picks, re- 
spectively, of the same kind of weft from a single shuttle. The 
warp threads and back picks are interwoven on some elemen- 
tary principle to constitute the foundation texture, mhile the 
face or pile picks are allowed to "float" somewhat freely on 
the face, as in a sateen fabric, to  be afterward severed by the 
fustian knife, in order to develop the tufts of pile. 

Face and back picks may be employed in any suitable ratio 
ranging from two to as many as nine pile picks for each ground 
pick, and with the face picks floating loosely over from 3 to 1 1  
warp threads chiefly according to the character of texture as 
regards the length (or depth) and denslty of the pile and the 
weight and quality of the fabric and its particular use. 

F o r m i n g  t h e  Pile.-During the operation of fustian cutting, 
all the floating pile !\eft is severed by the fustian knife, thereby 
causing that weft to stand erect, and thus form the short tufts of 
pile which lie in close formation. This operation develops the 
characteristic velvet or plush pile over the entire surface of the 
fabric. 

The picks are cut by the fustian knife. This knife blade is 
formed with a very fine and sharp cutting edge a t  the extreme 
end of a long, square, steel shank inserted in  a wooden haft to 
be held by the fustian cutter. 

After the velveteen fabric has been prepared in a suitable 
manner for cutting and stretched taut in a frame for that pur- 
pose, the fustian cutter, commencing at  one selvedge, proceeds 
to cut that stretch of cloth one "race" or "run" a t  a time, tak- 
ing each "race" in succession. 

Variet ies  of Velveteen.-There are three principal varieties 
of velveteen, distinguished chiefly by the particular weave struc- 
ture on which the foundation texture is based. Hence, they are 
described as "plain" or "tabby-back"; "jean" or "jeanette-back"; 
and "Genoa-back" velveteens. 

The tabby-back variety signifies a foundation texture based 
on the plain calico weave; whlle jean-back s~gnifies those based 
on the three-end (5) regular twill weave; and Genoa-back 
those based on the four-end two-and-two (+) regular twill 
weave; while there are many other weaves employed in their 
construction. I n  addition to  these variations, some velveteens 
are also constructed as "fast" or "lashed" pile velveteen, a name 
derived from the method of interweaving the picks of pile ~ e i t  
with the warp threads in  such a manner that the tufts of pile are 
thereby interlocked or "lashed" more securely in the foundat~on 
texture. Thus, instead of each tuft of pile being looped under- 
neath only one warp thread by the usual method, each tuft in a 
lashed-pile velveteen intersects with three warp threads in sui- 
cession. 



See H. Nisbet, Grammar of Textile Design (1927). (H. N )  not only In Vendte proper but also in Lower Po~tou,  Anjou, 
VELVETLEAF (Abutilon theophrasti), an annual velvety- Lower Maine and Brittany. The district was mainly inhabited 

hairy plant of the mallow family (Malvaceae; q.v.), known also by peasants; it contained few important towns, and the boz~rgeois 
as Indian mallow, native to southern Asia and widely naturalized were but a feeble minority. The ideas of the revolution were 
in the warmer parts of the United States, where it grows as a slow in penetrating to this Ignorant peasant population, nhich had 
weed. always been less civilized than the majority of Frenchmen, and 

I t  grows from two feet to eight feet high, with heart-shaped in I 789 the events which roused enthusiasm throughout the rest 
leaves and clusters of beaked seed pods with very long-lived of France left the VendCans indifferent. Presently, too, signs of 
seeds. In  Chlna it  is grown for a fine fibre called chingma, derived discontent appeared. The priests who had refused to submit to 
from the stem. the Civil Constitution of the Clergy perambulated these retired 

VENAISSIN, formerly a province of France, bounded on districts, and stigmatized the revolutionists as heretics. I n  1791 
the north and northeast by Dauphin&, on the south by the two "representatives on mission" informed the convention of the 
Durance, on the east by Provence and on the west by the RhGne. disquieting condition of VendCe, and this news was quickly fol- 
I t  comprises the present de'partement of Vaucluse. I t s  capital is lowed by the exposure of a royalist plot organized by the mar- 
Carpentras. quis de La Rouerie. 

Venaissin is a picturesque territory, varying in scenery between The signal for a widespread rising was the introduction of 
the foothills of the Alps and magnificent plains, which are irrigated conscription acts for the recruiting of the depleted armies 0.1 

by  canals supplied by the Rhbne, the Durance and the Sorgue the eastern frontiers I n  Feb. 1793 the convention decreed a levy 
The Comtat-Venaissin (Comzfatus 17enassinzts), the terrltory on the whole of France, and on the eve of the ballot the VendCe, 

of the Gallic people, the Cavares, belonged first to the counts rather than comply with this requisition, broke out in insurrec- 
of Provence and then to the counts of Toulouse. Ceded to the tion. In  the month of March 1793 the officer commanding at  
pope in 1218 by Raymond VII ,  count of Toulouse, and again in Cholet was killed, and republicans were massacred at Machecoul 
1274 by Philip the Bold, it  was only united to  France in 1791. and St. Florent. Givlng reln to their ancient antipathy, the re- 

The town of Avignon ( q . ~ . ) ,  anciently distinct from the volting peasantry attacked the towns, which were llberal in ideas 
Comtat-Venaissin, was incorporated in it by Pope Clement \'I and republlcan in sympathies. 
a t  the beginning of the 14th century. Avignon, a bishopric since These first successes of the VendCans coincided with grave re- 
the 1st century, became an archbishopric in 1475. Carpentras was publican reverses on the frontier-war with England, Holland and 
a bishopric from 483 till 1805. Spain, the defeat of Neerwinden and the defection of Charles 

For history see L. Loubet, Carpentras et le Comtat-Venaissin avant Duinourlez. The e'migrbs then began to throw in their lot with the 
et aprBs l'antzexzon (1891). I'enditans. Royallst nobles like the marquis de Bonchamp, Char- 

VENDACE (Coregonzcs zlandesizts), a small fish of the salmon ette de la Contrie, Glgot d'ElbCe, Henri de la Rochejaquelein and 
family, from the lakes of Lochmaben, in Dumfriesshire, Scot- the marquis de Lescure placed themselves a t  the head of the peas- 
land; the name is also given to an allied form (C. gvacilior), from ants. Although several of these leaders were Voltairians, they held 
Derwentwater and Bassenthwaite. These differ from other British up Louis X\'I, who had been executed in Jan. 1793, as a martyr 
species in having the lower jaw prominent; the scales are l a r ~ e r  to Catholicism, and the Vendtans, who had hitherto styled them- 
than in related species from the Arctic ocean and the countries selves the Christian army, adopted the name of the Catholic 
round the Baltic. (See WHITEFISH; SALMON AND SALMONIDAE.) and Royal army. 

V E N D ~ E ,  a maritime de'partement of western France, formed The Convention took measures against the e'migre's and the 
in 1790 out of Bas-Poitou, and taklng its name from an unlm- refractory priests. By a decree of March 19, 1793, every person 
portant tributary of the Skvre Niortaise. I t  is bounded by Loire- accused of taking part in the counterrevolutionary revolts, or of 
InfCrieure and Maine-et-Lolre on the north, by Deux-Silvres on wearing the mhite cockade (the royalist emblem), was declared 
the east, by Charente-InfCrleure on the south and by the Atlantic an outlaw. The prisoners were to be tried by military commissions, 
ocean on the nest for 93 mi. Pop. (1954) 395.641. Area, 2,709 and the sole penalty was death with confiscat~on of property. The 
square miles. The islands of Yeu (area, 9 sq.mi.) and Xolrmou- convention also sent representatives on mission into VendCe to 
tier are included. The de'partement stretches from the Hauteurs effect the purging of the municipalities, the reorganization of the 
de la GBtine (935 ft.) in the northeast doun the wooded slopes national guards in the republlcan tonns and the active prosecu- 
of the Bocage VendCen to the plaln, bordered toward the sea by tion of the revolutionary propaganda. These measures proving in- 
the Marais, largely salt marshes reclaimed during the last four sufficient, a decree was promulgated on Aprll 30, 1793, for the 
centuries. The Gdtine is a southeast to northwest axla1 line of despatch of regular troops; but, in spite of their failure to  capture 
the Armorican system, and the Bocage on its flank is formed Nantes, the successes of the VendCans continued. 
mainly of Palaeozoic rocks, but the plain on the edge of the At the end of Aug. I 793, the republicans had three armies in the 
Marais is of Jurassic limestone. The three chief rlvers are the \Tendte--the army of Rochelle, the army of Brest and the Mayen- 
Skvre Nantaise, draining the Gdtine longitudinally, the Lay, and, ~ a i s ;  but thelr generals were either ciphers, llke Charles Philippe 
in the south, the Silvre Niortaise. The climate is that of the Ronsin, or divided among themselves, like Jean Antoine Rossignol 
Girondine region, mild and damp, the temperature rarely rising and Count J. B. Camille Canclaux. They were uncertain whether 
above 7 7 "  or falling below 18" F.; 1 2 0  to 150 days of rain give to cut off the VendCans from the sea or to drive them west

w

ard; 
an average annual rainfall of 25 in. The woodland is colder than and moreover, their men were undisciplined. Although the peas- 
the plain, and the marsh is unhealthy. ants had to l e a ~ e  their chiefs and work on the land, the VendCans 

VendCe is served by the Ouest- tat railway and has 81 mi of still remained formidable opponents. They were equipped partly 
navigable rivers and canals. The ddpartement forms the diocese of rvith arms supplied by Engldnd, and partly with fowling pieces, 
Luqon, has its court of appeal and educational centre at  Poltiers, nhich at  that period were superior to  the small arms used by the 
and is in the district of the 11th army corps (Nantes). There are regular troops, and their intimate knowledge of the country gave 
three arrondissements (La Roche-sur-Yon, Fontenay-le-Comte them an inlmense advantage. 
and Sables-d7O1onne), 30 cantons and 306 Communes. The chief The dissensions of the republican leaders and the demoralizing 
towns are La Rothe-sur-yon, the capital, Le5 Sables-d'Olonne, tactics of the VentiCans resulted in republican defeats a t  Chan- 
~ o n t e n a ~ - l e - C o m t e  and Luqon (9.v.). Foussais, Xieul-sur-l'Autlse t",,,~, Torfou, Colon, St. Lambert, Llontaigu and St. Fulgent. 
and Youvant h a ~ e  Romanesque churches; Pouzaujies has a Strong- The convention resolved to bring the mar to an end before Octo- 
hold of the 13th century; Rfalllezais has the ruins of a 12th Cen- ber, and placed the troops under the undivided command, first of 
tury cathedral; Talmont and Tlffauges possess ruined castles; and J,,, LCchelle and then of Louis Turreau, mho had as subordinates 
Le Bernard, and Koirmoutier ha\ e dolmens. such men as Francois Marceau, Jean Klkber and Francois Joseph 

VENDEE, WARS OF THE, a counterrevolutionary insur- Ti'estermann. On Oct. 7 the various divisions concentrated at  
rection which took place dur~ng  the French Revolution (q v.), Bressuire, took Chjt~llon after two bloodv engagements, and de- 
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feated the VendCans at  Cholet, Beauprtau and La Tremblaye. first unsuccessful campaign of Catinat and Villeroi, he was placed 
After this repulse, the royalists, under Jean Nicolas Stofflet and in command of the Franco-Spanish army in Italy. ( S e e  SPANISH 
Henri Louis Auguste, Marquis de la Rochejacquelein, attempted to SUCCESSION, WAR OF THE.) During three campaigns in that 
rouse the Cotentin and crossed the Loire. Beaten back at Gran- country he proved a worthy antagonist to Prince Eugene, whom 
ville, they tried to re-enter the VendCe, but were repulsed at  a t  last he defeated at  Cassano. 
Angers. They re-formed a t  Le Mans, where they were defeated Next year he was sent to Flanders to repair the disaster of 
by LVestermann, and the same officer annihilated the main body of Ramillies with the result that his successors Marsin and Philip of 
the insurgents a t  Savenay (Dec. I 793). Orleans were totally defeated, while in the new sphere VendBme 

Regular warfare mas now at  an end, although Turreau and his was merely the mentor of the pious and unenterprising duke of 
"infernal columns" still continued to scour the disaffected districts. Burgundy, and was unable to prevent the defeat of Oudenarde. 
After the 9th Thermidor attempts were made to pacify the coun- He retired in disgust to his estates, but was soon summoned to 
try. The convention issued conciliatory proclamations allowing take command of the army of Phllip in Spaln. There he won 
the VendCans liberty of worship and guaranteeing their property. his last victories, crowning his work with the battle of Villa- 
Gen. Lazare Hoche applied these measures with great success. H e  viciosa. Before the end of the war he died suddenly a t  Vinaros 
restored their cattle to the peasants who submitted, "let the on June 11, 1712. 
priests have a few crowns," and on July zo, 1795, annihilated an VENEER, a thin sheet of superior wood, covering the sur- 
e'migre' expedition which had been equipped in England and had face of inferior wood. Veneers may be sliced with a knife (knife- 
seized Fort P e n t h i h e  and Quiberon. Treaties were concluded a t  cut) or cut ~ i t h  a saw (saw-cut) from a section of a tree (flitch). 
La Jaunaie (Feb. I j, 1795) and a t  La Mabillaie, and were fairly The art of producing and using veneers dates back to the ear- 
well observed by the VendCans; and nothing remained but to cope liest days of civilization, and it may be looked upon even as a 
with the feeble and scattered remnant of the VendCans still under standard of human development, since efficient veneering has 
arms, and with the Chouans (q v . ) .  On July 30, 1796, the state of always followed the wake of human progress. ( S e e  Wilkinson's 
siege was raised in the western departments. Manners and Customs of the Ancient Egypttans,  Perrot and 

During the Hundred Days there was a revival of the VendCan Chipiez' History of Art  in Chaldea and Assyria, etc.) Intarsia 
war, the suppression of which occupied a large corps of Napoleon's and marquetry work are closely allied to and interdependent 
army, and in a measure weakened him in the northern theatre upon the art of veneering. 
of war. (See  WATERLOO CAMPAIGN, 1815.) In  the usual process of manufacture, the flitches are steamed 

In  1832 again an abortive insurrection broke out in support of before being cut, and the sheet of veneer thus obtained is care- 
the Bourbons, at the instigation of the duchess of Berry; the Ven- fully dried. Veneers may be cut along the grain, through the log, 
dkan hero on this occasion was the Baron de Charette. or from cross sections of the log; the figure and design of the 

There are numerous articles on the Vendean insurrection of 1793 veneer obtained from the different methods employed vary widely 
in the Revue du Bas-Poztou, Revue hzstorzque de lJAnlou, Revue de and the art of veneering consists as much in the most effective 
Bretagne de Vende'e et d 'An~ou,  Revue historique de l'ouest, Revue utilization of the log as in the careful and suitable application 
hzstorzque et arche'ologique du Maine and La Vendte hzstorzque. See 
also Bittard des Portes, ~~Bihl lographie historique et critique des and matching of the veneers afterward. Veneers are also pro- 
guerres de Vendee et de la Chouannerie" in the Revue du Bas-Poitou duced by means of the rotary cutting process as a raw material for 
(1903 et seq.) ; C. L Chassin, Etudes sur la Vendte et la CIzoziannerie plywood. A part of a log is inserted lengthwise between two pins 
(La Pre'paration de la guerre-La Vende'e patriote-Les Paczfications on a rotating lathe, and a knife, pressed against it, peels off an 
de l'Ouest) (Pgris. 1892 et seq ) ,  11 vols (the best general work on the ribbon of veneer. ( s e e  pLuwooD ) subject) ; C. Port, Les Origznes de la Vende'e (Paris, 1888); C .  
Leroux-Cesbron, "Correspondance des repr~sentants en mission See Sidney J. Duly, ~ i m b e r  and ~ i m b e r  products ( 1 ~ 2 ~ )  ; E.  erno on 
B 19armCe de l'ouest (1794-95)" in the Nouvelle Revue rilrospective Knight and Meinrad Vulpi, Veneers and plywood ( 1 ~ 2 ~ )  ; E.  ~rocard ,  
(18~8) ; Blachez, Bonchamps et ~'tnsu7rectzon (paris, L'Art de dicouper le ~ O Z S  comprenant dgalement la Marqueterie et la 

1902) ; P. Mautouchet, Le Conventzonnel Philzppeaux (Paris, 1901). 1 ~ 7 3 ) .  (A. MoR.) 
On 1815 B Lasserre Les Cent Jours en Vende'e; le ge'ne'ral Lanzarque VENER (vANERN),  the largest lake in sweden and the (Paris, 1907) ; on 1832 see Vicomte A. de Courson, La Vende'e (1909). 

(R, A ~ , )  largest in Europe. The area is 2,141 sq mi., the maximum length, 
VENDETTA (Ital. from Lat. vindicta, "revenge,n vindicare, 87 mi., the maximum breadth, 47 mi. and the maximum depth, 

"to defend oneself"), the term applied to the custom of the family 322 f t .  The surface of the lake is normally 144 ft.  above the sea 
feud, by which the nearest kinsman of a murdered man was but may rise 10 ft. or more higher, for the lake receives numerous 
obliged to take up the quarrel and avenge his death. From being streams, the largest being the Klar, which drains the forests of 
an obligation,upon the nearest, it grew to be an obligation on all Varmland and Kopparberg to the north. I t  is drained by the Gota 
the relatives, involving families in bitter private wars among ( q . ~ . )  river the Cattegat. 

themselves. The Vener is divided into two basins by two peninsulas and a 
~t was common to many primitive communities that an injury group of islands. the western half being Lake Dalbo. The northern 

done was held to be more than personal-a wrong done to the shores are high. rocky and in part wooded; the southern shores are 
gens, ~h~ term originated in corsica, where the vendetta open and low. though isolated hills occur such as the Kinnekulle 

long played an important part in the social hie. (1,007 ft.). 
If the murderer could not be found, members of h h  family By means of the Dalsland canal from Kopmannabro, mid\vay on 

were liable to fall victims to the vendetta. ~h~ feud was some- the west shore of Dalbo. communication between the lake. which 
times complicated by the vendetta transversale, when each of two has an extensive traffic in timber. iron and agricultural ~ r o d u c e ,  

branches of a family had a murder to revenge on the other. and Halden in Xornay nas  established. The lake is traversed 
Corsica it was regarded as the most sacred family duty. Media- from I'anersborg on the south to S j o t o r ~  on the east by the Gota 
tors (parolanti)  sometimes intervened successfully to end the canal route 
feuds, and extort an oath to forgo vengeance. The principal lake ports are. on the north shore, Karlstad and 

See also LAW (PRIMITIVE). Kristinehamn. nith iron\i~orks and tobacco factory; on the east, 
Mariestad, chief town of the district of Skaraborg; on the south, v ~ ~ D B n n ~ '  oE (1654-171z)' Lidkoping and Yanersboq with its iron foundries, tanneries and marshal of France, was the son of Louis, 2nd duke of VendBme, 

and the great-grandson of Henry IV and Gabrielle d'EstrCes. match and paper factories. 

Entering the army he distinguished himself in the h t c h  wars, VENERABLE, worthy of honour, respect and reverence, es- 

and by 1688 had risen to the rank of lieutenant-general. In  the pecially a term applied to dignified or hon~urable age (from the 
of the Grand Alliance he rendered conspicuous service and Latin venerabilzs, "~vorthy of reverence"). See CANONIZATION. 

in 1695, in command of the army operating in Catalonia, he took VENERABLE BEDE: see BEDE. 
Barcelona. VENEREAL DISEASES comprise a number of contagious 

Soon afterward he received the marshalate. In 1702, after the diseases that are most commonly acquired in sexual intercourse. 



VENEREAL DISEASES 
Included in this group are both a destroyer of life (syphilis) and 
a preventer of life (gonorrhea). The group includes at  least three 
other diseases : chancroid, lymphogranuloma venereum and granu- 
loma inguinale. These five are linked not because of similarity 
of causative agents, tissue reactions or symptoms produced, but 
because the principal means of spread of each disease is by sexual 
intercourse, especially promiscuous sexual intercourse, as implied 
by their group name, "venereal." Not only are the causative or- 
ganisms different morphologically but they also represent five dis- 
tinct classes of microorganisms: spirochetes, cocci. bacilli, viruses 
and the Donovan body (perhaps a bacterium). 

Although much progress has been made in the control of venereal 
diseases, especially syphilis, and although the decline of syphilis 
in the United States has been outstanding, there is no evidence 
that gonorrhea is declining, nor do available world statistics indi- 
cate an over-all decline in the venereal diseases. Even in those 
countries where incidence has been reduced to a lon level, these 
diseases still represent a potential danger because the means of 
transmission is dependent upon intimate personal relationships 
that rarely, if ever, change. 

This article is organized as follows: 

I. Syphilis 
A. History and Occurrence 
B. The Disease Process 
C. Diagnosis 
D. Treatment 

11. Gonorrhea 
A. History and Occurrence 
B. The Disease Process 
C. Diagnosis and Treatment 

111. Other Venereal Iliseases 
A. Chancroid 
B. Lymphogranuloma Venereum 
C. Granuloma Inguinale 

IV. Control Measures 

I. SYPHILIS 

Syphilis is a generalized systemic discasc initiated by infection 
with a microorganism known as Spirocl~aeta pallida or Treponema 
pellidurn. Two distinct forms of syphilis are recognized. The 
form that is spread venereally is of world-wide occurrence. The 
other, often referred to as endemic syphilis and bejel, is of non- 
venereal spread and confined to parts of the world where economic, 
social and climatic conditions favour its development; it is not seen 
in the United States. Endemic syphilis and bejel are acute dis- 
eases of limited geographical distribution, predominantly household 
occurrence, and characterlzed clinically by an eruption of skin and 
mucous membranes, usually without evident initial primary sore. 
Early skin and mouth lesions are indistinguishable from those of 
venereal syphilis. In endemic syphilis, unlike venereal syphilis, 
the nervous and cardiovascular systems seem rarely to be involved 
and fatality is negligible. Serologic tests for syphilis are reactive 
in the early stages and remain so for many years of latency, gradu- 
ally tending toward nonreactivity; response to treatment is as in 
venereal syphilis (see BEJEL). 

1. Causa t ive  Organism.-The causative organism of syphilis 
is a delicate corkscrew-shaped microbe with clear-cut, regular, 
tightly wound coils. I t  varies in length from 5 to 25 microns, 
usually two to three times the diameter of a red blood cell. I t  
can be seen in the living state only under the dark-field micro- 
scope. I t  has a characteristic motion made up of three compo- 
nents : ( I )  slow undulation; (2) rotation on its own long axis like a 
corkscrew; and (3) slow propulsion backward or foraard. 

The virulent organism has probably never been cultured on arti- 
ficial mediums. I t  has one important biologic characteristic that 
appears to be solely responsible for the classification of syphilis 
as a venereal disease, namely, its requirement of moisture for llfe 
and transmission. The organism is killed by many chemicals, in- 
cluding soap, and by heat but not by cold. In the tissues it remains 
alive often for the lifetime of the infected person unless destroyed 
by treatment. 

Endemic syphilis and bejel are initiated by a microorganism 
morphologically indistinguishable from the treponemes of venereal 

syphilis and those of yaws and pinta (9q.v.). These five disorders 
are closely related both from a historical vienpoint and from the 
viewpoint of control activities. This latter importance is empha- 
sized by the fact that both the activities and the title of this control 
section of the World Health organization (WHO) is "Yenereal 
Disease and Treponematoses." 

2. Historical Background.-A historical review by E. Hern- 
don Hudson (Treponematosis, 1946) gives the potential devel- 
opment of treponematosis and the social and environmental 
conditions that led to the different disease processes' being ini- 
tiated venereally and nonvenereally by microorganisms indistin- 
guishable from each other. The actual historical origin of syphilis 
is still obscure. There is no indisputable reference to this disease 
in European literature prior to the return of Christopher Columbus 
from the new vorld, but evidence of treponematosis has been found 
in the skeletal bones of pre-Columbian American Indians. These 
facts, coupled with its appearance in epidemic form in Europe 
shortly after Columbus returned. lend some support to the theory 
of the American origin of syphilis. 

Hudson presents evidence against the theory of American origin. 
In view of the fact that leprosy prior to the time of Columbus was 
considered highly contagious. mas associated with sexual contact, 
had hereditary features and was said to respond to mercury ther- 
apy. it is likely that the so-called leprosy of that period was actually 
syphilis, since these are the characteristics of syphilis and not 
leprosy. In the 300 years following the post-Columbus outburst 
much was learned about syphilis: signs and symptoms were recog- 
nized; its infectiousness was proved; means of transmission were 
clarified; the duality of syphilis and gonorrhea was reaffirmed; the 
lesions of congenital syphilis were described; and treatment with 
mercury was widely used. In 1834 potassium iodide was intro- 
duced into the treatment of syphilis. Chancroid was differentiated 
from syphilis in 1852. In 1905 F. Schaudinn discovered Trepo- 
nerna pallidurn, thus making diagnosis more certain. In 1906 A. 
Wassermann, A. Neisser and A. Bruck introduced the IVassermann 
reaction. In 1909 Paul Ehrlich gave to the world Salvarsan (606) 
(9 .v . ) .  The history of drug treatment for syphilis may be divided 
into three periods: ( I )  that of mercury ending 1909 x~ith the dis- 
covery of 606 by Ehrlich; (2) that of arsphenamines. 1910-43; 
and (3) that of the antibiotics beginning with the discovery of J. F. 
Mahoney and others. 

3. Occurrence, Dis t r ibu t ion  a n d  Trends.-Information of 
this kind, ~vhich defines the extent and significance of disease prob- 
lems, requires the reporting of cases of the disease to a central 
agency, usually a department of health. Laws requiring compul- 
sory notification vary throughout the world. and requirements may 
vary from year to year. Thus data on occurrence, distribution and 
trends may be very difficult to analyze on a comparative basis. 

I~zternationa1.-It was estimated in the mid-1950s that 20.000,- 

ooo cases of syphilis existed in the world. There appeared to be 
a downward trend in the Scandinavian countries, Canada, Finland, 
France, Italy, Poland, the United Kingdom, the United States and 
several other countries, although according to a World Health or- 
ganization study it a a s  difficult to appraise the statistical informa- 
tion accurately. Despite these apparent trends for each country 
as a whole, there was evidence of continuing problens in smaller 
local areas. From the international point of view there are ex- 
tensive reservoirs of syphilis infection, both venereal and non- 
venereal, in several vast regions of the world that are potential 
hazards to the remainder of the world if they are not brought under 
control. Occurrence is usually higher in ports than in inland cities. 
In the Americas in the mid-1950s there were rising syphilis rates 
in 11 countries out of 25 for which data were available. In 5 of 20 

countries death rates from syphilis had risen. 
Gnzted States.-The true incidence of syphilis (i.e., the number 

of new cases occurring ~vlthin a specified time) is not known be- 
cause not all cases are detected in the early stages and also because 
many of those detected in the early stages are not reported to the 
health departments. When questioned, 31 state health officers 
stated they believed the numbers of reported cases mere not ac- 
curate indexes of the size of the syphilis problem in their states. 

rZll states require that syphilis be reported, and each state sub- 
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mits to the U.S. public health Incidence of Syph$lis  i n  the U.S. B. THE DISEASE PROCESS 

service a quarterly summary of Before infection with syphilis takes place there are several fac- 
the cases reported to it. All 
cases not previously reported are 
included. Cases and rates for the 
country as a whole conceal what 
is happening in individual states. 
For example, rises in syphilis ard of infection in low social-economic groups and in communities 
rates were reported in 17 states in 1953; in 2 0  states in 1954; in where adequate venereal disease control measures have not been 
13 states in 19 55; and in 19 states in 1956-however, it was not instituted. Organisms may be abundant in an area but no trans- 
until 19 56 that these rises were reflected in the rates for the U.S. mission takes place unless habits, customs. attitudes, sex education, 
as a whole. I n  1958 there was a national decline, but there were etc., of people permit them to have sexual relations with infected 
increases in 18 states and in 24 major cities. persons. 

In 1953 the highest rates for early syphilis were in ages zo to 24 1. P r i m a r y  Syphilis.-After the germ (the spirochete) has 
(primary and secondary 24.46, early latent 88.83 per roo,ooo) and gained admission to the body, usually through sexual intercourse, 
the next highest in ages 15 to 19 (primary and secondary 16.26, and it reproduces itself a t  the admission site and within a matter of 
early latent 45.89 per ~oo,ooo).  In 1958, 2 2  states and 13 major hours begins to spread by means of the blood stream throughout 
cities reported increases in the I 5-19 age group and 12 states and the body; it does not produce symptoms until after about 21 days 
I3  cities reported increases in the 10-14 group. (range of incubation ten days to ten weeks). The first manifesta- 

Great Britain.-In England and Wales there was a steady decline tion is the primary sore (chancre). which appears a t  the site of 
in reported infectious syphilis from 1946, the year of highest post- the entrance of the germ. This highly infectious primary sore may 
war incidence, to 19 55. when there was a slight rise. In  1957 Am- be a typical chancre (painless, ulcerated. firm, with enlarged neigh- 
brose King made a critical review of the venereal disease problem bouring lymph nodes), or it may be so slight as to  go unnoticed. 
and stated, "Thus, though at  present there is no reliable evidence There are at least 13 diseases that primary genital syphilis may 
of a tendency to rise, it does seem that the progressive fall has resemble and at  least 12 from which the extragenital primary 
come to an end." (Ambrose King, "These Dying Diseases: Vene- lesions must be distinguished. Any lesion of the genitalia of male 
reology in Decline?", Lancet, 1958, i, 651-657.) Late and latent or female should be regarded as possible primary syphilis until it 
syphilis declined consistently from 1952 until 1955. Rises oc- is proved to be something else, and any chronic lesion anywhere on 
curred in 1955 and again in 1956, when there were 4,297 reported the body, particularly lips, tonsils or fingers, that fails to heal may 
cases, about the same number as in the mid-1940s. Congenital be a primary syphilis lesion. Blood tests are usually not positive 
syphilis showed a steady decline after 1949, with no rise in 1955 or when the primary lesion first appears but become positive after 
19 56. Cardiovascular syphilis, however, remained a serious prob- several days. Even without treatment this sore heals and usually 
lem, according to King. As a result of his survey King made a leaves no scar, but the disease is still present in the body. 
final statement, which shows the similarity of the problem in the 2. Secondary Syphilis.-The spread of the spirochete through- 
United States and Great Britain and. indeed, in many parts of the out the body before the primary sore appears paves the way for 
world: "The postwar decline in incidence, and the introduction secondary syphilis in the skin, mucous membranes, eye and nervous 
of new remedies, have inspired a false confidence and a move to system. The organism multiplies in these areas of the body, and 
dismantle some of the organization which has served the public in about six weeks (or even months) after the appearance of the 
well in the control of these diseases." (Ambrose King, "These chancre the secondary signs and symptoms appear. In  about one- 
Dying Diseases: Venereology in Decline?", Lancet, 1958, i, half of the infected persons there are mild constitutional syrnp- 
6j1-657.) toms such as headache, vague pains in bones and joints, and sore 

Reported Mortality and Insanity Caused by Syphilis.-Mortal- throat. The skin rash is usually but not always symmetrical, gen- 
ity statistics are generally admitted to be inadequate, but the data eralized, does not itch, does not contain blisters and is often difficult 
compiled by the National Office of Vital Statistics (U.S.) from to see. The palms and soles are often affected. The only visible 
duplicates of death certificates filed with state and local registrars lesions of secondary syphilis may appear on the mucous membranes 
show a decline in syphilis mortality from a high of 10.7 per 100,000 of mouth or genitalia. the skin being entirely spared. 
in 1940 to 2.1 in 1958. Infant mortality has declined from 0.53 Other more or less common manifestations of secondary syphilis 
per 1,000 live births in 1940 to 0.006 in 1956. First admissions are a moth-eaten type of loss of hair from the scalp, external or 
to mental hospitals due to syphilis declined from 6.1 per 100.000 internal inflammation of the eye, pain from bone involvement, 
population in 1940 to 0.8 in 1956. These are encouraging data, but jaundice from liver involvement, edema (swelling) and albumin in 
a remaining serious problem is obvious when the losses due to un- the urine from kidney involvement, and syphilitic meningitis with 
controlled syphilis are estimated: for example, in the United States severe headache, convulsions, deafness, partial paralysis and some- 
the estimated man-years of disability due to insanity from syphilis times coma. 
were 32,000; losses due to syphilitic heart disease were 7,000; and The great variety of potential signs and symptoms in all stages 
those due to syphilitic blindness were 26,000. Loss of life expect- of syphilis is the reason why the disease has been called "the great 
ancy is estimated at  68,850 man-years per year and loss of income imitator." There are at  least 40 skin diseases that secondary 
to age 6 j  (based on 1956 income rates) $80,618,000. Other esti- syphilis may resemble; 23 diseases that the mouth lesions may re- 
mated economic costs are: maintenance of patients with syphilitic semble; and at  least 16 diseases that genital lesions may resemble. 
psychoses $47. j j5.ooo yearly; maintenance of syphilitic blind $I 2,- The manifestations of secondary syphilis persist for a variable 
joo.ooo. These are very conservative cost estimates, since they period of time, ranging from a few days to several months. and 
are based on maintenance costs in state institutions. then disappear spontaneously. These early lesions of syphilis are 

In  England and Wales mortality from general paresis and tabes characterized by a mild tissue reaction and the presence of large 
dorsalis declined steadily from I940 to 1954, but after 1954 there numbers of T. pullidurn, the infectious agent. They are superficial, 
was very little change in general paresis and only a slight decline nondestructive, highly infectious lesions and usually heal without 
for tabes dorsalis. Deaths from syphilitic aneurysm did not de- scarring. With healing the treponemes usually disappear from the 
cline for males and rose for females after 1942. skin and mucous surfaces. 

There is no doubt that many persons receive no treatment for During the first few years of untreited syphilis there may be 
their syphilitic infections. Based upon a sound study of untreated a series of recurring infectious lesions of skin or mucous mem- 
syphilis in Norway, the following outcomes might be expected to branes (secondary relapse). According to the Norwegian study, 
occur among the untreated: heart disease, males 14.9%, females this occurs in about one out of every four untreated syphilitics. I t  
8 % ;  neurosyphilis, males 9.4%, females 5 % ;  and deaths from is from the often trivial-appearing and usually painless but highly 
syphilis, males 15.1 %, females 8.3%. infectious lesions of primary and secondary syphilis that infection 

Year 

- 
; 
I.5, 
InS8 . 

No. of cases 
reported 

35Q3I14 
Izz,o75 
135,542 
126,072 

Rate per 
Ioo,ooo pop. tors that determine the transmission of the disease. The spirochete 

requires moisture to exist, so continuous moisture is a necessity 
for a transfer of the organism from one person to another. The 2i!:2 1 social and economic environment in which people live plays a part 
in transmission. There is definitely more syphilis and greater haz- 
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of other persons occurs. 

The diagnosis of early syphilis is a laboratory procedure, but 
careful physical examination suggests the diagnosis. Proof of the 
presence of early syphilis is obtained by demonstrating the causa- 
tive microorganism in serum from a suspected lesion by a special 
attachment to the microscope known as the dark-field condenser. 
In  ordinary light this micoorganism is invisible. 

The failure to discover the organism by repeated dark-field ex- 
aminations does not rule out syphilis. Repeated tests of the blood 
must also be made. These serologic tests are frequently negative 
during the first ten days after the appearance of the chancre and 
should be repeated at  frequent intervals. By the fifth week the 
blood test is almost always positive. 

I n  secondary syphilis it is strongly positive in more than 99% 
of the cases. In  most instances one positive blood test should be 
confirmed by another before treatment is begun. 

3. L a t e n t  Syphilis.-Following the spontaneous healing of the 
early lesions a period ensues, ranging in length from a few months 
to a lifetime, during which no outward sign of syphilis is recogniz- 
able. Syphilis recognizable only by means of routine serologic 
tests of the blood is known as latent syphilis. Unfortunately, it 
is in this noninfectious period that most cases of the disease are 
brought to medical attention. The majority of patients with latent 
syphilis do not progress to the development of late symptomatic 
manifestations, even if untreated. According to the Oslo study, 
a t  least 72 out of IOO untreated persons go through life without 
symptoms of late syphilis, but 28 out of roo were known to have 
developed serious outcomes and there is no way to predict what 
will happen to an untreated infected person. 

Women with latent syphilis, if untreated, frequently give birth 
to congenitally syphilitic children. 

During this long latent period the disease loses some of its in- 
fectiousness. After the first few years the organism is rarely 
transmitted through sexual intercourse, but a syphilitic expectant 
mother can still transmit it  to her unborn child. 

4. L a t e  Symptomat ic  Syphilis.-Of every IOO persons ac- 
quiring syphilis, a t  least 1 5  may be expected to develop, if un- 
treated, a late (tertiary) manifestation that will incapacitate or 
kill, and 13 may be expected to develop a more benign late manifes- 
tation that may appear from 3 to 30 or more years after infection; 
almost any part of the body may be affected. Of the former group, 
the most important manifestations are cardiovascular syphilis 
(heart and blood-vessel involvement), neurosyphilis (brain and 
spinal-cord involvement) and ocular syphilis (eye involvement). 
The latter group of manifestations is called gummatous syphilis 
or benign late syphilis (skin, mucous membrane and bone involve- 
ment).  

Cardiovascular Syphilis.-The fundamental lesion in most car- 
diovascular syphilis is located in the thoracic aorta, the largest 
blood vessel, directly adjacent to the heart. The elastic tissue is 
destroyed and the aorta dilates. A localized saccular dilatation 
(aneurysm) may occur, or the process may involve the aortic valve 
and a leakage may develop. The symptoms differ in no recogniz- 
able way from the symptoms of heart and vascular disorders of 
other origins. The diagnosis depends upon the findings on physical 
examination, fluoroscopy, X-rays, electrocardiography and blood 
serologic tests. The prognosis of cardiovascular syphilis is poor, 
and sudden death is not uncommon. 

Neurosyphi1is.-This may mimic any other neurologic disorder. 
I t  is responsible for many deaths and much invalidism. The pres- 
ence of neurosyphilis may be detected by routine spinal fluid ex- 
amination years before the appearance of obvious clinical damage 
in the nervous system. For this reason spinal punctures are an 
essential part of the examination in all syphilitics. 

Paresis (general paralysis of the insane), the most dreaded late 
manifestation of syphilis, may strike down its victims in the prime 
of life. The symptoms are due to widespread destruction of the 
brain by large numbers of T. pallidurn. The mental changes are 
varied, perhaps the commonest being a gradual change in personal- 
ity. First noted frequently is a decreased ability to work and 
impairment of concentration and judgment. The commoner signs 
of abnormal behaviour include delusions, loss of memory, lack of 

insight, apathy or violent rages, disorientation and incontinence. 
Convulsions are not uncommon. Temporary remissions may oc- 
cur, but the course, unless arrested by treatment, is inevitably 
downhill to eventual death. The diagnosis is based upon neuro- 
logic, psychiatric and spinal fluid examinations. 

Tabes dorsalis (locomotor ataxia) is the commonest manifesta- 
tion of syphilis in the spinal cord, typically a degeneration of the 
posterior columns. Similar degeneration of the optic and other 
cranial nerves is common. The disease, though commonly progres- 
sive, may undergo arrest in any stage. The commoner symptoms 
include flashes of shooting, shifting pain, usually in the legs, dif- 
ficulty in urination, numbness in hands or feet, a sense of con- 
striction about the waist, unsteadiness on the feet with a wobbly 
broad-based gait, constipation, blurred or dim vision from atrophy 
of the optic nerve, double vision, drooping of the eyelids, loss of 
sexual power, loss of weight, deafness, severe sudden attacks of 
intense abdominal pain and vomiting and disintegration of one or 
more joints. Tabes is often confused with ulcerated stomach, 
gall-bladder disease, kidney stone and appendicitis. Differential 
diagnosis requires careful neurological and laboratory examina- 
tions. 

Benign Late Syphilis.-The characteristic lesion of late syphilis 
of skin, mucous membranes or bone is the gumma. Gummata are 
noninfectious, and the name benign late is used because in most 
instances life is not endangered. Various organs may be involved, 
particularly the liver, testes or brain. The gummatous structure 
consists of granuiation tissue characterized by dense plasma and 
round cell infiltration, especially around the blood vessels, with 
impairment of blood supply and usually tissue breakdown. The 
symptoms depend upon the site involved. On the skin and mucous 
membranes gummata appear as chronic, usually painless, often ul- 
cerated lesions, which may result in extensive disfigurement if 
treatment is delayed and particularly if the patient, because of 
incorrect diagnosis, is subjected only to surgery or X-ray therapy. 

When bone is involved, deep-seated aching pain is usually, but 
not always, present. If the skull bones are involved, there is severe 
headache. There is tenderness to pressure over the involved bones, 
and often an obvious swelling with local heat. The diagnosis of 
gumma is based upon the appearance of the lesion, the positive 
blood serologic test and, often, upon the results of X-ray examina- 
tion. 

5. Syphil is  in P r e g n a n c y  a n d  Congeni ta l  Syphilis.--Pre- 
natal paternal transmi2sion of syphilis to infants does not occur di- 
rectly but only through maternal infection. Untreated syphilis 
can have very serious effects on the outcome of pregnancy. Infec- 
tion of the child may occur at  any time from about the third month 
to the day of delivery. 

Recognition of the existence of syphilis during pregnancy is 
usually possible only by a routine blood serologic test, which 
should be performed on all pregnant women. 

If the mother's infection is untreated, the probability of prema- 
ture stillbirth is increased fourfold over the normal, the probability 
of infantile death is almost doubled, and almost 20% of surviving 
children suffer from congenital syphilis. Adequate treatment of 
the syphilitic pregnant woman reduces syphilis as a cause of fetal 
death to a relatively minor role. 

A congenitally syphilitic infant may show lesions at  birth; may 
appear normal at  birth and develop lesions within a few months; 
or may remain asymptomatic until adolescence, when late manifes- 
tations usually appear. 

In general, the clinical manifestations of congenital syphilis 
parallel those of the acquired infection. The lesions of infantile 
congenital infection are comparable with, and as infectious as, the 
secondary lesions of acquired syphilis. Congenital syphilis passes 
through a latent stage and produces late lesions analogous to those 
of acquired syphilis. 

The infant with clinically apparent congenital syphilis is usually 
malnourished, has lesions on the skin and mucous membranes, 
"snuffles" and bone lesions. The latter are often detectable only 
by X-ray, but sometimes there is loss of function of the affected 
extremity. Clinically manifest infantile congenital syphilis is usu- 
ally easily diagnosed. Blood serologic tests are not diagnostic 
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before three to four months of age because of the possible presence 
of maternal antibody in the infant's blood. 

With adequate treatment, the prognosis in early congenital syph- 
ilis is, on the whole, favourable, although' less so than in early 
acquired syphilis. Without treatment. a majority of< congenital 
syphilitics ultimately develop some late manifestations in child- 
hood, adolescence or early adult life. In order of decreasing fre- 
quency the common lesions are ocular, particularly involvement of 
the cornea, which exceeds in frequency all other manifestations 
combined; neurosyphilis, including juvenile tabes and juvenile 
paresis; nerve deafness; bone and joint lesions; and gummata of 
skin and mucous membranes. 

The late congenital syphilitic usually bears some evidence of 
antecedent infection. Such changes are known as stigmata. The 
more important ones are extremely high brow; corneal scarring; 
flattened (saddle) nose; notched, widely spaced, peg-shaped upper 
central incisor (Hutchinsonian) permanent teeth ; mulberry-shaped 
first molar teeth; deafness; radiating scars about the mouth (rhag- 
ades); a dish-shaped face; and anterior bowing of the tibia known 
as sabre shin. These stigmata do not mean that active infection 
exists. The diagnosis in late congenital syphilis is based upon the 
clinical picture and the positive blood serologic test. The prog- 
nosis in late congenital syphilis, with the exception of juvenile 
paresis, is good, although blindness is not uncommon and deafness 
occasionally occurs. Third-generation syphilis, barring reinfection 
in the second generation, is of doubtiul occurrence. 

Syphilis, "the great imitator," requires physical examinations 
and laboratory tests for diagnosis. Laboratory tests are made of 
serum taken from early lesions (dark-field examination) and of 
blood (serologic tests) and spinal fluid. 
1. Dark-field Examinations.- These examinations are per- 

formed in an attempt to find the microorganism of syphilis in 
serum from a suspected lesion. In  primary and secondary syphilis 
the organism is abundant in the tissues, lymph glands and skin 
lesions. Serum obtained from these lesions by excoriating the sur- 
face of the lesion or by puncture and aspiration from the glands is 
examined under a microscope with a special dark-field condenser 
attached. 

2. Blood Serologic Tests.-The diagnostic (Wassermann, Aoc- 
culation) tests for syphilis are highly specific and sensitive, but 
many factors other than syphilis may cause a false positive re- 
action. Technical error is by no means uncommon. In the ab- 
sence of clinical findings, a single positive report should never be 
accepted a t  face value. Quantitative serologic tests for syphilis 
are helpful in certain circumstances. 

In  a few apparently healthy persons ( I  :3,000 to I : ~ , o o o )  and in 
many others under the influence of various infections and other 
nonsyphilitic conditions, false positive serologic tests occur that 
may disappear within a few days or months or may persist for 
many years. False positive reactions are common in leprosy, acute 
malaria, infectious mononucleosis, smallpox vaccination, ratbite 
fever, disseminated lupus erythematosus, upper respiratory infec- 
tions and virus pneumonia. They occur with less frequency in a 
number of other conditions. Yaws, pinta and nonvenereal syphilis 
uniformly produce positive serologic tests for syphilis. 

The physician should diagnose syphilis not from the blood sero- 
logic tests alone but only after careful consideration of the entire 
clinical picture, including a physical examination, often supple- 
mented by spinal fluid examination, epidemiologic investigation 
of the family and sexual contacts, and by special procedures such 
as the Treponema pallidunz immobilization (T.P.I.) test. 

3. Spina l  F l u i d  Examinations.-Examinations of the spinal 
fluid obtained by lumbar puncture is an essential part of the ex- 
amination of all syphilitic patients. This permits the detection of 
central nervous system involvement years before the appearance 
of neurologic signs or symptoms. 

The purpose of treatment is to kill all remaining spirochetes, 
to initiate the healing of existing lesions and to prevent further 

damage and spread of the pathologic process. Treatment of early 
syphilis also serves to prevent spread of the disease to others. The 
earlier treatment is started, the more effective it is in accomplish- 
ing these purposes. 

In the mid-1940s penicillin began to replace the arsenical prod- 
ucts (arsphenamine, neoarsphenamine, oxyarsphenamine) and bis- 
muth preparations in the treatment of syphilis. The arsenicals 
and bismuth were used either alternately or concurrently and were 
generally administered in weekly injections over a period of many 
months or years. The results of this type of treatment, when com- 
plete, were good, but the side effects were many and the course was 
long, so that a large percentage of patients did not complete their 
treatment. 

Penicillin, with relatively few side effects and with equally good 
but more rapid results, has proved most etiective in the treatment, 
control and prevention of this disease. At first some medical au- 
thorities advocated combining penicillin with the arsenicals or 
bismuth or both, but experience has shown this to be unnecessary. 
The use of penicillin alone in the treatment of syphilis is practically 
universal. The widespread use of penicillin for treatment of a 
variety of other disorders has frequently added some difficulties 
in the diagnosis and subsequent management of syphilis because 
under these circumstances the syphilitic infection may be masked 
completely or its course changed. 

Several types of penicillin have been used effectively in treat- 
ment, and a number of schedules of injections has been recom- 
mended. The primary consideration is not the exact schedule of 
injections but rather the maintenance of a penicillin level in blood 
and tissues for a minimum duration, depending on the stage of the 
disease; e.g., in early syphilis the minimum is seven to ten days, 
while in some forms of late syphilis blood and tissue levels must 
be maintained for several weeks. To obtain these levels over the 
required periods, the frequency of injections and dosage depend 
upon the type of penicillin used. Research workers continued their 
efforts to find a penicillin product that will maintain these levels 
with a minimum number of injections. 

The first type of penicillin used required an injection every two 
or three hours to maintain the required level; then with penicillin 
in peanut oil and beeswax it was necessary for it to be given only 
every 12-24 hours. The next product was procaine penicillin with 
aluminum monostearate (PAM),  which could be given every two 
to four days. In  the mid-1950s benzathine penicillin became avail- 
able. For primary and secondary syphilis it is relatively easy to 
maintain the required level for seven to ten days with a single dose 
of benzathine penicillin; for later stages the required blood levels 
must be maintained for several weeks. 

After the conlpletion of treatment the patient should be period- 
ically examined and have periodic blood tests performed so that 
further treatment may be given if necessary. Retreatment usually 
is given only for clinical relapse, serologic relapse, seroresistance 
at  a high level or an abnormal spinal fluid. On the average, after 
successful treatment the blood test becomes negative from four 
to seven months later. Patients who are treated adequately for 
early syphilis are susceptible to reinfection by the usual routes. 

If the pretreatment spinal fluid has been negative it is unneces- 
sary to repeat this examination. Further treatment usually is 
ghen  only in case of clinical relapse or progression. I n  all forms 
of late syphilis, a persistently positive blood test is the rule rather 
than the exception. This persistence does not usually mean a 
poorer prognosis. In  some instances the tests become negative 
after a number of years, but this change is not necessarily hastened 
by additional treatment. 

Cardiovascular syphilis (aortic insufficiency and aneurysm) is 
the most frequent basic cause of death from acquired syphilis. 
I t  can be prevented by the adequate treatment of early syphilis, 
and in most instances prevented even by treatment first given in 
the latent stage. Once overt cardiovascular involvement has de- 
veloped, life may still be prolonged by a judicious combination of 
cardiac care and penicillin therapy 'and careful observation af ter  
treatment. 

The various forms of neurosyphilis respond well to penicillin. 
Some authorities continued to recommend fever therapy in an oc- 
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casiollal case. After treatment, periodic re-examination of the 
spinal fluid and neurologic and psychiatric examinations are essen- 
tial as guides to the necessity for further therapy. Retreatment is 
given usually only in case of inadequate spinal fluid response. 

Since destroyed nerve cells and tissues cannot be rebuilt, mul- 
tiple courses of therapy given because of incomplete clinical re- 
sponse usually accomplish little. Best results are obtained when 
treatment is given early, before irreparable damage has been done. 
Thus early diagnosis is very important. 

Congenital syphilis can be prevented almost completely by the 
routine serologic testing of all pregnant women and prompt treat- 
ment if syphilis is found. Penicillin is very effective. No infant 
should be treated for congenital syphilis until the diagnosis is 
proved. Best results are secured when treatment is given before 
the sixth month of age. 

11. GONORRHEA 

Gonorrhea (clap, "a dose," gleet, morning drop, running range) 
is an acute, self-limiting venereal disease that frequently pro- 
gresses into a chronic state. I t  is initiated by a microorganism 
with a predilection for the type of mucous membranes found in the 
genitourinary tract and adjacent areas. This microorganism is 
known as the gonococcus (Neisseria gonorrhoeae) . 

All gonococcal infections except eye infections in newborn in- 
fants (ophthalmia neonatorum), some instances of vulvovaginitis 
of young girls living in institutions, and occasional accidental eye 
infections in adults are the result of direct sexual contact. 

1. His tor ica l  Background.-Gonorrhea has apparently ex- 
isted since prehistoric times. I t  was familiar to the Chinese more 
than 5,000 years ago, and was known to the ancient Arabs, Greeks, 
Hindus, Romans and other peoples of ancient times. I t  ranks 
among the oldest diseases. Hippocrates in 460 B.C. was aware of 
the existence of the disease, and Galen in A.D. 2 0 0  introduced the 
name by which it is known today. The name is based upon the be- 
lief that the discharge was an involuntary flow of semen (gonos, 
"seed"; rhoia, "flow"). The relation to sexual exposure was not 
understood until many years after this. I t  was not until 1790, 
however, that it was considered to be distinct from syphilis, and 
not until 1831 that the difference was proved. The isolation of 
the gonoroccus was made by Neisser in 18 79. 

2. Occurrence, Dis t r ibu t ion  a n d  Trend.-Gonorrhea is an 
extremely common disease, present in all parts of the world. Its 
incidence is unkno

w

n because of self-treatment, undiagnosed cases 
(mainly in females) and very defective case reporting. According 
to statistical data of the World Health organization, there is no 
evidence that gonorrhea is declining in the world at  large. In  the 
mid-1950s there were increases in gonorrhea in one-third of the 
countries from which data were available. In  the U.S. it was esti- 
mated in the mid-1950s that more than r,ooo,ooo cases occurred 
each year, about one-fourth of which were reported. During the 
decade 1948-57 the reported cases showed a downward trend, the 
significance of uhich was dubious (1948, 363,014 reported cases; 
1957, z 16,476). The mortality from gonorrhea is negligible, but 
its indirect effects on the population by its not infrequent steriliza- 
tion of both sexes, particularly women, are incalculable. 

The same preinfection causative factors are important in gonor- 
rhea as in syphilis. The gonococcus is sensitive to conditions out- 
side the human body. Infection, therefore, usually requires direct 
deposit of the organism on or about the susceptible tissues of the 
genitalia, rectum and occasionally about the eyes either acciden- 
tally by deposit from hand to eye or in the eye of the newborn 
as a result of its passage through an infected birth canal (ophthal- 
mia neonatorum). Gonococcal vulvovaginitis of children occurs 
as a result of intimate direct contact of children with infected 
adults, and as a result of the insertion of contaminated instruments 
and foreign bodies into the vagina and rectum. 

The incubation period of gonorrhea is usually three to five, but 
occasionally two to ten, days. The signs, symptoms and outcome 

in male and female differ. 
1. Male Gonorrhea.-The first symptoms are burning on uri- 

nation and a purulent urethral discharge that may be severe or so 
mild as to go unnoticed. In the absence of treatment, the infection 
usually extends deeper to involve the posterior part of the urethra, 
the neck of the bladder and the prostate gland. Urgency and fre- 
quency of urination and, occasionally, hematuria (bloody urine) 
may follow. Complications are influenced by sexual excitement, 
alcohol and heavy lifting with a full bladder. Spontaneous re- 
covery may occur within a few months to a year. Possible local 
complications are abscess of the prostate gland or seminal vesicles 
and inflammation of the spermatic cord and epididymis (which 
lies next to the testicle in the scrota1 sac). 

2. Female  Gonorrhea.- The initial symptoms in most in- 
stances are so mild as to go unnoticed. Slight vaginal discharge 
and burning may be present. The disease is not usually suspected 
by either patient or physician until complications occur or a sexual 
partner is infected. Abscess of a vulvovaginal (Bartholin) gland 
occurs rarely as an early complication. Many women recover 
spontaneously from gonorrheal infections that extend no farther 
than the cervix (mouth of the womb). In many, however, there 
is extension through the uterus (womb) to involve the Fallopian 
tubes and ovaries. Fever usually accompanies these extensions to 
the pelvic organs, and lower abdominal pain is a prominent symp- 
tom. Pelvic abscess or peritonitis may result. The clinical picture 
is not infrequently confused with appendicitis. Eventual healing 
occurs without resort to surgery in most cases, often with some 
physical disability and sterility. In immature girls the infection 
is usually confined to the vagina. 

In both male and female, arthritis is the commonest extragenital 
manifestation of gonorrhea. The process usually settles in one 
or two joints and may result in permanent disability in the absence 
of treatment. Involvement of the tendon sheaths in the region of 
the affected joint or joints is not uncommon. 

3. Gonococcal O p h t h a l m i a  Neonatorurn.-This condition 
(conjunctivitis in newborn infants) is one of several acute inflam- 
matory conditions of the eye occurring within the first three weeks 
of life. The external eye and the eyelids become very red and 
swollen, and there is a profuse discharge. I n  the absence of treat- 
ment, complete blindness is the usual outcome. I ts  occurrence has 
been greatly reduced through the routine use of 1% to 2 %  silver 
nitrate (or equivalent preparation) in the eyes of infants at birth, 
a measure almost universally required. 

4. Other  Complications.-A few other very rare complica- 
tions of gonorrhea are iritis, endocarditis (involvement of the heart 
valves), meningitis and skin lesions. 

There is a nongonococcal urethritis that resembles gonorrhea, 
and its widespread occurrence seriously complicates the clinical 
diagnosis in the male. In  addition to searching with a microscope 
for the double bean-shaped gonococcus in Gram-stained smears, it 
is frequently necessary, particularly in females, to isolate the sus- 
pected organism and try to culture it in an incubator. 

Penicillin is the drug of choice for treatment, one injection usu- 
ally being sufficient to cure uncomplicated gonorrhea. Gonorrhea 
with complications (eye involvement, prostatitis, arthritis, etc.) 
requires treatment over longer periods depending on the extent 
of damage and duration of signs and symptoms. Evidence of the 
success of prophylactic treatment of all persons exposed sexually 
to an infected person is rapidly accumulating, and many experts 
insist on immediate treatment of exposed persons with penicillin 
before diagnostic measures are undertaken. Furthermore, it is 
futile to treat one member of a sexual alliance for gonorrhea and 
neglect the treatment of the other, because reinfection of the 
treated person will surely occur. Patients sensitive to penicillin 
may be effectively treated with several other antibiotics. The 
sulfonamide drugs are far inferior to penicillin in the treatment of 
gonorrhea. 

The administration of the small amount of penicillin necessary 
to cure gonorrhea may mask the early manifestations of coexisting 
syphilis and delay its diagnosis. An integral part of the treatment 
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of gonorrhea, therefore, is the so-called serologic follow-up-a 
blood test for syphilis a t  least once a month for four months, 

111. OTHER VENEREAL DISEASES 

Chancroid (soft chancre, ulcus molle, chancre mou, soft sore) 
is an acute. specific, localized, self-limiting, autoinoculable infec- 
tious disease usually acquired through sexual contact. I t  is ini- 
tiated by a microorganism known as the Streptobacillus of Ducrey 
(Hemophilus ducreyi) .  
1. History.-In medieval times the distinction of chancroid 

from the initial lesion of syphilis was not made. Gonorrhea and 
syphilis mere differentiated about 1831, but it was not until after 
18 jo that a soft chancre was distinguished from the initial lesion 
of syphilis and later designated chancroid. In 1889 Ducrey iden- 
tified the microorganism that later was accepted as the causative 
agent. The genital ulcerations are variable in appearance and 
even now are occasionally confused with those of other venereal 
diseases unless all available diagnostic measures are utilized. 

2. Occurrence, Dis t r ibu t ion  and Trend.-Chancroid occurs 
endemically throughout almost the entire world, being especially 
common in tropical and subtropical countries and commoner in 
seaports and urban areas than in rural areas. I t  is primarily a 
disease of the underprivileged and the unclean. In many countries 
it is not a reportable disease. Exact data as to its occurrence, 
distribution and trends are not available, but it is known to be 
common and universally distributed. In  1945, j,51 j cases were re- 
ported in the continental United States. I n  1947 there were 9,039 
and, in 1956, 2,322 reported cases. The trend of reported cases 
has been continuously downward, but these represent only a small 
fraction of actual cases because reporting is not required in all 
states. In British and U.S. armed forces stationed in tropical 
zones the incidence of chancroid was sometimes vastly greater than 
that of syphilis. 

3. T h e  Disease Process.-The same preinfection causative fac- 
tors are important in chancroid as in syphilis, but chancroid can 
be definitely prevented by the proper use of soap and water imme- 
diately after exposure. About three to five days after exposure 
(sometimes later) there appears a small red area at  the infection 
site; this enlarges into a papule, which soon breaks down. forming 
an ulcer with ragged edges exuding pus. The ulcers are painful 
and bleed easily. In about one-half of the cases there develops 
within a few days to two weeks a swelling in local lymph glands 
(buboes). These are acutely inflammatory, usually contain pus 
and may rupture spontaneously. Usually the disease is self- 
limited, but in particularly dirty persons, especially when the 
lesion is under the foreskin or about the clitoris where it cannot 
be properly exposed, relatively prolonged disability and tissue de- 
struction may ensue. Extragenital chancroid is a rarity but it  
does occur. 

4. Diagnosis.-The diagnosis is usually based on the clinical 
picture of the disease, provided syphilis has been adequately ruled 
out. The organism may occasionally be seen in stained smears 
from the ulcers and may sometimes be cultured. The intradermal 
test (Ito test) ui th  bacillary vaccine is of value. 

5. Treatment.- The sulfonamides (sulfanilamide, sulfathiazole 
or sulfadiazine) are specific in therapy. As a rule, their adminis- 
tration need not be continued longer than one week. Penicillin has 
not been helpful, but the tetracycline antibiotics and chlorampheni- 
col have been widely and successfully used. The bubo may be 
aspirated if necessary. 

Local cleanliness is of great importance, with generous use of 
soap and water, supplemented often by the use of powdered sul- 
fonamide locally and soaks of permanganate of potash. Local 
therapy is avoided until repeated dark-field examinations for syph- 
ilis have been performed. I n  any event, an integral part of the 
therapy of chancroid is prolonged follow-up with blood serologic 
tests t o  rule out syphilis. 

Lymphogranuloma venereum is a venereally acquired virus in- 
fection of lymph channels and lymph nodes manifesting itself by 

swollen lymph nodes, ulcerations, enlargement of genital organs 
and rectal stricture. I t  is also known as lymphogranuloma in- 
guinale, climatic bubo, poradenitis, lymphopathia venereum and 
Nicolas-Favre disease. 

The microorganism is known as the virus of lymphogranuloma 
venereum. I t  is a so-called filtrable virus immunologically related 
to the virus of psittacosis (9 .v . ) .  
1. History.-Lymphogranuloma venereum was first described 

as a clinical entity in 1913, and detailed information became avail- 
able in 1922 as a result of a study by Joseph Nicolas and M. Favre. 
I t  was proved to be a virus disease in 1930. 

2. Occurrence, Dis t r ibu t ion  a n d  Trend.-Exact data are not 
available. I t  is a relatively common disease, occurring through- 
out most of the world, especially in tropical and subtropical areas. 
I n  the mid-1950s the World Health organization published the 
reported cases since 1946 in 16 countries located in Africa, Amer- 
ica, Asia, Europe and Oceania. I t  is endemic in the southern part 
of the United States, particularly among lower socioeconomic 
groups. The age incidence is that of greatest sexual activity. Sex 
differences are not great, and all races are affected. In  the decade 
1947-56 the number of cases reported in the U.S. fell from 2,688 
to 602. 

3. T h e  Disease Process.-The primary lesion, usually on the 
genitalia, appears from 5 to 21 days after infection takes place. 
This lesion is often so transitory as to escape notice, and the 
first manifestation of the disease may be a swollen, hot, tender 
group of glands (buboes) in the inguinal region, appearing from 
10 to 30 days after exposure. I n  the female, the inguinal bubo is 
frequently absent and the initial symptoms are referable to  the 
rectum. 

Fever, chills, headache and joint pains may be present. Ab- 
scess formation with drainage of pus from the inguinal lymph nodes 
is usual. Later manifestations of the disease include secondary 
ulceration and elephantiasis (great enlargement) of the genitalia 
in both sexes, polypoid growths about the anus, inflammation, ul- 
ceration and stricture of the rectum and, rarely, arthritis, conjunc- 
tivitis and nervous-system involvement. Extragenital infection is 
rare. The course of the disease varies from asymptomatic infec- 
tion to extreme debilitation with chronic invalidism as the result 
of chronic late manifestations. 

4. Diagnosis.-The diagnosis of lymphogranuloma venereum is 
usually made on a clinical basis, but a skin test known as the Frei 
test and a blood (complement-fixation) test are of considerable 
value. Microscopic examination of a bit of removed tissue from 
a lesion is sometimes indicated. 

5. Treatment.- This varies with the stage of the disease: 
Chlortetracycline, along with sulfadiazine, is used in the bubo phase 
with moderate success; for the rectal lesions and other ulcerations, 
tetracycline antibiotics with chloramphenicol or sulfadiazine may 
be effective if administered for as long as 30 days after symptoms 
improve. Penicillin is not effective. Aspiration of pus from the 
bubo gives symptomatic relief. At times surgery or repeated 
dilatation is of value in stricture of the rectum. Plastic surgery 
may be indicated in elephantiasis. 

Periodic follow-up blood tests for syphilis are essential. 

Granuloma inguinale is a chronic, mildly contagious, progres- 
sively autoinoculable venereal disease that usually but not always 
occupies the genital and inguinal regions. I t  is initiated by a micro- 
organism known as the Donovan body (Donovania granulomatis), 
probably a bacterium. Among the other names given this disease 
are ulcerating granuloma, granuloma pudendi tropicum. granuloma 
contagiosa, chronic venereal sore and granuloma venereum. 
1. History.-The first description mas made in 1882. I n  1905 

C. Donovan mentioned a "body" found in the diseased tissues, and 
about 1945 the Donovan body was cultivated in the yolk sac of the 
chick embryo. 

2. Occurrence, Dis t r ibu t ion  a n d  Trends.-Exact data on its 
incidence and prevalence are not available, but it  seems to be the 
least common of the venereal diseases. I t  is commonest in the 
tropics but has been reported from all countries. In  the United 
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States it  is endemic in the south, particularly among the lower 
socioeconomic groups. In  the decade from 1947 to 1956 in the 
United States the number of reported cases fell from 2,403 to 
419. 

3. T h e  Disease Process.-Little is known about the incubation 
period because reports state it to be from 8 days to 12 weeks and 
sometimes more than roo days. The process begins on the geni- 
talia and slo~vly spreads to involve the inguinal regions and peri- 
neum. I t  takes the form of an extremely chronic, usually deep 
beefy red ulceration, with little tendency to heal. If secondary 
infection occurs, there may appear pain, fever and general symp- 
toms. Ultimately, in some untreated cases, severe debility de- 
velops, ending in death. Lesionsin other than the genital region 
are seen in about 6% of the cases, and on rare occasions the disease 
may become generalized. 

4. Diagnosis.-The clinical picture may permit diagnosis, which 
should be confirmed, however, by the demonstration of the Dono- 
van body in stained smears or sections from the lesion. Typically 
the microorganisms appear as small encapsulated bodies about one 
micron in length, lying within mononuclear cells. In  all cases of 
diagnosed or suspected granuloma inguinale, syphilis should be 
ruled out by repeated serologic tests, performed monthly for a t  
least four months. 

5. Treatment.- Treatment with antimony compounds has been 
entirely replaced by antibiotic therapy. Streptomycin over a pe- 
riod of 5 to 10 days and chlortetracycline, chloramphenicol and 
oxytetracycline over a period of 15 to zo days have been used 
successfully. 

IV. CONTROL MEASURES 

Although available world statistics do not indicate an over-all 
decline in the venereal diseases, much progress has been made in 
some areas. In order to continue this progress and to initiate 
progressive control measures throughout the world, constant vigi- 
lance must be maintained. . All areas of high venereal disease oc- 
currence are potential hazards to the remainder of the world. 
Furthermore, the relationship of venereal and nonvenereal syphilis 
and other forms of treponematosis (yaws, pinta) make it  essential 
that control measures be applied effectively to all forms of trepo- 
nematosis in order to assure future protection of the world from 
these diseases that resemble syphilis in signs, symptoms and occa- 
sionally in outcome. This is the objective of the Division of 
Venereal Disease and Treponematoses of the United Nations 
World Health organization, which stimulates and assists national 
health administrations in the control of these diseases. By the 
late 1950s such treponematosis control projects had been carried 
out in Yugoslavia, Haiti, Indonesia, Thailand and the Philippines, 
and smaller programs had been conducted in Ceylon, Afghanistan, 
Iraq, Egypt, Burma, Ecuador and Venezuela. The Venereal I)is- 
ease and Treponematoses division is in constant communication 
with venereal disease and treponematoses control programs all over 
the world. 

In  the United States, control of venereal diseases is carried out 
on a local basis with some state and federal s u ~ ~ o r t .  Federal aD- 
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propriations for venereal disease control decreased annually from 
a peak of $17,000,000 in 1948 to a low of $3,ooo,ooo in 1954. I t  
was soon realized that reductions had taken place too rapidly, so 
in the years after 1955 annual changes in appropriation in keeping 
with estimated needs were made. 

Control of the venereal diseases and of nonvenereal trepone- 
matosis depends on both community and individual action. The 
community or mass measures comprise such health promotional 
measures as health and sex education, preparation for marriage, 
premarital and prenatal blood testing and improvement of social 
and economic conditions. Specific protection is rendered by at- 
tempts to suppress clandestine sexual promiscuity and by teaching 
methods of personal prophylaxis. All these control measures are 
accomplished by co-operative activities of the citizens in the com- 
munity and the local health organizations. The citizens participate 
both individually and through such organizations as (in the U.S.) 
the American Social Hygiene association, a voluntary agency that 
devotes its time to collecting pertinent information and making it  

available to all who need it. 
Mechanical prophylaxis by means of the condom is a practical 

prophylactic method. Local chemical prophylaxis has been used 
with decreasing frequency, and soap and water, while desirable for 
general hygienic purposes, is of dubious etiectiveness except in 
chancroid. Administration of penicillin after exposure has been 
extremely effective in the prevention of both syphilis and gonor- 
rhea. 

Additional community measures include the provision of facili- 
ties for case finding through contact investigation and selective 
serologic testing, as well as facilities for early diagnosis and 
treatment. 

Control of infected individuals involves adequate diagnosis, in- 
vestigation of contacts and sources of infection, proper treatment 
and notification of cases to health authorities. Investigation of 
contacts by interviewing patients and tracing their contacts in the 
family and the community is a basic sine qua non for venereal 
disease control. Notification of cases is essential if dependable 
data on occurrence, distribution and trends are to be available. 

Control measures for nonvenereal syphilis are the same as those 
for yaws and pinta. Community activities include health educa- 
tion, improved sanitation and social-economic conditions, and pro- 
vision for early mass diagnosis and treatment. I t  is recommended 
that all familial contacts of persons with any type of treponema- 
tosis be treated with penicillin as a community and family control 
measure. 
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VENETI, name of two ancient European tribes. 
I .  A Celtic people in the northwest of Gallia Celtica. They 

were the most powerful maritime people on the Atlantic and car- 
ried on a considerable trade with Britain. I n  the winter of 57 B.c., 

they took up arms against the Romans, and in 56 were decisively 
defeated in a naval engagement. 

2 .  The inhabitants of a district in the north of Italy. I t  was 
at  first included in Cisalpine Gaul, but under Augustus was the 
tenth region of Italy. The Veneti were a peaceful people, chiefly 
engaged in commercial pursuits. They carried on a trade in amber, 
which reached them overland from the shores of the Baltic. 

They were famous for their skill in the training and breeding 
of horses. Homer (IL, ii. 85) speaks of the Paphlagonian Henetoi 
as breeders of "wild mules," and their fondness for horses is re- 
garded as a proof of their descent from the "horse-taming" Tro- 
jans. Dionysius, tyrant of Syracuse, who assisted them in repell- 
ing the attacks of the Liburnian pirates, is said to have kept a stud 
in their country. 



VENETIA 
Herodotus mentions a curious marriage custom. Once a year 

the marriageable maidens of a village were collected together. 
Each young man chose a bride, for whom he had to pay a sum of 
money in proportion to her beauty., The sums thus obtained were 
used by the public officials to dower the less beautiful and thus 
afford them the chance of obtaining husbands. 

The first historical mention of the Veneti occurs in connection 
with the capture of Rome by the Gauls. ~irhose retreat is said to 
have been caused by an irruption of the Veneti into their territory. 
Sometime during the Second Punic War they passed under Ro- 
man rule. At first, they possessed complete autonomy in internal 
administration; in 89 B.C. Gnaeus Pompeius Strabo bestowed upon 
them the ins Latinurn. 

Under the empire Venetia .and Istria were included in the tenth 
region of Italy with capital Aquileia. Down to the time of the 
Antonines the country enjoyed great prosperity, which was inter- 
rupted by the invasion of the Quadi and hlarcomanni and a de- 
structive plague. I t  was devastated at intervals in later times by 
the barbarians-by the Alamanni, Franks and Juthungi in 286; by 
the Goths under Alaric (beginning of the 5th century); by the 
I-Iuns under Attila (452): who utterly destroyed Aquileia and sev- 
eral other cities. 

Under Theodoric the Great (ruler of Italy from 493 to 526) the 
land had rest, and in j68 was occupied by the Lombards. 

See also VENETIA; VENETIC LAKGUAGE. 
VENETIA, a comprehensive name for the eastern half of 

northern Italy. The Latin name Venetia, from xi-hich the English 
is derived, meant simply the country of the Veneti (9.v.). I n  
Italian, however, the etymologically equivalent form Venezia is 
the proper name of Venice itself and requires some qualifying 
epithet wherever it is used to denote anything beyond that city. 
Venetia, then, in the extended English sense, is the area bounded 
on the west by the Italian vegione of Lombardy, on the northwest 
by the Swiss Grisons, on the north by the Austrian Tirol and by 
Carinthia, on the east by Slovenia and on the south by the Xdri- 
atic gulfs of Trieste and of Venice and by the vegione of Emilia- 
Romagna. I t  thus comprises three regioni, as follorvs: ( I )  the 
Veneto, or I'enezia Euganea; (2) Friuli-Venezia Giulia; and (3) 
Trentino-Alto Adige. or Venezia Tridentina. The size and com- 
position of the aggregate have varied in the course of history. 

The mediaeval history of Venetia is inseparable f r o ~ n  that of 
the republic of Venice (see 1 7 ~ x ~ c ~ ) .  Further details are to be 
found under FRIULI, PADUA. LTEROKA, V I C E ~ A  and, for a territory 
that resisted the republic's encroachment, TRENTO. The comnion 
danger of Turkish expansion, from the end of the 15th century on- 
ward. led to a settlement of the long-standing dispute between 
Venice and the Habsburgs for the possession of the eastern terri- 
tories, whereby Venice secured Friuli (with western Istria also). 
After the overthrow of the republic, however. France and Austria 
redistributed 17enetia under the treaties of Campo Formio (179 7 )  
and Pressburg (180;). Next, on the downfall of Xapoleon. the 
whole territory was occupied by the Austrians. 

In 1866. as a consequence of the Seven Weeks' War: the king- 
dom of Italy, unsuccessful though it had been in its o.rvn aggression 
against Austria: acquired those parts of I'enetia that had belonged 
to the republic of Venice ('including Friuli but not Istria). lifter 
World War 1: ho~vever, Italian Venetia was greatly expanded. ac- 
quiring not only Trieste and its hinterland. Istria and Fiume (as 
well as Zara on the Dalmatian coastj but also: under the treaty 
of St. Germain (1919). the Trentino and the southern Tirol. 

These new frontiers remained unchanged until TYorld War TI. 
By 1944 control over most of the mountainous area in the east 
of Venezia Giulia had passed to Yugoslav partisans; and in the 
negotiations for a treaty of peace with Italy the Yugoslavs showed 
themselves most reluctant to abandon Istria and certain districts 
in the north to the \vest of the Isonzo. The treaty of 1947 even- 
tually gave them the Istrian peninsula except Trieste and its im- 
mediate neighbourhood and advanced their northerly frontier 
west of the Isonzo. thus transferring to them Plezzo, Sonzia. 
Caporetto. Tolmino and some other formerly Italian towns. For 
the final partition of the Free Territory of Trieste in 1954 see 
TRIESTE. 

The Trentino and the southern Tirol were retained by Italy 
after World War 11. For the policy adopted with regard to the 
large German-speaking population, which had withstood Italianiza- 
tion since the 192os, see TIROL. 

I n  195 j! then, the total area of Venetia was about 15,390 sq.mi., 
with a population of 6,~oo.ooo. 

For the geographical description of the country, it is most con- 
venient to treat the three regioni separately. as follows: 

Venez ia  Tridentina.-This area comprises the provinces of 
Bolzano and Trento and covers about 5.2 52 sq.mi. I t  includes the 
mountainous area of the Venoste, Brenner: Aurine and Pusteria 
Alps on the frontier. the Ortles ,41ps in the west, the Dolomites 
in the east and the high plateaus of the interior. The  chief rivers 
draining the mountain masses are the Etsch (upper Adige), the 
Isarco. the Noce and the Avisio, tributaries of the Xdige (g.v.), 
which flows do~vn the principal valley from north to  south through 
Bolzano and Trento to Verona in the plain of Lombardy. The 
valleys of the larger rivers (particularly that of the Xdige) are 
well populated and fertile, especially in the Trentino. Some peaks 
of the border Alps are among the highest in Europe: Palla Bianca 
(Weisskugel) ( I  2.2 j 7  i t . ) .  1'Altissima ( I  I ,414) and Punto Lago 
Bianco ( I  I ,  588) in the Venoste Alps in the west ; Pan di Zucchero 
(Zuckerhutl) ( I I : ~ I ~ )  and Tribulaun (IO,I  j 7 )  in the Brenner 
Alps; and Gran Pilastro (Hochfeiler) ( I  I ,  j16) and Monte Lavello 
(11,083) in the Aurine Alps. Passes breaching these Alps are the 
Stelvio (9,048 it.) into Switzerland; the Resia (4,944) and the 
Brenner (4,511) into the Austrian Tirol; and the Dobbiaco (4,232) 
into Carinthia. South of the Alpine massifs, a large part of the 
province of Bolzano consists of a roughly rectangular area between 
the Adige, Passirio and Isarco valleys, much of i t  a plateau averag- 
ing from 4.300 to j.600 It. This province is inhabited mostly 
by German-speaking Austrians. 

Much of the regione is forested (particularly Bolzano) but the 
valleys are quite thickly populated and intensively cultivated. 
Vines are grown extensively on the hillsides, and fruit trees flour- 
ish even up to 4,000 ft. North of Bolzano rye is more common 
than maize and wheat. Farther south the main cereal is maize and 
then wheat; oats and barley. Cattle raising and dairy farming 
are found on the 101%-er hills and slopes in the valleys. Forestry 
has been particularly developed. 

I n  addition the area contains certain mineral deposits, chiefly 
of zinc, lead, copper and iron ore, which the Italians have at- 
tempted to exploit. Some mechanical industries sprang up, and 
hydroelectric power stations were built to utilize the power of the 
rivers (principally the Adige and Noce). By "rg j4  there were 
about I O O  small undertakings engaged in mining (with a labour 
force of around goo). Manufacturing concerns (most of them 
very small) numbered 11,274, employing about 34,000. A labour 
force of 10.300 was engaged in construction; and enterprises con- 
cerned with electricity, power gas and water employed 1 2 ~ 0 0 0  

workers. 
The tourist trade provides a large item of income. I n  the mid- 

1950s tourists numbered around I jo,ooo annually. The most 
famous resorts are Merano. Bressanone: Vipiteno. Dobbiaco and 
Brunico in Bolzano; and Madonna di Campiglio. Canazei. Levico 
and Roncegno in the province of Trento. From the Lombard plain 
several roads and railway lines converge on Trento (from Brescia, 
1-erona. 17icenza and Padua). Road and railway fol1o.r~ the main 
valley (Val di Adige) to Bolzano. From there the Val Venosta 
strikes west (road and railway) toward Switzerland, and at  B'lerano 
a road branches to the Brenner. A second road and rail~vay goes 
north from Bolzano along the Val d'Isarco to the Brenner, throw- 
ing off a route (road and railway) eastxvard via Brunico into 
Carinthia. (See also TREKTINO.) 

Venezia  Euganea.-This is the original core of Venetia. I t  
comprises the seven provinces of \-enice, Padua, Rovigo. Verona, 
L'icenza, Treviso and Belluno, an area of 7,100 sq.mi.. with a popu- 
lation of around 4,000,000 (19 j5).  The territory comprises inoun- 
tainous country to the northwest, where it is bordered by the 
Dolomites, and to the north, where the Carnic Alps form the fron- 
tier with Austria. Within its own northern area there are the 
Venetian Alps. Passes through the Carnic Alps into Carinthia are 
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the Monte Croce (4,258 ft.) and, with both road and railway, the 
Camporossa. The southern part is an extension of the Lombard 
plain, through which run the Po, the Adige and the rivers drain- 
ing the Dolomites and Venetian Alps (Brenta, Piave). These 
rivers (and particularly the Po) form an extensive delta area 
stretching along the Gulf of Venice, whose shore lagoons are kept 
healthful by the fairly considerable tides of the Adriatic. 

The  sunny slopes of the mountainous area are cultivated, vines 
and various fruit trees being the chief produce. The valleys pro- 
vide good meadowland and arable soil in many places. Like 
Venezia Tridentina, the mountainous parts of the region are well 
known to tourists. The low-lying area of Venezia Euganea with 
its coastal fringe of lagoons and deltas is extremely fertile, and 
much use of irrigation has been made, together with a considerable 
effort to reclaim land. The population is largely agricultural; the 
principal crops are wheat and maize, with beans, sugar beet, po- 
tatoes and vines also important. 

As in many other parts of Italy after World War 11, a number of 
large estates were expropriated and divided among small holders 
and peasants. 

The larger towns of the plain have various industries : textiles. 
silk, lace, hemp, paper, iron founding, shipbuilding, etc. Many 
are well supplied with hydroelectric power. Venice, population 
(1951) 174.632, is not only a city of historical. architectural and 
cultural fame. but also a considerable port and possesses a large 
industrial zone at  Marghera. The traditional occupations of glass, 
lace and tapestry making are still carried on. Though the largest 
vessels can only be berthed nearby, Mediterranean trade is im- 
portant. Adjacent are the small islands of Murano and Burano, 
specializing in glassware and in laces respectively. Verona (134,- 
6361, below the southern spurs of the Dolomites. is also famous 
for its architecture and for its cultural and historical associations. 
I t  also does a considerable trade in silk, wool, leather and textiles. 
Padua (138,951), an equally ancient city, is likewise an agricul- 
tural centre of importance and has engineering, silk and textile 
and chemical industries. Vicenza (61,207) is another agricultural 
market and manufactures textiles, fertilizers and luxury goods. 
Treviso (53,165) has textile mills and industrial plants. Rovigo 
(17,588) is the agricultural centre for the Po delta. Valdagno 
is a centre of the textile industry. Apart from Venice, only Chiog- 
gia, an important fishing port and centre of the lace industry, is 
noteworthy. 

Fr iu l i -Venez ia  Giu1ia.-This division. to the east of Venezia 
Euganea, comprises the provinces of Udine and Gorizia, with the 
rump of ~r ies te . "  The whole has an area of 3,033 sq mi. with a 
population of 1,226,121. 

The Italian part of the Julian Alps (some reaching around 9,000 
ft.)  is a barren area. Farming of a limited nature is carried on, 
but there is little cattle raising. Friuli, lying between the Carnic 
Alps to the north, the Venetian Alps and the eastern Venetian 
plain to the west and the Julian Alps and the Isonzo to the east 
is partly hilly and partly plain; the plain is fertile and fairly thickly 
populated. The capital of Friuli is Udine (65.1 99 inhabitants), 
chiefly an agricultural centre. The hilly Carnia area to the north 
resembles the Dolomites in scenery and is economically of little 
value. The Carso (Karst) area, bordering on Yugoslavia, is a bar- 
ren and arid stretch of limestone. There are small farms where 
sheep and goats are reared. The produce of the land is composed 
largely of vines, some root crops and a little maize. Nearer the 
coast fruit is also grown. On its coastal strip are the historic and 
decayed cities of Aquileia and Grado. Monfalcone, with its ship- 
yards. is important. Most of the population on the coast live by 
fishing. Inland is Gorizia (1951) 34,607, principally an agricul- 
tural centre. 

Trieste (259,167), the sole possession of Italy in the Istrian 
peninsula, is a beautiful and important metropolis. I t  was once 
the chief port of Austria-Hungary, from which it derived its pros- 
perity. I t  has considerable maritime traffic; shipbuilding yards 
(with an output of 16% of Italy's total in this sphere) ; and an en- 
gineering industry, with metallurgical foundries and refineries. 

(J. D.  L.) 
VENETIC LANGUAGE. The language of the Veneti 

(9 . v . )  is recorded in almost 200 short inscriptions, which have 
been dated to the last five centuries before Christ. I t  was spoken 
in northeastern Italy, in the plains around the head of the Adriatic 
and in the mountains to the north. The inscriptions are for the 
most part inscribed either as epitaphs or on objects dedicated 
to,one or another deity. The principal sites which yielded the 
linguistic evidence are Este, Padua, Vicenza, Trieste, Pieve di 
Cadore and the Gurina plateau in Austrian Carinthia. These in- 
scriptions are written in an alphabet characteristic of them, but 
which was obviously borrowed from the Etruscans who had estab- 
lished settlements in the Po valley toward the end of the sixth 
century B.C. I t  is preserved on several bronze tablets from Este, 
and in the transliteration here used runs as follo~vs: a e v d h 0 k 1 
m f z  p S r s t u b g o. The symbols here transcribed d b g cor- 
respond graphically to the Etruscan and Greek letters z $J X ;  but 
that the sounds indicated by them were voiced stops is clear from 
such correspondences as that of tri$Jus- in the native alphabet, 
with TRIBUS- in the Latin. The digraph v h  was used with the 
value of f ,  as in Etruscan; t and 0 were both employed for the 
sound t ,  as were S and s for s ;  a letter i occurs in the texts but 
not in the alphabets; and a k of distinct form is found in the 
northern inscriptions. A remarkable feature of Venetic writing 
is the punctuation system: vowels not preceded by consonants, 
and consonants not followed by vowels (excepting those followed 
by r ,  n ,  1) are regularly written with a point on either side of 
the letter. This system, apparently devised for a syllabary, is 
also found in a few Etruscan inscriptions. 

In the inflectional system of Venetic at  least four cases for the 
noun can be identified. Such nominative forms as ve.r.ko.?t.darna 
(a feminine name), va.n.t.s., and e.kz~pe0ari.s. ("charioteer"?) are 
found. A certain instance of a genitive is enoni, and probable 
occurrences appear in re.i.tii and makkn0.s. (all masculine names). 
Dative forms are recognized in re.i.tiia.i and 1o.u.dera.i (both 
feminine divine names) and in rako.i., puponei., ve.i.gn0.i and 
.o.stiiare.i. (all names of men) ; vda.n., d0no .m  ("gift") and 
e .kv0 .n  ("horse") are examples of accusatives. Among the few 
surely identified noun plural forms are the datives 1o.u.derobo.s. 
("children"?) and andeticobos. The following are verbs: doto 
and dona.s.to (both are third person singular preterite and are 
translated "gave") ; vhag.s.00 ("made") ; tu1a.r. (also tole.r., 
to1a.r.) ("offers"); and .e..s.t. ("is"). AS pronouns .e.go ("I"), 
mego ("me"). and ssel~oisselboi ("for himself ") are found. Other 
parts of speech are represented by the conjunction ke  "and" and 
the prepositions pe.r. and .o.p. 

The following texts are typical examples of Venetic inscriptions: 
1. On a bronze pin found at  Este: mego dona.s.to vlzugiia vh0.u.- 

go.n.tiiaka Sa.i.nate.i. re.itiia.i. ("Fugiia Fougontiiaka dedicated me 
to Sainatis Reitiia") . 

2. On a vase from Padua: vo0o klu0iiari.s. vhag.s.00 ("Voto 
Klutiiaris made [it or me] "). 

3.  On a cinerary urn from Este: va.n.te.i. vho.u.go.n.tio.i. .e.go 
("I am for Vants, son of Fougonts"). 

4. On a bronze pin from Lagole di Calalzo, near Pieve di Cadore: 
o.l.1o.s a1iisiko.s doto d o n o m  trunzus katei ("0110s Aliisikos gave 
[this as a] gift to Katus Trumus[iiatis] "). 

I t  is clear that Venetic was an Indo-European language. Carl 
Pauli, the first scholar who discussed the question of its position 
within the family ( D i e  Veneter und ihre Schriftdenknzaler, 189 11, 
related it most closely to the scantily known idiom of ancient 
Illyria (see ILLVRIAN LANGUAGE), and for almost 60 years Venetic 
was regularly classified as an Illyrian tongue. This view, how- 
ever, has now been abandoned by most students of the subject; 
some regard the language as closely related to Latin and to the 
other members of the Italic branch, while others classify it as 
a ~vholly independent member of the family. The evidence is 
not sufficient to afford a completely unambiguous answer to the 
problem. 
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VENETO, BARTOLOMMEO (c. 1480-IS~O), Venetian 
painter, whose portraits combine brilliant show of wealth with pen- 
sive or poetic mood to present notable embodiments of Renaissance 
man. The slightly rigid simplicity of style in Bartolommeo's por- 
traits adds to the effect of objectivity and contrasts with Titian's 
treatment of the same people. The only extant documents pertain- 
ing to his life tell of his stay as court painter a t  Ferrara (1505-o8). 
Ownership and signatures of paintings indicate an early career in 
Venice and a later one in Milan; his hypothetical stay at Bergamo 
has been refuted. One curious signature of I joz, to which he adds 
the phrase "half Venetian half Cremonese." doubtless refers to 
family origin and not to stylistic influence as is sometimes inferred. 
In a more important but less noted signature of 1509, he called 
himself a pupil of Gentile Bellini. 

Bartolommeo's earliest works (1502-as), Madonnas of the Bel- 
lini type, are of little interest. His early, somewhat fanciful por- 
traits (1505-08), of which the best known is at Frankfurt, were 
considered to have been painted under German influence. The 
famous portraits (c. 1512) were followed by his Milanese works 
such as the "Lute Player" (Gardner museum, Boston) in which 
poetic fancy dress has given way to Leonardo da Vinci's influence. 

BIBLIOGRAPHY.-A. Venturi in L'Arte, 2:454 ti. (1899) ; A. L. Mayer 
in Pantheon, 2:572 ti. (1928) ; E. Michalski in Zeitschrift fur bildende 
Kunst, 61.280 ff. (1927-28). (C. GT.) 

VENETTE, JEAN DE (c. 1307-c 1370), French chron- 
icler, born at  Venette, near Compikgne, became prior of the Car- 
melite convent in the Place Maubert, Paris, in 1339, and was 
provincial of France from 1341 to 1366. In 1368 he was still 
living, but probably died within a year or two of that date. His 
Latin Chronicle, covering the years 1340 to 1368, was published 
by Achery (Spicilegium, vol. iii). Jean de Venette's sympathies 
were entirely with the peasants. Jean de Venette also wrote a long 
French poem, La Vie des trois Maries, about 1347. 

VENEZIANO, DOMENICO : see DOMENICO VENEZIANO. 
VENEZUELA, a republic of South America on the Caribbean 

coast, is approximately four times the size of the United Kingdom 
or one and one-third the size of the state of Texas. Venezuelans 
are predominantly of mixed ancestry. Indian, Negro and Euro- 
pean strains are all present in significant quantities. Petroleum 
and iron ore have, in the 20th century, made Venezuela a treasure- 
trove of the modern world. The republic has derived relatively 
little from the exploitation of its natural resources, as officials 
have channeled a large share of fiscal revenues into the pockets of 
a few individuals rather than into the development of the national 
economy or social and cultural institutions. The gap separating 
the elite groups* from the masses has broadened noticeably since 
the large-scale development of the petroleum industry in the 1920s. 
Political and cultural lags have been at least as pronounced as 
that in the economic area. From 1899 to Jan. 1958, except for 
three years (1945-48), Venezuela was controlled by force through 
a military leadership from the Andean state of Tichira. This 
ruling element neglected basic education while it provided funds 
for a few institutions which could attract international recognition. 

Many of the attitudes found in Venezuela in the second half of 
the 20th century can be traced back through the 19th century to 
the colonial period. After gaining its independence from Spain 
between 1810 and 1821, through the efforts of its most illustrious 
son, Sim6n Bolivar (q.v.), Venezuela for the remainder of the 19th 
century had a dilatory existence, punctuated by power struggles 
among those who constituted the narrow social and ruling class. 
The republic during this era had little to offer the world and was 
largely immune to impulses emanating from Europe and the United 
States. Still earlier, as a Spanish colony, the European settlers, 
after a brief but stormy period of searching for sudden wealth 
had accepted a prosaic way of life, based upon agriculture, in 
which they held sway over native Indians and imported Negroes. 

Venezuela means "little Venice" and is a modification of the 
name Venecia (Venice) originally bestowed by Alonso de Ojeda in 
1499 on an Indian village of pile dwellings on the shores of the 
Gulf of Maracaibo (called by him the Gulf of Venecia). 

(J .  J. J.) 

I. PHYSICAL GEOGRAPHY 
Geology a n d  Structure.- In the basement complex of the 

Guiana highlands and in the axis of the Cordilleran and Maritime 
ranges of Venezuela are found some of the oldest rocks in northern 
South America. In the Venezuelan part of the Guianas these con- 
sist of a great mass of Archaean granite, gneiss and other crystalline 
rocks with overlying nearly horizontal bands of sandstone and 
shale. The core of granites and schists which forms the axis of 
the Cordilleran and Maritime chain is in large part flanked by 
sedimentary beds folded in anticlinal structure. Most of these 
latter are of early Cretaceous Age and are locally much altered. 
At places they are overlain by Pleistocene or Recent deposits into 
some of which are intruded dikes and masses of igneous rocks. 

The llanos (plains) between these mountain systems are largely 
covered with broad Terciary and Quaternary deposits of gravel, 
sand and clay loam. In  the delta region at  the mouths of the 
Orinoco these deposits are thick and are accumulating rapidly. 
The depression in which lie Lake Maracaibo and adjoining lakes 
and lagoons is to some extent outlined by faults and has a surface 
deposit of Quaternary alluvium underlain by folded Cretaceous 
and Terciary beds. These beds are of particular importance be- 
cause from them rise the petroleum seepages which led to the 
discovery of enormous quantities of oil. The sedimentary de- 
posits of the northeastern llanos also are underlain in places by 
oil-bearing materials. 

Phys iography  ( o r  Relief a n d  D r a i n a g e )  .-Venezuela's 
drainage system consists mainly of one large river, the Orinoco. 
Probably not less than four-fifths of the country's territory be- 
longs to the Orinoco system. This river has several hundred 
tributaries, gathering the interior runoff from the northern moun- 
tains, draining most of the eastern slope of the Colombian Andes 
and collecting most of the water that runs northward and west- 
ward from the Guiana highlands, in addition to carrying off the 
water supplied by heavy seasonal rains over most of the llanos 
and some of the heavy all-year rainfall of the forests southward 
from these great plains. The Orinoco was long believed to head in 
the Guiana highlands but it was only in 1951 that its true head was 
discovered in the Cordillera Maigualida of the western Guiana 
plateau a t  lat. 2" 19' 05'' K., long. 63" 21' 43" W., 3,523 ft.  above 
sea level. From this point, after flowing for about 1,700 mi., 
the river makes an almost complete circle before heading east- 
ward to the Atlantic. A unique feature of the upper Orinoco 
near its head is its bifurcation as it leaves the Guiana highlands, 
a part of its flow continuing northwest to form the lower river, 
while a branch, the Casiquiare, turns southwest and carries a large 
volume of water into the Rio Negro which, in turn, joins the 
Amazon. Among the larger tributaries of the Orinoco are the 
Caroni, Aro, Caura, Cuchivero and Ventuari which have their 
sources in the Guiana highlands; the Apure, Arauca, Capanaparo, 
Meta, Vichada and Guaviare (the last three being Colombian 
rivers) running across the llanos from the Andes; the Manapire, 
Suata, Pao and Caris from the central plains. 

Apart from the Orinoco and its tributaries the rivers of Venezuela 
are short and comparatively small, and, except for those of the 
Maracaibo basin, are rarely navigable. The San Juan, the Guanipa 
and the Guarapiche flow from the eastern llanos to the Gulf of 
Paria; the Aragua. Unare and Tuy flow to the Caribbean coast east 
of Caracas; the Yaracuy, Aroa and Tocuyo reach the same coast 
west of Caracas; and the Motatbn, Chama, Escalante, Catatumbo, 
Santa Ana, Ap6n and Palmar discharge their waters into Lake 
Maracaibo. 

Lake Maracaibo (q.v.) is the largest body of inland water in 
Venezuela, being 133 mi. long and 72 mi wide. Though shal- 
low along its margins, it is deep enough over much of its surface 
for ocean-going vessels. I t  is connected with the Gulf of Vene- 
zuela through a strait 40 mi. long and varying in width from 
3 to 10 mi., being narrowest where the city of Maracaibo is 
situated. In  the outlet there are about 13 channels, their number 
and depth varying from time to time, being partially obstructed 
by banks of sand and mud. The normal depth of the main chan- 
nel a t  low tide is about 7 ft., and at  high tide about 12 ft .  The 
channel has been dredged by the Venezuelan government. This 



m a k e s  t h e  lake  accessible for  t h e  first t i m e  t o  deep  drart ships and 
allows oil t o  b e  exported wi thout  transferring f r o m  shallow draft  
lake  vessels. 

Another  impor tant  lake is Valencia.  near w h i c h  t h e  c i t y  o f  the  
same n a m e  is  located. i n  t h e  Mari t ime  Andes  1,339 f t .  above  sea 
level .  T h e r e  are also numerous  small lakes b o t h  i n  t h e  llanos 
and i n  t h e  mounta inous  section o f  t h e  country .  O n e  o f  t h e  most  
unusual  lakes is  tha t  called Bermf idez  L a k e  or Lago h s f a l t o ,  
a b o u t  25 m i .  u p  t h e  San  J u a n  river f r o m  t h e  G u l f  o f  Paria. I t  
has a n  area o f  1,100 ac. and i ts  sur face  is m a d e  u p  o f  asphalt i n  
a layer about  3 f t .  deep.  Sh ipments  o f  asphalt f r o m  t h e  lake  have 
b e e n  m a d e  t o  m a n y  parts o f  t h e  world.  

T h e  delta o f  t h e  Orinoco is e v e n  m o r e  complicated t h a n  t h e  Lake 
Maracaibo depression. I t  is crisscrossed b y  a m u l t i t u d e  o f  chan- 
ne ls ,  locally called cniios. T h e  m a i n  ou t le t  i s  t h e  Boca Grande 
a t  t h e  m o u t h  o f  t h e  Corosimi channel. b u t  one  o f  t h e  central chan- 
ne ls ,  t h e  Caiio Macareo,  leads m o r e  direct ly  t o  t h e  G u l f  o f  Paria, 
t h e  Island o f  Trinidad and t h e  Caribbean sea. T h i s  caEo has been 
deepened suff iciently  t o  allow t h e  passage o f  ocean-going vessels. 
Since t h e  lower Orinoco i tsel f  has b e e n  dredged f o r  vessels o f  
23 it. d r a f t ,  th i s  opens a deep  d r a f t  water route through t h e  delta 
and u p  t o  t h e  n e w l y  constructed Puerto Ordaz,  t h u s  facilitating 
t h e  deve lopment  o f  t h e  l o ~ v e r  Orinoco region. 

C o a s t  Line.--Venezuela f ron ts  o n  t h e  Caribbean sea f o r  about 
1,500 m i .  and f o r  300 m i .  o n  t h e  Atlantic  ocean. T h e r e  are a num- 
ber  o f  indentations,  particularly o n  t h e  Caribbean coast and some 
o f  these  provide t h e  country w i t h  serviceable harbours. O n  the  
far  nor thwes t  t h e  spacious G u l f  o f  Venezue la ,  somet imes  locally 
called t h e  Saco d e  Venezue la ,  w i t h  i t s  enclosed G u l f  o f  Coro and 
i t s  m u c h  greater landward extension i n  L a k e  Maracaibo,  ofiers 
good protection behind t h e  peninsula o f  Paraguani o n  t h e  east 
and t h e  peninsula o f  Guajira o n  t h e  wes t .  I n  t h e  far northeast o f  
t h e  country  t h e  G u l f  o f  Paria lies well sheltered be tween  the  
peninsula o f  tha t  n a m e  and t h e  o f f - shore  Bri t ish possession o f  
Tr in idad .  T h e  G u l f  o f  Cariaco, lying behind t h e  peninsula o f  
Araya ,  o f f e r s  excellent shelter. T h e  G o l f o  T r i s t e  is a rather open 
indenta t ion  i n  t h e  coast ,  o n  a part o f  which  is situated Puerto 
Cabello.  T h e  G u l f  o f  Santa Fe is a small inlet  lying behind a 
narrow strip o f  land o n  t h e  northern coast o f  t h e  state o f  Sucre. 
T h e  shipping o f  t h e  country  uses a n u m b e r  o f  estuaries and open 
roadsteads,  such as those o f  L a  Guaira and Carupano.  

Curiously enough,  t h e  country 's  principal port ,  La  Guaira, is  
n o t  situated i n  a protected natural harbour,  b u t  o n  a n  o p e n  road- 
stead,  w i t h  mounta ins  rising picturesquely b u t  formidably  out o f  
t h e  sea. T h e  c i ty  is strung along t h e  base o f  t h e  hills, as are 
also i t s  airport Maiquetia:  and suburban set t lements.  Puerto 
Cabello,  t h o u g h  o n  a nearly open  coast ,  has t h e  protection o f  
shoals o f f s h o r e ,  and a small. low-lying spur o f  land i n t o  which 
dredging has opened passages sheltered f r o m  h e a v y  seas. 

Islands.- There are 7 1  islands, w i t h  a n  aggregate area o f  
14,633 sq.mi., according t o  official calculations. T h e  largest o f  
these  is  t h e  Island o f  Margarita ( q . ~ . ) ,  23 m i .  o f f  t h e  coast o f  
t h e  state o f  Sucre. 

Cl imate .- The climate o f  Venezue la  is everywhere  tropical i n  
t h a t  winter never  comes there and t h e  seasons are periods o f  rain- 
fall rather t h a n  o f  temperature.  T h e  year is divided i n t o  t w o  
seasons, t h e  rainy and t h e  d r y  (locally k n o w n  as winter and sum- 
m e r ) ,  t h e  former  extending f r o m  April t o  October or November ,  
t h e  lat ter  m o s t  marked  i r o m  N o v e m b e r  through M a r c h  or April. 
V e g e t a t i o n  growth,  there fore  is t imed  i n  h a r m o n y  w i t h  these t w o  
seasons. T h e  w e t  and d r y  seasons also regulate agricultural 
act ivi t ies ,  a f f e c t  travel and transportat ion,  de termine  vacation 
periods, and ,  t o  a degree, inf luence e v e n  aviation. Temperature  
d i f f erences ,  o n  t h e  other hand ,  are slight throughout t h e  year. 
Average temperature ,  for  example,  a t  Caracas is 67" F. ,  and n o  
m o n t h  averages m o r e  t h a n  69" or less t h a n  64'. A l t i tude ,  how- 
ever ,  a f f e c t s  temperatures i n  marked  fashion.  For example, 
Maracaibo-at  sea level averages just over 82' for  t h e  year, and 
h lkr ida  at 5,325 f t .  averages just over  65'. O n  some o f  t h e  higher 
m o u n t a i n  peaks temperatures are l o w  enough t o  permit fields o f  
permanent  snow. W h a t e v e r  t h e  average temperature  there  is little 
d i f f erence  f r o m  m o n t h  t o  m o n t h .  T h e  o n l y  marked  variation i n  

temperature is  f r o m  d a y  t o  n igh t ,  th i s  di f ference being greater t h a n  
tha t  f r o m  m o n t h  t o  m o n t h .  

Rainfal l  varies m u c h  f r o m  district t o  district wi th in  t h e  coun- 
t r y .  T h e  northeast trade winds b low across t h e  low coastal dis- 
tricts without  leaving m u c h  precipitation, i n  places less t h a n  2 0  in.  
per year. La  Guaira, for  example,  has on ly  1 1  in.  M o s t  o f  t h e  
coastal lands, consequently,  have  scant, d r y  vegetat ion.  Areas 
lying behind topographic barriers also get l i t t le  rain. W i n d m a r d  
slopes, o n  t h e  contrary.  are generally well watered.  I n  places 
enough rain falls t o  support a lush  jungle growth,  i n  places a t rue  
selva (rain fores t ) .  M o s t  o f  t h e  well-populated part o f  t h e  country  
is d r y  rather than  h u m i d ,  b u t  everywhere there  is a marked seasonal 
variation. T h e  llanos su f fer  severely f r o m  w a n t  o f  rain f r o m  about  
January t o  April and t h e n  su f fer  equally f r o m  a n  over-abundance 
that  floods whole countrysides f r o m  J u n e  t o  October.  

Vege ta t ion .- About  ha l f  o f  Venezuela is covered w i t h  forests  
o f  some kind.  A little less t h a n  hal f  is still i n  na t ive  grass, 
though m u c h  o f  this  is used for  a t  least occasional grazing. O n l y  
about 2 % )  m o s t l y  i n  t h e  valleys o f  t h e  Andes  and t h e  coast ranges, 
is under permanent cultivation. T h e  vas t  llanos o f  t h e  Orinoco 
basin, m u c h  o f  t h e  l o f t y  tablelands o f  t h e  Guiana highlands, and 
numerous smaller areas i n  t h e  Andean paramos ( h i g h  bleak 
plateaus), have l i t t le  i n  t h e  w a y  o f  trees. I n  t h e  better-watered 
places the  grass is compact  and tal l ,  i n  drier areas, such as high 
Andean districts and parts o f  t h e  Guiana tablelands i t  is sparse 
and hard. T r u e  selva covers a relatively small area b u t  is  found  i n  
the  lower Orinoco basin and delta,  i n  some o f  t h e  far southern 
Orinoco drainage basin bordering o n  Colombia and Brazil, and i n  
smaller extensions about  t h e  windward lower and middle  slopes o f  
the  northern highlands. 

Mos t  o f  the  plant l i f e  o f  Venezue la  is tropical i n  tha t  i t  is  non- 
deciduous, retaining i t s  foliage through t h e  year, or shedding 
i ts  foliage little b y  l i t t le ,  never becoming entirely leafless. E v e n  
i n  the  arid regions where t h e  vegetat ion is sparse and t h e  foliage 
scant, there is little change f r o m  season t o  season. 

Both  native and introduced plants cover a wide range because o f  
the  altitudinal climatic zones.  T h e  t rue  tropical vegetat ion,  
whether moist  or d r y ,  extends t o  a n  al t i tude o f  about  1 , j o o  ft., 
above which it gives w a y  (except  i n  t h e  moister distr icts)  t o  w h a t  
m a p  b e  called semitropical w i t h  tree ferns and orchids. which  
reaches u p  t o  about  5,000 f t .  F r o m  this  point, u p  t o  f r o m  7.000 
t o  8,000 i t .  there is  a transition in to  a mounta in  t y p e .  and above  
8,000 or 9,000 it. t h e  characteristic paramo vegetat ion begins,  
wi th  plants o f  a n  alpine character dominating f r o m  th i s  al t i tude 
upward. W h a t e v e r  t h e  al t i tude,  native plants remain  non- 
deciduous. 

T h e  principal plants o f  economic value grown i n  Venezue la  are 
co f fee ,  cacao, tonka  beans,  sisal and bananas, raised i n  part a t  
least for expor t ;  while corn,  beans,  w h e a t ,  rice, potatoes, sugar 
cane, cotton. tobacco. sweet potatoes. and below about 5,000 f t . ,  
oranges, lemons,  coconut palms, papayas, avocados,  mangos ,  
cashews. guavas, breadfru i t ,  zapotes,  granadillas, cassava ( b o t h  
bitter and s w e e t ) ,  are c o m m o n l y  grown for  local consumption.  
W i t h  t h e  rapid growth o f  population and t h e  demand for  labour 
i n  t h e  oil fields and related business enterprises since t h e  192os, 
little o f  any  o f  these crops, except  bananas. has been  exported.  I n  
fac t ,  mheat flour, potatoes and some other vegetable food  products 
have had t o  b e  impor ted .  

A n i m a l  Life.-The fauna  o f  Venezue la  is quite  similar t o  t h a t  
o f  the  neighbouring regions o f  Colombia.  Brazil and t h e  Guianas,  
the  open llanos o f  t h e  Orinoco being something o f  a neutral dis- 
trict between t h e  great forested regions o n  the  east ,  sou th  and 
west .  T h e r e  are n o  e f fec t ive  natural barriers serving t o  isolate 
the  country.  Among the  animals indigenous t o  t h e  country  are 
seven species o f  t h e  cat fami ly ,  including t h e  puma. t h e  jaguar and 
the  ocelot;  the  wild dog (Canis azarae) ; representatives o f  t h e  
mar ten  fami ly ,  including t w o  species o f  Galactis, t w o  o f  t h e  ot ters 
(Lutra  brazilielzsis and L. pteronura) and one o f  t h e  s k u n k ;  t w o  
species o f  bear (Urs z~s  ornntz~s and 0'. nasutus) ; and t h e  k inkajou ,  
a carnivorous. arboreal, prehensile-tailed quadruped about  t h e  size 
o f  a cat. T h e r e  are 6 species o f  m o n k e y s  corresponding t o  those 
o f  Guiana and t h e  A m a z o n  v a l l e y ;  t h e  sloth and antea ter ;  1 2  



known genera of rodents, including many species of Mtlres; the 
cavy, the capybara, the paca, the nutria, the agouti, the tree porcu- 
pine (Loncheres cristnta), spiny rats (Echimys cayen) and the 
Brazilian hare. Among the pachyderms the tapir is found in the 
forests of the Orinoco. There are two species of the peccary 
(Dicotyles torqrlatus and D. labiatz~s). There are also two species 
of deer (Cervzds rufus and C. simplicor~zis). There are three 
species of opossum. On the coast and in the Orinoco there may 
be found the manatee and the dolphin. The Reptilia include 11 

species of the crocodile. alligator and lizard. including the savage 
jacare of the Amazon, several species of the turtle, 4 species of 
batrachians and 29 species of serpents. including the striped rattle- 
snake (Crotalzls dzrrissz~s), the bushmaster (Lachesis ?nutz~s) and 
a rather rare species of Cophias. Among the nonvenomous species 
of the last. the commonest are the boa constrictor, the anaconda 
(Eu?zectes nzuri?zusj and the Coluber variabilis. Bird life is rep- 
resented chiefly by migratory species. particularly the genera that 
inhabit the shores of streams and lagoons. In the garzeros ("heron 
rendezvous") are to be found nearly every kind of crane, heron, 
stork and ibis, together with an incredible number of Grallatores. 
Ducks are also numerous, including a small one called the gz~iriri, 
in imitation of its cry. Birds of prey are numerous. One species, 
the guacharo (Steutorlzis caripensis), or oilbird, is commonly said 
to occur only in Venezuela, though it is found on the Island of 
Trinidad, in Colombia and Ecuador also. These birds live in 
caves, especially in Caripe, and are caught for the oil extracted 
from them. The bellbird (Ckasv~orhynchus niveus) is common 
in the forests of the Orinoco. In the 14 orders of insects there 
are no fewer than 98 families. There are 8 families of Coleoptera, 
6 of Orthoptera, 23 of Hymenoptera, 14 of Lepidoptera and 7 of 
Diptera. Locusts are common in the interior, though seldom con- 
stituting a plague. LIolluscs, including the pearl oyster, are com- 
mon on the coasts and in the fresh-water streams and lakes. 

Domestic animals common to other parts of the continent are 
found in Venezuela. The number of cattle is estimated at  6,700,- 
ooo and most of these are found in the great herds that pasture 
on the unfenced llanos. There also are about 920,000 goats, 
176,000 sheep and 2,360.000 swine. Oxen and horses and a few 
mules are used as draft animals on some farms: farmyard poultry 
is as common as elsewhere. There is no sharp altitudinal zoning of 
domestic stock,, but in the extreme highlands some animals, notably 
horses and cattle! suffer from the altitude more than others. All 
animals taken from the lowlands to highlands require a short period 
of acclimatization, as does man, though not to the same extent 
as in the higher regions of the Andes in Colombia, Ecuador, Peru 
and Bolivia. 

11. GEOGRAPHICAL REGIONS 

The surface of Venezuela is broken into three major irregular 
divisions: ( I )  the mountainous area of the northwest and north; 
(2) the extensive, nearly level basin of the Orinoco river; and 
(3) the Venezuelan section of the Guiana highlands. A branch of 
the Cordillera Oriental (eastern range) of the northern Andes 
enters Venezuela in the west a t  about lat. 7' 30' N. and proceeds 
northeastward and then eastward tonard the Gulf of Paria and the 
Island of Trinidad. with gradually diminishing elevation. This 
branch consists of more or less parallel chains of mountains. bor- 
dered by numerous paramos in the far \\est and enclosing a number 
of valleys elevated well above sea level, but not so high as the great 
valleys of the Andes in Colombia. Ecuador, Peru and Bolivia. 
The western, higher section of the Venezuelan Andes is known as 
the Sierra Nevada de RICrida and contains five peaks reaching 
16,000 ft. or more. The highest of these. Bolivar peak (16,411 
ft.) is followed by several other snow-capped peaks of almost 
equal height (La CoIumna, Llonte Humboldt, La Concha). The 
bordering paramos range from 8.000 to ~o.ooo ft. Numerous 
basins and valleys here lie a t  elevations of 4,000 or 5,000 ft., the 
city of lLICrida in a valley of the same name being 5,325 ft One 
mountain pass, however, only 4.600 ft. high, runs from the Orinoco 
plains to the Caribbean l o ~ l a n d s  of Lake Maracaibo, and through 
it has been laid the Venezuela-Colombia boundary line. Eastward 
from a 13,500 ft. pass near Mucuchies the enclosed valleys are 

much lox~er. That of Trujillo is less than 3,000 ft. high, that  
of Barquisimeto is 1,800 ft.. the Valencia basin, 1,500 ft., that  
of Caracas, 3,000 ft. Few of the mountains in this region rise 
more than j.000 ft. above sea level. Farther to the east the moun- 
tain ranges, knonn as the Maritime Andes, become lower and 
almost disappear over a 100-mi. stretch. to reappear and continue 
as parallel low ranges to the Gulf of Paria. A number of spurs 
from 3.000 to 5.000 ft.  high extend northward from the main range 
of the Venezuelan Andes, enclosing the Maracaibo depression on 
the east and constituting a mide region of broken terrain, low 
mountain ridges alternating with valleys that lie, in general, less 
than 1.000 ft. above sea level. The western part of this region, 
known as the Segovia highlands, contains a rather sparse popula- 
tion. because it is rather arid but, together with the better-natered 
region just east of it. constitutes the real yenezuela, historically the 
dominant part of the country. the other parts of the national ter- 
ritory forming mere appendages to this true heartland. 

Bordering this mountain and valley country on the south lies 
the vast basln of the Orinoco, consisting mostly of an extensive, 
almost featureless alluvial plain, the llanos. This plain slopes 
gently southnard from the foot of the Andean country of central 
Venezuela for over 250 mi. to the river, and south of the river 
rises gently at first, then more abruptly into the Guiana high- 
lands. From the foot of the Colombian Andes it  extends eastward 
for over 600 mi. to the Atlantic coast where it  merges into the 
ocean in the broad, many channeled delta of the Orinoco which, 
of itself, covers about ~ o , o o o  sq.mi. In  all of this expanse there 
are no mountains and few small hills to break the monotony of 
the landscape. Numerous tributary streams cross the plains but 
they run in shallow channels and the flat-topped interfluves rise 
little above the water in the streams. Around the margins of the 
llanos the land lies about 600 to 800 it .  above the general level, 
but most of the plain does not rise more than 300 or 400 ft .  above 
the sea. So uniform is the level over a great part of the area that, 
in the rainy season, many hundreds of square miles are inundated. 
North of the lower Orinoco, however, there is a series of low 
gravel-capped mesas of 1.000 ft. that form a divide and shunt a 
number of small rivers northpard to the Caribbean and others 
eastward as independent streams to the delta. 

South and southeast of the llanos the land rises, gradually a t  
first then abruptly into a great upland, the Venezuelan section 
of the Guiana highlands, generally called the Gran Sabana (great 
plain) because of the high, flat-topped mesas that make up much 
of the region. Though comprising nearly half of the country's 
area, it contains less than 3% of the population, and is one of the 
least developed and least known parts of the nation, and, indeed, of 
all South America. The general level probably does not exceed 
4,000 or j,ooo ft., but some of the broad plateaus. or mesas, are 
several thousand feet higher. Toward the Brazilian and British 
Guiana border the land rises still higher, the giant table mountain 
of Roraima having an elevation of 9.219 ft.  Much of the Guiana 
highland is intricately dissected by streams that flow in deep, 
steep-sided canyons, thus creating a labyrinth of strikingly varied 
topography. At the brink of one of these great tablelands about 
8,000 ft.  high. about 160 mi. from Ciudad Bolivar was discovered 
in 1935 nhat  is believed to be the highest waterfall in the world, 
Angel Falls, 3,280 ft. high and some 500 it .  wide a t  the base. 
This cataract is located on the Carrao river, an upper tributary 
of the Caroni. I t  was named for the U.S. adventurer, James 
Angel (d. Dec. 8, 19;6), who first reported its existence. 

Many spectacular falls of almost equal height, and a number of 
smaller ones are known to exist among the deep canyons of the 
Gran Sabana. Local maps mark many "saltos," as these falls are  
called. By mid-20th century the region attracted tourists, who 
follo~v poor roads from Orinoco river points or fly to little towns 
near the base of the cliffs. Northward these highlands drop off' 
gradually from their base toward the Orinoco river, low hills reach- 
ing the river's channel where Ciudad Bolivar is located. Together 
with corresponding lox\, hills on the other side of the river they 
confine the channel to a width of only 4 mi. The city founded 
there in early colonial times bore the name La Angostura ("the 
Narrows") until 1849 when it was changed to honour the great 
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Liberator. Sim6n Bolivar. 

The highlands of the Venezuelan Guianas descend toward the 
northeast into a depression which drains southward through the 
numerous tributaries of the Cuyuni river, into British Gulana, 
while between this depression and the delta of the Orinoco rises 
another chain of low mountains. the Sierra Imataca and the 
Altiplanicie de Nuria, a granite tableland, averaging 2 . 0 0 0  ft, in 
height. On the west the Guiana highlands of Venezuela are bor- 
dered by a series of lower ranges and uplands nhich extend north- 
ward and westward to the plains country of the upper Orinoco and 
upper Amazon tributaries. The southern margin of the highlands 
coincides approximately ni th  the Venezuelan boundary. The h~gh- 
est ridge in this extensive upland, generally called the Sierra 
Pacaraima and the Parima sierras, constitutes the watershed be- 
tween the middle Orinoco and the Rio Negro tributaries of the 
Amazon and has been adopted as the boundary between Venezuela 
and Brazil for about 500 mi Because of the favourable climate, 
soil and natural vegetation of this great highland area and the 
enormous water power available in its many streams and the rich 
mineral deposits being discovered in places about its border. it 
gives promise of becoming a very important section of Venezuela. 

111. THE PEOPLE 

R a c i a l  Types.-Racially the bulk of the population is of mixed 
(mestizo) ancestry, the European element predominating. Be- 
tween 17~  and 2% of the people of Venezuela are purely in- 
digenous, living mainly in the Orinoco-Amazon forests of the 
extreme south and in the extreme nest along the lower slopes of 
the Colombian-Venezuelan Andes, not far from Lake Maracaibo 
settlements. Fev remain from the relatively civilized Indians that 
had occupied the higher Andean regioils nedr LlCrida dnd Tichira. 
The number of those of unmixed African ancestry is also small, 
and settled mainly along the Caribbean coast in such centres as La 
Guaira, Puerto Cabello and Cumana. The number of those of un- 
mixed European descent is larger, without, however, constituting 
the largest ethnic group. There are small groups of foreigners 
living in the more progressive parts of the country. After World 
War I1 the largest single group (about ~oo,ooo) came from Italy, 
the next from Spain (about 7j.ooo) and the third a fluctuating 
population. mainly from North America, and largely aqsociated 
~ i t h  the oil industry, numbering normally from 30,000 to 40,000. 

Languages.-Spanish, the official language of Venezuela, is 
spoken by 9 7 5  or g8yG of the population. Members of the in- 
tellectual middle class and the upper class customarily speak at  
least one foreign language. Formerly German and French pre- 
dominated, but English has become the principal second language. 
Indian languages are spoken by 2Yo or 3% of the population. For 
a detailed listing of the Indian languages of Venezuela, see INDIAN, 
LATIN-AMERICAN. 

Religion.-Church-state relations are maintained under the 
terms of a law of July 28, 1824, which made Roman Catholicism 
the official religion. Freedom of worship, however, is guaranteed. 
Until about mid-20th century, the church ordinarily co-operated 
closely with the military. This situation has been changing, as 
increasingly church policy calls for closer association with labour 
circles and greater interest in the activities of the labouring classes. 
Almost the entire population is nominally Roman Catholic, al- 
though Jewish, hloslem and Protestant congregations are present. 
There are two archbishoprics, those at  Caracas and at  MCrida, 
and eight episcopal sees. A seminary for the secular clergy is 
maintained at  Caracas, though the regular (cloistered) clergy 
are nearly all educated abroad in Spain and Italy. 

(G. LI. McB.; R. E. CT.) 
Customs a n d  Culture.-A f a ~ a d e  of modernization dating 

from the 1920s conceals a generally backward country in which 
75% of the population is agricultural and pastoral and 70% of the 
land is held by 3% of the population. A rigidly stratified social 
structure based primarily upon ethnic background and economic 
status persists. The aristocracy is of Spanish origin and is largely 
concentrated in the Andean area, and in and around Valencia and 
Caracas. The mestizos, found most often in the lower middle in- 
come groups and working classes, predominate in the northern 

highlands and the adjacent plains. Negroes and Negro-mixtures 
are found in greatest numbers along the coast and in the city of 
Caracas. Few Negroes and Afro-Europeans have thus far been 
able to rise above the working-class level. 

The middle classes-artisans, craftsmen. shopkeepers. profes- 
sionals-are numerically weak but are improving their economic 
status and at the same time are becoming more politically alert. 
They have been strengthened by post-World War I1 European 
immigration, by improvements in educational facilities. and by 
the general prosperity within the business and professional com- 
munities due to oil. 

The military caste, whose leaders come largely from the state 
of Tachira. has been a dominant political force (see History). 
The military leadership identifies itself with the aristocracy so- 
cially and like that group traditionally has been of European 
origins. ( J -  J .  J . )  

IV. HISTORY 

The coast of Venezuela was the first part of the American main- 
land sighted by Columbus in 1498 during his third voyage to the 
new world. Within a few years an intimate knowledge of the 
Venezuelan coast was gained, through the efforts of such explorers 
as Alonso de Ojeda, Juan de la Cosa, Amerigo Vespucci. Pedro 
Alonso Nifio, Vicente Yifiez Pinz6n and Rodrigo de Bastidas. KO 
permanent settlements were made on the mainland of Venezuela 
before 1;zo but earlier Margarita Island, Cubagua, Cumana region 
had become the centre of an active trade in pearls, and slave 
hunters periodically raided the territory in search of Indians who 
could be captured and sold. 

Gonzalo de Ocampo founded Nueva Toledo, later to be known as 
Cumana, in 1520. The permanent occupation of Cumanb dates 
from I 523 and was the work of Diego Castellon. Father BartolomC 
de las Casas, "The Apostle of the Indians," was in the Cumani 
region at the same time as was Ocampo. In I 527 Juan de AmpuCs 
founded Santa Ana de Coriana, generally referred to as Coro, on 
the Paraguanb peninsula, in western Venezuela. Charles V, in 
partial payment of a loan, turned the mestern portion of Venezuela 
over to the R'elsers of Augsburg in I j28 and the German occupa- 
tion continued until I 546. The representatives of the Welsers- 
Ambrosio Alfinger. Nikolaus Federmann and Jorge Espira among 
others-with headquarters at Coro, devoted themselves to the 
search for precious metals, and in this connection a number of 
expeditions were made into the interior. The most successful was 
that of Federmann, whose group arrived on the central plateau of 
Colombia in I 538, about the same time that Gonzalo JimCnez de 
Quesada and Sebastian de Belalcbzar reached that region. Mean- 
while, Diego de Ordaz, in the name of Charles V, in 1531 had 
explored the Orinoco area. 

Venezuela did not prove to be a land of great wealth during the 
colonial period. Before the end of the 16th century the European 
conquerors had settled down to an agricultural existence based 
upon Indian and African slave labour. Further exploration and 
discovery was left largely to various religious orders. These 
"Crusaders of the Jungle" concentrated their efforts on the natives 
of the Orinoco drainage system. 

French interlopers were on the Venezuelan coast by the I j20s, 
and as early as I 56 j the Englishman John Hawkins was selling 
Kegro slaves to Venezuelan planters. Thereafter Venezuelan set- 
tlements were quite regularly threatened by pirates, buccaneers 
and "sea dogs." English pirates raided and plundered Caracas in 
1595. About the same time Sir Walter Raleigh sought unsuccess- 
fully to occupy the Orinoco region in the name of England. Much 
later, in 1669, the notorious Henry Morgan raided the Lake 
Maracaibo area. Venezuela also became a focus of attention for 
smugglers, particularly English and Dutch. The Dutch, operating 
from the Island of Curacao, commanded an important share of 
the trade during the late 17th and early 18th centuries. The pri- 
mary Venezuelan products to enter the illicit trade were cocoa, 
tobacco and hides. 

Smuggling and the growing tendency for European wars to be 
fought in part in the Americas had a profound effect upon Vene- 
zuela during the 18th century. In  1728 the Caracas company, a 
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Basque controlled trading concern, was given a monopoly over 
much of the region in return for defending it and suppressing 
smuggling. Venezuela, which had been subordinate to the audiencia 
of Santo Domingo. mas made a captaincy general, subject to the 
viceroyalty of Granada after 1741. I t  was freed from that 
connection in I 778. 

The Caracas company was cordially disliked by many of the in- 
habitants because of its price fixing and its success in limiting 
smuggling. Despite the complaints of the residents, the company 
brought a degree of prosperity which continued after its trade 
monopoly was withdrawn in I 780. The Venezuelans were enjoying 
an era of rising prosperity when the Wars of Independence came. 

Throughout the colonial period Venezuela was run first for the 
Spanish crown and second for the residents of the colony who could 
claim pure European lineage. This latter group owned most of 
the land and benefited from a system which gave them preference 
to the social and cultural institutions of the colony. "People of 
colour"; i . e . ,  Indians. Negroes and progeny of racially mixed mar- 
riage, were ostracized and left on the outskirts of society. 

T h e  Independence Movement.-On April 19, 1810, the 
cabildo of Caracas ousted the Spanish captain general and organ- 
ized a junta to rule in the name of Ferdinand VII. who had been 
forced by Napoleon Bonaparte to abdicate as king of Spain. On 
July j. 181 I, the rights of Ferdinand VII  were abandoned and 
the independence of the territory proclaimed. The Venezuelan 
people ae re  launched upon a prolonged and bloody conflict in 
nhich civil strife often competed with the independence struggle 
for the attention of the leadership. For a decade Venezuela felt 
the brunt of the Spanish fury. Large sections of the region were 
laid waste and Caracas changed hands on a number of occasions. 
So many thousands of Venezuelans lost their lives that the popula- 
tion level of 1810 \yas not again attained until 1850. Bolivar, who 
suffered repeated military defeats between 1810 and 1819, is 
generally credited ~vi th having kept the resistance movement alive. 
M'ith the assistance of such able Venezuelan lieutenants as Antonio 
JosC de Sucre and JosC Antonio Paez, Bolivar carried the mar to 
the Spaniards in all of northern South America. 

Independence for Venezuela, which was not recognized by Spain 
until 184j. was followed by several decades of turbulence during 
u-hich bullets, not ballots, in effect ordinarily resolved political 
differences. The social and economic patterns, meanwhile, re- 
mained essentially unchanged, although the wars and subsequent 
commercial development added to the ruling elite persons who were 
unburdened by colonial tradition. Shortly after the battle of 
Carabobo (June 24, 1821) m-hich broke the power of Spain in 
the area. I'enezuela became a part of Gran Colombia, which also 
comprised Colombia and Ecuador. After a brief period, regional- 
ism gained the upper hand and by 1829 General PBez was able to 
lead Venezuela out of the union \i,ithout serious opposition from 
nithin Venezuela or from Colombia. Venezuela at that time be- 
came a sovereign and independent state and has so remained. 

PAez, mho was representative of the new elements brought to 
the surface by the independence movement, in 1831 became the 
first president of the republic. As president and the maker of 
presidents he ruled until 1846 ~ ~ i t h  considerable restraint. The 
press was allowed some freedom. A fexv public schools were con- 
structed. Agriculture was promoted on a limited scale. Coffee 
grew important as an export commodity. Relations ~ i i t h  the 
Roman Catholic Church were circumspect. The clergy was given 
national support but tithes u-ere abolished as were special ec- 
clesiastical courts. 

JosC Tadeo Monagas, sponsored by PAez won the presidency in 
an election in nhich only 60.000 voted out of a total population of 
about 1,;. ~ ~ , o o o .  Alonagas promptly won the support of the army 
and then turned upon his patron, who was driven into exile. For 
more than a decade llonagas dominated the country amid civil 
war. Slavery as a legal institution was abolished in 1854 Paez 
returned to Yenezuela in 1861. raised an army of hard-riding plains- 
men. known as llaneuos, and fought his may back into the presi- 
dency. He ruled as a stern dictator for two years (1861-63). Gen. 
Juan Cris6stomo Falc6n established himself as chief executive in 
1863. and exercised a precarious hold over the republic until 1868. 

Supported by young liberals under the influence of European 
revolutionary thinking, he made Venezuela a federalist republic 
against the wishes of those who would have preferred a strong 
central government. A revolt by Monagas. who still had political 
ambitions, forced Falcon to flee the country and to resign the 
presidency. 

Out of the turmoil and confusion of the 1860s one figure loomed 
large, Antonio Guzmin Blanco. the son of a newspaper publisher. 
He assumed the presidency in 1870 and for 18 years, either as 
president or through puppets, dominated the nation. The new 
president. who was an anticlerical dealt the church some severe 
reversals. Monastic orders were closed, church property was con- 
fiscated and civil marriage laws and state control over registra- 
tion of births and deaths were decreed. But the president brought 
a degree of order to Venezuela and gave a strong impetus to eco- 
nomic development. Foreign loans were contracted, railways and 
highways were constructed and public buildings were raised. Cof- 
fee became the principal item of export. International trade was 
increased. Some attention was paid to public education. GuzmAn 
Blanco demanded discipline and efficiency from the bureaucracy, 
and tolerated little open criticism from his political opposition. 

Guzmin Blanco's overthrow in 1888 paved the way for another 
decade of unrest and violence. Joaquin Crespo, who controlled 
provisionally before being elected to a regular presidential term, 
ran the country from 1894 to 1898. Foreign economic influence in 
Venezuela expanded significantly during Crespo's administration. 
His regime is remembered particularly for the I'enezuelan-British 
Guiana boundary controversy. which Pres. Grover Cleveland suc- 
cessfully insisted must be arbitrated. 

Cipriano Castro controlled the republic from 1899 to 1908. 
Rough and unschooled. he fought in many civil wars before raising 
an army of his own and capturing Caracas and the presidency. As 
president his truculence incurred the ill-will of several foreign 
governments. In  1902 British. German and Italian naval units 
blockaded Venezuela in order to press demands for settlements 
of the claims of their nationals. Again the United States used 
its influence to force arbitration. Castro viewed the republic as 
a huge personal estate and before he left for Europe for medical 
treatment he had plundered the nation of much wealth and had 
made a mockery of responsible government. 

When he sailed for Europe. Castro left his trusted lieutenant, 
Juan Vicente Gomez in charge. The lure of wealth and power was 
too great and Gomez struck out on his own. He soon consolidated 
his position and for 2 7  years ruled the republic 1%-ith a mixture 
of stern discipline and paternal pride. The opposition was 
silenced by the threat of spies, political dungeons and devices for 
torture reminiscent of the Inquisition. G6mez built a t  public ex- 
pense a tremendous fortune in farms, palaces. businesses, indus- 
tries and bank balances abroad. But he was careful not to neglect 
the military upon whom his power rested. H e  encouraged the 
foreign exploitation of the nation's fabulously rich petroleum de- 
posits. and by the early 1920s revenues were pouring into the 
public coffers a t  an unprecedented rate. Relatively little of the 
revenue went toward technological or cultural development. but 
the nation's entire external debt was liquidated. The death of 
"The Tyrant of the Andes" in 1935, released the pent-up resent- 
ments of the populace, wh6 sacked and fired the homes of the 
G6mez family and those of the dictator's henchmen. 

Gen. Eleazar Lopez Contreras was named provisionally to suc- 
ceed G6mez and was later elected to a five-year term. H e  gave 
Venezuela its first enlightened administration in generations. Edu- 
cation was promoted and public works were pushed. Civil liberties 
for a time were respected, but the abuse of newly n o n  privileges in 
the form of strikes and disorders among workers, apparently in- 
cited by political radicals, gave L6pez Contreras an excuse to 
take harsh measures against advocates of communism and anarchy. 

Isaias Medina Angarita was selected by the Venezuelan congress. 
in April 1941, to succeed L6pez Contreras, uho,  in turn, was made 
chief of the army. During Medina's regime. which coincided with 
World Tl'ar 11, oil production was curtailed because of shipping 
difficulties. The oil companies were held responsible, and a new 
petroleum law more favourable to Venezuela  as approved in 1943. 



Medina drew much of his support from urban workers, and they 
-ere given political importance for the first time in Venezuelan 
history. Yet it was a combination of radical elements, represented 
by Xcci6n Democritica, ~ l i t h  military officers which effected a 
successful coup in Oct. 1945. and drove hledina into exile 

Romulo Betancourt, leader of Accion Democritica, was named 
provisional president by a junta that had assumed control upon 
Medina's expulsion. He xyas subsequently elected president in an 
election in which women voted for the iirst time. Betancourt and 
his advisors were civilian and middle class and his election was 
looked upon as a victory of the people. Politically the regime mas 
leftist. Betancourt approved a constitution which contained ad- 
vanced social legislation and a provision that legalized the ex- 
propriation of oil properties. 

In  Dec. 1947, R6mulo Gallegos, recognized novelist and the 
candidate of Accion Democritica, xvas chosen president in a 
popular and honest election. Gallegos took office ,in Feb. 1948 
Plans were made for land reform, larger royalties from petroleum 
and greater participation of the popular masses in public affairs. 
But before the decisions could be implemented, the military ele- 
ments ,who had put Xcci6n Democrbtica in power became restive 
and in Sovember ousted Gallegos, ending Venezuela's brief foray 
into democracy. 

A junta of three military officers took over control of the re- 
public in the name of the military and conservative civilian ele- 
ments. The junta retained control through 1952. 

On Dec. 2, 1952, Marcos PCrez JimCnez was declared president 
following an election in which he was clearly defeated in the 
voting. He assumed office in early 1953 and promptly imposed one 
of the most rigld and cruel dictatorships that Latin America had 
ever known. The bountiful wealth of the republic made possible 
large-scale, and at  times wasteful, modernization and the develop- 
ment of basic sectors of the economy, including agriculture, and 
also the enrichment of a favoured few who enjoyed the blessing 
of the dictator and those close to him. The Venezuelan people 
refused to accept the fraud of a plebiscite held on Dec. I j, 1957,  
in nhich PCrez JimCnez ran for a second term wlthout opposition. 
Sustained public discontent had by the end of the year won con- 
verts within the military and on Jan. 23, 1958, the dictator was 
ousted and took refuge first in the Dominican Republic and then 
in the United States. Adm. Wolfgang Larrazabal headed a junta 
composed of military personnel and civilians which promised early 
elections. They were held in Dec. 1958 and Romulo Betancourt 
was elected president. (J .  J. J.1 

V. POPULATION 

Venezuela ranks sixth among the South American countries 
in population as it does in area. The population rose from 2,890,- 
000 in 1926 to 7,361,703 in 1961. In  1961 the capital, Caracas, 
had a population of 739,255. Maracaibo, the next largest city, 
had 432,902, and the third city, Barquisimeto, 196,557. The 
Federal District and the Lake Maracaibo region showed the great- 
est gains, but other parts of the country also increased their popu- 
lation decidedly. Most of Venezuela is sparsely inhabited, the 
great majority living in one-quarter or one-fifth of its territory, the 
hill and valley districts of the northern highlands and the adjoining 
coastal lands. About 150 mi. from the coast of the Caribbean 
or Lake Maracaibo, there is what may be called a frontier 
country. 

Over most of this frontier, comprised chiefly of the vast 
llanos and the Guiana highlands, not only are there few in- 
habitants but the material advances that mark modern life are 
almost entirely lacking. Most of this country is not new. The 
llanos have been occupied for several hundred years, but, because 
of the nature of these great grasslands, the human population has 
remained far smaller than the animal population, and the inhabit- 
ants, living remote from the settled parts of the country-and 
from each other-have failed to keep pace with modern ways of 
life. The Guiana highlands have lagged still more and have re- 
mained almost unknown. Only since the 1930s has attention iieen 
directed toward this latter region, though a few places in it had 
been occupied, such as El Dorado, about 90 mi. in from the Orinoco 

river where a rich gold deposit had been worked for some years but 
then abandoned. A line of small settlements had been extended 
up the Orinoco even in colonial times. but they were far apart, 
farther still from the populous sections of the country and with 
no feasible means of contact. The river. their only easy highway, 
led amay from rather than toward civilization. As a result of this 
situation. 17enezuela remained for many years one of the minor, 
less significant countries of South America, with a small popula- 
tion and few k n o ~ ~ n  resources that interested the outside xorld, 
resulting in meager national income and little opportunity to im- 
prove its lot or expand its population into the sparsely inhabited 
regions. 

VI. ADMINISTRATION AND SOCIAL CONDITIONS 

Government.- The country's official name, since 1953, has 
been La Republica de Venezuela. During most of its history, it 
had been Los Estados Gnidos de Venezuela. The change implied 
greater centralization of authority in the national government. 
Theoretically the individual 2 0  states were autonomous, however, 
each electing its legislative assembly, its governor, its two senators 
and its proportionate number of representatives in the national 
congress. This congress consists of 42 senators and 130 represent- 
atives ( d i p z ~ t a d o s ) ,  all elected for a five-year term. The suffrage 
is extended to both men and women and voting was compulsory. 
Illiterates voted by the use of differently coloured ballots. The 
fate of the constitution of 1953, in force under a provisional 
government with provisions for elections of president and national 
congress in 1958, was left undecided after the ouster of JimCnez 
and the rise to power of the new junta of early 1958. The national 
president administers the government of the Federal District and 
the two territories. Advanced social legislation, dating from 1947, 
governs relations of labour and capital and controls working condi- 
tions for \+omen and children. Publlc health regulations reduced 
the incidence of malaria. tuberculosis, h o o k ~ o r m ,  dysentery and 
yellow fever in the vicinity of the larger population centres, but 
have not yet reached many of the rural regions. 

( G . M . M c B . ;  R . E . C T ;  J. J. J.) 
Taxation.-As late as I939 customs revenues accounted for 

50% or more of Venezuela's budget receipts. Although collections 
from :hat source grew during the 1940s. by 1951. customs dropped 
to third place as a source of revenue-after taxes on minerals, 
chiefly petroleum, and income and other direct taxes. During the 
early 1950s indirect consumption taxes yielded only about 107; of 
federal receipts annually, a very low figure for Latin America. 
Petroleum royalties and taxes, despite some fluctuations, followed 
a steeply rising trend. The increase resulted from a sharp rise 
in petroleum production and generally higher world prices and 
increased royalties and taxes under the Hydrocarbon law of 1943. 
The first income taxes were collected in 1942-43 under Venezuela's 
Income Tax law enacted in 1942 (amended in 1944, 1946 and 
1948). Of the indirect taxes on consumption, the most important 
are those on alcoholic beverages and cigarettes. Smaller amounts 
of income are derived from taxes on matches. Among miscellane- 
ous revenues the principal item after World War I1 has been for- 
eign exchange profits. (J .  J .  J.1 

L iv ing  Conditions.-It is difficult to generalize on living con- 
ditions in Venezuela because since its great development by mid- 
20th century the petroleum industry exerted so great an influence 
on the total economy of the nation (more than $joo,ooo,ooo an- 
nually in royalties alone), and the impression was general therefore 
that the entire populace benefits. Sixty-five per cent of the gov- 
ernment's revenues came from tax payments by the oil industry. 
Xonetheless, fewer than 75,000 persons were employed by the 
petroleum industry. Also there was the difference between urban 
and rural living and the vast chasm existing between the very rich 
(a thin veneer) and the very poor (the great mass of the popula- 
tion). Finally. both the official statistics and the general literature 
were unreliable and confusing. 

Drawing conclusions from the decade of the Marcos PCrez JimC- 
nez dictatorship. it would seem accurate to say that the rich became 
richer and the poor poorer. About one-half of the population eked 
out a bare living. These were largely rural dwellers. The PCrez 
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from each of seven groups of 
states into which Venezuela is 
divided for this purpose, are 
elected by congress for five-year 
terms. The members of the 
courts choose their own presi- 
dent, vice-president and chancel- 
lor. A federal procurator-general 
is appointed for five years. There 
are lower federal courts. 

The states each have a supreme 
court with three members in ad- 
dition to a supcrior tribunal, 
courts of first instance, district 
courts and municipal courts. The 
territories are served by military 
and civil judges of first instance. 

( J .  J. J . )  
Education.- By law all chil- 

dren are required to attend school 
until the age of 14. Primary 
schools exist in nearly all com- 

By i O u ? . i E s Y  O F  H A M I L T O N  W R I G H T  munities. Secondary schools are 
L O W - R E N T A L  H O U S I N G  U N I T S ,  CARACAS maintained in most of the impor- 

tant centres. The Central Uni- 
JimCnez regime concentrated on the development of cities. stimu- versity at  Caracas (founded 1 7 2  j )  began elaborately rebuilding in 
lating the growth of an urban middle class. Yet so great was the I 9 j 3  on a new site. the Ciudad Universitaria. Some 2 5  buildings 
movement from farm to city that. despite government construction including a large open-air auditorium were already constructed by 
of fine apartments for large numbers of people, thousands of citi- the mid-1c)jos and more were being added. The university has 
zens lived in misery in rude shacks under slum conditions. Pet the about a.000 students and a full complement of faculties and special 
nation boasted the highest per capita income among the Central and schools. The University hospital is one of the largest in South 
South American countries. The cost of living, however. \Tas higher America. TTVO other government institutions. the University of 
than anyn-here else in Central and South America and for Caracas the Andes at  hlCrida and the Kational University of Zulia at  Mara- 
~ossibly double that in x e w  York city. In the ~ g j o s  fexv govern- caibo. have several faculties and full power to confer degrees. 
Lents n-ere xorking more assiduously to break the shackles of a The three universities mentioned are supported by the federal gov- 
one-product economy that contributed so much to the low level of ernment. There is a workers university in Caracas, and there are 
living. as the same situation did throughout all of Latin America. also tv-o private unil-ersitiea in operation. the Universidad Catolica 

In the rural areas at least 30% of the farmers lived on small hndr6s Bello and the Universidad de Santa Maria. A new uni- 
pieces of eroded land incapable of yielding an adequate diet. Xot versity Tvas created by government decree at  Valencia in 1956. 
enough rice was grovn domestically to feed the population, and The Venezuelan Institute for Seurology and Brain Research, a 
the consumption of milk and meat was lorn. Rut even where federal government agency. was founded in 19j3 near Caracas. 
fertile land iyas tilled. scarcity of labour and machinery, along with Four national parks exist, partly for recreation, partly for natural 
b a c k ~ ~ a r d  methods. limited output. The government claimed that history study. The most notable park, named for the Venezuelan 
SgC; of the food required 77.3s produced within the country. This botanist Henri Pittier, straddles the mountain range from the dry 
figure urtdoubtedly was too high. The level of living ~vould not Caribbean coastal district through the cloud forests on the slopes 
rise appreciably until agriculture was improved, for it was basic. and down to the interior valley about Lake Valencia. thus offering 
.Also the level of living ;vas tied to the  orid id market for oil: any- a great variety of climate, vegetation and animal life. The latest 
thing that afiected exports affected the living conditions of the national park to be created (19 j8) is located in the Guatopo forest 
people, for Venezuela utilizes only about jCjc of its oil production. about jo mi. S.E. of Caracas and is intended mainly to provide a 

( L  1 . )  better \rater supply to the capital. 
Welfare  Services.-Given the relatively vast economic re- Defense.-I'enezuela has compulsory military service for all 

sources of the \-enezuelan nation. its achievements in welfare adult males. In 1956, the active army numbered so,ooo men. The 
services up to the overthrow of Perez Jimenez in early 19j8 were navy had three large destroyers and three light ones, four patrol 
insignificant. Ailthough the military governments after 1948 felt launches. four frigates and several service vessels, There were 
it expedient to accede to some extent to social pressures. they an elaborate new military academy at Caracas, a naval school and 
s h o ~ e d  a decided preference for public 11-orks over social velfare. sel~eral other institutes for the training of army and navy officers 
Honcver. nutritions! programs. including workers' restaurants, and an expanded air force academy at  hfaracap. 
which were first established during the-hledina administration 
(19+1-.4j) were continued. as were most of the provisions of the 
L a b o ~ ~ r  law enacted in 1936 and amended in 193 j and 194 j .  Re- 
peated promises were made that the social and economic gains 
achieved by 17enezuelan lahour ~vould he honoured. Pievertheless, 
the Sational Federation of Labour and many labour federations 
and unions were dissolved for purely political reasons. Under 
PCrez JimCnez, workers' housing in Caracas received much pub- 
licity and considerable vas  accomplished. Achievement, ho~vever, 
fell soinei7-hat phort of what propagandists for the regime would 
have had the public believe was accomplished. Outside of Caracas 
and a few other larger centres, welfare services, including medical 
care. ;?-ere kept to a n~inimum. 

Justice.-The supreme tribunal of Venezuela is the federal 
and cassation courts seated in Caracas. Its seven members, one 

VII. THE ECONOMY 
.A. PRODUCTION 

Agriculture.-As the result of confiscation, during years of 
polit,ical turmoil, many of the haciendas belong to the government. 
Cities and toxns also oxn  rural community property (ejidosj. 
Government legislation, beginning in 1949. effected some reforms 
in oit-nership, created a number of farm colonies, introduced new 
methods of cultivation, provided hetter seed and improved rural 
housing. Some of the revenue from oil was being utilized for the 
benefit of the farming population. 

Stock raising is carried on in a relatively small scale over most 
of the 11-ell-settled rural regions but the number of those engaged 
in stock raising alone in these areas is small. On the extensive 
grasslsnds of the llanos the cattle business overshadows every- 
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thing else. However, there, too, the number of men employed is 
not large. The number. both of herdsmen and of cattle, fluctuates 
x-ith favourable and unfavourable weather and also with the de- 
mand for meat and hides. When the cattle business is good a 
considerable number of men are employed driving the herds to the 
fattening pastures in the central valleys or to the markets in the 
principal consuming centres. 

Forestry.-Lumbering is a minor but still important occupa- 
tion. iVoodcutting is carried on most actively within and on the 
fringes of the more populous parts of the country, particularly on 
the foothills of the Andes and the hlaritime ranges. Wood is in 
demand for charcoal, furniture making, fence posts, telephone and 
telegraph poles, doors. ~ ~ i n d o w  frames and some flooring. Cement, 
brick, stone and adobe are the commoner building materials as in 
most of Central and South America. About 30,000 or 40,000 
persons are normally engaged in lumbering and related occupa- 
tions. 

Mining.-Mining was never an important occupation in Vene- 
zuela until the mid-20th century. The variety of mineral products 
is great. Less than 3 of 1% of the actively employed population 
is regularly engaged in mining or related occupations. Develop- 
ments in iron mining on the lower Orinoco in the late 1940s and 
the stimulus given to gold mining in the same region increased the 
number of those employed in mining. 

Iron became important, mainly in two rich fields a short dis- 
tance from the mouth of the Orinoco. Existence of iron had been 
known in the region south of the Orinoco at  [he base of the Guiana 
highlands, but only in 1947 was the famous Cerro Bolivar, a moun- 
tain capped with iron, sometimes called "the century's greatest 
ore find," discovered. This field. with the smaller field a t  El Pao, 
jo mi. east, and several other nearby newly discovered deposits, 
assure the country of a fabulous wealth from iron ore mining for 
many years to come. Cerro Bolivar was estimated to contain from 
400.000,000 to joo,ooo,ooo metric tons of ore having 65% iron 
content. El Pao was estimated to have about 65,000,ooo metric 
tons of equal grade. The total iron ore reserves of this general 
district were calculated to reach 2,000.000.000 tons. Shipments 
from El I'ao began in 1951 and from Cerro Bolivar in 1954. In 
I 9 j j  iron ore shipments from Venezuela to the United States 
amounted to 8,400.0oo metric tons. The making of steel had just 
begun. One small plant operated near the Cerro Bolivar mines 
and in 1956 an Italian consortium was awarded the contract for 
construction of a plant expected to produce over 421.000 tons 
annually by 1959, primarily to supply the needs of the country. 
As with all other minerals, subsurface iron resources in Venezuela 
belonged to the state and most of the remaining lands thought to 
contain iron ore were subject to concessions by the government. 

Gold has been at times an important product. The mines at 
El Callao. about 90 mi. south of the iron fields mentioned above, 
produced fabulously for several years but declined greatly after 
1885, were revived in 1946 and became the largest p rod~~cers  in the 
country. They again encountered vicissitudes, however, mainly 
from labour troubles and the flooding of some workings. The 
government nationalized them in 1952. They continued to operate 
and in 1954. together with other mines in the vicinity, produced 
1.744.0S8 g. 

Diamonds have been found for many years in the streams 
(mainly the Caroni and its tributaries) descending from the Gran 
Sabana in the C;uiana highlands and in some other adjacent areas. 
Indians and adventurers of European background had long col- 
lected them in small amounts. In  19jo a Venezuelan concern, 
largely government owned, began operations on a large scale in 
the far upper region of the Gran Sabana, with a landing field and 
a small power plant established there. Some smaller concerns 
joined in the search. Two companies. working under government 
concessions. were using modern equipment. Total production was 
reported to be (1954 96.983 carats. These workings yielded gem 
stones and industrial diamonds in about equal amounts. 

Some low-grade bituminous coal fields were worked for many 
years at Naricual, near Barcelona, the mines being connected by 
rail with the port of Guanta. Exploitation there, carried on mainly 
for the use of the Venezuelan navy, before the use of liquid fuel 

became general, has been suspended, partly because of a mine 
disaster. partly because of lack of demand. There is little need 
for coal for domestic uses, in part because of the tropical climate, 
in part because of the abundance of wood and natural gas for fuel. 
Other coal deposits are being worked in the states of Tichira and 
Zulia and along the base of the Maritime Cordillera in the states of 
Aragua and Guirico. Production from the Zulia region was uti- 
lized in the brick and clay products industry and in a cement plant 
operating there. 

Other minerals, worked only on small scale, include asphalt, 
principally from the lake near the Gulf of Paria and from the 
Maracaibo region; asbestos, sulfur, copper, salt, mercury and 
others give promise of moderate future importance, for domestic 
use at least. 

Fisheries.-Fishing occupies a considerable number of persons. 
The long coast line, the numerous small harbours, the growth of 
population in close proximity to the sea, have combined to make 
fish a more important part of the population's food than in most 
Central and South American countries. About o ~ , O O O  inhabitants 
normally make their living from this occupation and in marketing 
the fish. Most of the fish are consumed wlthin the country. Pearl 
fishing is carried on about the Island of Margarita. With the re- 
cent marked economic development of the country several new in- 
dustries have been established ( e . g . ,  the manufacture of cement, 
footwear, flour, textiles and sugar). as yet mostly on a small scale. 

( G . M . h l c B . ;  R . E . C T . ;  J. J. J.)  
Power.-Venezuela's production of energy increased substan- 

tially tonard mid-20th century. The rapid increase in population 
must be regarded as the most important reason, because a steady 
expansion in energy output was imperative merely to maintain per 
capita use at a constant figure. 

Venezuela possesses several important sources of power-vege- 
table fuels (mood. straw, bagasse). coal, petroleum, natural gas and 
water power. While considerable wood still was used for making 
charcoal in the more remote areas, the swelling migration from 
farms to cities mas reducing the demand for it. 

There is considerable coal in Venezuela, but the quality is not 
high, the deposits are not well located with respect to transport 
and population, and coal can not compete ~ ~ i t h  petroleum and in 
some areas not even with natural gas. Some coal is used in iron- 
making. The wide distribution and active exploitation of petro- 
leum have made Venezuela one of the world's most important 
producers (about 2~500.000 bbl. daily) and the largest exporter. 
The country is extremely rich in natural gas but only in the 1950s 
was it used to any extent; formerly it was wasted. By 1960 Vene- 
zuela hoped to consume in economic development more than 50% 
of the natural gas obtained with oil production. 

Natural gas pipelines extended northward from central Gubrico 
state to Caracas and La Guaira, and from Caracas westward to 
Maracay and Valencia. By the late 1950s Creole Petroleum cor- 
poration had completed two gas injector plants in Lake llaracaibo 
to save natural gas from drilled wells. This gas increased oil pro- 
duction by 50% and would increase by one-third the ultimate 
recovery of oil from the field where it is located. Although Vene- 
zuela does not possess the enormous potential water power reserves 
of Brazil: Chile, Argentina. Mexico, Peru or Colombia, it is be- 
lieved to have more than 3.000,000 kw. The largest potential 
source and the one receiving the most attention in the late 1950s 
was the lower Caroni (six miles upstream from Puerto Ordaz) 
where 300.000 kw. of electrical power had been developed for the 
new iron and steel industry. Other rivers: such as the Chama and 
the Uribante, possess promising conditions for hydropower. 

Industries.-Venezuela still had to be regarded as an agricul- 
tural nation in the late 1950s since about 7 j %  of its people are on 
the land. Nevertheless, like most South and Central American na- 
tions. i'enezuela is determined to industrialize and its progress is 
impressive. In the 19 50s Venezuela's industrial production index 
has been the highest in South and Central America. The govern- 
ment actively encouraged establishment of new industries as a 
means of bringing new wealth into the country, of diversifying the 
internal economy, of providing greater employment opportunities, 
of raising the level of living and of helping in the growth of a 



VENEZUELA PLATE I 

P H O T O G R A P H S  ( T O P  L E F T ,  T O P  R I G H T ,  C E N T R E  L E F T )  W E R N E R  C O l N l T Z  P I X  F R O M  P U B L I X ,  I B O T T O Y  L E F T ,  B O T T O M  R I G H T )  E W l N G  G A L L O W A Y  

V I E W S  I N  CARACAS AND T H E  V E N E Z U E L A N  INTERIOR 

T o p  l e f t :  women o'f the town of MBrida, i n  the Andes, wearing their best Tovar y Tovar (1828-1002), a Venezuelan ar t is t  noted for his historical 
for an Easter procession paintings. This one commemorates the colonial struggle for independence 

T o p  r i g h t :  Characteristic vi l lage dwel l ing in the Venezuelan interior from Spanish rule in Venezuela 
Cen t re  l e f t :  A country highway used by the modern jeep and the tradi- B o t t o m  r ~ g h t :  The National Pantheon, tomb of Simon Bolivar, a t  the Plaza 

t ional  pack mule PantBon. The structure was formerly a church 
Bo ! tom l e f t :  Dome in the Capitol building, Caracas, decorated by Martin 



PLATE 11 VENEZUELA 

P H O T O G R A P H S  ( T O P  L E F T 1  E W l N G  G A L L O W A Y ,  ( T O P  R I G H T ,  C E N T R E  L E F T .  B O T T O M  R I G H T )  W E R N E R  C O H N I T Z - P I X  F R O M  P U B L I X .  ( B O T T O M  L E F T 1  PIX F R O M  PUBLlX 

COMMERCE, INDUSTRY A N D  TRANSPORTATION 
T o p  l e f t :  Offshore o i l  fields a t  Lake Maracaibo American highway 
T o p  r igh t :  Loading cargo a t  the port  of Lo Guaira, ov t le t  to the sea for Bot tom left: Office bu i ld ing  i n  Caracas typical  of the architectural lines 

Caracas on which the Venezuelan capital was revamped a t  mid-20th century 
Centre l e f t :  View of the trans-Andean highway which is part  of the Pan- B o t t o m  right:  Silos a t  a Venezuelan cement factory 
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larger and stronger middle class. Those industries that make 
most eficient use of the vast natural resources were particularly 
encouraged. 

The principal manufacturing area lies in the northern mountain 
region near the Caribbean. the heart of which includes the cities 
of Caracas. Maracay and Valencia. X part of this complex in- 
cludes the petrochemical centres a t  RIoron. Carabobo. state. and 
about I j mi. from Puerto Cahello. 

Petroleum refining centres are located mostly on or near the 
coast ; e.g., a t  Las P iedras i . imuay).  Caripito. Punta Cardon and 
El Palito. Yenezuela manufactures fertilizers. chlorine, caustic 
soda and explosives. 

A new but potentially promising industrial area \\-as that near 
the confluence of the Caroni and Orinoco rivers, particularly a t  
Puerto Ordaz. There the government located its national iron and 
steel mills. This "seed" industry was expected to start many steel- 
using plants. IYith an abundance of water power on the loxer 
Caroni and with large deposits of bauxite nearby. an aluminum 
industry is expected to arise soon. 

Among \'enezuela's principal industries are those engaged in 
food processing ( the  biggest industry, employing roughly one-half 
of the labour force engaged in manuiacturing). cement. textiles, 
glass, paper, ceramics. tobacco products, chemicals (including 
petrochemicals), ru t~ber  tires. paint. pharmaceuticals, soft drinks, 
matches and numerous others. Although for many years the re- 
fining of most Yenezuelan oil was neglected, being carried on a t  
Curacao and A4ruba in the Setherlands Antilles. it grew impres- 
sively in the 19jos. The various governments insisted that more 
oil be refined mithin the country ( t h e  law required new concessions 
to refine I jr; of their output in Venezuela). By the latter 1950s 
Venezuela had more than I 2 refineries. (L. WE.) 

I m p o r t s  a n d  Exports.--Venezuela's natural resources are  
sharply divided into those for domestic consumption and those for 
export. I ts agricultural productions are almost  holly for use 
within the country. Formerly it exported cacao. coffee and a few 
other products of the farms, but by mid-20th century few of these 
commodities nen t  abroad. Corn. rice. sugar. cacao, coffee. ba- 
nanas. n-heat and a l~ar ie ty  of tropical fruits and vegetables barely 
sufficed for increased home consumption. In  spite of the great 
number oi  cattle raised on \-enezuela's extensive grasslands. meat 
was being imported in the 19jos. 

Petroleum.- Products for export consist almost entirely of 
minerals, the most important. by iar. being petroleum. This comes 
mainly from the margin and shallon. lvaters of Lake RIaracaibo. 
which produced about two thirds of the nation's total. Since the 
T 940s oil production has extended to the eastern lo~vlands. halfway 
b e t ~ e e n  the Orinoco and the Caribbean coast and also near the 
inner border of the Orinoco delta. Production of petroleum began 
in Venezuela in 191; and grexr- rapidly until by the mid-20th cen- 
tury it dominated the economy of the country and made \-ene- 
zuela the second largest producer alter the United States. and the 
largest exporter o i  oil in the ~yorld.  More than 1 2 . 0 0 0  \yells were 
in operation and in 1 9 j j  an all-time high was reached IT-ith a daily 
average production of 2.801.2; j hbl. A government petrochemical 
industry was founded in 19j;. Oil made up from 90% to 9jy; of 
the nation's exports, accounting for about 6oC; of the government's 
revenue. providing 955; of the foreign exchange needs of the 
government itself. and about 80C; of that for the entire country. 
Mainly because of its petroleum. Venezuela's per capita income 
exceeded that of any other country in South America. Jloreover. 
its proven oil reserves amounted to about 1 0 5  of the world's total. 
Kearly all \-enezuela's oil was produced far export (gj:,;), about 
144; in refined products. the rest as crude petroleum. Of the 
latter, more than 607; was merely shipped to the Dutch islands o i  
Aruba and Curacao, to be refined there and then shipped overseas. 
Beginning in 1943. because of government requirements. refining 
n-ithin the country increased. with the erection of refineries a t  
Las Piedras and Punta Cardon on the Paraguani peninsula, and. 
in the east. a t  Caripito on the San Juan river. Tucupita in the 
Orinoco delta and a t  Puerto La Cruz on the Caribbean coast, north 

of the eastern fields. Pipelines lead to  these refineries, which use 
about 23% of the oil production of the country. 

( G .  M. McB.;  R. E .  CT.) 
B a n k i n g  a n d  Currency.- The Banco Central de Yenezuela 

S.X.: established in 1 9 4 0  is the sole bank of issue for Venezuela. 
Half of the share capital of the institution is owned by the state. 
The Banco Central as well as the Banco Obrero and the Banco 
Agricola y Pecuario are important instruments of official policy. 
Foreign exchange rates are pegged by the Banco Central: however, 
commercial hanks are free to buy and sell. At the close of 1950 
there were 16 commercial banks operating in Venezuela. T~yelve 
were domestic banks and four were branches of foreign institu- 
tions. Commercial banks in Caracas in 1951 charged from 6'3 to  
gr; interest. Interest charged by government institutions ranged 
from to 6 5 .  The legal maximum rate in the.latter 19 jos was 
1 T{ per month and some loans were placed with individuals a t  that 
rate. 

The monetary unit of Venezuela is the bolivar. which a t  the  
19j8  rate of exchange was equal to about 30 cents U.S. currency. 
Silver coins are circulated in denominations of 5 bolivares. 2 

bolivares. I bolivar. jo  centimos and 2 j centimos. Nickel coins 
o i  I 2 .  j and j centimos are also circulated. Gold coins had been 
~vithdra~r-n from circulation and had been replaced by notes issued 
by the Banco Central in denominations of 1.000 bolivares. joo 
bolivares, roo bolivares, 50 bolivares, 40 bolivares, 2 0  bolivares 
and 10 bolivares. ( J .  J .  J.! 

N a t i o n a l  Finance.- The total foreign debt of the nation has 
been paid off. Except in wartime there has been no exchange con- 
trol. The economy of the country is based mainly on one industry, 
oil productioil and the government's revenue derived mainly (about 
6 0 % )  from that one source. According to the petroleum law of 
1943 the gross profit from petroleum production was divided 
equally between the producer and the government. 

Roads.-Extensive road building was pursued until, in the  
1950s. few important centres north of the Orinoco Jyere out of 
reach by some sort of highryay or secondary road. Roads were 
being extended also southxyard from the Orinoco into the base of 
the Guiana highlands. Total extent of all-\yeather roads i19j;)  
was about I j.000 mi. r\-early 1.000 mi. viere being added to the 
system yearly. constructed mostly by the government with revenue 
from oil exports. Sotable  among such roads is the superhighway 
between Caracas and La Guaira and the airport of Maiquetia, a 
four-lane motor highway in which most of the former steep grades 
and sharp curves Tvere eliminated, thus reducing the normal travel 
time from 13 hr. to about 2 0  min. Progress \vas also made in con- 
structing the Venezuelan section of the Pan--4merican highway b y  
which the distance from Caracas to the Colombian border would 
be reduced by zoo mi. and the roadbed much improved. 

Railways.- In 1956 trackage measured about ;oo mi. The  
network (if it can be so called) consisted of 11 main but dis- 
connected lines of varying ownership and gauge. The  longest sin- 
gle line (109 mi . )  ran from Tucacas on the coast to Barquisimeto 
in the edge of the Andes. Built by British interests in 187; to  
reach the copper mines a t  ;\roa, this line was later cxtendcd to  
Puerto Cabello to connect ~ i t h  the railway running to 17alencia 
and from there to Maracay and Caracas (about I jo  mi.) .  The  
most used line was that betxeen l-alencia and Caracas (111 mi.) ,  
rivaled by the short (23 mi.) line, now electrified. betn-een Caracas 
and La Guaira. Several independent lines existed in the far  vest- 
ern part of the country. One of them ran from Encontrados. river 
port on the Catatumbo reached by steamers from the lake. to the 
ton-n of Tachira and connected across the Colombian border to  
Cucuta. X nunlber of local lines were built by oil companies. and 
two short. but important. ones were constructed in the Igjos  in 
the loner Orinoco region, one a go-mi. line from the iron mines 
at Cerro Bolivar to Puerto Ordaz; the other a 43-mi. line from 
similar mines a t  El Pao to the river port of Palua. The  govern- 
ment Tvas actively engaged in constructing connecting links. unify- 
ing the gauge and extending the system. The Bolivar railway 
was widened to standard gauge. A line was constructed from 
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El Palito on the coast near Puerto Cabello to  Palma Sols 
on the Barquisimeto rail-lvay, thus linking two old important 
routes, and a short line has been built from Santa Barbara to 
Encontrados, connecting the two far western lines. A program 
of nationalization Ivas also carried on. I n  1936 the government 
purchased the British-owned Ferrocarril Central. I n  1943 it na- 
tionalized the German-built railway connecting Valencia and 
Caracas (paying for it after World IVar 11) ; and in 1949 i t  bought 
the British-o~vned line between La Guaira and Caracas. 

This net~vork fell far short of covering the country. or even the 
most thickly settled part. The vast area east and south of the 
capital to the Brazilian and Colombian borders and most of 
the higher Andean region lacked rail connection in the late 1950s. 
Highways only in part  made up  for this lack. The  government's 
plan of *'so\ving oil" back into development of the country was 
intended to meet this deficiency. among others. 

Shipping.- For its back\vardness in highway and railway con- 
struction Venezuela has made up in part by the development of 
shipping. Since most of its populous districts lie on or near the 
coast: contact bet\veen these has been maintained largely by  coast- 
wise shipping. The Venezuelan coast is dotted with little ports. 
most of them with several short roads or railways leading inland. 
Small vessels transport freight and passengers from one port to 
another and to the larger ports, such as La Guaira and Puerto 
Cabello. xvhich in turn give access to more distant points inland. 
Because of its coastwise shipping Venezuela has always maintained 
its contact with other countries better by sea than by land. Even 
its  nearest neighbours. the Colombians, generally come to Vene- 
zuela by boat. For many years Venezuela collaborated with Co- 
lombia and Ecuador in maintaining a joint commercial fleet, the 
Flota blercante Grancolombiana. I t  began regular coastwise oper- 
ations in 1946 and in 1949 extended these to ocean-going service, 
bu t  in 1953 Venezuela withdren from the partnership. I t  subse- 
quently maintained a small fleet of vessels 1%-hich operated under 
i ts  olvn flag. mainly engaged in trade between its own ports and 
those of the United States and Canada. Since the chief export was 
pet roleun~ and petroleum products the bulk of Venezuela's out- 
going shipping centred in the three harbours best situated to handle 
that trade: Maracaibo, Las Piedras and the twin ports of Guanta- 
Puerto La Cruz, XI-hich together handled about two-thirds of the 
country's exports. Imports,  however, entered mainly through La 
Guaira. Puerto Cabello and hlaracaibo. Puerto Cabello is con- 
sidered the best natural harbour. but extensive improvements have 
made up for the lack of natural advantages at  La Guaira, which 
in 1956 oifered berth space for 18 ocean vessels and 10 coastn.ise 
vessels a t  the same time. Dredging of the Llaracaibo entrance 
has resulted in greatly increased trade through the ports there 
and has made Maracaibo a seaport. 

(G. M. McB.; R. E. CT.) 
I n l a n d  Waterways.- Venezuela is rich in rivers but most of 

them are of limited use because of remoteness, falls and rapids: 
great variability between high and low water (43 f t .  on  the Ori- 
noco),  and sand bars. Only since 1953 have large vessels been 
able to  ascend the principal river-the Orinoco. In  order to  trans- 
port iron ore by large freighter from Puerto Ordaz to  the United 
States, the United States Steel corporation was obliged to dredge 
about one-third of the I j49 mi. between Puerto Ordaz and the 
Caribbean ('~;OOO.OOO cu.yd. of sand, gravel, clay and mud were 
removed).  Ships carrying as many as 45,000 tons of ore could 
then regularly utilize the lower Orinoco. 

The only other navigable inland body of water is Lake Maracaibo 
-Venezuela's leading oil-producing area. Until the mid-1950s 
only small oil tankers drawing a t  most 13 ft .  could go from the 
lake to refineries on Aruba and Curaqao. Large tankers were pro- 
hibited by a 20-mi. sand bar a t  the neck connecting the lake with 
the Caribbean. At a cost of nearly $~O,OOO.OOO, this obstacle was 
eliminated by dredging, thus allo~ving large tankers carrying 100,- 
ooo bbl. of oil to move out of the lake. This improvement aided 
the  entire area and the  port of Maracaibo was growing in economic 
stature.  (L.  WE.) 

Pipelines.-An important item in Venezuela's transportation 
system was the network of pipelines. There were about 2,000 mi. 

of these lines ( I ~  j6) ,  carrying crude petroleum and refined petro- 
leum products. and several hundred miles carrying natural gas 
from the fields to the larger urban centres. Further extension of 
both types lvas planned. Though about 8 0 7 ~  of the natural  gas 
was flared off there was an increasing demand for it in the growing 
industrial activity in the country. Gas from the eastern oil fields 
was being considered as fuel for reducing the iron ore a t  the 
projected steel mills on the lower Orinoco. 

A i r  Transport.-JVhile a t  mid-20th century land and water 
transportation still lagged, Venezuela had advanced rapidly in air 
transport. There were four fully equipped airports. One a t  
Naiquetia, a few miles west of La Guaira, served this port  and 
Caracas, because the airport a t  the capital was small and the run 
irom the city to the coast by the new uz~topistu ("superhighway") 
required less than half an  hour. The Grano de Oro airport a t  
hlaracaibo handled passengers and freight connected with the oil 
industry there. At Maturin and Barcelona fully equipped fields 
were served by national and international carriers. In addition to these 
principal airports there were more than 80 lesser ones in regular service. 
Oil concerns and mining companies, ior example, maintained 20 airfields 
of their own. I t  was possible to reach by air most oi the important cen- 
tres of the country and many minor ones in the llanos and even back 
in the Guiana highlands. Some oi these points had not yet been reached 
by rail or highway. Angel Falls was discovered irom the air and tourists 
visiting that region can fly to within a short distance of the site. There 
were landing Gelds also at Tumereno and iar into the Gran Sabana coun- 
try at Luepa. ( G .  M. McB.; R.  E. CT.) 

Pos t a l  Service.--411 modern postal services are available in Vene- 
zuela and all means of comnlunications are employed in order to provide 
adequate service. The majority of the post offices receive correspond- 
ence daily. I n  1953 the postal system handled over 7z,ooo,ooo letters 
ior distribution within the national territory, over 18,000,000 ior dis- 
tribution overseas and received over 18,000,ooo from the outside for 
delivery within the national territory. 

Telecommunications.- Telephones, telegraphs, radio telephones 
and radio telegraph provide rapid domestic communications. Radio 
telephone, radio telegraph and cable service are available for communi- 
cations with other countries. In 1 9 j j ,  telephones in use numbered 104,- 
joo (a vast majority of them in Caracas). More than 90% were in 
automatic systems. The State telegraph system had approximately 700 
telegraph offices. There were 53  commercial radio broadcasting stations 
that were dependent upon advertising for their income and one 
government-run station. Caracas had three television stations, and there 
were relay stations to Maracaibo and other large towns. The Perez 
Jimenez government often exercised strict censorship over all types of 
mass communications. (J. J. J .)  
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VENICE (VENEZIA), a city and seaport of Italy,  occupying 
one of the most remarkable sites in the world. The  city is a n  
island llnked u i th  the mainland by a road and rail causeway 2* mi. 
long. The climate is mild. 

At the head of the Adriatic, between the mountains and the sea, 
lies that part of the Lombard plain known as the L'eneto. The  
 hole of this plain has been formed by  the deposits smept down 
from the Alps by the rivers Po, Ticino, Oglio, Adda, Mincio. Adige, 
Brenta, Piave, Livenza, Tagliamento and Isonzo. The  substratum 
of the plain is a bed of boulders, covered during the course of 
time by a deposit of rich alluvial soil. The rivers when they de- 
bouch from the mountains assume an eastern trend in their effort 
to reach the sea. The  result is that the plain is being gradually 
extended in an  easterly direction, and cities like Ravenna, Adria 
and Xquileia. M hich were once seaports, lie now many miles inland. 
The encroachment of land on sea has been estimated to be a t  the  
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rate of about 3 mi. in 1.000 years. X strong current sets around 
the head of the Adriatic from east to west. This current catches 
the silt brought down by the rivers and projects it in long banks, 
or l id i ,  parallel with the shore. In  process of time some of these 
banks. as in the case of Venice. raised themselves above the level 
of the Tvater and became the true shore line. while behind them 
lay large lagoons, formed partly by the fresh water brought down 
by the rivers, partly by the salt-water tide which found its \Yay 
in by the channels of the river mouths. On a group of these banks 
about the middle of the lagoon of Venice stands the city of \.enice. 
The soil only can be made capable of carrying buildings by the 
artificial means of pile-driving; there is no land fit for agricul- 
ture or the rearing of cattle; the sole food supply is fish from the 
lagoon. 

The whole site of \'enice is dominated by the existence of one 
great main canal, the Grand canal, which. winding through the 
t o ~ n  in the shape of a reversed letter S, divides it into two equal 
parts. This great canal was probably at one time the bed of a 
river flo~l-ing into the lagoons near Mestre. The smaller canals 
all serve as arteries to the Grand canal and their windings iollow 
the lilles of construction originally determined by the channels 
which traversed the islands of the lagoon. One other broad canal, 
once the bed of the Brenta, divides the island of the Giudecca 
from the rest of the city and takes its name from that island. The 
alleys or calli  number 2.327, ~ ~ i t h  a total length of about 90 mi.;  
the canals number 1 7 7  and measure 28 mi. There are frequent 
boat and launch services along the Grand canal to the Lido and 
other islands of the lagoon. 

The ordinary Venetian house was built around a courtyard. and 
was one story high; on the roof \\-as an open loggia for drying 
clothes; in front, between the house and the water. ran the fonda- 
menta or quay. The earliest churches were built with cemeteries; 
and thus is the nucleus of the city of Venice. little isolated groups 
of dwellings each on its separate islet, scattered, as Cassiodorus, 
secretary to Theodoric the Great. says, in a. letter dated A.D. j23. 
like sea birds' nests over the face of the waters. Some of the islets 
were then uninhabited. overrun with a dense low growth kvhich 
served as cover for game and even for wolves. 

Gondolas.-The famous gondolas (flat-bottomed boats) have 
been the characteristic conveyances on the canals of Venice for 
centuries. The history of these vessels, and even of the name. is 
obscure, but already in the I j th century they were an intimate part 
of Venetian life. There \Yere ~ o . o o o  gondolas in Venice in the 
16th century but the number has decreased. The gondola is a very 
long and narrow boat terminating at  each end in a point or peak. 
Near the centre is a curtained cabin for passengers. Ilsually it is 
propelled by one gondolier standing on the stern cover and thrust- 
ing with a single oar, but sometimes by two gondoliers, as seen in 
the paintings of Vittore Carpaccio. One may also quote the de- 
scription from Byron's Beppo: 

'Tis a long cor-er'd boat that's common here 
Carved at the prow, bui!t lightly, but compactly, 

Rev-ed by two rowers, each call'd "Gondolier," 
It glides along the n-ater looking blackly, 

Just like a coffin clapt in a canoe. 

Before about the 15th century gondolas varied in shape and 
were often extravagantly coloured. A sumptuary order of the 
senate, hox~ever. restricted the gondola to a standard shape and 
one colour, black. The only outlet left for extravagarlce was the 
beautiful polish given to varnished surfaces. Old traditions of 
design are always maintained. The planks are of oak. the bottom 
of larch or fir) the decks of cherry or walnut. the covered part 
of lime ~vood, the favcolc or forks in xvhich the oars are placed 
are of ~valnut; ~vhile the oars are beech. The elegant. iron peak 
jeruo, vhich resembles a halberd. serves both as an ornament and 
as a weight to balance the boat; it is made, according to tradi- 
tional designs, in workshops at Alaniago or Forno di Zoldo in the 
Dolomites. A gondola is about 3 2  ft. long and about j ft. wide. 
The \?-eight is about 1.000 lb.. nithout cabin or other fittings. 

Yenetians still depend to a great extent on boat traffic for sup- 
plies. Thus the picturesque appearance of the boats on the lagoons 
-so graphically described by Gabriele D'Annunzio in I1 Fuoco- 

is only one aspect of their importance in Venetian life. 
St. Mark's.-The church of St. Mark's. originally the private 

chapel of the doge, is unique in respect of its richness of material 
and decoration. I t  was adorned with the spoils of countless other 
buildings. both in the east and on the Italian mainland. X law of 
the republic required every merchant trading to the east to bring 
back some material for the adornment of the fane. Indeed. the 
building is a museum of sculpture of the most varied kind. nearly 
every century from the 4th century  do\^-n to the latest Renais- 
sance being represented. The present church is the third on this 
site. Soon after the concentration at  Rialto (see History below), a 
small wooden church rvas erected about the year 8 2 8  for the recep- 
tion of the relics of St. hlark, brought from Alexandria. St. Mark 
then became the patron saint of Venice in place of St. Theodore. 
This church n.as burned in 976 along with the ducal palace in the 
insurrection against the doge Candiano I\.'. 

Pietro Orseolo and his successors rebuilt it on a larger scale. 
About 1063 the doge Contarini began to remodel St. Mark's, Byzan- 
tine architects having a large share in the work, but Lombards 
were also employed. giving birth to a new style, peculiar to the 
district. 

In  plan St. Mark's is a Greek cross of equal arms, covered by a 
dome in the centre, 42 ft. in diameter. and by a dome over each 
of the arms. The plan is derived from the Church of the Holy 
Apostles at Istanbul, non  covered by the mosque of >lohammed 11, 
and bears a strong resemblance to the plan of St.  Front a t  Pitri- 
gueux in France (11 20). The addition of a narthex before the 
main front and a vestibule on the northern side brings the whole 
western arm of the cross to a square on plan. I n  ele

v

ation the 
facade seems to have connection with the five-bayed facade of the 
Kahriyeh Jame. or mosaic mosque, a t  Istanbul. The exterior 
f a ~ a d e  is enriched with marble columns brought irom Alexandria 
and other cities of the east. klosaics are employed to decorate 
the spandrels of the arches. Only one of the original mosaics now 
exists. I t  represents the translation of the body of St. Mark, 
and gives a vie\$- of the west facade of the church as it was at  the 
end of the 13th century before the addition of the ogee gables. 
The top of the narthex forms a wide gallery, communicating with 
the interior at the triforium level. In  the centre of this gallery 
stand the four colossal bronze horses which belonged to some 
Graeco-Roman triumphal quadriga. and were brought to Venice 
by the doge Enrico Dandolo in 1204. The south faqade was re- 
stored in 1865-78. 

Mosaic is the essential decoration of the church, and the archi- 
tectural details are subordinated to the colour scheme. The  oldest 
remaining belong to the 13th century, and many of them, for ex- 
ample those of the domes of the atrium, are among the finest of 
their kind; but some parts were restored in the 16th-19th cen- 
turies. Below the mosaics the ~valls and arches are covered with 
rare marbles, porphyries and alabaster from ancient columns sawn 
into slices and so arranged in broad bands as to produce a rich 
gamut of colour. 

The eastern crypt, or co?zfessio, extends under the whole of the 
choir and has three apses. like the upper church. Below the nave 
is another crypt. The floors of both crypts have sunk consider- 
ably and are often under water; this settlement accounts for the 
inequalities of the pavement. The original part of the magnifi- 
cent mosaic pavement probably dates from the same period as the 
pavement at Rlurano, exactly similar in style, material and work- 
manship, which bears the date 1140. The pavement consists partly 
of opus Alera?zdrinum of red and green porphyry mixed with mar- 
bles. partly of tessellated work of glass and marble. 

The choir stands about 4 i t .  above the nave and is separated 
from it by a marble rood screen, on the architrave of xvhich stand 
14 figures. the signed work of Jacobello and Pier Paolo dalle 
Masegne, 1393  

The Pala d'oro, or retable of the high altar (within which rests 
the body of St. hlark),  is one of the chief glories of St. Rlark's. 
I t  is one of the most magnificent specimens of goldsmiths' and 
je~velers' work in existence. I t  was ordered in 976 at  Istanbul 
by the doge Pietro I Orseolo. and 11-as enlarged and enriched with 
gems and modified in form, first by a Greek artificer in I I O ~ ,  and 



then by Venetians between 1209 and 1345. I t  is composed of 
figures of Christ, angels. prophets and saints, in Byzantine enamel 
run into gold plates. The treasury of St. Mark's contains magnifi- 
cent church plate and jewels. 

B y z a n t i n e  Architecture.- The continuous growth of Venice 
can be traced through the successive styles of Byzantine. Gothic. 
early Renaissance and late Renaissance architecture. ( See  John 
Ruskin's Stones  of I'enice.) The two most striking buildings in 
Venice, St. Mark's and the doge's palace. at once give an exalnple 
of the two earlier styles, the Byzantine and the Gothic, at least 
in their general design. though both are so capricious in develop- 
ment and in decoration that they may more justly be considered 
as unique specimens rather than as typical examples of their re- 
spective styles. In  truth. because of its isolated position on the 
very verge of Italy. and of its close connection with the east, 
Venetian architecture x a s  a distinctly independent development. 
The Piazza S. Llarco, the famous square opposite the basilica of 
St. Mark, is dominated by the campanile of St. Mark. Under the 
buildings (see Later Renaissance below) forming the other three 
sides of the oblong runs a continuous colonnade with shops. cafCs 
and offices. A feature of the piazza is the pigeons. which are 
regularly fed by the municipality. The piazzetta runs from the 
Riva degli Schiavoni between the west face of the doge's palace 
and Sansovino's library to meet the south~vestern corner of St. 
Mark's and the open end of the great square, linking it with 
the Riva and the steamer services and gondolas plying thence. 
Through these two: the piazza and piazzetta. the life of Venice 
passes. 

Fine examples of Venetian Byzantine palaces. at least of the 
facades, are still to be seen on the Grand canal and on some of 
the small canals. The inreriors have been modified past recogni- 
tion of their original disposition. The Byzantine palace seems to 
have had twin angle-towers, such as those of the Ca' Molin on the 
Riva degli Schiavoni. n-here Petrarch lived. The Fondaco dei 
Turchi (13th century!. now the natural history museum. also has 
t ~ o  angle-toll-ers. The facades presented continuous colonnades 
on each floor with semicircular high stilted arches, leaving a small 
amount of vial1 space. The buildings were usually battlemented 
in fantastic form. Specimens still in existence are Palazzo Loredan 
and Palazzo Farsetti (now the municipal buildings), and the 
splendid Palazzo Da Mosto, all on the Grand canal. The richest 
ornamentation was applied to the arches and string courses while 
plaques of sculpture. roundels and coats of arms adorned the 
facades. The remains of a Byzantine facade now almost entirely 
built into a wall in the Rio di Ca' Foscari offer an excellent illustra- 
tion of this elaborate style of decorative work. 
. G o t h i c  Architecture.-Venetian Gothic, both ecclesiastical 

and domestic. shares most of the characteristics of north Italian 
Gothic generally. The materials, brick and terra-cotta, cause the 
characteristics of north Italian Gothic. 

Soon after the concentration at Rialto. the doge Angelo Parte- 
cipazio began an official residence for the head of the state. This 
Lvas a small. strongly fortified castle, one of whose massive angle- 
towers is now incorporated in St. Mark's and serves as the treasury. 
I t  was burned in 9;6 and again in I 106. Sebastian Ziani (1173- 
79) restored and enlarged the palace. Of his work some traces 

'still remain in the richly sculptured bands built in a t  intervals 
along the 14th-century facade on the Rio. and part of the hand- 
some larch-wood beams which formed the loggia of the piazzetta 
facade, still visible on the inner wall of the present loggia. 

The ducal palace xas  begun by I'ietro Gradenigo in 1309. To- 
ward the end of the 14th century, this facade. with its lower 
colonnade. upper loggia with handsome Gothic tracery and the 
vast impending upper story, which give to the whole building its 
striking appearance and audacious design, had been carried as far 
as the tenth column on the piazzetta side. In 1424 the building 
was resumed and carried as far as the northwest angle. near St. 
Mark's. thus completing the sea and piazzetta facades of two 
stories with open colonnades, forming a long loggia on the ground 
and first floors, with I 7 arches on the sea front and 18 on the other 
facade. Above this is a lofty third story. pierced ni th  a few large 
windows, with pointed arches once filled with tracery, which is 

now lost. The whole surface of the ponderous upper story is 
covered with a diaper pattern in slabs of creamy white Istrian 
stone and red Verona marble, giving a delicate rosy-orange hue to 
the building. Beautiful sculpture. executed with an ivorylike 
minuteness of finish. is used to decorate the ~irhole building with 
wonderful profusion. The great gateway, the Porta della Carta, 
was added in 1438-42 from designs by Giovanni Buon (or Bon) 
and his son Bartolomeo, The block of buildings in the interior, 
connecting the Porta della Carta with the Rio wing, was added 
about 1462. Later a fire consumed the earlier buildings along the 
Rio. which were replaced by the present structure. 

The great internal court is surrounded with arcading. From the 
interior of the court access is given to the upper loggia by a 
beautiful early Renaissance staircase. built in 1484-1 ~ O I  by 
Antonio Rizzo. Two colossal statues of Keptune and Mars a t  the 
top of these stairs were executed by Jacopo Sansovino in I j j4- 
hence the name "giants' staircase." As a result of the fire of 
I j;4. the fine series of early Paduan and Venetian frescoes in the 
chief rooms was lost. The magnificent council chambers for the 
different legislative bodies of the Venetian republic and the state 
apartments of the doges are highly decorated with gilt carving and 
panelling in the style of the later Renaissance. On the walls of 
the chief council chambers are a magnificent series of oil paintings 
by Tintoretto and others-among them his masterpiece, "Bacchus 
and Ariadne," and his enormous picture of "Paradise" which is 
probably the largest oil painting in the world. 

Among the many Gothic churches of Venice the largest are the 
Franciscan church of Sta. Maria Gloriosa dei Frari (begun in 
1338). and the Dominican church of SS. Giovanni e Paolo ( I  246- 
1430). The Frari is remarkable for its splendid works of ar t ,  in- 
cluding Titian's famous "Assumption of the Virgin" and its fine 
choir stalls and for the series of six eastern chapels which from 
outside give a good example of Gothic brickwork, comparable 
with the even finer apse of the now desecrated church of S. 
Gregorio. The church of SS. Giovanni e Paolo was the usual 
burying place of the doges, and contains many noble mausoleums 
of various dates. S. Stefano is an interesting building of central 
Gothic. The west entrance is later than the rest of the edifice and 
is of the richest Renaissance Gothic, a little earlier than the 
Porta della Carta. 

But in the domestic architecture of Venice are the most striking 
and characteristic examples of Gothic. The introduction of that 
style coincided with the consolidation of the Venetian constitu- 
tion and the development of Venetian commerce both in the Levant 
and with England and Flanders. 

The finest example of the ogival style is undoubtedly the Ca' 
d'Oro. so-called from the profusion of gold employed on its facade. 
I t  was built for Marino Contarini in 1422-40. a comparatively late 
date. iVith a fine collection of pictures and furniture, it was given 
to the state by Baron Franchetti in 1916. 

Contarini was to some extent his own architect. He had the as- 
sistance of Marco d'Amadeo, a master builder, and of Matteo 
Raverti, a Milanese sculptor, who were joined later on by Giovanni 
Buon and his son Bartolomeo. By the year 1431 the fasade was 
nearly completed, and Contarini made a bargain with Martino and 
Giovanni Benzon for the marbles to cover what was yet unfinished. 
But Contarini mas not content to leave the marbles as they were. 
He desired to have the facade of his house in colour. The con- 
tract for this work. signed with Master Zuan de Franza, conjures 
up a vision of the Ca' d'0ro ablaze with colour and gleaming with 
the gold ornamentation from which it took its name. 

Other notable examples are the Palazzo Xriani a t  S. Raffaele, 
with its handsome windo~v in a design of intersecting circles; the 
beautiful window with the symbols of the four evangelists in the 
spandrels, in the fasade of a house at  S. Stae; the r o x  of three 
Giustinian palaces at S. Barnaba; the Palazzo Priuli a t  S. Severo, 
with a remarkably graceful angle ~vindolv. where the columnar mul- 
lion carries down the angle of the wall; the flamboyant balconies 
of the Palazzo Contarini Fasan; the Palazzo Bernardo on a side 
canal near S. Polo, a late central Gothic building (1380-1400). 

E a r l y  Renaissance.-Toward the close of the I j th  century 
Venetian architecture began to feel the influence of the classical 
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revival; but, lying far from Rome and retaining still its connec- 
tion ~vith the east, Venice did not fall under the sway of the 
classical ideals either so quickly or so completely as most Italian 
cities. Indeed! in this as in the earlier styles. Venice struck out 
a line for itself and developed a style of its own. known as 
Lombardesque, after the Lombardo family (Solari) who came 
from Carona on the Lake of Lugano. The essential point about the 
style is that it is intermediary between Yenetian Gothic and full 
Renaissance. I t  retains some traces of Byzantine influence in the 
decorated surfaces of applied marbles. and in the roundels of 
porphyry and vrrde antico, while it also retains certain char- 
acteristics of Gothic. as. for instance, in the pointed arches of 
the Renaissance faqade in the courtyard of the ducal palace de- 
signed by Antonio Rizzo (1499). 

The most perfect example of this style in ecclesiastical archi- 
tecture is the little church of Sta. Maria dei hliracoli begun by 
Pietro Lombardo in 1481. The church is without aisles, and has a 
semicircular roof. and the choir is raised 12 steps above the floor 
of the nave. The walls, both internally and externally, are en- 
crusted with marbles. The facade has the characteristic circular 
pediment with a large west window surrounded by three smaller 
windows separated by two ornamental roundels in coloured marble 
and of geometric design. Below the pediment comes an arcade 
x i th  flat pilasters, which runs all round the exterior of the church. 
Two of the bays contain roundheaded windows; the other three are 
filled in with lvhite marble adorned by crosses and roundels in 
coloured marble. 

Similar results are obtained in the magnificent faqade of the 
Scuola di S. hlarco, at SS. Giovanni e Paolo, which has six semi- 
circular pediments of varying size crowning the six bays. in the 
upper order of which are four noble Romanesque windows. The 
lower order contains the handsome portal with a semicircular pedi- 
ment. while four of the remaining bays are filled with quaint scenes 
in surprisingly skillful perspective. The faqade of S. Zaccaria 
(1458-1 j~ 5). the stately design of Anton Llarco Gambello and 
hlauro Coducci. offers some slight modifications in the use of the 
semicircular pediment, the line of the aisle roof being indicated by 
quarter-circle pediments abutting on the faqade of the nave. S. 
Salvatore. the work of Tullio Lombardo ( I  j30). is severer and less 
highly ornamented than the preceding examples, but its plan is 
singularly impressive, giving the effect of great space in a com- 
paratively small area. , In  this connection must be mentioned the 
Scuola of S. Giovanni Evangelista at  the Frari, with its forecourt 
and screen adorned by pilasters delicately decorated with foliage 
in low relief, and its noble staircase whose double flights unite 
on a landing under a shallow cupola. This also was the work of 
Pietro Lombardo and his son Tullio. 

Early Renaissance palaces occur frequently in Venice and form 
a pleasing contrast with those in the Gothic style. The Palazzo 
Dario with its dedication. CTrbis genio, and the Vendramin-Calergi 
or Sor t  nobis palace, whose facade is characterized by its round- 
headed windolvs of grouped twin lights between columns, are among 
the more important; though beautiful specimens. such as the 
Palazzo Trevisan on the Rio della Paglia. and the Palazzo Corner 
Reali a t  the Fava, are to be found all over the city. 

L a t e r  Renaissance.-In this ~ e r i o d  architecture in Venice lacks 
any peculiarly individual imprint. I t  is still characterized by 
great splendour; indeed. the library of S. Marco. begun by Jacopo 
Sansovino in 1536, is justly considered the most sumptuous ex- 
ample of Renaissance architecture in the world. I t  is rich. ornate, 
yet hardly florid, distinguished by splendid effects of light and 
shade, obtained by a far bolder use of projections than had hitherto 
been found in the somewhat flat design of Venetian faqades. 

The old Procuratie were built by Bartolomeo Buon about I 514, 
the new by V. Scamozzi in I j80, yet it is clear that each belongs 
to an entirely different world of artistic ideas. The Procuratie 
Vecchie is perhaps the longest arcaded faqade in the world and 
certainly shows the least amount of wall space; the whole design 
is simple, the molding and ornamentation severe. The Procuratie 
Nuove, which after all is merely Scamozzi's continuation of 
Sansuovino's library, displays all the richness of that ornate build- 
ing. I t  contains the museum of ancient sculpture, founded by 

Cardinal Domenico Grimani in I 523. and the Correr museum. 
Among the churches of this period those of S. Giorgio Rfaggiore 

and of the Redentore are both by Palladio. In  1631 Baldassare 
Longhena began the fine church of Sta. Maria della Salute. With 
a large and handsome dome, a secondary cupola over the altar, and 
a striking portal and flight of steps. it occupies one of the most 
conspicuous sites in Venice on the point of land that separates 
the mouth of the Giudecca from the Grand canal. I n  plan it is an 
octagon with chapels projecting one on each side. The faqades of 
S. Moist: and of Sta. Maria del Giglio are good specimens of the 
baroque style. 

Among the palaces of the later Renaissance the more remark- 
able are Sansovino's Palazzo Corner della Ca' Grande, Sammicheli's 
Palazzo Corner Mocenigo at San Polo, Longhena's massive and 
imposing Palazzo Pesaro, the Palazzo Rezzonico, from designs by 
Longhena with the third story added by G. Massari, and Massari's 
well-proportioned and dignified Palazzo Grassi a t  S. Samuele, 
built around I 7 50. 

The "Scuo1e."-Among the most remarkable buildings in Venice 
are the scuole, or guild halls, of the various confraternities. The 
six scuole grandi, San Teodoro. Santa Maria della Cariti, San 
Giovanni Evangelista. San Marco, della Misericordia and San 
Rocco, built themselves magnificent guild halls. The Scuola di 
San hlarco is now a part of the town hospital, and besides its 
f a ~ a d e ,  it is remarkable for the handsome carved ceiling in the 
main hall (1463). Other beautiful ceilings are to be found in the 
great hall and the hall of the Albergo in the Scuola della Carita, now 
the Accademia containing the famous picture gallery, with a num- 
ber of works, returned by Austria in 1919, by Llarco Cozzi of 
Vicenza. But the most magnificent of these guild halls is the 
Scuola di San Rocco, designed by Bartolomeo Buon in I 51 7 and 
carried out by A. A. Scarpagnino and Sante Lombardo. The 
faqade on the Campo is large and pure in conception. The great 
staircase and the lower and upper halls contain an unrivaled series 
of paintings by Tintoretto. 

Campaniles.--Among the more striking features of Venice are 
the campaniles or bell towers. (See CAMPANILE.) These were a t  
one time more numerous! for earthquakes and subsidence of 
foundations have brought many of them down, the latest to fall 
being the great tower of San Marco itself, which collapsed on 
July 14. 1902. Its reconstruction was at once undertaken. and 
completed in 1912, together with that of Sansovino's beautiful 
Loggetta, on its east side. In a few other cases, for example at  
S. Giorgio Maggiore, the fallen campaniles were restored; but for 
the most part they were not replaced. The Venetian campanile 
usually stands detached from the church. I t  is almost invariably 
square. The campanile is usually a plain brick shaft with shallow 
pilasters running up the fa,ces. I t  has small angle windows to light 
the interior inclined plane or staircase, and is not broken into 
stories lvith grouped windotvs as in the case of the Lombard bell 
towers. Above the shaft comes the arcaded bell chamber, fre- 
quently built of Istrian stone; and above that again the attic, 
either round or square or octagonal, carrying either a cone or a 
pyramid or a cupola. Among the existing campaniles the oldest 
are S. Geremia, dating from the 11th century, S. Samuele from 
the 12th. S. Barnaba and S. Zaccaria from the 13th. 

Publ ic  Monuments.-Venetian sculpture is for the most part 
ancillary to architecture; for example, Antonio Rizzo's "Adam" 
and "Eve" (1464), which once faced the Giants' staircase in the 
ducal palace and are non replaced by marble copies, the originals 
being preserved in the ducal apartments. are parts of the decorative 
scheme; Sansovino's splendid monument to Tomaso Rangone is an 
essential feature of the facade of S. Giuliano. The most successful 
Venetian sculpture is to be found in the many noble sepulchral 
private monuments. The jealousy of the Venetian republic forbade 
the erection of monuments to its great men. The sole exception 
is the superb equestrian statue in honour of the general Bartolomeo 
Colleoni, standing on the Campo SS. Giovanni e Paolo. I t  is by 
the Florentine Andrea del Yerrocchio, and was cast by Alessandro 
Leopardi, ~ h o  was responsible for the graceful pedestal. Leopardi 
was also the creator ( I  jo j )  of the three handsome bronze sockets 
in front of St. Mark's which held the flagstaffs of the banners 
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of Cyprus, Morea and Crete, when the republic ruled them. 

By the side of the sea in the piazzetta, on to which the west 
faqade of the ducal palace faces. stand two ancient columns of 
Egyptian granite, brought as trophies to Venice by the doge 
Domenico Michieli in I I 26. In I 180 they were set up with their 
present fine capitals and bases. The gray column is surn~ounted by 
a fine bronze lion in oriental style, brought to Venice for the doge 
Ziani about I I 78. In 1329 a marble statue of St. Theodore, stand- 
ing upon a crocodile. was placed on the other column. 

Painting.- Painting developed relatively late in Venice, as is 
shown by the dates of the activity of Jacopo Bellini (1424-70) 
and his sons Gentile (1429-1507) and Giovanni (1430-1516). of 
the Vivarini family of hlurano (1440-1 505); and of Vittore 
Carpaccio (c. 1460-1 j z j / ~ 6 ) .  The greatest artists of the Venetian 
school are Titian ( c .  1477-1576). Tintoretto (1518-94) and Paolo 
Veronese ( I  j2S-88) but Palma il Vecchio i c .  1480-1 528)! Boni- 
fazio Veronese and Paris Bordone, are also important. Later 
masters are G. 6 .  Tiepolo, A. Canal and I;. Guardi. 

Institutions.- The arsenal mas founded about the year 1104 by 
the doge Ordslafo Falier. In  1304. on the design of Andrea Pisano, 
new building sheds and the rope walk nere erected. Pisano's build- 
ing sheds, nine in a row, with peculiarly shaped roofs, have been 
modified. In  1325 the second addition, the arsenale nziovo, was 
made, and a third, the arsenale nziovissimo, in 1473; a fourth. the 
Riparto dd l e  Galeazze, about I 539; and in I j64 the fifth enlarge- 
ment, the Ca~zal delle Galeczzze e Vnsca,  took place. The entire 
circuit of the arsenal, about two miles in extent, is protected by 
a lofty \vall with turrets. The main door of the arsenal is the 
first example in Venice of the purely classical style. I t  is a noble 
portal, erected in 1460, from designs by Fra Giocondo. with the 
lion of St. Mark in the attic. The statuary, with S. Giustina on 
the summit. of the tympanum. was added in I j 71 and I 578. The 
whole design was modified in 1688 so as to represent a triumphal 
arch in honour of Morosini Peloponnesiaco, who brought from 
Athens to Venice the four lions in Pentelic marble which now stands 
before the gate. (On the largest of these lions is cut a runic 
inscription recording an attack on the Piraeus in the I 1th century 
by Norse warriors of the Varangian guard, under Harald Hardrada, 
afterward, in 1047, king of h'orway.) The arsenal suffered fre- 
quently and severely from fires, the worst being those of 1509 
and I 569; yet such was the wealth of Venice that its fleet crushed 
the Turks at Lepanto in 1571. 

Festivals.-Venice is still famous for its festivals: The chief 
events in its history always have been celebrated either by civic 
or religious functions. The 11th centenary of the "pious theft" 
of St. Mark's body from Alexandria was celebrated in the spring 
of 1928 with a procession around the Piazzetta and the Piazza of 
S. Marco, in which jo bishops of Venetia and mitred Canons of 
San Marco, as well as other dignitaries of the church, took part, 
robed in gorgeous vestments and recalling the pictures of Bellini 
and Carpaccio. 

The most characteristic feasts are the following: on Holy Thurs- 
day the Venetians used to celebrate the victory over Urico, the 
patriarch of Aquileia. He was forced to pay tribute of a bull and 
12 pigs which were meant to represent the primate and the canons 
of the chapter. Art and literature have immortalized the celebra- 
tion of Ascension day when the doge used to be rowed out to the 
lagoon by the Lido in his gala gondola, il Brzcintoro (or Bucentaz~r) ,  
to perform the symbolic rite of throwing a ring into the waters, 
and espousing the Adriatic with these words: T i  sposiamo, o 
mare nostro, i n  segno di vero e perpetuo d o ~ ~ r i n o  ("We wed thee, 
o our sea, in sign of true and perpetual dominion.") The ceremony 
originated from Ascension day of the year A.D. 1000, when Pietro 
Orseolo I1 set sail from 1-enice to conquer Istria and Dalmatia. 

Two eminently popular festivals of votive origin are still kept: 
the feast of the Madonna della Salute (Our Lady of Health) and 
that of the Redentore (Redeemer). to whose patronage the Vene- 
tians believed they owed their deliverance from the plague in 1576 
and 1630. and in whose honour they built the churches of the 
Salute and the Redentore. 

On the feast of the Salute (Nov. 21) the Venetians take votive 
offerings to the church, and end the day with private banquets 

for which it was formerly customary to procure Dalmatian mutton 
as the chief dish. The feast of the Redentore is celebrated on the 
third Sunday of July with a characteristic vigil kept by the people 
singing as they rom about in boats of every size and shape which 
are festooned with lights. At damn they row out to the Lido in 
great numbers for the sunrise. International film, sculpture and 
other festivals also take place in Venice. 

Libraries, Museums a n d  Galleries.-The library of San 
Marco contains about 55o.000 printed volumes and about 13.000 
manuscripts. The true foundation of the library may be dated to 
the donation of John Cardinal Bessarione. The principal treasures 
of the collection, including splendid Byzantine book covers, the 
priceless codices of Homer, the Grimani breviary, an early Dante, 
etc., are exhibited under cases in the Sala Bessarione in the Zecca or 
mint where the library has been installed. Another library was left 
to the public by the munificence of Count Querini-Stampalia. who 
bequeathed his collections and his house at  Sta. Maria Formosa 
to be held in trust for students. 

An up-to-date art library is kept in the Correr museum in St. 
Mark's square. The state archives are kept in the Franciscan 
monastery adjoining the Frari. I t  contains the so-called Golden 
Book of the patricians, and documents dating from the time of 
Charlemagne. 

The doge's palace, adjoining St. Mark's, has frescoed walls and 
ceilings, and easel-pictures by Titian, Tintoretto, Paolo Veronese, 
etc. The names of the various halls: Sala del Collegio, del Senato, 
del Consiglio dei Dieci, del Maggior Consiglio, etc., recall the 
days of the proud republic. The Museo Archeologico occupies 
that part of the doge's palace where the doge used to have his 
apartment. 

The Museo Civico Correr (the Correr museum), in the royal 
apartments, Piazza S. Marco, has valuable collections of pictures, 
armour, coins, maps, costumes of state, etc. The Museo Storico 
Navale, in the arsenal, has models of ancient ships and of the 
Bucintoro, or Bucentaur (9.71.). 

The Accademia delle Belle Arti, on the Grand canal, contains 
a unique collection of masterpieces of the Venetian school. The 
Galleria Internazionale d'arte Moderna, inaugurated in 1902, has 
an important collection of international works of art which have 
been purchased in greater part from the Biennial International 
Exhibition of Modern Art. This was instituted in 1895 in honour 
of the silver wedding of King Humbert and Queen Margherita, 
and is held in the public gardens. 

The Pinacoteca Comunale, in Palazzo Querini, once the resi- 
dence of the patriarch of Venice, has a notable collection of pic- 
tures and prints. 

Popula t ion  a n d  Administration.- In 1548 the population 
of Venice was 158,069; in 1607-29, 142,804; in 1706, 140,256; in 
1785, 139,095; in 1881, 132,826; in 1931, 172,654; in 1951, 174,- 
632; in 1957, 336,909 (commune). 

Under the republic, and until modern times, the water supply 
of Venice was furnished by the storage of rain water supplemented 
by water brought from the Brenta in boats. The famous Venetian 
pozzi, or wells for storing rain water from the roofs and streets, 
consisted of a closed basin with a watertight stratum of clay a t  
the bottom, upon which a slab of stone was laid; a brick shaft 
of radiating bricks laid in a permeable jointing material of clay 
and sand was then built. On the ground level perforated stones 
set at the four corners of the basin admitted the rain water, which 
was discharged from the roofs by lead pipes; this water filtered 
through the sand and percolated into the shaft of the well, 
whence it was drawn in copper buckets. The present drinking 
w7ater supply comes from San Ambrogio di Grion near Castelfranco 
Veneto about 2 0  mi. away. 

All the drains of the houses in Venice are of the kind known 
as bottino mouras, the openings of which have to be more than 
three feet below the level of the average high tide, all drainage 
being carried out to sea. With the rise and fall of the tide the dis- 
charge pipes are flushed at  the bottom. An investigation under- 
taken by the Bacterioscopical laboratory, with regard to the 
pollution of the Venetian canals by the city sewage, led to the dis- 
covery that the water of the lagoons possesses self-purifying power, 
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not bnly in the large canals but even in the smallest ramifications 
of the waterxyays. 

Venice has a patriarch who is usually a cardinal. The patri- 
archate dates from 1451% when on the death of Domenico Michiel. 
patriarch of Grado, its seat of that honour \Tas transferred to the 
cathedral church of Castello in Venice, and hlichiel's successor, 
Lorenzo Giustinian, assumed the title of patriarch of Venice. 
On the fall of the republic St. Mark's became the cathedral church 
of the patriarch. There are 30 parishes in the city of Venice and 
15 in the lagoon islands and on the littoral. 

There is a football and sports ground in Venice, but per- 
haps more typical sports are those that take place on the water, 
especially the historic regatta held annually on the first Sunday 
in September on the Grand canal. 

Por t ,  C o m m u n i c a t i o n s  a n d  Industries.-Vnder the republic 
commercial shipping used to enter l'enice by the port of S. Sicolb 
del Lido and lie along the quay called the Riva degli Schiavoni, 
in the basin of S. hlarco. and up the broad Giudecca canal. But 
the mouth of the Lido entrance gradually silted up and, when trade 
expanded. the Italian government resoli.ed to reopen it. Two 
moles were run out in a southwesterly direction; the westerly is 
about 2 mi.. the easterly about 3 mi. in length. The natural scour 
thus created gave a depth of 26 i t .  of water through the sandbank. 
The mean rise and fall of the tide is about 2 i t . ,  but under certain 
conditions of wind the variation amounts to j i t .  and over. Docks 
were constructed near the r a i l ~ ~ a y  station, but in 1917 plans were 
made for a new port for Venice on the mainland. a t  Marghera. 
south of the rail\\-ay line to Padua; in 1922 the canal of approach 
was opened by King Victor Emmanuel 111, and named after him, 
and in 1924 the construction of the main works was begun. The 
port is accessible a t  all times to vessels drawing 30 ft. I t  was the 
first in Italy n-here railway trucks could be loaded and unloaded 
on the quays. which are in direct communication with Mestre 
station. 

The maritime station. connected x i th  the mainland by a bridge. 
and the Marghera industrial port were both dredged to a depth of 
33 ft .  The maritime station. ~vhich includes Mole A at  Porto 
Wiarghera, has a total length of 18.168 It . ;  the whole commercial 
zone has an area of 2 7  ac.. and the industrial area of Porto 
Narghera has a total length of 4j.932 i t .  I t  has a yearly potential 
in loading and unloading of a t  least 1.000 tons of merchandise to  
every 3 i t .  of port frontage. The three industrial zones lying 
to the north. west and south of the commercial port were nearly 
all secured by business firms, and a number of factories \\.ere built. 
Each zone has exit to the sea by means of canals; for example. the 
northern zone communicates with the sea by the Canale Industriale 
Nord. 

Venice is linked by rail with main lines to hlilan and Bologna 
and through Tarvisio and Trieste to Austria and Yugoslavia 
respectively. The  Santa Lucia station. a modern low-pitched build- 
ing, beautiful in the grace and clarity of its design, is a t  the western 
end of the Grand canal. The city is generally served by Treviso 
airport. 21 mi. away. and occasionally by the small San Sicolb 
airport a t  the northern end of the Lido. 

A garden city, built on the Alestre-Padua road. provides links 
with the industrial area. 

The ancient glass-bead industry (conteuie)  has regained its 
position through the union of the different factories. 1-enetian 
beads are ordinarily sent in large quantities to .\Erica and to 
India. Sumatra and Borneo. Similarly. the glass industry has re- 
vived. New amalgams and methods of colouring have been dis- 
covered. and fresh forms have been diligently studied. Special 
progress has been made in the production of mirrors. electric lamps. 
candelabra and mosaics. There are \\-orked iron and copper in- 
dustries, and much carved furniture is produced. \*enetian filigree 
jewelry, and long, fine gold chains are also beautifully made. 

Xew industries are those of tapestry, brocades. imitation of 
ancient stuffs. cloth of silx~er and gold, and Yenetinn laces for 
the manufacture of which there is a government school, with 500 
girl pupils. ( S e e  LACE.) 

T h e  Lido.-Bathing establishments were set up on a long beach 
or strand that separates Venice from the open sea. These proved 

so popular that a whole town with bathing huts. hotels. gardens 
and tree-lined avenues grew up facing the Adriatic. Instead of 
gondolas or ferries there are trolley buses, motor cars and car= 
riages. The curved beach with its firm sands attracts visitors 
from all parts of the world. 

T h e  I s l ands  in t h e  Lagoon.-These include Murano. where a n  
ancient and celebrated tradition of artistic glassmaking still 
flourishes; Burano. an island of fisherfolk also known for lacework; 
S. Francesco del Deserto. legend tells of several miracles performed 
there by St. Francis of Assisi during his journey in I 2 0 0 ;  Torcello, 
farthest to the north, 6; mi. away. was the political centre of the  
lagoon before Venice rose to power on the other islands. But  
more than 1,000 years ago the city that had arisen around the 
cathedral and the Church of Sta. Fosca was partly dismantled to 
build the palaces of Venice; S. Lazzaro degli Armeni is an Xr- 
menian monastery in the immediate Venice basin, a centre of 
studies for Roman Catholic monks of the Armenian rite. Lord 
Byron often visited the monastery. (x.1 

HISTORY 

I t  is usually affirmed that the state of Venice owes its origin 
to the barbarian invasions of north Italy; that it was founded by 
refugees from the mainland cities who sought refuge from the  
Huns in the impregnable shalln~vs and mudbanks of the  lagoons. 
Venice. like Rome and other famous cities. was an asylum city. 
But it is nearly certain that long before Attila and his Huns 
swept down upon the Venetian plain in the middle of the  5th cen- 
tury. the little islands of the lagoon already had a population 
of poor but hardy fisherfolk living in quasi-independencc, because 
of their poverty and their inaccessible site. This population was 
augmented from time to time by refugees from the  mainland 
cities of Xquileia, Concordia. Opitergium. r\ltinum and  Patavium. 
But these did not mingle readily with the indigenous population; 
as each m v e  of barbarian invasion fell back. these refugees re- 
turned to their mainland homes, and it required the pressure, of 
many successive incursions to induce them finally to abandon the 
mainland for the lagoon, a decision which was not reached till the 
Lonlbard invasion of j68. On each occasion. no doubt. some of the 
refugees remained behind in the islands, and gradually built and 
peopled the 1 2  lagoon toxvnships. which formed the germ of the 
state of Venice and were subsequently concentrated at Rialto or in  
the city known as Venice. These 1 2  toxvnships %\-ere Grado, 
Bibione, Caorle. Jesolo. Heraclea. Torcello. l l u rano .  Rialto, hIa- 
lamocco. Poveglia. Chioggia and Sottomarina. The effect of the  
final Lombard invasion is shown by the resolve to  quit the  main- 
land and the rapid building of churches which is recorded by the  
Cronaca altinate. The people who finally abandoned the main- 
land and took their priests with them are the people who made 
the l'enetian republic. But they were not as yet homogeneous. 

Independence.- There is little doubt that the original lagoon 
population depended for  its administration, as far as i t  had any, 
upon the larger cities of the mainland. There is a tradition that 
Venice was founded hy "consuls from Padua"; and Padua claimed 
complete control of the course of the Brenta d0n.n to  its mouth 
a t  Malamocco. The destruction of the mainland cities, and the  
flight of their leading inhabitants to the lagoons. encouraged the 
lagoon population to assert a growing independence, and led 
them to advance the doctrine that they were "born independent." 
Their development as a maritime people. engaged in small trading 
and intimately acquainted with their home n.aters, led Belisarius 
to seek their help in his task oi  recovering Italy from the Goths. 
H e  was successful: and the lagoons became. theoretically a t  least, 
a part of the eastern empire. But the empire was ~ a s t  and weak, 
and its capital lay far an-ay: in practice, no doubt. the lagoon 
population enjoyed virtual independence. 

I t  x a s  from Byzantiu~n that the Venetian people received the 
first recognition of their exi:tence as a separate community. 
Their maritime importance compelled Sarses.  the imperial com- 
mander, to seek their aid in transporting his army from Grado; 
and  hen the Paduans appealed to the Eunuch to restore their 
rights over the Brenta. the Venetians replied by declaring that 
islands of the lagoon and the river mouths that fell into the 
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estuary were the property of those who had rendered them habit- 
able and serviceable. Narses declined to intervene. Padua was 
powerless to enforce its claims and Venice established a virtual 
independence of the mainland. Nor was it long before Venice 
made a similar assertion to the imperial representative, Longinus, 
who invited the Venetians to give him an escort to Constantinople 
(which they did) and also to acknowledge themselves subjects 
of the empire. By dint of promising large concessions and trading 
privileges, he induced the Venetians to make an act of submission 
-though not upon oath. The terms of this pact resulted in the 
first diploma conferred on Venice as a separate community (j84).  
But it was inevitable that, when the barbarians, Lombard or 
Frank, were once established on the mainland of Italy. Venice 
should be brought first into trading and then into political rela- 
tions with its near neighbours, who as masters of Italy also put 
for\\-ard a claim to sovereignty in the lagoons. I t  is between the 
two claims of east and \vest that Venice struggled for and achieved 
recognized independence. 

I n t e r n a l  Fus ion  a n d  Consolidation.--In 466, I4  years after 
the fall of Aquileia, the population of the 1 2  lagoon townships 
met at Grado for the election of one tribune from each island for 
the better government of the separate communities, and above 
all to put an end to rivalries which had already begun to play 
a disintegrating part. But when the lagoon population was largely 
augmented in 568 as the result of Alboin's invasion, these jealous- 
ies were accentuated, and in 584 it was found expedient to appoint 
1 2  other tribunes, known as the Tribz~rti Maiores, who formed a 
kind of central committee to deal with all matters affecting the 
general weal of the lagoon communities. But the Tribuni Jfaiores 
were equally powerless to allay the jealousies of the growing town- 
ships which formed the lagoon community. Rivalry in fishing and 
in trading. coupled with ancient antipathies inherited from the 
various mainland cities of origin, were no doubt the cause of these 
internecine feuds. A crisis was reached when Christopher, patri- 
arch of Grado. convened the people of the lagoon at  Heraclea, 
and urged them to suppress the 1 2  tribunes and to choose a single 
head of the state. To this they agreed, and in 697 Venice elected 
its first doge, Paulo Lucio Anafesto. 

The growing importance of the lagoon townships, due to their 
maritime skill: their expanding trade, created by their position 
between east and west: their monopoly of salt and salted fish, 
which gave them a strong position in the mainland markets. ren- 
dered it inevitable that a clash must come over the question of 
independence. when either east or west should claim that Venice 
belonged to them; and inside the lagoons of growing prosperity, 
coupled with the external threat to their liberties, concentrated the 
population into two well-defined parties-m-hat may be called the 
aristocratic party, because it leaned toward imperial Byzantium 
and also displayed a tendency to make the dogeship hereditary, 
and the democratic party, connected with the original population 
of the lagoons, aspiring to free institutions. and consequently lean- 
ing more toward the church and the Frankish kingdom which 
protected the church. The aristocratic party was captained by 
the township of Heraclea, which had given the first doge, Anafesto, 
to the newly formed community. The democratic party was cham- 
pioned first by Jesolo and then by Malamocco. 

The Franks.-The advent of the Franks determined the final 
solution. The emperor Leo, the Isaurian, came to open rupture 
with Pope Gregory I1 over the question of images. The pope 
appealed to Liutprand, the powerful king of the Lombards, to at- 
tack the imperial possessions in Ravenna. He did so, and expelled 
the exarch Paul, who took refuge in Venice and was restored to 
his post by the doge of the Heraclean or Byzantine party, Orso, 
who in return for this assistance received the imperial title of 
hypatos, and trading rights in Ravenna. The pope, however, soon 
had cause for alarm at the spread of the Lombard power which he 
had encouraged. Liutprand proceeded to occupy territory in the 
Ducato Romano. The pope, looking about for a saviour, cast his 
eyes on Charles Plfartel, whose victory at Tours had riveted the 
attention of the world. Charles's son, Pippin. was crowned king 
of Italy, entered the peninsula at the head of the Franks, defeated 
the Lombards, took Ravenna and presented it to the pope, while 

retaining a feudal superiority. Desiderius, the last Lombard king, 
endeavoured to recover Ravenna. Charlemagne. Pippin's son. de- 
scended upon Italy, broke up the Lombard kingdom (774), 
confirmed his father's donation to the pope. and in reprisals for 
l'enetian assistance to the exarch. ordered the pope to expel the 
Venetians from the Pentapolis. Venice was now brought face to 
face ~vith the Franks under their powerful sovereign. who soon 
showed that he intended to claim the lagoons as part of his new 
kingdom. In Venice the result of this menace was a decided reac- 
tion toward Byzantium. In opposition to the Frankish claim, 
Venice resolved to affirm its dependence on the eastern empire. But 
the democratic party. the Frankish party in Venice. was powerful. 
Feeling ran high. X crisis was rapidly approaching. The Byzan- 
tine doge Giovanni Galbaio attacked Grado, the see of the Fran- 
cophil Patriarch Giovanni, captured it, and flung the bishop from 
the tower of his palace. But the murdered patriarch was suc- 
ceeded by his no less Francophil nephew Fortunatus, a strong 
partisan, a restless and indomitable man, who along with Obelerio 
of Malamocco now assumed the lead of the democratic party. 
He and his follo\vers plotted the murder of the doge. were dis- 
covered. and sought safety at  the court of Charlemagne, where 
Fortunatus strongly urged the Franks to attack the lagoons. 

Meantime the internal politics of Venice had been steadily 
preparing the way for the approaching fusion at Rialto. The 
period from the election of the first doge to the appearance 
of the Franks was characterized by fierce struggles between 
Heraclea and Jesolo. At length the whole population agreed 
to fix their capital at Malamocco, a compromise between the 
two incompatible parties, marking an important step toward final 
fusion at Rialto. 

That central event of early Venetian history was reached 
when Pippin resolved to make good his title as king of Italy. 
He turned his attention to the lagoon of Venice, which had 
been steadily growing in commercial and maritime importance, 
and had, on the whole, shown a sympathy for Byzantium rather 
than for the Franks. Pippin determined to subdue the lagoons. 
He gathered a fleet at Ravenna, captured Chioggia. and pushed 
on up the Lido toward the capital of the lagoons at  Malamocco. 
But the Venetians. in face of the danger, once more moved their 
capital, this time to Rialto, that group of islands n o w  called 
Venice, lying in mid-lagoon between the lidi and the mainland. 
This step was fatal to Pippin's designs. The intricate waterways 
and the stubborn Venetian defense baffled all his attempts to 
reach Rialto; the summer heats came on;  the Lido was unhealthy. 
Pippin was forced to retire. A treaty between Charlemagne and 
Nicephorus (810) recognized the Venetians as subjects of the 
eastern empire, while preserving to them the trading rights on the 
mainland of Italy which they had acquired under Liutprand. 

The concentration at  Rialto marks the beginning of the history 
of Venice as a full-grown state. The external menace to their 
independence had welded together the place and the people; the 
same pressure had brought about the fusion of the conflicting 
parties in the lagoon townships into one homogeneous whole. 
There was for the future one Venice and one Venetian people 
dwelling at Rialto, the city of compromise between the dangers 
from the mainland, exemplified by Attila and Alboin, and the 
perils from the sea, illustrated by Pippin's attack. The position 
of Venice was now assured. 

The first doge elected in Rialto was Angelo Partecipazio, a 
Heraclean noble. and his reign was signalized by the building of 
the first Church of S. Marco, and by the removal of the saint's 
body from Alexandria, as though to affirm and to symbolize the 
creation of united Venice. 

The history of Venice during the next 2 0 0  years is marked 
externally by the growth of the city, the result of its increasing 
trade. In the mainland Venice gradually acquired trading rights, 
partly by imperial diploma, partly by the establishment and the 
supply of markets on the mainland rivers. the Sile and the Brenta. 
Internally this period is characterized hy the attempt of three 
powerful families, the Partecipazi. the Candiani and the Orseoli, 



to  create an hereditary dogeship, and the violent resistance offered 
by the people. There were seven of the Particiachi. five Candiani 
and three Orseoli reigning in almost unbroken succe~sion. until. 
with the ostracism of the xvhole Orseolo family in 1032. the 
dynastic tendency was crushed forever. 

The gro~ving wealth of Venice soon attracted the cupidity of 
its piratical neighbours on the coast of Dalmatia. The swift 
Liburnian vessels began to raid the Lido. compelling the L'enetians 
to arm their own vessels and thus to form the nucleus of their 
fan~ous fleet. the importance of which \Tas recognized by the 
Golden Bull of the emperor Basil. which conferred on Yenetian 
merchants privileges far more extensive than any they had hitherto 
enjoyed. on condition that the 1;enetian fleet was to be at the 
disposition of the emperor. But the Dalmatian raids continued 
to harass Yenetian trade. till. in 1000. the great doge Pietro 
Orseolo I1 attacked and captured Curzola and stormed the piratical 
stronghold of Lagosta. crushing the freebooters in their citadel. 
The doge assumed the title of duke of Dalmatia. and a great step 
was taken to~vard tlie supremacy of 1-enice in the Adriatic. which 
was essential to the free development of its commerce and also 
enahled it to reap the pecuniary advantages to be derived from 
the Crusades. I t  nolv commanded the route to the Holy Land 
and could supply the necessary transport. nnd from the crusades 
its groviing aristocracy reaped large profits. Orseolo's victory 
Tvas commemorated and its significance affirmed hy the magnihcent 
symbolical ceremony of the "wedding of the sea" (Sposnlizio drl  
M a r ) .  celcbrated henceforward every Ascension day. The re- 
sult of the first three crusades was that Venice acquired trading 
rights. a l'enetian quarter. church. inarket. bakery. etc.. in many 
of the Levant cities: e.g., in Sidon (1102 and in Tyre (1123). 
S h e  fa11 of Tyre marks a great advance in development of Vene- 
tian trade; the republic had non passed beyond the Adriatic. and 
had taken an important step to~vard complete command of the 
Levant. 

Rise of t h e  Aristocracy.-Shis expansion of the trade of 
Venice resulted in the rapid development of the wealthier classes, 
with a grolving tendency to draw together for the purpose of secur- 
ing to themselves the entire direction of Venetian politics in order 
to dominate Venetian commerce. To achieve their object. a double 
line of conduct was imposed upon them: they had to absorb the 
polvers of the doge. and also to deprive the people of the voice 
they possessed in the management of state affairs by their pres- 
ence in the co?zcione or genera1 assembly of the ~vhole community, 
mhich was still the fountain of al1 authority. The first step 
toward curtailing the polver of the doge \\-as taken in 1032. xvhen 
the family of the Orseoli was finally expelled from Yenice and 
the doge Domenico Flabianico was called to the throne. X la\\- 
v-as then passed forbidding for the future the election of a doge- 
consort. a device by which the Particiachi. the Candiani and the 
Orseoli had each of them nearly succecded in carrying out their 
dynastic ambitions. Further, two ducal councilors were appointed 
to assist the doge, and he Tvas compelled. not merely permitted, 
to seek the advice of the more prominent citizens at molnents of 
crisis. By this reform t\vo important offices in the l'enetian 
constitution-the privy council (co?tsiglievi dliccilij and the cenate 
ithe p ~ c g a d i  or invitedj-came into being. Both Tvere gradually 
developed on the lines desired by the aristocracy, until the year 
1171. 

The gron-th of Yenetian trade and wealth in the Levant roused 
the jealousy of Genoa and hostility of the imperia1 court at Con- 
stantinople. where the l'enetians are said to have numbered 
200,000 and to have held a large quarter of the city in terror by 
their bra~vls. The emperor Manuel I. urged on by the Genoese 
and other rivals of Venice. seized the pretext. The Yenetians were 
arrested and their goods confiscated. Popular feeling at Yenice 
ran co high that the state was rashly swept into Tvar ~vith the 
empire. The doge Vitale Michiel I1 led the expedition in person. 
I t  proved a disastrous failure, and on the return of the shattered 
remnants !I I .; I ) a great constitutional reform seemed necessary. 
The l'enetians resolved to create a deliberative assembly. ~ ~ h i c h  
should act with greater caution than the conciolze, which had 
just landed the state in a ruinous campaign. Forty members 

\Tere elected in each of the six divisions of the city, giving a 
body of 480 members. who served for one year and on retiring 
named tv-o deputies for each sestiere to nominate the council 
for the succeeding year. This was the germ of the great council, 
the lIaggior Consiglio, which was rendered strictly oligarchic in 
1796. As the duties of this council were to appoint al1 oficers of 
state. including the doge. it is clear that by its creation the 
aristocracy had consideriibly curtailed the powers of the people, 
nho  had hitherto elected the doge in genera1 assembly; and at  
the creation of Rlichiel's succescor. Sebastiano Ziani ( I  I 72).  the 
new doge Tvas presented to the people merely for confirmntion. 

The assernbly protested. but Tvas appeased hy the empty for- 
mula. "This is your doge if it please you." Moreover. still further 
to limit the power of the doge, the number of ducal councilors 
~vas  rnised from txvo to six. In 1198. on the election of Enrico 
Dnndolo. the aristocrncy carried their policy one step farther, 
and hy the pro?ni.ssionr; t i~ lca le ,  or coronation oath. ~vhich every 
doge \\.as required to swenr. they acquired a po\!-crful Jveapon 
for the suppression of al1 that remained of ancient ducal author- 
ity. The pro~~zis.sio~zc d~tca lc  was binding on the doge and his 
farnily. and could he. and frequently was. altered a t  each ne\v 
election. a comniission. I?~gli is i lovi  soprcl i1 doet, (l(,,fzi?zto, being 
appointed to scrutinize the iictions of the deceascd doge and to 
add to the new 02th whiitever provisions they thought necessary 
to reduce the dogeship to the position of a mere figurehead. 

T h e  4 t h  Crusade.-111 spite of the check to their trade re- 
teil-ed from the emperor l lanuel  in I 1 7 1 .  Yenetian commerce 
continued to Aourish. the Yenetian fleet to grow and the Yenetians 
to amass ~vealth. \.\'hen the fourth crusade \\,as proclaimed a t  
Soissons. it was to l'enice that the leaders applied for transport, 
and it agreed to furnish transport for 4.jûû horses. 9.000 knights, 
?o.ooo foot, and provisions for one year: the price was 8j.000 
silver marks of Cologne and half of al1 conquests. But Zara and 
Dalmatia had re\rolted from Yenice in 1166 and were as yet un- 
subdued. l-enetian supremacy in the Xdriatic had been tempo- 
rarily shaken. The 8 j.000 marks, the price of transport. were not 
forthcoming. and the 1-enetians decliried to sail til1 they were 
paid. The doge Dandolo now saw an opportunity to benefit 
Venice. He  offered to postpone the receipt of the money if the 
crusaders n-ould reduce Zara and Dalmatia for the republic. 
These terms Tvere accepted. Zara ~vas  recovered. and while still 
a t  Zara the leaders of the crusade. supported by Dandolo. resolved 
for their o\vn private purposes to attack Constantinople. instead 
of making for the Holy Land. Constantinople fell ( I 204). chiefly 
because of the ability of the I7enetians under Dandolo. The city 
was sacked. and a Latin empire. with Baldwin of Flanders as 
emperor, was established at Constantinople. (See BYZANTINE 

EMPIRE.) 
In  the partition of the spoils 17enice claimed and received. in 

its own phrase. "a half and a quarter of the Roman empire.!' 
To \'enice fell the Cyclades. the Sporades. the islands and the 
eastern shores of the Xdriatic. the shores of the Propontis and the 
Euxine. and the littoral of Thessaly. and it bought Crete from 
the marquis of Monferrat. The accession of territory was of the 
highest importance to l.eneticin commerce. 17enice now com- 
manded the Xdriatic. the Ionian islands. the archipelago, the Cea of 
Iilarmora and the Black sea. the trade route between Constanti- 
nople and western Europe. and it had already become established 
in the seaports of Syria. and thus held the trade route bet'iveen 
Asia Minor and Europe. I t  was raised at  once to the position 
of a European polver. I n  order to hold these possessions. it 
borrowed from the Franks the feudal system. and granted fiefs 
in the Greek islands to its more powerful families. on condition 
that they held the trade route open for Venice. The expansion 
of commerce which resulted from the fourth crusade soon made 
itself evident in the city by a rapid development in its architecture 
and by a decided strengthening of the commercial aristocracy, 
\vhich eventually led to :he great constitutional reform-the 
closing of the hlaggior Consiglio in I 296. whereby Venice became 
a rigid oligarchy. Externally this rapid success awoke the im- 
placable hatred of Genoa. and led to the long and exhausting 
Genoese wars which ended a t  Chioggia in 1380. 



VENICE 
T h e  V e n e t i a n  Constitution.- The closing of the great coun- 

cil was. no doubt, mainly due to the slo~vly formed resolution on 
the part of the great commercial families to secure a monopoly 
in the Levant trade which the fourth crusade had placed definitely 
in their hands. The theory of the government, a theory expressed 
throughout the whole commercial career of the republic, the 
theory which made Venice a rigidly protective state. was that 
the Levant trade belonged solely to Venice and its citizens. No 
one but a Venetian citizen \\-as permitted to share in the profits 
of that trade. But the population of Venice was growing rapidly. 
and citizenship was as yet undefined. To secure for themselves 
the command of trade the leading commercial families resolved 
to erect themselves into a close guild. which should have in its 
hands the sole direction of the business concern, the exploitation 
of the east. This policy took definite shape in 1297. when the 
doge Pietro Gradenigo proposed and carried the following meas- 
ure:  the supreme court, the Quarantia, was called upon to ballot, 
one by one, the names of all who for the last four years had held 
a seat in the great council created in 1171. Those who received 
1 2  favourable votes became members of the great council. A 
commission of three was appointed to submit further names for 
ballot. The three commissioners a t  once laid down a rule that only 
those who could prove'that a paternal ancestor had sat in the 
great council should be eligible for election. 

This measure divided the community into three great cate- 
gories: ( I )  those who had never sat in the council themselves 
and whose ancestors had never sat;  there were of course the vast 
majority of the population, and they were excluded forever from 
the great council; (2)  those whose paternal ancestors had sat in 
the council;  these were eligible and were gradually admitted to 
a seat, their sons becoming eligible on majority; (3)  those who 
were of the council at the passing of this act or had sat during 
the four preceding years; their sons likewise became eligible on 
attaining majority. As all offices were filled by the great council: 
exclusion meant political disfranchisement. A close caste was 
created which very seldom and very reluctantly admitted new 
members to its body. The Heralds' college, the avvogadori di 
comun ,  in order to ensure purity of blood: were ordered to open 
a register of all marriages and births among members of the 
newly created caste, and these registers formed the basis of the 
famous Libro d'oro. 

The closing of the great council and the creation of the patrician 
caste brought about a revolution among those who suffered dis- 
franchisement. In  the year 1300 the people, led by Prlarin 
Bocconio, attempted to force their way into the great council 
and to reclaim their rights. The doors were opened. the ring- 
leaders were admitted and immediately seized and hanged. Ten 
years later a more serious revolution, the only revolution that 
seriously shook the state, broke out ahd was also crushed. This 
conspiracy was championed by Bajamonte Tiepolo, and seems to 
have been an expression of patrician protest against the serrata, 
just as Bocconio's revolt had represented popular indignation. 
Tiepolo, followed by members of the Querini family and many 
nobles with their follo\vers, attempted to seize the Piazza on 
June I j, 1310. They were met by the doge Pietro Gradenigo 
and crushed. Querini was killed, and Tiepolo fled. 

The chief importance of the Tiepoline conspiracy lies in the 
fact that it resulted in the establishment of the Council of Ten. 
Erected first as a temporary committee of public safety to hunt 
down the remnant of the conspirators and to keep a vigilant 
watch on Tiepolo's movements! it was finally made permanent in 
133 5. The secrecy of its deliberations and the rapidity with which 
it could act made it a useful adjunct to the constitution, and it 
gradually absorbed many important functions of the state. 

With. the creation of the Council of Ten the main lines of 
the Venetian constitution were completed. As the base of the 
pyramid there was the great council, the elective body composed 
of all who enjoyed the suffrage; i.e., of the patrician caste. 
Above the great council came the senate, the deliberative and 
legislative body par excellence. To the senate belonged all ques- 
tions relating to foreign affairs. finance. commerce, peace and 
war. Parallel with the senate, but extraneous to the main lines 

of the constitution, came the Council of Ten. As a committee 
of public safety it dealt ni th  all cases of conspiracy; for example, 
it tried the doge l lar ino Falier and the General Carmagnola; on 
the same ground all cases affecting public morals came within its 
extensive criminal jurisdiction. In  the region of foreign affairs 
it \\as in communication with envoys abroad, and its orders xould 
override those of the senate. I t  also had its own departments of 
finance and nar .  Above the senate and the Ten came the Collegio 
or cabinet, the administrative branch of the constitution. All 
affairs of state passed through its hands. I t  was the initiatory 
body; and it lay with the Collegzo to send matters for deliberation 
either before the senate or before the Ten. At the apex of the 
pyramid came the doge and his council. 

T h e  Genoese Wars.-To turn now to the external events which 
followed on the fourth crusade. These events are chiefly concerned 
with the long struggle k i th  Genoa over the possession of the 
Levant and Black sea trade. By the establishment of the Latin 
empire Venice had gained a preponderance. But it was impossible 
that the rival Venetian and Genoese merchants. dxvelling at close 
quarters in the Levant cities, should not come to blows. They 
fell out at Acre in 1253. The first Genoese wa,r began and ended 
in I 2 58 by the complete defeat of Genoa. But in I 261 the Greeks, 
supported by the Genoese, took advantage of the absence of the 
Venetian fleet from Constantinople to seize the city and to restore 
the Greek empire in the person of Michael VI I I  Palaeologus. The 
balance turned against Venice again. The Genoese were established 
in the spacious quarter of Galata and threatened to absorb the 
trade of the Levant. To recover its position Venice went to war 
again, and in 1264 destroyed the Genoese fleet off Trepani, in 
Sicilian xvaters. This victory was decisive at Constantinople. xhere 
the emperor abandoned the defeated Genoese and restored Venice 
to its former position. The appearance of the Ottoman Turk and 
the final collapse of the Latin empire in Syria brought about the 
next campaign between the rival maritime powers. Tripoli (1289) 
and .Acre (1291) fell to the Iblohammedan. and the Venetian title 
to its trading privileges. 

To the scandal of Christendom, Venice at  once entered into 
treaty with the new masters of Syria and obtained a confirmation 
of ancient trading rights. Genoa replied by attempting to close 
the Dardanelles. Venice made this action a casus belli. The 
Genoese won a victory in the gulf of Alexandretta (1294) ; but on 
the other hand the Venetians under Ruggiero blorosini forced the 
Dardanelles and sacked the Genoese quarter of Galata. The de- 
cisive engagement, however. of this campaign was fought a t  Cur- 
zola (1299) in the Adriatic. when Venice suffered a crushing de- 
feat. A peace. honourable to both parties, was brought about by 
hlatteo \'isconti, lord of Milan. in that same year. But the quarrel 
between the republics, both fighting for trade supremacy-that is 
to say, for their lives-could not come to an end till one or other 
was thoroughly crushed. The fur trade of the Black sea furnished 
the pretext'for the next war (13 53-54]. which ended in the crush- 
ing defeat of Venice at  Sapienza, and the loss of its entire fleet. 
But though Venice itself seemed to lie open to the Genoese, they 
took no advantage of their victory; they mere probably too ex- 
hausted. The lord of Milan again arranged a peace (13 55). 

Then followed the last phase of the struggle for maritime su- 
premacy. Lnder pressure from Venice the emperor John V 
Palaeologus granted possession of the island of Tenedos to the 
republic. The island commanded the entrance to the Dardanelles. 
Genoa determined to oppose the concession, and war broke out. 
The Genoese Adm. Luciano Doria sailed into the Adriatic, at- 
tacked and defeated Vettor Pisani at Pola in Istria, and again 
Venice and the lagoons lay at  the mercy of the enemy. Doria re- 
solved to blockade and starve Venice to surrender. The situation 
was extremely critical for Venice. but it rose to the occasion. 
Vettor Pisani was placed in command. and by a stroke of naval 
genius he grasped the weakness of Doria's position. Sailing to 
Chioggia he blocked the channel leading from the lagoons to the 
sea. and Doria was caught in a trap. Finally, in June 1380 the 
flower of the Genoese fleet surrendered at  discretion. Genoa never 
recovered from the blow. and \'enice remained undisputed mistress 
of the Mediterranean and the Levant trade. 



VENICE 
E x p a n s i o n  to the Mainland.- But as the city became the 

recognized mart for exchange of goods bet~veen east and west, the 
freedom of the western outlet assumed the aspect of a paramount 
question. I t  was useless for Venice to accumulate eastern mer- 
chandise if it could not freely pass the goods on to the west. If  
the various states on the immediate mainland could levy taxes on 
Venetian goods in transit, the Venetian merchant ~vould inevitably 
suffer in profits. The geographical position of Venice and the 
commercial policy alike compelled it to attempt to secure the 
command of the roads of the mainland. a t  least up to the moun- 
tains. and of the rivers, of the north~vestern outlet, just as the 
command of the southeastern inlet had been obtained. Venice 
was compelled to turn its attention. though reluctantly. to the 
mainland of Italy. Another consideration drove it in the same 
direction. During the long wars with Genoa the Venetians real- 
ized that,  as they owned no meat- or corn-producing territory, a 
crushing defeat a t  sea and a blockade on the mainland exposed 
them to the grave danger of being starved into surrender. Both 
these pressing necessities, for a free outlet for merchandise and 
for a food-supplying area, drove Venice onto the mainland. and 
compelled i t  to initiate a policy ~vhich eventually led to the 
disastrous wars of Cambrai. This period is the epoch of the 
despots. the signori, and in pursuit of expansion on the mainland 
Venice was brought into collision first with the Scaligeri of Verona, 
then with the Carraresi of Padua. and finally with the Visconti 
of Milan. Hitherto Venice had enjoyed the advantages of isola- 
t ion; the lagoons were virtually impregnable; there was no land 
frontier to defend. But xvhen i t  touched the mainland it at once 
became possessed of a frontier which could be attacked, and was 
compelled either to expand or to lose the territory acquired. 

Venice had already established a tentative hold on the imme- 
diate mainland as early as 1339. I t  was forced into war by  
Mastino della Scala. lord of Padua. L7icenza, Treviso. Feltre and 
Belluno, as well as of L7erona. who imposed a duty on the trans- 
port of Venetian goods. A league against the Scala domination was 
formed, and the result was the fall of the family. Venice took 
possession of Padua. but in the terms of the league a t  once con- 
ferred the lordship on the Carraresi, retaining Treviso and Bassano 
for itself. But it is not until the opening of the next century that 
Venice definitely acquired land possessions and found itself com- 
mitted to all the difficulties and intricacies of Italian mainland 
politics. On the death of Gian Galeazzo Visconti in 1402. his 
large possessions broke up. His neighbours and his generals seized 
what was nearest to hand. Francesco I 1  Carrara, lord of Padua, 
attempted to seize lTicenza and Verona. But Venice had been 
made to suffer a t  the hands of Carrara, who had levied heavy dues 
on transit, and moreover during the Chioggian War had helped 
the Genoese and cut off the food supply from the mainland. Venice 
was therefore forced in self-defense to  crush the family of Carrara 
and to make itself permanently possessor of the immediate main- 
land. Accordingly when Gian Galeazzo's ~vidolv applied to the 
republic for help against Carrara i t  was readily granted, and af ter  
some years of fighting, the possessions of the Carraresi, Padua, 
Treviso. Bassano. commanding the Valsugana route, as  ell as 
Vicenza and Verona. passed definitely under Venetian rule. This 
expansion of mainland territory was followed in 1420 by the 
acquisition of Friuli after a successful war with the emperor Sigis- 
mund, thus bringing the possessions of the republic up to the 
Carnic and Julian Alps, their natural frontier. 

I s o l a t i o n  of Venice.-Venice was soon made to feel the conse- 

and the Polesine. This. with the exception of a brief tenure of 
Cremona (1499-1 51 2).  formed a permanent terri tory domn t o  
the fall of the republic. The frontiers now ran f rom the seacoast 
near Llonfalcone. follom-ing the line of the Carnic and Julian and  
Raetian Alps to the Adda, down the course of that  river till i t  
joins the Po, and thence along the line of the P o  back to  the sea. 
But long and exhausting wars were entailed upon Venice for t he  
maintenance of its hold. The rapid formation of this land empire, 
and the obvious intention t a  expand. called the attention not only 
of Italy hut of Europe to this power which seemed destined to  
become supreme in north Italy. and eventually led to  the league 
of Cambrai for the dismemberment of Venice. 

In  1453 Constantinople fell to the Ottoman Turks ,  and although 
Venice entered a t  once into treaty with the new power and de- 
sired to trade with it. not to fight with i t ,  yet it was impossible 
that Venetian possessions in the Levant and the archipelago should 
not eventually bring Venice into collision with the  expanding en- 
ergy of hlohammedan. Europe persistently refused t o  assist the  
republic to preserve a trade in which was established a rigid 
monopoly. and Venice was left to fight the T u r k  single-handed. 
The first Turkish war lasted from 1464 to  1479. and ended in the  
loss of Negropont and several places in the hforea,  and the  pay- 
ment by Venice of an  annual tribute for trading rights. T h e  
republic was consoled, however, by the acquisition of Cyprus, 
which came into its possession (1488) on the extinction of the  
dynasty of Lusignan with the death of James I1 and his son 
James 111, Caterina Cornaro, James 11's widow. ceding the king- 
dom of Cyprus to  Venice, since she could not hope to  maintain 
Cyprus unaided against the Turks. The  acquisition of Cyprus 
marks the extreme limit of Venetian expansion in the Levant ;  
from this date onward there is little to record save the  gradual loss 
of her maritime possessions. 

Exhausting as the Turkish na r s  were to the Venetian treasury, 
trade was still so flourishing that Venice might have survived the  
strain had not the discovery of the Cape route to  the Indies cut  
the taproot of Venetian commercial prosperity by  diverting the  
stream of traffic from the Mediterranean to the Atlantic. IVhen 
Diaz rounded the Cape in 1486 a fatal blow was struck a t  Venetian 
commercial supremacy. The discovery of the Cape route saved 
the breaking of bulk between India and Europe, and saved the  
dues exacted by the masters of Syria and Egypt.  Trade passed 
into the hands of the Portuguese, the Dutch and  the  English. 
Venice lost its monopoly of oriental traffic. 

L e a g u e  of Cambrai.-To complete Venice's misiortunes, the 
European powers, the church and the small states of Ital5-. partly from 
jealous greed of its possessions, partly on the plea of its treason to 
Christendom in making terms with Islam, partly from fear of expan- 
sion in north Italy, coalesced at Cambrai in 1508 for the partition of 
Venetian possessions. The urar proved disastrous for 17enice. The 
victory of Agnadello (1510) gave the allies the complete command of 
Venetian territory down to the shores of the lagoon. But the mutual 
jealousy oi the allies saved Venice. The pope, having recovered the 
Romagna and secured the objects for which he had joined the league, 
was unwilling to see all north Italy in the hands of foreigners, and 
quitted the union. The emperor Maximilian failed to make good his 
hold on Padua, and was jealous of the French. The league broke up, 
and the mainland cities of the Veneto returned of their own accord 
to their allegiance to St. Mark. But the republic never recovered 
from the blow, coming as it did on the top oi the Turkish wars and 
the loss oi trade by the discovery oi the Cape route. l-enice ceased 
to be a great power, and was henceforth entirely concerned in the 

quences of having become a mainland power, the difficulties en- effort to preserve its remaining D O S S ~ S S ~ O ~ S  and its very independence. 
The settlement of the peninsula bv Charles V's coronation at  Bologna 

tailed by holding ~ O S S ~ S S ~ O ~ S  which others coveted, and the in 1530 secured the to Spain, and the combination of 
weakness of a land frontier. T O  the west the new duke of Milan, Spain and the church dominated the politics of Italy. Dread of the 
Filippo Maria Visconti. w-as steadily piecing together the frag- Turks and dread of Spain were the two terrors which haunted Venice 
rnents of his father's shattered duchy. H e  was determined to t i l ~ ~ ~ ~ ~ ~ ~ b ~ ~ ~ ~ p B U t  the decline was a sloLv I,enice still 
recover and Vicenza from Venice. and intended, as his possessed considerable wealth and extensive possessions. Between r3qg 
father had done, to make himself master of all north Italy. The  and 1516 the re~ublic went to \Tar four times with the Turks. emereine 
conflict between Venice and Milan led to three wars in 1426. 1427 from kach campaign with some further loss of maritime territory. The 
and 1429. Venice was successful on the \yhole. I t  established a fourth Turkish u7ar (1570-73) was signalized by the glorious victory of 

hold permanently on verona and \.:icenza, also acquired both Lepanto ( I  j71), chiefly through the prouress of thevenetians under their 
doge Sebastian Venier. But its allies iailed in support. They reaped 

Brescia and Bergamo and later occupied The war of no fruits from the victory, and Cyprus was taken from Venice after 
Ferrara and the peace of Bagnolo (1484) gave Venice Rovigo the heroic defense of Famagusta by Bragadino, who was flayed alive, 
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and his skin, stuffed with straw, borne in triumph to Constantinople. 
The  fifth Turkish xvar (1645-68) entailed the loss of Crete; and though 
Morosini reconquered the Morea for a brief space in 168j, that  province 
was finall)- lost to \-enice in I 716. 

So iar  as European politics are concerned, the latter years of the 
republic are made memorable by one important event: the resistance 
which Venice, under the guidance oi  Fra Paolo Sarpi, offered to the 
grolving claims of the Curia Komana, advanced by Pope Paul \-. Venice 
was placed under interdict (1606), but  asserted the rights of temporal 
sovereigns with a courage which was successful and won the esteem 
and  approval of most European sovereigrls. But the chief glory of the 
republic's declining years was undoubtedly its splendid art. Giorgione, 
Titian, Sansovino, Tintoretto, Paolo Veronese and Palladio all lived 
and  worked after the disastrous wars of the league of Cambrai. During 
these years \-enice became the great pleasure city of Europe. 

United Italy.- The end of the republic came when the French 
Revolution burst over Europe. Napoleon was determined to de- 
stroy the oligarchical government, and seized the pretext that  \-enice !Gas 
hostile to him and a menace to his line of retreat while engaged in his 
Austrian campaign of 1797. The peace of Leoben left \-enice without 
a n  ally. The government resolved to offer no resistance to the con- 
queror. and the dorre Lodovico Manin abdicated on hlay 12, 1797. On 
Oct. 17. Xapoleon handed \.enice over to Austria by the peace of Campo 
Formio, and between 1798 and 1814 Venice was passed from France 
to Austria and Austria t o  France till the coalition of that  latter >-ear as- 
signed it definitely to Austria. In  1848 a revolution broke out and a 
provisional republican government under Daniele Manin ( q . v . )  main- 
tained itself for a hriei space. I n  1866 the deieat of Austria bh- the Prus- 
sians led to the incorporation of Venice in Cnited Italy. (H. F. BR.) 
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VENIZELOS, ELEUTHERIOS (1864-1936), Greek 
statesman, was born in Crete Aug. 23, 1864 of a family which 
had emigrated from Greece in 1770  H a v ~ n g  been educated in the 
schools of Syra and Athens and having taken a degree in the 
University of Athens at  the age of 23, he practised law in Crete, 
but soon became a politician, and in the insurrection of 1889 was 
compelled to flee from the island After his return and the re- 
establishment of tranquillity, \ enizelos was elected a member of 
the Cretan Assembly, and in 1897 came into prominence as one 
of the leaders of the Cretan uprising; it was he who received the 
British, French and Italian admirals when they came to negotiate 
a settlement between the insurgents and the Turks early in Feb. 
of that year. 

I n  Dec 1898 Prince George of Greece landed in Crete as the 
High Commiqsioner of the Great Powers, and a few months 
later Ven~zelcs became head of the Island Executke. But he 
soon found hixself a t  variance with the Prince's autocracy, and 
in 1904 a complete rupture occurred. Subsequently the Veni- 
zelists were defeated at  the polls. but the Cretan leader organized 
a revolt, which greatly increased the unpopularity of the High 
Commissioner who was accused of misruling the people. I n  Sept. 
1906 the Prince left the Island, his place being taken by Alex. 
Zaimis, who was appointed not b y  the Powers, but by the King 
of Greece From that time until 1909 Venizelos was sometimes 
Chief of the Cretan Government and sometimes Leader of the 
Oppoqition But ~ h i l s t  the Cretans often came into sharp conflict 
with the Protecting Powers. Yenizelos' wisdom and moderation 
mere responsible for the generally friendly relations which existed, 
and his f'ir-sightedness. particularly after the departure of hI. 
Zaimis in Oct 1 9 ~ 8 ,  and during the crisis of 1909, facilitated the 
unlon of Crete 1 ~ 1 t h  Greece, which ultimately took place as a 
result of the first Balkan JVar. 

I n  1909 the m~litary league headed a bloodless revolution against 

political corruption and court favouritism in Greece and invited 
Venizelos to come to Athens. H e  persuaded King George and the 
League that the best way out of a dangerous situation would be the 
revision of the Constitution by a Kational Assembly. Elections 
were held in Aug. 1910, and Venizelos, who had remained techni- 
cally a Greek citizen during his Cretan political life, took his seat 
at Athens for the first time. The Chamber having been opened in 
September, a month later Venizelos became Prlme Minister. 

He  was in a position to enforce practically any situation, in- 
cluding a republic, which he wished; bct  decided to work loyally 
with the King and his successors. The  Constitution was success- 
fully revised in 1911, reforms in the public services were intro- 
duced, and the reorganization of the army and of the navy mere 
respectively placed in the hands of French and British Missions. 
I n  the spring of 1912 Venizelos was returned to power as the 
leader of an overwhelming majority in an ordinary Chamber 
which then replaced the Revisionary Assembly. By that time, 
too, the Prime Minister was busily occupied with the formation 
of the Balkan League, and on May 29, 1912, the Greco-Bulgarian 
Treaty was signed. 

Whilst the Balkan Wars and Venizelos' diplomacy led to  an un- 
expected Hellenic expansion, the assassination of King George at  
Salonika on March 18, 1913, removed a man who had always been 
in favour of moderation, and placed upon the throne his son 
Constantine, who h ld  not forgiven, and who never really forgave, 
Venizelos for his attitude towards Prince George in Crete. IVhen 
the IVorld IVar broke out, therefore, the position of Greece was 
greatly complicated by the facts that she was bound to Scrbia 
by a Treaty signed in the summer of 1913; that from the first 
Venizelos was an ardent supporter of the Allied cause; and that 
the King Mas in sqmpathy with the Central Powers. Before the 
entry of Turkey into the War, Venlzelos openly favoured Hellenic 
assistance for the Entente in case of that entry, and early in 191 j 
the Prime Minister advocated concessions to Bulgaria, Greek sup- 
port for Serbia. and Greek co-operation at  the Dardanelles in ex- 
change for the promise of important future compensations in 
Western Asia Minor But though he appears originally to have ap- 
proved of the idea, the Klng vetoed Venizelos' decision to accept 
this offer, and he was forced to resign, though he possessed a strong 
majority in the Chamber. In  the elect~on v.hich followed in 
June the Venizelist party secured the return of 190 deputies out 
of a total of 316, of \%hich the Chamber was then composed. 

In  spite of this. and with the excuse of the King's illness, Veni- 
zelos was not recalled to power until after the meeting of the 
Chamber in Aug. and by that time the situation had become 
seriously modified. The mobilization of Bulgaria on Sept. 29, 
191 j brought into operation in equity if not in law, the Greco- 
Serbian Treaty of 1913 and bound Greece to help Serbia. A few 
days later, Venizelos extorted from the King reluctant consent to 
a Greek mobilization and t o  a Greek request that the Allies should 
furnish an army of I jo,ooo men to take the place of the contin- 
gent Serbia should have supplied under the Treaty. 

Immediately after the original Allied landing a t  Salonika on 
Oct. 1 Venizelos secured a vote of confidence during an historic 
and stormy meeting of the Chamber, when he declared that if in 
aiding Serbia Greece was brought into contact with Germany 
she would act as her honour demanded. I n  spite of a formal pro- 
test against the Allied passage through Hellenic territory, this 
speech led to the second dismissal of Venizelos and to the open and 
final rupture b e t ~ e e n  that statesman and the King, who, it would 
seem, always intended to withdraw his consent to  an Hellenic 
entry into the \Tar. Zaimis, the new Prime Minister, maintained 
his position for a month as a result of the patriotism of Venizelos 
his friend from Cretan times. but, with the accession of Skouloudis 
to power, on R'ov. 6 the Chamber was dissolved and a new elec- 
tion ordered for Dec. 19. \'enizelos' party abstained from the 
polls in protest, ill Gounaris securing an overuhelming majority 
for his pollcy of neutrality. 

Venizelos spent that \$inter and spring (191 j-16) in endeavour- 
ing to compel the King to change his point of view. But the sur- 
render of Eastern hiacedonia to the Bulgarians in the summer 
of 1916 and the delay in the success of the Allied Campaign at 
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Salonika had strengthened the position of Constantine, and on 
Sept. 25, 1916, Venizelos, together with his principal supporters, 
sailed for Crete, whence he sent out proclamations calling upon 
all true patriots to  flock to the standard of the Entente. Pro- 
ceeding thence to Salonika, early in Oct. he founded a provisional 
government, which was recognized about two months later by 
Great Britain and France, though not by Italy, 

After the dethronement and enforced departure of King Con- 
stantine, Venizelos returned to Athens on June 26, 1917, and took 
over the government of the whole country. The June 15 chamber 
was convoked, general mobilization was ordered, and Greece for- 
mally opened up hostilities upon the Allied side. But the removal 
of the king, the successes of the central powers, particularly in 
the Balkans, and an increased Greek desire for neutrality, backed 
up by Gerrnan propaganda, were responsible for a great diminution 
of the prime minister's popularity. 

Between the armistice of Nov. 1918 and his fall two years later, 
Venizelos and his colleagues, who represented Greece at  the peace 
conference, were almost continuously absent in Paris and London 
and, during this period, they seemed to be reaping for Greece har- 
vests beyond her dreams. About the end of April 1919, the Greeks 
were permitted, or encouraged, to land at  Smyrna; a year later 
the conference of San Remo promised large areas to Greece, and 
the treaty of Shvres (Aug. 10, 1920) coupled mith the earlier 
treaty of Neuilly (Nov. 27, 1919) gave Greece extraordinary 
advantages. However, a t  a moment when Venizelos' triumph 
appeared to be complete, an attempt was made upon his life a t  
a Parip station (Aug. rgzo), and three months later (Nov. 14) 
he received a crushing defeat a t  the hands of the Greek electorate. 

Many factors were present in this : the unpopularity of the war 
in Asia Minor and the continued mobilization, the maintenance of 
martial law, the bad administration of Venizelos' subord~nates 
and injustices practised by the Corps de la Sfireti.. Further, 
there was Venizelos' own continued absence; recollection of the 
foreign support on which he had called so largely, and Con- 
stantine's own increasing popularity. After the unexpected death 
of the young king Alexander, immediately before the election, the 
dynastic question, open mention of which had previously been 
prohibited, was brought into the forefront of the political struggle 
and, in what then became the direct issue between Constantine 
and Venizelos, the king won an overwhelming victory. 

From the arrival of the king in Athens on Dec. 20, 1920, until 
his final abdication and second departure on Sept. 30, 1922, Veni- 
zelos took no official part in Greek affairs. After the revolution 
(Sept. 1922), however, he represented Greece for a time in 
western Europe, znter alie a t  the conference of Lausanne which 
culminated in the peace signed with Turkey on July 2 4 ,  1923. I n  
the following December, when the publication of that document 
and various other events had aggravated the existing internal 
dissension and when the election (Dec. 16) had again given his 
party a majority, Venizelos was persuaded to return to Athens, 
where he arrived on Jan. 4, 1924. King George was already then 
on leave of absence and Venizelos was prime minister from 
Jan. 11 till Feb. 4, when he resigned. I n  1928, he began to 
prepare a return to  politics. M. Kaptrandair resigned from the 
leadership of his section of the Liberals, and Venizelos took his 
place, declaring this to be the best guarantee against a dictator- 
ship. H e  brought about the fall of the government, formed a 
new government with himself as premier on July 4, and secured 
a large majority in the election held on Aug. 19. Thereafter he 
negotiated a treaty of friendship and arbitration with Mussolini, 
and treaties of commerce and friendship with Yugoslavia. 

Venizelos resigned in May 1932, but was again premier from 
June to Nov. 1932, and from Jan. to March 1933. In  March 
1935 he put himself a t  the head of the republican revolt in Crete, 
and was sentenced to exile. He died March 18, 1936. 
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VENLO, a frontier town in the province of Limburg, Nether- 
lands, on the right bank of the Maas, and a junction station 43 mi. 
N.N.E. of Maastricht by rail. Pop. (1957 est.) 513719. Venlo, 
with narrow streets irregularly built, is not of the ordinary Dutch 
type in architectural style. The town hall (1595) contains some 
interesting paintings by Hubert Goltzius (1526-1583 j. The 
church dates from 1304. The leading industries are distilling, 
brewing, tanning, spinning, needlemaking and tobacco manufac- 
ture. There is also a considerable trade by river with Rotterdam. 
Venlo is joined by a bridge with'the opposite village of Blerik. 

VENNOR, HENRY GEORGE (1840-1 884), Canadian 
geologist, ornithologist and meteorologist, who revised the classi- 
fication of the Laurentian system of rocks, was born a t  Montreal, 
Que., on Dec. 30. 1840. After graduating from McGill university, 
Montreal. in 1860, he was placed, in 1866, on the staff of the 
Canadian Geological survey, with which he continued until 1880. 
His studies of the great Laurentian system brought him a wide 
reputation and election to the Royal Geographical society. H e  
traced the Likvre. Rouge and Gatineau rivers to their sources and 
called attention to the phosphate deposits between the Gatineau 
and the Likvre. Over a period of many years he studied the char- 
acters and courses of storms, deducing a number of general prin- 
ciples. From 1877 to his death in ?r/lontreal on June 8! 1884, he 
published Vennor's Almanac. He also wrote Our Birds of Prey 
(1876). 

VENOM. Venoms are toxic secretions of animal origin pro- 
duced by specialized glands often associated with spines, teeth or 
other piercing devices; some are skin or cuticular secretions. 
Venom apparatus may be primarily for killing or paralyzing prey 
or may be a purely defensive adaptation. Venoms of snakes, 
centipedes and some marine invertebrates are also digestive fluids. 

Few venoms are toxic by mouth or injurious when deposited on 
unbroken skin or mucous membranes. Most are effective only 
when introduced into the skin or deeper tissues. Among the local 
effects are wheals, blisters. violent inflammation often followed by 
necrosis, muscle spasm and disturbances in sensation. Systemic 
effects include local or widespread hemorrhages, destruction of 
blood cells and disturbances that render the blood less coagula- 
ble or cause abnormally rapid clotting. Irritative effects on the 
nervous system may include excitement, convulsions, vomiting, 
diarrhea or tetany; depressive symptoms seen include clouding of 
senses, paralysis and weakening or arrest of respiration and heart- 
beat. 

Most major animal phyla contain venomous species, but rela- 
tively few are significantly dangerous to human life. Among these 
are some snakes of the families Elapidae (cobras, coral snakes, 
etc.) and Viperidae (true vipers, rattlesnakes and other pit vipers), 
some scorpions (chiefly Bz~tlzus, Centruroides, Tityus), a few 
spiders (e.g., Latrodectus, Atrax, Loxosceles), some social Hyme- 
noptera (bees, wasps and antsj,  a few jellyfish (e.g., Clzirop- 
sal~nzis). Dangerous but causing few accidents because of habitat 
or habits are sea snakes (Hydrophidae), scorpion fish (Synanceja) 
and some cone shells. Common venomous animals that rarely or 
never cause human fatalities include sea anemones, fire corals, 
most jellyfish, some sea urchins, centipedes, most spiders and 
scorpions, certain ticks and mites, many insects (nonsocial Hyme- 
noptera, assassin bugs, some caterpillars, blister beetles, black 
flies), fishes with poisonous spines (sting rays, weever fish, cer- 
tain catfish) and many mildly poisonous snakes. Of biological 
interest but little medical significance are the amphibians with 
toxic skin secretions, venomous lizards (Heloderma) and venom- 
ous mammals (the platypus and a shrew, Blarina.) 

Venom poisoning is primarily a problem of rural tropical re- 
gions. Statistical data are frequently unreliable; however, the 
total morbidity may be roughly estimated as 1,000.000 cases an- 
nually. World mortality from snake bite is estimated at  30;000 
annually; fatalities from other bites and stings might add another 
5,000. The greatest number of deaths occur in the Indian sub- 



continent and southeastern Asia. plundered by the partisans of Otho in A.D. 69. Remains of a the- 
Principles of venom poisoning therapy involve: (1) immobiliza- atre are visible, and remains of many other buildings have been 

tion of the toxin at  the site of injection by ligature or applica- discovered, among them traces of the ancient city walls, a fine 
tion of cold followed by slow release or removal by incision and mosaic pavement and a number of tombs to the west of the theatre. 
suction; ( 2 )  neutralization by immune sera; (3) administration of The caves of the Balzi Rossi near the village of Grimaldi have 
pharmacological antagonists, e.g., corticosteroids, antihista~nine proved rich in paleolithic remains of the Quaternary period. 
drugs; (4) supportive and symptomatic measures, such as blood Around Monte Bego above S. Dalmazzo di Tenda, north of Venti- 
transfusion and analgesics. Treatment must be carefully adjusted miglia, are numerous engravings assignable to the Bronze Age. 
to the situation. VENTNOR, urban district on the southeast coast of the Isle 

Antivenins are obtained from serum of animals immunized by re- of Wight., Eng. Pop. (1951) 7,314. Area 5.6 sq.mi. I t  is in the 
peated sublethal doses of venom or detoxified venom. Antivenins Undercliff district a t  the foot of St. Boniface do~vn, a chalk cliff 
possess the usual immunological specificity. Serum produced 787 ft. high, the highest point in the island and belonging to the 
against one kind of rattlesnake venom will, for example, neutralize Sational trust. The to~vn,  built on a succession of terraces, is 
to some extent venoms of other rattlesnake species but will be in- one of the most popular holiday and health resorts in England. 
effective against cobra venoms. Antivenins are usually less potent From a small fishing hamlet it grew in the 19th century into a fash- 
than bacterial antitoxins, and large doses are required. Human ionable town. Bonchurch, where Charles Dickens lived and A. C. 
immunization against venoms is possible but rarely done. The Six-inburne is buried, St. Lawrence and Wroxall are in the urban 
immunity is of short duration and not highly effective. district. Market gardening and agriculture are carried on. 

The chemical composition of many venoms is imperfectly VENTRILOQUISM, the art of producing the voice in such 
known. The majority contain several active.principles. Chroma- a manner that it shall appear to proceed from some place alto- 
tography, electrophoresis and antigenic analysis show 4 to 14 pro- gether distant from the speaker (Lat. venter, "belly," and loqui, 
tein fractions in snake venoms, and apparently pure protein toxins "to speak"). The art of ventriloquism mas formerly supposed to 
have been isolated from rattlesnake (Crotalus dz~risszrs terrificus) result from a peculiar use of the stomach (whence the name) 
and tiger snake (L%70tecltis scutatz~s) venoms. Venom of the spider, during the process of inhalation. As a matter of fact, the n70rds 
Lutrodectzls tredecimguttatz~s, contains at  least 5 protein fractions. are formed in the normal manner, but. the breath is alloxved to 
Most venoms show enzyme activity; 13 enzymes have been re- escape slol~ly, the tones being muffled by narrowing the glottis, 
ported in Indian cobra venom. Some scorpion venoms contain a and the mouth being opened as little as possible. xvhile the tongue 
toxin of lo~v  molecular weight bound to protein. Bee and wasp is retracted and only its tip moves. This pressure on the vocal 
venoms contain histamine and acetylcholine, as well as active pro- chords diffuses the sound, and the greater the pressure the greater 
tein components. Some venoms are relatively simple organic com- is the illusion of distance. A figure or dummy is sometimes used 
pounds ; e.g., bufotoxins from toads, canthardin from blister beetles. by the ventriloquist to assist in the deception. The ventriloquist 

See E. E. Buckley and S. Porges (eds.), Venoms, Publication 44, animates the dummy by moving its mouth a t  the same time his 
American Association for the Advancement of Science (1956) ; Marie o~l-n lips remain still, thereby completing the illusion that the 
Phisalix, A7zimaux Veninzez~x et  Venins, 2 vol. (1922). ( S  4 ) voice is coming from the dummy, when  not using a dummy the 

VENOSA (anc. VEKUSIA), a town in Potenza province of ventriloquist employs pantomime to direct the attention of his 
southern Italy, lies 84 km. (52 mi.) S.S.E. of Foggia by rail. Pop. listeners to the location or object from which the sound presum- 
(1951) 13,154. The town, situated between two ravines on the ably emanates. Ventriloquism, which is still a recognized form of 
lower slope of Monte Vulture (4,354 f t . ) ,  is an episcopal see and conjuring entertainment. is of ancient origin. Traces of the art are 
an agricultural centre. Stones from the Roman amphitheatre are found in Egyptian and Hebrew archaeology. Eurycles of Athens 
built into the walls of the abbey church of Sta. Triniti ,  conse- l ~ a s  the most celebrated of Greek ventriloquists, xvho were called 
crated in 1059 but much restored. I t  contains the tombs of the after him Eurycleides, and also Engastrimanteis (belly prophets). 
Norman soldier of fortune Robert Guiscard ( q . ~ . ) ,  his wife and I t  is not impossible that the priests of ancient times >\-ere masters 
half-brothers. There is a massive 15th-century castle, and north of of this art,  and that to it may be ascribed such miracles as the 
the town are Jewish catacombs with inscriptions of the 4th-5th speaking statues of the Egyptians. the Greek oracles and the stone 
centuries A.D. in the river Pactolus. the sound of TI-hich put robbers to flight. 

Originally a Lucanian settlement, the place was taken by the hlany primiti1.e peoples of modern times are adepts in ventrilo- 
Romans after the Samnite War (291 B.c.); from its position on quism, as the Zulus! the Alaoris and the Eskimos. I t  is \Yell 
the Appian way it became a Roman garrison town of the first im- knol~n  also in Hindustan and China. (E. J .  BY, )  
portance. The poet Horace was born there and his poems (such as VENTRIS, MICHAEL GEORGE FRANCIS (1922- 
the "Carmen Saeculare") mention places in the vicinity. 19561, British archaeologist and architect. won renown in 1953 

VENTIDIUS, BASSUS, Roman general, was born at  Ascu- for deciphering inscriptions on tablets of about 1500-1200 B.C. 
lum. He took part in the Social War and was made prisoner by (See LIINOAN LINEAR SCRIPTS.) The brief inscriptions on these 
Pompey the Elder. As a contractor for military transport he tablets, found on the mainland of Greece near Pylos and else- 
aided Caesar in raising an army for the conquest of Gaul and was where and in the island of Crete, were proved to have been written 
later given a command under Caesar. In  A.D. 46 he became a in Greek. The dialect (conventionally kno~x-n as Mycenaean) 
senator and tribune. After Caesar's death he supported Antony is the oldest Greek known and belongs to the Achaean subdivision. 
and rendered important aid in the war against D. Brutus by taking which includes Aeolic. the dialect of Alcaeus and Sappho, as well 
three legions, which he raised himself, in a spectacular march over as of the oral poetry, known only in an Ionic transformation. in 
the Apennines to-join in the battle. He became Antony's chief which were composed the songs which went into Homer's Iliad. 
lieutenant and for a brief period was consul of Rome. He \\,as Born at  W'heathampstead, Eng., July 12: 1922, Ventris was an 
afterward sent to the east, where he carried on the wars against architect by profession, with an interest in Greek archaeology 
the Parthians with brilliant success. that inspired him to seek the correct interpretation of the tablets, 

VENTILATION : see HEATING AND VENTILATIOK. many of which were discovered around 1900 at  Cnossus, in Crete. 
VENTIMIGLIA (Fr. VINTIMILLE, anc. ALBCM INTIIIILIUM His method was essentially that of statistical analysis, helped out 

or ALBINTIRIILIUM), a seaport on the Gulf of Genoa and episcopal from the stray hints obtained by the so-called combinatory method, 
see of Liguria, Italy, in the province of Imperia, 94 mi. S.W. of and his results, which might have been obtained much earlier but 
Genoa and 4 mi, from the Franco-Italian frontier. Pop. (1951) for the opposition of established archaeo1,ogical authority. were at  
10:957. The new town is important as a frontier station. The once acclaimed as correct and supplemented by the co-operation 
Gothic cathedral is built on the ruins of an earlier Lombard church. of many Greek scholars. His authoritative ~vork on the tablets, 
The ruins of the ancient town are situated in the plain of Servia, written in collaboration lvith John Chadwick. was published post- 
3 mi. E. of the modern. I t  was a ~nunicipiz~m with an extensive humously in 1956. Ventris died near Hatiield. Eng., on Sept. 6,  
territory, and of some importance under the empire, but was 1956, as thc result of an automobile accident. iJ. WH.)  



VENTSPILS-VENUS 
VENTSPILS (Russian \ T ~ x ~ ~ v ~ ) ,  an ice-free seaport and sea- 

bathing resort of Latvian S.S.R., U.S.S.R., at the mouth of a river 
of the same name, on the Baltic sea; in 57" 24' N., 21" 32' E. 
Pop. (1956 est.) 26.200. I ts  15-ac. harbour, protected by two 
long break\\-aters, has ample quay space vi th  a depth of 23 to 30 
f t .  The harbour has been deepened to accommodate large ocean 
steamers. The imports are coal and various transit goods; the ex- 
ports are timber, pit props, butter, flax, hemp and grain. The 
castle dates from 1290, the town from 1343. Ventspils was occu- 
pied alternately by the U.S.S.R. and Gerrnany in JVorld f a r  11. 

VENTURA (officially SAX BCENAVESTURA), a city in south- 
ern California, U.S., and seat of Ventura county. occupies a splen- 
did site on the Pacific coast overlooking Santa Barbara channel. 65 
mi. N.Ji7. of Los Xngeles. Incorporated in 1866, the city, the oldest 
in the county. developed from a settlement outside the Franciscan 
mission which Father Junipero Serra founded in 1782 and named 
for St. Bonaventura. 

The city's economy depends mainly upon adjacent oil fields; 
upon a varied agricultural production of the hinterland, including 
citrus fruits and lima beans, and upon three important nearby inil- 
itary installations. Ventura is not a port: although it was once 
a stop for coastwise shipping and, a t  a few moorings in Pierpont 
hay, ocean-going tankers receive oil pumped through undern~ater 
lines. 

Under its charter of 1932, the city has a council-manager form 
of government. Ventura (junior) college was established in 1925. 

For comparative population figures see table in CALIFORKIA: 
Popz~lation: San Buenaventzr~a. (AL. H.  C.) 

VENTURI TUBE, a short pipe with a constricted inner 
surface. used to measure fluid flow and as a pump. Xamed for G. 
R .  Venturi (1746-1822). the Italian physicist who first noted the 
effects of constricted channels on the flo~v of fluids, the venturi 
tube (f~g.  1) has a converging portion, or nozzle: and a narrow por- 
tion, or throat. If the fluid ve- 
locity is t', and the fluid pressure 
P ,  at  the entrance to the con- ,,, - "2 
verging portion (as indicated by 
gauge no. 1 ) .  the velocity mill in- 

I ;* 
crease as the fluid  asses through C id1 

the converging portion, whereas \ GAUGE 2 

the pressure will drop. At the GAUGE 
I 

throat the velocity V 2  is higher F I G .  1.-VENTURI T U B E  

than F1, and the pressure Pa is 
l o ~ ~ e r  than P,. The fluid in the converging portion is accelerated. 
This acceleration is caused by a force due to the pressure dif- 
ference; thus. PI is greater than P,. 

There are countless applications of the venturi principle. Fig. 1 
illustrates a venturi meter for measuring rate of fluid flow. The 
flow rate is correlated with the pressure difference. There are 
various devices in which the low pressure at the venturi throat is 
used to cause or induce the flow of some fluid into the venturi 
tube. As illustrated in fig. 2 ,  the lo\!- pressure at the venturi 

throat can be used to pump or in- 
duce the flow of some other fluid. 

In  the carburetor of most in- 
ternal-combustion engines, air 
flo~vs through a venturi channel; 
at the venturi throat gasoline 

I N D ~ C E D  F L U ID  vapour is drawn into the air 
2 . -VENTURI  P U M P I N G  DEVICE stream. In the usual aspirator 

pump. water passes through a 
venturi channel, and air is drawn into the venturi throat by the low 
pressure. 

See F. \IT. Sears and &I. TI'. Zemansky, College Physics (1955): R. C .  
Binder, Flzrid ALfecha~zics (1955). (R .  C. BR.) 

VENUE, in law, place of trial. At common lam, trial could be 
had only in the locality in which the relevant events occurred: 
since the jury based its verdict on its own kno~vledge of the facts 
rather than on the testimony of witnesses. Hence there was only 
one proper venue. or place of trial. I n  the course of time most 
actions came to be recognized as transitory; i.e., such as need 
not be limited to one particular forum. I t  then became necessary 

to regulate the permissible places of trial in the interest of 
convenience and fairness to the parties. While the term is some- 
times used in a loose sense ~vi th  reference to the appropriate 
choice betiyeen independent states or nations. it is perhaps more 
appropriately applied to the choice betxeen countries, districts or 
other localities within a single judicial system. I n  this sense 
venue is almost universally prescribed by statutes, although com- 
mon-law influences remain. Thus it is commonly true still that 
actions respecting title to, or possession of, land must be brought 
in the locality \\.here the land lies. 

Modern statutes in both England and the United States com- 
monly pro\-ide for change of venue for various reasons. such as 
local prejudice or the convenience of parties and ~vitnesses. 

The objection that an action is brought in the wrong place 
formerly resulted in dismissal, sometimes with harsh consequences, 
but in modern times the alternative of transfer to a proper venue 
is often available. The objection is waived if not asserted in 
timely fashion. Venue should not be. though it often is. confused 
with jurisdiction of the person of the defendant. (B ,  CE.) 

VENUS is the second of the planets in order of distance from 
the sun. .it its maximum elongations it recedes about 47" or 48" 
from the sun, so that in middle latitudes it can set or rise more than 
3 hours after or before the sun. When seen in the western sky 
in the evenings, i.c.. at  its eastern elongations. it was called by the 
ancients Hesperus, and when visible in the mornings, i . e . ,  a t  its 
western elongations, Phosphorus. 

Like the earth. Venus is enveloped in an atmosphere. This is 
shown by the fact that near inferior conjunction with the earth 
the extremely thin crescent of the visible portion of the illumi- 
nated hemisphere has often been observed to exceed 180". while 
a t  the time of actual entry on the sun's disk during the transit 
of 1882. as soon as about three-quarters of the planet's body 
TTas in front of the sun, the remaining portion was completely 
outlined by a narrow border of light. This atmosphere of Venus 
is apparently heavily cloud-laden. and. since the intensity of 
the solar radiation is almost exactly twice \\-hat it is a t  the earth's 
distance, the planet shines with a dazzling lustre, its stellar magni- 
thde varying from -3.3 to -4.4. Its greatest brightness is at- 
tained at  about 36 days on either side of inferior conjunction, its 
elongation from the sun then being 39". and its phase similar to 
that of a 5-day-old moon. \Then suitably situated the planet is 
easily visible a t  noonday with the naked eye, and after dark i t  
readily casts a shadoxv. 

T h e  Atmosphere  of Venus.-Venus is a very disappointing 
object when viewed through the telescope, because it usually 
presents nothing but a cloud-covered disk that shows only a general 
fading of light toward the terminator and perhaps a brightening 
at the cusps. especially the southern cusp. Faint diffuse markings 
have occasionally been detected visually, but they are so rare and 
indefinite in character as to make the planet of scant interest ex- 
cept to the most patient of observers. 

Apparently the first photographs of Venus that showed markings 
were taken by F. Quknisset in 1911. Photographs of Venus in 
infr.ared and violet light were taken by n'. H .  JVright a t  the Lick 
observatory in 1921. Contrary to expectation the infrared photo- 
graphs shovied nothing. but faint shadings appeared on the violet 
images. The first systematic series of photographs of Venus in 
ultraviolet light was taken by F. E. Ross a t  the &fount nTilson 
observatory in 1927. The photographs of lTenus in ultraviolet 
light of effective wave length about h 3.600 al~vays showed definite 
markings upon the disk. The markings are predominantly of a 
banded type that are presumably cloud formations in the upper 
atmosphere. Since the markings change from day to day, the at- 
mosphere is evideatly in a state of violent turbulence. 

Composi t ion of t h e  Venus ian  Atmosphere.- In 1932 ab- 
sorption bands in the spectrum of Venus at  hh'7.820.0. 7.882.9 
and 8.688.i. which later were identified ~ i t h  carbon dioxide,(C02), 
were discovered by W. S. Adams and Theodore Dunham. Jr. G. 
Herzberg found that the amount of C o y  above the reflecting layer 
of Yenus corresponds to a path length of 1.000 m.  a t  atmospheric 
pressure, compared with 2 .2  metre-atmospheres for the earth. 
There can be no doubt of the great abundance of CO, in the 



VENUS 
Venusian atmosphere. 

Repeated attempts to detect oxygen and water vapour in the 
atmosphere of Venus failed until 1959, when evidence for water 
vapour was obtained from records of the planet made from a 
manned balloon flying 15 mi, above the earth's surface. 

From spectra of the night sky of Venus, N. A. Kozyrev found 
many bands which he identified with those arising from molecules 
of nitrogen and ionized nitrogen. Other bands photographed by 
Kozyrev have been tentatively identified by H. C. Urey and A. W. 
Brewer with those of ionized carbon monoxide and ionized carbon 
dioxide. 

I n  1959 a broad shallow band between about 3800 and 4500 A 
was found in the spectrum of Venus by C. C. Kiess and his co- 
workers. This structureless band is virtually identical with that 
produced by nitrogen tetroxide (N,O,). Finding nitrogen tetrox- 
ide in the planet's atmosphere may explain why free oxygen has 
never been found. The oxygen apparently is all locked up in 
other chemical compounds. 

T e m p e r a t u r e  of Venus.-Radiometric measures on the tem- 
perature of Venus were made in 1923 and 1928 a t  Mount Wilson 
by S. B. Nicholson and E.  Pettit, but the details were not published 
until 1955. They found a mean temperature of -33" C. for the 
night side and -38" C. for the daylight side. John Strong and 
W. M. Sinton in 1953-54 obtained a temperature of -40" C. for 
both dark and light sides. A temperature of 12" C. has been ob- 
tained from the distribution of intensity in the infrared carbon 
dioxide bands. Measures on the radiation from Venus on 3.15 
cm. with the 50-it. radio telescope of the Naval Research labora- 
tory by C. H.  Mayer. T .  P .  McCullough and R. M. Sloanaker 
gave an apparent black-bo,dy temperature of about 320' C. The 
wide range of these temperatures indicates that they refer to 
different emitting layers, but just what and where they are it is 
inlpossible to say. 

T h e  R o t a t i o n  of Venus.-Visual observations of occasional 
vague markings are so contradictory as to be useless for discus- 
sion. The markings on the ultraviolet photographs of Venus 
consist of bands that cannot be used for rotation determinations. 

V. M. Slipher in 1903 was unable to detect from spectroscopic 
measures any evidence of rotation from the Doppler effect; neither 
were C. E .  St. John and S B. Nicholson in 1923. Using improved 
techniques, R .  S. Richardson tried to detect spectroscopic evidence 
for the rotation of Venus in 1956-57 but without result. The 
negative evidence of the spectroscope indicates a rotation period 
longer than a week. Yet the fact that the radiometric measures 
give the same temperature for the dark and illuminated sides in- 
dicates a moderately rapid rotation period. The banded form of 
the ultraviolet clouds also indicates a moderate rotation period. 
Ross in 1927 from a discussion of all results adopted a compromise 
period of 30 days. which is still the best guess for the rotation 
period of the planet. 

Pos i t ion  of t h e  A x i s  of Rotation.- The orientation of the 
axis of rotation may be calculated on the assumption that the 
ultraviolet cloud bands are parallel to the planet's equator. Using 
this method, G. P. Kuiper in 1954 found that the north pole of 
Venus is directed toward a point in the sky a t  right ascension 
(R.A.) 53", declination (dec.) $81'. The inclination of the 
equator of Venus to the plane of its orbit is 32". From similar 
observations the writer found the position of the north pole to be 
R.A. 311°, dec. +64", with an inclination of 14". The difference 
in position of the axis from the two determinations is 29", which 
is about as good agreement as can probably be expected, con- 
sidering the uncertainties involved. 

T h e  N a t u r e  of t h e  Surface a n d  Cloud Layer.-Early in the 
20th century the cloud layer of Venus was believed to consist of 
water vapour and the surface to be covered by steaming marshes 
and oceans similar to those of the earth in its early history. When, 
in 1932, high dispersion spectra of Venus failed to disclose evi- 
dence of water vapour, the composition of the cloud layer was left 
more of a mystery than ever. The radiometric temperature of 
-40" C. is too high for the clouds to be condensed carbon dioxide. 

The water vapour hypothesis was revived in 1955 by D. H. 
Menzel and F. L. Whipple. They pointed out that no one had 

been able to suggest a convincing substitute substance for the cloud 
layer that is likely to be present in abundance in the atmosphere 
of a planet. Their contention was supported by the balloon studies 
of 1959. Also, they pointed out that polarization measures on 
Venus by B. Lyot are in reasonably good agreement with polariza- 
tion measures on water droplets made in the laboratory. The great 
abundance of carbon dioxide in the Venusian atmosphere has been 
puzzling. On the earth much of the original carbon dioxide in the 
atmosphere has combined with the surface rocks to form limestone. 
But if it is assumed that the entire surface of Venus is covered by 
water, then the abstraction of carbon dioxide from the atmosphere 
would cease, as soon as a buffer layer of carbonates was formed 
from the silicates of the ocean bed. 

Satellite.-There is no significant evidence for a satellite of 
Venus. I t  seems unlikely that the planet can have a companion 
more than 50 mi. in diameter. 

Transi ts  of Venus.-As is the case with Mercury, Venus, re- 
volving round the sun inside the earth's orbit, sometimes transits 
the sun's face and is seen projected on it as a small black disk. 
Were the planet's orbit plane coincident with that of the earth, 
these transits would. of course, occur at  each inferior conjunc- 
tion, but, because of its inclination, a transit can happen only when 
the two planets pass near one of the nodes of Venus at  about the 
same time, which is possible a t  present only in June and December. 
Actually a transit happens but four times in 243 years, and the 
intervals between transits are successively 8, 1053, 8, 1213, 8, 1053 
years et seq., as illustrated in the following table of dates of these 
phenomena : 

1518, June 2 1761, June 6 1882, Dec. 6 
1526, June 1 1769, June 3 2004, June 8 
1631, Dec. 7 1874, Dec. 9 2012, June 6 
1639, Dec. 4 

The first transit to be actually observed was that of 1639, the 
occurrence of the event having been calculated by Jeremiah Hor- 
rocks. a young clergyman, who was curate of Hoole. near Preston, 
in Lancashire, Eng. Dec. 4 in that year happened to be a Sunday, 
and Horrocks missed seeing the beginning of the transit through 
having to take a service in church that afternoon. but on returning 
home he found to his great delight the black body of the planet 
clearly projecting on the sun's disk. 

Following on the suggestions of Edmund Halley a century later, 
transits of Venus were utilized for the determination of the solar 
parallax, which gives the distance of the sun-a quantity of funda- 
mental importance to the astronomer. Practical difficulti~s, how- 
ever, in the observations, arising from the effect of irradiation 
in introducing uncertainties as to the precise moments of the in- 
ternal contacts between the limbs of the sun and planet, rendered 
the method unsatisfactory, and far more effective ways of at- 
tacking the problems are now available. 

In the following data, figures on the orbit of Venus are reliable, 
but those on the planet itself are very uncertain and may be revised 
considerably in the future as better values become availzble. 

Mean distance from the sun.  , . . , . 67,270,000 mi. 
Minimum distance from the Earth . . . . 24,600,000 mi. 
Eccentricity of orbit . . . . , . . 0.00680 
Sidereal period. . , . . . . . . 224.7 days 
Synodic period. . . . . . . . . 584 days 
Orbital velocity . . , , , . . . 22 mi./sec. 
Diameter . , . . , . . . . . 7,848 mi. 
Mass. . . . . . . . . . . 0.826(Earth=l) 
Density . . . . . . . . . . 0.88 (Earth = 1) 
Density , . . . . . . . . 4.9 (water=l) 
Velocity of escape . . . . . , . . 6.3 mi./sec. 
Surface gravity . . . . , . . . 0.84 g. 

Inclination of equator to orbit . . . . i 32" (Kuiper) 
14" (Richardson) 

Albedo . . . . . . . . . . 0.76 
Color index , , . . , . . . -. 0.80 
Rotation period Unknown 

See also Index references unde; ''venus; in the index volume. 
(T. E . R . P . ;  R . S .  RN.) 

VENUS is an Italian goddess of very obscure origins and 
basic functions. The Latin form of her name is Venus, genitive 
Veneris, plural Veneres. I t  is generally held that she is connected 



with vegetable gardens, on the strength of several passages in 
Latin literature that associate her with gardening, and especially 
a fragment of a comedy of Gnaeus Naevius (3rd century B.c.), in 
which Venerem expertam Volcanzrm, "Venus who has felt Vulcan's 
embrace," means cooked potherbs. olera cocta. Naevius is clearly 
referring not only to the native goddess but also to Aphrodite as 
wife of Hephaestus, the Greek god of fire. Hence his testimony 
is somewhat weakened for the earliest period of Venus' cult. On 
the other hand Venus' name is more or less certainly associated 
with words, Latin and other, that contain the idea of "charm, win- 
someness, beauty." Perhaps the two types of evidence may best 
be reconciled by comparing her with the Greek Charites (see 
GRACES, THE) ,  who seem originally to have been agricultural 
deities. In  both cases, the "beauty" or "charm!' would be, not 
that of wild nature, but that of a garden plot producing a good 
crop and so delighting the eye of its cultivator. 

Venus had no worship in Rome in early times, as Varro shows, 
attesting that he could find no mention of her name in old records. 
This is corroborated by the absence of any festival for her in the 
oldest calendar, and by her lack of a @amen (special priest). Her 
cult among the Latins, however, seerns to be immemorial, for she 
had apparently at least two ancient temples, one at Lavinium, the 
other a t  Ardea, at which festivals of the Latin cities were held. 
Hence it was no long step to bring her to Rome, apparently from 
Ardea itself. But how she came to be identified with so important 
a deity as Aphrodite remains a puzzle, as does her name, which 
ought to be neuter, by analogy with, for example, funus,  -eris; 
munz*~ ,  -eris. 

That \'enus' identification with Aphrodite took place fairly 
early is certain. A contributory reason for it is perhaps the date 
(Aug. 19) of the foundation of one of her Roman temples. Aug. 19 
is the Vinalia Rustica, a festival of Jupiter; hence he and Venus 
came to be associated, and this facilitated their equation, as father 
and daughter, with the Greek deities Zeus and Aphrodite. But the 
most important cause of the identification was the reception into 
Rome of the famous cult of Venus Erucina-i.e., of Aphrodite 
of Eryx (Erice) in Sicily-this cult itself resulting from the iden- 
tification of an oriental mother-goddess with the Greek deity. This 
reception took place during and shortly after the second Punic 
War. 

A temple was dedicated to Venus Erucina on the Capitol in 
21 j B.c., and a second outside the Colline gate in 181 B.C. The 
latter developed in a way reminiscent of the temple at Eryx with 
its harlots, becoming the place of ~vorship of Roman courtesans, 
hence the title of dies meretriczcnz ("prostitutes' day!') attached to 
April 23, the day of its foundation. 

The importance of the worship of Venus--4phrodite was in- 
creased by the political ambitions of the gens Iulia, the clan of 
Julius Caesar, and, by adoption, of Augustus. They claimed 
descent from Iulus! the son of Aeneas; Aeneas was the alleged 
founder of the temple of Eryx and, in some legends, of the city 
of Rome also. From the time of Homer onward, he was made the 
son of Xphrodite-that is, the Trojan clan of the Aeneadae prob- 
ably had a hereditary cult of their local mother-goddess-so that 
his descent gave the Iulii divine origin. Others than the Iulii 
sought to connect themselves u-ith a deity grown so popular and 
important. notably Gnaeus Pompeius, the triumvir. He dedicated 
a temple to \,.enus as Victrix in j j B.C. Caesar's own temple, how- 
ever (46 B.c.), was dedicated to \'enus Genetrix, and as Genetrix 
she was best known until the death of Nero in AD. 68. But despite 
the extinction of the Julio-Claudian line she remained popular, 
even with the emperors; Hadrian completed s temple of Venus 
and Rorne in A.D. 13 j. 

As a native Italian deity, Venus had of course no myths what- 
ever. She therefore took over those of Xphrodite, and through her 
became identified with various foreign goddesses. The most note- 
worthy result of this development is perhaps the acquisition by 
the planet Venus of that name. The planet was at first the star 
of the Babylonian goddess Ishtar, and thence of Aphrodite. By 
metonymy, Venus' name often means "beauty! charm, (power of) 
love" and the like. 

See G. Wissowa, Religion ufzd Kultus der Ronzer, 2nd ed., pp. 288- 

293 ( ~ y r z )  ; R. Schilling, La Religion romaine de VCnus depuis les 
origines jusqu'au temps d'duguste (1954). (H. J. R.) 

VENUSIA: see VENOSA. 
VENUS'S-FLYTRAP (Dionaea muscipula) ,  a remarkable 

carnivorous plant of the sundew family (Droseraceae). First dis- 
covered by Arthur Dobbs, governor of North Carolina, it was re- 
ported by him to Peter Collinson in a letter dated Jan. 24, 1760, 
in which he called the plant the "Fly Trap Sensitive." This 
letter did not become public until 1843. From some plants sent 
to England and introduced in Kew gardens, John Ellis, a London 
merchant and by avocation a botanist. drew a description and figure 
which he sent to Linnaeus in 1770. The latter rewrote the descrip- 
tion in,Latin and published it in 1773. Though Dobbs had recog- 
nized the sensitivity of the leaves. this was also seen independently 
by Ellis, who drew Linnaeus' attention to the phenomenon. H e  so 
far appreciated the nature of the plant that he called it w~iraculum 
naturae, a miracle of nature. Though Ellis thought that the plant 
caught insects (flies) and held them, Linnaeus was not of this 
opinion. 

The plant is a small perennial herb, with a native distribution 
limited to the states of Korth and South Carolina. I t  has a rosette 
of leaves bearing tall scapes with white fiowers. The leaf shows 
two regions, the leaflike footstalk narrowly to broadly cordate, 
which is separated from the blade by a narrow isthmus. The blade 
consists of two trapezoidal lobes which stand a t  an angle of 40"- 
soo. The upper surface of each lobe is the site of numerous low 
glandular trichomes or hairs containing red sap and lending this 
hue to the whole surface. These are digestive glands and become 
active after prey has been caught. The outer edge of the lobe is 
armed with a series of strong projections, suggesting fingers, about 
13 in number. On the surface between then1 and occupying a 
narrow zone xithin the margin there are numerous nectar glands. 
F. M, Jones observed ants. etc., feeding on them. I n  addition there 
are, normally, three longish, bristlelike hairs, jointed near the base, 
and readily bent by the body of an intruding insect. The cells of 
the joint are extremely sensitive to unequal pressure which is pro- 
vided by the bending, and, though the blade has been shown to be 
slightly sensitive elsewhere, it is here that the normal stimulus 
is received. But a single stimulus does not sufice. I t  normally 
requires two stimuli (at normal temperatures): received either by 
the same or by different hairs, the second not less than I. j seconds 
nor longer than 2 0  seconds after the first, to initiate a response. 
This consists of the rapid apposition of the two lobes, which occurs 
within one-fourth of a second. at normally high temperatures, until 
the margins approximate and the fingerlike projections overlap. 
If prey is present, the movement continues quite slowly until the 
surfaces of the lobes press against the body of the prey. The secre- 
tion of digestive enzymes then sets in and the insect body is dis- 
integrated. This action takes about ten days, after which the lobes 
reopen. The process can be repeated three times: until the limit 
of growth is reached; it has been sho~vn that the movement in- 
volves growth. The first rapid movement bringing the fingers into 
overlapping position results in a mutual posture of the lobes which, 
Charles Danvin held, allows very small insects of little value as 
food to escape. Dar~vin also observed that, during the period of 
digestion, the flow of digestive fluid was so abundant that, on 
cutting a small hole at the base of the trap, it flowed down the 
petiole or dropped to the ground. 

The closure of the trap is accompanied by electrical disturb- 
ances, studied by 3. Burdon-Sanderson and by H. A'Iunk. Such 
disturbances have been likened to those which occur during the 
stimulation of muscle. and some attempt has been made to find a 
structural equivalence, without result. The movement resulting 
from a stin~ulus is a result of slight changes in the tensions on the 
parenchyma of the lobes. The mechanism of transmission of the 
stimulus can be only vaguely guessed. I t  is little wor~der that 
Darwin said of this plant that it is the "most wonderful" in the 
~ ~ o r l d .  

Closely related to Dionaea, though placed b y  the taxonomists 
in another genus, is Aldrovunda vesiculosa, a freely floating fresh- 
water plant distributed from Spain to Japan, and south to the 
Chobe swamp in South-West Africa. though i t  appears to be not 



generally abundant. I t  was found in India before 1696 and later 
in I t a ly  previous to 1747. I t  was named by Gaetano hlonti in 
honour of an  Italian naturalist. Ulisse Aldrovandi. The  name was 
published by Linnaeus as d l d r o v a ~ z d a ,  apparently the result of a 
mistake in copying. Otherwise it should have been Aldrovandia,  
under which it  has often been cited. 

T h e  plant is small, about three inches long. and flaccid. float- 
ing horizontally in the water. I t  produces small inconspicuous 
flowers. The  leaves occur in whorls of eight, and each shows 
the  same regional areas as that of Dio?zaea. The  basal portion is 
narrow and wedge-shaped and bears, a t  its upper end. the trap 
and usually four bristlelike extensions. The  lobes of the trap 
a re  approximately semicircular and have turned-in margins, 
which. ~ v h e n  the lobes are approximated, act as valves ~vhen 
pressing against each other. Each lobe has two regions. The 
inner region, against the midrib, is relatively thick and concave. 
lf7hen the lobes are closed the two inner regions fit together to 
form a n  ovate hollo~v container holding the prey if caught. The 
outer regions are thin and come slowly into close contact if prey 
is caught. Within the inner region there are numerous digestive 
glands and about 40 sensitive hairs, which work like those of 
D i o n a e a  but are of much simpler structure. Prey coming into 
contact with these stimulate the lobes to close, bringing the 
marginal valves together. The  water escapes between reaches 
of the  margins near the midrib where the valves are absent. 
Snlall insect larvae, copepods, acarids, etc., are  caught as prey, the 
t rap closing with speed. The  number of s t in~ul i  required de- 
pends on the age of the leaf. 

This  plant never produces roots subsequent to the seedling 
radicle, which is of limited growth. The  latter end of the plant 
decays as the growing end extends. Set, also CARNIVOROUS PLANTS. 

RIRLIOGKAPIIY.-C. Darwin, I t l s ~ c t i v o ~ o u s  Platits (18;s) ; R I .  Shene, 
Biology o j  Flowrrirrg Platzts (1924); h'atui.e Jlagncirzc, 28:1.1-14 
(July 1936). 29:1.51-155 (March 1937) ; F. E. Lloyd. T h e  Cart2ivor.ozts 
Platzts (1942), with citations of the extensive stt~dies of J .  ;\shida on 
A l d v o v a ~ ~ d a .  (F.  E .  L.)  

VENUS'S-LOOKING-GLASS, a popular garden name for 
blue- o r  purple-blossomed plants of the genus Spccularia in the 
bluebell family. I n  North America four native species occur, of 
~vhich the -4merican Yenus's-looking-glass or clasping bel l f lo~~er  
(S. per fo l io tu )  and the small Yenus's-looking-glass (S. bi f lo ia )  are 
found across the continent, the latter extending to South America. 
A European species. S. spcczllzlnz cs?zeris, is a common field plant 
in the  south of Europe and is grown in gardens because of its 
brilliant purple flowers. 

VERACRUZ, a central gulf state of Mexico, with its capital 
a t  Jalapa (q.v.). Pop. (1900) 2.749,235; area 27.759 sq.mi. I t  
extends for a 50 nii. strip northwest to southeast along the gulf. 
averaging 435 mi. in ~1-idth, bounded north by Tamaulipas. xest 
b y  the  mountain states of San Luis Potosi. Hidalgo. Puebla and 
Oaxaca and southeast by Chiapas and Tabasco. The principal 
rivers rising in these inland states terminate in Veracruz, carrying 
rich soils to the gulf and creating sand bars a t  their deltas. In  
addition to the major seaport of I-eracruz (q.v.). the state also 
contains minor ports. notably Tuxpan, Xlvarado, Coatzacoalcos 
(Puer to  hfexico j and Tonali .  Lying in tropical lowlands, the area 
is generally hot,  humid and insalubrious, especially in the low, 
level, sandy strips along the gulf. a zone much broken by tide- 
-cvater streams and lagoons. Behind the coastal strips the land 
rises rather sn-iftly to the central plateau of Lfexico: cut into rich 
valleys but often characterized by overwhelming vegetation of 
a drenched tropical rain forest;  in places there is 120 in. of precip- 
itation annually. I n  the west-central parts of Veracruz terminate 
major  mountain chains of the Mesa and a volcanic axis. which 
provide the high peaks of Xauhcan~patCpetl (Colre de I'erote) 
and  Orizaba, the latter perpetually snon-capped. hIore than 40 
rivers cross the state, providing hydroelectric power but also 
frequent inundations. A massive reclamation project involving 
drainage, hydroelectric installations. preplalined cities and a 
balancetl industrial-agricultural economy \\.as inaugurated in 1947 
by the national government in the basin of the Papaloapan river 
system. By the late 1950s three dams were completed and modern 
farm methods successfully introduced. Veracruz is a rich state, 

potentially and actually, with its ~vealth based on commerce. agri- 
culture and manufacturing, supplemented by production and proc- 
essing of petroleum a t  its northern and southern extremities. 
Tropical agricultural products of great importance include cotton. 
sugar, rum. pineapples, tobacco. cacao. vanilla. oranges and ba- 
nanas and other fruits. l'eracruz coffee is excellent and abundant! 
while for subsistence the state grows surpluses of maize and beans. 
Pastoral activities furnish cattle and hides for national consump- 
tion. Forest industries supply rubber, cabinet ~voods, chicle, 
orchids and numerous medicinal plants. Industries include sugar 
refining and rum making (centred near Yeracruz por t ) .  with scat- 
tered plants producing beer, matches. candies. soap, shoes, cement. 
chemicals and a great range of light industrial products. Manu- 
facturing of cotton and other textiles is also carried on a t  Orizaba 
(q.v.) and a t  Cordoba. 

The state is rich in archaeological remains of pre-Columbian 
cultures. Olmec, Totonac and Huastec. one of the most noted ruins 
being those a t  Cempoala. A part of the coast of Veracruz was ex- 
plored in 1518 by Juan de Grijalva. although the first landing in 
the state was made by Hern in  CortCs on Good Friday in 1519 a t  
San Juan de Ulua. Veracruz became a state in 1824. 

(HD. C.;  R. B. ~ ' I c C K . )  
VERACRUZ (VERACRUZ L L A ~ E ) ,  city and principal seaport 

of PIexico. on the Gulf of blexico, in Yeracruz state. Pop. (1950) 
101.469; (1958 est.)  121!408. Lying on a slight indentation of 
the coast line. l'eracruz is 263 mi. E. of Mexico City. with which 
it  is connected by two rail\vays and sel~eral high~vays. I t  is a main 
entrepbt and communication centre for the gulf littoral and trop- 
ical hinterland; i t  also taps the industrial areas of Puehla and 
Orizaba. and central areas of the republic to the I s thn~us  of 
Tchuantepec, with which it is connected by rail. Built on a hot, 
low and barren sandy beach only a few feet above sea level, the 
port site is generally cramped and unhealthful. and natural ad- 
vantages of the harbour are few. I t  is a narrow channel bounded 
by reefs and small islands. guarded by the island of San Juan de 
Illua. a naval base and e r s t ~ ~ h i l e  prison. Much of the equipment 
placed in Veracruz before 1910. including breaknaters to protect 
it from storms. deteriorated badly, but a rehaliilitation program 
\,:as begun in 1946 to replace and expand unloading equipment, 
warehousing facilities and cargo-handling devices to expedite the 
large trade that passes through this chief entrance to Mexico. The 
port contains three main dock works, capable o f  handling vessels 
up to 7,000 tons: a dry dock was completed in 1951. The motiern 
port and city dates from about 1.599, though La 1-illa Rica de la 
Yeracruz (Rich T o m  of the True Cross) vias founded as the 
first hIexican municipality by Cortks in 1519 anti shifted its posi- 
tion a number of times. As the chief link between S e w  Spain 
(colonial YIexicoi and Cidiz (Spain),  Yeracruz was a thril-ing 
place despite its insalubrity, but also a prize of war and pillage. 
In  1653 and 1712 attacks by privateers led to construction of the 
fort on San Juan de Ulua. Captured by the French in 1838 and 
again by Americans under \\'infield Scott in 1847. it fell into 
French hands in 1861 and under U.S. occupation in 1914. Numer- 
ous revolutionary governments and coups aimed a t  its capture and 
customs revenues following Mexican independence (182 1). The  
name Llave was added in honour of Gen. Ignacio de la Llave, 
governor of Yeracruz state (185i-60). (HD. C . ;  R. B. McCK.) 

VERAGUAS, a province of Panami.  extending across the 
isthmus between the Caribbean sea and the Pacific. Area 1.336 
sq.mi.; pop. (1960) 130,934, of which 8jc;4 was rural. Most of 
the people are in the Pacific lowlands and the lower southern slopes 
of  the central highland. which are important agricultural districls, 
1)roducing rice. corn and coffee. Pigs, poultry and cattle are also 
significant. 

The provincial capital, Santiago (pop. [1950] 5.886). is one of 
the oldest colonial settlements in Panami.  (C. F. J.)  

VERATRUM, a genus of herbaceous plants belonging to the 
family Liliaceae. Greek physicians IT-ere acquainted with a poi- 
sonous herb called white hellebore. ~ h i c h  has been supposed to 
represent the T'c.rcltir~,tic ulb71itz of modern botanists. T'ei.atr~l?i~ is 
a tall-growing herb, having a fibrous rootstock, an  erect stem with 
numerous broad, plicated leaves placed alternately, and terminal, 



VERBASCLThI-VERCELLI BOOK 
much-branched clusters of greenish or purplish polygan~ous flow- 
ers. Each perfect flower consists of six regular petals, as many sta- 
mens, whose anthers open outwardly, and a three-celled superior 
ovary which ripens into a three-celled, many-seeded capsule. The 
genus comprises ten species, natives of the,temperate regions of 
the northern hemisphere, generally growing in pastures or woods. 
V .  a lbun~  and the S o r t h  American species I'. viride are commonly 
gr0n.n in gardens as ornamental perennials, but their poisonous 
qualities should be kept in mind, particularly as they bear a con- 
siderable resemblance in foliage to the harmless Gentians lutea. 
Both contain the potent alkaloid veratriile. See also HELLEBORE. 

VERBASCUM, a genus of weedy biennial herbs. commonly 
known as mulleins, native to Europe and Asia and naturalized in 
North America. Of about 250 species, a few are cultivated for 
ornament. Most have woolly leaves and large spikes of usually 
yellow but occasionally white or purple blossoms. 

S P ~  RIULLEIN. 
VERBENA. The plant genus Verbena (vervain) gives its 

name to the family (Yerbenaceae) of which it is a member. The 
species are herbaceous or somewhat shrubby, with opposite or 
1i.horled leaves. generally deeply 
cut. The sessile flowers are ag- 
gregated into close spikes. Each 
flo~ver has a tubular. ribbed calyx, 
a more or less irregular, tubular, 
tv-o-lipped corolla. ~v i th  four (di- 
dynamous ) stamens springing 
from the interior of the corolla 
tube. The anthers are t\vo- 
celled, The ovary is entire or 
four-lobed. and always four- 
celled. with a single ovule in each 
cell. The fruit consists of four 
hard nutlets within the persistent 
calyx. There are about I O O  spe- 
cies. mostly natives of tropical 
and subtropical America, about 
2 0  being native to the United 
States, a very few species occur- 
ring also in the old world. The 
garden verbenas are mostlv de- J.  H O R A C E  MCFARLAND CO 

rivatives from a few South VERBENA 
American species, such as V .  
tezlcrioides of southern Brazil and V .  chamaedrifolia from Ar- 
gentina and southern Brazil. Various cultivated forms have been 
derived also from the Xorth American V. canadensis. The range 
of colours extends from pure white to rose coloured. carmine, violet 
and purple. Striped forms also are cultivated. The lemon-scented 
verbena of gardens, much valued for the fragrance of its leaves, 
was once referred to this genus under the name V. triphylla, subse- 
quently called Aloysia, but is no\i7 referred to the genus Lippia as 
L. citriodoru; it differs from verbena in having two! n o t  four, nut- 
lets in the fruit. Sand verbena (\q.v.) belongs to the genus Abronia. 

The garden verbenas are easily raised from seeds sown in heat 
in February or March, but choice varieties can be kept true only 
when raised from cuttings. These are best secured from old plants 
cut d0n.n in the autumn and started into growth in gentle heat and 
moisture the follo~ving spring. They root readily in a compost 
of sandy loam. See YERBEKACEAE: VERVAIN. 

VERBENACEAE, a family of herbs, shrubs and trees, nearly 
all tropical and subtropical. There are about 70 genera and about 
; jo species. Vervain (q.v.) is viidespread in Sor th  America, 
Europe and Asia. Lippia and Cynzbopogon (a grass) yield verbena 
oil. and selVeral species, as teak (Tectona grandis), supply useful 
timber. Many are lianas or climbing plants. Some species bear 
thorns; others are xerophytic. Numerous species are cultivated 
for ornament. as the verbena (q.v.), chaste tree (Vitex agnuscas- 
tus ) ,  glory bower (Clerodendron), purple ~ ~ r e a t h  (Petrea volu- 
bilis) , golden devidrop (Duranta repens), bluebeard (Caryopteris 
incanu) and French mulberry (Callicurpn americana). 

VERBOECKHOVEN, E U G ~ N E  JOSEPH ( I  798-1881), 
Belgian painter whose paintings of sheep, horses and cattle in 

landscape. someahat after the manner of Paul Potter. brought him 
universal iame, was born at Warneton in JVest Flanders on June 9, 
179% He received instruction in drawing and modeling from his 
father, the sculptor Barthklemy Verboeckhoven. Precise and care- 
ful finlsh is the chief quality of his art ,  which is entirely objective 
and lacking in inspiration. Yerboeckhoven visited England in 
1826, Germany in 1828 and France and Italy in  1841. H e  dled 
in Brussels on Jan 19, 1881. In addition to his painted uork  he 
executed about jo  etched plates. 

His brother CHARLES LOKIS (1802-1889) was a painter of 
marine scenes. 

VERCELLI (anc. \ 'ERCELL~E),  a provincial capital and archi- 
episcopal see of Piedmont, Italy, in the province of Vercelli, 
13 mi. S.LV. of Kovara by rail. Population (1951) 38.898. I t  
is situated 430 i t .  above sea level on the river Sesia, a t  its junction 
n i th  the Canterana. Vercelli is a point a t  nhich railways diverge 
for Novara, Mortara. Casale Xonferrato and Santhia (for Turin). 
The Piazza Cavour has a statue of Cavour. The cathedral library 
contains many ancient manuscripts, especially the Codex Vercel- 
lenszs (see VERCELLI BOOK). The church of S. Andrea is a Ro- 
manesque Gothic building of 1219-24, ~ 5 i t h  lofty towers and an  
interlor in the French Gothic style and a museum of Roman 
antiquities in the adjacent cloister. S. Paolo, S. Francesco and 
S. Cristoforo possess valuable examples of the work of Gaudenzio 
Ferrari (1471-1 j46) and of his follower Lanini. The castle of 
the Visconti is now a prison. Vercelli was the birthplace of the 
punter  Giovanni Antonio Bazzi, called Sodoma (1477-1 549). 
Vercelli is one of the principal Italian centres of the exportation of 
cereals and especially of rice. 

Vercellae, originally the chief city of the Libici (a Ligurian 
tribe). was at  the junction of Roman roads to Eporedia, Sovaria  
and Mediolanum. Laumellum (for Ticinum) and perhaps Hasta 
Remains of the theatre and amphitheatre were seen in the 16th 
century, and ancient streets have been traced. Close by (near 
Rotto on the Sesia) are the Raudii Campi where Hannibal u o n  his 
first victory on Italian soil (218 B c.), and uhere in I O I  B.C. Rlarius 
and Catulus routed the Cimbri. From about 1228 till 1372 Vercelli 
was the seat of a university. (T .  A ) 

VERCELLI BOOK (CODEX VERCELLENSIS), an Old English 
manuscript, written in the late 10th century, containing texts 
of the poem Andreas, two poems by Cynewulf ( q . ~ . ) ,  namely The 
Fates of the Apostles and Elene, The Dream of the Rood, an Ad- 
dress of the Soul to the Body and a fragment of a homiletic poem, 
as well as 2 2  prose homilies and a prose Life of S t .  Guthlac. I t  
n a s  found in the cathedral library at  Vercelli, north Italy, by 
F. Blume in 1822. K. Sisam has shown that marginalia in the 
manuscript prove it to have been in Engllsh use in the I ~ t h  century, 
and that an excerpt from a Latin psalm, with neumes (a plainsong 
form of notation), on folio 24 b, was probably added in Italy, 
either in the late 11th or first half of the 12th century. Thls ex- 
cludes the possibility that the manuscript mas taken to Italy, 
either in the 15th century, by Cardinal Guala, a native of Vercelli, 
on his return from England \\here he had been papal legate, or 
after the Rena~ssance, as had been previously suggested. I t  was 
probably taken there by one of the numerous Anglo-Saxon pilgrims 
on the n a y  to Rome. But for the survival of this manuscript, we 
should possess only two "signed" poems of Cynen-ulf. and should 
knon one of the greatest Old English poems, The Dream of tlte 
Rood, only in the brief fragments inscribed on the Ruthwell cross. 
The homllies include important examples of prose uninfluenced 
by Aelfric. 

For comment on the individual works in the Vercelli Book, see 
the article ENGLISH LITERATURE. 

B 1 ~ ~ 1 o c ~ a ~ ~ r . - - T h e r e  is a facsimile, with introduction, by M. 
Forster, I1 Codice Vercellese (1913). All the verse texts were ed. by 
R. P. Wiilker, Bibliothek der angelsachsischen Poesie, ii (1894), and by 
G. P. Krapp, T h e  Vercelli Book ( 1 9 3 2 ) ~  where bibliographies of earlier 
works are given. The prose homilies ii, vi, ix, xv and xxii \<,ere ed. by 
M. Forster, Der T'ercelli-Codex C X V I I  in Festschrift fzir Lorenz ,110~s- 
bach (1913). Forster also edited homilies i-viii in Bibliothek der 
ang?lsachischen Prosa, xii (1932). The Lije o f  S t .  Guthlac was ed. by 
P. Gonser in dnglistische Forschungen, xxvii (1909). See also K. Sisam, 
"Marginalia in the Vercelli Book," Studies i n  the History o j  Old English 
Literature (1953). (D. ~ V K . )  



VERCINGETORIX (d.  45 B.c . ) ,  Gaulish chieftain,  waged 
w a r  with abil i ty against  Caesar  in 5 2  B.C. F o r  t h e  h i s tory  of the 
campaign see CAESAR, GAIUS JULIUS. H e  fell i n t o  Caesar's hands 
a t  t h e  cap ture  of Alesia. w a s  exhibited a t  Caesar 's  t r i u m p h  in 45 
and was  t h e n  p u t  t o  death.  

See Caesar, B.G. VII. 

VERDI, GIUSEPPE FORTUNINO FRANCESCO 
(1813-I~OI), I tal ian composer,  was born  o n  Oct.  10, 1813, at  L e  
Roncole,  near  Busseto. H i s  paren ts  n a m e d  h i m  Giuseppe For- 
tun ino  Francesco b u t  t h e  duchy  of P a r m a  being then  under  French 
rule,  h e  is entered in  t h e  certificate of bapt i sm a s  Joseph Fortunin 
F r a n ~ o i s .  H i s  fa ther ,  Carlo Verdi, --as a poor  innkeeper and  
grocer,  a n d  t h e  house in which h e  was born  is a m o n g  t h e  lowliest 
of g r e a t  composers '  birthplaces. T h e  Aus t r ian  invasion in 1814 
d id  n o t  improve  t h e  family's fortunes a n d  a t  one  t ime  his  mother 
was  forced t o  take  refuge xvith h im in t h e  belfry of t h e  village 
church.  H i s  first musical impressions were p r i m i t i ~ ~ e .  What he 
h e a r d  a t  t h e  church and  sang there a f te r  t h e  age of seven Ivhen he 
became a chorister ,  cannot  have been of a n y  quali ty.  a n d  the only 
secular  music h e  knew a t  t h a t  t ime  was tha t  of t h e  barrel  organ and 
t h e  mil i tary band.  These  early impressions a r e  significant: his 
church  scenes (t,.g., in La ,forziz d c l  dt'stirzo and  el-en t h e  temple 
scene in  didtr i  a r e  t h e  weakest. H e  became t h e  grea t  favouri te  of 
organ grinders, who m a d e  m a n y  of his tunes famil iar  t o  those ~ h o  
could no t  afford vi>its to  t h e  opera house.  U p  t o  the t ime  o i  his 
fullest m a t u r i t y  h e  often scored his operat ic  choruses a s  though 
the i r  p a r t s  were intended for  hand  instruments.  These  casual 
early influences had  to  undergo a la te r  process of refinement bu t  
perhaps  l ~ o r e  more  frui t  than  the  formal  1t.ssons given him b y  
t h e  local organist on a n  oltl keyboard ins t rument .  At t h e  age o i  
10 h e  began t o  deputize for  t h e  organist i11 church.  2nd h e  succeeded 
t o  his post  soon a f te r . .  H e  continued his duties onco or  t\\-ice a ~ ~ e e k  
a f t e r  1823. when his fa ther  sent h im to  Busseto. t o  lodge a t  a poor 
cobbler 's  a n d  to  pick u p  some kind o i  schooling. H e  ~ v a l k e d  to L e  
Roncole  a n d  back  on  these occasions. a miitler o i  three miles each 
way,  since a salary of about  i 4  a year  did riot just ify extra outlay. 

I n  1826 a ir iend of his fatlicr'a a t  Busseto.  Antonio Barezzi. 
took  t h e  boy  into his business a n d  his home. T h e r e  h e  heard the  
rehearsals o i  the  local amateur  orchestra.  conducted b y  Ferdinando 
I'rovesi, organist of the  collegiate church.  ~ v h o  soon offered to  teach 
h i m  free.  H e  \vas also allowed to  pract ise o n  t h e  piano of Barezzi's 
daughter  Alargherita. r\ warn1 childhood a t t a c h m e n t  later  ripened 
into love, :~ntl lllargherita bec:~me Verdi's first wife in 1836. Mean- 
while the giilcd boy lc,arncd niuch irom l'rovcsi, irom the scores in the 
orchcstr;i's library, which he copied to learn orchestration, ant1 irom 
his olvn early essai-s in composition: marches ior military banti and 
a n  overture n.hich P~.o\.esi pel-iormcd at  ICastcr 1828. In  1329, 
aged 16, he began to assist Provesi in coatluctinir and at  the organ. 

Uarezri in 18.31 contrived to obtain a scholarship ior \.ertli irom 
a loc:rl charitable institution and supplemented this by an alloi\ance 
of his own in order to send him to Milan ior more sl-stematic stutly. 
There the youth \ras examined at  the conservatory, but rejected. The 
director. Francesco liasili, later came in for niuch o p ~ ~ r o b r i u m  ior 
havinl: iailed to recognize genius; but  apart  i rom this the fact was 
tha t  as  a candidate in his 19th year he was past the age lor enrolment. 
A contluctor a t  the Teatro alla Scala, ..\lessantlro Kolla, then atlvised -. 
\ erdi to study under \.incenzo Lavigna, xvho n-as coach a t  the iamous 
opcra house, and irom him young Vcrtii learned much technically. 
H e  n-;is also able to hear the pcriormanccs, although he did not hear 
much ioreign work, and his acqu~~intance with I3ellini. Ilonizetti and 
Rossini, ti-ho \$-ere then the moderns oi  1t:rlian opera, mc;rnt in- 
va1u;tblc experience. Rossini's influence, however, is far less perceptible 
even in his earliest Lvorks than that  of the other two masters. 

I n  18~33 Verdi returned to Kusseto, where, although he failed to 
obtain the succession to Provcs i '~  church post-fortunately for posterity 
-the mu>ical asbociation made him an allowance ior thl-cc >-ears. 
During that time hc married hlarghcrita Barezzi and wrote his first 
opcra, Ohcr to ,  C o i ~ t e  (t i  Saiz Botzifczcio. This \ \ as  produced at the 
Milan Scala on Noxr. 17, 1839. I t  had no great immediate success, but 
the impression of its crudely vital music lasted ior some time. 

Yercli had settled nl::iin with his family a t  Milan in 1838, his three 
years' cngagc,nicnt a t  Huiseto having come to an entl. This \vas a period 
of terril~le tragedy. His infant daughter Virginia tlicd that  ycar. 
his son Icilio in 1839 and his tviie in June  1840. ( I t  is curious that 
later on \.erdi lei1 an account of having lost his ~\,iEe and children 
within the space of less than two months. I-le cannot ha\-c ioruott-n 
the facts, and this statement has riel-er been sati>iactorily explainctl.) 
Leit  utterly alone, he lived in a state oi  rleq~air 1,ortlcl.ing on :I niental 
t~rc:lktio\irn, \\-hen he was asked by the director oi  the Scala. Bartolomeo 

Rlcrclli, to write a comic opcra. C'tz giorno d i  rr,gno. This looks like 
bitter irony, but was no doubt a kindly attempt to take his mind 
oif his unhappiness. The ~ v o r k  was a complete failure, and he never 
attempted another comic opera until he wrote Fals tag,  his crowning 
mastcrpic,ce, at the end of his long liie. That he could have produced 
admirable works of this kind much earlier is proved by such things 
as the abduction scene in Rigole t to ,  several incidents in C n  ballo i n  
v~asrhr ,m ,  the character of Melitone in La  forza del destino and even 
the chorus of murderers in iWarbeth. 

After 1840 1-erdi's liie was relatively uneventful except in operatic 
productivit?-, where it became continually exciting-a talc of gradual 
progress irom success to success, with here and there a failure, and 
a steady advance in diversity of invention, power oi  characterization 
and subtlety of craftsmansliip: it mirht  be added, an advance in 
drnmatic force and insight. were it not that  this is a quality he 
evidently possessed from the very first. With only temporary re- 
lapses caused by some uncongenial libretto (e.g., I masnadieri,  1847) 
or an un~velcome commission (e.g., Le s  Ve^pres siciliennes, 18;;), every- 
thing worked up to the maqnificent last masterpieces: the splendid 
and proioundly musical r l i dn ,  the poignant, poetical and sensitive 
Otello, and the sparkling and inrlulgently human Falstczfl. Ex-en such 
comparatively superficial aspects oi  a composer's workmanship as 
harmony or orchestration are seen to bccome gradually more re- 
sourcciul and refined. The iairylike poetry that  invades Falsta# 
during the progress of thc third act, for in~tance,  could not have been 
dreameti of by those who first heard Rigolr~t to  ( 1 8 j r )  or I1 Troz'atore 
(18.5~). though hints oi  it emerge ili such a sp l~ndid  mitldle-period n o r k  
as L n bnllo it1 ??zaschrrn (18;9) and more than hints in the revised 
versions of Macbe th  (1865) and Sili~oiz B o c ~ a n r g r a  (1881)-the latter 
actually 10 years later than .4ida, but still preceding Otello and 
Falstng by 6 antl 1 2  years res1)ectively. 

In 1840, after the fiasco o i  Ciz giorrio di regno Verdi, then a prey to 
artistic as well as personal tlecpair, made up his mind to give up compo- 
sition iorevcr. But Mcrelli. undaunted by his prcvioi~s failure to help 
him, cunnincly asked him to read T. Solera's libretto of Znb i~ror lo~~o . sov ,  
simply, he iaid, for  his opinion of it. .As Mcrelli hat1 doul~tlcss hoped, 
the sight of a libretto awakened musical i n v c n t i ~ ~ n  in Ycrtli, \\,ho did 
not rest till the opera was composed. I t  was produceti a t  the Scala 
on March 9. 1842, with resounding success, antl hecam? affectionat-ly 
known as Sabl lcco.  A soprano, Giuseppina Strcpponi, was in the 
cast. Sh! gave \-erdi sound practical atlvice about the ice he was to 
ask for h1.5 next opera, I Lor~lbariii  a l l i~  piiiirn rroriiltn (Milan. Feb. 11, 
18+,1). She lived with him iron1 r849. but long regarded herself as 
un\i~orthy to be his second wife and was not married to him until 
10 years later. 

Both I Loirzbardi and Ernalzi (Venice, March 9, 1844), with their 
fiery patriotic tunes, brought \.-erdi into conflict xvith the authorities 
by provoking public clemonstrations against the .-\ustri:rn rule. This 
was not \.crdils direct intention, hut he was as ardently in fa\-our of 
the liherrition and unification oi  Italy in his on-n \ray a s  Garib:tldi and 
JIazzini n-ere in theirs. So he cannot have iailcd to feel inspired to 
write such stirring ~nclodies or to he pleased by the effect they had on 
his audiences. He was beconling so popular that  regulations were 
powerless to suppress him, though they sometimes induced him to 
conspnt to certain channcs in the uwrcls or action of his operas, hut 
never the music. Ant1 it ivas the music which agitated the Italian bloorl. 

.Among the nine \\.orlis ~vhich iollo~ved Brrzani hetnreen 1844 and 
1849, inclutiinn I iizasrtadirri, written ior Jenny Lirid (London,  July 2 2 ,  

I X A ~ ) ,  and J P ~ I L S ~ Z L I , ~ ~ ~ ,  a revision in Frcncli of I L o i i ~ h a r d i  (Paris, 
S o v .  2 6 .  184;), none I ; i t~r  is important except N a r b c t h  (Florence, 
March 14, 1847)) and even that has kept the stage only in the admirable 
reviscrl version (Paris, .Ipril 21, 1865). \'erdi was a keen student oi  
Shakwpeare, though he knelv no Enalish, but ~l.lucbct/z is the only 
n o r k  he drc\v from that  master apart from the last t\vo operas. He 
did xvork spasmodically on a Kirzg Lrar  for several years, but  the 
magnitude oi  the undertaking seems to have discouraged him, and the 
sketches are lost. 

Several oi the operas dating irom before Verdi's 36th year are worth 
study and occasional revival. The first capahle of holding a place in 
the repertory tiatcs from the end oi that  year: Luisa  Millrr (Naples, 
Dec. 8, 1849)~  which has something of the lyrical quality of L a  
Traviczta and shows distinct anticipations of the later and more refined 
manner. 

The three most generally popular of Verdi's operas followed each 
other in cluirk succession: Rigolr t to  (\'enice, March 11, 1851), 11 
T1,ouatoi.r (Rome, Jan.  19, 185,3) and L a  Traviata  (Ycnice, March 6, 
185.3). The first two a t  once had enormous success, but  the last failed 
utterly, partly because the subject (..\lexandre Dumas's L a  Dai?te a u r  
caii~&liac.) \vas thounht shocking and the breach with tradition in 
presenting an opera in contemporary dress even more so, but  mainly 
becausc the cast happened to 11e grossly inadequate. After its revival 
later in the >ear a t  a different Venetian theatre it hecame perhaps the 
first iavourite, not to t ~ e  displaced in many Italian opera lovers' 
affectiorls cven by the final masterpieces. 

The first vvrsion oi  Silizotz Borranrgra (Venice, March 12, 1857) 
is no lolifer important. but L:rz ballo i n  11zasr1zer.a [Rome, Feb. 1 7 ,  

~ S j r ) )  conti~ins. some of the finest music in Verdi's fully maturcd 
manner, as tiocs L!L jorza drl rlrsiino (St. Pe te rsbur~ ,  Nov. 10, r s h r ) ,  
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,vhich is marred only by too many irrelevant, merely picturesque extremity. T o  the southxvest of the cathedral is a fine 15th- 
incidents. D o n  Carlos (Paris, March 11, 1867), composed, like the less century cloister. The  h6 te l -de - z i l l e  ( l i t h  century) has been re- 
interesting V i p r e s  siciliertnes, on a French libretto, is also rather too 
episodic, but the episodes are striking and there is great mastery in stored' 

characterization. VERDUN, BATTLES OF. The  invader of France coming 
Then came the final phase, perhaps the most wonderful summing from the east is confronted by a series of ridges between the  

up of a creative musician's work in extreme old age kno~vn to  musical l~ losel le  and Paris. The  second of these ridges is formed b y  the  
historv. With all his skill and endless invention, Verdi had up to that historic 400 metres high, above the Meuse, called 
time often shown a certain bluntness of imagination and striliing de- 
ficiencies in taste, only at  last, in Falstafl  (&Iilan, Feb, 9, 18'),i), ,to the Heights the hleuse. There is of Verdun, One 

reach, as a l7etcran of 79, a fla\vless refinement 1~1th of the main barriers on the road to Paris. It was the  ~ r i m a r y  
Mozart's alone (though his music is quite difierent, havillg sonlething objective of the German campaign of 1916, and the failure 
in common rather x i th  Donlenico Scarlatti and bein:: for the rest to secure it had a far-reaching influence on the course of w o r l d  
uonderlully original). But as masterly in their xvay are not only the 
work commissioned for the opening of the Suez canal, the resplendent lVar 
 id^ (cairo,  D ~ ~ ,  24, 18711, Tvith its quite un.wagnerian use of a H i s t o r y  of t h e  Fortress.- After the Tvar of 1 8 i 0  Gen. Shrh de 
Leitil iotiv ( q . ~ . ) ,  and the subtle and profoundly moving Ofello (Milan, Ril-iilre. who was entrusted with the task of organizing the fron- 
Feb. 5, 18Si), but also the v-onderful R c q u i e n ~  performed in 1871 tier defenses, constructed a protective curtain stretching f r o m  
i11 memory of -4lessandro Manzoni, which incorporates (with nltera- lTerdun on the north to ~~~l on south. F~~~~~~~~~ guarded 
tions) a Libera  lie written for a funeral mass lor Rossini suggested by 
verdi in 186s, \\-ith music by various ~ ~ ~ l i ~ ~  composers, .ivas the routes between these two places. On this rampart  of the 
never performed. Heights of the Meuse Verdun formed the  northern muzzle, op- 

After FalstnP \-erdi lived in retiremrnt at  his estate of Sant' Agata posite the fortified carnp a t  l l e t z  some 1 0  mi. aTvay. T h e  fortress 
near ~usse to .  He died at  the age of 87 in a Milan hotel on Jan. 27, \\-as planned so that the principal line of resistance faced north.  1901. He had beco~lle increasingly lonely aiter Giuseppina's death 
in 1897 and Tvrote more fo r  the stace, but he did Inside the t ~ v o  lines of forts \\-as an old fortified enclosure of 
four sacred pieces, which are as poipnantly lovely as the Reqcliem. Vauban's time and a citadel dating back to Henry 11. 
These n-orks are not church music in any liturgical sense, but  are V e r d u n  in 1914.-At the beginning of the war the fortress 
great music and show that 1-erdi must not be thought of as exclusively an independent cotnmand. -kiter the battle of  the Frontiers 
an operatic composer, though the musical conditions of his time in 
Italy as as his him to the ill the first the 111 army in retreat pi170ted its right upon i t  as a breakx-ater 
place, His quartet (1873) should also be and if against the German tide of advance. xvhich turned 011 Sept. 13. 
(like the work by Hugo IVoli it slightly resembles) it had bcen called 1911, by reason of the defeat of the German armies before Paris. 
Italian Seretlade, it would have been admired as a thing of great charm ( S e e  ~ I A R ~ E ,  FIRST BATTLE OF.) The French lines Tvere then es- 
instead of being criticized as unsatisfactory chamber music. 
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afzd criticis?lz: G. Menphini, Giuseppe t'rrdi e il ~ ~ ~ e l o d r a i n ~ i z a  italialzo fo r  the armies in the field, ~ ~ ~ k i ~ k .  yerdun and ~ ~ l f ~ ~ t ,  the three 
(1931); M.  Mila. I1 ?~ie lodmi%zma d i  I ' e ~ d i  (1933) ; .\. Lancellotti, 
~ i ~ ~ ~ p p ~  y P r d i  ( 1 9 3 ~ )  ; G ,  ~ ~ ~ ~ ~ ~ l i ~ ,  L J ~ ~ ~ ~ ~ ~ ~ ~ , ~ ~  cl,ea2rire di GilLI-eppe great fortresses on the area of battle, became fortified regio~ls 
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VERDUN, a garrison town of northeastern France, capital I. THE GFRJIAS OBFESSIVE 

of an  nrro?zdisse??zent in the de'pnrtelne?zt of Meuse. bet~veen Paris On Feb. 8. 1916, i t  was discovered that the Germans had brought 
and Metz.  42 mi. N.N.E. of Bar-le-Duc. Pop. (1954) 16.111. a mass of maneuver to the neighbourhood of Verdun. A deserter 

Verdun i lrerodzr~r2l??z),  an important ton7n a t  the time of the disclosed the presence of two corps. On the 11th an  intelligence 
Roman conquest. was made a part  of Belgica Prima. The bishop- officer reported a concentration of troops on the east bank of 
ric. held by  St .  Vanne (498-525j, dates from the 3rd century. the Meuse. The French command a t  once took precautions. 
Verdun was destroyed during the period of the barbarian inva- On Feb. 21; 1916, a t  7:15 A.31.. the Germans commenced bom- 
sions and recovered only a t  the end of the 5th century. Clovis bardment on a front of 25 m.  from the Bois d 'hvocour t  t o  ~ t a i n .  
seized the town in 502. and it afterward belonged to the kingdom About 4 : l j  P.M. the first infantry attack was launched. T h e  
of Austrasia. I n  843 the famous treaty was signed there by the Germans. to effect a surprise, had not dug parallels f rom TI-hich 
sons of Louis the Pious. ( S e e  GERMANY: H i s t o r y . )  to issue and moved from their lines a t  distances from the French 

I n  the 10th century Verdun was conquered by Germany and put lines which varied from 600 to 1.100 metres. Gillet describes 
under the temporal authority of its bishops. Together with Toul their new tactics thus: "Each troop had a specific task. ~ v i t h  an  
and Metz. the town and its domain formed the territory of the objective of limited breadth and depth. . . . T h e  a t tack took 
Trois-I2v6chi.s. I n  the 11th century the burghers began a struggle place in waves about 80 metres apart. . . . Shell fire x\-ould sup- 
~ v i t h  their bishops. which ended in their obtaining certain rights in port  the advance continually. On no account should troops 
the 12th century. I n  1552 Henry I1 of France took possession of attempt to overcome resistance which has not been broken by 
the Trois-~vEchCs, which finally became French by the peace of artillery fire. Units xhen  held up must x a i t  for fresh artillery 
IVestphalia. I n  l i 9 2  the citizens opened their gates to the Prus- action." 
sians. I n  1870 the Prussians invested and bombarded it three E a r l y  G e r m a n  Successes.-The French line rested on the  
times, till it capitulated in the beginning of Kovember. (For the village of Brabant,  then on the Bois de Consenvoye. Bois d 'Hau- 
part  played by S'erdun in World War  I see  VERDUX, BATTLES O F ;  mont,  Bois de Caures, Bois de Ville and on Herbebois. X little 
II'ORLD WAR I . )  in the rear the Bois de La Wa\~ril le (southeast of the Bois de 

Yerdun stands on the l l euse .  canalized there. and was a great Ville) and the village of Beaumont had been strengthened. .kt 
fortress. The chief quarter of the town lay on the slope of the left Herbebois the Germans captured the first lines bu t  xvere stopped in 
bank of the river and was dominated by the citadel which occupied front of the supporting trenches. The Bois de Cnures xvas lost, 
the site of the old abbey of St .  Vanne. founded in the loth cen- but  its northern part  17-a~ retaken during the night. The  loss of the 
tury.  The  n.hole t o m  was surrounded by a bastioned enceinte, Bois d'Haumont was a serious matter.  X French counter-attack 
pierced by four gates; that to the northeast, the f o r t e  Chausshe, on the 22nd a t  6 A.JI. failed. The  line had been pierced. 
15th-17th century. with two crenelated to~vers,  n-as little damaged The  Germans made good use: on the 22nd. of the advmtage  
in World TVar I. The cathedral of Notre Dame, in process of gained a t  the Bois d'Haumont. The village of Haumont  was de- 
restoration, stands on the site of two previous churches of the stroyed by shell fire and a t  5:00 p.11. was attacked by three col- 
Romanesque period, the first of which r\-as burned do~vn in 1017. umns. The main redoubt, built of concrete. collapsed and buried 
There are double transepts, and till the 18th century, when the 80 men. The remaining defenders r e r e  hunted from the cellars 
n.estern apse I\-as replaced by a f a ~ a d e ,  there was an apse a t  each by bombs and liquid fire but rallied a t  Samogneux. Bois de Ville 
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was lost. Bois de Caures was then enveloped on the right and left 
and Col. Driant decided to withdraw his chasseurs to Beaumont. 
B e  was the last to  leave the wood and was then killed. On the 
23rd the village of Samogneux was overwhelmed by shells and 
set on fire but the garrison held on till night fell. On the extreme 
left the village of Brabant outflanked by the German advance 
became untenable and was evacuated. On the right Wavrille and 
Herbebois were lost and the front passed along the northern 
edges of Bois des FossCs and La Chaume. 

I n  three days the Germans had captured the first of the French 
positions. Each side was reinforced on the 24th. A fresh regi- 
ment from the V. Res. Corps was sent to each of the German 
corps. The corps on the right which, having gained the greatest 
success, thereby became as it  were a pivotal wing, also received 
a battalion of Jagers. On the French side the two divisions in 
line from the 21st were relieved, on the left by a division of the 
VII. Corps, on the right by two brigades from the XX. Corps. 
These troops, thrown at  night into doubtful. positions in the open 
country, were immediately destroyed. The 24th was the most 
critical day of the whole battle. On their right, where the Ger- 
mans sought to move out from Samogneux, they were nailed 
down by the French artillery on the left bank. But they started 
a fresh attack immediately eastwards and captured all the line 
Beaumont, Bois des FossCs, Bois des Cauriiires. Further they 
penetrated towards Douaumont along the ravine of the Vauche. 

The second French position was lost in one day. I n  the eve- 
ning the situation was so grave that Gen. Langle de Cary, com- 
manding the Centre group of Armies, ordered the 11. Corps, 
then closely engaged in the WoEvre, to  fall back on the Heights 
of the Meuse. This movement was carried out during the night. 
That  same evening (24th) Gen. Joffre handed over the opera- 
tions before Verdun to a fresh army, the II. ,  commanded by Gen. 
PCtain, who after the Battle of Champagne had been resting at 
Noailles. The X .  Army, on relief by the British Army, was 
placed in the general reserve. 

N e w  F r e n c h  Dispositions.-The initial task of the army 
under instructions of Feb. 2 j at 9 .oo A M. was to concentrate 
the troops of the Verdun area on the west bank and to prevent 
the Germans from crossing the Rleuse. But on the 24th at mid- 
night Gen. Castelnau set out for Verdun armed with full powers 
from the commander-in-chief. H e  halted at  Avize, headquarters 
of Gen. Langle de Cary, whence at  j . 4 j  A.M. on the 25th he 
telephoned to Gen. Herr to order him to hold at  all costs the 
line on the edst bank facingnorth between the Aleuse apd Douau- 
mont and, facing east, on the Heights of the Meuse. Gen. 
PCtain went on the morning of the 2 5th to Chantilly and thence 
to take charge of the battle, from the zj th  at  midnight. 

During the s j th ,  on the French left, the Germans advanced 
1,500 metres south of Samogneux up to the mill of Cotelettes. 
Further east they captured Bezonvaux. A party of Branden- 
burgers crept up to the fort of Douaumont, found it empty and 
took possession of it. Gen. de Bonneval, commanding the 37th 
Div. on the French left on the Talou and the Poivre Hills was 
afraid of being surrounded and ordered retreat on the Bellevilie 
Hills. This order was only partially carried out. The Zouaves 
held their position on the west of the Poivre. On the other hand 
while the 37th Div. retreated, the 39th Div. of the XX. Corps, 
going up into the line, passed it  and covered the line Bras- 
Hardaumont. 

On the 26th Gen. PCtain, a t  his headquarters a t  Souilly, re- 
organized the battle plan. He drew a sharp line-Bras-Douau- 
mont-which he entrusted to the XX. Corps. H e  divided the 
area into four sections: ( I )  under Duchesne in the Woevre, 
( 2 )  under Balfourier from the IVoevre to Douaumont, (3) under 
Guillaumat astride the Meuse, and (4) under Bazelaire on the 
left bank. The artillery as it arrived was divided between these 
four commands. On Feb. 21 it consisted of 388 field guns and 
244 heavy guns. I n  a few weeks there were 1,100 field guns, 225 
guns of calibres from 80 to I o j  mm. and 590 heavy guns. The 
French regained the mastery of the air. The 59th Div. was set 
t o  build two defensive positions chosen on the 27th and redoublsd 
on March 2 by two intermediate lines. Three thousand territorials 

repaired and widened the Sacred Way. 
Reinforcements arrived. The I. Corps was at  Souilly on the 

2 jth and the XIII .  Corps at  Revigny. The XXI. Corps followed 
it two days later. The XIV. Corps detrained on the 20th and 
the 111. Corps on the 29th. Between the 26th and the 29th the 
Germans hurled violent attacks against Douaumont. On the 
east they reached the position of Hardaumont and attacked Bois 
de la Caillette. They stopped, exhausted, on the 29th. 

T h e  Second Phase.-The Germans failed to gain an immediate 
decision at Verdun. They soon realised that the British Army 
was about to attack them on the Sonlme. For four months they 
kept the battle of Verdun going with furious tenacity in order 
to disorganize the attack prepared by the Allies in Picardy. For 
the French Staff the problem was to hold on at  Verdun without 
ceasing to prepare for the Somme. On March 6, as Gen. PCtain 
had expected and feared from the beginning, the Germans ex- 
tended the action to the west bank. The attack was made by two 
corps, the VI. Res. and the X. Res., the latter taken from the 
General Reserve. On the 6th they captured the Hill de 1'Oie 
and on the 10th Bois de Cumiiires. They were thus enabled to 
attack one of the pillars of the main line of defence, the Mort 
Homme. On the 14th they captured the lower crest of that 
double hill. The higher crest, Peak 295, could be held by  neither 
side and was No Man's Land. 

The second pillar of the French line, further to the west, and 
known as Hill 304, was attacked on March 20 by the 11th Bava- 
rian Div. which took the Bois d'Avocourt but could not issue 
thence. 

The Germans brought up fresh troops and the battle began 
again on March 28 on the west bank. I t  ended on April 8 by the 
French losing all that remained of their former front line. The 
new front passed thereafter by the redoubt at  Avocourt, the first 
slopes of Hill 304, the southern reverse of the Mort Homme and 
the north of Cumii.res. On the right bank on March 31 the 
Germans captured the village of Vaux, which had held out till 
then, and on April 2 took the lake behind the village. Then on 
April 9 the Crown Prince attacked on both banks on a scale not 
known since the first attacks in February. The results were in- 
significant. On the morrow Gen. PCtain wrote in his orders of the 
day "the 9th April was a glorious day for our Armies . . . 
Courage. n'ous les aurons." 

On April 2 0  the French counter-attacked on the east bank in 
order to clear the Mort Homme. But on May 3 the Germans 
renewed the offensive by an attack on Hill 304. On the 8th they 
captured Bois Camard, west of the Hill. On the 13th and 16th 
they attempted without success to  advance from this position. 
They then organized a new attack on the 18th with a fresh corps, 
the XVIII. Res. Corps and two divisions of the XVIII .  and added 
on the ~ 2 n d  the aznd. Res. Division. This violent battle ended 
on the 24th with the capture of Cumikres. As the Germans had no 
reserves available the tired units could not be relieved and on the 
26th they lost a portion of the trenches they had won. 

There had been changes in the command. On April 2 the east 
bank sector had been placed under the orders of Gen. Nivelle, 
the west bank under Gen. Berthelot. At the end of April Pktain 
was called to command the Armies of the Centre and handed the 
11. Army over to Nivelle. The Germans, too, from March had 
divided the field of battle into two sections, Gen. von Mudra 
commanding on the right bank, Gen. von Gallwitz on the left 
bank. In April Rludra was replaced by Lochow. In  July Fran~ois  
relieved Gallwitz. The Allies' preparations on the Somme took 
definite shape. Before all things the Germans had to prevent the 
French from taking part in these operations. For this a new 
success in the ,'Teuse was necessary. 

The main French line of defence on the east bank was the C6te 
de Froide Terre-Fleury-Fort de Souville. On the right this 
position xas covered by the fort of Vaux, on the left by the crest 
of Thiaumont I t  was first necessary to  capture Vaux and T h ~ a u -  
mont. On June I these two positions were attacked. Vaux was 
taken on the 9th. Thiaumont farm, taken by the Germans on the 
  st, was recaptured by the French on the znd, who lost i t  agaln 
on the 9th. German attacks on the Thiaumont outworks behind 
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the farm failed completely. They succeeded in establishing them- 
selves on the west and opposite side in the ravine of La-Dame. 
At the same time battle was resumed on the west bank. Between 
May 29 and 31 the Germans took Curnikres but tried vainly to 
move out of Bois Camard against Hill 30.1. 

Time pressed more and more. On June 4 Gen. Brusilov started 
a wide offensive in Volhynia. I n  these conditions the Germans 
delivered a large scale attack on the line Froide Terre-Souville on 
June 21. On the west the Bavarian Corps took the fortified post 
of Thiaumont but was checked in front of the fort at Froide 
Terre. I n  the centre the Alpine Corps captured Fleury. On the 
west the 103rd Div. took the first line of trenches in front of 
Souville but failed before the second line. So serious was the 
situation for the French that on June 23 PCtain warned Gen. 
Joffre and suggested moving to the west bank if the enemy 
reached the counterscarps. Joffre's answer on the 27th was a per- 
emptory order to hold on to the east bank. 

Meanwhile .the preliminaries of the great Franco-British offen- 
sive on the Somme started on June 24 and the actual battle began 
on July I .  On July 11 the Germans made yet another attack on 
Verdun-from Vaux to Souville. I t  crumpled up on the slopes 
of Souville, the principal objective. On Aug. 3 the French retook 
Thiaumont and Fleury on Aug. 4. The Germans regained Thiau- 
mont on the 8th. Throughout the whole month there was local 
fighting. The last German attack on Sept. 3 also failed. The battle 
of Verdun, properly called, had come to an end. From Feb. 21 to 
June I j the Army at  Verdun had seen 66 divisions on its front. 
Up to July I the Germans had used up 433 divisions. I t  is true 
that they maintained them on the ground by depots situated a 
march behind the front and left them fighting till worn out. The 
French artillery fired 10,300,000 rounds with the field artillery, 
1,200,000 rounds of medium and 600,000 rounds of large calibre. 

11. THE FRENCH COUNTER-OFFENSIVE 

On Sept. 13 M. PoincarC handed to Verdun the cross of the 
Legion of Honour and Allied decorations. The ceremony took 
place in the casemates of the citadel. From that moment began 
a new phase, that of the liberation of STerdun. To a large extent 
the glory of this feat belongs to Gen. Mangin. Called from the 
battlefield of Verdun on June 2 2  he was placed in command of 
Group D ,  which then stretched from the Meuse to Fleury and 
was progressively enlarged right up to the cliffs of the Meuse. 
On Sept. 17 in a report to Nivelle he set forth reasons for aban- 
doning operations in detail and for seeking to free Verdun by a 
plan on broad lines. 

The first scheme, approved by Nivelle on Sept. 21, dealt only 
with an advance up to 300 metres north of the farm of Thidu- 
mont. The scheme of the 24th went further and included the fort 
of Douaumont as far as possible. A third scheme, that of Oct. 9, 
covered the capture of the fort of Douaumont and perhaps that 
of the fort of Vaux. A formidable artillery preparation with 650 
guns started on Oct. 21. The assault was delivered on Oct. 24 at 
11.40 A M ,  by three divisions, the 38th on the left, 13grd in the 
centre, and 74th on the right. The first waves marched under a 
creeping barrage which progressed according to a set time-table, 
so that the infantry were as it seemed fastened to a wall of steel. 
By night Douaumont was taken with 6,000 prisoners. The divi- 
sion on the right had not reached the fort of Vaux which was 
evacuated by the Germans on Nov. 2, the day before the date 
fixed for attack by the 63rd Division. 

I n  order to develop this success to the full Gen. Mangin was 
obliged to restore his ammunition reserves by continued economy. 
He  intended to attack again on Dec. 5 over a front of 10 m. in 
order to retake at one blow the whole of the former second French 
line which had been lost on Feb. 24. Artillery preparation started 
on Nov. 29 with 750 guns. Bad weather intervened. The Ger- 
mans had been warned and the value of a surprise was lost. I n  
order to upset the plans of the French the Germans made a vio- 
lent attack on Dec. 6 and captured Hill 304. Fine weather re- 
turned on the 9th and Nivelle recommenced the. artillery 
preparation. On the 15th a t  10 A M .  the attack was made The 
German barrage started two minutes too late. The attack had 

started, four divisions being in line. By night they had retaken 
the whole of Poivre Hill. The line ran in front of Hill 378, stopped 
2 0  metres south of the farm at Chambrettes, then turned south 
across Bois d'Hardaumont and la Vauche up to the outwork a t  
Bezonvaux. The French captured 11 j guns and 9,000 prisoners, 
This, known as the battle of I,ouvemont, was completed on the 
18th by the recapture of Chambrcttes. The spring passed in 
organising the area conquered and preparing for the final battle. 

The F i n a l  Battle.- In the summer of 1917 PCtain formulated 
plans for a series of limited offensives for the purposes of raising 
the spirit of the army and decided on an operation on the northern 
front of Verdun on both banks having as objectives Mort Homme 
on the left and Samogneux and Beaumont on the right. The 
attack planned by PCtain was delivered on Aug. 2 0  after six days' 
heavy artillery preparation. The X I I I .  and XVI.  Army Corps 
attacked on the left bank, the XV. and XXII .  on the right bank, 
16 divisions in all being engaged. Mort Homme was captured on 
the zoth, Hill 304 on the 24th. On the right bank Hill 344 was 
taken on the zoth, Samogneux on the ~ 1 s t .  More than 1o;ooo 
prisoners were taken. Reaulnont alone remained in German hands. 
This was the final battle of Verdun. 

Dugard, La Victoire de Verdun,  Feb. 1916-I\iov. 1917, Paris 1918. 
Falkenhayn, General Headquarters, 1914-1916, London, 1919. Thom- 
asson, Lcs Prdli?ninaires de Verdun,  Paris, 1921. Moser, Kurzer strate- 
gischer i'berblick iiber den LVeltkrieg, Berlin, 1921. Corda, L a  Gzierre 
A-londiale, Paris, 1922. Palat, La Rude sur Verdun ,  ,4ug. 1915-June 
1916, Paris, 1925. Moser, Ernsthafte Plaudereien ziber den Weltkrieg, 
Stuttgart, 1925. Reichsarchiv, Die Tragodie volt Verdun  1916, Olden- 
burg, 1926. Moser, Das militari.~ch und  politisch Wichtigste v o m  
Weltkriege, Stuttgart, 1926. Grasset, Verdun,  Paris, 1927. See also 
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VERE, the name of an English family extolled by hlacaulay 
as "the longest and most illustrious line of nobles that England 
has seen." is deril-ed from the village of Ver. near Bayeux. I t s  
founder. Xlberic de 1-er (d. 1088) held lands in hliddlesex. Suffolk, 
Cambridgeshire and Essex (Castle Hedinpham) ; the fanlily badge, 
the blue boar, is still found in Essex churches. In  I I j j his son, 
Aubrey de Vere (d. I 141) 'vas made great chamberlain of England; 
this office was confirmed to Aubrey, his successor, by the empress 
Maud. who also made him 1st earl of Oxford (1142). Robert 
(II;o?-1221). who became 3rd earl of Oxford in 1214. was one 
of the 2; executors of Magna Carta, The 5th earl. also Robert 
( I  240-1 296 J ,  sided with Simon de Alontfort, and temporarily for- 
feited his earldom and offices. John. the 7th earl (1313-1j6oj, 
fought a t  CrCcy and Poitiers. His grandson Robert, the 9th earl 
of Oxford (q.v.), Richard 11's favourite, was attainted in 1388. 
His uncle. Aubrey, was restored in 1393. and was succeeded by 
his elder son Richard (d. 141;) who fought a t  Xgincourt. The 
12th earl. John. was beheaded (1462). with his eldest son, as a 
Lancastrian; their death was avenged by his younger son, John 
(q.tm.1. On the death of the 14th earl. also John, without issue, 
in I 526, the family baronies fell to his sisters, but the earldom 
passed to his cousin John (d. I j403). grandfather through his 
younger son of "the fighting 1-eres" (see belo~v). His eldest son 
John became 16th earl and regained the great chamberlainship 
which had been lost in 1526. 

E d ~ ~ a r d .  I 7th earl of Oxford ( q . ~ . ) ,  squandered much of the 
family wealth. IVhen his son Henry ( I  jgj-1625) died at the 
siege of Breda, the titles TTere disputed between Robert \-ere, his 
second cousin. who became earl: and Lord IVillouphby d3Eresby, 
con of his aunt. who became great chamberlain. The 19th earl n-as 
killed at the battle of Maastricht (1632) and his son. Aubrey 
(1626-1703). became 20th and last earl. A royalist during the 
Great Rebellion, he received various rewards at  the Restoration, 
including command of a reginlent of horse called after him "the 
Oxford Blues" (later "the Blues"; the royal horse guard) .  His 
only surviving descendant. Diana. married the 1st duke of St. 
Albans (g .v . j ,  and their descendants received the barony of S'ere 
in I 7 jo. 

VERE, SIR FRANCIS ( I  j6o-1609). English soldier, was a 
nephew of the 16th earl of Oxford. He served under the earl of 
Leicester and Lord Willoughby in the Netherlands. I j8 5-89. dis- 
tinguishing himself at Sluys ( I  58;) and Gergen-op-Zoom ( I  jY8). 



As sergeant major general he commanded the English forces in the 
field there after Willoughby's resignation and played a prominent 
part in the campaigns of Maurice of Nassau, which finally drove 
the Spaniards out of the provinces east of the Ijsel river (1590- 
9 j). I n  1596 he served as lieutenant general in the Cadiz expedi- 
tion and in 1597 took part in the islands' voyage. 

Returning to the Yetherlands. Sir Frances helped to take Turn- 
hout and then to negotiate a new treaty with the Dutch in 1598. 
H e  was made general of all the English forces there and governor 
of the Brielle. IVounded helping Maurice to win the victory of 
Sieuport  in 1600! he then conducted the defense of Ostend (1601- 
02) .  He  returned to England on the conclusion of peace with 
Spain in 1603 but \vent on another mission to the Dutch in 160 5-06. 
He  died in London on Xug. 28. 1609. 

SIR HORACE VERE. BARON VERE OF TILBURY (1565-1635), Sir 
Francis' younger brother, served under him in the Netherlands 
(1590-94) took part in the Cadiz expedition and fought at Sieu- 
port and Ostend. On Sir Francis's retirement, Sir Horace was 
left as senior English colonel in the Xetherlands. From 1609 till 
1616 he TTas governor of the Brielle and in 1610 he was present a t  
the siege of Julich. 

After the outbreak of the Thirty Years' War he commanded the 
expedition to assist the elector palatine in 1620 but,  ill-supported 
and with inadequate forces: he was compelled to capitulate a t  
hlannheim in 1622. Returning to Dutch service in 1623, he made 
a brilliant but unsuccessful attempt to relieve Breda (1625) and 
took a leading part in the sieges of 's Hertogenbosch (1629) and 
Maastricht (1632). He was created Baron Vere of Tilbury in 
1625. Sir Horace died on Slay 2 .  163 j. (R.  B. ~VAI.) 

VERESCHAGIN (VERESTCHAGIK J . VASILI VASILIE- 
VICH (1842-1904)~ Russian painter, noted for his war canvases, 
was born a t  Cherepovets on Oct. 26. 1842. He  attended the St. 
Petersburg academy and studied under Jean LCon GCrBme in Paris. 
Devoting his life to travel, he acquired subjects for canvases from 
on-the-spot impressions in the Caucasus. in the Crimea, along the 
Danube and in Turkistan ~ i t h  the Russian army. I n  the Balkans 
during the Russo-Turkish IVar (a t  which time he was I\-ounded). 
Vereschagin was provided with the themes of some famous war 
pictures. He  also painted in Syria and in Palestine and beheen  
1885 and 1903 traveled in Russia, the L-nited States and Japan. 
He  died at  Port Arthur on April 13. 1904, during the Russo- 
Japanese War. while aboard the Bagship of Xdm. Stepan Alakarov. 
Vereschagin's historical scenes of the invasion of Russia by Na- 
poleon in 181 2 enjoyed extraordinary popularity: innumerable re- 
productions of them were made. The pacifist and humanitarian 
movement of the time made use of a painting of his representing 
a pyramid of skulls ("The Apotheosis of LVar"), and of the series 
of three representing a Roman execution ("The Crucifixion"). 
sepoys blox~n from the guns in India and the execution of Nihilists 
in St. Petersburg. His xorks are to be found in Alosco\~ at the 
Tretyakor gallery and in Leningrad at  the Russian museum. His 
memoirs were published in English in 188.;. 

Sce Eugen Zabel, Weretrchagin (1900) ; A. Lebediev, Vercschagui~z 
(1959). ( M  K B.) 

VERGA, GIOVANNI (1840-1932). Italian novelist. was 
born at  Catania. Sicily. In  1865 he published Stovia di 2~7za pec- 
catvice and I Cavhonuri della montagna, but his literary reputation 
was established by his Eva and Stovia di zlna capinera (1869). 
Other novels followed. ~Walavoglia (1881) and A+Iaestro Don  Gesu- 
aldo (1889. Eng. trans. 1923). His finest work, honlever. is seen 
in his short stories and sketches of Sicilian peasantry. Medda 
(1874) and Vi ta  dei canzpi (1880) ; and his Cavallevia Rxsticana 
(Eng. trans. of this and other stories 1928) acquired new popu- 
larity from its dramatization and from Alascagni's opera on this 
subject. Verga and Fogazzaro between them may be said to have 
faithfully chronicled the inner and popular life of southern and 
northern Italy. D .  H.  Lawrence translated many of Verga's 
works into English. Verga died in Rome on Jan. 2 7. 192 2. 

VERGENNES, CHARLES GRAVIER, COMTE DE 
(1717--1787). French statesman. was born at Dijon on Dec. 20, 

I 717. He entered the diplomatic service under his uncle XI. de 
Chavigny, a t  Lisbon. He became ambassador a t  Constantinople 

and then in Sweden, where he assisted Gustavus I11 in the revolu- 
tion of 17 72. 

IVith the accession of Louis XVI Vergennes became foreign 
minister. His general policy was one of friendly relations with 
Austria, combined with the limitation of Joseph 11's ambitious 
designs ; the protection of Turkey; and opposition at all points to 
England. His hatred of England led to his support of the Ameri- 
can States in the JVar of Independence. Vergennes sought to 
secure the armed neutrality of the Northern P o ~ ~ e r s  eventually 
carried out by Catherine 11; he ceded to the demands of Beau- 
marchais that France should secretly provide the Americans with 
arms and volunteers. I n  1777 he informed the American com- 
missioners that France was willing to form an offensive and de- 
fensive alliance with the new Republic. I n  1781 he became chief 
of the council of finance. 

Yergennes died on Feb. 13, 1787. 
VERGIL: see VIRGIL. 
VERGNIAUD, PIERRE VICTURNIEN ( I  753-1 793), 

French orator and revolutionist, was born on May 31. 1753. a t  
Limoges. The son of a merchant of that town, he attracted the 
notice of Turgot, \vho was then intendant of Limousin. Turgot 
secured his admission to the college of Plessis in Paris. where he 
received a solid classical education. On leaving college he became 
secretary to Duputy. president of the parlement of Bordeaux. 
Vergniaud was thereafter called to the bar (1782). In  1789 
Vergniaud lvas elected a member of the general council of the 
department of the Gironde. He  was chosen a representative of the 
Gironde to the Kational Legislative assembly in August 1791. 

The extremists used the passions which his oratory a~vakened 
for objects he did not foresee. This happened even with his first 
assembly speech, on the e'fnigre's. His proposal was mainly that 
a treble annual contribution should be levied on their property; 
but the assembly confiscated their goods and decreed their deaths. 
Step by step he was led on to palliate violence and crime, to the 
excesses of which his eyes were only opened by the massacres of 
September, and which ultimately overwhelmed the party of 
Girondists which he led. I t  has alnrays been held against him 
that on March 19. 1792, when the perpetrators of the massacre 
of Xvignon had been introduced to the assembly by Collot 
d3Herbois. Vergniaud spoke indulgently of their deeds and lent 
the authority of his voice to their amnesty. I n  language some- 
times turgid. but nearly always of pure and powerful eloquence, 
he worked at  the theme of the e'ntigvks, as it developed into that 
of the counterrevolution; and the project of an address to the 
French people x~hich he presented to the assembly on Dec. 27, 
1791. shook the heart of France; and, especially by his call to 
arms on Jan. 18, he shaped the policy which culminated in the 
declaration of \Tar against the king of Bohemia and Hungary on 
April 20. This policy in foreign affairs, which he pursued through 
the winter and spring of 1791-92, he combined with another- 
that of fanning the suspicions of the people against the monarchy, 
which he identified with the  counterrevolution^ and of forcing 
on a change of ministry. On March 10. Vergniaud delivered a 
po~verful oration in which he denounced the intrigues of the court 
and uttered his famous apostrophe to the Tuileries: "In ancient 
times fear and terror have often issued from that famous palace; 
let them re-enter it to-day in the name of the law!" The speech 
overthrew De Lessart, whose accusation was decreed; and Roland, 
the nominee of the Girondists, entered the ministry. The Moun- 
tain used Yergniaud, whose lofty and serene ideas they applauded 
and travestied in action. Then came the ribt of June 20!  and the 
invasion of the Tuileries. He rushed among the croxd. but was 
powerless to quell the tumult. But his speeches breathe the very 
spirit of the storm, and they were perhaps the greatest single 
factor in the development of the events of the time. On Xug. 10, 

the Tuileries 1w.s stormed, and the royal family took refuge in 
the assembly. Vergniaud presided. To the request of the. king 
for protection he replied in dignified and respectful language. 

On Dec. 31. 1792. Vergniaud delivered one of his greatest ora- 
tions. He pictured the consequences of that temper of vengeance 
n.hich animated the Parisian mob and was fatally controlling the 
policy of the Convention, and the prostration which would ensue to 
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France after even a successful struggle with a European coalition. 
which ~vould  spring up af ter  the murder of the king. On Jan. 16, 
1793. the vote began to be taken in the Convention upon the 
punishment of the king. On the 17th Vergniaud announced the 
fatal result of the voting. \Vhen the institution of a revolutionary 
tribunal was proposed. Vergniaud vehemently opposed the project. 
and on March 10 had to go into hiding. On March 13 Vergniaud 
boldly exposed the conspiracy in the Convention. The antagonism 
caused by  such an attitude had reached a significant point n-hen 
on April 10 Robespierre himself laid his accusation before the  
Convention. Vergniaud made a brilliant reply, and the attack for 
the moment failed. On June 2 ,  179.3, things came to a head. The  
Convention nas  surrourided with an  armed mob. ~ v h o  clamoured 
for the "t~venty-tc~o." The decree of accusation was voted, and 
the Girondists were proscribed. Vergniaud was offered a safe 
retreat. H e  accepted it only for a day. and then returned to his 
own dwelling. I n  July he was imprisoned in La Force. The  
Girondists appeared before the Revolutionary tribunal on Oct. 2 i .  
On Oct. 31, 1793, they went to the scaffold. Vergniaud T T ~ S  

executed last. (SH. ;  X.)  
VERHAEREN,  MILE (1855-1916), the most outstanding 

Belgian poet to write in French, whose work, by its strength and 
range. will stand comparison with that of Victor Hugo. Born 
313y 21. 1855, a t  Saint Amand lez-Puers. a village on the river 
Scheldt. he \?as educated a t  Brussels and Ghent and from 1875 
to 1881 studied law a t  Louvain. where he became acquainted 
with >lax \Taller. the founder of the influential periodical L a  
J ~ / L ? L P  Rclgi(//le (1881). Articled to the barrister and patron of 
the arts Edmond Picard, he became one of the group in Brussels 
\T-ho brought about the literary and artistic renaissance o f ,  the 
1890s. His first hook-a collection of violently naturalistic poems 
( L e s  Flartztrr~des, 1883) created a sensation. I t  was follo\ved by 
short stories and a monograph on Joseph Heymans, but Les  JIoines 
(1886 I.  L c s  Soirs  (1887; Eng. trans., 191S)> L e s  De'biicles (18881, 
L e s  Fla?nben/lx ~zo i rs  (1890). A I L  Uord  de la rorite (1891; later 
retitled L e s  Bovds  de la r o u t e ) ,  L e s  Apparzls dans m e s  clzerizi7is 
(1891 I and L e s  Cnmpugnes  lzallrlcine'es (1893) confirmed his 
reputation as a lyrical poet. I n  1895 growing concern for social 
problems inspired L e s  t'illages illusoives and Les  T.illes tcnta-  
clllaires. L c s  Herlres claires (1896 ; Eng. trans.. T h e  Sunli t  Hollrs ,  
I91 i i ,  an avon-a1 of his love for his ivife. led to the series of his 
major ~vorks .  among which the most outstanding are Les  Visczges 
de lu 17ie (1899). L e s  Forces t z l ~ ~ ~ t i l t r ~ e u s e s  (1902). L c s  Trtzdresses 
pre7t~idres ( 1903, the first part  of the five-part Tozltc la Fln~zdrc 1. 
Lil .IIz~ltiple Sple?idctiv (1906 1 .  L e s  R y t i c ~ n e s  sozl~~evains (1910 I and 
L e s  Hie's nzozi~(27~ts  (1912). During this period he also published 
books on ar t .  two further collections of personal lyrics to his wife 
and plays-L(~s '-1zibes (1898; Eng. trans. by A. Symons), L e  
C1oitr.e (1900: Eng. trans.! 1915j. Philippe I I  (1901: Eng. trans.. 
19161 and He'lP?lc de Spar te  (1912; Eng. trans.. 1916j. 

Deeply stirred by the outbreak of Tvar in 1913. Verhaeren took 
refuge in France where he addressed meetings in many towns to 
rally support ior his country. On S o v .  2 7 .  1916. after one such 
meeting. he was accidentally killed  hen catching a train a t  Roue11 
station. 

'Ihe qualities most characteristic of 1-erhaeren's considerable 
poetic output-more than 30 collections-are vigour and breadth 
of vision. His unusually strong lyrical gift, his burning vitality 
and originality, by which he transforms the technique of the 
Symbolists into a highly personal instrument, are expressed in 
a fresh. unpolished language of great power and flexibility. His 
three main themes are Flanders, human energy (expressed in the 
desire for progress. for the brotherhood of man and for the eman- 
cipation of the  ork king classes) and his tender, understanding 
love ior  his wife. I t  is perhaps in the poems celebrating the quiet 
joys of hearth and home that he is most moving. More generally 
popular are those glorifying Flanders-the greatness of its painters 
and the pleasures of its common people-and those which exalt. 
the triumph of human intelligence over matter and praise the 
epic beauty of the industrial age, in which man's servitude hns 
power to bring about his liberation. 

His plays in verse. although often showing dramatic po\T7er and 

poetic inspiration. are marred by an over-rhetorical style and 
are rarely produced. His ~ ~ o r k s  on a r t  s h o ~ i ~  sympathy with those 
painters-Remhrandt. Rubens, James Ensor and others-who 
depict life a t  its boldest, most picturesque and most colourful. 

BIBC.~OGRAPIXY.-L. Razalgette, E. Verhaeren (1907) ; Stefan Zweig, 
fi. I 'er l~arrri~ (1910; Eng, trans.. 1013) ; -4. Mockel, Cn Poite  de 
I'Pizrr,qir: I?. Vrrlzacrfvz (191i) ; J .  de Smet, E .  Verlzaeren, 2 vol. (1909- 
20) ; R. Golstein, I?. t 'euhar~en,  la I'ie et lJ0euvre (1924) ; P .  Rfansell 
Jo~lcs. f?. Verharrviz: a S tudy  in the Developii~ent of His Art and Ideas 
(1920), T'e~harroz (1957); J .  M. Culot, E .  Verhaeven: I;;ze Bihliog- 
1,aphie (1954). (J.-E.-M.-G. D.)  

VERLAINE, PAUL (1834-1896), French lyric poet, was 
born a t  Ivletz on March 30. 1843  H e  was the  son of one of 
Kapoleon's soldiers. who had become a captain of engineers. Ver- 
laine ?\as educated in Paris. and became clerk in  an  insurance 
company. H e  was a member of the Parnassian circle. with Catulle 
Mendes. Sully Prudhomme, Franqois CoppCe and the  rest. His 
first volume of poems, the Po&mes saturniens (1866), was written 
under I'arnassian influences, from which the fz tes  galantes  (18693, 
as of a \&':itteau of poetry, began a delicate escape; and in L a  
U o n n e  Chunsort (1870) the defection was still more marked. H e  
married in 1870 3lile. Mautet.  During the Commune he was in- 
volved with the authorities for having sheltered his friends, and 
I\-as obliged to leave France. I n  1871 the strange young poet Jean 
Arthur Kilnbaud came somewhat troublingly into his life: into 
which drink had already brought a lasting disturbance. 

LVith Rimbaud, he wandered over France, Belgium, England, un- 
til a pistol shot. fortunately ill-aimed, against his companion 
brought upon him two years of imprisonment at  Mons. Solitude, con- 
finement and thought converted a pagan into a Catholic, without, how- 
ever, rooting out what was most human in the pagan; and after many 
years' silence he published Sagrsse (1881), a collection oi religious poems, 
which, for humble and passionate conviction, as well as originality oi 
poetic beauty, must be ranked with the finest religious poems ever 
written. Roll~ancrs' salzs paroles, composed during the intervals of 
wandering. appeared in 1873. and shows us Yerlaine at  his most perfect 
moment of artistic self-possession. before he has quite found what is 
deepest in himself. He returned to France in 187;. His \vile had ob- 
tained a divorce from him. and Verlaine made another short stay in 
England, teaching French. After about two years' absence Verlaine 
was again in France. He taught in more than one school and even 
tried farming. The death of his mother dissolved the ties that hound 
him to "respectable" society. During the rest oi his life he lived in 
poverty. often in hospital, but always with the heedless and uncon- 
querable cheerfulness oi a child. iliter a long obscurity, famous only 
in the Latin Quarter, amonr the cafk where he spent so much of his 
days and nights. he enjoyed at last a European celebrity. In 1893 he 
paid another visit to Endand, this time as a distinguished poet. He 
died in Paris on Jan. 8, 1896. 

His 18 volumes of verse, which also include Jadis et izagub~e (1884). 
ii I ~ Z O Z L Y  (1888). Pa1.alldlef7tent (1889). Bo~zhez~r  (1891) varv ~ rea t l \ -  
in quality ( 4  7:) 

His Oeuvres compldtes were published in 1899 and in later editions 
and his 0 r ~ t " r e s  postlzu~izet in 1903 His Poi'tes ~izaz~dit \  (1888) and 
Confestioizs (189;) thron light on his own life -1 hibliozraoh\ oi 
Yerlainc. with an' account of the exi~ting portraits of him, i. included 
in the Po?tcs d'aztiorriif'h~ti (11th ed.. I Q O ; ~  of .-1. van Bever and 
P. 1,i.autaud. ~ c ~ ' m o n o r r a p h s  by C. &i&icc (1888). M. Dullacrt 
(18~16). R .  E. Delahayc ( i q ~ q ) ,  ant1 H.  Xicolson (1921) : E. 1,enellctier. 
Paztl 17erlaii~e, sa slirs, ,012 oeilztre (1907. Eng. trans. 1909) ; F.  .A. Cazals 
and (;. T,e Rouge, LPC D r ~ i z i ~ r s  .IOILYS de P. Verlaine (1923) ; L.  Eckhofi, 
P. I-crlairzc oq S y i z b o l i . ~ ~ t ~ e r ~  (192 .3 ) .  

VERMEER; JAN i J . 4 ~  vas DER MEER VAN DELFT) (1632- 
16; j ) .  Dutch painter, mainly of interior genre subjects. was bap- 
tized in Delft  on Oct. 31. 1632. H e  lived all his life in De l f t ;  
among the sparse records of him in the city archives are those of 
his marriage iu April 16 53 and his enrollment in December of that  
year in the Guild of St. Luke. of which he was chairman in 1662- 
63 and 16 jo-71, H e  Tvas buried in the Old church on Dec. I j. 167 5. 
Further records are mainly concerned with his financial troubles. 
H e  died insolvent. owing a large sum to his mother-in-laxv, and 
his widb~v had to part  \vith two of his paintings in settlement of 
a baker's bill. Thus 1-ermeer's life and character are mysteries 
of xvhich the only key is his mysterious ar t .  I t  seems that he 
looked principally to his activities as an a r t  dealer to support 
his large family. and not to the sale of his o\vn pictures. This helps 
to explain the rarity of his works (only 35 unquestionably authentic 
paintings survive) and his independence of popular taste and 
values. IIe x~orked slo.i\-ly. ~ v i t h  a refinement of perception that 
goes far beyond that of any contemporary, for his analysis of 



VERMES-VERMONT 
Gowing, Vermeev (19jz) ; L. Goldscheider, J a n  Vermeer (1958). 

(R. E. W. J.) 

"SERVANT P O U R I N G  MILK" BY J A N  VERMEER.  I N  T H E  R I J K S M U S E U M .  
AMSTERDAM 

optical experience had no parallel until the age of photography in 
the second half of the 19th century, when-significantly-his 
unique qualities were first understood and prized. 

Vermeer's pictures yield little evidence as to his early training, 
though the example of Care1 Fabritius \vas not lost on him. Only 
two of the paintings are dated-the "Procuress" (16j6. Dresden) 
and the "Astronomer" (1668, in a French collection)-but these 
provide some basis for studying his development. The  paintings 
of his early years tend to  be larger in scale than the late works, 
and include experiments x i t h  historical subjects and landscape as 
well as genre. Among the earliest of all are "Christ in the House 
of Mary and hfartha" (Edinburgh) and "Diana \I'ith Her  Com- 
panions" (The Hague),  together with the "Procuress" and the 
"Sleeping Girl" (Yew York).  These are fairly fluent and "paint- 
erly" in execution. though in places the pigment is applied quite 
thickly in successive layers. A noticeable impasto persists in 
the works attributable to his next phase, about the years 16j8-62. 
These include the "Servant Pouring Milk" (Amsterdam), "Sol- 
dier and Laughing Girl" (New York).  the "Street in Delft" 
(Amsterdam) and the celebrated "View of Delft" (The Hague). 
From this point onward Vermeer confined himself to  genre sub- 
jects and portrait heads of a genre character, the one exception 
being the comparatively unsuccessful "Allegory of the New Testa- 
ment" (New York).  His technique became progressively more 
polished and refined, until in the late works the individual brush 
strokes can.seldom be distinguished. Characteristic genre pictures 
are  the "Concert" (Boston), the "hfusic Lesson" (Buckingham 
palace), "Woman With a Jug" (Kew York) ,  "Artist in His Studio" 
(Vienna) and "Lady Standing a t  the Virginals" (National gallery, 
London). Among the genre portraits one may mention the "Girl's 
Head" (The Hague) and also the "Girl With a Flute" and the 
"Girl in a Red Hat"  (both in Washington. D.C.) .  

Vermeer had an unerring grasp of pictorial design and a pure 
and individual colour sense. But the most extraordinary element 
in his art  is the uns~verving objectivity with which he recorded 
the eye's experience of the sol1 play of daylight on varied shapes 
and surfaces. achieving thus a timelessness and truth both satis- 
fying and deeply movin'g. See also PAINTING: The Netherlands: 
17th Century. 

See A. B. de Vries, J a n  Vermeer v a n  Delft, Eng. ed. (1948);  L. 

VERMES, the term used by Linnaeus to include all inverte- 
brates except insects. Restricted and modified by subsequent 
authors, and considered by many to be obsolete, it remains in 
use in the 20th century. as in Kiikenthal and Krumbach's Hand- 
buch der Zoologic, and comprises a heterogenous assemblage of 
segmented and unsegmented wormlike animals. (G. E. P.) 

VERMICELLI : see MACARONI. 
VERMICULITE is a hydrated magnesium silicate resem- 

bling mica in appearance and in basic atomic structure (see MICA). 
I t  differs from mica in that when heated the mineral flakes ex- 
pand (exfoliate) perpendicular to the plane of easy cleavage as 
a result of very rapid loss of water of hydration. The sxvelling may 
amount to 2 0  or more times the original thickness. The exfoliated 
product is extremely light (density as low as 0.09) and is used 
for lightweight concrete and plaster, for thermal and acoustic 
insulation, as a packing medium, a soil conditioner, a starting 
medium for seeds and for many other purposes. The mineral is 
formed in various ways, for example, in the soil by the weathering 
of micas, and by hydrothermal processes ( i .e . ,  action of water 
vapour a t  elevated temperatures and pressures). Large deposits 
occur in the United States (in Montana. the Carolinas and other 
states), in South Africa. Australia, U.S.S.R.. Brazil and elsewhere. 
Annual production in the U.S. increased from about 20.000 tons 
in 1940 to about 200.000 tons by the second half of the 20th 
century. Annual production in South Africa ranged from about 
30.000 tons to 62.000 tons. 

BIBLIOGR.APHY.-E. R. \'arley, Vermiczdite (1952) ; U.S.  Department 
of the Interior, Bureau of Mines, Jlinerals Yearbook  (annually) ; 
G. W. Brindley (ed.). X-Ray Ident i f i ra t ion and Crys tal  S t r u c t u r f s  o j  
Clay  Minerals, ch. 7 ,  "Vermiculites" ( ~ g j ~ ) .  (GE. W. B.) 

VERMIGLI, PIETRO MARTIRE, known as PETER 
M.ARTYR (150il-1562); was born a t  Florence, Italy,  on May 8: 
1500, and educated in the Augustinian cloister a t  Fiesole and the 
convent of St. John of Verdara near Padua. graduating D.D. about 
1527. About 1533 he read Bucer's commentaries on the Gospels 
and the Psalms and also Zwingli's De vera et falsu religione; and 
his Biblical studies began to affect his views. He  was accused of 
erroneous doctrine, and the Spanish viceroy of Saples  prohibited 
his preaching. The prohibition Ivas removed on appeal to Rome, 
but in 1541 Vermigli was transferred to Lucca.  here he again tell 
under suspicion. Summoned to appear before a chapter of his 
order a t  Genoa, he fled in 1542 to Pisa and thence to another 
Italian reformer. Bernardino Ochino, a t  Florence. 

Ochino escaped to Geneva, and Vermigli to Ziirich and finally to 
Strasbourg, where, with Bucer's support, he was appointed professor oi 
theology. Vermigli and Ochino xvere invited to England by Cranmer in 
1547, and given a pension by the government. In 1548 \.errnip5 was ap- 
pointed regius proicssor oi divinity at Osiord. In 1549 he took part 
in a great disputation on the Eucharist. 

He had abandoned Luther's doctrine of consubstantiation and 
adopted the doctrine oi a Real Presence conditioned by the faith oi 
the recipient. This was similar to the view nolv held bl- Cranmer and 
Ridley, but it is difficult to prove that Vermigli had any great influence 
in the modifications oi the Book of Common Prayer made in 1552.  
He was consulted on the question, but his recommendations seem 
hardly distinguishable from those of Bucer, the eficct of which is itself 
disputable. He was appointed one of the commissiorlers for the re- 
iorm of the canon law. On Mary's accession \-ermigli returned to Stras- 
bourg, and was reappointed professor of theology, but his increased 
alienation from Lutheranism drove him to Sn-itzerland. Re was proies- 
sor of Hebrew at Zurich, where he died on Sov .  12. 1562. 

VERMONT, the "Green Mountain state," named from the 
evergreen forests of its mountains (Fr.  cerd ? ? z o ~ t ,  "green moun- 
tain"), is a North Atlantic state of the United States, the most 
northnesterly of the so-called Yew England group. I t  is bounded 
north by the Canadian province of [Juebec; east by S e w  Hamp- 
shire. from which the Connecticut river separates i t :  south by 
Xlassachusetts; and west by K e ~ y  York,' from which Lake Cham- 
plain separates it for about t\z-o-thirds of the distance. I n  length. 
north and south, the state measures 157.6 mi.:  its approximate 
width at the northern border is 90 mi.. at the southern border 
40 mi. Its total area is 9,609 sq.mi.. and of this 333 sq.mi. is water 
surface; among the states it ranks 43rd in size. Vermont was ad- 
mitted to the union in 1791 as the 14th state. Its flap consists 



VERMONT 
of a blue field on which is represented the state coat of arms. soils shows a division of the land into seven classes: (1) smooth, 
The state floner is the red clover (Tlifolizlm p r a t e m e ) .  the tree well-drained, highly productive land suitable for all crops grown 
the sugar maple. the bird the hermit thrush (Hyloczclzla gut ta ta ) ,  in the state (10%);  (2) highly productive land n i th  imperfect 
the motto "Freedom and Unity." The capital is at Montpelier. drainage. nhich is smooth and contains no stone (5%) ; (3) me- 

PHYSICAL GEOGRAPHY 
dium productive land but iimited in crop range. smooth. and con- 
taining some stone (2054 j ; (4) medium productive land located 

Physical  Features.-The mean elevation of the state (xhich at elevations allo~ving a wide range of crops including fruit (155%) ; 
lies beheen  the extremes of approximately latitude 42" 44' and (5) smooth to strongly rolling land of relatively low productivity 
45" 1' N.  and longitude i l o  33' and 73" 26' 1V.i above the sea is containing varying quantities of stone (157;); (6 )  strongly rolling 
approximately 1.000 it . ,  extremes varying from 95 it . .  the surface land of low productivity, containing stone which interferes some- 
of Lake Champlain, to 4.393 i t .  a t  the summit of Mt. Mansfield, what with use of machinery (2072); and ( 7 )  steep stony land 
25 mi. E. of that lake. Mountain ranges break much of the gen- having little or no agricultural value, which may be used for 
era1 surface, the most prominent of these being the Green moun- 
tains extending nearly north and south through the state a little 
west of the middle (see GREEN MOUNTAIXS). The crest line is 
generally more than 2,000 it .  high, with the following summits: 
hft. Mansfield: 4,393 f t . ;  Killington peak, 4,241 i t . ;  h4t. Ellen, 
4,135 it . ;  Camel's Hump (Lyon Couchant), 4,083 ft.; and h'lt. 
Abraham. 4,049 i t .  More than 900 peaks rise above 2,000 ft.  
The eastern border has several cone-shaped mountain masses. 
hit. Ascutney rises abruptly from the floor of the Connecticut val- 
ley to a height of 3,144 ft. I n  the north, Jay peak and Burke and 
Belvidere mountains are prominent. In the south and near the 
western border the Taconic mountains nearly parallel the Green 
mountains and extend northward toward the centre of the state. 

Lake Champlain (q.v.) lies in a beautiful valley between the 
Green and Adirondack mountains. .About two-thirds of its area 
is in Vermont; and the northern portion contains numerous islands, 
several of ~ i ~ h i c h  are large. Connected with each other and with 
the mainland by bridges, the islands constitute a county in them- 
selves. On the northern border of the state is Lake hfemphrema- 
gog, with a rugged prominence known as Owl's Head on its west 
border. Jay peak farther back and farming country eastmrd. 
The lake is 27 mi. long and from 1 to 4 mi. wide, two-thirds of 
it lying in Canada. 

There are many other lakes and ponds. Willoughby lake, one 
of the largest, lies in a narrow valley between Pvlt. Pisgah and RIt. 
Hoar (Hor) in the north. Lakes Morey and Fairlee are in the 
Connecticut river valley. Lake Dunmore in the towns of Salis- 
bury and Leicester, Lake Bomoseen in Castleton and Hubbard- 
ton, Lake St. Catherine in Wells and Poultney, and Lake Hortonia 
in Sudbury, all west of the Green mountains, are noted for their 
scenery. 

The iyinooski and Lainoille rivers rise in the east, cut deeply 
into the Green mountains on their westward course. and empty into 
Lake Champlain. The hlissisquoi also rises east of the range but 
flons just north of the Canadian boundary, then back into t e r -  
mont and west to Lake Champlain. The Mettanee, Poultney Otter 
and La Platte flon generally \\est and north, also Into Lake Cham- 
plain The Vermont tributaries to Lake hlemphremagog are the 
Barton and Black rivers from the south and the Clyde river from 
the east. Nost  important of the Vermont tributaries of the Con- 
necticut river (q.v ) are the Xulhegan, Passumpsic, 'CYells, Waits, 
Ompompanoosic, Ji'hite, Ottauquechee. Black, Li'illiams, Saxtons, 
West and Deerfield. The southaestern part of the state is drained 
to the Hudson river by the Batten Kill and Hoosic rivers. Ver- 
mont streams are usually swift-floning and in comparatively nar- 
ron and scenic valleys. Among the most spectacular cuts are 
the \Villiamstovrn gulf. the Pioctorsville gulf in the centre of the 
state, and Quechee Gorge near \lroodstock. 

Climate.-The mean annual temperature varies from 40" to 
47' F., the eastern part of the state being generally colder than 
the western, and the centre mountainous part coldest of all. 
Average annual precipitation over a long period is approximately 
37.5 in. Snow often appears in November in the higher altitudes 
but does not come to stay before December, generally remaining 
until March. The average sno~vfall throughout the state is about 
90 in. annually, but there is less snow near Lake Champlain and 
in the southwestern part than in central and eastern Vermont. 
Spring comes earliest in these sections and in the lower portions of 
the Connecticut valley. 

Soils a n d  Vegetation.-Agricultural classification of Vermont 

limited pastureland (15%). 
White pine and hemlock are abundant on lower slopes; spruce 

and fir are common on higher slopes. Among the deciduous trees, 
the state is especially noted for its sugar maples. Birch and 
beech groxy on the hills, and in the lower areas. oak, elm, hickory, 
ash, poplar, bassxvood, willow and butternut are found. Indige- 
nous fruit-bearing trees, shrubs, vines and plants include the plum, 
cherry, grape, blackberry, raspberry, cranberry and strawberry. 
More than two-thirds of the land area is covered with forest 
growth. 

A n i m a l  Life.-Vermont provides a natural habitat for wild 
animals, to the delight of hunters and tourists and sometimes to 
the annoyance of farmers and motorists. Early in the state's his- 
tory, wolves, panthers, bears and wildcats were abundant. IVolves 
and panthers have declined in numbers, but bear is today a big 
game animal and wildcats or bobcats are still found. Muskrat, 
beaver and red fox abound in Vermont in addition to small game 
such as squirrels, pheasants and waterfoxvl. 

The xvild animal that is taken in greatest numbers by hunters is 
the white-tailed deer. Prior to 1907 the annual deer kill was less 
than 1,000. The population of both deer and hunters has in- 
creased enormously: in the late 195Os, 150 deer were taken dur- 
ing one special archery season and 10,510 during the regular season. 

Parks,  Histor ic  Sites a n d  Recreation.-The tourist business, 
based on the state's beautiful scenery, historic places and facili- 
ties for outdoor sports, is one of Vermont's largest income pro- 
ducers. 

From November to March, about two dozen ski areas are in 
operation. >It. Mansfield in Stowe. Mad River glen in llraitsfield, 
Sugarbush in Li'arren, Pico peak near Rutland, Big Bromley in 
i'vlanchester and Jay peak in the north are among the best known. 
Other seasons bring many tourists to enjoy fishing and hunting, to 
occupy cottages on the many lakes, to hike in the mountains or to 
see the autumn foliage. The state has built numerous roadside 
picnic areas and access areas to lakes and streams, and has de- 
veloped 28 state forests and 27 state parks with a total acreage 
nearing 90,000. Green Mountain Kational forest, in the main 
range of the Green mountains, occupies land in 33 t o ~ i n s  and 
comprises a gross area of 580.000 ac. 

The Vermont Historic Sites commission has saved or has de- 
veloped in the public interest some of the many historic places 
and structures in the state. Among these are the Calvin 
Coolidge home in the small village of Plymouth; the Bennington 
battle monument at  Old Bennington, commemorating Gen. John 
Stark's victory over Gen. John Burgoyne on ,4ug. 16, 1777; the 
Hubbardton battlefield and museum, on the site of the only Revo- 
lutionary battle fought on Vermont soil (July 7, 1777); the 
Chester A. Arthur birthplace at  Fairfield; the Hyde log cabin at  
Grand Isle, built in 1783 and considered the oldest log cabin in 
the United States still standing in its original condition; and the 
Scott covered bridge at  To\?nshend, the longest single span in the 
state. 

HISTORY 

E x p l o r a t i o n  a n d  Settlement.-French explorations first 
opened up the area now known as Vermont. On July 4, 1609, 
Samuel de Champlain and two French companions crossed the 
lake to which he gave his name while traveling with an Algonkin 
war party into Iroquois country. This is the earliest known visit 
of white men to the area. For almost a century and a half there- 
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after, the Champlain valley was French territory. Lake Cham- 
plain and the Richelieu river form a great trunk water route 
between the valley of the St. Lavirence and the area of southern 
New England and the Hudson valley. Increase of the Iroquois 
compelled the French to erect a chain of forts to command the 
approach to Canada from the south; thus Ft.  Ste. Anne. built 
in 1666 on Isle La Motte in Lake Champlain, became the first 
white settlement. As the English settlements in h4assachusetts 
and adjacent colonies grew stronger. the Indians withdrew into 
Canada, from which they joined the French in raids upon English 
settlements. After the second raid upon the Deerfield settlement 
in Rlassachusetts in 1704. French and Indians took prisoners 
through the Connecticut, White, Winooski and Champlain valleys 
to Canada. 

'The first permanent English settlement dates from 1724 vhen 
Ft.  Dummer was erected on the Connecticut river just north of 
the present Massachusetts border, for the protection of Deerfield 
and other settlements. Later in the same year a group of Dutch 
squatters settled in the southwestern corner of Vermont. By mid- 
18th century. Benning \Ventm~orth, royal governor of New Hamp- 
shire, was pushing further settlement. Assuming that the vague 
limits of his province, like those of Connecticut and RIassachusetts, 
extended westward to a line 20 mi. E. of the Hudson river, he 
made grants of land between the Connecticut river and Lake 
Champlain in the region commonly known as the Kew Hampshire 
grants. From 1749 to 1764 he provided for 138 to~vns. Kew York 
officials challenged his right to grant these lands, hoxever; and for 
14 years o ~ ~ n e r s h i p  of the region was debated. On July 20, 1764, 
an order of the king in council decided in favour of Ken, York, 
the governors of which proceeded to issue grants though the debate 
continued. After the French and Indian War ended, several 
thousand persons, largely from Connecticut and Alassachusetts, 
purchased lands in the Kew Hampshire grants, cleared farms, built 
houses and planted crops. New York left the settlers in the Con- 
necticut river towns relatively alone. though its authority there 
was recognized nominally for a period. West of the Green mouu- 
tains, S e w  York titles were successfully defied in defense of Ne~v 
Hampshire titles. In  1770 the S e w  York courts refused to con- 
sider the New Hampshire charter as evidence in an ejectment 
suit concerning property i n  Shaftsbury. Ethan Allen, in charge 
of the defense, returned to Bennington where the town voted to 
protect its rights under \Ventworth's charter, by force if neces- 
sary. A nlilitia had been fornied there in 1764 and subsequently 
in several other towns. LVith Ethan Allen as commander, these 
groups formed an association that came to be known as the Green 
Mountain Boys, and their resistance continued for many years. 

Revolu t ion ,  Independence  a n d  Statehood.- The Green 
Mountain Boys were soon in conflict with foreigners as well as 
with neighbours. On May 10, 1775, ~ ~ i t h  the aid of some synipa- 
thizers from Rlassachusetts and Connecticut, they captured the 
Lake Champlain fortress a t  Ticonderoga in the first aggressive act 
of Americans in the Revolutionary IVar. Green mountain set- 
tlers continued an active role in the fight for independence. They 
were among the American forces defeated at Hubbardton, Vt., 
July 7, 1777, in retreat from Ticonderoga. LVith IUew Hampshire 
and Massachusetts troops under Gen. John Stark, they helped 
defeat (Aug. 16, 1777) the British detachments attempting to 
capture American stores at Bennington; this was the beginning of 
Burgoyne's reverses, which ended in his surrender to Gen. Horatio 
Gates on Oct. 17, 1777. Green mountain men participated in 
the invasion of Canada in the autumn of 1777. 

Town government appeared in the New Hampshire grants at 
settlement. T o m  committees of safety emerged after l i70, in 
the conflicts with New York. I n  the movement tonard statehood 
in 1776, a general convention mas formed. I t  held several ses- 
sions, ultimately with delegates from the towns on the east as 
1~7ell as the west side of the Green mountains. Ira Allen, Ethan's 
brother, was among the most active in the movement. During an 
adjourned session of the general convention on Sept. 27, 1 7 7 6 ,  a 
covenant or compact was "made and subscribed by the members." 
On Jan. 16, 1777, they adopted a declaration of independence, de- 
ciding on New Connecticut as the name of the state; in June they 

abandoned this name. as it had been used elsewhere, and substituted 
the name \'ermont. In July a state constitution \\-as adopted in 
convention in Windsor. This was the first U.S. state constitution 
to forbid slavery and to establish manhood suffrage. The conven- 
tion also appointed a council of safety to govern the state tem- 
porarily. with 'Thomas Chittenden as president, Jonas Fay as 
vice-president and Ira Allen as secretary. Elections \\-ere held on 
March 3, 1778. and the new state government came into existence 
on ;\larch 12: with Chittenden as governor. 

Despite external opposition. 1;ermont continued to function as 
an independent republic for 14 years. In  1790 Ken, York con- 
ceded the independence of Vermont conditional upon the pay- 
ment of $30.000; Kew Hampshire and 'fassachusetts abandoned 
claims which they had developed. I n  Jan. 1791 Vermont adopted 
the L.S. constitution, and on March 4 became the 14th state to 
enter the union. 

After its declaration of independence, Vermont issued its o.rt7n 
land grants and chartered towns. Early historians estimated that 
about 7,000 people had settled there by 1771. I n  1779 the legis- 
lature planned that lands were to be in towns six miles square, 
each including 70 rights or divisions, five of which were reserved, 
one each for the support of a college, a county grammar school, an 
English school. the support of preaching and the first settled min- 
ister. Settlement was rapid during the latter years of the Revo- 
lutionary War, and in 1781 the population was estimated at 
30,000. 

During the first 30 years the legislature convened successively 
in the larger towns. Montpelier was chosen as the capital in 1805, 
and on completion of the first statehouse the legislature met there 
in 1508. A second statehouse was completed in 1838. The 
present (third) statehouse was built after the second was nearly 
destroyed by fire in 1857. 

Business activity v-as stimulated by population growth and by 
the War of 1812. I n  that war Vermont troops took part in the 
battles of Chippewa, Lundy's Lane, Lake Erie and Plattsburg, 
but the only engagement in the state itself was that in defense of 
Ft. Cassin at the mouth of Otter creek in 1813. Steady expansion 
followed the war. Farm produce and cattle were sold south to 
older markets. The breed of RIorgan horses was developed; 
ultimately these horses became a leading export to all parts of the 
country. Lumber business expanded along the shores of the Con- 
necticut and Lake Champlain where water transportation mas 
available. During the winter, sledges took Champlain valley pro- 
duce to Montreal. Produce from the southwest went to Albany, 
that from the Connecticut valley to Portsmouth or Boston. 

After 1830 many Vermonters joined the west\vard movement, 
helping to build many of the northern states of the hlississippi 
valley. Others went south to the growing industrial centres of 
Massachusetts and Connecticut. Despite these losses, however, 
the population increased. Vermont sent to the American Civil 
War 34.328 men. of ~vhom 5,128 died. On Oct. 19: 1864, a small 
band of Confederates crossed the frontier from Canada and raided 
the town of St. Albans, robbing the banks and then escaping back 
into Canada. I n  18i0 St. Albans was the headquarters of an at- 
tempted Fenian (q.v.) invasion of Canada. 

Post-Civil  W a r  Period.-After the Civil War, the attention of 
Vermonters returned to domestic affairs. In  1870 the governor's 
term was increased from one to two years and legislative sessions 
became biennial, Kinety years later the legislature held an un- 
precedented adjourned session. A state court reorganization in 
1906 relieved the supreme court justices from riding circuit to 
preside over the 14 county courts, by providing for six superior 
judges to perform this service. During the late 1800s the ex- 
pansion in activities of state government increased. The state 
board of health was organized in 1886, and the office of state 
highway commissioner was created in 1897. State administration 
was centralized in Montpelier in 1917, a departmental organization 
was created in 1923, numerous separate agencies were added dur- 
ing the following three and one-half decades, and in 1960 a gen- 
eral reorganization was ordered by the legislature; this last was 
highlighted by creation of a department of administration. Cen- 
tral purchasing dates from 1912, a budget system was developed 
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Bat t le  monument a t  Old Benning- 
ton commemorating Revolutionary 
War v ic tory of Gen. John Stark's 
New England troops over detach- 
ments of Gen. John Burgoyne's 
army i n  1777 

Vermont state house a t  Montpelier. Constructed of na- 
t ive granite, the capitol was first b u i l t  i n  1836, renovated 
i n  1859. The portico is designed after the Greek temple 
of Theseus, Athens 

Ski ing on one of the slopes overiooking the vil lage of Woodstock, a Popular w in te r  
and summer resort 

SCENES IN  V 

BY C O U ' R T E S Y  O F  ( C E N T R E  R I G H T )  V E R G O N T  D E ~ E L ~ P > , E N T  C O M M I S S l O N :  P H O T O G R A P H !  

ERM 

i, ( T O P )  

Children skating on the ice-covered vil lage green of Norwich, a small 
town in the Connecticut r iver valley near Whi te River Junction 

ONT 

A U T H E N T I C A T E D  N E W S .  ( B O T T O M  L E F T ,  B O T T O M  R I G H T )  H A h S O N  C A R R O L L ,  N O R W I C M  
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Mt. Mansfield, highest peak of the Green mountains, a t  4,393 f t .  It is located in the 
northwest section of the state, east of the c i ty  of Bur l ington 

Farmer br inging in a load of maple sap to sugar house where it w i l l  be boiled down 
t o  make maple sirup, one of the state's most famous products 

Float ing bridge a t  Brookfieid, a 320 - i t .  span for which tarred wooden barrels serve as 
pontoons. The bridge c:osses Sunset iake 

V I E W S  O F  VERM 

Working in one of the granite quarries a t  Barre. Granite and 
marble are two  of the state's largest industries 

ONT 

B Y  C O U R T F S Y  O F  ( T O P ,  C E N T R E  L E F T .  R I G H T )  V E R M O N T  D E Y E L O ? M E N T  C O M M I S S I O N :  P H O T O G R A P H ,  ( B O T T O M  L E F T )  J A C K  J. Z E H R T  F R O M  F . P  G 



VERMONT 
during the period 1917 to 1923, and a personnel system follo~ving 
World War 11. In  1953 the house of representatives elected its 
first woman speaker, and in 1951 the people elected the first 
woman lieutenant governor. 

Large numbers of Vermonters served in the armed forces during 
the 20th century ; 642 lost their lives in World War I and 1,233 in 
Lf;orld LVar 11. A flood in 1927 was devastating, and a tropical 
storm that struck the state in 1938 also caused enormous damage. 
After World War 11, the state carried out a comprehensive pro- 
gram of road construction and park development. 

I n  presidential campaigns the state has been Federalist, 1792- 
1800; Democratic-Republican, 1804-20; Adams-Republican, 
1824-28; Anti-Masonic, 1832; Whig, 1836-1852; and Republican 
since 1856. 

GOVERNMENT 

Units of government in Vermont include the state, the 14 coun- 
ties into which the state is divided, the 238 to1i7ns and the 8 cities 
that also occupy most of the area, and certain other districts and 
areas. Five unorganized towns, five areas called gores, and one 
called a grant are administered by the state. Within the towns. 
there are 65 incorporated villages, 54 fire districts, 2 lighting dis- 
tricts and 13 soil conservation districts. Each town also consti- 
tutes a school district, and there are 20 specially incorporated 
school districts, as well. 

The people are governed under a constitution first adopted in 
l77 i ,  which includes a "Declaration of Rights" and a "Plan or 
Frame of Government." The preamble adopted in 1777 was 
omitted in 1793. As amended, the "Plan or Frame" provides for 
the delegation and distribution of powers; legislative, executive 
and judiciary departments; qualifications of freemen; elections 
and terms of office; and other basic features of government. The 
Vermont constitution is the shortest of U.S. state constitutions. 

For nearly a hundred years, amendments were effected by con- 
stitutional conventions called by successive Csuncils of Censors 
elected every seven years to perform several specified duties "in 
order that the freedom of this Commonwealth may be preserved 
inviolate, forever." The use of councils of censors and conven- 
tions mas eliminated in 1870, and under the amending process 
which dates from that year the senate (established in 1836) may 
propose amendments, by a two-thirds vote, in every tenth year. 
If the house concurs in the proposal by majority vote, the pro- 
posal is published in the principal newspapers; if both houses 
approve it by majority votes in the next regular session, the pro- 
posal is submitted to the people, and a majority of the popular 
votes cast is decisive. 

Suffrage is possessed by all citizens 21 or more years old who 
have lived in the state for one year, are "of a quiet and peace- 
able behavior" and will take the freeman's oath, as follows: 

You solemnly swear (or affirm) that whenever you give your vote 
or suffrage, touching any matter that concerns the State of Vermont, 
you will do it as in your conscience you shall judge will most conduce 
to the best good of the same, as established by the Constitution, aith- 

lative department consisting of a senate of 30 members ( to  be 
apportioned among the counties according to population, with a 
proviso that each county is to have at  least one) and a house of 
representatives ni th  one member from each town and city (246). 
Members of both houses are elected biennially. The regular bien- 
nial session begins on the first Wednesday after the first Monday 
of January in odd-numbered years. The governor may call spe- 
cial sessions. 

Judiciary.-The supreme court, consisting of one chief justice 
and four associates, holds five general terms annually at  Mont- 
pelier and special sessions elsewhere. The justices are elected 
biennially by the joint assembly, along with six superior judges 
who preside over the county courts to which they are assigned by 
the chief superior judge, in rotation. TWO assistant judges, elected 
by the freemen in each county, sit with the assigned superior judge 
to compose the county court, nhich holds two sessions annually 
in each county. The superior judge sits alone, as chancellor, to 
hold chancery court in each county. The governor appoints judges 
to fill supreme and superior bench vacancies occurring m the in- 
terim between legislative sessions. I t  is the practice of the joint 
assembly to elect the interim appointees, to re-elect justices and 
judges and to promote from ~i i th in  the bench. 

The general assembly created 20 probate courts in the state, 
with at  least one in each county. Probate judges are elected by 
the freemen in districts; their salaries differ from district to dis- 
trict and are supplemented by fees. The general assembly also 
created 17 municipal courts. TT-ith at  least one in each county. 
Municipal judges are appointed by the governor, with consent of 
the senate, and they also are paid varying salaries. supplemented 
by fees. The jurisdiction of municipal courts is limited. Justices 
of the peace also may exercise limited jurisdiction. 

Loca l  Government.- The organization of county government 
is relatively spare, consisting of ti70 assistant judges of the county 
court, who commonly are called side judges and constitute a county 
board, a state's attorney, a sheriff, a high bailiff, a treasurer and a 
clerk. Each of the eight cities operates under a special charter 
enacted as a "municipal act" by the legislature. All towns but 
one have the traditional town meeting form of local government. 
-4 moderator presides over annual and special to~vn meetings in 
each town, and business is conducted between meetings by select- 
men, a clerk and other officers, elected annually. Under legisla- 
tion adopted in 1959, the town of Brattleboro in 1960 became 
the first in Vermont to establish the representative, or limired, 
town meeting form of government. 

Finance.-The increase in responsibilities and activities which 
the state government experienced in the first quarter of the 20th 
century accelerated during the second quarter and continued into 
the third. Local governments continued to perform the tradition- 
ally local services, although some transfer to the state occurred. 
A relatively steady increase in state expenditures \\as a conse- 
quence of these developments. The largest shares of expenditures 
have been for education, highways, social welfare and institutional 

out fear or favor of any person. 

This practice, through which one becomes a freeman, or full- 
fledged member of the political community, was used in several 
of the New England colonies! having been inherited from post- 
feudal England. The freeman's oath now exists only in \'ermont. 

Executive.- The executive officers of the state are the gover- 
nor, lieutenant governor, treasurer, secretary of state and auditor 
of accounts: as provided in the constitution; and the attorney gen- 
eral, whose office was created by statute. The officers are elected 
by the freemen for terms of two years. The adjutant general, the 
sergeant-at-arms and 9 of the 23 trustees of the University of 
Vermont and State Agricultural college are elected by the joint 
assembly composed of members of the senate and house. The 
administrative organization consists of nearly 60 separate agencies. 
During a two-year term, a governor appoints nearly 100 state 
officers with senate approval, and more than 200 others. About 
40 agencies have regular staffs. Most state positions are covered 
by a merit system for personnel management. 

Legislature.-The Vermont constitution provides for a legis- 

Lalc. 

Traditionally, Vermont borrows only for emergencies; e.g., for 
support of the Civil War and for flood reconstruction in 1927. 
This tradition has been modified because of the need of funds 
for construction of state buildings, highway development and aid 
to local communities in improving school plants. For several 
decades major sources of state revenue haz~e been gasoline. liquor, 
cigarette. income and franchise taxes and sale of nonbusiness 
licences. Financial grants from the U.S. government ha

v

e become 
an increasingly large source of income, representing 14.j70 for the 
years 1939-12 and about 20% at  the end of the 1950s. 

POPULATION 

The population in Vermont in 1790 was 85.425. In  1830 it was 
280.652; in 1870, 330,551: in 1910, 355.956; in 1940, 359.231; 
in 1950, 377,747; and in 1960, 389,881. The last figure represents 
an increase of 12.134 or 3.2% over 1950 The population per 
square mile in 1960 nas  42.00'0, compared \ ~ i t h  40.7 in 1950 and 
with 49.6 for the U.S. in 1960. 

The urban population in 1960 was 149,921, or 38.5% of the state 
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Vermont: Places of 5.000 or More Population (1960 Censzrs)* 

I Fopulation 
Piace itpin I 1950 I 

1940 

Total state . . . , 

B a r r e .  . . . . , 
Benninstont . . . , 

Brattleboro . . . . 
Burlington . . . . 
Essex Junction. . . . 
KIontpelier . . . . 
N e l v p o r t .  . . . . 
Rutland . . . . . 
St. Albans. . . . , 

St. Johnsbury . . . . 
Springfie!d. . . . , 

Winooski . . , . . 

*Populations are reported as constituted a t  date of each census. tTownship. 

total, compared with 36.4% in 1950 and 34.3Ci;: in 1940. The 
state has no standard metropolitan statistical areas. Rural popu- 
lation in 1960 was 239.960, a decrease of 0.1% from 1950. Of 
the total rural population, 10.2% was rural nonfarm and 51.4% 
was rural farm. 

The number of occupied d~velling units: or households, in 1960 
was approximately 110.i32, as compared with 101.000 in 1950. 
The average per household declined from 3.9 persons in 1940 to 
3.5 in 1950 and to 3.4 in 1960. I'opulation distribution by colour 
and nativity in 1950  as: 9 2 . 2 5  native white; 7.6% foreign-born 
white; and O.lyG nonwhite: practically all Segro. There were 
99.2 males per 100 females in the natix-e white population; 10.5% 
of the people were 65 years old or over: 52.47; who were 14 years 
oId and over were in the labour force. Of all employed males, 
23.8i",vere in agriculture. 7.05;; in construction. 25.5:; in manu- 
facturing and 20.4% in transportation and trade. 

EDUCATION 

Vermont's system of public education extends from the primary 
grades through several branches of higher education. Numerous 
private academies, colleges and other institutions increase sub- 
stantially the educational opportunities. Attendance is com- 
pulsory for all children between 7 and 16 years of age. 

Public interest in education dates from the earliest years. Ver- 
mont was the first state to make constitutional provision for a 
complete state system ( l i i i ) !  to include t o i ~ n  common (primary) 
schools. a grammar school in each county and a state university. 
Girls as well as boys have attended the common schools from the 
beginning. The t o l ~ n  of Middlebury established an academy for 
girls in 1800, and a few years later, Emma Hart (IYillard there 
opened one of the first private schools for girls in America. The 
first normal school in America was established in Concord in 1823. 
The state library dates from 1825. The legislature first created 
a state board of con~missioners of common schools in 1827. 

P u b l i c  Schools.-In the towns and cities, locally elected boards 
maintain public schools under the provisions of state law. A 
superintendent serves each of the larger communities; smaller 
communities are grouped into superintendency unions. The state 
department of education, headed by a board appointed by the 
governor and a board-appointed commissioner. provides serv- 
ices in teacher training and certification, curriculum developlnent 
and planning of school buildings. as ~l-ell as programs in voca- 
tional education, vocational rehabilitation. health education, pres- 
ervation of skills in arts and crafts and education of the mentally 
retarded and physically handicapped. 

The state apportions large sums annually among the local school 
districts for current expenses and grants small special-purpose 
sums for standardization, special education of handicapped chil- 
dren, tuition of war orphans, vocational education and visual edu- 
cation equipment. During the mid 20th-century it distributed 
several million dollars for aid in school construction. 

Every t o m  and city (except nine local units that have contracts 
with their neighbours) maintains at least one elementary school. 
The secondary level includes more than 80 public high schools 
and 25 academies. Business schools are located in Rutland, SIont- 
pelier and Bennington. Commerce is a principal subject in 
Champlain college, a junior college in Burlington, and is alllong 
the offerings of other colleges. Vermont college in Montpelier 

and Green Mountain college in Poultney are junior colleges. The 
state maintains an agricuItura1 and technicaI institute at Randolph. 
Xursing education is offered in several hospitals not connected 
with the universities and colleges. 

Higher  Education.- The University of Vermont and State 
Agricultural college, in Burlington, is the first U.S. institution 
founded by state legislative action to offer instruction at the uni- 
versity level. The university mas chartered in l i 9 1 ;  Vermont 
Agricultural college was chartered under the Morrill act in 1864. 
and the t ~ o  were combined in 1865. The university is governed 
by a board of trustees of 23 members. I t  includes colleges of 
arts and sciences, agriculture, medicine, technology, and education 
and nursing, a graduate college, a school of dental hygiene and a 
summer session and adult education division. The university li- 
braries comprise a collection of more than 200.000 volumes, in- 
cluding a collection of Vermontiana and supplemented by U.S. 
government depository documents. 

Teacher training courses are offered in the state teachers' col- 
leges in Castleton, Johnson and Lyndon Center, for elementary 
and junior high school teaching. Some secondary teacher training 
is available in private colleges. 

Several private institutions also have excellent standing. Rlid- 
dlebury college in Middlebury, chartered in 1800, is a liberal arts 
college; its world-famous English and foreign language schools 
provide graduate instruction on the Middlebury campus, at its 
Bread Loaf Mountain campus and abroad. N o r ~ ~ i c h  university, 
founded in 1819 and located in Northfield, is the nation's oldest 
private military college, emphasizing several branches of enpineer- 
ing. Bennington collcge for women (founded 1932 j is located in 
Bennington (q . z ' . ) .  Trinity college for women (Roman Catholic; 
1925) is in Buflington. and St. Michael's college for men (Roman 
Catholic; 1904) in IYinooski Park. Three other four-year col- 
leges are Goddard (1863), in Plainfield; 3larlboro (1947), in 
Marlboro; and Nindham (1951), in Putney. 

HEALTH, WELFARE AND CORRECTIONS 

State institutioils include the State Prison and House of Cor- 
rection for men at Windsor; the Women's Reformatory at Rut- 
land, ~vhich operates under an interstate agreement: the IVeeks 
school for training and rehabilitation of boys and girls, at Yer- 
gennes; a sanatorium for tuberculosis patients at Pittsford; a 
training school for mentally deficient persons at Brandon ; the 
Kinstead home for children in Montpelier; and several .'half-way 
houses" for mental rehabilitation. The state also assigns patients 
to the Brattleboro Retreat, well known for care and rehabilitation 
of the mentally ill. 

Providing public health services is largely a state function in 
Vermont. The state health department carries out preventive 
programs in cancer and chronic disease control; communicable 
disease control; child health sen-ices, for crippled children. ma- 
ternal and child health. and guidance; environmental sanitation 
programs including inspection and licensing and regulation for 
proper sanitation of schoolhouses and public buildings generally 
and of public water supply; hospital services, including hospital 
survey and construction, and inspection and licensing of hospitals, 
nursing homes and homes for the aged; laboratory services, in- 
cluding chemical and bacteriological examinations of water. milk. 
foods. drugs, materials and substances helpful in the diagnosis of 
disease; free distribution of certain vaccines; public health edu- 
cation ; keeping and publishing certain statistics ; public health 
nursing, industrial hygiene and public dental health programs. 

Ifore than tn.0 dozen licensed hospitals and more than 150 nurs- 
ing homes are located throughout the state. The third quarter of 
the 20th century witnessed considerable improvement in hospital 
standards and facilities. The hospitals in the Burlington area are 
associated with the University of Vermont medical college and 
form with it a major medical centre for the area. 

THE ECONOMY 

Agriculture.-Approximately one-half the land area of Ver- 
mont is in farm land. The number of farms (about 16.000) is 
decreasing. but individual units are groxring in size (average about 



VERNE 87 
200 ac.) and the output per worker is increasing. Both before 
and after the American Civil War, sheep raising was a dominant 
pursuit. but after 1880 it declined rapidly because of competition 
from the western states and Australia. 

A cool climate, .irregular topography and inherently fertile soils 
enable Vermont to produce hay and pasture better than other 
farm crops. Dairying thus has become the most important agri- 
cultural industry. Vermont has a bonding law to protect dairy 
farmers. Farms producing milk for local consumption are subject 
to state regulation and inspection. In  1936 the state became a 
bovine tuberculosis-free area. I n  1957 it was the ninth state 
declared a modified certified brucellosis-free area. Approximately 
100 creamery companies operate about 135 dairy plants. The 
total fluid milk distribution exceeds 1,600,000,000 lb. annually, 
of which 400.000,000 lb, is converted into other milk products. 

A large percentage of farm land is used to produce hay. Other 
crops include potatoes, corn and northern grains. Poultry raising. 
beekeeping, apple growing and maple sugaring are important. A 
new farm crop, birds-foot trefoil, was ,developed in Vermont. 

Mining.-Virtually every section of the state contains mineral 
deposits: the chief slate deposits are in the Taconic mountains; 
the Vermont valley between the Taconic and Green mountains 
contains the world-famous marble deposits; the Green mountains 
contain talc, marble and other deposits; great granite deposits and 
the copper mines lie in the Vermont piedmont between the Green 
mountains and the Connecticut river; asbestos deposits are located 
in the north. 

The first granite quarry was opened in Barre in 1815, and more 
than 36,000,000 cu ft .  have been quarried there since that time. 
Vermont marble, distinguished for its quality and constituting 
more than half the fine marble used for monuments in the U.S., 
is quarried principally at  Proctor. Commercial quarrying dates 
from 1785. Vermont produces 96% of the domestic asbestos 
supply, serving about 5% of national requirements. Other min- 
eral industries are slate, copper, silver, gold, limestone, talc and 
China clay. 

Manufacturing- While most Vermont manufacturing plants 
are small, they are noted for quality production and are distributed 
among more than half of the state's cities and towns. Industries 
multiplied rapidly in the early 1800s. In  St. Johnsbury, the 
manufacture of knife-edged scales dates from 1830. In  Rutland, 
the making of ball-bearing scales dates from 1856. Inventive men 
of those and subsequent years laid foundations for the high-grade 
machine-tool industry that is centred in Windsor and Springfield. 
Burlington is noted for quality printing and Brattleboro for organs. 
Other industrial centres include Barre, Bellows Falls, Bennington, 
Montpelier and St. Albans. 

The state's major manufacturing industries include food and 
kindred products; metalworking; paper and allied products; and 
mining, quarrying and manufacturing stone and mineral products. 
Other Vermont products include furniture, textiles, slate, rubber 
goods, garden tools, paints, hosiery, cereals, dyes, clothespins, 
roofing, electric equipment and ceramics. 

Electrical energy is supplied by private and municipal electric 
utilities and by electric co-operatives. Much power is generated 
in plants on the Connecticut, Deerfield and other rivers, and the 
state's 30-year contract for St. Lawrence power adds 100,000 kw. 
of power annually. 

Transpor ta t ion  a n d  Communication.-Water, rail, motor- 
bus and air services are available for transportation. Opening of 
the Champlain canal in 1823, connecting the lake with the Hudson 
river, increased commerce with New Pork. This waterway ex- 
tends also through the Richelieu river to the St. Lawrence. Ver- 
mont had a period of energetic construction of canals and water- 
ways and also roads and turnpikes; stagecoach lines carried mail 
and passengers throughout the state. By 1849 the Vermont Cen- 
tral railroad reached Burlington from Windsor and the Rutland 
reached there from Bellows Falls. Railroad building ceased after 
1910, when the mileage was 1,100; by 1950 it had been reduced 
to 889 and by 1956 to 846. Two lines run north and south along 
the western and eastern borders, and four cross in a general east 
and west direction. 

After World War I motorbus lines became a principal means of 
transportation, covering more than 1,000 route miles and reaching 
many places not served by rail. The trucking business also be- 
came extensive. By the late 1950s nearly 4,000 of the 13,800 mi. 
of road were hard surfaced. Bridges cross the Connecticut river 
a t  several points. Bridges cross Lake Champlain at  Chimney 
Point and at  East Alburg, under an interstate compact. Five ferry 
routes also provide lake crossings; those from Charlotte, Burling- 
ton and Grand Isle are operated by the oldest steamship company 
in the U.S. By the late 1950s, the state had 23 airports and air- 
fields, of which 13 were public and 10 limited. 

Telephone service is provided through about 90 central offices. 
Of 15 broadcasting stations, 14 are AM radio and one is television. 
There are ten daily newspapers. 

BIBLIOGRAPHY.-M. D. Gilman, Vermont Bibliography (1897) ap- 
proaches completeness for the period before the date of its publication. 
For physical description, geology and minerals the many papers in the 
annual Reports of the State Geologist are most valuable. For educa- 
tion see G. G. Bush, History o f  Education in Vermont (1900) ; and 
J. C. Huden, Development o f  State School Administration in Vermont 
(19431. 

R. E. Robinson, Vermont (1892) is representative of the more fa- 
mous of the earlier histories. History of  Vermont in 4 vol. by 
Walter H. Crockett was published 1921-23. Edmund Fuller, Ver- 
mont:  a History of  the Green Mountain State (1952), is a text for 
secondary schools. See also W .  Nutting, Vermont Beautiful (1922) ; 
Champlain Society, Works of Samuel de Champlain, 6 vol (1922-25) ; 
J.  B. Wilbur, Ira Allen, Founder of Vermont, 2 vol. (1928) ; J .  Peel, 
Ethan Allen (1929) ; H .  F. Wilson, Hill Country o f  Northern New Eng- 
land (1936) ; Federal Writers' Project, Vermont: a Guide to the Green 
Mountain State (1937) ; D. M. Ludlum, Social Ferment in Vermont,  
1791-1850 (1939) ; W. A. Flint, The Progressive Movement in Vermont 
(1941) ; W. J. Wilgus, The Role of Transportation in the Development 
o f  Vermont (1945) ; L. Agostino, The History of Public Welfare in Ver- 
mont (1948) ; R. N. Hill, Winooski: Heartway o f  Vermont, "Rivers of 
America Series" (1949), Contrary Country (1950) ; E W Sewton, The 
Vermont Story (1949) ; C. Williamson, Vermont in Quandary 1763- 
1825 (1949) ; D C. Fisher, Vermont Tradition (1953) ; W .  R. Hard, 
The Vermont Guide (1958) ; R. N. B Haugen and E. W. Steele (eds.), 
Vermont-The Fourteenth Original State (1959) ; Vermont Historical 
Society, Collections (1870-71), Proceedings and later Vermont Quar- 
t ~ r l y ,  later called Vermont History (1846- ) and Town  Histories; 
The Vermonter (1897-1946) ; and Vermont Life, published by the Ver- 
mont Development Commission (1947- ) . 

Current statistics on production, employment, industry, etc., may 
be obtained from the pertinent state departments; the principal figures, 
together with the current history, are summarized annually in the 
Britannica Book of the Year, American edition. (R. N. B. H.) 
VERNE, JULES (1828-1905), French author, was born a t  

Nantes on Feb. 8, 1828. After completing his studies a t  the 
Nantes lycCe, he went to Paris to study law. About 1848, in con- 
junction with Michel CarrC, he wrote librettos for two operettas, 
and in 1850 his verse comedy, Les Pailles rompues, in which 
Alexandre Dumas fils had some share, was produced a t  the 
Gymnase. For some years his interests alternated between the 
theatre and the bourse, but some travelers' stories which he wrote 
for the Muse'e des Familles revealed to him the true direction of 
his talent-the delineation, viz., of delightfully extravagant voy- 
ages and adventures, in which he foresaw, with marvelous vision, 
the achievements of scientific and mechanical invention of the 
generation of 1900. Verne was a real pioneer in the wide literary 
genre of voyages imaginaires. His first success was obtained with 
Cinq semaines en ballon, which he wrote for Hetzel's Magazin 
d'gducation in 1862, and thenceforward, for a quarter of a cen- 
tury, scarcely a year passed in which Hetzel did not publish one or 
more of his amazing stories. The most successful include: Voyage 
au centre de la terre (1864) ; De la terre h la lune (1865) ; Vingt  
mille lieues sous les mers (1869); Les Anglais au pdle nord 
(1870) ; and Voyage autour d u  monde en quatre-vingts jours, 
which first appeared in Le Temps in 1872. The adaptation of this 
last (produced at  the Porte St. Martin theatre on Nov. 8, 1874) 
and of another excellent tale, Michael Strogoff (at the Chbtelet, 
1880), both written in conjunction with Adolphe d'Ennery, proved 
the most acceptable of Verne's dramas. 

H e  died a t  Amiens on March 24, 1905. The novels of Jules 
Verne are dreams come true, dreams of submarines, aircraft, 
television; they look forward, not backward. Therefore they are 
still the books of youth. 



VERNET-VERONA 
VERNET, the name of a family of eminent French painters. 
CLAUDE JOSEPH VERNET (1714-1 789 ), born at  Avignon, Aug. 14, 

1714, began as painter of decorations at  Avignon and Aix. In 
Rome during I 734-53, he studied landscape, being particularly 
influenced by Claude Lorrain and Salvator Rosa. The stormy sea 
and picturesque shores became his own specialty. 

His shipwrecks, sunsets and conflagrations reveal an unusually 
subtle observation of light and atmosphere and won the highest 
praise of contemporary critics (e.g., Diderot). Back in France, 
he painted a series of the "Harbours of France" (1753-63, Louvre) 
at  royal command. They are not only among his best works but 
constitute a remarkable record of 18th-century life. His later 
work shows a marked decline, the consequence of overproduction. 
I n  his Livres de raison he recorded his transactions. H e  died in 
Paris on Dec. 3, 1789. 

CARLE (ANTOINE CHARLES HORACE) VERNET ( I  7 58-1 836), the 
son of Claude, was born on Aug. 14, 17 58, a t  Bordeaux. After in- 
significant beginnings as a neoclassical history painter ("Triumph 
of Paulus Aemilius," 1789; New York), and an unhappy stay at  
Rome (1782-83), he found his true avocation in the field of sport- 
ing ar t ,  his chief patron being the anglophile duke of OrlCans. In 
temporary eclipse during the Revolution, he became productive 
again with the revival of luxury during the Directory. His long 
series of fashionable and often satirical commentaries on con- 
temporary manners and costume were reproduced by the best 
engravers of the time. Kapoleon made him paint vast battles 
("Marengo," 1804; "Morning of Austerlitz"), but Carle's real 
talent was for intimate genre, and for drawing rather than painting. 
Under the Restoration he produced innumerable sporting subjects 
and pioneered in lithography. H e  died in Paris on Nov. 27, 1836. 

HORACE VEXNET (1789-1863 j, the son of Carle, was born in 
Paris, June 30, 1789. Extremely precocious and facile, he began 
at  an early age a copious production of sentimental and patriotic 
pictures, eventually becoming one of the most famous and richest 
artists of the century. His earliest works include fashion engrav- 
ings which are still esteemed, as are some early portraits and cari- 
catures. Having fought in the last battles of the empire, he made 
the glorification of the Kapoleonic era his particular specialty as 
painter and lithographer ("Defense of the Barrikre de Clichy," 
1820; Louvre). 

During the Restoration, his studio was a centre of Bonapartist 
and OrlCanist intrigue, as well as a fashionable meeting place of 
sportsmen, artists and writers (cf. "My Studio," Louvrej. After 
serving 1829-35 as director of the French Academy in Rome, he 
was commissioned by Louis Philippe and, later, by Napoleon I11 
to execute vast battle panoramas. particularly in the historical 
galleries of Versailles. He improvised these with reckless speed, 
but, for all their verve, they appear to niodern eyes dismally 
trivial. Horace died on Jan. 17, 1863. 

EXILE CHARLES HIPPOLYTE VERNET-LECOMTE (182 I - I ~ G G ) ,  a 
grandson of Carle, was a painter of genre and landscape. 

BIBLIOGRAPHY.-L. Lagrange, Joseph Vernet et la peinture a u  XI'ZII" 
siBcle (1864) ; A. Dayot, Les Vernet (1898), Carle Vernet (1925) ; J .  R. 
Rees, Horace Vernet and Delaroche (1880) ; A. Durande. Joseph, Carle 
e t  Horace Vernet:  Correspondance et biographie (1863). 

(L. E. A.  E.) 
VERNIER INSTRUMENT, a measuring device invented 

by a Frenchman, Pierre Vernier (c.  1580-1637), which enables 
either linear or angular magnitudes to be read with a degree of 
accuracy many times greater than is possible with a scale as 
ordinarily divided and subdivided. 

The principle of the vernier is readily understood from the fol- 
lowing figure and illustration. 

Let ,4B (see fig.) be the normal scale, i.e. a scale graduated ac- 
cording to a standard of length, CD, a scale (placed in contact 
with AB for convenience) graduated so that 10 divisions equal 11 

divisions of the scale AB, and E F  a scale placed similarly and 
graduated so that 10 divisions equal 9 divisions of the scale AB. 
Consider the combination AB and CD. Obviously each division 
of CD is &th greater than the normal scale division. Let a repre- 
sent a length to be measured, placed so that one end is a t  the 
zero of the normal scale and the other end in contact with the 
end of the vernier CD marked 10. I t  is noted that graduation 
4 of the vernier coincides with a division of the standard, and the 
determination of the excess of a over 3 scale divisions reduces 
to the difference of 7 divisions of the normal scale and 6 divisions 
of the vernier. This is 0'4, since each vernier division equals 1'1 
scale divisions. Hence the scale reading of the vernier which 
coincides with a graduation of the normal scale gives the decimal 
to be added to the normal scale reading. Now consider the scales 
AB and EF,  and let /3 be the length to be measured, the scale E F  
being placed so that the zero end is in contact with an end of P.  
Obviously each division of E F  is &th less than that of the normal 
scale. 

I t  is seen that division 6 of the vernier coincides with a 
normal scale division, and obviously the excess of /3 over two 
normal scale divisions equals the difference between 6 normal scale 
divisions and 6 vernier divisions, i.e., 0 .6 .  Thus again in this case 
the vernier reading which coincides with a scale reading gives the 
decimal to be added to the normal scale. The second type of 
vernier is the one commonly used, and its application to special 
appliances is quite simple. 

VERNIS MARTIN, a brilliant translucent lacquer used 
for the decoration of furniture and small articles such as snuff- 
boxes and fans. The name derives from that of a family of 18th- 
century artist-artificers which included four brothers: Guillaume 
(d. 1749), Simon ~ t i e n n e  (d. 1770), Julien (d. 1782) and Robert 
(1 706-65). 

The Martins did not invent the lacquer but perfected its com- 
position and application in their attempts to imitate the far eastern 
lacquers then-winning great favour in France. 

Vernis Martin was made in several colours, of which green was 
perhaps the most characteristic. 
- s e e  LACQUER. 

VERNON. EDWARD (1684-1 75 7), English admiral, was 
born in westminster on Kov. 12, 1684, the second son of James 
Vernon, secretary of state in 1697-1700. Edward Vernon entered 
the navy in 1707, and saw much active service in various seas. 
During the long peace under Walpole he sat in the house of 
commons (1722-34); he clamoured for war with Spain and in 
1739 declared he would capture Portobello with a squadron of 
six ships. 

He got the command and the ships and captured Portobello 
on Nov. 22, with a loss of only seven men. In  1740, with a large 
squadron. he attacked Cartagena without success and had to retire 
to Jamaica (this episode is described in Roderick Random, chap. 
xiii, etc.). 

Vernon suffered another reverse at  Santiago de Cuba in 1741 
and returned home in 1743. H e  had been elected M.P. for Ipswich 
in 1741 and continued to sit for that borough. H e  was in com- 
mand in the Downs in 1745, but in annoyance at  intervention from 
Whitehall, he published some of his instructions and was struck 
off the flag list. He died on Oct. 30, 1757, a t  Nacton, Suffolk. 

VERONA, a city and episcopal see of Veneto, Italy, the capi- 
tal of the province of Verona, situated 194 ft. above sea level in 
a loop of the Adige (anc. Athesis). Pop. (1957 est.) 198,337 
(commune). 

Churches.-The Romanesque basilica of S. Zeno (the first 
bishop of Verona and its patron saint) was remodelled in 11 17-38, 
including the richly sculptured nest front and the open confes~io 
or crypt, raising the choir high above the nave. 

The cathedral, consecrated in 1187. is smaller than S. Zeno, but 
has a fine west front, rich ni th  Romanesque sculpture (1135); 
the upper part was added during 1565-1606 I t  has a noble 
Romanesque cloister, with two stories of arcading. The campanile 
by Sammicheli is unfinished. I t s  baptistery, rebuilt early in the 
12th century, is a quite separate building, mith nave and apse, 
forming a church dedicated to S. Giovanni in Fonte. Pope 
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Lucius I11 (d. 1185) is buried in the cathedral. The very fine 
Gothic Dominican church of S. Anastasia (1290-1481) consists of 
a nave in six bays, aisles, transepts, each with two eastern chapels, 
and an apse, all vaulted with simple quadripartite brick groining. 
The vaults are gracefully painted with floreated bands along the 
ribs and central patterns in each "cell," in rich soft colours on a 
white plastered ground. There are many fine frescoes in the in- 
terior including Pisanello's beautiful painting of St. George. This 
church also contains fine sculptured tombs of the 14th and 15th 
centuries. S. Fermo Maggiore was rebuilt in 1313 at  a higher level 
than the earlier church (1065-1138). The roof is magnificent. 
Delicate patterns cover all the framework of the panelling and fill 
the panels themselves. Rows of half-figures of saints are painted 
on blue or gold grounds, forming a scheme of indescribably splen- 
did decoration. The church of Sta. Maria in Organo (1481), with 
a faqade of 1592 from Sammicheli's designs, contains paintings 
by various Veronese masters, and some fine choir-stalls of 1499 
by Fra Giocondo. The church of S. Giorgio di Braida was also 
designed by Sammicheli. 

The strongly fortified castle (Caste1 Vecchio) built by Can- 
grande I1 della Scala (1354) stands on the line of the wall of 
Theodoric, close by the river. I t  contains the municipal museum 
and picture gallery. There are five bridges across the Adige: one, 
the graceful Ponte di Pietra. rests upon ancient foundations, while 
the two arches nearest to the left bank are Roman; but it has 
been frequently restored. Remains of another ancient bridge were 
found in the river itself behind S. Anastasia. On a steep elevation 
stands the castle of St. Peter, founded by Theodoric, on the site, 
perhaps, of the earliest citadel, mostly rebuilt by Gian Galeazzo 
Visconti in 1393 and dismantled by the French in 1801. The 
episcopal palace contains the ancient and valuable chapter library. 
(See Garus.) The Piazza delle Erbe (fruit and vegetable mar- 
ket) on the site of the ancient Forum and the Piazza dei Sienori. " 2 

adjoining one another, are surrounded by many fine mediaeval 
buildings, notably the Palazzo del Comune, with a tower 273 ft.  
high, while in the northeast corner of the latter piazza is the fine 
early Renaissance Loggia del Consiglio (1476-93). 

R o m a n  Remains.-The Roman remains of Verona surpass 
those of any other city of northern Italy The most conspicuous 
of them is the great amphitheatre, a building of the end of the 
1st century A.D., which closely resembled the Flavian amphitheatre 
(Colosseum) in Rome. I ts  axes measured 505 and 404 ft. Almost 
the whole of its external arcades, with three tiers of arches, have 
now disappeared; it  was partly thrown down by an earthquake 
in 1183, and subsequently used to supply building materials. The 
interior, with seats for about 25,000 people, has been restored. 
There are also remains of a well-preserved Roman theatre, close 
to the left bank of the river adjacent to which is the archaeological 
museum. The Museo Lapidario contains a fine collection of 
Roman and Etruscan inscriptions and sculpture, begun by Scipi- 
one Maffei in 1714. 

Veronese Ar t ,  P a i n t i n g  a n d  Sculpture.-Painting in Ve- 
rona may be divlded into four periods. (i.) The first is char- 
acterized by wall paintings of purely native style, e.g., in SS. 
Nazaro e Celso (996). (ii.) The Byzantine period lasted during 
the 12th and 13th centuries. (See S. Zeno for examples.) (iii.) 
The Giottesque period begins contemporaneously with Altichieri 
and Giacomo d7Avanzo (second half of the 14th century). These 
two painters, among the ablest of Giotto's followers, adorned 
Verona and Padua with very beautiful frescoes, rich in composi- 
tion, delicate in colour, and remarkable for their highly finished 
modelling and detail. (iv.) T o  the fourth period belong several 
important painters. Pisanello or Vittore Pisano, a charming 
painter and the greatest medallist of Italy, probably a pupil of 
Altichieri, has left a beautiful fresco in the church of S. Anas- 
tasia, representing St. George and the Princess after the con- 
quest of the Dragon. His only other existing fresco is an Annun- 
ciation in S. Fermo Maggiore (See PAINTING.) His pupils in- 
clude Liberale da Verona, Domenico and Francesco Morone, 
Girolamo dai Libri (1474-1556), etc. Domenico del Riccio, 
usually nicknamed Brusasorci (1494-1 j67), was a prolific painter 
whose works are very numerous in Verona. Paolo Cagliari or 

Paul Veronese, and Bonifacio, though natives of Verona, belong 
rather to  the Venetian school. 

Verona is specially rich in early examples of decorative sculp- 
ture. (i.) The first period is that of northern influence, exempli- 
fied in the reliefs which cover the western faqades of the church of 
S. Zeno and the cathedral, dating from the 12th century, and 
representing both sacred subjects and scenes of war and hunting, 
mixed with grotesque monsters. Part of the western doors of S. 
Zeno are early examples of caste bronze reliefs. (ii.) I n  the 13th 
century the sculpture lost its vigour, without acquiring grace or 
refinement, e.g., the font in  the cathedral baptistery. (iii.) T h e  
next period is thar. of Florentine influence, exemplified in the mag- 
nificently sculptured tombs of the Della Scala lords, those of Can- 
grande I. (d. 1329), Mastino 11. (d. 13 51) and (the most elaborate 
of all) of the fratricide Can Signorio, adorned with statuettes of 
the virtues, executed during his lifetime ( c .  1370), by  the sculptor 
Bonino da Campione. (iv.) I n  the 15th century Florence influ- 
enced Verona by way of Venice. 

Architecture.- The architecture of Verona, like i ts  sculpture, 
passed through Lombard, Florentine and Venetian stages. The  
early Renaissance developed into very exceptional beauty, 
mainly through the genius of Fra Giocondo (1435-ISI~) ,  a na- 
tive of Verona, who was a t  first a friar in the monastery of 
S. Maria in Organo. H e  rose to  great celebrity as  an architect, 
and designed many graceful and richly sculptured buildings in 
Venice, Rome and even in France; he used classical forms with 
great taste and skill, and with much of the freedom of the older 
mediaeval architects, and was specially remarkable for  his rich 
and delicate sculptured decorations. Another of the leading archi- 
tects of the next stage of the Renaissance was the Veronese 
Michele Sammicheli (1484-1 559), a great military engineer, and 
designer of an immense number of magnificent palaces in  Verona, 
among which the most outstanding are the Bevilacqua, Canossa 
and Pompei palaces. 

History.-The ancient Verona was a town of t h e  Cenomani, 
a Gaulish tribe, whose chief town was Brixia. I t  became a Latin 
colony in 89 B.C. Inscriptions testify t o  its importance, indicating 
that i t  was the headquarters of the collectors of the 5% inheri- 
tance tax under the Empire in Italy beyond the Po. I t s  territory 
stretched as far as Hostilia on the Padus (Po), 30 m. t o  the  
south. I t  lay on the road between Mediolanum and Aquileia, while 
here diverged to the north the roads over the Brenner. I t  was the  
birthplace of the poet Catullus. I n  A.D. 69 it  became the head- 
quarters of the legions which were siding with Vespasian. It was 
defended by a river along two-thirds of its circumference. T h e  
existing remains of walls and gates date from the period between 
the 3rd of April and the 4th of December of the year 265. A very 
handsome triumphal arch, now called the Porta de' Borsari, was 
restored in this year by Gallienus and became one of the city gates. 
The same was the case with the Porta dei Leoni, on the east of the 
city, and with a third arch, the Arco dei Gavi, demolished in 180 j. 
The emperor Constantine, while advancing towards Rome from 
Gaul, besieged and took Verona (312); it was here, too, that  
Odoacer was defeated (499) by Theodoric the Goth, Dietrich von 
B e r n i . e . ,  Verona-of German legends, who built a castle a t  
Verona and frequently resided there. 

In  the middle ages Verona gradually grew in size and impor- 
tance. Alboin, the Lombard king, captured it  in  568, and it  was 
one of the chief residences of the Lombard and later of the 
Frankish monarchs; and though. like other cities of northern 
Italy, i t  suffered much during the Guelph and Ghibelline struggles, 
i t  rose to a foremost position both from the political and the 
artistic point of view under its various rulers of the Scaliger or 
Della Scala family. The first prominent member of this family 
and founder of his dynasty was Mastino I della Scala, who ruled 
over the city from I 260 till his death in I 277. Verona had pre- 
viously fallen under Ezzelino da Romano ( I  2 2 7-59). Alberto 
della Scala (d. 1301) was succeeded by his eldest son, Bartolo- 
meo, who was confirmed as ruler of Verona by the popular vote, 
and died in 1304. I t  was in his time that Romeo and Juliet are 
said to have lived. Alboino, the second son, succeeded his brother, 
and died in 1311, when the youngest son of Alberto, Can Grande, 



VERONA-VERONESE 
who since 1308 had been joint lord of Verona with his brother, 
succeeded to the undivided power. Can Grande (Francesco delln 
Scala, d. 1329) was the best and most illustrious of his line, and 
is specially famous as the hospitable patron of Dante iq.v.) .  
I n  1387 Gian Galeazzo Visconti, duke of Milan, became by con- 
quest lord of Verona. Soon after his death the city fell by 
treacherous means into the hands of Francesco 11. di Carrara, lord 
of Padua. I n  1404-05 Verona, together with Padua, was finally 
conquered by Venice, and remained subject to the Venetians t;ll 
the overthrow of the republic in 1797 by Napoleon, who in the 
same year, after the treaty of Campo Formio, ceded it  to the 
Austrians with the rest of Venetia. They fortified it strongly in 
1814, and with Peschiera, Mantua and Legnago it formed part of 
the famous quadrilateral which until 1866 was the chief support 
of their rule in Italy. The town was greatly damaged by a flood 
in 1882. During World War I1 Verona suffered considerable dam- 
age from bombings; in most cases, historic landmarks were later 
reconstructed. (J. H. MI.; T .  A,;  X.) 

VERONA, CONGRESS OF, the last of the series of inter- 
national conferences or congresses based on the principle enunci- 
ated in article six of the treaty of Paris of Nov. 20, 1815 (see 
EUROPE. History). 

I t  met at  Verona on Oct. 20, 1822. The emperor Alexander I 
of Russia was present in person. There were also present Count 
Nesselrode, the Russian minister of foreign affairs; Prince Met- 
ternich, representing Austria; Prince Hardenberg and Count Bern- 
storff, representing Prussia; Duc de Montmorency and Yicomte 
de Chateaubriand, representing France; and the duke of Welling- 
ton, representing Great Britain in place of Lord Londonderry 
(Castlereagh), who died on the eve of his leaving for Verona. 

I n  the instructions drawn up by Londonderry for his own guid- 
ance, which had been handed to Wellington by Canning without 
alteration, was clearly defined the attitude of Great Britain toward 
the three questions which it was supposed would be discussed: 
the Turkish question (Greek insurrection) ; the question of inter- 
vention in favour of the royal power in Spain together with that 
of the revolted colonies; and the Italian question. 

As regards the last, it was laid down that Great Britain could 
not charge itself with any superintendence of a system in which 
it  had merely acquiesced, and the duty of the British minister 
would be merely to keep himself informed and to see that nothing 
was done "inconsistent with the European system and the trea- 
ties." To  make this attitude quite clear, Wellington was not to 
hand in his credentials until this question had been disposed of 
I n  the Spanish question Wellington was to give voice to the oppo- 
sition of Great Britain to the principle of intervention. 

In  the Turkish question, he was to suggest the eventual necessity 
for recognizing the belligerent rights of the Greeks and, in the 
event of concerted intervention, to be careful not to commit 
Great Britain beyond the limits of good offices. The immediate 
problems arising out of the Turkish question had been settled 
between the emperor Alexander and Metternich at  the preliminary 
conferences held at  Vienna in September, and a t  Verona the only 
question raised was that of the proposed French intervention in 
Spain. 

The discussion was opened by three questions which were 
formally propounded by Montmorency: (1) Would the Allies 
withdraw their ministers from Madrid in the event of France's 
being compelled to do so? (2)  In  case of war, under what form 
and by what acts would the powers give France their moral sup- 
port,  so as to give to its action the force of the alliance and in- 
spire a salutary fear in the revolutionaries of all countries? (3) 
What material aid would the powers give, if asked by France to 
intervene, under restrictions which it would declare and they 
would recognize? 

The reply of Alexander, who expressed his surprise at the desire 
of France to keep the question "wholly French," was to offer 
to march 150,000 Russians through Germany to Piedmont. where 
they could be held ready to act against the Jacobins whether in 
Spain or France. This solution appealed to Metternich and Mont- 
morency as little as to Wellington; but although they were united 
in opposing it, four days of "confidential communications" re- 

vealed a fundamental difference of opinion between the repre- 
sentative of Great Britain and those of the continental powers on 
the main point in issue. 

Wellington, who had been instructed to express the uncom- 
promising opposition of Great Britain to the whole principle of 
intervention, refused to accept Metternich's suggestion that the 
powers should address a common note to the Spanish government 
in support of the action of the government of France. 

Finally, Metternich proposed that the Allies should "hold a 
common language, but in separate notes, though uniform in their 
principles, and objects." This solution was adopted by the 
continental powers; and Wellington, in accordance with his in- 
structions, took no part in the conferences that followed. On 
Oct. 30 the powers handed in their formal replies to the French. 

Russia, Austria and Prussia would act as France should in re- 
spect of their ministers in Spain and would give to France every 
countenance and assistance it  might require, the details "being 
reserved to be specified in a treaty." Wellington. on the other 
hand, replied on behalf of Great Britain that "having no knowl- 
edge of the cause of dispute, and not being able to form a judg- 
ment upon a hypothetical case, he could gi3e no answer to any 
of the questions." 

Thus was proclaimed the open breach of Great Britain with 
the principles and policy of the Great Alliance. (W. A. P.) 

VERONESE, PAOLO ( P A ~ L O  CAGLIARI or CALIARI) ( I  528- 
1588), a major painter in Venice and the Veneto after 1550, was 
known after his birthplace, Verona. Paolo's father had come to 
Verona from Lake Lugano to pursue the family trade of stone- 
cutting, and the young Paolo was a t  first apprenticed in this trade. 
He showed so marked an interest in painting, however, that in his 
14th year he was apprenticed to his uncle and future father-in-law, 
Antonio Badile, a minor painter. From him the young Paolo de- 
rived. in addition to a sound basic painting technique, a Veronese 
passion for paintings in which people and architecture were inte- 
grated, a tradition ultimately traceable to the late medieval painter 
Altichiero. 

Paolo was influenced in Verona by two other local masters, Paolo 
Farinato and Brusasorci; from the latter he derived a characteristic 
attitude about the use of colour and application of paint. Vasari 
states that he was, in addition, a pupil of Giovanni Caroto, who 
was an architect as well as a painter, but this seems improbable, 
as little or no resemblance can be discovered in the styles of the 
two men. He was influenced by the Mannerist painters Francesco 
Primaticcio and Parmigianino, and by Raphael himself, whose 
"Sistine Madonna" was in Vicenza and "Madonna of the Pearl" 
(from Raphael's studio) was in Mantua. The young Paolo copied 
the latter work. Added to these major influences were the minor 
ones of Lorenzo Lotto, Girolamo Romanino, Moretto, Titian and 
even Diirer whose prints Paolo is said to have studied. Though 

D E T A I L  FROM "THE D I S C I P L E S  AT EMMAUS" BY PAOLO VERONESE.  I N  THE 
LOUVRE, PARIS  
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these influences may be traced by the discerning eye, Paolo ar- 
rived, early in his career, a t  a mature and essentially unchanging 
style. 

The hallmarks of Paolo's style are: an amplitude of form and 
an academic correctness of drawing of a sort always ignored by 
Titian; a generally blond tonality with an emphasis upon clear 
and cool colours, which give the impression of lightness in spite of 
their real sombreness; an interest in two-dimensional patterns 
(both in the structure of the paintings and in the objects por- 
trayed) ; a clarity of architectural rendering mith a concomitant 
clarity of relationship between the space and the objects in the 
space; and a gently noble type of personage as his typical subject. 
These characteristics appear in such early works as the decora- 
tions for the Villa Soranzo of I j j I  and the "Faith" (S. Liberale, 
Castelfranco). In these earliest works Paolo struck a protorococo 
note nhich anticipated Tiepolo by more than a century and a 
half. In 1553 he executed the "Temptation of St. Anthony" 
(Caen) for Ercole Cardinal Gonzaga for the cathedral at Mantua; 
this work shows an amazing accomplishment in crowding ample 
forms into a small area and a virtuosity which later became more 
subtly expressed. 

By I 554 Paolo had received a commission for decorations in 
the hall of the council of ten for the doge's palace, Venice, and 
by I j j j he was permanently established in that city. The "Jupiter 
Striking His Thunderbolts" (Louvre) shows his development of 
the illusionism of Giulio Romano and Andrea Mantegna, whom he 
knew in Mantua, into a form which anticipates the great baroque 
ceiling designs of the 17th century. His principal early altar- 
piece, done for the Giustianini family for S. Francesco della Vigna, 
is a variation on the plan of Titian's Pesaro altarpiece. In slightly 
later works done for S. Sebastiano and SS.. Giovanni e Paolo, 
Venice, his hesitancy disappears, and his thorough assimilation 
of the grand manner in Composition becomes evident. The mo- 
nastic establishment of S. Sebastiano in Venice %as in his career 
mhat the Scuola di S. Rocco was in Tintoretto's, and by 1556 
he had begun his major decorations for this establishment. of 
which his uncle uas  prior. In  I j 56 he received a commission 
for three allegorical tondi for the Marcian library. Venice, and 
his work done in competition with others is clearly the best. 

C. Ridolfi states that Paolo went to Rome in I j60 in the com- 
pany of the Venetian ambassador to the Holy See, but this has 
been doubted. At any rate, there is a sudden maturity and con- 
solidation visible in his work after this date. His frescoed deco- 
rations for the Villa Barbaro at Maser, near Asolo, built by Andrea 
Palladio mith sculptural ornament by Alessandro Vittoria. crowned 
that lovely villa and made it one of the supreme examples of inte- 
rior decoration in the world. Not only are there ample composi- 
tions of gods at play. but there are also homely genre bits, such as 
the trompe-lJoeuil detail of the door opened by a servant ~ ~ i t h  a dog 
at  his feet. An implied confirmation of the Roman visit may be 
seen in the landscape details which seem to reflect example5 of 
Roman wall painting uhich by I 560 were being uncovered in 
Rome. The technique is the purest fresco method of water colour 
on \vet plaster, and not even Nicolas Poussin in the 17th century. 
Hubert Robert in the 18th or Jean Baptiste Corot in the 19th was 
able to achieve mo're glowingly luminous atmospheric effects than 
Paolo achieved from meagre earth colours with a few touches of 
lapis blue added. 

In the late I 560s Paolo painted the "Madonna of the Cuccina 
Family" (Dresden), one of his mature masterpieces. In the left 
third. the Virgin. Child. St. Jerome. St. John the Baptist and an 
angel are isolated; to the right. the Cucclna family kneels in adora- 
tion, presented by the allegorical figure of Faith, who is dressed in 
a radiant nhite. Paolo gives a cogent series of portraits of the 
family seen in dramatic relationship to one another, and he adds 
the homely detail of the youngest Cuccina child shyly gripping the 
column as he peers out a t  the beholder. At the extreme right the 
f a ~ a d e  of the family palazzo is visible in the distance. All of 
Paolo's virtues appear in this picture: his poetry, his uncanny 
knack for the just accent in design, his noble amplitude of concept, 
his soft and glowing colour and lovely surfaces and his quiet in- 
sistence on veristic detail. 

In 1562 Paolo received the commission for "The Marriage a t  
Cana" for the refectory of S. Giorgio Maggiore in Venice. This 
picture was installed in 1563 and completed magnificently the 
vista formed by Palladio's architecture. The picture was carted 
off to France during the revolutionary wars and after the peace 
settlement in 181 j the French used its colossal size as a pretext 
for not restoring it  to Italy; they consistently maintained this 
excuse, and the picture is still in the Louvre. 

In 1566 Paolo executed another monumental work, this time for 
his oxqn former parish church at  Verona, and in I 572 a "Feast of 
St. Gregory" for Monte Berico, Vicenza. In  I 573 he painted for 
SS. Giovanni e Paolo. Venice. "The Feast in Levi's House" (now 
in the Accademia. Venice), \ihich work he had to justify before 
the council of the Holy Office. This body recommended that  Paolo 
make some changes in the interest of historical propriety, after 
Paolo had explained that his usual practice was to put into his 
pictures those elements he thought looked well; the changes he 
made in the ~ o r k  seem slight enough in the light of the Holy 
Office's instructions. 

After I 577 he began more works for the doge's palace, of which 
the most important is the "Apotheosis of Venice," a complicated, 
monumental design in which a great horde of elegant Venetians is 
set betmeen and in front of a colossal pair of columns seen in 
sharply receding perspective. The design befits its principal ceil- 
ing position, and the nork  seemed to be the most brilliant of a 
long series still to come. but Paolo contracted a fever and after 
a few days of Illness died April 19, 1588. His brother and sons 
had him buried in S Sebastiano Venice, where a bust was placed 
above his grave. The firm mas continued in business for a num- 
ber of years by these men who, mith his nephew, signed their works 
Heredes Paoli ("Paul's heirs"). 

Paolo's work represents the hedonistic best of the Venetian 
Renaissance in its last phase. iVith his emphasis on softly used 
colour and elegant forms, he \\as not only continuing an old Vene- 
tian tradition but also was pointing a way for the future which 
was to be reaffirmed not only by Tiepolo but also by Francesco 
Guardi. 

Important examples of his work include: the "Family of Darius 
Before Alexander" (London) ; the early "Presentation," the 
"Epiphany." "The Marriage at  Cana." the "Via Dolorosa," the 
"Resurrection" and the late "Christ and the Centurion" (all in 
Dresden) ; the "Lady" (Dublin); the "Lady and Girl" (Balti- 
more) ; "Mars and Venus" (Edinburgh) ; the four "Allegories" 
and the "Vision of St. Helena" (London) ; the "Susannah." the 
"Venus and Adonis," the "Christ Among the Doctors," the "Mag- 
dalen" and the "Youth Betneen Virtue and Vice" (all in Madrid) ; 
the "Rest on the Flight" (Sarasota, Fla.) and "Mars and Venus" 
(New York). 

BIBLIOGR~PHY.-C Ridolti, Le Maraviglie dell'Arte, ed b y  D. v 
Hadeln (1914) ; A. Bell, Paolo T'eronese (1904) ; G Fiocco, Paolo 
Veronese (1928) ; A. Orliac, Veronrse (1940). (J. MN.) 

VERONICA, SAINT, \vas according to legend a pious woman 
of Jerusalem who, moved with pity by the spectacle of Jesus 
carrying His cross to Golgotha. gave Him her kerchief in order 
that He might nipe the drops of agony from His brow. H e  ac- 
cepted the offering, and after using the napkin handed it back to 
her with the image of His face miraculously impressed upon it. 

This. however, is not the primitive form of the legend, which 
close examination shows to be derived from a story related by 
Eusebius in Historia Ecclrsinstica (vii. 18). He tells how, a t  
Caesearea Philippi, lived the woman whom Christ healed of a 
hemorrhage (Matt. ix. 20). At the door of her house stood, on 
one side, a statue of a woman in an attitude of supplication and, 
on the other side, a statue of a man stretching forth his hand to 
the woman. I t  was said that the male figure represented Christ 
and that the group had been set up in recognition of the miraculous 
cure. 

Legend was not long in providing the woman of the Gospel with 
a name. In  the west she n a s  identified ~q i th  Martha of Bethany; 
in the east she was called Berenike. or Beronike. the name appear- 
ing in as early a work 2s the Acts of Pilate, the most ancient form 
of which goes back to the 4th century. 



9oB VERPLANCK-VERRIO 
Toward the 6th cencury the legend of the woman with the 

hemorrhage became merged in the legend of Pilate, as is shown in 
the writings known in the middle ages as Cura sanitatis Tzberii 
and Vindicta Salziatoris. According to the former of these ac- 
counts Veronica caused a portrait of the Saviour to be painted. 
The emperor Tiberius, when sick, commanded the woman to bring 
the portrait to him, worshiped Christ and was cured. The legend 
continued to gather accretions, and a miraculous origin came to be 
assigned to the image. According to the legends in France, Veron- 
ica was married to Zaccheus, who had been converted by Christ, 
and went with him to Quiercy, where he became a hermit. She 
then joined Martial in his apostolic preaching. I n  the Bordeaux 
district, Veronica is said to have brought relics of the Virgin to 
Sonlac, where she died and was buried. In  the 12th century the 
image began to be identified with one a t  Rome, and in the popular 
speech the image too was called Veronica. St. Veronica's feast is 
kept on July 12. 

S ~ P  M R James, The Apocryphal New Testament, p. 102 and pp 157 
f f .  (1924) ; E. von Dobschutz, Chrtstusbilder, in Texte und Untevsuch- 
urtgen cur Gesclzichte der altclzristlzchen Literatur, kol xviii (1899). 

VERPLANCK, GULIAN CROMMELIN (1 786-1870), 
U.S. mriter and politician, was born Aug. 6, 1786, in New York 
city. Graduated from Columbia college in 1801, he was admitted 
to the bar in 1807. In  1811 he was involved in the Columbia col- 
lege commencement riot, and his long antagonism to DeiVitt 
Clinton resulted from the trial that followed. Verplanck \+as a 
member of the New york assembly (1820-23), of the U.S. house 
of representatives (1825-33) and of the New York senate (1837- 
41). H e  was professor of the evidences of revealed religion and 
moral science in the General Theological seminary of the Episcopal 
Church. He died May 18, 1870, in New York city. 

Besides published addresses, political pamphlets and contribu- 
tions to magazines, Verplanck's principal writings are T h e  Buck- 
tail Bard3 (1819) ; Essays 072 the  Nature  and Uses of the  Various 
Evidences of Revealed Religion (1824) ; A n  Essay on  the Doctrine 
o f  Contracts (1825) ; Tlze Talisnzan (1827; 1828; 18291, an annual 
on which he collaborated with MTilliam Cullen Bryant and Robert 
C. Sands; Discos~rses and Addresses on  Subjects of American His- 
tory ,  Arts,  and Literature (1833) ; T h e  Advantages and Dangers 
of the  America?~ Scholar (1836) ; and Shakespeare's Plays: W i t h  
His  L i fe ,  3 vol. (1847), the best edition of Shakespeare produced 
in the United States to that time. (S. K. HY.) 

VERBES, GAIUS ( c .  120-43 B.c.), Roman magistrate, 
notorious for his misgovernment of Sicily. I t  is not known to 
--hat gens he belonged. H e  a t  first supported Marius but soon 
went over to Sulla, n h o  gave him land at  Beneventum and se- 
cured him against punishment for embezzlement. In  80, Verres 
was legate in Asia on the staff of Cn. Cornelius Dolabella, gov- 
ernor of Cilicia. The governor and his subordinate plundered in 
concert, till in 78 Dolabella had to stand his trial a t  Rome and 
was convicted, mainly on the evidence of Verres, who thus secured 
a pardon for himself. I n  74, by a lavish use of bribes, Verres 
secured the city praetorship and as a creature of Sulla abused 
his authority to further the political ends of his party. He was 
then sent as governor to Sicily, the richest of the Roman prov- 
inces. 

The people were for the most part prosperous and contented, 
but under Verres the island experienced more misery and desola- 
tion than during the time of the first Punic or the recent servile 
wars. The corngrowers and the revenue collectors were ruined 
by taxation and the canceling of contracts; temples and private 
houses were robbed of their works of a r t ;  and the rights of 
Roman citizens were disregarded. Verres returned to Rome in 70, 
and In the same year, a t  the request of the Sicilians, Cicero prose- 
cuted him. Verres was defended by the most eminent of Roman 
advocates, Q. Hortensius. The court was composed exclusively of 
senators, some of whom might have been his personal friends. 
But the presiding judge, M.  Acilius Glabrio, was not corruptible. 
Verres tried to get the trial postponed till 69 when his friend 
Metellus nould be the presiding judge, but in August Cicero 
opened the case. 

The effect of the first brief speech was so overwhelming that 

Hortensius refused to reply and recommended his client to leave 
the country. He went to Massilia and lived there till 43, when 
he was proscribed by Antony. 

VERRI, PIETRO, CONTE (1728-1797), Italian political 
economist and gifted man of letters who devoted his life to the 
reform of public administration and the spread of useful knowl- 
edge, 1i7as born at  Milan on Dec. 12, 1728. After serving as a 
captain in the Seven Years' War (1759), he became the moving 
spirit in an "enlightened" group of young Milanese intellectuals 
called the Soczetd dei Pztgni (1761) and contributed some 38 
articles to their periodical, of which he was director, known as I1 
Caff l .  (1961-66. "I1 tempio dell'ignoranza." "La coltivazione del 
lino," "Pensieri sullo spirit0 della letteratura d'Italia"). Verri 
later wrote treatises on economic and philosophical matters (S z~ l l e  
leggi vincolanti il contntercio dei grani, 1769; Szrll'eco?zomia po- 
litica, 1771; and Discorso sull'indole del piacere e del dolore, 
1773). His other works include Osservazioni szdla tortura (1 777), 
a highly esteemed Storia di Milano, 2 vol. (1783-98) and a cor- 
respondence (1766-97) with his brother which provides a vibrant 
document of contemporary Italian life. Verri died at  Milan on 
June 28. 1797. 

BIBLIOGRAPHY.-Da ''11 CaffB," ed. by  L. Collin0 (1930) ; Carteggio, 
ed. by F Novati et al., 12 vol. (1910-42); Scritti vari, ed. by G. 
Car~ano, 2 vol (1854) ; Opere varie, ed by h'. Valeri (1947). See also 
E. Bouvy, Le conzte P. Verri (1889) ; .4 Ottolini, P. Verri e i suoi tempi 
(1921) ; N. I7aleri. Pietro Verri (1937) ; C .  Rosso, L'illz~iizinismo fran- 
cese e P Verri (1956). 

His brother, C ~ N T E  ALESSANDRO VERRI (1741-1816), Italian 
novelist of preromantic sensibility, was born at  Milan on Nov. 9, 
1741, and died at  Rome on Sept. 23, 1816. As a young man he 
collaborated in the production of I1 C u f f & ;  in 1767, after xisiting 
France. England and Germany, he settled in Rome where he wrote 
among other works the Avventure di Sa#o (17801, the Vita  di 
Erostrato (1793; published 1815) and the Not t i  ronzane a1 s epo lc~o  
degli Scipioni (1792-1804), a sequence of imaginary conversa- 
tions between lhe shades of the ancient Romans, mournful in tone 
and influenced by the Night  Thoughts of Edward Young. 

See 4lessandro Verri, Opere scelte, 2 vol (1822) and M Gallioli, 
Alessandro V e ~ r i  (1921) (D. M WE.) 

VERRILL, ADDISON EMERY (1839-1926), U.S. zoolo- 
gist and naturalist, a specialist in the study of marine inverte- 
brates. was born in Greenwood, Me., Feb. 9, 1839. He graduated 
from Harvard and attended Yale. and from 1860 to 1864 worked 
as assistant to Louis Agassiz (q .v . ) .  In  the latter year he was 
named professor of zoology a t  Yale. In 1865 Verrill became 
curator of the Peabody zoological museum a t  Yale and in 1868 
nonresident professor of comparative anatomy and entomology at  
the University of Vi'isconsin, Madison. In  1870 he became in- 
structor in geology at  the Sheffield scientific school, Yale, and was 
elected to the National Academy of Sciences in 1872. From 1871 
to 1887 he was in charge of scientific explorations by the U.S. Com- 
mission of Fish and Fisheries. In  that capacity he was responsible 
for important technical improvements in the equipment used for 
the collection of marine specimens. His investigations of marine 
invertebrates took him along both coasts of North America, as 
well as to South and Central America and Hawaii. He found and 
described many hundreds of previously undiscovered specimens 
and made a valuable collection for the Peabody museum. Verrill 
died at Santa Barbara, Calif., on Dec. 10, 1926. 

Of his more than 300 papers, many have become standard ref- 
erences, particularly his Report  o n  the Invertebrate Animals of 
Vineyard Sound and Adjacent Waters  (1'873) and his monographs 
on the coelenterates of the Canadian arctic. He was also the au- 
thor of a number of works on the Bermuda Islands. 

VERRIO, ANTONIO (1639-1707), Italian painter, was 
born at Lecce, in the Neapolitan province of Terra di Otranto. 
In 1660 at  Saples he executed a large fresco work "Christ Heal- 
ing the Sick," for the Jesuit college. He subsequently went to 
France nhere at  Toulouse he painted an altarpiece for the Car- 
melites. He was invited to England by Charles I1 and employed 
in the decorating of Windsor castle. Little of his work is ex- 
tant. He was a rapid painter, fertile in invention and best a t  
covering large surfaces in decorative frescoes. Charles I1 named 
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him "master gardener," gave him a lodge in Hyde Park and paid 
him lavishly. H e  was employed by James I1 on Cardinal Wolsey's 
tombhouse. H e  painted James and several of his courtiers in the 
hospital a t  Christ Church, London, and also executed a number of 
decorative frescoes at  St. Bartholomew's hospital. He was later 
employed by Lord Exeter a t  Burleigh and painted the large stair- 
case at  Hampton court for King William. He was very successful 
but his work was often criticized by his contemporaries for gaudy 
colours, bad drawing and, senseless composition. He died at  Hamp- 
ton Court on June 17, 1707. 

VERRIUS FLACCUS, MARCUS (fl. late 1st century 
B.c.), a Roman freedman who became a learned scholar and gram- 
marian and the most famous teacher of his day. He introduced 
the principle of competition among his pupils and awarded old 
books, beautiful or rare, as prizes. Augustus entrusted the educa- 
tion of his two grandsons to him and thenceforward his school was 
in the imperial house on the Palatine. He died at  an advanced 
age during the reign of Tiberius. His works are lost. He is known 
to have written fasti (q.v. ,  a type of calendar), which were set 
up at Praeneste, where in fact fusti have been found which have 
been accepted as his, though some scholars have held that these 
Praeneste fasti were excerpted by Verrius Flaccus from an other- 
wise unknown work on fasti. A work of his, which was much 
used, was his De verborum significatu, a large lexicon which was 
the first of its kind and a storehouse of antiquarian learning in 
which Latin authors were quoted extensively. Some idea of its 
value is obtainable from what remains of the abridgement made 
bv Festus (u.v.) in the 2nd or zrd century and from the abridge- 
ment of that made by Paulus ~ i a c o n u s  in the 8th century. 

- 

BIBLIOGRAPHY.-The fasti found at Praeneste were ed. by T. 
Mommsen, in Corpus inscriptionum Latinarum, vol. I, p t .  I ,  p p  230- 
239 (1861). For fragments of Verrius Flaccus see G Funaioli (ed.), 
Granzmaticae Romanae fragmenta, vol. I ,  p p .  509-532, "Teubner 
Series" (1907). See also Pauly-Wissowa, Real-Encyclopadie der 
classischen Altertumswissenschaft, 2nd series, vol. 16, col. 1636-45 
(1958). (G.  B. A F.) 

VERROCCHIO, ANDREA DEL (1435-1488)~ Florentine 
painter and sculptor, properly Andrea di Michele di Francesco 
Cioni, best known as the author of the Colleoni monument in 
Venice and as the master of Leonardo da Vinci, was born at Flor- 
ence in 1435. He was trained initially under a goldsmith Giuliano 
Verrocchio. As a painter he was perhaps a pupil of Alesso Bal- 
dovinetti, and as a sculptor he is traditionally supposed to have 
worked with Donatello; however, the affinities of his early sculp- 
tures are rather with Antonio Rossellino. 

Verrocchio's single documented painting, an altarpiece in the 
cathedral a t  Pistoia (completed 1486), was executed in large part 
by his pupil Lorenzo di Credi; its handling is inconsistent with 
that of a "Baptism of Christ" in the Uffizi gallery, Florence, from 
S. Salvi, which, from the time of G. Vasari, has been unanimously 
given to the artist. In  the latter picture (painted about 1470-72) 
one of the two angels and part of the distant landscape were 
painted by Leonardo da Vinci. Other paintings ascribed to Verroc- 
chi0 are Madonnas in the Kaiser Friedrich museum, Berlin (two), 
the Stadel institute a t  Frankfurt, the Metropolitan museum, New 
York, and the National gallery, London. The few paintings that 
can be looked upon as autograph works by Verrocchio probably 
date from before 1475. and it  seems that from this time on he 
dedicated himself in the main to sculpture, in which from the first 
he manifested the strong personal convictions and the inventive 
ability that are absent from his paintings. 

According to his brother Tommaso, Verrocchio was responsible 
for an inlaid slab in S. Lorenzo recording the place of burial of 
Cosimo de' Medici (1467). Before 1469 he also carved the marble 
lavabo of the old sacristy of the same church. This v~as followed 
by his first major commission, the tomb of Piero and Giovanni de' 
Medici in the old sacristy, completed in 1472. This deeply im- 
pressive mork i s  double-sided and consists of a sarcophagus set 
inside a high arch carved with foliated ornament Composed of a 
number of different mediums-porphyry in the sarcophagus, green 
marble in the inscribed medallions in the centre of the sides, 
marble in the platform and containing arch and bronze in the feet 
and ornament of the sarcophagus and in the ropework decoration 

BRONZE S T A T U E  O F  T H E  CONDOTTIERE BARTOLOMMEO C O L L E O N I  MODELED 
BY A N D R E A  D E L  V E R R O C C H I O  (1479-88). I N  T H E  P I A Z Z A  O F  SS. G I O V A N N I  E 
PAOLO. V E N I C E ,  ITALY 

a i t h  which the arch is filled-the tomb contains no figurated sculp- 
ture. In its over-all design, however, its inspired use of colour 
and its rich bronze ornament, it reveals a creative intelligence of 
the first rank. 

In 1468-69 Verrocchio received payments for a bronze candle- 
stick for the Sala dell'udienza of the Palazzo della Signoria; this 
is now in the Rijksmuseum, Amsterdam. Verrocchio's earliest 
figure sculpture, a small bronze statue of David in the Museo 
Nazionale, Florence. is undated, but was executed before 1476. A 
second bronze figure. the "Child With Dolphin," is somewhat later 
in date. Commissioned about 1480 for the Medici villa of Careggi, 
this was set up in the 16th century in the position i t  still occupies 
in the courtyard of the Palazzo della Signoria (Palazzo Vecchio). 
This fountain figure has an important place in the history of the 
freestanding statue, since its spiral design represents a first success- 
ful effort to  evolve a pose in which all views are of equal signifi- 
cance. 

In 1477 it was decided to extend the silver altar in the Florentine 
baptistery (now in the Museo dell'opera del Duomo, Florence), 
and one of the four supplementary scenes, ni th  the "Beheading of 
the Baptist." was allotted to Verrocchio. This was completed in 
1480. On a larger scale Verrocchio emerges a t  this time as  one 
of the great relief artists of the 15th century. The only autograph 
Madonna from his hand, a terra-cotta relief of about 1480 from 
Sta. Maria Nuova, now in the Museo Nazionale, Florence, is 
treated with a freedom and plasticity that recalls the work of 
Donatello. In  a marble relief of Alexander the Great,  in the Na- 
tional Gallery of Art in Washington, these same characteristics 
are preserved. 

\\.'hen in 1476-77 Verrocchio designed the cenotaph of Niccolo 
Cardinal Forteguerri for the cathedral a t  Pistoia, this was also 
conceived in terms of deep-cut relief. On Verrocchio's death in 
Venice in 1488 it was still unfinished. Its completion was en- 
trusted initially to Lorenzo di Credi, was subsequently taken over 
by Giovanni Francesco Rustici (who completed Verrocchio's figure 
of the cardinal) and by Lorenzo Lotti (who carved the central 
figure of Charity). After 1753 it u a s  revised and set up  by 
Gaetano Masoni in its present confused form. Though its effect 
is now neutralized by changes and additions foreign to Verrocchio's 
scheme, the Forteguerri monument contains some of the artist's 
finest marble sculptures. 



VERSAILLES 
Verrocchio also practised as a portrait sculptor. This aspect 

of his work is represented by two marble busts of women, one in 
the John D.  Rockefeller collection, New York, dating from about 
1470-75, and the other, the "Lady With the Primroses" in the 
Museo Nazionale, Florence, from about 1480. Terra-cotta busts 
of Lorenzo and Giuliano de' Medici are in the National Gallery of 
Art in Washington, D.C. 

Between 1466 and 1483 Verrocchio was also occupied with the 
important bronze group of "Christ and St. Thomas" commissioned 
hy the mercanzia for the tabernacle in which it  still stands on the 
east side of Or San Michele in Florence. This is remarkable for 
its intellectual elevation and for its technical mastery. In 1479 
Verrocchio was commissioned by the Venetian signoria to under- 
take a second major work in bronze, a commemorative statue of 
the condottiere Bartolommeo Colleoni destined for a position near 
the church of SS. Giovansi e Paolo a t  Venice. At  Verrocchio's 
death the model was not yet cast, and the work of casting and 
chasing was entrusted to a Venetian sculptor Alessandro Leopardi. 
I t  was erected in 1496. After the Gattamelata monument of 
Donatello a t  Padua, Verrocchio's Colleoni monument is the most 
important equestrian statue of the Renaissance. Contrived with 
great technical assurance and modeled with remarkable power and 
sensibility, i t  forms a fitting climax to Verrocchio's sculptural 
career. 

In  the literature of Italian art Verrocchio is presented in some- 
thing less than his true stature, and his surviving works leave little 
doubt that, after Donatello, he was the most original and forceful 
Florentine sculptor of the I 5th century. 

See M. Cruttwell, Verrocchio (1904) ; L. Planiscig, Andrea del 
Verrocchio ( 1 9 4 1 ) .  ( J .  W .  P . - H )  

VERSAILLES, a town of northern France, capital of the 
de'partement of Seine-et-Oise, 1 2  mi. W.S.W. of Paris, with which 
it is connected by rail and streetcar. Pop. (1954) 72,038. Ver- 
sailles owes its existence to the palace built by Louis XIV. I t  
stands 460 ft. above the sea, and the fresh healthful air and near- 
ness to the capital attract many residents. The three avenues of 
St. Cloud, Paris and Sceaux converge in the Place d'Armes. Be- 
tween them stand the former stables of the palace, later occupied 
by the artillery and engineers. T o  the south lies the quarter of 
Satory the oldest part of Versailles, with the Cathedral of St. Louis, 
and to the north the new quarter. with the church of Notre Dame. 

T h e  Palace.-To the west of the Place d'Armes a gilded iron 
gate and a stone balustrade mark off the great court of the palace. 
In this court stand statues of Richelieu, CondC, Du Guesclin and 
other famous Frenchmen. At the highest point there is an eques- 
trian statue in bronze of Louis XIV. To the right and left of 
this stretch the long wings of the palace, while behind extend 
the Cour Royale and beyond it the smaller Cour de Marbre, to 
the north, south and mest of which rise the central buildings. 
T o  the north the Chapel court and to the south the Princes court, 
with vaulted passages leading to the gardens, separate the side 
from the central buildings. The palace chapel (1696-1 ~ I O ) ,  the 
roof of mhich can be seen from afar rising above the rest of the 
building, was the last important work of J. Hardouin-Mansart. 

The north wing contains galleries and halls of historical pic- 
tures and sculptures, and other great apartments, the most famous 
of which historically is the theatre built under Louis XV where 
the banquet to the Gardes du Corps was held, the toasts a t  which 
provoked riots that drove Louis X V I  from Versailles. Here the 
national assembly met from March 10. 1871, till the proclama- 
tion of the constitution in 1875, and the senate from March 8, 
1876, till the return of the two chambers to Paris in 1879. The 
central buildings include the former dauphin's apartments and 
many otlfers on the ground floor and fine staterooms on the first 
floor with the great Galerie des Glaces (Hall of Mirrors) (1678) 
overlooking the park. The Hall of Hercules was till 1710 the up- 
per half of the old chapel famed for its associations with Bossuet, 
Massillon and Bourdaloue. The queen's apartments and the rooms 
of Louis XIV are on this floor. The Oeil de Boeuf, named from 
its oval window, was the anteroom where the courtiers waited till 
the king rose. I t  leads to the bedroom which Louis XIV used 
from 1701 and in which he died and which Louis XV occupied 

from 1722 to 1738. In  the south wing of the palace, on the ground 
floor, is the gallery of the Republic and the first empire. In  the 
south wing is also the room where the chamber of deputies met 
from 1876 till 1879, and where the congress later sat to revise 
the constitution voted at  Versailles in 1875 and to elect the presi- 
dent of the republic. The first floor is almost entirely occupied 
by the Battle gallery. In the window openings are the names of 
soldiers killed while fighting for France, with the names of the 
battles in which they fell, and there are more than 80 busts of 
princes, admirals, constables, marshals and celebrated warriors 
who met a similar death. Another room contains exhibits con- 
nected with the events of 1830 and the accession of Louis Philippe. 

The Gardens.-The gardens of Versailles were planned by 
AndrC Le N6tre. The ground falls away on every side from a 
terrace adorned with ornamental basins, statues and bronze groups. 
Westward from the palace extends a broad avenue, planted with 
large trees, and having along its centre the grass of the Tapis 
Vert; it is continued by the Grand canal, 2 0 0  ft. wide and I mi. 
long. On the south of the terrace two splendid staircases lead past 
the Orangerie to the Swiss lake, beyond which is the wood of 
Satory. On the north an avenue, with 2 2  groups of three chil- 
dren, each group holding a marble basin from which a jet of 
M-ater rises, slopes gently down to the basin of Neptune, remark- 
able for its fine sculptures and abundant water. 

The Orangerie (built in 1685 by Mansart) is the finest piece 
of architecture at  Versailles; the central gallery is 508 ft. long 
and 42 it. wide, and each of the side galleries is 375 ft. long. There 
are 1,200 orange trees, one of which is said to date from 1421, and 
300 other kinds of trees. 

The alleys of the parks are ornamented with statues, vases and 
regularly cut yews, and bordered by hedges surrounding the 
shrubberies. Under Louis XIV the Grand canal was covered with 
Venetian gondolas and other boats. Around the Tapis Vert are 
numerous groves, the most remarkable being the Ballroom or 
Rockery. with a waterfall; the Queen's shrubbery, the scene of 
the intrigue of the diamond necklace; that of the Colonnade, the 
King's shrubbery, the Grove of Apollo. and the basin of Enceladus. 

Among the chief attractions of Versailles are the fountains and 
waterworks made by Louis XIV in imitation of those he had 
seen at Fouquet's chbteau of Vaux. Because of the scarcity of 
water at Versailles, the works a t  Marly-le-Roi were constructed 
in order to bring water from the Seine; but part of the supply 
thus obtained was diverted to the newly erected chlteau of Marly. 
Vast sums of money were spent and many lives lost in an attempt 
to bring water from the Eure, but the work was stopped by the 
war of 1688. At last the waters of the plateau between Versailles 
and Rambouillet were collected and led by channels (total length 
98 mi.) to the gardens, the soil of which covers innumerable pipes, 
vaults and aqueducts. 

T h e  Trianons.-Beyond the present park, but within that of 
Louis XIV, are the two Trianons. The Grand Trianon was origi- 
nally erected as a retreat for Louis XIV in 1670, but in 1687 
Mansart built a new palace on its site. Louis XV, after estab- 
lishing a botanic garden, made Gabriel build in 1766 the small 
pavilion of the Petit Trianon. I t  was a favourite residence of 
Marie Antoinette, who had a garden laid out in the English style, 
with rustic villas in which the ladies of the court led a mimic 
peasant life. The Grand Trianon contains a museum of state 
carriages, old harness. etc. 

The  Town.-The church of Notre Dame, built by Mansart, and 
the Cathedral of St. Louis, built by his grandson, are uninteresting. 
The celebrated tennis court (Jeu de Paume) is now used as a 
museum. The palace of the prefecture, built during the second 
empire, was a residence of the president of the republic from 1871 - 
to 1879. The military hospital forme~ly accommodated 2.000 
people in the service of the palace. A school of horticulture was 
founded in 1874, attached to an excellent garden, near the Swiss 
lake. 

Versailles is the seat of a bishop, a prefect and a court of 
assizes and has tribunals of first instance and of commerce, a 
board of trade arbitrators, a chamber of commerce and a branch 
of the Bank of France and, among its educational establishments, 
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lyce'es and training colleges for both sexes and a technical school. 
I t  is an important garrison town and has a school of military 
engineering and artillery. Distilling, boot and shoe making and 
market gardening ;.e carried on. 

History.-Louis XI11 often hunted in the woods of Versailles, 
and built a small pavilion at  the corner of what is now the rue 
de la Fompe and the avenue of St. Cloud. In 1627 he entrusted 
Jacques Lemercier with the plan of a chkteau. In 1661 Louis 
Levau made some additions which were further developed by 
him in 1668. In 1678 Mansart took over the work. the Galerie 
des Glaces, the chapel and the two wings being due to him. I n  
1682 Louis XIV took up his residence in the chkteau. Till his 
time the town was represented by a few houses to the south of 
the present Place d'Armes; but land was given to the lords of the 
court and new houses sprang up, chiefly in the north quarter. 
Under Louis XV the parish of St. Louis was formed to the south 
for the increasing population, and new streets were built to the 
north on the meadows of Clagny. Under Louis XVI the town 
extended to the east and received a municipality; in 1802 it gave 
its name to a bishopric. 

In  1783 the armistice preliminary to the treaty of peace be- 
tween Great Britain and the United States was signed at  Ver- 
sailles. The states-general met here on May 5, 1789, and on 
June 20 took the solemn oath in the tennis court by which they 
bound themselves not to separate till they had given France a 
constitution. Napoleon neglected, and Louis XVIII and Charles 
X merely kept up. Versailles, but Louis Philippe made great 
alterations. some of x%hich were later altered back to the origi- 
nal designs, partly with the help of a large gift from the United 
States. In 1870 and 1871 the town was the headquarters of the 
German army besieging Paris, and in the Galerie des Glaces 
W7illiam I of Prussia was cromned German emperor in 1871. 

After the peace Versailles was the seat of the French national 
assembly while the commune was triumphant in Paris, and of 
the two chambers till 1879, being declared the official capital of 
France. 

After World War I the treaty between the Allied powers and 
Germany was signed in the Galerie des Glaces. 

See A. P. Gille, Versailles et les deux Trianons, with illustrations by 
M. Lambert (1899) ; P. de Nolhac, La Cre'ation de Versailles (1901) ; 
J. E. Farmer, Versailles and the Court Under Louis XIV (190j). 

VERSAILLES, TREATY OF, the treaty of peace signed 
at  the close of World War I by the Allied and Associated powers 
and Germany 'at Versailles, France, on June 28, 1919, and brought 
into force on Jan. 10. 1920. The original intention had been that 
it should be only one part of a general and inclusive settlement 
with Austria, Hungary, Bulgaria and Turkey as well as with Ger- 
many but the delays in dealing with the smaller states. particularly 
Hungary and Turkey, not only separated the German treaty from 
the others, but caused it to be the first to be signed and the first 
to come into force, just as it was the first in importance. 

NEGOTIATIONS BEFORE THE ARMISTICE 

On Oct. 4, 1918, the German government requested the president 
of the United States to bring about the immediate conclusion of 
a general armistice as a preliminary to the restoration of peace 
and declared its acceptance of the fourteen points (q.v.) formu- 
lated by him on Jan. 8. 1918. After lengthy negotiations with 
Germany. Pres. Woodrow Wilson communicated its request to the 
Allied governments and inquired whether they were willing to 
grant an armistice and to make peace on the basis of the fourteen 
points. The Allies accepted the proposal, but made two reserva- 
tions: ( I )  they excluded the "freedom of the seas" (point 2 ) ;  

and (2) they demanded that "compensation will be made by Ger- 
many for all damage done to the civilian population of the Allies 
and their property by the aggression of Germany by land, by 
sea and from the air." These conditions were communicated to the 
German government by President Wilson on Nov. 5, 1918. The 
German government made no reply in writing to these terms. but 
in fact accepted them by getting in touch with Marshal Foch, ask- 
ing for an armistice and accepting the conditions set forth by the 
marshal. Thus the note of Kov. 5 became a kind of contract be- 

tween Germany and the Allied and Associated powers. The exact 
meaning of the language concerning reparation was, however. ob- 
scured by the insertion in the Armistice of a reservation, which 
was accepted by Germany, to the effect that "any subsequent con- 
cessions and claims by the Allies and the United States remain un- 
affected" (art. 19). 

For the negotiations leading to the treaty of Versailles see 
PARIS, CONFERENCE OF. 

ANALYSIS O F  THE TREATY 

P a r t  i, the Covenant.- Part i (art. 1-26) deals with the cove- 
nant of the League of Kations (q.v ). The covenant united its 
signatories in a league guaranteeing their independence and terri- 
torial integrity (art. 10) ;  according to President Wilson, this was 
the "heart" of the matter. The entrance of Germany into the 
League was opposed by some of the Allies and did not take place 
until after the signature of the agreements of Locarno on Dec. I, 
1925, and their ratification in 1926. The most important ~OTT-er  
granted to the League was the supervision of mandated territories 
(art. 22). by which the government of the former German colonies 
and parts of the former Ottoman empire, after having been as- 
signed to various mandatory powers, was subject to supervision by 
a permanent mandates commission. ,This was appointed hy the 
League and inspected the annual reports of the mandatory powers 
on the territory committed to their charge (see MANDATE). Other 
duties of the League were to formulate plans for the reduction of 
armaments (art. 8 )  and to supervise the trade in arms and am- 
munition with "the countries in which the control of this traffic is 
necessary in the common interest" (art. 23). 

There were also provisions for international co-operation in 
labour questions (art 23) and for voluntary international control 
of health and disease (art. 2 j) ; in the 20 years that followed. these 
responsibilities of the League were widely and successfully ex- 
tended. 

The most important obligation of the covenant was found in 
art. 12-16, by which members of the League bound themselves 
not to go to war in disregard of its covenants until three months 
after an award of arbitration or a report by the council of the 
League; art. 16 provided for the application of economic sanctions 
against a member who resorted to war in disregard of its covenants. 
These articles of the covenant were put to the test, unsuccess- 
fully, against Japan in Manchuria in 1931-33 and against Italy 
in Ethiopia in 193 5-36, 

The machinery through which the League functioned consisted 
of a council and an assembly. The council was to have five mem- 
bers, the United States. France, Great Britain. Italy and Japan 
being permanent members (in order to give the great powers a 
majority). The failure of the United States to join the League 
upset this plan, and ultimately the number of seats held hy the 
smaller powers was increased to ten, of which three were "semi- 
permanent"; these seats were filled by the assembly. Germany 
entered the League in 1926 and occupied a permanent seat until 
its withdrawal from the League in 1933. Japan withdrew from 
the L e a ~ u e  in 1933, and Italy in 1937. The U.S.S.R. entered the 
League in 1934 and occupied a permanent seat until i ts expulsion 
in 1939 following the attack on Finland. The assembly consisted 
of representatives of all member states, and was a kind of inter- 
national parliament. 

Two institutions connected with, but actually separated from, 
the League were the Permanent Court of International Justice 
(art. 14) (see INTERNATIONAL COURT OF JUSTICE) and the Inter- 
national Labour organization (q.v.) (part xii, art .  387-427). 

Other duties of the League, nssigned to it by other articles of. 
the treaty, were the governance of the Saar basin and the free 
City of Danzig, the supervision of German disarmament after the 
dissolution of the inter-Allied naval and military commissions in 
1925, and the supervision of the racial and religious minorities' 
treaties which were signed as part of the general settlement of 
1919-20. (See MINORITIES.) 

P a r t s  ii a n d  iii, T e r r i t o r i a l  Dispositions.-Western Fron- 
tier.-Germany lost territory in the west, north and east, and had 
its influence greatly weakened beyond its own borders. Belgium, 
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which ceased to be a neutral state (art. 31), acquired from Ger- 
many the districts of Moresnet, Eupen and MalmCdy (art. 32-34] 
as compensation for damage resulting from the German occupa- 
tion. Luxembourg ceased to be a neutral state and to form part 
of the German Zollverein (art. 40) ;  later it entered into an eco- 
nomic union with Belgium. The Saar basin, a rich mining area 
vainly claimed by France, was placed under the control of the 
League, which governed it by  an international commission, and its 
coal mines were ceded to France as compensation for the destruc- 
tion of coal mines in northern France by the German army (art. 
45-50). At the end of 15 years a plebiscite was to be taken, 
whereby the inhabitants would vote as to their preference for ( I )  
the existing international regime, (2)  union with France, (3) union 
with Germany. In  1935 the Saar voted to  return to Germany. 
Finally. Alsace and Lorraine were ceded by Germany to France 
(art.  51-79) "to redress the wrong done by Germany in 1871." 
France thus gained nearly 2.000.000 inhabitants, great strategic 
advantages and valuable economic resources, particularly the iron 
fields of Lorraine. 

The left bank of the Rhine and the right bank to a line drawn 
50 km. to the east of the Rhine were demilitarized. Fortifications 
were to be dismantled, and no permanent works for maneuver or 
mobilization were to be permitted (art. 42-43). Violation of these 
articles by Germany was to be regarded as "a hostile act" (art. 
44). The articles were violated by Germany in March 1936 when 
German troops reoccupied the Rhineland-and the signatories of 
the treaty contented themselves with a verbal protest. 

Northern Frontier.-In the north Germany lost northern Schles- 
wig to Denmark as the result of a plebiscite held in two zones 
(art.  109-1 14). The northern zone voted for return to Denmark, 
the southern or Flensburg zone elected for Germany. Thus Den- 
mark finally received that plebiscite which Bismarck had promised 
in 1866 but which Germany had never allowed to be held. 

Eastern Frontier.-Beginning at  the Baltic, Germany ceded to 
Poland West Prussia and most of the province of Poznan (art. 87) ; 
this meant that a "corridor," as the Germans called it, was run 
between Pomerania and East Prussia and separated the latter 
province from the main body of Germany. On the other hand. the 
territory was historically Polish (i.e., before the partitions of 
Poland) and was inhabited by a Polish majority. No provision of 
the treaty caused so much animosity and resentment as this ar- 
rangement which, it should be noted, accorded with President 
Wilson's 13th point for giving Poland "a free and secure access to 
the sea." The territory ceded did not, however, include Danzig. a 
purely German town, which was established as a free city under 
the sovereignty of the League (art.  100-108). In  East Prussia 
plebiscites mere provided for in the Allenstein and Marien~verder 
districts (art. 94-98). where there was a mixture of Germans and 
Polcs; both plebiscites went in favour of Germany (1920). The 
city and hinterland of Memel were ceded to the principal Allied 
and Associated powers (art. 99), who in 1924 awarded the terri- 
tory to Lithuania. Farther south. a plebiscite was provided for in 
upper Silesia (art. 88). where the population was partly German, 
partly Polish. This resulted (1921) in a majority for Germany, 
but inasmuch as the treaty clearly implied a partition of the terri- 
tory. the League of Nations-at the request of the Allies and 
Germany-rendered a decision by which the southern half of the 
area-including valuable mines-passed to Poland, the northern 
half returning to Germany. Less than one-third of the population 
ceded by Germany to Poland and Lithuania were German. Provi- 
sion was made (art. 91) by which Germans who did not wish to 
become Polish nationals might opt for German nationality and 
leave Poland. 

Altogether, Germany ceded to the various powers about 25.00o 
sq.mi. of territory and nearly 6,ooo.ooo inhabitants. This loss 
was, however, probably less serious than the loss of iron ore (65% 
in Lorraine and Luxembourg). coal (45% in the Saar and Silesia), 
zinc ( 7 2 % ) ,  lead (57%) and potash (Alsace). 

P a r t  iv ,  G e r m a n  Rights  a n d  In te res t s  Outside Germany.  
-Germany ceded its oversea colonies to the principal Allied and 
Associated powers (art. I 19), which distributed them to manda- 
tories. In  Africa the Cameroons and Togoland were divided be- 

tween France and Great Britain, and East Africa between Great 
Britain and Belgium; South-West Africa was awarded to the Union 
of South Africa. These territories contained about 18,000 Ger- 
mans and more than 12.ooo,ooo natives. In the Pacific Germany 
lost the hlarshall Islands to Japan. Ken, Guinea to Australia, West- 
ern Samoa to New Zealand and Nauru to Great Britain, Australia 
and New Zealand. I t  also renounced outright to Japan the prov- 
ince of Shantung (art. I 56-158), which Japan returned to China 
in 1923. In addition to these cessions of territory, Germany lost 
all its state property. movable and immovable, in its colonies and 
was obliged to cancel all its treaty rights, capitulations (9.v.) and 
concessions in China, Siam, Liberia. Egypt and Morocco (art. 128- 
r 54). (For provisions regarding German missionaries, see part xv, 
miscellaneous provisions.) 

P a r t  v, Mi l i t a ry ,  N a v a l  a n d  A i r  Clauses.-"In order to  
render possible the initiation of a general limitation of the arma- 
ments of all nations." Germany agreed to reduce its army to 
~oo.ooo men, with stores of guns, ammunition, etc., in proportion. 
Beyond this figure all existing munitions were to be surrendered 
and destroyed and the manufacture of munitions closely restricted; 
the importation of munitions of war was prohibited (art. 159- 
170). Conscription was abolished, and Germany was required to 
adopt a system of voluntary enlistment of a t  least 12 consecutive 
years for the men and 25 consecutive years for officers. Military 
training outside the army was forbidden (art. 173-179) and the 
existence of a general staff prohibited (art. 160). 

The naval clauses were equally severe, for the German navy was 
restricted to 6 battleships of an antiquated type, 6 light cruisers, 
12 destroyers, and I 2 torpedo boats and submarines were forbidden 
(art. 181). For purposes of replacement no ship was to be built 
in excess of ~o .ooo  tons. Other ships of the German navy were 
to be handed over to the .Allies (art. 185). The personnel were to 
be recruited in the same manner as the army and were limited to 
a total of 15.ooo men and 1.500 officers and warrant officers (art. 
183). Naval works and fortifications within 50 km. of the coast 
were to be demolished. The fortifications of Heligoland were to 
be dismantled. 

The air clauses (art. 198-202) were the mest drastic of all for 
they absolutely prohibited all naval and military air forces and 
called for the destruction of all air matkriel. Inter-Allied com- 
missions of control were provided for each arm of the service and 
functioned until 1925, when their work was taken over by the 
League of Nations. This supervision was never fully effective 
and gradually ceased to be exercised; there was no kestraint when 
Hitler decided on the rearmament of Germany in 1935. (See also 
DISARMAMEYT.) 

P a r t  vi, Prisoners of W a r  and Graves.-This section (art. 
214-226) provided for the return of prisoners of war and for the 
upkeep and maintenance of graves. 

P a r t  vii ,  Penalties.-William 11. "formerly German emperor," 
was arraigned "for a supreme offence against international moral- 
ity and the sanctity of treaties" (art. 227). although in 1914 war 
was a legal procedure and had not been officially renounced as an 
instrument of national policy. The principal Allied powers pro- 
posed to try the former emperor, but the Netherlands government, 
in whose territory he had taken refuge, refused to surrender him 
and nothing came of the project. 

There were further provisions (art. 228-230) for the punish- 
ment before Allied military tribunals of Germans "accused of hav- 
ing committed acts in violation of the laws and customs of war." 
Eventually a list of more than IOO such criminals was drawn up 
and their extradition was demanded of Germany. On account of 
the excitement produced in Germany, the demand was not insisted 
upon; instead. the Allies agreed to about a dozen being tried in 
Germany by Germans, and when a few had been convicted and 
given mild sentences. the Allies dropped the matter. In 1925 Field 
Marshal Hindenburg, himself a "war criminal," was elected presi- 
dent of the German Reich without any Allied protest. (See also 
WAR; WAR CRIMES.) 

P a r t  viii ,  Reparation.-This (art. 231-243) was perhaps the 
most important section of the treaty, for it produced bitter contro- 
versy almost from the beginning and was much affected by outside 
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and popular influences. In  the pre-Armistice agreement of Nov. 5 ,  
1918 (see above), Germany had undertaken to make compensation 
for "all damage done to the civilian population of the Allies and 
property by the aggression of Germany by land, by sea and from 
the air." In the treaty this obligation was rephrased thus (art. 
231) : "The Allied and Associated Governments affirm, and Ger- 
many accepts, the responsibility of Germany and her allies for 
causing all the loss and damage to which the Allied and Associated 
Governments and their nationals have been subjected as a conse- 
quence of the war imposed upon them by the aggression of Ger- 
many and her allies." Although the Germans, partly because of a 
faulty translation, interpreted this clause to imply that Germany 
was solely responsible for the war, the intention of the Allies 
was, as has been disclosed by a study of the records of the peace 
conference, merely to reaffirm the obligation assumed by Ger- 
many when it signed the Armistice. The fact that the same lan- 
guage is used. mutatis mutandis, in the treaties with Austria, 
Hungary and Bulgaria adds further proof. In the definition (art. 
232; annex I )  of the categories of loss and damage under which 
Germany mas liable, however, pensions to military persons and 
separation allomances to civilians were included, which seems con- 
trary to the definition laid down in the note of Nov. 5 ,  1918 (but 
may possibly be justified by the reservation in the armistice that 
subsequent claims remained unaffected; see above). A memo- 
randum Justifying the inclusion of these items was prepared by 
Gen. Jan C. Smuts of South Africa, but its argument was not gen- 
erally accepted. 

There was sharp disagreement among the Allies as to how much 
Germany could pay on account of reparation. British experts 
placed the figure at  something like £2,000,000,000 or S~o,ooo,ooo,- 
ooo, and the Americans at  L~,ooo.ooo.ooo or $I~.OOO.OOO,OOO; 
some sanguine British and French estimates ranged as hlgh as 
£zo,ooo,ooo,ooo or $roo,ooo ooo,ooo (in 1871 Germany imposed 
an indemnity of $~.ooo.ooo,ooo on France). As no sum could be 
agreed upon, a scheme was adopted of postponing the fix~ng of the 
amount until more data about the damage done was available and 
passions had cooled. .A reparation commission was established 
a i t h  extensive powers, to assess the German obligation not later 
than May I ,  1921 (art. 233); in the meantime, Germany was 
to make certain preliminary payments in kind and in gold (£1,- 

ooo,ooo.ooo or $~.OOO,OOO,OOO). which would tide over the imme- 
diate needs of the Allies. The commission was to be composed 
of representatives of the United States, France, Great Britain 
and Italy, and a fifth member from Japan, Belgium or Tugo- 
slavia, according to the claims being considered; it was to give 
Germany "a just opportunity to be heard," but vas  not bound 
to accept the German argument. I t  was expected that the United 
States would become a kind of arbiter between conflicting claims 
and that the commission uould be able to reduce the demands 
on Germany to a reasonable figure. But the failure of the Cnited 
States to ratify the treaty reduced the commission to four; ordi- 
narily France and Belgium voted together against Britain and 
Italy; France, as the country nhich had suffered the greatest 
devastation, held the presidency of the commission and in this 
capacity possessed a casting vote in case of a tie (part xv, art. 437). 
In consequence, France and Belgium were able to outvote Britain 
and Italy and often did so. On -4pril 28, 1921 the commission 
determined the debt of Germany to be approximately $33,000.- 
ooo,ooo, in addition to the war debt of Belgium ahich Germany 
had assumed as "a consequence of the violation of the treaty of 
1839" (art 232) ; this was more. than twice the American esti- 
mate of Germany's "capacity to pay," and about one-half of this 
sum was accounted for by the inclusion of pensions and separa- 
tion al lo~~ances.  I t  should be noted. honever, that in their 
counterproposals to the treaty, the Germans offered to pay 100,- 

ooo ooo.ooo gold marks, or approximately $2 ~,OOO,OOO,OOO. 
Although Germany's obligations a e r e  reckoned in gold marks. 

the actual payments had to be made largely in kind, and the 
treaty contained elaborate provisions for the transfer by Germany 
to the Allies of various commodities (art. 236 and annexes). 
They included the replacement by German ships, on the basis 
of "ton for ton and class for class," of Allied vessels sunk by 

German submarines. Great Britain received most under this 
head. France obtained large deliveries of coal and coal deriva- 
tives; Belgium received much livestock. Germany had also to 
furnish much material for the restoration of the devastated re- 
gions, and to renounce numerous ocean cables. 

Since German resistance to the payment of reparation was to  
be expected, the treaty provided that the Allies might employ 
"economic and financial prohibitions and reprisals and in general 
such other measures as the respective governments may deter- 
mine to be necessary" and that Germany was not to regard 
them as "acts of ~var." From the beginning Germany protested 
that the terms were not only impossible of execution bu t  were 
contrary to the pre-Armistice agreement. The French, for their 
part, insisted that Germany could pay if it uished to or were 
forced to pay, and they tried to insist on the letter of the treaty. 
British opinion took a middle ground and opposed pressing Ger- 
many to the point where payment would really "hurt." I n  the 
United States there was much confusion of thought, for many 
persons a h o  advocated reducing the burden on Germany were 
insistent that the Allies should pay their "war debts" to the 
United States. Ultimately it became clear that the colossal sums 
involved in reparation could not be transferred from one country 
to another ~vithout seriously upsetting the internal economy of 
both. For the history of reparations (1920-32) see REPARATIONS. 
(See also WAR FINANCE: COST OF WORLD WARS I AND 11.) 

Part ix, F i n a n c i a l  Clauses.-This section (art.  248-263) was 
largely technical, dealing with the order of priority of German 
payments, the meeting of special debts from special assets. cur- 
rency questions. and the like. and was closely connected with the 
reparation clauses. The powers to which German territory was 
ceded had to assume a portion of the German debt as it  stood a t  
the outbreak of the n a r  (art. 254), but "inasmuch as in 1871 Ger- 
many refused to undertake any portion of the burden of the 
French debt," France was exempted from any obligation in respect 
of recovered Alsace-Lorralne (art. 25j) .  The powers which as- 
sumed mandates of the former German colonies were also ex- 
empted from taking over the debts of those colonies (art.  2 j7 ) .  
(See also SUCCESSOR STATE.) 

P a r t  x, Economic Clauses.-Sec. i (art. 264-281) dealt with 
the restoration of commercial relations. The most important pro- 
vision nas  that securing "most favoured nation" treatment from 
Germany for five years ai thout  reciprocity (art.  267). France 
obtained the exemption from customs duties of products of Alsace- 
Lorraine for five years (art. 268). Sec. ii (art.  282-295) dealt 
with the revival of treaties which had been nullified by  the war. 

Sec. iii-viii (art. 296-312) provided for the collection of debts 
and the regulation of various property rights and interests, con- 
tracts. patents, insurance, etc. In  the liquidation of German prop- 
erty in foreign countries the principle was adopted of giving the 
Allies power to confiscate the private property of German na- 
tionals and of crediting the sums obtained to the amount paid 
as reparation by the German government (art.  297); Germans 
mhose property mas thus taken were left to collect compensation 
from their government. This departure from long-established 
practice was of course challenged by the Germans and was some- 
times criticized in Allied countries as "socialistic." The  Allies 
justified their position by saying that "all available means" must 
be used to meet Germany's obligations and th2t they themselves 
had taken over the foreign property of their own nationals. A 
considerable sum was obtained by this device. 

P a r t  xi, A e r i a l  Navigation.--This provided for full liberty 
of passage and facilities for Allied aircraft flying over Germany 
until Jan. I .  1923, unless Germany had been previously admitted 
to the League of ra t idns  (art. 313-320). 

P a r t  xii, Por t ,  TVaterways a n d  Railways.-This (ar t  321- 
386) mas a highly technical section. I ts  aim was to secure inter- 
national control over rivers nhich floxed through more than one 
country-a rather striking development of the doctrine as to  inter- 
national rivers laid donn a t  17ienna in 1815. There was a natural 
desire. honever. to provide access to the sea for countries like 
Snitzerland and Czechoslovakia. nhich were landlocked but  were 
the sources of rivers running to the sea. International commis- 
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sions were accordingly set up to control the Rhine. Elbe, Oder, 
Niemen and Danube rivers, with the result that Germany was left 
in a minority position as regards three rivers regarded as essen- 
tially German, the Rhine, the Elbe and the Oder. The Kiel canal 
was in effect internationalized so as to give freedom of access to 
all vessels of whatever country at  peace with Germany (art. 380), 
but was left under German administration. Access to the sea was 
provided for Czechoslovakia by the establishment of free zones in 
the harbours of Hamburg and Stettin. Certain clauses governing 
international transport through Germany were of a temporary na- 
ture and were replaced by the decisions of an international trans- 
port conference held at  Barcelona in 1921 under the auspices of 
the League of Nations. This section of the treaty was denounced 
by Germany in Nov. 1936. Several powers protested individually 
against this unilateral action, but to no effect. (See also WATER- 
WAYS, INTERNATIONAL.) 

Part xiii, Labour.-This section (art. 387-427) created the 
International Labour organization as the instrument to carry out 
art.  23a of the covenant of the League of Nations, by which the 
members undertook "to endeavour to secure and maintain fair and 
humane conditions of labour for men, women and children, both in 
their own countries and in all countries to which their commercial 
and industrial relations extend." Three representatives of labour 
took part in the formulation of the plan: Samuel Gompers of the 
U.S.. George N. Barnes of Great Britain and Albert Thomas of 
France, the last named of whom became the head of the Inter- 
national Labour office. The office was established at  Geneva, side 
by side, but not identical with, the secretariat of the League of 
Kations; though an integral part of the League. its character and 
organs were autonomous. I ts  governing body consisted at first 
of 24 members, 12 representing governments, 6 elected by em- 
ployers' delegates to the general conference. 6 by workers' dele- 
gates. Later the number \+as increased to 32, in the same 
proportion, with the proviso that 8 of the government members 
must represent Canada, France, Great Britain. India, Italy. Japan, 
the U.S.S.R. and the United States. thus ensuring adequate repre- 
sentation to the states of greatest industrial importance. The gen- 
eral conference, which met annually, consisted of four delegates 
from each member state, two chosen by the government, one by 
employers. one by labour. The conference acted by recommenda- 
tions, and the governments were pledged to submit such recom- 
mendation to their respective competent authorities, who then 
decided what action, if any, to take. All members of the League 
were automatically members of the International Labour organiza- 
tion. Germany was admitted in 1919, long before it joined the 
League; when it left the League in 1933. it left the labour organiza- 
tion also. Japan and Italy, however, continued in the organization 
after they had resigned from the League. In 1934 the United 
States joined the organization without joining the League. In 
1939 there were 57 member states. 

After the defeat of France in 1940, the International Labour 
office was transferred to Montreal, Que. For work of the office. 
see the article INTERNATIONAL LABOUR ORGANIZATION. THE. 

P a r t  xiv, Guarantees.- In addition to the provisions for the 
demilitarization of the Rhineland (see above parts ii and iii), a 
military occupation by Allied troops was also provided for (art. 
428). The whole of this area, together with bridgeheads across the 
Rhine, was to be occupied for 15 years from the coming into force 
of the treaty (Jan. 10, 1920). If,  however, Germany "faithfully 
carried out" the terms of the treaty, the bridgehead and zone of 
Cologne was to be evacuated in 5 years, that of Coblenz in 10 and 
that of Mainz in 15 (art. 4-29) Because of suspicion that Germany 
was evading the military clauses, the evacuation of the Cologne 
zone was postponed from Jan. to Dec. 1925. 

In  June 1930 both the Coblenz and the Mainz zones were evacu- 
ated as part of a general settlement with Germany. 

There was also a provision (art. 420) that if any time during 
the occupation or after the expiration of the 15-year period the 
reparation commission found Germany not observing its obliga- 
tions with regard to reparation. the whole or part of the areas 
evacuated would be immediately reoccupied. I t  seems doubtful 
whether this article justified the action taken by the Allies in 1921 

when they occupied areas in Germany east of the bridgeheads. 
That it justified the occupation of the Ruhr by France and Bel- 
gium in 1923 was warmly disputed by the British government. As 
a guarantee for the settlement of the eastern frontier of Germany, 
Germany was required to abrogate the treaty of Brest-Litovsk and 
other agreements made with the U.S.S.R. and to withdraw its 
troops in the east within its new frontiers when the Allies "shall 
think the moment suitable" (art. 433). 

P a r t  x v ,  Miscellaneous Provisions.-This section (art. 434- 
440) consists of a number of miscellaneous and technical matters 
which were accidentally omitted elsewhere. The most important 
was the recognition that the free zones of upper Savoy and Gex, 
lying between France and Switzerland, established in 181 j were 
"no longer consistent with present conditions" and that it  was "for 
France and Switzerland to come to an agreement" for modifica- 
tion (art. 435). Switzerland, however, resisted the proposals of 
France for modification. and its position was sustained by the 
Permanent Court of International Justice in 1932. The property 
and stations of German missionaries overseas were to be handed 
over to trustees and individual missionaries were to be controlled 
or expelled at the will of the mandatory power (art. 438). 

The treaty was drawn up in English and French, and the texts 
in both languages were authentic. 

ESTIMATE 

The treaty of Versailles was bitterly criticized by the German 
government and people and by many people in other lands. The 
first complaint was that the treaty had been "dictated," not merely 
in the sense that it had been imposed on a defeated enemy (the 
usual result of a lost war). but that no opportunity had been al- 
lowed for verbal negotiations. This was true, and the Allies may 
have blundered psychologically in refusing to meet the Germans 
for personal negotiations; it may be doubted, however, whether 
this procedure would have resulted in any large modification of the 
treaty. 

Secondly, the Germans contended that the treaty was not in 
harmony with the fourteen points, which the pre-Armistice agree- 
ment provided should form the basis of peace. There was some 
truth in this contention. Point 3 calling for "the removal. as far 
as possible, of all economic barriers and the establishment of an 
equality of trade condition" was not observed, although the re- 
strictions imposed on Germany were temporary. The provisions 
of part v of the treaty relating to German disarmament were far 
from fulfilling the promise of point 4 for "adequate guarantees 
given and taken that national armaments wiIl be reduced to the 
lowest point consistent with domestic safety," although they 
marked a step in that direction. The "free, open-minded, and ab- 
solutely impartial adjustment of all colonial claims" demanded in 
point 5 was not satisfied, even though the adoption of the mandate 
aystem was somewhat less selfish than outright annexation. Also, 
on various points of detail, it could be maintained that the treaty 
failed to observe that "impartial justice" which President Wilson 
talked of so often in his speeches of 1918. On the other hand, the 
territorial clauses of the treaty were substantially in accord with 
points 7 (Belgium), 8 (Alsace-Lorraine) and 13 (Poland). Ger- 
many was not made an original member of the League of Nations, 
as it was perhaps entitled to expect under point 14, but a t  least it  
was assured that in due course it would be admitted. The treaty, 
then, was not a complete realization of the fourteen points, so far 
as they concerned Germany, but neither was it  the complete trav- 
esty of them so often represented. 

The third German complaint was that the treaty demanded in- 
tolerable sacrifices of Germany and that it could not be carried 
out without wrecking the economic life of the country. What the 
Germans really meant was that the treaty would make it  impos- 
sible to restore the standard of living which had existed in 1914. 
No doubt the various items of loss and obligation, when assembled 
together, made the treaty as a whole appear much more crushing 
and severe than they did to the numerous committees which 
worked them out separately, and apparently the treaty in its de- 
finitive form was not reviewed by the Big Four from the point of 
view of its cumulative effect on the Germans. On the other hand, 



they were under such strong popular pressure not to make a lenient 
peace that they would not have dared to reduce the German burden 
in any large measure. The Germans, for their part, made the mis- 
take of challenging almost every article of the draft treaty, instead 
of concentrating on a few fundamental issues, with the result that 
their objections were regarded as largely factious and only a few 
concessions were made. Apart, however, from such considerations, 
the Germans greatly exaggerated the probable effects of the treaty 
on their economic position. A competent U.S. authority, not un- 
friendly to Germany, has shown that the burden of taxation in Ger- 
many after 1919 was only a quarter as heavy as the burden in 
Britain and only half as heavy as in France or Canada. Further- 
more, Germany's claim that it was ruined by reparation was not 
justified, for the total amount paid by Germany between 1920 
and 1931 (when the Hoover moratorium was proclaimed) 
amounted to 21.585,ooo,ooo gold marks, and it borrowed more 
than twice that amount in the United States alone and then 
defaulted on most of those loans. What ruined the German 
economy was the four years of war, during which the German 
government floated loans to the amount of 98,000,000.000 marks 
(or four times the amount paid in reparations); the total cost 
of the war to Germany was about $~oo,ooo~ooo.ooo (or 2 0  times 
the amount paid in reparations). I t  can be argued that although 
Germany lost the war in a military sense and was then forced to .  
yield certain territories. it won the peace in an economic sense. 

Even if the harshest view be taken of the treaty of Versailles, 
the fact remains that no other diplomatic instrument was ever so 
speedily modified, revised or altered. P a r t i  was modified to admit 
Germany to the League of Nations. Part v was torn up unilat- 
erally by Germany when it began to rearm. Part vii went largely 
by default. Part viii was repeatedly whittled away and finally 
abandoned. Parts x, xi were modified or abandoned in large meas- 
ure. Part xii was denounced by Germany. Part xiv, the section on 
guarantees, the crux of the treaty, was abandoned by the Allies 
five years ahead of schedule. Except as regards parts v and xii, 
these concessions were made to Germany before the advent of 
Adolf Hitler to power. Hitler's denunciations of parts v and xii 
evoked only faint and futile protests. 

Thus, in 1938, only parts ii, iii and iv of the treaty remained; 
these concerned the territorial settlements of 1919. The real Ger- 
man grievance against the treaty of Versailles was not so much 
the burden of reparation or the so-called "war guilt" clause (art. 
231) as the loss of territory in Europe and elsewhere. By the 
Ansclzlz~ss of Austria in March 1938 (forbidden by art. go), the 
partition of Czechoslovakia in Sept. 1938, and the occupation of 
Bohemia and Moravia in March 1939 (contrary to art. 81), the 
seizure of Ifemel in March 1939 (contrary to art. 99). Germany 
largely destroyed the political structure of eastern Europe as 
erected by the treaty of Versailles. The last step was to make 
war on Poland on Sept. I ,  1939. 

Whereas Germany complained that the treaty was too severe, 
French opinion considered the treaty inadequate for the defense of 
France and Georges Clemenceau was defeated for the presidency of 
the republic in 1920 because he had made too weak a settlement. 
Curiously enough, when France. in the years following the negotia- 
tion of the treaty, tried to enforce it against Germany, it was not 
supported by its associates who had compelled it to accept the 
treaty against its better judgment. the United States retiring al- 
together from European politics. Great Britain and Italy con- 
stantly demanding that France make concessions to Germany. I t  
is true that the treaty of Versailles failed to bring peace, order and 
prosperity to Europe; it is also true that the treaty was never 
fully applied. Rigorous enforcement of the treaty might have 
convinced Germany not oily that it had lost the war, but also 
that war did not pay. Once the Allies began not to enforce the 
treaty and to modify it, they lost all chance of reconciling Germany 
to its provisions and encouraged it to nullify them. I t  is only from 
that point,of view that the treaty of Versailles can be considered 
the cause of the war of 1939. 

BIBLIOGRAPHY.- Text: Lawrence Martin (ed.), The Treaties o f  Peace, 
1919-1923 (1924) ; U.S. Department of State, The Treaty o f  Versailles 
and Af ter :  Annotations of the Text  o f  the Treaty (1947)~  invaluable, 
gives the subsequent history of each article. Commentaries: L. Barthou, 

Le TraitC de Paix (1921) ; F .  Berber, Das Diktat v o n  Versailles (1939) ; 
P.  Birdsall, Versailles T w e n t y  Years A f ter  (1941) ; G. M. Gathorne- 
Hardy, The  Fourteen Points and the Treaty o f  Versailles (19.3 j) ; J.  M. 
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(1945), a reply to Keynes; A. P. Scott, A n  Introduction t o  the Peace 
Treaties (1920); J .  T .  Shotwell, W h a t  Germany Forgot  (1940). 

(B. E. S.) 
VERS DE SOCIETE, a term for social or familiar poetry, 

originally borrowed from the French, which came to rank as an 
English expression. The use of the phrase as an English one is 

. first met at  the opening of the 19th century, and it  is to be ob- 
served that the English meaning is not wholly equivalent to  that 
of the French original. The prince of the French graceful triflers 
was the AbbC de Chaulieu (1639-1720), of whom it was said that 
he made verses solely for the amusement of his friends, without 
the smallest intention of seeing them in print. 

An enormous collection of vers de socie'tk was brought together 
by Titon du Tillet (1676-1 762), in his Parnasse fran~ois ,  where 
those who are curious about the subject may observe to  satiety 
how ingenious and trifling these artificial verses of the French 
18th century could be. The fashion for them followed upon the 
decline of interest in rondeaux, ballades and villanelles, and 
Chaulieu himself had not a little to do with throwing these in- 
genuities out of fashion. Of the writers of vers de socie'te' in 
France, J .  B. Rousseau had the most poetical faculty. 

If in England the expression vers de socidte' carries with it  more 
literary dignity, this is mainly due to the genius of one man- 
Matthew Prior. Prior's Poems on Several Occasions, collected in 
1709, presents us with some of the earliest entirely characteristic 
specimens, and with some of the best. Here the poet consciously, 
and openly, resigns the pretension of high effort and an appeal 
to Parnassus. H e  is paying a visit a t  Burghley House, where the 
conversation turns on the merits and adventures of Fleetwood 
Shepherd; Prior then and there throws off, in extremely graceful 
verse, a piece appropriate to the occasion. H e  addresses it, and 
he dates it  (May 14, 1689); and this is a typical example of 
vers de socie'te'. I t  will be seen that Prior, who learned much 
from his residence in the heart of the French world of fashion 
between 1711 and I 71 j,  treats very much the same subjects as 
did Chaulieu and La Fare, but he does so with more force of 
style and dignity of imagination. As the 18th century progressed, 
the example of Prior was often followed by English poets, and 
the vers de socie'te' tended to merge with the epistle and the 
epigram. Swift, however, when he was neither coarse nor frigid, 
sometimes achieved a genuine success, as in the admirable verses 
on his own death. The odes of Ambrose Philips (1671-1 749), 
addressed by name to various private persons, and, most happily, 
to children, were not understood in his own age, but possess some 
of the most fortunate characteristics of pure vers de  socie'te'. I n  
his "Welcome from Greece," a study in ottava rima, Gay pro- 
duced a masterpiece in this delicate class, but most of his easy 
writings belong to a different category. Nothing of peculiar im- 
portance detains us until we reach Cowper, whose poems for 
particular occasions, such as those on "Mrs. Throckmorton's Bull- 
finch" and "The Distressed Travellers," are models of the poetic 
use of actual circumstances treated with an agreeable levity, or 
an artful nuivete'. In a later age Byron, who excelled in so many 
departments of poetry, was an occasional writer of brilliant vers 
de socie'te', such as the epistle "Huzza, Hodgson," but to find a 
direct successor to Prior it is necessary to pass Henry Luttrell 
(1765-1851) and W. R. Spencer (1769-1834), and come down to 
Winthrop M. Praed (1802-39). A certain character was given to 
English vers de socie'tk by Hood and Barham, but the former was 
too much addicted to a play upon words and the latter was too 
boisterous to be considered as direct continuers of the tradition 
of Prior. That tradition, however, was revived by Frederick 
Locker, afterwards Locker-Lampson (182 1-9 j )  , whose London 
Lyrics, first printed in 18j7 and constantly modified until 1893, 
is in some respects a typical example of pure vers de sociktk. 
Numerous others attempted to car"ry on the tradition in English. 
Superior to all of them was Austin Dobson (1840-1g21), who 
was. however, more than a writer of vers de socie'te'. 
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VERSE. Verse is metrical language; that is, language in 

continuous rhythm. The smallest possible section of rhythmic 
language is called a foot; i t  is a group of syllables completely ex- 
pressing a rhythmical relation, yet incapable, by itself, of pro- 

. ducing metre. Thus the syllables in "again" constitute a n  iambic 
foot (u -), but  do not produce iambic metre until they are suc- 
ceeded by a t  least one more iambic foot. A succession of feet 
completely expressing a given metre is called a verse, or, since it  is 
usually written as a single line, a line. A succession of feet incom- 
pletely expressing a given metre is called a caesura1 divisioiz or a 
line section; i t  is usually set off by  a caesura or pause within the 
line. When foot rhythm is present, the metre is measured by the 
number of feet contained within the line or verse, and is called 
monometer, dimeter, trimeter, tetrameter, pentameter, hexame- 
ter,  etc., accordingly as the verse contains one, two, three, four, 
five, six or more feet. Lines or verses ordered into a complete 
group are called a stanza; stanzas are described, according to the 
number of lines they include, as couplets, tercets, quatrains, 
sestets, octaves, etc., according to the rhythm and metre of the 
lines; e.g., iambic pentameter; and according to the rhyme scheme, 
if rhymes are employed. A complete group of stanzas is called a 
verse form. Thus the sonnet is a verse form; and the sonnet form 
employed by  Shakespeare is t h a t  of three quatrains rhyming 
a b a b, c d c d, e f ef, followed by  a rhymed couplet (g g), all in 
iambic pentameter. 

Pyrrhic 
Iamb 
Trochee 
Spondee 
Tribrach 
Anapest 
Dactyl 
Cretic 
Amphibrach 
Bacchius 
Palimbacchius 
klolossus 
Proceleusmatic 
First Paeon 

Second Paeon u  - v v 

Third Paeon v u  - u  
Fourth Paeon v u  u  - 
Major Ionic - - u  u  

Minor Ionic u  w - - 
Diiamb V - U -  

Ditrochee - u - u  

Choriamb - U U -  

Antispastic v - - ~  

First Epitritus u  - - - 
Second Epitritus - u  - - 
Third Epitritus - - u  - 
Fourth Epitritus - - - u 
Dispondee - - - - 

T h e  study of versification seems to have been brought to early 
perfection by the Greeks. The rapid development of Greek poetry 
and  music and the importance of these arts in Greek education 
had such effect tha t  by the 4th century B.C. a n  adequate phonet- 
ics had been established, the basic principles of rhythm discov- 
ered, the types of quantitative metre analyzed and assigned to 
their appropriate literary species, and the psychological and 
mathematical bases of verse and music explored. 

Plato and Aristotle, cautious as they were in accepting the 
sdentific and artistic theories of their predecessors, seem content 
with the state of musical and prosodic knowledge in their day: 
the  former holds up the method of phonetics as  a model of dialec- 
tical procedure (Philebus 17 A ff.), and the latter, even in dealing 
with poetry, is content to refer questions of versification to the 
metrists. Unfortunately, early Greek musical and prosodic theo- 
ries ha\e  been handed down only in fragments, the most extensive 
a n d  important of which are the works of Aristoxenus, a pupil of 
Aristotle, on harmonies and rhythms. 

T h e  Alexandrian grammarians wrote voluminously on prosody; 
a surviving work, the Enclzeiridion of Hephaestion (2nd century 
A.D.), suggests that  the broad philosophical principles of older 
theory had long been supplanted by  academic rules and formulas. 
Latin verse in its maturity was modelled on the quantitative 
measures of the Greeks, but  the Romans, little given to specula- 
tive thought and interested in prosody chiefly as  i t  bore on rheto- 
ric, made no important contributions to the subject. During the 
middle ages the Byzantine grammarians, influenced by  Hephaes- 
tion, continued the Alexandrian tradition, while Latin literary 
theory, usually in corrupt and garbled form, reigned in the west; 
such notable figures as St. Augustine ,(3j4-430), Boethius (c. 
480-jzj), Aldhelm (c. 640-709) and Bede (673-735) touched 
upon the jubject without substantially advancing it. As the 
Latin l a n ~ u a g e  fell into decay, quantitative distinctions among 
syllables disappeared, and from the 4th century accent became 

increasingly the basis of Latin verse. The  Romance languages, 
developing out of popular Latin, produced verses based upon 
syllable counting; early Teutonic versification depended not upon 
foot construction, but  upon the counting of alliterated or ac- 
cented syllables; and, in brief, as the modern languages developed, 
poets constructed verses of such variety and upon such a diversity 
of bases that the induction and generalization requisite for philo- 
sophical analysis became ever more difficult and dangerous. 

"Rules of versification," advanced in great number by Euro- 
pean theorists from the 16th century onward, were no sooner 
stated than they were violated, and such violations seldom im- 
paired the beauty and effectiveness of the verse. Classical 
prosody, even as rehabilitated by Richard Bentley (1662-174z), 
was too narrow to explain the vast diversity of structures; and 
the gradual increase of linguistic kno~vledge, bringing ever 
greater varieties of verse into the purview of the prosodist, com- 
plicated further the general problems of verse structure. I n  the 
19th century and throughout the first half of the zoth, prosodic 
questions engaged the attention of physiologists, psychologists, 
phoneticists and acoustical physicists, without the discovery of 
any determinate principles. The  modern state of the subject 
was in varying terms pronounced chaotic by such authorities as  
G. E. Saintsbury, Paul Verrier, T. S. Omond, W. P. Ker and 
E. W. Scripture. 

Yet the principles laid down in antiquity are perfectly sound, 
and require only development and proper application to explain 
all verse. The solutioll to  prosodic problen~s lies partly in the 
nature of rhythm, partly in the capacities of a given language, 
through determinations of its pronunciation, to  satisfy the con- 
ditions of rhythm. The  term "rhythm" is often applied figura- 
tively to spatial proportions, such as those of landscapes, build- 
ings and paintings; strictly, however, i t  applies only to such 
things as have successive existence in time, and possess order 
rather than position; for spatial objects, having coexistent parts, 
may have their parts viewed in any  order without altering their 
proportions, whereas rhythm reversed or converted usually re- 
sults in a different rhythm. Again, rhythm is not every propor- 
tion, but only such as are perceptible to  sense, and capable of 
retention in the memory. Rhythm may therefore be defined as 
a numerical proportion, perceptible to sense, of things occurring 
in different intervals of time. Thus even prose may be rhythmic, 
in the sense that  certain parts of i t  may be predominantly of 
this or that rhythmic character; e.g., iambic or trochaic, but the 
consistent use of the same rhythmic ratio, however constituted, 
invariably produces metre, or verse. 

Rhythms differ as to their form and matter. The form of a 
rhythm is the numerical proportion, based on some unit, con- 
stituting the rhythmic ratio; the matter is the sounds or move- 
ments entering into the ratio. All rhythm derives from number; 
hence, although rhythmical kinds are very numerous, all ulti- 
mately depend upon two possibilities of numbering: measure- 
ment in terms of some sound or movement taken as a unit, or 
measurement of sounds and motions in terms of their multi- 
tude merely. For example, the classical iamb ( u  -) is a three- 
count rhythm, the unit of measurement being the short syllable, 
the long syllable being equal to two of these, so that  the ratio 
is 1:2; and rhythms may also be constructed by counting the 
nulnber of syllables merely, without regard to any  unit of time 
value, as in French syllabic verses. 

In  language the simplest rhythmic construction is the foot, 
which, like its analogue the musical measure, is based upon 
equal or proportional intervals of time measured by the length 
of the short syllable as unit. Every simple foot is a ratio between 
its two constituent parts, arsis and thesis, in terms of the time 
units or counts comprised in each part. The  thesis is distin- 
guished from the arsis by emphasis achieved by the use of certain 
characteristics of the syllable, such as accent or loudness, quan- 
tity or duration, etc., which will be discussed below. Foot 
rhythms differ formally according to the relative order of thesis 
and arsis and according to the difference of the ratio constructed. 
There are four possible orders: arsis as a whole may precede 
thesis as a whole, as in the iamb (u -); thesis as a. whole may 
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precede arsis as  a whole, as  in t h e  trochee (- u); half of t he  
arsis m a y  precede, a n d  half of i t  succeed, the  whole thesis, a s  
in t he  amphibrach (u - u); or half of the  thesis m a y  precede, 
a n d  half succeed, tht: whole arsis, a s  in the  cretic (- u -). Since 
rhy thm is temporal proportion,  order is impor tant ;  t he  ratio of 
I : Z ,  for example, is n o t  t he  same a s  the  ratio of 2:1. T h e  com- 
mon numerical ratios on  which feet a r e  based a re  I:I,  I ~ : I ,  2:1 

a n d  3 :I ;  thus  t he  English i amb  a n d  trochee are  both  in t he  ratio 
of I : I ,  difference in the  quantity or duration of the syllables 
being disregarded; t h e  classical i amb  and  trochee, in which t h e  
long syllable is given twice t h e  value of the  short ,  present t h e  
ratios of I :z and  2 :I respectively; t he  classical first paeon, com- 
posed of a three-count arsis a n d  a two-count thesis (- v u), 
is in t he  ratio of I : I%;  2nd t h e  English paeon, a four-count 
measure, is in the  ratio of 1:s. T w o  simple feet may  be  com- 
bined to  form one compound foot;  t hus  trochee and  iamb com- 
bine to  form the  choriamb (- u u-) or the  antispastic (u - - u ) 7 

two trochees combine to form the ditrochee, two iambs make a diiamb, 
etc. 

The material structure of the foot-the sounds and silence en- 
tering into proportion--can be described in terms of the kind of 
emphasis involved and in terms oi  the rhythmical  figuration. All 
languages construct syllables out of vowels and consonants and de- 
termine the pronunciation of these, as they enter into discourse, ac- 
cording to accent, pitch, or quantity; syllables therefore are charac- 
terized in general by entity (their consonantal and vocalic construction), 
accent, pitch and quantity. These characteristics, as determined by the 
pronunciation of a particular language, are used to achieve emphasis in 
footed verse; unless they are determinate, construction of foot rhythm 
is impossible, and verse must be constructed on other bases. For exam- 
ple, since the Greeks and Romans pronounced syllables with attention 
to quantity, classical verse could be based upon quantity, the long syl- 
lable generally marking the thesis of the foot; as the sense of quantity 
disappeared, a new basis for versification had to be found. Similarly, 
English accentual verse was not possible until accentuation became 
determinate, and English quantitative verse has always remained only 
an artificial possibility because the syllables have no "natural quantity." 
Entity gives emphasis by alliteration, assonance, or rhyme, and pitch 
can create emphasis in languages with fixed pitches or intonations. Once 
rhythm has been established, it is possible in some verse to shift the 
principle of emphasis; e.g., from accent to quantity, or from quantity 
to entity; or several of the characteristics of the syllable can be com- 
bined to create special emphasis, as in 

Stigma, signal, cinquefoil token 
For lettering of the lamb's fleece, ruddying of the rose-flake.1 

Rhythmical jigtcration results from the number of sounds and silences 
and from their disposition within the foot. Thus, in a two-count foot, 
two s)llables concurrent with the "counts," and disposed in the order 
of arsis and thesis requisite for a given rhythm, produce strict represen- 
tation, and any variation from strict representation is variation in 
rhythmical figure. Strict representation, if continued at  any length, 
produces monotony and fails to express emotion, character and even 
meaning adequately, since it restricts the possibility of inflections and 
nuances of the voice; hence poets utilize different rhythmical figures 
~ ~ h i l e  maintaining the same formal rhythmical proportion, i e., rhythm, 
just as composers use different numbers of notes differently disposed 
\\ hile keeping to the same musical measure. Thus, in a given verse foot, 
arsls or thesis may have its syllables doubled or tripled, sharing the 
allotted counts among them, even as in music two eighth notes or a 
triplet of eighth notes may be substituted for a quarter note; the arsis, 
or even in certain cases the thesis, may be suppressed, a silence taking 
its place in the rhythm; and the speech sound of arsis or thesis may be 
prolonged throughout the whole foot, or from part of one foot into part 
of another, as for example, the word cold is prolonged in Shakespeare's 

Toad, that under cold stone 
Days and nights has thirty-one. 

Since the days of the Alexandrian grammarians, prosodists have con- 
fused rhythm with rhythmic figure, and consequently troubled them- 
selves over "irregularities" of rhpthm; but variations in rhythmic figure 
do not disrupt the rhythm, as the slightest reflection  ill show. All 
substitutions of rhythmic figure are based upon the principle that, in 
rhythmic as in other proportions, equals may be substituted for equals. 

As observed earlier, rhythm may also be based upon the multitude of 
sounds, without reference to any unit of duration. Such rhythm may 
be called de~narcative rhythm. Languages capable of foot rhythm com- 
bine both forms; all other languages are confined to the various kinds of 
demarcative rhythm. Demarcative rhythm consists of sections, meas- 
ured either in terms of the number of syllables contained, or in terms of 
certain syllables only, distinguished from the rest by alliteration, accent, 
or some comparable device, or in terms oi certain speech groups, such 

'"The IVreck of the Deutschland," Poems, Gerard Manley Hopkins, Oxford Uni- 
versity Press, Xew York. 

as phrases, rhythmical figures and the like. Larger sections are measured 
either in terms of the number of smaller sections contained, or in terms 
of the number of syllables, differentiated or undifferentiated, contained 
in these. Since such rhythm is more difficult to  apprehend than foot 
rhythm, demarcative verses tend to be governed by rigorous rules as to  
the place of caesurae or pauses; and the beginning or ending of a section 
is often signalized by alliteration, assonance or rhyme. 

I t  will be observed that verse is hierarchical in structure: each part, 
that is, enters into a whole which is in turn part of yet another whole, 
until the final composite is reached; for example, the  foot is part  of a 
line section, that section is part of a line, which is in turn part  of the 
stanza. A second kind of hierarchy is possible through the use of super- 
imposed or mozinted rhythm. For example, an  iambic pentameter line 
may have the first, third and fifth of its theses much more strongly em- 
phatic than the rest, e.g., by alliteration, quantity, or grammatical or 
rhetorical accent, and the consistent use of such three-stress rhythm 
against the "ground rhythm" of iambic pentameter will obviously gen- 
erate another rhythm; this in turn may have yet another superimposed 
upon it. Thus in "The King was in his counting-house,/Coui~ting out 
his money;" the ground rhythm is iambic tetrameter in the first line, 
iambic trimeter in the second; but "King," the first syllables of "count- 
ing-house," "counting" and "money" receive special stress and set up  
a mounted rhythm of trochaic dimeter in both lines. Again, in Brown- 
ing's "Kentish Sir Byng stood for his King,/ Bidding the crop-headed 
Parliament swing:" the ground rhythm is dactylic tetrameter; but 
"Byng," "King," "crop" and "swing" have special stress, and establish 
a mounted rhythm of iambic dimeter. Mounted rhythm is capable of 
imparting a brisk w i n g  or a slov swaying motion to  the verse; it is 
very common in folk poetry and folk music. 

LVhile continuation of the same proportions, whether of foot, line or 
stanza, results always in symmetrical verse, poets frequently abandon 
such symmetry in favour of the greater expressiveness or appropriate- 
ness which may sometimes be achieved by a change of rhythm. Such 
changes may be made without disruption of the rhythmic beat, by in- 
creasing or diminishing the counts of a foot, although retaining the 
order of thesis and arsis; thus trochaic measures easily augment to  
dactylic, or anapests diminish to iambics. Similarly, the counts of a 
section can be increased or diminished. Again, n here there is mounted 
rhythm, the ground rhythm can be replaced by another, or the ground 
rhythm maintained ~vhile the mounted rhythm is shifted. The powerful 
effects of such rhythmical transitions can be observed in Dryden's 
"Alexander's Feast," Schiller's "Der Handschuh" and Hugo's "Les 
Djinns." 

Anyone who has heard a piece of music played too s lo~\ ly  or too 
rapidly is aware of how tempo influences the character of rhythm; and 
in verse as well the effectiveness of rhythm is relative to the tempo of 
the verse. The tempo of verse, like that of piose, is partly dependent 
upon the grammatical construct~on and sign~ficance of the language, 
but it also depends upon certain devices of versification. ,411 things 
being equal, short-count measures like iamb and trochee tend to  be 
faster than long-count measures like paeon and epitritus (u - - - 1; 
falling rhythm, in which thesis precedes arsis, is faster than rising rhythm, 
in which arsis precedes thesis; rhythms in strict representation and regu- 
lar figuration are faster than those which are not. Yet such is the rela- 
tivity of verse that short feet can be slowed by the use of long and sonor- 
ous syllables, by rendering both thesis and arsis forceful, and by using 
detached sounds; i.e., monosyllabic rather than polysyllabic words. 
Conversely, the longer measures can be accelerated by the use of light 
and brief syllables, by using composite (doubled or tripled) arses and 
theses, and by using connected sounds. Since tempo is a matter of the 
speed or slowness with which rhythmic intervals succeed each other, 
shortening of the duration of the unit of measurement, especially when 
coupled with the doubling or triphng of the syllables of each count, will 
increase the speed of foot rhythms; conversely, deceleration can be 
achieved by lengthening the unit and reducing the number of syllables, 
even to the extent of prolonging one syllable from thesis to  arsis. Milton's 
''L'Allegron and "I1 Penseroso" provide many examples of these and 
similar devices. 

In scanning foot rhythms, it must not be supposed that  the rhythm 
of a mord or phrase, taken by itself, is necessarily the same as tha t  of the 
verse in which it is found; that, for example, a verse is necessarily trochaic 
because it contains trochaic words. This supposition-a stumblingblock 
even to so eminent a theorist as Robert Bridges-is quite unfounded; 
poets have repeatedly demonstrated the various effects ach~eved by the 
confinement or nonconfinement of grammatical units, whether words, 
phrases, or clauses, within the metrical interval. Analysis has also been 
hindered by another supposition: that the most strongly stressed sylla- 
bles are always necessarily theses. This overlooks the fact that  emphasis 
is, after all, relative and not absolute; a heavily marked syllable fre- 
quently turns out to be nonemphatic because it is coupled with one 
still more heavily marked, and conversely, the weak secondary or even 
the tertiary accent of a polysyllable may be emphatic; c f .  T. S. Eliot's 
use of the word "polyphiloprogenitive" to fill out a n  entire iambic tetra- 
meter line. 

BIBLIOGRAPHY.--For the nature of verse see E. A. Sonnenschein, 
Wlzat is Rhythm? ( 1 9 2 5 ) .  For classical verse: W. Christ, Ll fe fr ik  der 
Griechen und  Romer,  2nd ed. (1879); W. R. Hardie, R e s  Metr ica  (1920); 
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verse: J .  Schipper, EnRlische Metrik (1881) ; J ,  B, &fayor, Chapters 0% existing a t  that time were the Ostracoderms, now totally extinct. 
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new ed. (1917) 1 Georges Lote, Histpire d u  yers fraizcais (1949). .Fpr jaws, which apparently evolved through shifting and conversion 
 talla an: T. ~ a s l n l ,  Le f o r ~ z e  metrache ttalzane (1900) ; F. d'ovldlo, of the supports of the most anterior gills. The  true fishes added 
Versificaeione italiana (1910). For Spanish: E. Benot, Prosodia Castel- 
lana y Versifccacidn, 3 vol. (1902). (E, J ,  0,) the two pairs of appendages that  have become part  of the standard 

VERTEBRATE is the name given to the group of animals vertebrate pattern. Thus  equipped with fins and jaws, the fishes 
having vertebral columns or backbones. The  vertebrates, which have been able to flourish for more than 200,000,000 Years. 
include the fishes, amphibians, reptiles, birds and mammals, are Fishes breathe by means of gills, over which a continuous stream of 
the  predominant members of the Chordate (q.v.) phylum. In ad- water passes. Many fishes, however, also have lungs which supplement 
dition to the backbone from which they derive their name, the the action of the gills. The possession of lungs, plus thick fleshy fins 

that made waddling possible, enabled the ancient crossopterygian fishes 
vertebrates are characterized by (1) a muscular system consisting to come out 0, land. These fishes gave rise to the first amphibians, in 
primarily of bilaterally paired masses and (2) a central nervous which the fins became transformed into walking legs. The gills disap- 
system partly enclosed within the backbone. The heart and other pear in most amphibians in the adult state. Correlated with this change 
visceral organs lie below the backbone. is the appearance of a subdivision in the heart to receive pulmonary 

blood, since blood that has been refreshed in the lungs is returned to the Vertebrates are unique in possessing an internal skeleton. heart rather than being distributed directly to the tissues, as is done in a 
i ts  ability to provide support  during growth, this skeleton allows gill system. Although amphibians were the first animals to live suc- 
vertebrates to achieve large size, so that  most vertebrates are cessfully on land, their expansion has been limited by the need to lay 
bigger than most invertebrates. Except in the most primitive their eggs in wet places. 

The reptiles, which evolved from the amphibia, were the first verte- 
forms,  the  skeleton consists of skull, vertebral column and two brates to be able to live entirely out of water. This independence re- 
pairs of limb elements, although one or  both pairs of limbs are sulted partly from the formation of a horny skin covering that con- 
absent f rom a few higher forms (e.g., snakes, whales) that have serves body moisture, partly from the development of a large egg, laden 
.lost limbs in the course of evolution. ~h~ skull, by providing a with food and water, and encased in a leathery coating that protects 
secure housing for brain, eyes, ears and olfactory organs, has against drying. Structurally and functionally the reptiles show numer- 

ous other advances beyond the amphibian stage, including a heart in 
facilitated the evolution of intelligence and a high degree of re- which the freshlv ox\qenated blood that has circulated through the 
sponsiveness to  the environment. 

T h e  vertebral column and limb skeleton provide support  for the 
body a s  a whole. Movement is effected by  the action of muscles 
tha t  a re  attached to the bones. The  mass of musculature forms 
the  contours of the body. T h e  outer surface is covered by skin 
which protects the inner parts not only  by providing a general 
covering, but  also by  forming structures of specific protective 
value, such as bony or  horny scales, feathers and fur.  Teeth 
have evolved from scalelike structures formed inside the mouth. 

Internally the vertebrate trunk is a hollow cavity in which the 
visceral organs are suspended. The  cavity is subdivided, the heart 
having a chamber to itself. Other organs occupy a common 
pleuroperitoneal cavity, except in the mammals, in which each 
lung has  a separate chamber. 

T h e  heart  and respiratory organs are  closely associated. The 
hear t  lies just behind the gills or  between the lungs; i t  sends im- 
pure blood directly into these organs for oxygenation and removal 
of carbon dioxide. T h e  gills of fishes lie along the sides of the 
pharynx, a large chamber that  is par t  of both respiratory and - - 
digestive tracts. I n  land-living forms the enlarged pharynx per- 
fora ted by  gill slits is repeated in early embryonic development 
bu t  later regresses. T h e  remainder of the  digestive tract  includes 
esophagus, s tomach  and intestine, and usually terminates in a 
cloaca, a chamber common to  the digestive, genital and urinary 
systems. I n  mammals, however, the  digestive tract  acquires a 
separate terminal opening. The  urinary and genital systems are 
closely associated, particularly in males, in part  because the kid- 
neys,  which develop early, make contributions to the later-develop- 
ing reproductive system. 

T h e  central nervous system consists of brain and spinal cord. 
Although both of these become very thick walled, they always re- 
tain a small central canal (i.e., are hollow). The  brain in lower 
vertebrates is devoted largely to serving the sense organs of the 
head. During the course of evolution, however, the brain has be- 
come much larger, relative to  body size, through the development 
of association areas that permit more  intensive interchange of 
information among the parts of the brain. The  spinal cord, ex- 
tending backwards from the base of the skull, gives off pairs of 
nerves a t  repeated intervals. These nerves run to  the  skin, mus- 
cles and internal organs. The  brain also gives off a series of nerves, 
not  regularly arranged, of which one passes through the neck to 

body is kept ;eparate from the spent blood from t h e  other 
organs. Body temperature, however, varies according to the ambient 
temperature, as in lower forms. 

At the time of reptilian predominance, about 100,000,000 years ago, 
two groups of reptiles gave rise to the birds and mammals separately. 
In the birds, the skeleton has been greatly modified through elimina- 
tion and fusion of elements and the bones have become very light. The 
heart is completely subdivided into right and left halves, so that there 
is no miving of refreshed and spent blood. The supply of fully 
oxygenated blood that the tissues thus receive facilitates the main- 
tenance of constant temperature and makes possible a sustained high 
level of hodily activity. A covering of feathers, evolved from reptilian 
scales, helps to retain body heat. Birds reproduce by laying large eggs, 
but unlike reptiles they tend the eggs and care for the young. 

Mammals resemble birds physiologically in being able to maintain 
constant temperature and high activity. Mammals differ importantly 
in brain development and mode of reproduction The enlargement 
and elaboration of the brain permits more adaptable, less stereotyped 
behaviour patterns than occur in birds In all but the primitive mon- 
otremes, ~%hich lay eggs, mammalian reproduction involves the internal 
development of tiny eggs that derive oxygen, water and nutrients from 
the blood stream of the mother. Milk secreted by the mammary glands 
sustains the young after birth. All major vertebrate classes have shown 
striking ability to produce a great variety of species capable of exploit- 
ing ebery possibility for survival. This tendency is well illustrated by 
the mammals Beginning as rat-sized, ground-living animals, mam- 
mals have evolved into forms as small as the shrew and as huge as the 
whale, adapted to survive in swamps and jungles, on grassy plains or 
deserts, in burrows or tree tops, in fresh or salt water, on the arctic 
ice or under it. See'FlsHEs ; CITONDRICI~THYES ; AMPHIRIA ; REPTILES ; 
MAMMALIA; EVOLUTION, O R G ~ I C  ; MONOTREIVTATA ; see also references 
under "Vertebrate" in the Index volume. 

BIBLIOGRAPHY -E. S. Goodrich, Studies on the Structure and Devel- 
opment o f  Vertpbrates (1930) ; J .  Z. Young, Life o f  Vertebrates (1950) ; 
E. H. Colbert, Evolution of the Vertebrates (1955). (F. Mc ) 

VERTEBRATE EMBRYOLOGY. The  science of embry- 
ology (q.v.) had its first beginnings in the study of the Verte- 
brate ( q . ~ . ) ,  the group that includes those forms of life whose 
eggs and breeding habits naturally first attracted attention, and 
even today the mass of known embryological detail relating to 
vertebrates far exceeds that relating to  any other phylum. Fur- 
ther there is no phylum of the animal kingdom which shows in so 
varying degrees the modifying influence of such factors as amount 
of yolk in the egg, external environmental conditions, etc. 

The vertebrate animal, like most other animals, begins its 
existence as a single cell, the zygote or  fertilized egg, formed by 
the fusion of two gametes, derived one from each parent. The 
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zygote possesses in itself all the specific peculiarities of the com- 
plete individual of its species. To  human observation, however, 
the zygotes of different animals do not exhibit any of the peculiari- 
ties differentiating the adults. Such peculiarities as they do pre- 
sent are in such comparatively trivial characters as size, shape, 
colour. Otherwise each zygote is to all appearance simply a 
typical cell with cytoplasm and nucleus. The superficial differ- 
ences have to do mainly with adaptive features enabling the 
young individual to remain for a more or less prolonged period 
within the shelter of an egg shell. This is rendered possible in 
the first instance by the zygote possessing in its cytoplasm a store 
of yolk-highly concentritted food material-which provides it 
with subsistence. The greater the amount of this yolk capital 
stored away in the zygote, the greater its size: there is a rough 
proportion between size of egg and quantity of yolk. Thus in 
Amphioxus the zygote has a very minute trace of yolk in its 
cytoplasm and its diameter is about 0.1 mm.; in the extinct bird 
Aepyornis of Madagascar, judging from the size of the shell, the 
zygote may have been as much as 160 mm. in diameter. 

I n  the Mammalia of the most ancient type (Monotremata, 
q.v.), which still lay their eggs, these are large and richly yolked 
(Echidna 3.5 mm., Ornithorhynchus 2.5 mm.), and the young 
pass through the early development within the egg shell. 

In  the ordinary modem mammal, on the other hand, the egg 
is not laid in the ordinary sense. The zygote is retained within 
the uterus and there proceeds with its development, absorbing 
such nourishment as it  requires from the mother. The store of 
yolk, no longer necessary, has disappeared and the zygote has 
reverted to the small size of from 0.1 mm. to 0.3 mm. in diameter. 
Embryology of a Typical Vertebrate.-The basic features 

of vertebrate development can best be illustrated by an account of 
the transformations of the salamander embryo during the earlier 
formative stages. The first step following fertilization is the clea- 
vage, by cell division, of the egg into a greatly increased number 
of smaller cells, together constituting the spherical blastula 
(fig. I) .  The latter develops a cavity, the blestocoele, which 

is eccentrically situated because of the large amount of nutritive 
yolk stored in the cells composing the lower half of the embryo 
(fig. 2). There now ensues a remarkable process termed gastru- 
lation, during which the primitive gut cavity and the germ layers 
are established. The first indication of the onset of gastru- 
lation is the appearance of a small transverse indentation on 
the surface of the embryo below the equator (fig. 2) .  This groove 
is called the blastopore, and the tissue bordering i t  above, i t s  
dorsal lip. Lateral and ventral lips are formed as the groove 
extends to become crescentic and finally circular in form (figs. 
7 and 8). 

Meanwhile the original pocket formed beneath the overhanging 
dorsal lip has pushed deeper internally, where it  gradually dis- 
places the blastocoele and expands to  form the primitive gut cavi- 
ty, or archenteron (figs. 3 to 5) .  The understanding of the 
manner in which the archenteron is established is due largely to  
the classical studies of Walther Vogt. Fig. 6 represents a blas- 
tula on which a meridional series of closely spaced spots have been 
"painted" by the application of harmless dyes. As gastrulation 
proceeds the spots nearest the blastopore gradually disappear 
from view, until a t  the stage shown in fig. 7 all of the tissue 
lying between marks No. 5 and 10 has moved into the interior, 
where dissection shows it  to form the roof and floor of the gut 
cavity. Before the latter is finally completed, a t  the close of 
gastrulation, all of the tissue below mark No. 4 moves i n  t o  share 
in  its formation. 

This inrolling of surface material, although initiated first a t  
the dorsal lip and proceeding here most actively, takes place 
around the entire circumference of the blastopore as the lateral 
and ventral lips are formed. By applying spots of colour a t  
various points on the blastula, Vogt was able to map out the por- 
tions of the blastula which are thus tucked into the interior, and 
to foretell what these invaginated materials will form after they 
have reached their new position. Some of this information is 
represented in fig. 6, showing the blastula in surface view just 
before the onset of gastrulation. Except for the area labelled 

ARCH. 

BP. 

5 6 7 
(I) ADAPTED FROM R. G. HARRISON (UNPUBLISHED); (2-5) ADAPTED FROM HAMBURGER AND UAYER; ( 8 ,  7 )  REDRAWN AND MODIFIED F ROM FIG. 9 ,  A AND C,  WALTRER VOGT, "ARCRIV Piis 
ENTWICKLUNGSMECHANIK DER ORGANISMEN," VOL.  120 ( 1 9 2 9 ) ;  ( 8 )  ADAPTED FROM HAMBURGER, "LABORATORY M A N U A L  OF EXPERIMENTAL EMBRYOLOGY" (UNIVERSITY OF C H I C A G O  PRESS)  

Fig, 1.--Salamander embryo i n  blastula stage of development. Note differences i n  cell-size and pigmentation between upper and lower hemispheres. Figs. 2 to 
5.-Sagittal sections of young embryo a t  successive stages during gastrulation, showing invagination of mesoderm (heavily stippled) and endoderm t o  fo rm the 
p r im i t i ve  gut  cavity. (arch., archenteron; b1c.. blastocele; bp., blastopore: ect., ectoderm; end., endoderm; mes., mesoderm; vl., ventral lip.) F ig.  6.-An 
embryo (blastula stage) bearing a meridional series of marks applied to the surface tissue by means of v i t a l  dyes. bp., po in t  where blastopore w i l l  short ly  ap. 
pear, The l ine demarcating the endoderm (end.) and mesoderm (rnes.) coincides w i t h  the position where the future lateral and ventral l ips (vl.) of the blasto- 
pore w i l l  appear. F ig.  7.-Same embryo as i n  fig. 6, after invagination of surface tissue has begun. Fig.  8.-Ventral view of embryo i n  gastrula stage, showing 
the in ro l l i ng  of surface tissue along the dorsal and lateral l ips of the blastopore. Solid arrows indicate d i rect ion of past movements and stippled arrows the  direc- 
t i on  of future movements after the marked tissue has moved t o  the interior of the  embryo, The tissues invaginating a t  the outer and inner margins of the  
crescentic blastopore groove are mesoderm and endoderm, respectively. Later, as indicated by the dotted line, the blastopore groove complete ly encircles t h e  
endodermi. It is at the ventral blastopore l i p  (vl.) thus formed that  the ventra l  mesoderm of the embryo is  f inally invaginated (see figs. 4 and 5 ) .  
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(8.11) ADAPTED FROM HAMBURGER AND MAYER; ($2)  ADAPTED FROM R. G. HARRISON (UNPUBLISHED) 

Fig. 9.-Transverse section of embryo i n  advanced stage of gastrulation. The roof of the g u t  cavi ty  (arch.) i s  formed by  the mesoderm. Later  the lateral 
margins of the endoderm w i l l  grow upward (note arrows) and fuse t o  form an intestinal tube lined entirely w i t h  endoderm (see fig. 11). Fig. 10.-Dorsal 
v iew of embryo showing p r ~ m o r d i u m  of central nervous system. The tissue bordered by the horseshoe-shaped ridge w i l l  later form the brain and spinal cord. 
n f . ,  neural fold. F ig.  11.-Transverse section of embryo at stage shown i n  tig. 10. nf.,  neural fold; np., neural plate; not., notochord. Fig. 12.--Showing 
the  beginning closure of the neural folds to form the tubular  central nervous system. Compare w i t h  fig. 10. 

ectoderm, all of the surface tissue passes to the interior, where 
the regions marked mesoderm and endodernz constitute the germ 
layers bearing these names. Meanwhile the ectoderm undergoes a 
process of stretching or expansion which enables it to envelop 
entirely the two internal germ layers. 

The diagram in fig. g shows the relationships of all three 
layers as seen in a transverse section of the embryo toward the 
completion of gastrulation. The mesoderm, which has invaginated 
at  the dorsal and lateral lips (fig. S),  forms an arched mantle 
roofing the archenteron and extending ventrally on either side 
between the ectoderm and endoderm. I ts  original continuity with 
the endoderm along the line Libelled vl. in fig. 6 has become in- 
terrupted during the process of invagination. The lateral margins 
of the trough-like endoderm are seen to be pushing upwards (note 
arrows) and will later meet to form the definitive roof of the 
alimentary tube. 

First, however, attention may be called to an important de- 
velopment which now ensues in the dorsal ectoderm. As viewed 
externally (fig. IO), this consists of the appearance of a pair of 
longitudinal ridges, the neural folds, continuous with one another 
anteriorly and converging posteriorly toward the blastopore, which 
is now greatly reduced in aperture and constitutes the anus. 
The neural folds bound a large horseshoe-shaped area of ecto- 
derm, the neural plate, which will subsequently differentiate as 
the brain and spinal cord. The neural plate in transverse section, 
as well as the condition of the internal germ layers a t  this stage 
are represented in fig. 11. The gut cavity is now completely 
enclosed within the endoderm, through fusion dorsally of the 
processes noted in fig. 9, and the axial portion of the mesoderm 
has constricted off as a rod-like structure, the notochord, or fore- 
runner of the backbone. 

The neural plate, which at  this stage is broad and flat, gradually 
becomes narrower and more trough-like as the folds bordering 
it  laterally become further elevated and move closer together 
(fig. 12). They finally meet and fuse along the mid-dorsal line 
of the embryo, and it  is in this manner that the tubular central 
nervous system of the vertebrate embryo is characteristically 

formed. The anterior portion of the tube later differentiates as 
the brain and the remainder as the spinal cord. 

Following closure of the neural folds and the increasing 
elongation of the embryo one can begin to recognize the emer- 
gence of several organ primordia (fig. 13). The eye is visible 
as a bulge on the side of the head, and immediately below it 
is a depression in the epidermis which will later form the nasal 
passage communicating with the mouth cavity. The pit noted 
higher on the head subsequently sinks to  the interior and differen- 
tiates as the membranous labyrinth (semicircular canals, etc.) of 
the internal ear. Elevated ridges mark the beginning outgrowth 
of the external gills, and further back the embryonic kidney, or 
pronepkros, is becoming visible as a swelling beneath the skin. 
The dorsal portion of the mesoderm has become divided by trans- 
verse furrows into a number of segments, or somites, visible 
through the semitransparent skin. 

The internal relationships a t  this stage are seen in fig. 15, 
which will also serve as a basis for indicating the subsequent 
fate of the principal structures shown. The notochord, after a 
transitory existence, is replaced by the vertebral column, formed 
by adjacent portions (sclerotomes) of the somites. The remain- 
ing tissue of the somites differentiates principally into the seg- 
mented muscles (myotomes) of the back, and, by a process of 
downgrowth, those of the abdominal mall. Meanwhile the spinal 
nerves grow out from the spinal cord to supply the muscles and 
the skin. The individual fibres constituting these nerves represent 
greatly elongated processes of the cells of the spinal cord; the 
sensory fibres to the skin growing out from the cells of the neural 
crest, and the motor fibres to the muscles from cells in the ventral 
portion of the cord. The so-called "white-matter" which gradu- 
ally envelops the embryonic cord consists principally of innumer- 
able nerve fibres connecting with the brain and other levels 
of the central nervous system. 

The coelom, or cavity housing the viscera, originates as paired 
clefts formed by a splitting into two sheets of the lateral layers 
of unsegmented mesoderm. At first small (fig. 16), these clefts 
gradually expand, as room is made by the increasing withdrawal 
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F ig.  13.-Embryo a t  stage of development when various organ primordia first appear. The mouth opening, which forms as a secondary perforation, does n o t  
break through u n t i l  considerably later. F ig.  14.-Young larva (tadpole) at stage of hatching from protective je l ly l ike membranes i n  which the embryos de- 
veloo. Note that the fore l i m b  has as yet  only two digits. The small dark spots scattered i n  the skin are the p igment cells (chromatophores). 
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( 1 5 )  C O U R T E S Y  V .  C .  TWITTY; ( 1 6 ,  1 7 )  A D A P T E D  F R O M  H Y M A N ,  "COMPARATIVE VERTEBRATE ANATOMY" ( U N I V E R S I T Y  OF C n I C A 0 0  P R E S S )  

Figs. 1 5 ,  1 6  and 17.-Diagrams illustrating the formation of the coelom, mesenteries, musculature of ths body wal l  (myotomes), and the vertebral column. The 
aggregations of cells labelled sclerotome in Fig. 1 6  are budded off from the somites and later (fig. 1 7 )  form the vertebral column. The neural crest (fig. IS), 
in addition to  forming the nerves (not shown) to the skin, gives rise t o  wandering cells which differentiate into chrornatophores (see fig. 14). 

of yolk from the wall of the gut into the blood stream, and 
eventually the medial sheets from each side meet to form the 
mesentery supporting the intestine (fig. 17). I t  is during this 
period of coelom formation that the myotomes grow ventrally be- 
neath the skin to complete the musculature of the body wall. 

In its broad outlines the preceding account of the early de- 
velopment of the salamander is applicable to vertebrates in gen- 
eral. For example, if we ignore the inevitable differences imposed 
by variations in the amount of yolk stored in the egg, the 
processes of cleavage, gastrulation, coelom formation, etc., are 
remarkably similar in such widely related vertebrates as the 
amphibians, fisfi and birds. One of the most notable differences 
between the embryos of the lower and higher vertebrates is the 
development by the latter of the extra-embryonic membranes, an 
innovation essential to embryos developing within a shell on land 
(reptiles and birds), and inherited and adapted by the mammal 
for uterine life. 

The remainder of the article will be devoted to special accounts 
of the development of the various organ systems. 

The Skin.-The skin of vertebrates is formed by the ectoderm, 
with a backing of tough connective tissue traversed in all direc- 
tions by fine intercellular fibres and constituting the dermis. I n  
all members of the group the epidermis, by ceH multiplica- 
tion, loses its original condition of being only one cell thick. I n  
fish numerous epidermal cells become glandular and secret slime. 
From the lungfish u p ~ ~ a r d s ,  local aggregations of these cells form 
definite flask-shaped glands, opening by minute pores on the body 
surface. These epidermal glands undergo specialization in various 
directions-salivary glands, poison glands, sweat glands, milk 
glands, etc. In  terrestrial vertebrates the superficial ectoderm cells 
become converted into keratin, forming a horny layer which 
obstructs evaporation, and these horny cells are shed from time 
to time as loose scurf, as coherent flakes, or as a continuous 
slough (e.g., snakes). In  reptiles they form a hard layer, covering 
underlying bony plates in tortoise shell or the surface of the head 
in reptiles generally, or forming, with a dense backing of connec- 
tive tissue, the scales of ordinary reptiles. Innumerable special 
developments of the horny layer occur, some of which will be 
found described in other articles: such are claws, feathers, hair, 
hoofs, rhinoceros horn, whalebone, etc. 

The Nervous System.-In most of the more primitive holo- 
blastic vertebrates the brain first becomes differentiated into an 
anterior cerebrum and a posterior rhombencephalon, demarcated 
from one another by an upnard fold of the brain floor. Of these 
the former becomes later differentiated into the thalamencephalon 
in front and the mesencephalon behind. The cerebral hemispheres, 
which in the higher mammals assume great importance, seem to 
arise primitively as paired outward bulgings of the side wall of 
the brain towards its front end-related to the sense of smell. 

The main part of the thalamencephalon undergoes thickening of 
its side walls (optic thalamus) while its roof becomes for the most 
part degenerate, forming a thin membrane in intimate contact 
with a network of blood vessels (choroid plexus) lying immedi- 
ately outside it. At its hind end an outgrowth-the pineal body- 
develops which may remain a simple club-shaped or tubular struc- 
ture, but in several cases becomes differentiated into two portions, 
the anterior of which (parapineal) develops into a n  eye (Spheno- 
don, various lizards). 

In  front of the fold of the brain floor already alluded to. the 
floor of the thalamencephalon dips down as the infundibulum, and 
this becomes in the course of development closely associated with 
an independent structure-the pituitary body. In  the more typi- 
cal vertebrates the two become inextricably involved with one 
another and it  is customary to speak of the nervous part of the 
pituitary body. The pituitary ingrowth of the ectoderm is typi- 
cally a hollow pocket and in the surviving crossopterygians it  re- 
tains this form through life, forming a gland which opens into 
the buccal cavity. In  those vertebrates in which yolk is present 
a t  the site of its formation, the pituitary ingrowth is, as in other 
such cases, solid, developing its cavity secondarily. 

The organs of special sense arise as localized developments of 
the ectoderm. In  the case of the olfactory organ and the audi- 
tory organ, the rudiment shows first as a localized thickening of 
the ectoderm, which then, through extension in area, becomes in- 
voluted below the surface of the skin as a saucer-like depression. 
Finally, the opening to the exterior becoming gradually con- 
stricted, the organ assumes the form of a more or less completely 
closed vesicle. In  the case of the olfactory organ the closure is 
never complete, the function, that of chemical testing of the 
surrounding medium, necessitating free communication between 
its cavity, in the lining of which the sensory cells develop, and 
the outside. In  the majority of vertebrates however partial closure 
takes place, to divide the opening into two-one a t  each end of 
the organ-and so render possible the drawing in of a current of 
the external medium through the organ. The first vertebrates that 
have this power of "sniffing" are the lungfishes and the origin 
of the arrangement which makes this possible is well seen in 
Protopterus, where the opening of the olfactory organ narrows, 
except a t  its two ends, so as to form a slit. The edges of the s l ~ t  
then undergo fusion and the original single opening is now repre- 
sented by two separate openings a considerable distance apart. 
As the anterior boundary of the buccal cavity becomes delimited, 
one, the anterior or external naris, is left outside and the other, 
posterior or internal naris, is enclosed within the buccal cavity, 
perforating its roof. In  terrestrial vertebrates in general the 
olfactory organ becomes similarly provided with external and 
internal nares, though the process of development shows various 
modifications in detail. 
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The early stages of development of the otocyst or rudiment of 

the auditory organ are similar to those of the olfactory organ, 
but the reduction of the external opening goes further: in fact in 
all vertebrates except elasmobranchs, it  becomes completely 
closed. The peculiar feature which distinguishes the vertebrate 
is that the usually pyriform otocyst of early stages undergoes a 
complicated process of modelling, whereby its wall comes to pro- 
ject into three hollow ridges situated in planes perpendicular to 
one another. The basal or attached portion of each of these be- 
coming obliterated except a t  its two ends, the ridge is converted 
into an arched tube-the semicircular canal-opening a t  each end 
into the cavity of the otocyst and filled, like the rest of the oto- 
cyst, with natery endolymph. I11 all except the most archaic 
vertebrates, the otocyst undergoes a still further process of 
modelling whereby its lower portion (saccule) , which develops 
a special pocket-like outgrowth devoted to the sense of hearing, 
becomes more or less completely constricted off from the upper 
portion or utricle, carrying the semicircular canals. 

The vertebrate eye differs from the other sense-organs in that 
its main portion-that containing the actual sensory cells-is 
developed, not from the external ectoderm, but from the involuted 
portion of the ectoderm which forms the brain. In  a typical case, 
as in a bird embryo, the optic rudiment consists in its earliest stage 
simply of the lateral portion of the wall of the thalamencephalon, 
which here extends outwards on each side so as to give the brain 
a T-shape. As development proceeds the optic rudiment becomes 
narrowed a t  its base to form the optic stalk, which later will 
become the optic nerve. The distal dilated portion gives rise 
to the retina, while the region of external ectoderm in contact with 
its outer end gives rise to the lens. In  a typical case, e .g . ,  a bird, 
the lens is a t  first simply a slight thickening of the ectoderm, but 
this soon sinks inwards to form a saucer-shaped depression of the 
surface, which, by a gradual narrowing of its opening, becomes 
converted into a closed vesicle. The deep wall of this becomes 
greatly thickened, its individual cells becoming tall and columnar, 
and gradually takes on the form of a biconvex lens, the outer 
wall forming a thin layer of epithelium covering its outer surface. 
As development goes on the cells of the lens become keratinized 
and transparent. 

Meanwhile the original optic rudiment is undergoing differentia- 
tion. I ts  distal portion next the lens becomes involuted within the 
proximal portion, so that the whole rudiment now takes the 
form of a double-valled optic cup the mouth of which is blocked 
by  the lens. The inner wall of the cup increases much in thick- 
ness and gradually assumes the immense complexity character- 
istic of the functional retina, of which the most striking peculiarity 
is that the visual cells are situated on its deep face, the sensory 
rods facing not towards the lens but away from it-so that rays 
of light have to traverse the whole thickness of the retina, which 
is therefore necessarily transparent. On the other hand, the nerve- 
fibres ~ h i c h  pass from the retina to  the brain emerge from the 
retina on its face next the lens, instead of from its deep face as 
one would expect. This extraordinary reversal of the vertebral 
retina is a t  once explained by the method of its development, the 
deep surface carrying the rods havi-ng been originally, before the 
involution of the brain rudiment took place, part of the outer 
surface of the head. The outer layer of the optic cup undergoes 
none of the complicated histogenesis seen in the retina. I t  persists 
as a single layer of polygonal cells within which there is deposi- 
tion of granules of dark melanin pigment. They constitute what is 
termed the pigment layer of the retina. 

The ectodermal lens and retina, which constitute the essential 
optical part of the eye, become ensheathed during development by 
a thick coating of connective tissue or mesenchyme. This, in its 
outer layers, becomes condensed into the tough protective wall of 
the eyeball, the part between the lens and the surface of the head 
becoming clear and transparent (cornea) while the remainder 
becomes yhite and opaque (sclerotic). Between the sclerotic and 
the pigment layer of the retina there is a rich development of 
blood spaces and of dark melanin, which gives its characteristic 
appearance to the choroid. 

Alimentary Canal.-The alimentary canal of the vertebrate 

is in its early stages closed anteriorly, the mouth being a secondary 
perforation. As in many other animals, the portion of external 
surface in the region of the mouth becomes involuted to form the 
lining of the buccal cavity, so that the protective and glandular 
functions of the skin extend inwards into the first portion of 
the alimentary canal. The buccal cavity of the vertebrate i s  
therefore morphologically a stomodaeum. For a time, in many 
vertebrate embryos, the stomodaeal involution remains isolated 
from the rest of the alimentary canal by a thin partition, covered 
on its buccal face by ectoderm, on its enteric face by endoderm. 
This partition eventually ruptures and disappears, although in 
Amphioxus i t  remains distinctly visible as the velum, perforated 
in its centre by a circular opening. 

The most important features to  note in the buccal cavity of the 
vertebrate are the organs in its lining which have been brought 
in from their original position on the outer surface of the head. 
Among these are glands which become of special importance in 
terrestrial vertebrates, where their watery secretion serves to keep 
moist the buccal lining, and in certain cases play a preliminary 
part in the digestive process, as the salivary glands. Still more 
conspicuous however are the placoid scales, which, in the primi- 
tive elasmobranch scattered all over the outer surface of the 
body, are also recognizable in the buccal lining. Around the mar- 
gin of the jaw a series of these placoid scales become specially 
enlarged, forming the teeth of the adult. The embryology of the 
elasmobranch then demonstrates that the teeth of vertebrates are 
vestiges of the placoid scales on the surface of the body. 

The buccal cavity is continued into the pharynx, characterized 
in all vertebrates by the development of ( I )  the gill clefts or 
pouches and ( 2 )  the thyroid. The gill clefts, normally six in 
number, arise as pocket-like extensions of the pharyngeal wall 
(visceral pouches), which at  their tips undergo fusion with the 
external ectoderm and open to the exterior, the original visceral 
pouch becoming thus converted into a visceral cleft, lined with 
endoderm except towards its outer end, where the lining is ecto- 
dermal. The cleft lining, in view of its respiratory function, 
undergoes increase of area by growing out into folds (respiratory 
lamellae) and develops a rich blood supply. 

Visceral cleft I develops in all gnathostomes characteristic 
differences from the others. I n  elasmobranchs its respiratory 
lamellae are reduced to the vestigial pseudobranch on its anterior 
wall, its function being, as in crossopterygians and sturgeons, 
that of a mere passage for the water of respiration. In  Dipnoi 
its outer ectodermal end forms a sensory organ (organ of Pinkus) 
embedded in the side of the head. In  these and in all terrestrial 
vertebrates, it has lost its communication with the exterior. I n  
anurous amphibians and in all amniotes i t  expands towards its 
outer end into a wide tympanic cavity lying immediately under 
the skin so as to allow a wide flat area of the latter to vibrate 
freely (tympanic membrane or eardrum). The pharyngeal por- 
tion of the cleft remains as the narrow Eustachian tube, provid- 
ing a means of keeping the air pressure equal on the two sides 
of the eardrum. 

While the presence of pharyngeal visceral clefts constitutes 
one of the most striking vertebrate characteristics, the evidence of 
comparative anatomy clearly indicates that the series of clefts 
is undergoing a gradual process of reducticn. This is shown by 
the diminishing number of clefts present in the series Amphioxus- 
cyclostomes (up to 14 in Bde1lostoma)-Gnathostomata. Em- 
bryology shows us this process of reduction actually at  work. I n  
various elasmobranch embryos vestigial pouches appear behind 
those which actually develop into clefts. In  teleosts the vestigial 
spiracular rudiment flattens out while its pseudobranch remains 
visible on the inner surface of the operculum, thus appearing in 
the adult as if i t  belonged to visceral cleft 11. The operculum of 
fishes above elasmobranchs is simply the exaggerated valvular 
flap formed by the outer edge of visceral arch I1 (hyoid) which 
grows back to cover the visceral clefts further back in the series. 

The thyroid, an equally characteristic development of the 
vertebrate pharynx, arises as a mid-ventral downgrowth of the 
pharyngeal floor about the level of the hyoid arch. This rudiment, 
arising either as a hollow pouch or as a solid structure which 



VERTEBRATE EMBRYOLOGY 
develops a cavity secondarily, soon becomes isolated from .the 
pharynx as a closed vesicle, and this in turn becomes subdivided 
into a multitude of little spherical sacs of endoderm separated by 
mesenchyme, in which there arises a rich network of blood spaces. 
The endodermal epithelium is glandular, producing a clear colloid 
secretion which distends the numerous rounded vesicles. In its 
later development the thyroid differs in different vertebrates. I t  
may, as in teleostean fishes, become diffuse and no longer recog- 
nizable as a compact organ, while in tetrapods it retains its com- 
pact form but becomes more or less completely separated into a 
right and left lobe. The clue to the evolutionary history of the 
thyroid is given by the embryology of the lamprey (Petromyzon), 
in the larva of which it is recognizable as an endostyle, an organ 
known also in Amphioxus and Tunicates. 

The lung, a characteristic feature in the main groups of 
Vertebrata above the elasmobranchs, arises normally from a 
rudiment very similar to that of the thyroid, only situated farther 
back, about the hinder limit of the pharynx. Normally unpaired 
a t  first, the rudiment soon divides into right and left branches. 
I n  simple urodeles each lung remains a thin-walled membranous 
sac, but in other tetrapods increase in area of the endodermal 
respiratory lining is brought about by its bulging out into more 
and more complicated recesses, culminating in large reptiles and 
in mammals in a spongy texture. In birds, the endoderm-lined 
cavities of the lung become converted into fine tubular channels 
(air capillaries) interwoven with the blood capillaries and con- 
stituting the most highly evolved respiratory organ known. T o  
enable it to function, a bellowslike arrangement is formed by 
pocketlike outgrowths of the lung wall which become greatly 
dilated and constitute the air sacs. Portions of these grow out 
into the substance of the bones, replacing the bone marrow, while 
others extending in among the muscles of flight provide a mechan- 
ism whereby air is automatically passed in and out through the 
air capillaries during flight. 

The postpharyngeal portion of the alimentary canal forms the 
digestive tube and in different vertebrates undergoes varying 
degrees of differentiation into distinct parts. The great glands of 
the intestine arise in the embryo as pocketlike diverticula of its 
wall. The pancreas is peculiar in that it arises normally from three 
distinct diverticula--a pair situated ventrally in the neighbour- 
hood of the bile duct, and the third dorsal. The pancreas of the 
adult is formed by the fusion of these three rudiments and it may 
retain (birds) all three openings to the intestine; i.e., three distinct 
pancreatic ducts. 

Coelomic Organs.-The coelom or body cavity becomes nor- 
mally subdivided into a smaller pericardiac and a larger peri- 
toneal cavity. I n  some of the more archaic vertebrates (e.g., 
elasmobranchs) the two cavities remain continuous through a nar- 
row pericardioperitoneal canal. 

The loss of the primitive coelomic segmentation has brought 
with it  characteristic modifications in the development of the 
archinephros or series of nephridial tubes. 

I t  is a normal characteristic of the embryo of metamerically 
segmented animals that the head end, with its special nerve 
centres and sense organs, develops first, the process of develop- 
ment spreading slowly tailward, and this principle applies to the 
nephridial tubes as to other organs. The disappearance of the 
coelomic septa in the Vertebrata has, however, eliminated the 
necessity of each segment having its independent pair of drainage 
tubes. There has accordingly come about a loss of the serial 
regularity in the development of the nephridial tubes and these 
tend to develop in three successive batches, known as pronephros, 
mesonephros and metanephros. Of these the pronephros is the 
functional kidney in the early stages of those vertebrates in which 
these stages are free living (larval). Where, on the other hand, 
early development is embryonic, i t  no longer becomes a functional 
organ, the excretory products presumably passing away by diffu- 
sion from the extensive network of blood vessels on the surface 
of the yolk. The pronephros is purely larval: eventually i t  
atrophies, a pair of its nephrostomes, however, persisting in greatly 
enlarged form, at  least in selachians, as the ostia of the oviducts. 
The excretory function is now carried out by the series of tubules 

extending back to the region of the 'cloaca and termed the opis- 
thonephros. I n  the fishes and amphibians, this constitutes the 
kidney of the adult, though already in many of these (e.g. ,  elasmo- 
branchs and urodeles) there is seen a tendency for the excretory 
function to become concentrated in the hind portion of the opis- 
thonephros, its front portion remaining small and serving for 
the transmission of the spermatozoa. This condition foreshadows 
that of the Amniota in which the opisthonephros has become 
completely divided into mesonephros and metanephros. The 
former, representing the greater part of the opisthonephros, acts 
as the functional kidney during embryonic life but later becomes 
purely reproductive, forming the epididymis attached to the 
testis. The metanephros-the extreme hind end of the opisthone- 
phros, in which the tubules become greatly increased in size and 
number-alone forms the kidney of the adult amniote. 

The renal organs of vertebrates present many other features 
of embryological interest. I n  various of the more archaic types 
the rudiments of the first pronephric tubules, in the form of little 
outgrowths of the somatic mesoderm, bend backward a t  their 
outer ends and become joined together, forming in this way the 
rudiment of a longitudinal duct (archinephric duct) which gradu- 
ally extends back, receiving the successive tubules which undergo 
fusion with it, and eventually opens into the cloaca. This opening 
of the tubules into a longitudinal duct instead of directly to the 
exterior constitutes one of the striking differences between the 
Vertebrata and the Annelids. 

I n  elasmobranch fishes the archinephric duct becomes split 
longitudinally into two-a Mullerian duct, into which opens the 
persistent pronephric nephrostome, and a Wolffian duct, into 
which open the tubules of the opisthonephros. Functionally, the 
former becomes the oviduct. In the Amniota the functional 
tubules of the metanephros open into a third duct-the ureter- 
while the Wolffian duct now functions exclusively as a vas deferens 
or male genital duct. 

The gonads-ovaries or testes-develop from a pair of elon- 
gated ridges, the genital ridges, which arise just mesial to the kid- 
neys. I n  the female, the reproductive cells (eggs or macroga- 
metes) are still shed into the coelom, finding an exit through the 
Mhllerian ducts. In  the male, however, the testis is shut off as an 
isolated chamber into the cavity of which the reproductive cells 
(spermatozoa or microgametes) are shed. They eventually reach 
the vas deferens by way of fine tubular channels (vasa efferentia), 
which arise in the embryo as outgrowths from the wall of certain 
of the Malpighian bodies. 

The mesenchyme cells, distributing themselves through the body 
of the embryo, settle down into spongy connective tissue which 
forms a support and backing to the various developments of 
ectoderm and endodern. As development proceeds, special tracts 
take on special characters-fatty tissue, tendon, ligament and so 
on-but there are two developments of the mesenchyme which are 
of special importance. These are the vascular and the skeletal 
systems. 

Vascular System.-The blood vessels originate from conden- 
sations of mesenchyme cells which hollow out into channels contain- 
lng the watery tissue fluid which bathes all the cells of the embryo 
The corpuscles may arise either zn situ, bq d~fferentiation of central 
cells of the original mesenchyme aggregations, or may enter the blood 
stream from special centres of p~oliferation, ahich include, especially 
In later developmental stages, h e r ,  bone marrow and lqmphatic glands 
Detailed study of the later development of the blood system shows 
that it provides a most interesting chapter in vertebrate embryology 
The fundamental plan is qeen to be that of two main longitudinal 
blood ~essels, one ventral to the alimentary canal, in which the blood 
tuns forward, and one dorsal (dorsal aorta), in xqhich the blood streams 
In a tailaard direction, these tno longitudinal vessels being connected 
bq a series of hooplike aortic arches, situated betmeen the gill clefts, 
in uhich the blood passes from the ventral vessel to the dorsal The 
\ erteb~ate heart consists of the portion of the ventral veqsel immediatelv 
behind the phar)nx, in which contraction of the vessel wall, elsewhere 
comparativel) inconspicuous, becomes greatly exaggerated and occurs 
rhq thmicallq throughout life 

The heart or cardiac tube is that part of the ventral vessel which 
is contained within the pericardiac chamber At first straight, its rapid 
increase in length, combined uith the fact that it is fixed at each end 
where it traverses the pericardiac wall, causes it to assume a char- 
acteristic S-shaped curvature As may be well seen in the embryo 
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of a fowl during the third day of incubation, waves of contraction 
pass forward along the cardiac tube, propelling the blood in its inte- 
rior forward toward the aortic arches. As development proceeds the 
originally uniform cardiac tube becomes a t  intervals relatively en- 
larged to  iorm a series of four dilatations. demarcated from one another 
by relatively less dilated portions. These four dilatations become the 
sinus venosus, atrium, ventricle and conus arteriosus. With this mor- 
phological change in diameter comes a physiological change in that 
the originally uniform n a v e  of contraction becomes replaced by serial 
contractions of each chamber in turn.  As development proceeds fur- 
ther, the four chambers become compacted together and the original 
tubular shape of the heart is completely lost. The pumping activity 
of the heart becoming more and more concentrated in the ventricle, 
the muscular wall of this part becomes much more highly developed 
than tha t  of the others. 

T o  secure that  the blood stream flows in the proper direction a 
valvular apparatus becomes developed in the interior of the heart and 
this, in its earliest stages, takes the form of longitudinal ridgelike 
thickenings o i  the inner layer oi  the heart wall. These are best seen 
in the conus arteriosus, where they are normally four in number and 
where they are jammed together when the conus contracts, obliterating 
its cavity and  so preventing any backward suction when the ventricle 
dilates. These endocardiac ridges, dependent for their efficiency upon 
physiological activity, become in such relatively archaic vertebrates as 
elasmobranchs and ganoids converted into a purely mechanical ap- 
paratus which works automatically, each ridge becoming segmented 
into a row of valves shaped like match pockets, with their openings 
directed toward the head. These flatten against the wall when the 
blood streams forward, but  open out  and occlude the cavity by their 
edges coming in contact the moment the bloods tends to regurgitate. 
I n  the air-breathing vertebrates from lungfish upward, the conus with 
its valvular apparatus undergoes an extraordinarily interesting series 
of evolutionary cl~anges. In  the lungfish the conus is relatively long 
and  is bent into a characteristic Z-iorm. Along its interior run the 
four endocardiac ridges. Two of these, the right and  the left, project 
as  thin bladelike structures more than haliway across the lumen, their 
free edges overlapping so that  they subdivide the cavity into two por- 
tions, one dorsal and one ventral. The two cavities are continued 
forward into the ventral aorta by a horizontal partition which ex- 
tends as far iorward as the level of aortic arch V where i t  merges into 
the roof of the ventral aorta. Aortic arches V and VI  take oripin 
irom the dorsal or pulmonary cavity, while the remaining aortic arches 
spring irom the continuation forward of the ventral cavity. The 
atrioventricular portion o i  the heart also has its cavity divided, in 
this case by a vertical septum projecting forward from its posterior 
wall. This septum is incomplete, not extending completely across the 
atrioventricular cavity except when the wall of this part of the heart 
is contracted. Owing to the peculiar flexure of the conus, its incom- 
plete septum-horizontal at  its front end-becomes a t  its ventricular 
end vertical and in line with the atrioventricular septum. The result 
is that ,  in the contracted condition of the ventricle, the right hali of 
its cavity is continuous with the right half of the cavity of the conus 
and this cavity, owing to the peculiar flexure, ends off a t  its headward 
end by being dorsal, i.e., continuous with the pulmonary cavity of the 
ventral aorta.  

Correspondingly the leit ventricular cavity is continued through' the 
conus to  the ventral or systemic cavity oi  the ventral aorta. 

I n  the tetrapods the conus develops endocardiac ridges similar to 
those seen in lungfish, but  the conus has now greatly shrunken in length, 
with the result, owing to its ends being fixed, that  the 2-flexure is 
drawn out  and replaced by a spiral twist. Further, in the Amniota, 
the two prominent ridges, which in the lungfish merely overlap, undergo 
complete fusion, so that  the cavity of the conus, as of the ventral aorta, 
becomes divided completely into pulmonary and systemic cavities, con- 
tinuous respectively with the right and left ventricles, which also be- 
come completely separated during development. I n  the higher Amniota 
the septum so iormed in the conus becomes itseli split, so that the 
conus comes to be represented by two separate vessels, pulmonary and 
systemic, spirally twisted round one another. 

Of all features in the development of the blood system of verte- 
brates, perhaps the most interesting is that  the great arteries of the 
higher amniotes repeat in the course of their development the series 
of aortic arches between the visceral clefts. Although the bird or 
human being will never use its gill clefts for breathing, yet it shows 
for  a time the typical piscine arrangement of aortic arches. As develop- 
ment proceeds, large tracts of this primitive scheme disappear while 
others persist and become straightened out into the great arteries of 
the adult. 

The venous system of the vertebrate shows also many features of 
interest in its embryology. Perhaps the most important of these is 
that  the venous system of the higher vertebrates shows for a time in 
the embryo the same main trunks-duct of Cuvier, anterior and pos- 
terior cardinal veins-as those of an adult fish. The main new derelop- 
ment in the venous system of tetrapods, the inferior or posterior vena 
cava, presents the striking peculiarity that  i t  has a double origin in 
the embryo. its anterior portion being associated with the liver and its 
posterior portion with the posterior cardinal veins. This points to the 
posterior vena cava having originated in evolution from an arrange- 
ment similar to that  of modern dinnoans. where the anterior end of 

possible the direct passage of blood from kidneys to  heart through 
the liver substance. 

T h e  S k e l e t a l  System.- The vertebrae are formed from cells o i  
the segmented mesoderm (somites), and differentiate first as paired 
cartilaginous rudiments of the neural and haemal arches, two pairs 
of each in the lower types within the length of a single muscle seg- 
ment. In  t1t-o of the more archaic groups, Elasmobranchii and Dipnoi, 
cartilage cells from the arch-rudiment burrow through the primary 
sheath and colonize the secondary sheath of the notochord. The noto- 
chord thus becomes enclosed in a cylinder of cartilage, ~vhich in the 
elasmobranch becomes segmented into vertebral centra, each carry- 
ing two pairs oi neural and of haemal arches. I n  other vertebrates 
this invasion of the secondary sheath by cartilage cells does not take 
place, and the centra arise outside the primary sheath by expansion of 
the bases of the arches. In  the head region traces of cartilaginous 
vertebrae can be traced in various archaic vertebrates as far forward 
as the tip of the iniundibulum, the hinder region of the cranium repre- 
senting a part of the axial skeleton in which the vertebral segmenta- 
tion has disappeared and the neural canal become greatly enlarged in 
correlation with the expansion of the central nervous system to form 
the brain. The olfactory organ and the otocyst each becomes enclosed 
in a capsule of cartilage and these become incorporated in the com- 
plete cranium. The anterior portion of the cartilaginous cranium, 
including the capsule of the olfactory organ, has been demonstrated 
to arise in large part from the cranial neural crest (see fig. IS). Most 
of the cartilaginous visceral skeleton has a similar origin. The prin- 
cipal elements of the limb skeleton are also preformed in cartilage. 
Later the cartilaginous skeleton of the embryo is largely replaced in 
the adults of most vertebrates by bony tissue. 

In  addition to those portions of the skeleton already mentioned, 
which appear first in cartilaginous form, there are many elements 
which develop directly into bone from membranous concentrations of 
mesenchyme. In  the typical mammal these are confined principally to 
the skull, but in lower types such as the turtle, and in many extinct 
forms, they are often abundant in other portions of the body as 7-ari- 
ously sized plates situated in the deeper part of the skin. These are 
believed to have evolved irom enlarged or compound dermal scales. 
In  the elasmobranch, the placoid scales of the skin extend into the 
buccal cavity, where some oi  them enlarge to form the teeth. I n  
other lower vertebrates, embryology demonstrates that  the bones which 
underlie the base of the cartilaginous cranium and reinforce i t  are 
formed of originally separate denticles, which become united into a 
continuous plate by the spreading out and fusion of their basal por- 
tions. This origin through fusion of small scalelike elements is no 
longer evident in the embryonic development of the homologous dermal 
bones of the higher vertebrates, including man. 

A d a p t a t i o n s  to E n v i r o n m e n t .- I n  certain cases the environ- 
ment and the young individual's relations to  it present no special 
peculiarities. The young crossopterygian or  lungfish or urodele leads 
a normal kind of aquatic existence and the strikingly uniform type of 
larva in these three relatively archaic vertebrates suggests strongly 
that it repeats an early stage of vertebrate evolution. I n  most verte- 
brates, however, development is either embryonic or secondarily larval. 
In elasmobranchs, in teleosts and in reptiles and birds, the early stages 
are passed within the shelter of egg envelopes and this involves the 
modifications associated with the storing u p  of a supply of yolk- 
modifications which still persist in cases such as the majority of teleosts, 
where a larval mode of development is re-acquired. Embryonic de- 
velopment is seen in its highest expression in the terrestrial vertebrates 
and these, in addition to the immense exaggeration of the ventral part 
of the endoderm to store up yolk ( yo lk  sac) ,  show two other striking 
peculiarities: (I) the body of the embryo becomes enclosed in a water 
jacket (anzizion) in which it floats suspended and is thus protected 
from the sudden jars incidental to a terrestrial existence. and ( 2 )  the 
allantois (the pouchlike outgrowth from the hinder end of the ali- 
mentary canal which in the amphibian functions as a urinary bladder) 
becomes precociously enlarged and, spreading around the inner surface 
of the egg shell, constitutes the h r e a t h i n ~  organ during a large part 
of embryonic life. I n  ordinary mammals the allantois has developed 
a new function, that  of absorbing nourishment from the uterine wall, 
and in correlation with this, the supply of yolk, which in the reptilian 
egg was so conspicuous, has now disappeared almost entirely. 

See also GESTATION PERIODS. 
RIRT.IOGR.APHW.-The Etizbryology of the Chick ( ~ q z q ) ,  and T h e  E w -  

bryology o j  the Pig ( I ~ s I ) ,  both by B .  M. Patten, present clear and 
well illustrated accounts of the development of the animals specified 
in the titles. L. B. Arey's Developn~ental  Alzatomy (1941) stresses 
mammalian and human embryology, and includes illustrated descrip- 
tions of many of the commoner developmental anomalies. 

(J. 6. K.;  V. C. T.) 

VERTIGO AND DIZZINESS. Dizziness is a subject ive 
symptom of disturbed stability. n o t  a specific disease. In i ts  
mild form i t  m a y  be  a sensation of weakness,  giddiness, con- 
fusion,  insecurity o r  unsteadiness. I t s  severer  form-properly 
designated a s  vertigo-is a feeling of whirling or  propulsion, 
o f ten  accompanied b y  sweating, nausea.  vomiting and  inabil i ty t o  

the opisthonephros is fused with the tip of the liver, thus renderin; s tand.  



VERTUE- 
Normal stability (or the feeling of proper orientation in space) 

is controlled by a balanced interaction of three body mechanisms: 
( I )  the muscles and joints of the body; ( 2 )  the muscles of the 
eyes; and (3) the end organ of equilibrium, situated in the in- 
ternal ear and consisting of three small, extremely sensitive semi- 
circular canals so related to each other that body motion in any 
direction stimulates one or more of them. 

The motion that stimulates the semicircular canals, and to a 
lesser degree the other two mechanisms, may be voluntary or 
caused by an external force such as the rhythmic movement of a 
swing, an airplane or a ship. I t  sets up nervous impulses that are 
immediately transmitted to the brain. The brain, in turn, auto- 
matically (by reflex action) relays the message back to the muscles 
through an intricate pathway of nerves. The result is prompt ad- 
justment of the body to changes of its position in space. If 
prompt adjustment cannot be made-either because the equilib- 
rium system is not working properly or because of inability to 
compensate for abrupt or sustained unaccustomed motion-dizzi- 
ness or vertigo will probably ensue. Ability to adapt to motion 
varies, which explains why some persons become sick and dizzy on 
a boat or on an airplane while others do not. 

Mild forms of dizziness (without whirling) may result from 
causes other than motion. Commonest are eye-muscle or visual 
disturbances, chronic alcoholism, anemia. changes in blood supply 
to the brain when blood pressure falls, fainting, certain infec- 
tions of the coverings of the brain, injury to the head, mild forms 
of epilepsy, lowering of blood sugar and, sometimes, tension. 

LVhirling vertigo is usually produced by disturbances of the ear 
and its pathways to the brain. Some of these are: infections of 
the middle and internal ear (including mastoid infection), toxicity 
from drugs. allergy, MCnikre's disease, meningitis, brain tumours, 
strokes and certain neurological diseases such as multiple sclerosis. 
Vertigo may also follow head injuries, skull fractures or any con- 
ditions that produce bleeding into the internal ear or its nervous 
connections or that suddenly shut off the blood supply. 

Because of the multiplicity of causes, of which those mentioned 
constitute only a partial list, it is often necessary to conduct de- 
tailed diagnostic studies before specific cause is determined. 

See also EAR; ANATOMY O F ;  EQGILIBRIUI\X, AKIMAL; ~ I E S I ~ R E ' S  
DISEASE; MOTION SICKNESS. (D. D. DEW.) 

VERTUE, GEORGE (1684-1 7 j6). English engraver and 
antiquary, who collected records of English art. was born in 
London, where he began to engrave portraits after Sir Godfrey 
Kneller about 1709. He soon acquired a large practice; among 
his chief works. besides his many portrait engravings. were the 
Oxford Almanac ( I  7 13-51) and the plates to Paul Rapin's History 
oJ England (1736). 

In 1717 Vertue was made engraver to the Society of Anti- 
quaries of London and elected a fello~v. The plates of his "Historic 
Prints" from Tudor paintings are still owned by the society. 
Skilled though he was as an engraver, his notebooks. which provide 
a major primary source of information concerning art in England. 
add to his importance. These, mainly in the British museum. were 
used hy Horace Walpole as the foundation of his Anecdotes of 
Pai~zti~zg in England (4 vol., 1762-71), and have been published in 
full by the Lyalpole society. Yertue died in London. July 24, 1756, 
and was buried in the cloisters of Westminster abbey. 

See TValpole Society, vol. xviii, including autobiography (1930), vol. 
xx (1932), vol. xxii (1934), vol. xxiv (1936); vol. xxvi (1938), vol. xxix 
(1942) and vol. xxx (1950). (M. D. WY.) 

VERTUMNUS, in Roman cult, a god of uncertain functions 
and origin, although he probably was from Etruria (Volsiniij. The 
Romans later connected his name with Lat, vertere ("turn." 
"change"). and thus he became a god of the changing year with 
its seasons, its flowers and its fruits. In the last connection he is 
found associated with Pomona (q.v.). Ovid records the story of 
his wooing of Pomona, ~vhich is brought to a successful conclusion 
by Vertumnus' power to change into any form he wishes (:Ifeta- 
nzorpJzoses, xiv, 641 ff.). He had a shrine and statue in the Iricus 
Tuscus marking the spot where. according to one tradition, the god 
turned back an inundation of the Tiber. The appropriate offerings 
here were the first fruits of the changing season. From the god's 

connection with this busy street he was regarded as having a 
special interest in trade and barter, also forms of exchange. 

Vertumnus had in addition a temple on the Aventine, dedicated 
in 264 B.c.. where ar. annual sacrifice was performed on Aug. 13, an 
appropriate time for ripening of fruit. 

BIBLIOGRAPHY.-G. Wissowa in Roscher's Lexikon, s.v.; Platner- 
Ashbq-. Topographic-a1 Dictionary, S.V. Vortunznz~s and Sig?zu?n Vov- 
tz~mni; W. Eisenhut in Pauly-Wissowa, Real-Encyclopadie der clas- 
sischen Alterturn Swissenschaft, s . ~ .  (1958) ; A. M. Young, Legend 
Builders o f  the Wfst ,  ch. x (1959). (R. B. LD.) 

VERULAMIUM, a Romano-British town situated in the 
territory of the Catuvellauni, close to the modern St.  Albans 
(Hertfordshire). Before the Roman conquest it was the capital 
of Tasciovanus, prince of the Catuvellauni, who issued coins 
inscribed with the name of the place, and of his son, Cunobelin; 
afterward it received the dignity of a municipium (implying 
municipal status and Roman citizenship). Tacitus tells us that 
the town was burned by Boadicea (q .v . ) ,  in A.D. 60 or 61, but it  
again rose to prosperity. The visit of Germanus to the tomb of 
St. Alban shows that it was still inhabited in 429. I t s  site is still 
easily recognizable. I ts  ~valls of flint rubble survive. 

VERVAIN (Verbena oficinalis). a plant of the family Ver- 
benaceae (q.v.),  native to Europe and Asia, common in the south 
of England and naturalized across the continent of North America. 
I t  is a smooth slender annual, one to three feet high, with oppo- 
site, deeply incised leaves and numerous very slender spikes of 
purplish or white flowers. In  the 'US. the name vervain is applied 
to several native species of Verbena, as the white vervain (V. 
z~rticifolia), the blue vervain (P. hastataj,  the hoary vervain ( V .  
stricta),  the bracted vervain ( V .  brncteata) and the spreading 
vervain (V. prostrclta). Most of these interhybridize. To  the 
vervain, which was held in superstitious veneration by the ancient 
peoples of Great Britain, were ascribed remarkable medicinal 
virtues, nolv wholly discredited. See also YEXBESA. 

VERVET, a Central and South African monkey. Cercopithe- 
czts acthiops pygerythrzrs. I t  is allied to  the grivet (9.v.). but  
distinguished by the presence of a rusty patch a t  the root of the 
tail and by the black chin, hands and feet. 

VERVIERS, a town, province of Lihge, Belg. Pop. (1955 
est.) 37.843. I t  is on the Vesdre, which flows into the Ourthe a 
few miles before its junction with the Meuse; and the water of 
that ril~er is supposed to be especially good for dyeing purposes. 

VERWEY, ALBERT (186 5-1937). Dutch man of letters, 
was one of the leading figures of the revival of Dutch literature, 
called "the movement of 1880." H e  helped to found and from 
1884 to 1889 was one of the editors of the ilriez~we Gids; from 1894 
to 1904 of the Tweemaandelijksch Tijdschrift and D e  XXe Eeuw, 
and from 1905 to 1919 of De Beweging. I n  1924 Ver~vey was ap- 
pointed professor of Dutch literature in the University of Leyden. 
His anthology with commentaries of Nederlo~zdsche Dichters be- 
lzalvr ijoxdel (1893, etc.) and his essay on Potgieter and his 
circle, Het Testume~tt van Potgieter (1908)~  are works of lasting 
value. Verlvey. who held an honorary doctor's degree from the 
University of Groningen, translated into Dutch Shelley's 4 De- 
felzce of Poetry, Sidney's An Apology for Poetry (1891) and 
Shelley's Alastor (1922 j.  In  1885 he issued an article on The 
Sonnet and the Sonnets of Shakespeare. 

H e  published several vo1um.e~ including Iltleiding tot de nieuwe 
Nederlalzdsche dicht Kztnst, 1880-1900 (1914) ; Proza (1911, etc.) ; 
De Maker (1924); and Kondonz nzijn T.l-erk, 1890-1923 (192j) .  

VESALIUS, ANDREAS (15 14-1 564 3, founder of modern 
anatomy. ~1'3s born in Brussels, son of a well-to-do court apothe- 
cary and educated at  Louvain and afterward (1533-36) at  the 
University of Paris. There he came under the influence of the 
great teachers of anatomy, Jacques Dubois (Sylvius) and Johann 
Guenther of Andernach. The latter's Latin translation (1531) 
of the De anofovzicis administrandis of Galen deeply impressed 
him by its practical character. After a time spent in Louvain, 
where he reintroduced the study of human anatomy, Vesalius left 
for Padua in 1537 where he obtained his 1I .D.  and vias appointed 
lecturer in surgery and anatomy. Ilis success was immediate. and 
in 1538 he published at  Venice, in collaboration with his fellow 
countryman the artist Jan van Calcar, his Tabulae a?zato?nicae sex. 
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These six very large plates are a landmark in the history of anatom- 
ical nomenclature, for they embody an attempt to standardize both 
the form and the meaning of anatomical terms, contrasting the 
newly interpreted Greek terms with those of the middle ages, many 
of which originate in Arabic and Hebrew. Modern anatomical 
nomenclature is directly descended from that adopted by Vesalius. 
The physiology he presents is largely that of Galen. 

During 1539-42 Vesalius prepared his masterpiece, the D e  
humani  corporis fabrica. For this he had the help of artists, of 
whom one was of very great ability; it is likely that Calcar was 
responsible for some of the illustrations but was not the most sig- 
nificant artistically. The Fabrica, published in 1543 as an enor- 
mous folio a t  Base1 by the printer Johannes Oporinus (Herbst), is 
beyond dispute one of the great books of the 16th century. I ts  
figures introduced a new standard into illustrated works in general 
and medical works in particular. Despite its turgid and verbose 
character, the text is of great importance both as a clear statement 
of the need for introducing a scientific method into the study of 
anatomy and for the many important discoveries that are pre- 
sented in its seven books: i and ii, on bones, ligaments and muscles, 
with figures of superlative excellence and accuracy; iii, on the blood 
vessels, probably partly illustrated by Vesalius himself and inferior 
to i and ii; iv, on the nerves, conservative and closely following 
Galen; v, on the abdominal viscera, a considerable advance on any 
previous work; vi, on the thoracic organs, too brief, sometimes 
confused and erroneous; vii, on the brain, a pioneer work of great 
importance. The Fabrica was an immediate success and was re- 
printed, pirated, abridged, copied and translated. I t  heralds the 
advent of biology as a science. At the same time, Vesalius issued 
what he miscalled an Epitome of it, a work for students of art 
rather than of medicine. In  1555 he produced a new edition of the 
Fabrica with a vast number of alterations of content and style of 
presentation. The typography and layout of the illustrations 
greatly surpass those of the first edition. 

Vesalius' other works are of lesser scientific importance, and 
the rest of his life has little scientific interest. Leaving Padua, 
he accepted the position of physician to the imperial household 
of Charles V and in 1559 to the royal household of Philip 11. In 
1564 he undertook a pilgrimage to Jerusalem but died on his way 
back. Romantic stories and myths have accumulated round his 
career. Of his character little is known save that he had a mordant 
wit. See also ANATOMY, GROSS : History o f  Anatomy. 

BIBLIOGRAPHY.-H. W. Cushing, A Bio-bibliography of  Andreas 
Vesalius (1943) ; C .  Singer and C Rabin, A Prelude t o  Modern Science; 
Being n Discussion o f  the History, Sources and Circumstances of the 
Tabulae anatonzicae sex o f  Vesalius (1946) ; L. R. Lind, T h e  Epitome oJ 
Vesalius (1949) ; John B. de C. M. Saunders and C. D. O'Malley, The 
Illustrations From the W o r k s  o f  Vesalius (1952) ; C. Singer, Vesalius 
o n  the H u m a n  Brain (1952). (C. SI.) 

VESPASIAN, in full TITUS FLAVIUS VESPASIANUS, Roman 
emperor A.D. 70-79, was born on Xov. 18, A.D. 9, in the Sabine 
country near Reate. After having served with the army in 
Thrace and been quaestor in Crete and Cyrene, Vespasian rose 
to be aedile and praetor, having meanwhile married Flavia 
Domitilla, by whom he had two sons, Titus and Domitian, after- 
wards emperors. Having already served in Germany, in the 
years 43 and 44, in the reign of Claudius, he distinguished him- 
self in command of the 2nd legion in Britain under Aulus Plautius. 
H e  reduced Vectis (Isle of Wight) and penetrated to the borders 
of Somersetshire. In  51 he was for a brief space consul; in 63 
he went as governor to Africa, where, according to Tacitus (ii, 97), 
his rule was "infamous and odious"; according to Suetonius (Vesp. 
4 ) ,  "upright and highly honourable." R e  went with Nero's'suite 
to Greece, and in 66 was appointed to conduct the war in Judaea. 

On the first of July, 69, while he was a t  Caesarea, he was 
proclaimed emperor, first by the army in Egypt, and then by his 
troops in  Judaea. The legions of the East a t  once took the cus- 
tomary oath of allegiance. Nevertheless, Vitellius, the occupant 
of the throne, had on his side the veteran legions of Gaul and 
Germany, Rome's best troops. But the feeling in Vespasian's 
favour quickly gathered strength, and the armies of Moesia, 
Pannonia and Illyricum soon declared for him, and made him in 
fact master of half of the Roman world. They entered Italy on 

the northeast under the leadership of Antonius Primus, defeated 
the army of Vitellius a t  Bedriacum (or Betriacum), sacked Cre- 
mona and advanced on Rome, which they entered after furious 
fighting, in which the Capitol was destroyed by fire. The new em- 
peror received the tidings of his rival's defeat and death a t  
Alexandria, whence he a t  once forwarded supplies of corn to  
Rome, which were urgently needed, along with an edict or a 
declaration of policy, in which he gave assurance of an entire 
reversal of the laws of Nero, especially those relating to treason. 

Leaving the war in Judaea to his son Titus, he arrived at  Rome 
in 70. He at  once devoted his energies to repairing the evils 
caused by civil war. He restored discipline in the army, which 
under Vitellius had become utterly demoralized, and, with the co- 
operation of the senate, put the government and the finances on a 
sound footing. H e  renewed old taxes and instituted new, increased 
the tribute of the provinces, and kept a watchful eye upon the 
treasury officials. By his own example of simplicity of life, he 
put to shame the luxury and extravagance of the Roman nobles 
and initiated in many respects a marked improvement in the 
general tone of society. By taking over the censorship, the last 
of the republican magistracies, he gained complete control over the 
entry to the senate. H e  altered the constitution of the praetorian 
guard, in which only Italians, formed into nine cohorts, were en- 
rolled, while Italians seem to have been excluded from the legions; 
he tended to assimilate the auxiliaries to the legions in personnel. 
The time-expired men, when they went back to their homes, he 
made use of to promote the urbanization and Romanization of the 
more backward and unorganized provinces. In  70  a formidable 
rising in Gaul, headed by Claudius Civilis, was suppressed and the 
German frontier made secure; the Jewish War was brought to a 
close by Titus's rapture of Jerusalem, and in the following year, 
after the joint triumph of Vespasian and Titus, the temple of 
Janus was closed, and the Roman world had rest for the remain- 
ing nine years of Vespasian's reign. I n  78 Agricola went to 
Britain, and both extended and consolidated the Roman dominion 
in that province, pushing his arms into north Wales and the Isle 
of Anglesey. I n  the following year Vespasian died, on June 23. 

The "avarice" of Tacitus and Suetonius seems to have been 
an enlightened economy, which, in the disordered state of the 
Roman finances, was an absolute necessity. Vespasian could 
be liberal when he chose, as Quintilian's pension shows. Pliny's 
great work, the Natural History, was written during Vespasian's 
reign and dedicated to his son Titus. Of the philosophers who en- 
couraged conspiracy by republican theorizing only one, Helvidius 
Priscus, was put to death, and he had affronted the emperor by 
studied insults. "I will not kill a dog that barks a t  me," were 
words honestly expressing the temper of Vespasian. 

Much money was spent on public works and the restoration and 
beautifying of Rome-a new forum, the splendid temple of peace, 
the public baths and the vast Colosseum being begun under 
Vespasian. The roads and aqueducts were repaired, and the limits 
of the pomerium extended. 

The most important of his changes in the provinces was the 
reorganization of the eastern provinces, whereby Judaea became a 
province of its own, Syria absorbed the vassal kingdom of Com- 
magene and had its legionary forces strengthened and centred a t  
Samosata, and Cappadocia and lesser Armenia were absorbed in 
Galatia, whose governar also was given legionary troops to hold 
the upper river, stationed a t  Melitene; second to this comes the 
annexation of the agri deczlmates, the first step to cutting out the 
salient in the Rhine-Danube frontier. Mention may be made of 
his extension of Latin rights to Baetica. 

To the last, Vespasian was a blunt soldier, with strength of char- 
acter, and ~ i t h  a steady purpose to establish good order and secure 
the prosperity and welfare of his subjects. I n  his habits he was 
punctual and regular, transacting his business early in the morn- 
ing, and enjoying his siesta after a drive. H e  was free in his 
conversation. and his humour was apt to take the form of coarse 
jokes. Characteristic is the exclamation he is said to have uttered 
in his last illness, "An emperor ought to die standing." 

VESPERS, in the Roman Catholic liturgy, the seventh of the 
eight "hours" which make up the daily office. (See BREVIARY.) 
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VESPERS, SICILIAN, the revolution of the Sicilians against' 

Angevin domination. so called because it broke out at the hour 
of Vespers on Easter Tuesday, 1282. The government of Charles 
I of Anjou (see CHARLES I, king of Kaples) was highly oppres- 
sive, and the people of Sicily were strongly attached to the house 
of Hohenstaufen. The actual outbreak was a purely unpremedi- 
tated popular movement. Charles at  that time was making prep- 
arations for an attack on the East Roman empire, and heavily 
taxing the Sicilians in order to meet his expenses. Peter 111, king 
of Aragon, wishing to assert the claims to Sicily which he pos- 
sessed in right of his wife, Constanza, daughter of Manfred (q.v.), 
was negotiating with the enemies of Charles, when the people of 
Sicily, goaded beyond endurance, rose unexpectedly against their 
rulers. On March 31, 1282, a riot broke out in a church near 
Palermo, in consequence, according to tradition, of the insults of 
a French soldier toward a Sicilian m70man, and a general massacre 
of the French began. The rising spread to the city, where a re- 
public was proclaimed. and then through the rest of the island; 
thousands of French men, women and children were butchered 
(there may be some exaggeration in the ~vholesale character of 
the slaughter), and by the end of April the whole of Sicily was in 
the hands of the rebels. Charles at  once led an expedition against 
the Sicilians and besieged Messina. The island mas saved from 
re-conquest by the intervention of Peter of Aragon, but this inter- 
vention changed the character of the movement, and the free com- 
munes which had been proclaimed throughout the island had to 
submit to royal authority and a revived feudalism. Peter. having 
reached Palermo in Sept. 1282, accepted the Sicilian crown, and 
declared war on Charles. (See NAPLES, KINGDOM OF ;  SICILY.) 

BIBLIOGRAPHY.--The standard work on the subject is Michele 
Amari's Guerra del Vespro ( 2  vols 8th ed., Florence, 1876), which is 
based on a study of the original authorities. but is too strongly preju- 
diced against the French; c f .  L. Cadier's Essai sur l'administration d u  
rovaunze de Sicile Dar Charles I .  et Charles I I .  dJAniou (fasc. :Q of the 
~ i b l i o t h i ~ u e  des icoles franraises de Ronze et dJdth$nes, 18;;) See 
also .4 de Saint-Priest, H i ~ t o i ~ e  de la conqu8te de ~Vaples par Charles 
d 'dnjou (1847-49) ; A Cappelli's preface to the "Leggenda di Messer 
Giovanni da Procida," in Miscellanea di  opuscoli inedzti o rari dei 
secoli X I V .  X V .  (Turin, 1861) ; F. Lanzani, Storia dei conzmuni 
d'ltalia, lib. v. ch. 3 (Milan, 1882). 

VESPUCCI, AMERIGO (14 j4,-I 512). Italian merchant and 
navigator whose traditional family name Amerigo was given to 
the continent of America, was born at Florence. the son of Nasta- 
gio, a notary. As a boy Vespucci was given a humanistic education 
by his uncle Giorgio Antonio. In  1479 he accompanied another 
relation, sent by the Medici family to be their spokesman to the 
king of France. On returning Vespucci entered the "bank" of 
Lorenzo and Giovanni di Pier Francesco de' Medici and gained 
the confidence of his employers. At the end of 1491 they sent 
him to Seville, where they had a business directed by a man named 
Giannotto Berardi who appears to have been engaged chiefly in 
fitting out ships and he \%as probably present when Columbus re- 
turned from his first expedition, which Berardi had assisted Later 
S7espucci was to collaborate, still with Berardi, in the preparation 
of a ship for Columbus' second expedition and of others for the 
third. On the last occasion Vespucci and Columbus became per- 
sonally acquainted. When Berardi died. either a t  the end of 149 j 
or at the beginning of 1496, Vespucci became manager of the 
Seville agency. 

The period during which Vespucci made his voyages falls be- 
tween 1497 and I 504. At the beginning of 1505 he was sum- 
moned to the court of Spain for a private consultation, and as a 
man of experience was engaged to work for the famous Casa de 
Contratacibn de las Indias (Commercial House for the West In- 
dies), which had been founded two years before at Seville. In  
I j08 the house appointed him chief navigator-a post of great 
responsibility, which included the examination of the pilots and 
ships' masters licences for voyages. He also had to prepare the 
official map of newly discovered lands and of the routes to them 
(for the royal survey), interpreting and co-ordinating all data 
which the captains mere obliged to furnish. This position Ves- 
pucci, who had obtained Spanish citizenship, held until his death. 
His widow, Maria Cerezo. was granted a pension in recognition of 
her husband's great services. 

Two series of documents on Vespucci's voyages are extant. The 
first consists of a letter from Vespucci himself dated from Lisbon, 
Sept. 4, I 504. written in Italian, perhaps to the gonfaloniere Pier 
Soderini and printed in Florence in I 505, and of two Latin ver- 
sions of this letter printed under the titles of Qz~atztor Americi 
Navigationes and Mundus Novz~s, or Epistola Alberici de Novo 
Mundo. The second series consists of three private letters (i.e., 
letters not intended for publication) addressed to the Medici. I n  
the first series of documents four voyages by Vespucci are men- 
tioned; in the second, only tno. Until the 1930s the documents 
of the first series were considered from the point of view of the 
order of the four voyages. According to a theory of A. Magnaghi, 
on the contrary. these documents are to be regarded as the result 
of skillful manipulations and the sole authentic papers would be the 
private letters, so that the verified voyages would be reduced to 
two. The question is fundamental for the evaluation of Vespucci's 
work, and has given rise to fierce controversy which had not ended 
by the late 19 ~ O S ,  and attempts to reconcile the two series of docu- 
ments cannot generally be considered to be successful. 

The voyage completed by Vespucci between May 1499 and June 
1500 as navigator of an expedition of four ships sent from Spain 
under the command of Alonso de Ojeda is certainly authentic. 
(This is the second expedition of the traditional series.) Since 
Vespucci took part as navigator. he certainly cannot have been 
inexperienced; but it does not seem possible to accept as having 
really taken place in this area a previous voyage (1497-98), be- 
lieved to have been made around the Gulf of Mexico and the 
Atlantic coasts from Florida to Chesapeake bay. 

In  the voyage of 1499-1 joo, Vespucci would seem to have left 
Ojeda after reaching the coast of what is now Guiana. Turning 
south, he is believed to have discovered the mouth of the Amazon 
and to have gone as far as the Cape of La Consolaci6n or S5o 
Agostinho (about 6" lat. S.). On the way back he reached Trini- 
dad, sighted the mouth of the Orinoco and then made for Haiti. 
Vespucci thought he had sailed along the coasts of the extreme 
easterly peninsula of Asia, where Ptolemy believed the market of 
Kattigara to be; so he looked for the tip of this peninsula call- 
ing it Cape Kattigara. He supposed that the ships, once past this 
point, emerged into the seas of southern Asia. As soon as he was 
back in Spain he equipped a fresh expedition with the aim of reach- 
ing the Indian ocean, the Gulf of the Ganges and the island of 
Taprobane (Ceylon). But the Spanish government did not wel- 
come his proposals, and at  the end of I 500 Vespucci went into the 
service of Portugal. Under Portuguese auspices he completed a 
second expedition which set off from Lisbon on May 13, 1501. 
After a halt a t  the Cape Verde Islands the expedition traveled 
southwestward. reached the coast of Brazil toward Cape Siio 
Agostinho, discovered (Jan. 1502) Rio de Janeiro bay and cer- 
tainly sailed as far as the Plate river, which Vespucci was the first 
to discover. I n  all probability the ships took a quick run still 
farther south, along the coast of Patagonia to the Gulf of San 
Julian or beyond. The return route is unknown. The  ships an- 
chored at  Lisbon on July 2 2 ,  I 502. 

This voyage is of fundamental importance in the history of geo- 
graphical discovery in that Vespucci, himself, and scholars as well, 
became convinced that the newly discovered lands were not part 
of Asia, but a "n'e~i World." In  1jo7 a humanist, M. Waldsee- 
muller, reprinted at  St. Die in Lorraine the Quatztor Alnerici 
Vespz~tii Navigationes preceded by a pamphlet of his own entitled 
Cosmographiae Introdzictzo, and he suggested that the newly dis- 
covered world be named "ab Americo Inventore . . . Amerigen 
quasi Americi terram sive Americam " The proposal is per- 
petuated in a large planisphere of TValdseemiiller's, in which the 
name America appears for the first time, although applied only 
to South America. The suggestion caught on;  the extension of 
the name to n'orth America, however, came later. On the upper 
part of the map. with the hemisphere comprising the old world, 
appears the picture of Ptolemy; with the new world hemisphere 
is the picture of Vespucci. 

I t  is uncertain whether Vespucci took part in yet another ex- 
pedition ( I  jo3-04) for the Portuguese government (it is said that 
he may have been with one under G. Coelho). In  any case this 
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expedition contributed no fresh knowledge. Subsequently Ves- 
pucci returned to the service of Spain and certainly, in the capacity 
of piloto mayor, helped to prepare other expeditions, but never 
again joined one in person. Some scholars have held Vespucci to 
be an ignorant usurper of the merits of others. The fact that Spain 
entrusted him, a foreigner, with the office of chief navigator is 
sufficient to dispose of these accusations. The Spaniards saw that 
he possessed an outstanding knowledge of the theory and practice 
of nautical science and that he was an upright and scrupulous per- 
son to whom confidential matters could be entrusted. As a seaman 
and navigator he may be said to stand comparison with Columbus, 
though the latter became the more famous. 

BIBLIOGRAPHY.-V~S~UC~~ charted the coast line he had discovered and 
mapped it, but his map is lost, as also are his logbooks. A few maps, 
however, survive (apart from Waldseemiiller's already mentioned) 
which originate directly or indirectly from Vespucci, but see Amerigo 
Vespucci y el iVuevo Mundo:  Cartas relativas a sz~s viajes y desczdbri- 
mentos (1951). See also: Alexander von Humboldt, Examen critique 
d I'histoire de le ge'ographie dzd nozrzieaz~ confinelzt, vol. iv (1837) ; F. A. 
de Varnhagen, Amerigo Vespucci, son caract8re, ses e'crits . . . sa vie . . . 
(1865) ; Clements R. Markham (trans.), The  Letters o f  A. Vespucci, 
Hakluyt Society (1894) ; H. Harrisse, A. Vespuccius (1895) ; J .  Fischer 
and F. R. von Weiser, The  Oldest M a p  W i t h  the Name America . . . 
(1903) ; H. Vignaud, A .  Vespucci (1917) ; A. Magnaghi, A .  Vespucci 
(1926); F .  J .  Pohl, Anzerigo Vespucci, Pilot Major (1944) ; T .  0. 
Marcondes de Souza, Amerigo Vespucci e suas viagens (1949) ; R. 
Levillier, America la bien llamada, 2 vol. (1949) ; "Amerigo Yespucci 
nel V centenario della nascita," numero speciale della Rivista Geografica 
Italiana (1954). Articles by various scholars have appeared in Revista 
de Historia (1954 et seq.) (R. .4ii.) 

VESTA, the Roman goddess of the hearth. The name prob- 
ably is etymologically identical with the Greek Hestia (q.v.), and 
the two deities are of similar cult. Vesta's worship, if not primi- 
tive, is very ancient. The lack of an easy source of fire in the 
early community placed a special premium on the ever-burning 
hearth fire, both publicly and privately maintained, and thus from 
the earliest times Vesta is assured a prominent place in both family 
and state worship. The private worship of Vesta, as deity of the 
family hearth, was observed in every household along with that 
of the Penates and the Lares, and her image is sometimes encoun- 
tered in the household shrine (lararium). A wreath was placed on 
the family hearth by the chief female slave (vilica) on the Kalends, 
Nones and Ides of each month (Cato, De agricultura, 143, 2 ) .  

The state worship was much more elaborate. The sanctuary of 
Vesta was traditionally a circular building, in imitation of the 
early Italian round hut. Symbolic of the public hearth, it was 
not strictly speaking a temple, although popularly called such. 
The shrine of Vesta in the Roman forum xvas of great antiquity, 
traditionally going back to Romulus or Numa, although it  should 
be remembered that the forum area was not a part of the earliest 
Rome. The structure underwent many restorations and rebuild- 
i n g ~  in both republican and imperial times. There burned the per- 
petual fire of the public hearth attended by the vestal virgins and 
renewed innually on March 1 (the Roman new year). The inner- 
most sanctuary (penus; cf. PENATES) was not open to the public, 
and only the vestals might enter it. Once a year, however, on the 
occasion of the Vestalia (June 7-15), it was opened to matrons who 
visited it barefooted. The days of the festival were unlucky. On 
the final day occurred the ceremonial sweeping out of the building, 
and the period of ill omen did not end until the sweepings were 
officially disposed of by placing them in a particular spot along 
the Clivus Capitolinus or by throwing them into the Tiber. 

The public worship of Vesta was in the care of the vestal vir- 
gins. If the state cult is merely the extension of the worship in 
the king's household (a questioned viewpoint), these priestesses 
originally were the king's daughters who, ceremonially at  least, 
attended the hearth. They were two or four in number at first, 
entering service when they were from six to ten years old and con- 
tinuing as vestals for five years; i.e., until they were old enough 
for marriage or a t  least betrothal. In  historical times they were 
six in number, chosen by the pontifex maximus (who assumes the 
religious functions of the king), and they served for 30 years 
under a vow of chastity. There was nothing that forbade marriage 
after that, but by custom and superstition they rarely married. 
Those chosen had to be of the required age, freeborn of freeborn 

and respectable parents (although later daughters of freedmen 
were eligible), having both parents alive (patrimae et nzatrimae) 
and free from physical and mental defects. The pontifex took the 
candidate by the hand, pronouncing the formula of admission, te, 
Amata, capio. Her hair was cut and the cuttings hung on a certain 
tree and she was dressed in an ancient costume identical with that 
of a bride (not that the maiden became the bride of some deity, 
as many suppose; rather both the bride and the vestal wore gar- 
ments symbolic of virginity). The vestals enjoyed many honours 
and privileges not accorded other Roman women. They were, for 
example, free from the tutelage (manus) of either a father or a 
husband, although they were in the charge of the pontifex maxi- 
mus, who could punish them if they were remiss in their duties. 

Their obligations involved keeping the sacred fire (the punish- 
ment for letting it go out \\,as a beating) and maintaining their 
vow of chastity (breaking this was a capital offense, punishable 
with burial alive). Other duties included fetching water from a 
sacred spring (Vesta would have no water from the city system) ; 
the preparation of sacred foodstuffs (mz~ries or brine, and mola 
salsa, coarse meal mixed with salt) for ritual purposes; and cus- 
tody of the sacred objects of the penus. These last were a secret, 
but there was much conjecture as to what the penus contained; 
e.g., the sacred objects brought by Aeneas, the Palladium ( q  71.). 

In  addition to the shrine itself and between it and the Velia 
stood the magnificent Atrium Vestae, a name which originally re- 
lated to the whole sacred area comprising the shrine, a sacred 
grove, the Regia (headquarters of the pontifex maxi?nus) and the 
house of the vestals, but ordinarily designates the home or palace 
of the vestals. This was an elaborate structure of two or three 
stories built around an open peristyle lined with statues of former 
vestals. The extensive remains, excavated in modern times, date 
for the most part from the empire, and the fragments of the nu- 
merous statues of the vestals belong largely to the 3rd century A.D. 
When Augustus became pontifex f?zaximzls he transferred his head- 
quarters to his own home on the Palatine, turning over the Regia 
to the vestals. He also constructed a second shrine of Vesta 
either within or close to his palace. 

As the shrine of Vesta contained no cult statue, it is perhaps 
not surprising that images of Vesta are rare. When she appears, 
however, she is a fully draped woman, sometimes accompanied by 
her favourite animal, an ass. As goddess of the hearth fire, Vesta 
was the patron deity of bakers. hence her connection with the ass, 
usually used for turning the millstone, and her association with 
Fornax, spirit of the baker's oven. She is found also allied with 
the primitive fire deities Cacus and Caca, whose worship goes back 
to the time of the Palatine settlement. 

BIBLIOGRAPHY.-G Wissowa, Religion und Kultus der Romer, 2nd 
ed, pp. 156 ff .  (1912) ; W. H. Roscher's Lexikon, s v. (1884-1937) ; 
H. J.  Rose, Mnemosyne, liv, pp. 440 f f .  (1926) ; Platner-Ashby, Topo-  
graphical Dictionary, s.v and "Atrium Vestae"; T C. Worsfold, The  
History of the Vestal Virgins o f  Rome,  rev. ed. (1934) ; C. Kock in 
Pauly-Wissowa, Real-Encyclopadie der Classischen Altertun: Swisselz- 
schajt, s v. (1958). (R. B. LD.) 

VESTINI, an ancient Sabine tribe which occupied the east- 
ern and northern bank of the Aternus in central Italy. I t  entered 
into the Roman alliance, retaining its own independence, in 304 
B.C. A northerly section around Amiternum near the passes into 
Sabine country probably received the Caerite franchise soon after. 
The local dialect, which belongs to the north Oscan group, sur- 
vived certainly to the middle of the 2nd century B.C. (see LATIN 

LANGUAGE). The Latin first spoken by the Vestini was not that 
of Rome but that of their neighbours the RiIarsi and Aequi (q9.v . ) .  
See also PAELIGNI; SABINI. 

VESTMENTS, ECCLESIASTICAL, are ceremonial gar- 
ments worn by bishops, priests, deacons, ministers and others in 
performing the offices of religion, as distinct from clerical cloth- 
ing worn in everyday life. This article, dealing with Christian and 
Jewish liturgical dress, is organized as follows: 

I. Evolution of Christian Ecclesiastical Vestments 
1. Greco-Roman Origins 
2 .  Development of Ecclesiastical Vesture: 6th to 13th 

Centuries 
3. Final Determination of Ecclesiastical Usage: 13th to 16th 

Centuries 
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11. Vestments in the West 

A. Four Major Vestments 
1. Alb 
2. Dalmatic 
3.  Chasuble 
4. Cope 

B. Secondary, Derivative and Symbolic Vestments 
1. Amice 
2. Pallium 
3.  Stole 
4. Maniple 
5. Humeral Veil 
6. Derivatives of the Cope 
7. White Choir Vestments 
8. Head Coverings 

111. Usage in the Christian Churches 
A. Roman Catholic Church 

1. Eucharistic Vestments 
2. Others 
3.  Colour 

B. Eastern Orthodox Church 
1. Episcopal Yestments 
2 .  Priests' and Deacons' Vestments 

C. Protestant Churches 
D. Anglican Church 

IV. Jewish Vestments 
1. Old Testament Priests 
2. Second Commonwealth 
3.  Roman Period 
4. Nonpriestly Vestments 

I. EVOLUTION O F  CHRISTIAN ECCLESIASTICAL 
VESTMENTS 

The liturgical vestments of the Christian Church, as modern ar- 
chaeological research has shown, are not derived from the sacer- 
dotal ornaments of the Jewish ritual, as was once thought; rather, 
they developed from articles of dress ~trorn in the Roman empire, 
the basic forms being inspired by classical Greek attire. Christian 
archaeology indicates conclusively that ecclesiastical apparel from 
the 1st century onward consistently follows the Greco-Roman pat- 
tern and manner of wearing the tunic and the mantle. 

1. Greco-Roman Origins.--Since ecclesiastical attire is based 
ultimately on clothing forms developed in classical Greece. under- 
standing of the Greek attitude toward clothing is basic to a study 
of vestments. This closely resembled their attitude toward and un- 
derstanding of architecture. Solid forms are produced either about 
a point or about a line. I n  architecture a building may either cen- 
tre about a single pivotal point, such as a dome, or may be de- 
veloped from two points that are tied together by a beam. I n  
clothing, the body may be encircled horizontally with the head as 
pivotal point, or it may be draped vertically from the shoulders. 
The Greeks perceived that the tunic, like all form-fitting types 
of clothing that drape from the shoulders, was essentially expres- 
sive of the body and its movements; while the enveloping cloak, 
draped around the body with the head as centre, expressed spiritual 
and intellectual perfection. I n  the Greco-Roman world of the 1st 
century A.D., then, there were two fundamental types of clothing: 
(1) the tunic (Greek chiton; Latin tunica), adapted to the body 
by clasps at  the shoulders and held at  the waist by a cord or 
belt; and (2) the mantle or cloak (Greek chlavzys or hinzation; 
Latin palla or pallium), a rectangular piece of cloth of varying 
length and width, wrapped around the body. The tunic was es- 
sentially an undergarment, the mantle an outer garment. (For 
descriptions, see DRESS : Mediterranean World.) Some customs 
connected with the wearing of these that particularly affected ec- 
clesiastical vesture are discussed below. 

A man a t  work wore only a tunic, but no Roman of any stand- 
ing appeared in public without a toga, the more elaborate Roman 
form of the pallium or mantle. Even when the tunic was hidden 
by the toga, ho

w

ever, good form required it to be belted. The 
tunic of the ordinary citizen was made of plain white wool. On 
the tunics of knights and senators stripes of garnet colour (per- 
haps woven into the material) descended, one from each shoulder, 
to the bottom of the tunic, both front and back. The mantle of 
the poorer classes, the byrrhus, was gradually supplanted by the 
paenula, or casula ("little house"), a semicircular piece of cloth 
whose ends were brought together and sewn partially up the front, 
allowing enough room for the passage of the head, forming a 

conical or bell-shaped garment. Originally worn only by slaves, 
soldiers and others of low station, it  was adopted during the 3rd 
century by persons of fashion as a convenient riding or traveling 
cloak, and finally. by a sumptuary law of the emperor Theodosius 
in 382. it was prescribed as the proper everyday mantle of senators, 
the toga being reserved for state occasions. 

Another garment that was to affect ecclesiastical usage came 
into fashion in the Roman world during the 2nd century. This was 
the dalmatic, a loose, unbelted tunic. with very wide sleeves, worn 
as an outer garment over the long qhste tunic (tzmica alba) now 
worn by the better class of citizens. The bands or stripes that 
were found on the tunics of knights and senators were trans- 
ferred to the dalmatic, frequently being given greater importance 
on the latter. 

The iacerna, introduced into the Roman army by Lucullus as 
an article of luxury worn only by the higher officers, was another 
mantle. fastened in front by a fibz~la ("pin" or "brooch"). I t  was 
often described by the generic name anzictus, "wrapped around," 
but is distinct from and not to be confused with the neckcloth also 
called arnictus, which has survived as the amice. The lacerne was 
used by early Christian artists, aptly enough, in depicting Mel- 
chizedek and the Jewish high priests (as in the apsidal mosaics 
of SS. Cosmas and Damian in Rome and of San Vitale in Ra-  
venna), and according to the Vulgate (Ecclus. 1, 12) the high 
priest Simon, son of Onias, wore the arnictus. Jewish priests of 
the New Testament were also depicted as wearing i t ,  as is the 
high priest a t  the judgment of Christ before Pilate in the nave 
mosaic of San Apollinare Nuovo in Ravenna. As a military cos- 
tume the lacerna is worn by the emperor and his attendants in the 
superb offertory mosaic at San Vitale in Ravenna. 

2. Development  of Ecclesiastical Vesture:  6 t h  t o  1 3 t h  
Centuries.-As late as the 6th century the under tunic (linea), 
the upper tunic (tunica dalmatica) and the chasuble (paenula, 
casula) were common to both clergy and laity. and were used both 
in the liturgy and in everyday life. By the 4th century, however, 
the garments worn at  liturgical functions had been separated from 
those in ordinary use, though they were still identical in form. 
The major development of specifically ecclesiastical vestments 
took place between the 6th and 9th centuries. Secular fashions 
altered with changes of taste and because of the barbarian in- 
vasions; the church retained the dress of the Roman empire of 
the 4th century, which still conserved the modified classicism of 
a vertically draping undergarment (indutus) in the tunic, and an 
enveloping outer garment (amictus) in the chasuble. 

One of the most important questions concerning ecclesiastical 
vestments is why the church chose to retain these modsfied forms 
rather than the more perfect garments of classical Greek times. 
The early Christian writers approached the subject of clothing 
by referring to the book of Ecclesiasticus, which, speaking of the 
creation of man, declares that God clothed him with divine power 
(Ecclus. xvii, 2).  Understanding this literally, they considered 
the attributes of the state of innocence to be the "clothing" of 
the first parents. Since they consistently tried to clarify the 
Old Testament by comparison with the New, they related these 
words of the Ecclesiast with those of St. Matthew, which refer 
to the vestments of Jesus as becoming white as snow on &/It Tabor 
(Matt.  xvii. 2), or with those of St. Luke, which describe the 
angels of the resurrection clothed "in dazzling apparel" (Luke 
xxiv. 4).  I n  this dazzling apparel was seen a repllca. so to speak, 
of the garment of glory with which Adam was clothed a t  creation. 
St. Basil approached the problem from a more positive point of 
view by noting that man should receive more fitting gifts than 
natural clothing because of the love he bears to God. Thus Jesus 
recalled the life of Paradise when he said, "Do not be anxious 
about your life, what you shall eat or what you shall drink, nor 
about your body what you shall put on" (Matt .  vi. 25). Man 
should not have possessed clothing, either natural or fabricated. 
Should he give proof of his virtue, another clothing mas reserved 
for him. the splendour of the gift of God, the robe of light similar 
to that of the angels. 

For this reason, perhaps, the early church chose to temper the 
intellectual perfectionism of Greek classicism in clothing, leaving 



VESTMENTS 
room for  the eternal "robe of glory," and chose the chasuble of 
the peasant instead of the toga or pallizrm of the free Roman 
citizen. That this was done intentionally, not as a result of' 
mere historical accident, is indicated by the fact that in all 
iconography, from the early Christian centuries till modern 
times, Jesus himself is invariably clothed in tunic and toga or 
pallizlm, never in a chasuble. Very often the saints in early 
frescoes and mosaics, as  well as in medieval manuscripts, are also 
so portrayed. On the other hand, living churchmen of priestly 
rank are invariably clothed in tunic and chasuble. The church 
chose to  accept the inspiration of classical Greece without being 
bound by its proud rigour or intellectual formalism The tunic 
or alb continued to express the bodily nature of man, and the 
enveloping, circular chasuble continued to express the fallen spirit 
of man healed by redemption but not yet in possession of the robe 
of glory. I n  this respect it is interesting to note that in the full lit- 
urgy of the Western rites only the celebrant is perfectly clothed, up 
to and including the encircling chasuble: he is the complete man. 

During the 4th and 5th centuries the first distinctive vestments, 
the sacred pallium and stole, made their appearance as ensigns 
of office or dignity. I t  was the period between the 9th and 13th 
centuries, however, that marked the final development of eucha- 
ristic vestments in the West. Since by this time the clothing worn 
in the liturgy was almost completely distinguished from secular 
dress, vestments came to symbolize a special dignity. I n  the sec- 
ond quarter of the 9th century bishops, when fully vested wore a 
canzisia or shirt, girdled; a neck cloth or amice (analolaium); an 
alb (linea), girdled; a tunicle (dakzatica minor); a dalmatic 
(dalmatzca nzajor) ; stole (orarizim) ; chasuble (planeta or casnla) ; 
and the sacred pallium. This is especially observable on the ivory 
covers of a 9th-century missal, preserved at  Frankfurt am Main. 

I n  an age when costume was becoming a symbol of the status 
of the wearer, it was natural that in the church official vestments 
should undergo a similar process. Canonical legislation began to 
prescribe as a rule many actions that had previously been hallowed 
by custom and religious association, and also put a check upon 
the discretion or caprice of individuals. Until this time, the an- 
cient garments had no significance beyond the meaning that had 
been attributed to them from the time of classical Greece and the 
early Christian writers; by the 11th century, symbolic meanings 
and prayers were attached to all major garments used in the liturgy. 

I n  the 9th century appeared the pontifical gloves; in the loth, 
the mitre; in the 11 th, the use of liturgical shoes and stockings was 
reserved to cardinals and bishops. By the 12th century, mitre and 
gloves were worn by all bishops. Until the 9th century vestments 
had been very plain; what splendour they had was the result of 
material and colour and the ample folds of their drapery. But 
from this time onward they tended to become more and more 
elaborately decorated. 

3. F i n a l  D e t e r m i n a t i o n  of Ecclesiastical Usage: 13th t o  
16th Centuries.-The only significant development of the late 
middle ages and the Renaissance was the extension of various forms 
of choir habit. The eucharistic vestments became more ornate 
and colourful, with the addition of apparels and brocades; they 
also deteriorated in form. The black choir cape or cope developed 
into various types of cloaks, ornamental copes, gowns and hoods; 
the white rochet and surplice came to the fore in noneucharistic 
usage. These developments are treated in detail below. 

11. VESTMENTS IN  THE WEST 

Four types of vestments, three of which are eucharistic (alb, 
dalmatic and chasuble) and one noneucharistic (cope), constitute 
the basic forms of Christian ecclesiastical vesture. These vest- 
ments are treated here as structural or architectural, as distin- 
guished from derivative forms and secondary and symbolic items 
of apparel. The dalmatic, however, proper to deacons in Western 
rites, must be designated as a major Christian vestment because 
of its usage rather than its structure; in form it is similar to the 
alb, in usage it  is employed as an outer robe rather than an under- 
vestment. 
1. A1b.-The alb derived from the white linen tunic 

alba), especially those forms that were sewn up the sides and 
provided with sleeves. I n  its modern form it is a sacklike, full- 
length, white, usually linen garment with long, narrow sleeves, 
secured at the waist by a cincture (cingzllum) or girdle of white 
linen. silk or cotton cord. Albs were originally plain. but about 
the 10th century the custom arose of ornamenting the hem and 
cuffs with embroidery, and this became common in the 12th cen- 
tury. Such ornamentation at  first encircled the whole hem and 
cuff, but soon it became customary to substitute rectangular 
patches of embroidery or fabric. These "parures," "apparels" or 
"orphreys" were usually four in number, one being sewn on the 
back and another on the front just above the hem, and one on 
each cuff. A fifth was occasionally added just below the neck 
opening. Apparels fell into disuse during the 16th century, al- 
though they are retained in the Roman Catholic Church in certain 
localities and according to wish, and they are favoured by many 
Anglican authors. The use of lace, prevalent since the 16th cen- 
tury. denoted a marked decadence, a t  times virtually destroying 
the character of the alb. The vestment symbolizes purity. 

2. Da1matic.-This is a more elaborate tunic (colour and fabric 
the same as those of the vestments of the officiating priest) whose 
form has remained almost identical to the original, with open sides, 
wide sleeves with bands about the cuffs, and clavi or coloured 
bands descending from the shoulders. As in early Christian times, 
it is worn without cincture or girdle. The dalmatic became the 
distinctive garment of the deacons of the city of Rome during the 
5th century, and it has been retained as the diaconal vestment 
in the Roman Catholic and Anglican churches. By extension, a 
shorter dalmatic with narrower sleeves, called the tunic, or tunicle, 
has become the characteristic vestment of the subdeacon. Dal- 
matic and tunicle are never worn by priests, except when officiating 
as deacons (e.g., as deacon and subdeacon assisting at  Mass). but 
both are worn, under the name of tunicles, by bishops under the 
chasuble (never under the cope) on certain occasions. A silk 
dalmatic forms one of the English coronation robes. 

3. Chasuble.-The chasuble, the outermost eucharistic vest- 
ment, is the distinctive priestly garment and the Mass vestment 
par excellence. I t  retained for hundreds of years in both East (as 
the phelonion) and 15'est the classical form of its ancestor, the 
Roman paenula. But in modern times no vestment is so difficult 
to recognize as descending from the earlier Christian centuries. 

The early chasuble was worn in three ways: (1) The right side 
was elevated over the shoulder in order to free the right arm, as 
in classical Roman times and as shown in the great majority of 
mosaics and frescoes of the 5th to 9th centuries 1 2 )  Both sides 
were elevated equally, leaving the forearms moderately free; this 
style was exceptional a t  the beginning, but became common during 
the 9th century and throughout the middle ages. (3) The front 
of the chasuble was gradually elevated over the forearms and chest, 
a usage which became typical of the Byzantine and Russian 
churches after the 14th century. These various ways of draping 
the chasuble did not greatly affect its structure until motives of 
convenience began to affect usage from the 15th to the 19th cen- 
turies, during which period the vestment underwent drastic struc- 
tural violations. 

Ornamentation was the first element that began to alter the ap- 
pearance of the chasuble. In  order to strengthen the single front 
seam, it was covered by a band, as seen in the 13th-century 
sculptures at  Chartres; the neck opening was also strengthened, 
and a transverse band became common. This "T" form led to 
the placing of crosses on the chasuble. The medieval custom was 
to add oblique side bands to the central column, forming a "Y" or 
fork; this is typical of chasubles froin the 13th to the 16th cen- 
turies. As the sides of the chasuble came to be cut down in later 
centuries, the fork was correspondingly squared off to form the 
Latin cross, which for the sake of symbolism was transferred to 
the back of the vestment. Even today, however, there is no re- 
quirement for the placing of a cross or any other decoration on 
the chasuble. 

The conical form of the chasuble does not permit lateral diminu- 
tion over the arms beyond the 90" angle without destroying its 
essential structure. Beyond this point the front and back become 
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panels draping from the shoulders in the manner of the alb or by Pope Clement VII I  directs that presbyters who assist the . 
tunic, rather than retaining the architectural quality of an en- bishop at  solemn vespers wear the chasuble; and even today the 
"eloping garment centring about the head and drawn around the priests who assist the bishop of the Roman rite on Maundy 
body. This development occurred at  the'end of the medieval Thursday, when the oils for the anointing of the sick and other 
period and during the Renaissance, when the use of brocades and sacramental uses are blessed, are vested in chasubles. The chasuble 
other heavy, stiff materials caused symbolizes Christ's love. 
the vestment to hang badly I n  the Eastern churches the equivalent of the chasuble is the 
and led to the gradual reduction phelonion, or phenolion, reserved exclusively to priests; the sakkos 
of the material that extended is substituted by the higher clergy (see below, Eastern Orthodox 
over the arms; eventually front 
and back became panel surfa 4. Cope.-The cope (Med. Lat. cappa) is a mantle reaching 
for weighty baroque decorati the heels and worn when the chasuble is not used. The word was 
This occurred little by little, wi in its origin identical with cape; the garment was a hooded out- 
out the support of any text and door cloak worn by both men and women. Pluviale ("rain cape"), 
tolerance of the authorities. the Latin name for the cope in the Roman Catholic Church, is 
Charles Borromeo did his be parallel in meaning. When spread out the cope forms a semicircle. 
stem the tide during the Along the straight edge there is usually a broad band or orphrey, 
Renaissance, but in spite of his and at  the neck is attached the hood or cowl. The usage of an 
efforts the original structure of actual hood attachment is being restored; in the past four centuries 
the chasuble disintegrated beyond it was replaced by a shield-shaped piece of material (clypeus) 
recognition until by the end of the that was sewn onto the back or attached as an appendage. often 
18th century there existed so- rounded or fringed. The cope is secured in front by a broad tab  
called national models-the o one side and fastened to the other with hooks, or by  
French or Gallican, Spanish 'and a brooch (morse, or fibula). 
Italian chasubles. he use of the cope as a liturgical vestment can be traced to 

The 19th-century renewal of end of the 8th century. Before this time the so-called cappa 
interest in the medieval period, ralis ("choir mantle"), a black, hooded vestment with no spe- 
which was felt in both the Roman liturgical significance, had been worn by  the secular and 
Catholic and Anglican churches, gious clergy at  choir services and processions. I n  the Anglican 
led to efforts to restore the chasu- urch it is still worn as the "cloth cope" or cappa nigra ("black 
ble to its traditional form. Work- cope") for funerals in bad weather, when taking communion t o  
ing on the French side of the Alps, the sick and sometimes for general use. I n  reality, the choir 
the neo-Gothic reformers adopted mantle is identical with the cowl, such as was prescribed by St. 
as their fundamental model the Benedict (c. 530) for his monks. In  the 10th century, partly 
style that may be called Gallican under the influence of the community of Cluny, the use of a n  
or French (though the same type ,,,,,,,,,,, ,, ,,, ,,A,,,,, 

ornamental choir mantle or cope became widespread, and by the 

was used in Germany" and 'On- ( A )  Ancient model, a semicircle sewn 
11th century it was universally worn. By the 13th century the 

tented themselves with loosening in the form of a cone and modified a t  cope, as an ornamental, coloured garment of finer material, had 
and this style in the the collar and base; ( 8 )  Eastern-rite supplanted the chasuble in all noneucharistic functions. I t  came 
hope of recovering the frOnta' after to be used for choral and processional services not only by bishops 

t u r y ;  (C, le f t )  I ta l ian model after the 
or "Gothic" model. They neg- 1 6 t h  century; (c, r ight )   aster^-rite and priests but also by cantors and others. 
lected the form known as the model freauently used in recent cen- In  form the original chasuble and cope have remained iden- 

turies; (D, left) French Or  Gallican tical, with the major exception that the cope is open at  the front Italian model, and, unfortunately, model, (D, r ight )  Spanish model; .(E) 
the Gallican chasuble was not a N ~ O - ~ o t h i c  model, a false amplification and the chasuble is sewn; this front seam, of course, produces a n  
diminution of the medieval ,-has- pf French or Gallican model, resuitin0 entirely different appearance (see fig. [A]). 

I n  two amplified panels rather than a 
uble but rather a deformation of cone; (F)  amplification of I ta l ian B. SECONDARY, DERIVATIVE AND SYMBOLIC VESTMENTS 
the Italian; the latter is truly a model ( C ,  l e f t ) ,  or Eastern r i te  frontal 

reduction of the traditional ,-has- modification (B,  le f t )  resulting i n  a 1. Amice.-The amice (amictus, "wrapped around") may have 
vestment similar t o  the ancient 

uble and has retained its funda- chasuble originated in a scarf wrapped around the neck and shoulders to  
mental structure. This error of protect the outer garments from soil. I t  was not strictly a part 
the Gothic revivalists has produced indescribable confusion and of ancient Roman dress, and like the loincloth (which served a 
has delayed the restoration of the true chasuble even in the 20th similar purpose) was scarcely considered a real garment. The  
century. medieval amice, similar to the cowl, was simply a hood to cover 

In  the matter of usage, the chasuble was originally worn by all the head and ears when the church was cold, and this hood form 
ranks of clergy, The first Roman ordo (an 8th-century document became the basis for the amice's development as a distinctly ec- 
which describes the liturgy of 6th-century Rome) notes that the clesiastical vestment in the West. The hood form is retained by  
clergy wore the chasuble over their other garments as they en- monks of various religious communities (e.g., the Benedictine), 
tered the stational church. Only the pontiff, however, retained his but among the secular clergy, more in accord with ancient usage, 
chasuble throughout the whole rite of which he was celebrant. the amice is a rectangular piece of linen cloth, about 24 by 36 in., 
On the occasion of his visit to Rome in 831, Amalarius of &letz secured about the neck and shoulders by two long narrow bands. 
notes that the deacon who read the Gospel retained his chasuble In  correlation with the apparels used upon albs, the upper border 
until the Alleltcia verse just before his reading. At that moment he of the amice was often appareled during the late middle ages, 
removed his chasuble, rolled it on his left shoulder, passed its and the practice continues in many instances. The amice sym- 
two ends. together with the stole, across and under his right arm bolizes the helnlet of salvation. 
and fastened them there. This was done to free the arms. The 2. Pallium.-The pallium (or pall), which symbolizes the 
custom of the deacon wearing a folded chasuble in this fashion dur- fullness of the pontifical power, belongs to the pope but is con- 
ing Lent and Advent continued until the usage became obsolete by ferred by him on archbishops (and occasionally other bishops) to  
a new code of rubrics promulgated on July 26. 1960, although in indicate their participation in this authority. Since the 9th cen- 
most instances the so-called "broad stole" was unfortunately sub- tury no archbishop may exercise his metropolitan jurisdiction 
stituted for the folded chasuble. The clergy are also shown jj7ear- until he has received the pallium. He must apply for it. personally 
ing the chasuble on the covers of the 9th-century Frankfurt missal. or by deputy, within three months after his consecration. and it is 
As late as the 17th century the Ceremonial of Bishops published buried with him a t  his death. Though the pallium is thus a vest- 
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ment distinctive of bishops having metropolitan jurisdiction, it 
may be worn by them only within their jurisdiction, on certain 
solemn occasions The pope alone has the right to wear it  every- 
where and at  all times. 

Early Christian ar t ,  follon.ing an invariable convention, clothed 
Jesus and the apostles in a pallium. and this tradition prevailed 
even when the pallium in its original form of a long, rectangular 
cloth. wrapped around the body as a mantle. had ceased to he a 
cominon article of dress. I n  ancient times, the pallium was often 
folded up and thrown over the shoulder when not needed for 
warmth. By this process (contabulatio, "folding") the sacred 
pallium was also folded into a band, which finally appeared only 
as an ornamental scarf of white wool, morn on the shoulders over 
the chasuble; in this form it is seen in mosaics of the 6th to 12th 
centuries. Later it gained its present form of a yoke. made of 
white lamb's wool, with ends hanging down before and behind. so 
that when seen from either front or back it resembles the letter 
"Y." I t  is decorated with six crosses, one on each pendant and 
four on the loop. 

The Eastern equivalent of the pallium is the bishop's omopho- 
rion. a long, mhite, embroidered scarf of silk or velvet, about ten 
inches nide, worn over the shoulders a t  celebration of the Holy 
Liturgy. 

3. Stole.-This ensign began to enter into liturgical usage as 
early as the 4th or 5th century. I ts  origin is obscure. The word 
stola did not appear until the Carolingian period, and until that 
time all Christian writers used the word orarzzm to designate this 
vestment, indicating that the stole was originally intended for 
wiplng the mouth (os, orzs). I t  was morn about the neck and is 
frequently seen on pagan monuments and in the catacombs. As a 
vestment, however, it may have originated from the consular toga 
(the only form that survived the 4th century), a sumptuous gar- 
ment so heavily embroidered in gold that it had to be folded in 
broad bands that showed only the ornament; after it  had been 
drawn around the body in the usual manner of the toga, it was 
passed around again with the decorative pattern fully displayed, 
the end resting on the left arm. This article survived in the 
Byzdntine court as an ensign of imperial dignity, but by that time 
it had becoine a mere scarf. 

I n  its present form it is a relatively narrow (two to four inches) 
band of silk, about eight feet in length, harmonizing in colour 
with the major vestments. I t  is the distinctive diaconal vestment 
but is also a regular vestment of the priest. The deacon wears 
it over the left shoulder with the ends joined under the right arm; 
the priest wears it around the neck, the ends crossed (if worn 
over the alb) or hanging down I t  symbolizes immortality. 

The counterparts of the stole in the Orthodox Church are the 
epitrachelion (peritrachelion) of the priests and the orarion of the 
deacons. 

4. Maniple.-This ensign (Lat. nzanipzslus, "handful"), which 
assumed its present general form and purely ceremonial character 
about the 11th century, is a narrow (about two to four inches) strip 
of sllk, three to five feet in length, worn over the left forearm 
with the ends hanging down on either side. I t  corresponds in 
colour with the major vestments and is ornamented with three 
crosses, one in the centre and one a t  each end, that in the centre 
being obligatory ; it is often elaborately embroidered. The maniple 
is the speclal ensign of the office of subdeacon (though proper to 
all orders above). I t  is worn only a t  Mass, by the celebrant and 
the ministers assisting. 

The maniple may have originated in a cloth in practical use as 
a napkin during the liturgy, or it may have been a diminutive 
stole proper to the subdeacon. The earliest extant specimen of 
the bandlike maniple is that found in the grave of St. Cuthbert 
(early 10th century). I t  was carried originally in the left hand or 
hung over the left arm near the wrist, and it is represented this 
way in the iconography of the 9th. 10th and 11th centuries. By 
the 12th century the rule according to which it is worn over the 
left arm had been universally accepted. The maniple symbolizes 
work and service. 

5. H u m e r a l  Veil.-The humeral veil is mentioned, under the 
name of ssndon, in the 8th-century Roman ordo, when it was 

worn by acolytes who had charge of the sacred vessels. I t  was 
used as a shoulder (hz~f~zerus) support to lighten the burden of 
the heavy chalices. The humeral veil did not make its appearance 
in the Rituale Romanum until the latter part of the middle ages, 
when it was used principally by the subdeacon a t  high Mass; 
general adoption for other uses came in the 19th century. I t  has 
become a silk scarf, eight to nine feet in length by two to three feet 
in width, worn by the priest a t  benediction and processions and 
by the subdeacon a t  high Mass. I ts  normal colour is white, but a t  
Mass it matches the other vestments. The ends (usually fringed) 
are used to hold the monstrance or paten; thus the veil still retains 
its function of a shoulder support. 

The vimpa, another form of veil, ordinarily white in colour, is 
worn by clerks of the mitre and crosier a t  pontifical ceremonies. 
I t  is believed that the extremities of the surplice were formerly 
used to hold the crosier and mitre, and that the vimpa came into 
existence only when the surplice was reduced in size (see Cotta, 
below). 

Latin rite bishops also wear a form of apron or veil, called 
the gremial (from gremium, "lap"), which is placed over the 
knees while sitting at  pontifical Pvlass or when anointing. The 
gremial is of the same colour as the vestments and ornamented 
with gold or silver fringe. 

6 .  Derivat ives of t h e  Cope.-With the Reformation, theo- 
logical developments brought about a reaction against the wearing 
of the vestments used at  Mass, such as the alb and chasuble. Con- 
temporary excess in ornamentation also led to a reaction in favour 
of simplification. The cope, as the original black choir vest- 
ment, thus came to serve as the principal noneucharistic model for 
ecclesiastical apparel of late medieval, Renaissance and Reforma- 
tion times. As modifications of the choir mantle, the black gown 
and the white choir surplice became major religious garments in 
modern times. especially in the Protestant and Anglican churches. 
Historically and structurally. however, all of these must be con- 
sidered as derivatives of the cope and of choir costume used in the 
middle ages. 

Chinzere, Mantelletta and Mantellone.-The chimere, worn as 
part of the ceremonial dress of Anglican bishops, has as its coun- 
terpart in the Roman Catholic Church the mantelletta ("little 
mantle"), worn by cardinals, bishops, abbots and other prelates of 
rank. Both vestments are long. sleeveless mantles of silk or satin, 
open at the front but fastened at  the neck, worn over the rochet 
(see below) as a cape. The chimere was more immediately de- 
rived from the medieval tabard, an upper garment worn in civil 
life by all classes of people, including the clergy. In  the Anglican 
form for the consecration of bishops the newly consecrated 
prelate, hitherto vested in rochet, is directed to put on "the rest 
of the episcopal habit"; i.e., the chimere. The robe has thus be- 
come in the Church of England symbolic of the episcopal office 
and is in effect a liturgical vestment. The mantellone (of purple 
silk or wool). worn by lesser prelates at  the papal court. and the 
academic robe of the master's degree closely resemble the chimere, 
except that the streamers pendant from the shoulders of these 
garments indicate vestigial remnants of former sleeves. 

Cappa Magnu.-At what date the choir mantle developed into 
the cappa magna, a nonliturgical garment of state peculiar to the 
pope, cardinals, bishops and certain privileged prelates. is not 
known, but mention of it is found as early as the 15th century. 
This vestment is a loose mantle, with a large hood lined with fur 
in winter and silk in summer, and a long train. I t s  colour varies 
with the hierarchical rank of the wearer. 

Mozzetta -The name is derived from the Italian Tnozzare, "to 
cut off," which points to its being an abbreviated cappa I t  is a 
short cape of silk or wool with a miniature hood, fastened down 
the front with buttons. I t  is worn over the rochet by the pope 
(red), cardinals (red), bishops (purple) in then dioceses, abbots 
(colour according to habit) in their abbeys and certain privileged 
prelates. 

Black Gown -For the sake of convenience in freeing the fore- 
arms, the ancient black choir mantle \%as somewhat modified in the 
middle ages, but its basic copelike form was retained The first 
modification was the opening of slits a t  the sides for passage of 
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the arms, as seen in the chimere. A fundamental structural change, 
however, consisted in the addition of sleeves. long and either flow- 
ing or tucked in at  the wrists. I n  this manner, the original 
enveloping quality of the cope was altered into that of an open- 
fronted dalmatic or kimono, architecturally becoming an under- 
garment or tunic. The gown is worn by both civil and ecclesiastical 
magistrates: as academic apparel, as formal costume for judges 
and lawyers, as preaching gown for ministers and as costume for 
vergers and other functionaries. Coloured bands, similar to those 
on copes, sometimes enliven the otherwise sombre black gown, 
and at  court and academic functions coloured gowns may be 
worn (See also ROBES: Academical Dress.) 

A11nuce.-From the hood of the cappa was developed the 
almuce, a hooded cape of fur, or fur-lined, w o k  occasionally as a 
choir vestment, although almost superseded by the mozzetta. I n  
the late 13th century two types of almuce were distinguished. (1) 
a cap coming donn just over the ears; ( 2 )  a hoodlike cape falling 
over the back and shoulders, reserved to more important canons 
and worn over surplice or rochet in choir. The square cap and 
biretta. in common use by the 16th and 17th centuries, tended to 
replace the almuce as a head covering. Its hood then became 
smaller. and the cape was enlarged and the fur lining introduced. 
In  England the almuce was known as "gray amice" (from the 
colour of the fur ;  the word amice, or amess, in this connection is 
derived independently from the eucharistic vestment called amice). 
By the 16th century the almuce had become definitely established 
as the distinctive choir vestment of canons; but it had ceased to 
have any practical use, and was only carried over the left arm as a 
symbol of office. A form of almuce survives among the canons of 
some churches in Rome and elsemhere. 

Acade~nic Hood and Black Tippet.-The choir habit peculiar to  
the Anglican Church consists of a long surplice (see below), the 
academic hood (according to the wearer's degree) and the black 
scarf or tippet. The short cape v i th  hood. structurally identical 
with the full cape or rain cape. was worn by all classes during 
the middle ages and developed into various styles, among them 
the academic hood. Until the 17th century this was a real hood 
attached to a shoulder cape, but the fashion for large wigs made 
it necessary to enlarge the neck opening. so that. by the reign 
of George 111, the hood became a rather shapeless garment, hang- 
ing domn very far a t  the back and almost completely cut away 
in front and over the shoulders. Use of the original type of aca- 
demic hood \\ith cape is encouraged in modern times. 

The black scarf or tippet developed out of the liripipe, a piece 
of fabric attached to the point of the hood. The liripipe gradually 
gren- longer until it could be wrapped around the throat. Even- 
tually it mas separated from the hood and worn by itself around 
the shoulders, becoming a scarf. 

Hood and tippet are worn over the surplice for matins and 
evensong and other nonsacramental services, and the tippet is 
also worn with cassock and gown as the formal dress of the 
Anglican clergy. The tippet is a wide piece of black cloth (silk 
for doctors and masters. stuff for others), gathered together about 
the neck and worn in the manner of a priest's stole. 

7. W h i t e  Choir  Vestments.-Szlrplice.-The most commonly 
used choir vestment in the Roman Catholic Church (in which it  is 
proper to all clerics) is the surplice (Lat,  superpellicium, "over the 
fur coat"); in the Anglican Church it is the normal eucharistic 
vestment in parish churches, and it is worn by the ministers of 
some Lutheran and Free churches. But the surplice does not pos- 
sess an ancient and venerable tradition. Until as late as the middle 
of the 13th ccntury the alb was not only the undervestment of 
the priest a t  the altar but also the proper choir attire of all clerics. 
The first use of the surplice seems to have occurred in England 
or France about the 11th century, and it is mentioned in an 
ordinance of King Edward the Confessor; its adoption in Rome 
was delayed until the 13th century. Its Latin name derives from 
its use over fur-lined tunics during the cold winter months in 
order to give the choirs a more uniform appearance. and this like- 
wise accounts for the ampleness and the full sleeves of this gar- 
ment Such an outer garment should traditionally be an envelop- 
ing one, like the chasuble or cope. Though the surplice, in white 

linen, is used in place of the alb in choir and at other functions, 
its classical structure is indeed almost identical with that of the 
chasuble, with the major exception that it  is provided with sleeves, 
which alters the draping and destroys the effect of the encircling 
folds. The surplice reached the apex of its development during 
the 14th and 15th centuries, when it is depicted by the artists of 
the Florentine and Sienese schools. I t  has no counterpart in the 
Eastern churches. 

Cotta -The mistaken notion that the surplice was derived from 
the alb led to the introduction of a diminutive, jacketlike garment 
named the cotta, which even today is used and named indis- 
criminately as a surplice. The cotta is a square-necked chemise, 
often pleated about the shoulders and descending to the waist or a 
little lower; its shoulder draping places it beyond all question in 
the category of the tunic. This article of clothing is a most un- 
happy development, since it  partakes of the qualities of neither 
the alb nor the surplice. 

Roc1zet.-This garment is in reality a substitute for the alb or 
surplice; in form it is more closely related to the alb. The alb re- 
quires the use of an amice and cincture, and thus involves some 
care in vesting; the rochet, which may be sleeveless or tight- 
sleeved, can be put on and carried about easily. I t  is usually made 
of linen and falls to within a foot to six inches of the ground. The  
rochet, with wide lawn sleeves, is worn under the chimere by  
Anglican bishops; in the Roman Catholic Church it is worn under 
the mozzetta by bishops, abbots and occasionally other dignitaries. 

8. Head  Coverings.-The most important liturgical head 
covering is the bishop's headdress, the mitre. which, in its cus- 
tomary form, is a sort of folding cap consisting of two halves, 
which. when not worn, lie flat upon each other, and. when worn, 
rise in front and in back into pointed arches. (See MITRE.) 

The square cap which is used in various forms in many of the 
Christian churches was originally the medieval "barret cap." 
ii7hen the word biretzrnz was first used in the 13th century. it meant 
little more than the pileum (pileolus) or skullcap, used as a pro- 
tection against the cold and by clerics to cover the tonsure. By the 
16th century it had developed through various forms and mas the 
common headgear of all people of substance. The academic cap 
is a direct descendant of its form as a "square cap" (see RQBES: 
Acade71zical Dress). One of the most attractive forms is found 
during the reign of Edward VI, depicted in the famous portrait of 
Archbishop Thoinas Cranmer in the National Portrait gallery, 
London. This is one of the forms preferred by the Anglican 
clergy. The pileum, later designated by the diminutive form 
pileolus, became a round skullcap of silk, lined with red leather. 
called the zucchetto, worn by bishops under biretta or mitre. By a 
brief of June 17, 1868, Pope Pius IX granted to all patriarchs. 
archbishops and bishops the privilege of wearing this skullcap a t  
home. in church and even when celebrating BIass, except from the 
Sanctzrs until after communion. The biretta, whose form is pe- 
culiar to the Roman Catholic Church. was devised in the 17th 
century, and its liturgical usage, strictly post-Reformation. is 
quite limited (see BIRETTA). From the point of view of both 
history and appearance, the episcopal usage of both pileum and 
biretta a t  the same time is anomalous. 

111. USAGE I N  THE CHRISTIAN CHURCHES 
A. ROMAN CATHOLIC CHURCH 

Ecclesiastical vestments may be divided into two categories. 
liturgical and nonliturgical. Liturgical vestments are again dlvided 
into three classes: (1) those worn at  the celebration of Mass; 
( 2 )  those never worn at  Mass, but worn at  other liturgical func- 
tions; (3) those used at  both Nonliturgical vestments are those 
(e.g., cappa magna, rochet) that have no sacred character but have 
come into use from motives of convenience or as ensigns of dignity 
and are worn a t  secular as well as ecclesiastical functions 

1. Eucharis t ic  Vestments.-As the sacrifice of the Mass is the 
central mystery of the Catholic faith, the vestments worn by the 
priest when celebrating Mass are the most important. The cas- 
sock. which must a h a y s  be worn under the vestments, is not it- 
self a liturgical garment (see CASSOCK). Over this the priest, 
robing for Mass, puts on, in order, the amice, alb, cincture,maniple, 
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stole and chasuble. Deacons wear amice. alb, cincture, maniple, 
stole and dalmatic; subdeacons wear amice, alb, cincture, maniple 
and tunicle. The vestment proper to the minor orders, formerly 
the alb with amice and cincture, is now the surplice. The pon- 
tificating bishop, as belonging to the order of the fullness of the 
priesthood, wears the same vestments as the priest. with the addi- 
tion of the pectoral cross, pontifical gloves and ring, liturgical 
sandals and stockings, tunicles which replace and symbolize the 
dalmatic and tunicle and which are worn over the stole and under 
the chasuble, and the mitre. Archbishops. on solemn occasions, 
wear the pallium over the chasuble. Bishops also carry a pastoral 
staff as a symbol of their office as shepherd (see CROSIER). Finally, 
the pope, when celebrating Mass, wears the same vestments as 
an ordinary bishop, with the exception of the fanon or orale, a 
specially designed and ornamented cloak which, put on after the 
alb and then placed over his head, is allowed to fall over the 
chasuble like a cape, and the subcinctorizim, an ornament that 
is the Western version of the epigonation (see below, Eastern 
Outlzodox Church). The liturgical headdress of the pope is the 
mitre, not the tiara. which is the symbol of his supreme office and 
jurisdiction (see TIARA). 

2. Others.-Of the liturgical vestments not immediately or ex- 
clusively associated with the sacrifice of the Mass, the most con- 
spicuous are the cope and the surplice. I n  addition to the strictly 
liturgical vestments there are also numerous articles of costume 
worn a t  choir services, in processions or on ceremonial occasions 
in everyday life, which have no sacral character; such are the 
almuce, the cappa magna, the mozzetta, the mantelletta, the man- 
tellone, the rochet and the pileum or small skullcap, worn under 
mitre and tiara. 

3. C010ur.-The custom of marking the seasons of the ecclesi- 
astical pear and the more important feasts by the colour of the 
vestments dates approximately from the 12th century. Certain 
rules, already established by Pope Innocent 111 (c. 1200), are still 
in effect. Late medieval and Renaissance paintings and tapestries 
show that a wide profusion of colours was used in the liturgy, 
so much so that a need for simplifi~ation and systematization of 
some sort became apparent. 

In  modern times five liturgical colours are used in the Roman 
rite, together with two alternate colours. (1) White is used at  
Christmas. Epiphany, Easter, most of the feasts of Christ and the 
Blessed Virgin, and at  other feasts and name days of virgins and 
confessors. (2) Red is used for Pentecost, or Whitsuntide, feasts 
of martyrs and on certain other occasions. (3) Green is used for 
ordinary Sundays from Epiphany to Septuagesin~a, and after Pen- 
tecost. (4)  Violet is the distinctive colour of Advent and Lent; a 
violet stole is also worn by the priest in the administration of the 
sacraments of penance and extreme unction or anointing. (5 )  
Black is used a t  &lasses for the dead and for funeral ceremonies 
of adults. as well as on Good Friday. (6) On two Sundays of the 
year-Gaudete. the third Sunday in Advent, and Laetare, the 
fourth Sunday in Lent-rose-coloured vestments may be substi- 
tuted for violet. ( 7 )  Gold is tolerated as a substitute, particularly 
in churches which are unable to afford complete urardrobes, for 
white, red and green. I n  Spanish countries blue or azure is used 
for certain feasts of the Virgin Mary. 

The vestments of the great historical churches of the East are 
derived from the same Greco-Roman originals as those of the 
West. Between the patriarch Germanus of Constantinople in the 
8th century and Simeon, archbishop of Thessalonica in the 15th 
century, there is scarcely any essential distinction between Eastern 
and R'estern liturgical clothing. All colours may be used, the dif- 
ferentiation lying only in the fact that dark colours characterize 
the penitential seasons! light colours the festive seasons. Black is 
used in many churches a t  Masses for the dead and on Good 
Friday, but this has been borrowed from the Latin Church through 
Poland. A tendency toward the use of heavy ornamentation has 
prevailed during the past few centuries. 

The phelonion (phenolion), or chasuble. the outermost and chief 
vestment of the priest, suffered the most serious alteration of all 

the vestments after the 16th century. The entire front of the 
cone-shaped garment was cut out in the form of an ellipse, so that 
the phelonion as it is used in certain rites now resembles a cappa 
and no longer encircles the body with horizontal folds. A reaction 
to this alteration has occurred: however, and a return is being 
made to the encircling form. The phelonion is not so specifically 
a eucharistic vestment as the chasuble is in the West, but is worn 
at solemn functions other than the Liturgy-e.g., a t  marriages 
and processions. 

The sakkos, a short, tight-fitting tunic with half-sleeves, similar 
in form to the dalmatic, was adopted by Greek metropolitans in 
1433 and by all Russian bishops from the time of Peter the Great. 
I t  is widely believed that this was the tunic of the Byzantine em- 
perors, who conceded its use first to the patriarchs, then to bishops 
whom they wished to honour in a special manner. I t  may, how- 
ever, be a vestige of the deacon's dalmatic, over which the bishop 
assumed the phelonion; and it may have been influenced by the 
sleeveless tunic (nzc'il) of the Jewish high priest. The wearing 
of the sakkos (which substitutes for the phelonion) is unfortunate, 
since it is not an enveloping outer vestment and the ancient clas- 
sical relationship of under and outer garments is lost. 

The amice, maniple and cope are not employed in the Eastern 
churches. 

1. Episcopal Vestments.-An Orthodox bishop, vested for the 
Holy Liturgy, wears over his cassock: (1) the sticharion; ( 2 )  the 
epitrachelion (peritrachelion), or stole; (3) the zone, which fas- 
tens the sticharion about the waist as the cincture fastens the alb; 
(4) epimanikia or liturgical cuffs, which fasten the sticharion at  
the wrists (originally, perhaps, like the maniple, a napkin worn 
on the arm) ; (5) the epigonation, a lozenge-shaped piece of stiff 
material about 12 by 10 in. and embroidered, hanging a t  the right 
side from the zone or shoulders, to the level of the knee; (6) the 
sakkos; and ( 7 )  the omophorion, or pallium. 

In  addition to these, the bishop wears one or two enkolpia, im- 
ages of Christ or of the Virgin, suspended from the neck; a pec- 
toral cross; and carries the bakteria (dikankion) or crosier, which 
ends in two serpents facing one another, symbolizing prudence in 
guiding the flock. (Archimandrites and higumens having actual 
jurisdiction in a monastery are also entitled to use a crosier, of 
which the upper endings are not turned upward-as is the case 
with bishops' crosiers-but downu,ard.) For blessings he holds 
the dikerotrikera, a double candelabrum, one of two branches 
(dikerion) representing the two natures in Christ, the other of 
three branches (trikerion) representing the three Persons of the 
Trinity. The mitra, or mitre, is believed to be a copy of the im- 
perial crown of the Byzantine emperors, with a cross on top and 
adorned with various religious emblems, though it may owe some 
derivation to the Jewish mitre. (See MITRE.) In  Russia archi- 
mandrites and higumens by right and certain secular clerics by 
special favour wear a mitre. 

Two other garments are worn before formal vesting for the Holy 
Liturgy: (1) the epikalymmauchion (or epanokalymmauchon), 
a black veil of monastic origin worn over the kamelavkion, or ordi- 
nary round black headdress of the priest or monk; and ( 2 )  the 
mandyas, also of monastic origin and assumed at  the threshold of 
the church, is likewise worn on less solemn occasions. The man- 
dyas is a long, full cloak, blue or purple in colour and open down 
the front, its edges caught together under the chin and at  the bot- 
tom by hooks or small bells. At these points the cloak is adorned 
with squares of some richly embroidered material, called pomata 
("beverages"), from which issue red and white stripes, called 
potamoi ("rivers"). The pomata typify the Old and the Xew Tes- 
taments, the sources whence the bishop should draw the doctrine 
he pours out upon his flock. Neither of these is a distinctive epis- 
copal garment-bishops wear the epikalymmauchion because they 
are monks, and the mandyas is also worn by archimandrites and 
higumens, though without the potamoi. 

2. Priests' and Deacons' Vestments.-The vestments of the 
priest are the sticharion, epitrachelion, zone, epimanikia and 
phelonion. He wears all of these only a t  the celebration of the 
Eucharist and on other very solemn occasions. '4 dignitary in 
priests' orders is distinguished by wearing the epigonation; and in 
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Russia the use of the mitra was formerly sometimes conceded to 
distinguished priests by the tsar. 

The deacon wears the sticharion without zone, the epimanikia 
and the orarion (deacon's stole, counterpart of the priest's epitra- 
chelion) hanging over his left shoulder. The deacon's epimanikia 
cover the sleeves of the cassock rather than the sticharion, which 
in tlie case of the deacon does not reach the wrists. Acolytes wear 
a shorter sticharion and a tunicle. The phelonion has only in mod- 
ern times come to be reserved exclusively to priests. I t  is still 
conferred on deacons and lectors at  their ordination, but once the 
ordination ceremony is over, the lower orders may not wear this 
vestment. During the 10th century it  was worn by cantors at Hagia 
Sophia, and even in the late middle ages was worn by deacons. 

I n  the Protestant churches custom in regard to vestments differs 
widely. corresponding to a similar divergence in tradition and 
teaching. At the Reformation two tendencies became apparent. 
Luther and his followers regarded vestments among the adiaphora 
-matters of indifference, that might be either retained or abol- 
ished-and in the churches that afterward came to be known as 
Lutheran many of the traditional vestments were retained. Calvin, 
on the other hand, laid stress on the principle of the utmost sim- 
plicity in public worship. At Geneva the traditional vestments 
were absolutely abolished, and the Genevan model was followed 
by the Calvinistic or Reformed churches throughout Europe. 

In  modern times the Lutheran churches of Denmark and Scandi- 
navia retain the use of alb and chasuble in the celebration of the 
Eucharist (stole, amice, cincture and maniple were not used after 
the Reformation), and bishops retain the cope and mitre. The 
surplice is not used, the ministers conducting the ordinary services 
and preaching in a black gown, of the 16th-century type, with 
white bands or ruff. 

In  the United States, Lutheran pastors are under no obligation 
in the matter of vestments. The custom of wearing a plain black 
gown is gradually diminishing in favour of cassock, surplice and 
stole. This tendency, however, is disapproved by many leading 
American Lutheran scholars for Holy Communion, matins, vespers, 
"preaching services," processions and noneucharistic devotions, al- 
though the stole may properly be worn by ordained clergymen in 
the administration of baptism, matrimony, orders and penance. 
Ofiicial pronouncements of other Lutheran bodies in this country not- 
withstanding, the present widespread vogue among us of surplice plus 
stole . . . is an ill-considered importation into the Lutheran Church 
of an Anglican compromise that even Anglican liturgiologists disap- 
prove and that is without real warrant in historic Lutheran prac- 
tice . . . The next step for a Lutheran parish beyond the simple white 
vestment is not surplice and stole, but the combination of surplice (or 
sleeveless rochet) and chasuble . . . The acquisition of a chasuble as 
the next step after the surplice thus has a number of advantages. It  
is simple and convenient. It adds the specifically Eucharistic vestment, 
the chasuble, to the general service vestment, the alb (.4. C. Piepkorn. 
"What About Vestments for Pastors?", in Concordia Theo2ogical 
Monthly ,  vol. xxx, no. 8, pp. 587-588, 591; .4ug. 1959). 
The fullest Lutheran usage would include eucharistic vestments 
for Holy Comn~union, cope for processions and solemn offices, sur- 
plice and stole for noneucharistic services and surplice for choir 
offices. There is also no reason why dalmatics and tunicles should 
not be revived; they were in actual use in the church of the Augs- 
burg Confession at  least until the end of the 18th century. 

The Evangelical Church in Germany has, in general, discarded 
the old vestments. In  isolated instances the surplice is still worn, 
but pastors now wear a barret cap, a black gown of the type worn 
by Luther himself, and white bands. Superintendents in Prussia 
wear the pectoral cross. 

I n  the Reformed churches the minister wears the black Geneva 
gown with bands. This use has been largely discontinued in the 
modern Free churches, but some of these have in comparatively 
recent times adopted the surplice, and in the Irvingite or Catholic 
i\postolic Church the traditional vestments have been revived. In  
the United States, a tendency toward changes in worship and 
liturgy frequently affects the wearing of vestments at  services. 
For instance, the Book of Worship (1948) of the Congregational 
Christian churches indicates that the vestments worn by the min- 

ister include a cassock, surplice and stole, which "is the sign of an 
ordained clergyman" and may be of various colours. (E. J. Su.) 

I n  the matter of vestments the Reformation in England passed 
through several stages. Under Henry 17111 no alterations were 
made. In  the first Prayer Book of Edward \'I (1549) the priest a t  
Holy Communion is directed to wear "a white alb plain with a 
vestment or cope," while the assisting priests or deacons are to  
wear "albs with tunicles." I n  the medieval period the word vest- 
ment was generally used as a collective noun to cover what is now 
called "a set of vestments." Elsewhere there are directions for the 
wearing of surplice and hood a t  choir services in cathedrals and 
collegiate churches, and bishops are directed to wear, besides a 
rochet, a surplice or alb and a cope or vestment, with a pastoral 
staff. 

The intention of the framers of this book, among whom was 
Bishop Nicholas Ridley, was to substitute the Holy Communion for 
the Mass as a sacrifice as this had been understood in the middle 
ages. I t  was soon found. however, that the conservative clergy 
took advantage of the retention of so much of the old liturgy to 
celebrate it as "a verie niasse." To guard against this the second 
Prayer Book of Edward VI (1552), in addition to changing the 
phraseology and order of the prayers, prescribed as the sole vest- 
ment of the minister the surplice, which had previously been as- 
sociated with the daily prayer offices and sacramental administra- 
tion but which was free of association with the sacrifice of the 
hfass. They did this against the Puritan wish to reject all ecclesi- 
astical vestments and to wear lay dress, generally in some aca- 
demic form, to conduct all services of the church. The Prayer 
Book of 1552 was of course suppressed during the reign of Queen 
Mary, but in 1559, after the accession of Elizabeth I, parliament 
once more adopted it ,  and passed the Act of Uniformity, which 
made its use obligatory on all. 

I n  the Prayer Book ordered by the Act of Uniformity of 1559, 
no explicit directions were given as to the vestments to be worn, 
but the act ended with a section directing that the ornaments of 
the church and its ministers were to be "retained and had in use" 
as they were "by authority of Parliament in the second year of 
the reign of King Edward VI." An act of parliament is dated from 
the day it is introduced, not the day it is passed. Although the 
Prayer Book of 1549 was not issued until the third year of the 
king's reign. the act imposing it would be referred to as of the 
second year. Lawyers would naturally read that the Act of Uni- 
formity imposed the "ornaments" ordered by that book, in which 
a t  least the most conspicuous of the Mass vestments had been re- 
tained. Nothing is historically clearer, however, than the fact that 
these vestments were not retained long after 1559. The "Reforma- 
tion Settlement" of the 16th century attempted to settle on an 
ecclesiastical vesture acceptable to both traditionalists and to the 
Puritans. The difficulty seems to have been not to suppress the 
chasuble, which fell into almost complete disuse after 1559, but to 
save the surplice, which the more zealous Puritans looked on with 
scarcely less disfavour. More practical directions had been put 
out b$ the archbishop of Canterbury, Matthew Parker, in the In- 
terpretations of 1560 and the Advertisements of 1566. The latter 
required the clergy to wear "a four-cornered cap, a scholar's gown 
priestly and in the church a linen surplice." I t  was impractical to 
order the use of the chasuble as most of them had been destroyed 
and contention was too strong, but the cope was ordered as the 
normal eucharistic vestment for cathedrals and collegiate churches. 
I n  practice copes came to be used only on occasions of high cere- 
mony such as the coronation or funeral of the sovereign. The  
instructions of the Adaertise?~tents on clerical garments were in- 
corporated into the fully authorized Canons of 1604. Despite this, 
the Ornaments Rubric, with minor verbal changes, m-as repeated in 
the 1662 book. These formularies still govern the Church of Eng- 
land in the matter of vestments. The ordinary costume of the 
bishop consists of rochet, chimere and square cap, which formerly 
had been the "undress" uniform of the bishop mhen going about 
his business outside the church building. Great liberty with regard 
to the colour of vestments is also legitimate under the strictest 
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interpretation of the Ornaments Rubric. was inscribed. "like the engraving of a signet, 'Holy to the Lord.' 

With the revival in the 19th century of high sacramental doctrine And they tied to it a lace of blue. to fasten it on the turban above" 
and of belief in the sacrifice of the Mass, there was a natura1 tend- (Ex. xxxix, 30-31 ; cf. xxviii, 36-37). The headgear of the high 
ency to restore the usage of the vestments that symbolized these priest, or his mitre (nziznefet), was different in form from the cap 
doctrines (see ENGL.AND, CHURCH OF: 20th-Century History and (~lzigba'at) of the common priest, but no description is given in the 
Development: Anglo-Catlzolicism) . Opposition was aroused, and Pentateuch. 
the judicia1 committee of the privy council in two cases (1870 and On the Day of Atonement, the most solemn day in the Jewish 
1877) decided that the usage of the Advertisemeats overruled calendar, the high priest was dressed in pure white from heaci to 
what seemed to many the natura1 interpretation of the rubric. foot. These were the "holy vestments;" and before putting them 
This judgment did not a t  al1 settle the question. The "ritualistic" on he had to bathe in water. The ritual bath was repeated when, 
clergy refused to obey it on the ground that it was not delivered after his dismissal of the goat (the scapegoat) ~vhich was sent 
by a spiritual court, and after 1877 usage became varied even ac- away int0 the wilderness to Azazel, he laid the vestments aside. 
cording to parishes. A subcommittee of five bishops was finally After the subsequent sacrifices of the day, the high priest resumed 
appointed to investigate the matter, and their report-"0n the his sacerdotal vestments (Lev. xvi). 
Ornaments of the Church and Its MinistersH-was presented in Levites.-The Levites, who performed various services and were 
1908. This document concluded that under the Ornaments Rubric the hymn singers of the Temple, were also dressed in distinctive 
the vestments prescribed in the first Prayer Book of Edward V1 robes ( I  Chron. xv, 27; I1 Chron. v ,  12). Flavius Josephus, the 
are permitted, if not enjoined. Jewish historian of the 1st century A.D., relutes that the Levites, 

Parliament, by the Enabling act of 1919 (officially Church of who during the time of the Second Commonwealth were degraded 
England Assembly [Powers] act),  gave the Church of England by the priests to the position of lower servants (c. 200 B.C.): per- 
powers of self-governinent; nleasures passed by the convocations suaded King Herod Agrippa 11 in A.D. 63 to convene the supreme 
and the newly established church assembly were subject only to the religious council, the Sanhedrin, and to seek from it permission 
veto of parliament. Early in 1927 an alternative Prayer Book, for the Levites to wear linen garinents; the permission was granted 
drawn up by a committee of bishops and intended, among other (Antiq2~ities xx: 9. 6).  
things, to regularize practices of doubtful legality under the old 2. Second Commonwealth.- In the literature of the time of 
book, was adopted by both convocations and by the church assem- the Second Commonwealth the vestments of the high priest are de- 
bly; but it was rejected by the house of cominons later that year. scribed by some authors with great pride isee Ecclus. [Sirach] 

The rubrics contained in the new Prayer Book directed that xlv, 6-24; 1,,11; Letter of Aristeas, 96-99), The Hellenistic Je~vish 
the minister a t  Holy Cornmunion is to wear either a surplice with philosopher Philo of Alexandria (Vita ililusis ii; 109-135; De 
stole or scarf, or "an alb plain with a vestment [i.e., chasuble] specialibus legibus i ,  82-97) interpreted the vestments symboli- 
or cope." The former directive is follo~ved among strong cally. as representing the world and its parts: the robe is an image 
Evangelicals in England and in Canada; the latter is freely of the air, the ephod a symbol of heaven, the stones at  the breast 
interpreted to permit the entire gamut of eucharistic vestments signify the zodiac cycle, and co on. Josephus (Ar~tiquities iii, 
in the liturgy. (W. A. P.;  B. G. F. M.) 179-187; TIze Jewish Il'ar v ,  231-237) gives a similar though 

IV. JEWISH VESTMENTS 
independent allegorical interpretation of the vestments : The high 
priest's tunic signifies the earth. being of linen; its blue represents 

1. Old  Tes tament  Priests.-According to the Pentateuch God the arch of heaven, its pomegranates the lightning, the sound of 
commanded Moses to prepare special garments for Aaron and his its bells the thunder. His upper garments, too, denote universa1 
sons to be worn by them during their services in the Tabernacle. nature, the breastpiece being set in the midst of the garments 
One set of vestments was prescribed for the common priests and after the manner of the earth. Sun and moon are indicated by 
two sets for the high priest. These were considered obligatory for the two sardonyxes with which the high priest's robe is pinned. 
the priests of al1 future generations (cf. Mishnah Yoma 7 ,  j). The talmudic scholars emphasized the power of the priestly gar- 

Com?non Priests.-The vestments of the common priests con- ments to procure forgiveness of sins. 
sisted of four pieces: coat, girdle, cap and breeches. The coat and 3. Roman Period.-In the Roman period of Jewish history, the 
cap were made of fine linen, the breeches of fine twined linen and vestments of the high priest, as symbols of political power. became 
the girdle of fine twined linen and of blue: purple and scarlet stuff, involved in the struggle between Jewish and Roman authorities. 
embroidered with needlework (Ex. xxviii, 40, 42; xxxix, 27-29). During A.D. 6-36 the vestments were held al1 year in custody of 

High Priest.-The vestments of the high priest consisted of eight the Roman authorities and were given out to the high priest only 
pieces. I n  addition to the four pieces of the common priest, the before a holiday, but in 36 the Roman legate Vitellius returned 
high priest had to wear during the services at  the Tabernacle: (1) them to the custody of the high priests. In A.D. 44 the procurator 
a coat called ephod (q.v.) ; (2) a breastpiece called hoshen or Fadus demanded that the vestments be placed under his control, 
hoshen ha-mishpat; (3) a me'il or robe of blue; and (4) a ziz or but the emperor Claudius decided against him and they remained 
diadem. in the custody of the high priests until the destruction of the 

The hoshen, in the form of a pouch, was adorned with precious Temple in A.D. 70. After this, anima1 sacrifices ceased, the high 
stones. I t  was "square and double, a span its length and a span priesthood was abolished and there were no more sacerdotal vest- 
its breadth." Four rows of stones were set in it : a row of sardius, ments in Judaism. 
topaz and carbuncle; a row of emerald, sapphire and diamond; a 4. Nonpriest ly  Vestmenb.-The synagogue (q.v.) antedates 
row of jacinth, agate and amethyst; and a row of beryl, onyx and the destruction of the Temple by many centuries, but the scholar, 
jasper. They were enclosed in settings of gold filigree. There were the predecessor of the rabbi, is not the historic heir of the priest 
12 stones "with their names according to the names of the sons of and his garments have not the holiness of the high priest's gar- 
Israel: they shall be like signets, each engraved with its name, for ments. The scholar in the house of learning or in the synagogue 
the twelve tribes" (Ex. xxviii, 16-21 ; xxxix, 8-14). The breast- wore the Same garments as other people. The only demand put on 
piece contained the divine oracle called Lrim and Thummim (q.v.). him was that his garments be clean and neat and that al1 his body 

The nze'il, woven al1 of blue, is described as follows: be covered by them; it was expected, however, that he would ob- 
The  opening of the robe in it was like the opening in a garment, with serve the commandment of the fringes, or tassels (zizit; Kum. xv, 

a binding around the opening, that  it might not be torn. On the 37-40). AI1 Jews, howe\.er, endeavoured to reserve a special suit 
skirts of the robe they made pornegranates of blue and purple and for use in the synagogue, particularly on the Sabbath and holidays. scarlet stuff and fine twined linen. They als0 made bells of pure 
!gold, and  put the bells between the pornegranates upon the skirts of In  CourSe of time. ho>~ever, a ciass of scholars develo~ed,  and 
the robe round about, between the pornegranates; a bel1 and a pome- the scholar and later the rabbi C O U ~ ~  be recognized by his outward 
granate, a hel1 and a pomegranate round about upon the skirts of the appearance. The Talmud already mentions "the overcoat of the 
robe for ministering (Ex. xxsix, 22- 26; c j .  xxviii, 31-35). scholar" (Baba Batra, 57b), and it prohibits a nonscholar from 

The ziz, or diadem of gold, worn hy the priest on his forehead, dressing in the manner of a scholar (ibid, 98aj. In  the middle 
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ages it became customary for a rabbi to wear black velvet or silk, 
even on weekdays. Rabbis were also exempted from the sumptu- 
ary laws in order to add to and strengthen their dignity. Some 
scholars with mystic inclinations preferred white for their gar- 
ments. because white symbolizes forgiveness of sins (cf .  Isaiah i. 
18: Eccles. ix, 8) .  As early as Josephus ( T h e  Jewish W a r  iii. 123) 
the Essenes made a point of always being dressed in white. and in 
the middle ages even nonscholars dressed in white on the high holi- 
days. A survival of the medieval mystical movements in Judaism, 
which penetrated deep into Jewish life and left an indelible im- 
print, is the k i t t e l  (called sargeness by German Jews), the white 
robe worn by many Jews on the high holidays, on Passover eve a t  
the Seder. and by ultra-Orthodox Jews at  the wedding ceremony. 

Mysticism became the dominant spiritual power in Judaism with 
the rise of Hasidism in the 18th century. The zaddik ("righteous 
one") in Hasidism was considered as the sacrificing priest; hence 
his garb had to be white, like the clothing of the high priest on the 
Day of Atonement. The conception of the zaddik as a surrogate 
for the high priest. rooted in the cabalistic literature of the middle 
ages could be traced to some statements in the Talmud The 
hasidic zaddikzvz dressed in white silk or velvet garments They 
also more a distinctive headgear, a round fur cap nith tails, called 
the s l ~ t r c t n ~ c l  (of Tatar origin). which became the characteristic 
part of hasidic attire in eastern Europe and was Tqorn not only 
by the zaddikivn but also by many of their adherents, especially 
on the Sabbath and holidays. 

In  the middle ages certain rabbis wore special kinds of overcoats, 
but alnays in the style of the country in which they lived. Gen- 
erally speaking in the early middle ages, as in ancient times, the 
Jens did not wear distinctive Jewish garments. The fact that 
the Christian church in the 13th century had to resort to special 
signs. as the yellow badge and the "Jew hat." imposed upon the 
Jevc s by the fourth Lateran council (12 15). prove that at that time 
there mas no distinctive Jewish dress. A study of Jewish garments 
mentioned in the Talmud sholr.s that all their names are of Greek 
or Latin origin. The tallit  (prayer shawl) worn by men in the syn- 
agogue during the morning service is not of sacred origin. I t  is 
an outgrowth from the desire to fulfil the commandment of the 
fringes To the same category belongs the arba k a n f o t ,  or small 
tallzt, worn by Orthodox Jews under the upper garment all day. 
Yot until later times did the tallzt come to be considered as a 
liturgical garment for the divine service. 

.4 part of Jewish religious attire in modern times is the yarfnulke 
or skullcap, which is worn by Orthodox and Conservative male 
Jews in the synagogue; Reform Jews. ho\i,ever. pray with un- 
covered heads. The yarmulke ,  like the shtreinzel, is of non-Jewish 
origin. 

The modern rabbi of all denominations in Judaism adapts his 
official attire to his environinent-in Protestant countries his vest- 
ments resemble those of the Protestant clergy, in Catholic coun- 
~ r i e s  those of the Catholic clergy. Even the most Orthodox rabbis 
in western Euiope and America, who at  the beginning of the 19th 
century opposed all innovations on principle. have yielded to the 
natural processes of acculturation and adopted the clerical gar- 
ments of the Christian clergy. The first Jew to officiate in Protes- 
tant clerical garb was Israel Jacobson at the dedication service of 
the temple in Seesen am Harz. Ger.. in 1810. Only the ultra- 
Orthodox rabbis and hasidic zadd ik im remain loyal to the rabbinic 
attire of the late middle ages. (J. M. RL.) 

B r ~ r ~ r o ~ ~ ~ ~ ~ ~ . - C h r i s t i a n  Vestnzents: Joseph Braun, Die lit~trgische 
Geztjandung inz Occident und Orient nach Cispruizg und Entwicklung, 
Verx~enduag und Symbolik (1907) ; L. Duchesne, Oriaines du culte 
chre'tie~z (1903) ; C .  Rohault de Fleury, La ~t lesse (1883-89) ; F. X. 
Kraus, Realencyklopiidie der christlichen Altertiivler (1882, 1886) ; 
Smith and Cheetham, Dictioizary of Christiar~ Antiquities (ed. 1893), 
and T h e  Catholic Encyclopedia (1907 et seq.) ; E. Roulin, Vestwents 
and Ve.vture (1931); Abbaye de Saint-.4ndrC, L'Artisan et les arts 
liturgiques, no. 4 (1918) (since 1958 inclusively this quarterly is en- 
titled Art d'Eglise), and its insert L'Ouvraiv liturgique, no. 5-32 (the 
insert L ' O ~ ~ v r o i r  litzlrgiqz6e is still published under the new title of the 
quarterly) ; P. Anson. "Sacred Vestments," Chzlrches, Thrir Plan and 
Fuinisizing, ch. 18 (1945) ; Litui-gical  art.^ Q t ~ a v t ~ v l y .  v01 X Y ~ V ,  no. 4 
(Xug. 1956); and vol. xxv, no. 3 (May 1957) ; C. E. Pocknee, Liturgi- 
cal Vesture (1960) ; Gregory Dix, T h e  Shape of the Litzdrg? (1943) ; 

Basil Minchin, Outward and Visible (1961) ; J. T. Micklethwaite, 
T h e  Ornan?ents of the Rubric (1897); W .  K .  Lowther Clarke (ed.), 
Liturgy and Worship,  pp. 851-855 (1932) ; F. Cabrol and I-I. Leclercq 
(eds.), Dictionizaire d'arche'ologie chre'tienne et de liturqie (1903 et 
seq . ) ;  Encyclopaidion Lexicon (1928-31); A. C. Piepkorn, T h e  Sur-  
vival o f  the Historic Vestnzents i n  the Lutheran Chuvch A f t e r  1555, 
2nd ed (1958). 

For the vestment question in the Anglican Church spe the report 
of the subcommittee of convocation on T h e  Ornailzrnts o f  the C h z t ~ c h  
and I t s  Ministers (1908) ; Hierurgia Anglicans, rev. ed. by \'ernon 
Staley (1902-03) ; J.  T. Tomlinson, T h e  Prayer Book ,  Articles and 
Hoinilies (1897) ; for pastoral usage, P. Dearmer, T h e  pars or^'^ Hand-  
book, 12th ed. (1932). 

For archaeological material see LIT. Lowrie, Art itz the Early Church 
(1947) ; G. Ernest Wright: Biblical Archaeology (19.57) ; L. H. Grollen- 
burg, Atlas of the Bible (1956). 

Jewish 17estments: Samuel Krauss, Tallrzudische Archuologie, vol. 1 
(1910). Leopold Loew, Gesamnzelte Schriften volt Leopold L o e w ,  
vol iv, Die Atlztstracht der Rabbiner, pp. 217-234 (1898) ; Israel 
Abrahams, Jewish Life i n  the Middle Ages, new ed. rev. by Cecil 
Roth (1932). 

VESTRIS, AUGUSTE (MARIE JEAN AUGUSTIX) (1  760- 
1842), French virtuoso dancer of unusual brilliance, was a star 
of the Paris OpCra from his debut in 1772 until his retirement in 
1816. Born in Paris on blarch 27, 1760. he was the son of Marie 
Allard and Gaetan Vestris i q . v . ) ,  and was sometimes called 
Vestr'Allard. Vestris, who inherited the vivacity of his ballerina 
mother and the technical aptitude of his father. was especially 
noted for his prodigious leaps. His greatest roles were in 
Te'le'maque and as Amour in Pierre Gardel's P s y c h k .  

His later years mere devoted to teaching, his pupils including 
Auguste Bournonville, Fanny Elssler ( 9 q . v . )  and his son Armand 
Vestris. In  1835 he reappeared for one performance. dancing a 
minuet with Marie Taglioni. He died in Paris on Dec. 5, 1542. 

(LN. ?\~IE.) 
VESTRIS, GAETAN (CAETANO) (1 729-1808), French 

dancer who was the finest male dancer of his time. was noted for 
his lightness. precision, strength and versatility, Born in Florence, 
Italy, April 18. 1729. he entered the Paris OpCra ballet school 
at the age of 19 and studied under Louis DuprC. H e  danced 
briefly in the ensemble. was appointed soloist in 1751 and for the 
next 30 years enjoyed a succession of triumphs in the ballets of 
Jean BarthClemy Lany, Pierre Gardel and Jean Georges Noverre. 
He died in Paris. Sept. 23. 1808. Enormously conceited. Vestris 
declared that the century had produced only three great men:  
Voltaire, Frederick the Great and himself. H e  was called. half 
ironically. "the god of the dance." ( I s .  ME.) 

VESTRIS, MADAME (LUCIA ELIZAEETIT MATHEWS. nCe 
BARTOLOZZI) (1 797-1856). English actress and opera singer. was 
born in London on Jan. 3. 1797, the daughter of Gaetano Stefano 
Bartolozzi and granddaughter of Francesco Bartolozzi. both en- 
gravers. I n  1813 she married Auguste iZrmand \"estris, who de- 
serted her four years later. Madame Vestris made her first 
appearance in Italian opera in the title role of Peter Winter's I1 
r a t t o  d i  Proserfiitza at the King's theatre in 1815. She had an im- 
mediate success in both London and Paris, where she played 
Camille to F. J.  Talma's Horace in Horace.  Her first hit in 
English was at  Drury Lane in James Cobb's Siege of Belgrade  
(1820). Because of her beautiful figure, she was a particular 
favourite in "breeches parts," like Cherubino in T h e  Marr iage  o f  
Figaro, and in Giovanni  in L o n d o n .  I n  1831 she became lessee of 
the Olympic theatre, and began the presentation of a series of 
burlesques and extravaganzas for which she rnade that house 
famous. She was the first to inaugurate tasteful and beautiful 
stage dCcor and to set a standard in stage costumes. She married 
Charles James Mathews (9 .21 . )  in 1838. accompanying him to the 
United States and aiding him in his subsequent managerial ven- 
tures. She died in London on Aue. 8. 18j6. 

u 

See C .  E Pearce, Madante Vertris and Her T imes  (1923). 
(W J hl.-P.) 

VESUVIANITE : see IDOCRASE. 
VESUVIUS, a volcano rising from the eastern margin of 

the Ray of Kaples in Italy about 7 m. E S E. of Napley T h e  
heicrllt of the mountain 1-zirie~ from time to time nithin limits 
of several hundred feet. but averages about 4.000 f t  above sea- 
level (in June 1900, 4.275 ft., but after the eruption of 1906 
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3.668 ft., 4,190 it .  in the 1950s). Vesuvius consists of two dis- 
tinct portions. On the northern side a lofty semicircular cliff, 
reaching a height of 3,858 it . ,  half encircles the present active 
cone, and descends in long slopes to the plains. This precipice, 
Monte Somma, forms the wall of a vastly greater prehistoric crater. 

At the beginning of the Christian era, and for many previous 
centuries, no eruption had been known. Strabo, however, detected 
the probable volcanic origin of the cone and drew attention to its 
fire-eaten rocks. The sides of the mountain were richly cultivated, 
as they are still, the vineyards being of extraordinary fertility. 
Pompeian wine jars are frequently marked with the name Vesu- 
v i n u m  (Z>~?ZZL~~). (The wine is now known as Lacrirna Clzristi.) 
On the barren summit lay a wide flat depression, walled by rugged 
rock festooned with wild vines. The present crater-wall of Monte 
Somma is doubtless a relic of that time. I t  was in this lofty 
rock-girt hollow that the gladiator Spartacus was besieged by the 
praetor Claudius Pulcher (73 B.c.) : he escaped by twisting ropes 
of vine branches and descend~ng through unguarded fissures in 
the crater-rim. A painting discovered when excavating in Pompeii 
in 1879 represents Vesuvius before the eruption (Not iz ie  degli 
scavi, 1880, pl. vii.). 

After centuries of quiescence the volcanic energy began again 
to manifest itself in a succession of earthquakes, which spread 
alarm through Campania. For some sixteen years after 63 these 
convulsions did much damage to the surrounding towns. On Xug. 
24, 79, the earthquakes, which had been growing more vlolent, 
culminated in a tremendous explosion of Vesuvius. A contempo- 
rary account of this event has been preserved in two letters of 
the younger Pliny (Epist. vi. 16, 20) to the historian Tacitus. 
H e  was staying at  hfisenum with his uncle, the elder Pliny, who 
was in command of the fleet. The latter set out on the afternoon 
of the 24th to attempt to rescue people at  Herculaneum, but came 
too late, and went to Stabiae, where he spent the night, and died 
the following morning, suffocated by the poisonous fumes. Three 
towns are known to have been destroyed-Herculaneum at the 
western base of the volcano, Pompeii on the south-east side, and 
Stabiae, which was situated farther south on the site of the mod- 
ern Castellamare. 

For nearly fifteen hundred years after the catastrophe of 79 
Vesuvius remained in a condition of less activity. Occasional 
eruptions are mentioned, in A.D. 202, 472, 512, 685, 993, 1036, 
1049, 1139. At length, after a series of earthquakes lasting for 
six months and gradually increasing in violence, the volcano burst 
into renewed paroxysmal activity on Dec. 16, 1631. So swiftly 
did destruction come upon them that 18,000 people are said to have 
lost their lives. 

Since this great convulsion, which emptied the crater, Vesuvius 
has never again relapsed into a condition of total quiescence. At 
intervals, varying from a few weeks or months to a few years, 
it has broken out into eruption, sometimes emitting only steam, 
dust and scoriae, but frequently also streams of lava. The years 
1766-67, 1779, 1794, 1822, 1872, 1906 and 1929 were marked by 
special activity. The extensive eruption of 1906 completely 
altered the cone, considerably reducing i k  height. 

The modern cone of the mountain has been built up by suc- 
cessive discharges of lava and fragmentary materials round a 
vent of eruption, which lies a little south of the centre of the 
prehistoric crater. The southern segment of the ancient cone has 
been almost concealed, but is still traceable among the younger 
accumulations. The numerous deep ravines which indented the 
sides of the prehistoric volcano have on the south side served as 
channels to guide the currents of lava from the younger cone. 
On one of the ridges between these radiating valleys an observa- 
tory for watching the progress of the volcano was established 
by the Neapolitan government (1844). Since 1880 a funicular rail- 
way has carried tourists alrnost to the crater's mouth. 

(A. GEI.; T. A.) 

V E T C H  (V ic ia ) ,  a genus of leguminous (pod-bearing) herbs 
widely distributed in temperate regions of North America and 
Eurasia. Of approximately 150 known species, a few are culti- 
vated as important food, fodder and cover crops and green manure. 
Like other legumes, they add nitrogen, by means of nitrogen-fixing 

bacteria, to the soil and thus are particularly valuable as a soil- 
enriching crop. The plants are from one to four feet high with 
trailing or climbing stems. compound leaves with several pairs 
of leaflets and magenta, bluish-white, white and yellow flo~vers 
borne singly, in clusters and in racemes. There are from two to 
ten smooth, usually varicoloured seeds in a pod. 

Species a n d  Distribution.-Most perennial vetches are wild. 
The wild annual form, sometimes regarded as a distinct form of 
Vicia angustifolia, is common in dry soils. Bitter vetch ( V .  er- 
vilia) and wood vetch (V. sylvatica) are indigenous British spe- 
cies. The name vetch is applied to plants of a few genera other 
than Vicia of the family Leguminosae, including kidney vetch 
(Anthyll is  vulneraria);  the yellow-blossomed horseshoe vetch 
(Hippocrepis) with its characteristically shaped curved pods; 
milk vetch (Astragalus) ; and crown vetch (Coronil la).  

Con~mon or spring vetch ( V .  sa t iva) .  a winter annual also known 
as tares, is native to Eurasia and natura!ized in North America, 
where it is cultivated in the northern and Pacific states of the 
U.S. and in southern Canada. Hairy or winter vetch (V.  villosa), 
also introduced from Eurasia, is grown in states along the south- 
eastern seaboard and the Gulf of Mexico. inland in Oklahoma, 
Arkansas, Missouri and Nebraska, and in Oregon and Washington. 
Common vetch, while widely used as a soil-improving crop, is 
grown in western Oregon and Washington for hay, silage, green 
feed, pasture and seed; hairy vetch is utilized mainly for seed 
and green manure. Other species grown to a limited extent are 
Hungarian vetch ( V .  pa?zrzonica) and purple vetch ( V .  atro- 
purpurea), in the Pacific coast states; monantha (V. wzonaittha)! 
in the Gulf states; and smooth vetch, a less downy variety of the 
hairy species, grown in both regions and gradually replacing the 
pubescent variety. Seeds of the hairy and smooth varieties often 
are mixed and sold as hairy vetch. Woollypod ( V .  dnsycarpa), , 
similar to smooth vetch, is of increasing importance in southern 
states, but seed supplies are limited. 

In Britain, spring varieties do best; they are cultivated for 
fodder, silage or seed, or plowed under as green manure. The pod 
of V. jabu, known as it'indsor, horse or broad bean, is the bean 
grown for human and animal consumption since early times; it re- 
'mains an important crop in Europe and southeast Asia. 

Cultivation.-Vetches are adaptable to a wide range of soil 
conditions but yield the greatest bulk of forage on fertile. heavy, 
well-drained soil. Barnyard or artificial manure should he supplied 
where the soil is in poor physical condition. Like other legumes, 
vetches require the presence of certain symbiotic bacteria for 
successful development; such bacteria must be introduced when 
planting the crop for the first time. 

By alternating winter and spring varieties of vetch with clover 
or grass, each crop of vetch can be utilized as cattle food when 
at  its peak. When used for forage the crop generally is cut in 
the flowering or early-seeding stage. For seed it generally is mowed 
and swathed when the majority of pods are mature, and threshed 
when dry. Shattering varieties should be cut earlier to reduce 
seed losses. Vetches may be cultivated with rye for early spring 
grazing; grown in association with oats, they form a useful mixture 
for hay, silage or green fodder. When winter vetch is required it  
is important to obtain seed from a crop sown in the autumn. 

When intended for seed production, vetches common!y are grown 
in association with companion crops that will reduce lodging. 
For silage, typical mixtures for ,  autumn sowing on light lands 
are two bushels of tares and one-half bushel of rye per acre; and 
on heavy lands, two bushels of tares, one-half bushel of beans and 
one-half bushel of winter oats. On rich lands lighter seedings 
of tares are required to avoid lodging, the difference being made 
up by increased quantities of beans and oats. Lighter seedings 
of tares are required in the U.S. than in Europe, especially when 
grown for hay or seed. Vetch seed in demand in the southern 
states, primarily for cover-crop and green-manure purposes, for- 
merly was imported from Europe. By the late ~ g s o s ,  however, 
the seed was supplied largely from states of the Pacific northwest 
and from Texas, Arkansas and Oklahoma. 

In Britain about. 60% of the crop is cut for green fodder or 
silage, about 25% harvested ripe for seed and about 15% cut for 



VETERANS ADMINISTRATION 
hay. The amount of hay and green fodder sold to horse and cow 
owners in towns is small. About 70% of the seed is used for re- 
seeding or for feeding of stock; the remainder is sold. usually for 
pigeon and poultry mixtures. 

See also BEAN; CATCH CROP; LEGUMIXOSAE. (H. .4. SCH.) 
VETERANS ADMINISTRATION, U.S. The Veterans 

administration (\.'A), an independent agency of the United States 
government charged n-ith administering benefits created by law 
for U.S. veterans and their families, was created by executive order 
no. 5398: dated July 21, 1930: issued under authority of a law 
enacted on July 3, 1930. 

The purpose of the VA, as stated in that law, x i s  to "consoli- 
date and coordinate Governmental activities affecting war vet- 
erans," which! up to that time, had been carried on by three 
separate agencies : the veterans bureau, the pension bureau of the 
interior department and the national home for disabled volunteer 
soldiers. 

The VA, headed by an administrator of veterans affairs, main- 
tains a central office in LL'ashington, D.C., as well as regional offices, 
hospitals, domiciliary homes and district offices located in various 
parts of the United States and its possessions. 

By the end of Aug. 1958 there were more than 2a.70o.000 vet- 
erans of all wars in the United States. Together with their families, 
they made up two fifths of the nation. Of the veterans. 675, or 
more than 15.308,ooo. served in World \5'ar 11. About j.joo,ooo 
saw service following the outbreak of hostilities in Korea in June 
1950. Of these, 917.000 were World \Var I1  veterans who had 
gone back on active duty during the Korean conflict. 

E a r l y  History.-Veterans' benefits first took the form in 
Europe of war pensions (9.3.)  in the late 16th century; the concept 
of community responsibility for those who served in battle was 
brought over to the American colonies by the Pilgrims. Early 
medical benefits were provided by such military hospitals as the 
Kilmainham hospital in Dublin (1679)~ the Invalides in Paris 
(1670) and the Royal hospital a t  Chelsea, Eng. (1692). (See  
CHELSEA, THE ROYAL HOSPITAL.) 

The United States took its first steps in caring for ill and dis- 
abled ex-servicemen in 1811. when congress authorized the secre- 
tary of navy to build a permanent naval home for disabled and 
decrepit officers, seamen and marines. The home, built in Phila- 
delphia, was not occupied until 1831. The Xational Home for Dis- 
abled Volunteer Soldiers was established after the Civil War, and 
its first branch at  Togus, Me., opened in 1867. Others later were 
established for domiciliary care of veterans! and all became part 
of the VA when that agency was formed in 1930. 

With N'orld War I came a new concept of benefits for veterans 
in the U.S.: encompassed in an amendment of Oct. 6, 1917, to 
the iVar Risk Insurance act. The program included compensation 
for injuries received in military service; allotments for the sup- 
port of close dependents; a system of life insurance; medical, 
surgical and hospital treatment; and vocational rehabilitation for 
the service disabled. Administration of the first four benefits 
was assigned to the bureau of war risk insurance; the fifth xvas 
given to the federal board for vocational education. Functions 
of the two agencies were consolidated ~ i t h  the establishment of 
the veterans bureau on Aug. 9, 1921. The veterans bureau became 
part of VA in 1930. 

W o r l d  W a r  I1 Veterans'  Benefits.-World War I1 xas in 
progress in Europe, but had not pet involved the United States. 
when two laws were enacted which were to affect U.S. veterans. 
The first, the Selective Training and Service act of Sept. 16, 1940, 
provided for the draft as >yell as for benefits after discharge, such 
as re-employment rights. The second, passed Oct. 8,  1940. estab- 
lished a low-cost system of Kational Service life insurance for 
servicemen and veterans. At the end of 1958 nearly j.400,ooo 
IVorld War I1 veterans were holding $ ~ ~ . ~ o o . o o o . o o o  worth of 
National Service life insurance. At the same time there were 
approximately 3j1,ooo veterans of LVorld \I7ar I who held in- 
surance policies valued at  $I.  joo.ooo.ooo. 

When the war was at  its height two more veterans' measures 
came into being. One was the Vocational Rehabilitation act of 
March 24, 1943 (public law 16, 78th congress), furnishing training 

to veterans who needed i t  to overcome the handicap of service- 
connected disabilities. By the time this program ended for virtu- 
ally all veterans on July 25. 1956, more than 610,000 disabled 
World War I1 veterans had received training. 

The other law mas the far-reaching G.I. Bill of Rights (public 
law 346. 78th congress) of June 2 2 ,  1944. Under this lam, eligible 
veterans could receive education and training at  government ex- 
pense, readjustment allo\vances for unemployment and guaranteed 
or insured loans for homes, farms and businesses. 

The G.I. bill benefited millions of veterans in their efforts to 
readjust successfully to postwar living. Under the readjustment 
allowance program, which ended for most veterans in July 1949, 
nearly 9,000,000 veterans received a grand total of $~.8oo.ooo.ooo, 
which they used to tide them over during periods when they were 
looking for work. Only one out of ten of the veterans stayed on 
the allowance rolls for the maximum period of 52 weeks. 

The education and training program, in turn, reached its end 
for nearly all World \trar I1 veterans on July 25, 1956. Under this 
program, a World War I1 veteran could go to school or college! 
or obtain on-the-job or on-the-farm training, with the gcvernment 
paying all his training expenses and in addition paying him a living 
allowance of up to $120 a month. 

More than half of the nation's World War I1 veterans, or 7.800,- 
ooo, availed themselves of the educational opportunities of the 
G.I. bill during the 12 years the program was in effect. Of these, 
2,300,ooo attended college; 3,400.0oo attended schools below the 
college level; 1,qoo.ooo received on-the-job training and 700.000 
had taken on-the-farm training. The program cost $14. ~OO.OOO.-  
ooo. Only five cents out of every dollar was spent for administra- 
tion. 

By 1957 the guaranteed and insured loan program of the G.I .  
bill was the only one of the "big three" G.I. benefits still in force. 
World \Var I1 veterans then had until July a 5. 1958. to apply for 
loans and up to a year later to complete the transaction. By later 
legislation. however. N70rld War I1 veterans had until July 2 5. 
1960: to apply for G.I. loans and up to a full year after that to 
close the transaction. 

Under the G.I. loan program, the veteran usually made his own 
arrangements for a loan through such lending channels as banks. 
building and loan associations or builders. Then. V.4 was em- 
powered to guarantee home loans up to 60% of the amount, with a 
top guaranty of $7.500. Other real estate loans were guaranteed 
up to 5055, with a $4$00o top. Nonreal estate loans. such as busi- 
ness loans, could be guaranteed for 50%: with a $2 ,000 guaranty 
ceiling. 

About 5,395,000 veterans had obtained G.I. loans, valued a t  
nearly $43,8oo.ooo.ooo~ by the end oi  Feb. 1958. About g j %  of 
the loans Tvere for homes. Veterans proved to be excellent loan 
risks, for it xyas found that less than 17; of the total defaulted on 
their payments to the point where VA had to pay lenders the 
guaranteed portions of the loans. 

Benefits f o r  Korea Veterans.-On June 27. 1950, the presi- 
dent ordered U S. troops into action in Korea. Men nere  subse- 
quently called into service in increasing numbers. .It first. the 
veterans' benefits to ~ ~ h i c h  this new group of servicemen would 
be entitled were limited to those that any peacetime veteran could 
get-disability compensation at peacetime rates, hospitalization 
under certain limited conditions and a few others. Wartime bene- 
fits could not be authorized because the United States Ras not 
officially at war. 

On Dec 27, 1950, vocational rehabilitation training was extended 
to disabled Korea veterans-the first of a stream of benefits de- 
signed to assist Korea veterans in readjusting to civil life. While 
in training and for two months afterward. the veterans received 
a subsistence alloaance from the government, in addition to their 
monthly disability compensation payments. About 56,000 dis- 
abled Korea veterans had received vocational rehabilitation train- 
ing by the end of 1958. 

On April a j .  1951  a new system of G.I. insurance was created 
for Korea veterans under the Servicemen's Indemnity and Insur- 
ance acts. Without cost, U.S. Korea veterans were insured against 
death in service and for 1 2 0  days after discharge. They also were 
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given the right to  apply for low-cost nonparticipating (nondividend 
paying) G.I.  policies after they left service. The  free coverage, 
a s  well as the right to apply for G.I. insurance. ended for Korea 
veterans on Dec. 31. 19j6. At that time there !vent into effect 
the Servicemen's and Veterans' Survivor Benefits act (public law 
881. 84th congress) ; which generally increased benefits to vvido~vs 
and children of deceased servicemen and veterans who died of 
service-connected causes by partially relating benefits to the 
military pay of the deceased. I t  also placed the armed forces 
under social security, on a contributory basis, and revised the six- 
month death gratuity paid to  veterans' survivors by the  armed 
forces. so that payments ranged from $800 to $3.000. Death 
payments to widows and children of veterans who died of non- 
service-connected causes were not changed by the act. 

By the end of 19j8  about 685.000 Korea veterans had G.I.  term 
insurance totaling $6.~oo.ooo.ooo. Under a law passed in 1958, 
these veterans obtained the right to convert their term insurance 
to  permanent plans beginning Jan. I .  1959. 

On July 16, 19j2 ,  a new Korean G.I. bill was enacted, providing 
five benefits for veterans who served in the armed forces during 
the Korean conflict. The benefits included education and training, 
G.I.  loans. unemployment compensation, mustering-out pay and 
job-finding assistance. 

Under this G.I. training program, a veteran is entitled to one 
and one-half days of education or training for each day spent in 
service during the Korean conflict period, with a maximum of 36 
months. \Vhile in training, he is entitled to receive an  allowance 
from the government of up to $160 a month, to help meet the cost 
of his studies. By the end of 1958 more than z.ooo.ooo veterans 
had taken training under the Korean G.I.  bill: half had attended 
college; one third had gone to schools below the college level, and 
the rest had received on-the-job or on-the-farm training. 

I n  19 j8 \:A regulations were liberalized to permit many veterans 
who had been obliged to drop out of training to  resume their 
education. This program was to remain in effect through Jan. 31, 
196 j. 

The  Korean G.I.  loan program operates in exactly the same 
manner as the program for IVorld \Tar I1  veterans. .\bout j jo.ooo 
Korea veterans obtained G.I .  loans by the end of Feb. 19 j8 ;  the 
program extends until 1965. VX administers both the training 
and loan provisions of the Korean G.I .  bill. 

Unemployment compensation for Korea veterans-$26 a week 
for a nlaxiinum of 26 weeks-is handled through the individual 
state governments by the U.S. department of labour. The  muster- 
ing-out program administered by the armed forces provides pay- 
ments. a t  time of discharge, ranging from $100 to $300. depending 
on length and type of military service. .\nother G.1. hill program 
consists of job counseling and placement services offered by the 
U.S. employment service. Under a law passed in r q  j8  unemploy- 
ment compensation was made available to servicemen released 
from the armed forces after Oct. 27. 19j8. 

O t h e r  V e t e r a n s  Benefits.--At the close of 19jS. VX operated 
a network of 171 hospitals for the treatment of ill and disabled 
xreterans of all wars and the peacetime service. I t  also used beds 
in civil. state and other federal hospitals on a contract basis. 
Veterans with service-connected disabilities received first call for 
\'A hospitalization. Then came war veterans and those n-ith post- 
Korean service, who needed treatment for conditions having noth- 
ing to do with their military service. Veterans in this latter class 
were required to state that they were unable to pay for private 
hospital care. and to wait until a bed became available. 

VA administers programs of compensation and pensions for vet- 
erans and the families of deceased veterans. Compensation is pay- 
able to those with service-connected disabilities resulting either 
from war or peacetime service. IL'artime rates-also paid to dis- 
abled Korea veterans-range from $19 to $ 2 2  j a month, depending 
upon the severity of the disability. Peacetime rates are 8o'A of 
the wartime scale. Pensions are paid to IVorld War I, World 
iVar I1 and Korea veterans. who are totally and permanently dis- 
abled for reasons not traceable to service. and whose income falls 
helor\- certain levels. Rates are $66.15 a month. increased to $78.75 
af ter  10 years or when the veteran reaches the age of 65. 

More than 3.700.000 veterans and dependents of deceased vet- 
erans were on VA's pension and compensation rolls in Feb. 1958. 
Nearly 900,000 were drawing payments as a result of the Korean 
conflict. 

VA administers a number of other benefits. mostly designed to 
help disabled veterans readjust successfully to peacetime living 
despite their handicaps. A grant of $1.600 toward the purchase 
of an automobile may be provided to those who lost, or lost the 
use of. one or both hands or feet, or  who were blinded. The  dis- 
abilities must have resulted either from World War  I1 service or 
from service after the Korean conflict began. 

Also, \.'A may furnish a grant of up to $10,000 toward the pur- 
chase of a specially-equipped "~vheelchair home" to veterans of 
either war or peacetime service who were entitled to VA compensa- 
tion because of the loss, or  loss of use of,  both of their legs. The 
disability must be so severe that the veteran cannot get about with- 
out the aid of crutches. cane or  a wheelchair. 

W a r  O r p h a n s  Education.- In June 1956 congress enacted a 
War Orphans Education program for the sons and daughters of 
World War I .  World War I1 and Korea veterans who died as a re- 
sult of service-connected conditions. Veterans' children. generally 
between 18 and 23 years of age, may receive up to 36 nlonths of 
schooling. ~v i th  VA paying them an allowance of up to $110 a 
month for those enrolled full time. 

Approximately 150.000 young men and women were eligible for 
the educational grants. Some still were expected to be in school 
when the 20th century drew to an end. (S. G. W.) 

VETERANS DAY ~AR~~I ISTICE DAY),  the anniversary of the 
cessation of hostilities in m'orld IVar I (Nov. 11; 1918) and of the 
signing of an armistice between the Allies and Germany. Imme- 
diately after the war, S o v .  11 was set aside in the U.S.. Great 
Britain and France as a day of remembrance for those who had 
given their lives in the war and was generally called Armistice day. 
After World War I1 the day xvas recognized as a day of tribute to 
the dead of that conflict as well as of World War I. I n  Canada 
it came to be known as Remembrance day. I n  Great Britain the 
Sunday nearest Nov. 11 was proclaimed as Remembrance Sunday 
and was devoted to honouring the dead of both x~orld wars. After 
the Korean war the president of the U.S. signed a bill (June 1,  
1954) designating Nov. 11 as Veterans day and proclaiming it  as 
an occasion for honouring veterans of all mars. The day is usually 
observed with parades, speeches and the placing of floral tributes 
on the graves of servicemen. In  the U S . .  group naturalization 
ceremonies have come to be an important part of the day's activi- 
ties. Special services are held a t  the Tomb of the Unknowns in 
Arlington Sational cemetery, Arlington, Va., and a t  similar shrines 
in other countries. 

VETERANS OF FOREIGN WARS, a U.S. organization 
created in 1913-14 by the merger of three national societies of 
overseas war veterans that were founded shortly follo~ving the 
close of the Spanish-American IVar in 1899. These societies were 
the American Veterans of Foreign Service, chartered by the state 
of Ohio on Oct. 11, 1899; the Colorado Society of the Army of the 
Philippines, organized in Denver: Colo., Dec. 1, 1899; and another 
society also known as the American Veterans of Foreign Service, 
formed in Altoona, Pa. These organizations merged in a conven- 
tion in Pittsburgh, Pa., to become the single nationwide associ- 
ation that has been known since then as the Veterans of Foreign 
LVars of the Cnited States (V.F.W.). The organization received 
a congressional charter in 1936. 

Membership in the V.F.W. is restricted to "Any male officer or  
enlisted man, or any honorably discharged male officer or enlisted 
man, who is a citizen of the United States of America and who has 
'served' in the Military or Kaval Service of the United States of 
~Zmerica in any foreign war, insurrection or expedition, which serv- 
ice shall be recognized by the authorization of the issuance of a 
campaign medal by the Military or S a v a l  Service of the Cnited 
States of i\merica." 

The basic aims of the V.F.\\r. are as follows: to ensure the na- 
tiorla1 sccurity through n~axinlum military strength; to speed the 
rehabilitation of the nation's disabled and needy veterans; to as- 
sist the widows, orphans and other dependents of disabled and 



VETERINARY SCIENCE 
needy veterans; to promote Americanism through education in 
patriotism and constructive service to individual communities. 

The V.F.W. legislative service maintains its office in the L7.F.W. 
Memorial building in Washington, D.C., dedicated Feb. 1, 1960, 
by Pres. Dwight D .  Eisenhower. The V.F.iV. also maintains the 
central office of its national rehabilitation service in Washington, 
D.C. This nationwide program serves all disabled veterans of all 
wars, members and nonmembers alike, in matters of government 
compensation and pension claims: hospitalizatiofi, civil service em- 
ployment preference, etc. Another important function of the 
organization is the community-service and youth-activities pro- 
grams. The organization annually completes more than 500.000 
individual community service projects through its 10,000 individ- 
ual units, known as "posts." The V.F.W. also supports a youth 
program in which about 5,000,000 youths annually participate in 
events such as bo\vling tournaments, rifle meets, marble tourna- 
ments and baseball tournaments. 

At Eaton Rapids: Mich.. the V.F.W. maintains a national home 
for orphans of deceased or totally disabled overseas veterans. The 
home campus includes more than 30 family-size d~vellings, each 
housing a typical family group of children under the care of a 
trained housemother. 

In addition to its Washington office! the V.F.15'. maintains its 
national headquarters in Kansas City, Mo. From this office the 
50 state departments of the organization and the department of 
the Panama Canal Zone are serviced. (J. L. SAT.) 

VETERINARY SCIENCE deals with the anatomy, physi- 
ology and pathology of animals other than man. I t  includes the 
diagnosis, prophylaxis and treatment of their diseases .and infirmi- 
ties; their relationship to man with regard to intercommunicable 
diseases and to the use of their flesh and other products; and their 
scientific breeding, feeding and handling. In Xorth America and 
to a lesser extent in Europe, however, the breeding, feeding and 
handling of normal animals is largely in the hands of persons 
trained in the field of animal husbandry. 

This article surveys the general field of veterinary science, while 
the following articles discuss specific aspects : ANIXAL BREEDIKG; 
ANIMAL HEAT ; FEEDS, ANIMAL ; POULTRY AK D POULTRY FARMISG. 
See also CAT; CATTLE; DOG; HORSE; PIG; SHEEP; and other arti- 
cles on various animals. 

Many specific diseases are treated in individual articles, as 
ANTHRAX; BACTERIAL AND INFECTIOUS DISEASES; BRUCELLOSIS; 
CANCER; DISTEMPER, CANINE; ENCEPHALITIS; FOOT-AND-MOUTH 

DISEASE; GLANDERS; IMMUNITY; PATHOLOGY; PLEUROPNEU- 
MONIA; PSITTACOSIS; RABIES; RINDERPEST; SWIKE FEVER; TULA- 
REMIA; VACCINE THERAPY; VIRUSES. 

HISTORY 

Persons known as animal doctors have existed since earliest 
times. Veterinary science flourished in ancient India, where sepa- 
rate treatises on the diseases of horses and elephants were written, 
and there were hospitals for various species of animals. The legal 
code of the Babylonian king Hammurabi (c. 1800 B.c.) prescribed 
the fees for "doctors of asses and oxen," and the Egyptian papyrus 
of Kahun (c. 1900 B.c.) gave prescriptions for diseases of dogs and 
cattle. The ancient Greeks had a class of hippiatroi (literally, 
"horse-doctors"), and a number of writers (Hippocrates, b. 460 
B.c.; Xenophon, b. c. 430 B.c.; Aristotle, b. 384 B.c.) gave consid- 
eration to the treatment of animal diseases. The Romans took lit- 
tle interest in medicine, leaving this to the Greek physicians in 
Rome, but several writers on husbandry (Cato, b. 234 B.c.; Varro, 
b. 11 6 B.C. ; Columella! fl. A.D. 60), gave good descriptions of animal 
disease and treatment. The word veterinary comes from the Latin 
veterinarius, "pertaining to beasts of burden," and the armies of 
the later Roman empire had a veterinariu~n or "hospital for sick 
and wounded horses." The physician, Galen (c. A.D. 130-c. ZOO), 
wrote on animal physiology. 

The Greek veterinarians of the Roman armies during the Byzan- 
tine period demonstrated a high level of proficiency! superior in 
some respects to that of medical practitioners. Chief among these 
Byzantine veterinarians was Xpsyrtus (fl. A.D. 330), ~-ihose writings 
mark him as the"fathernof veterinary medicine. The Hippiatrika, 

compiled in the 10th century under the direction of Constantine 
Porphrygenitus from these Byzantine writings, has preserved the 
best account of veterinary practice prior to the fall of the east- 
ern empire. Better known is the Artis Veterinariae of the Roman, 
Vegetius (A. A.D. 450), the last important veterinary writing for 
nearly 1,000 years and the first influential veterinary work to be 
printed (Basel, 1528). Vegetius demonstrated an understanding 
of the importance of segregating sick animals as well as other 
principles of hygiene and preventive medicine. H e  also deplored 
the already lowered status of the veterinary art and ridiculed the 
tendency to attribute animal disease to supernatural influences. 
However, this superstition long remained a deterrent to  the de- 
velopment of animal medicine. 

From the middle ages until modern times, persons called farriers, 
who in Roman times were merely horseshoers, were attached to the 
cavalry of most countries to treat sick and wounded horses. Prac- 
tice upon the animals of the civilian population also became firmly 
entrenched in their hands. However, they contributed little to the 
general knowledge of animal diseases, and their mean status was a 
factor in deterring educated persons from taking up the profession. 
Practitioners upon cattle, called cow leeches, were even more igno- 
rant in their methods, and were looked down upon even by farriers. 
A standstill in veterinary knowledge extended from late Roman 
times to the 18th century. A major exception. hoxiever. was Carlo 
Ruini's excellent treatise. Anato~nia del Cavallo ("Anatomy of the 
Horse." 1598), the first completely original mark on the horse in 
more than 1.000 years, which included a section on diseases. 

The depredations caused by animal plagues during the 18th cen- 
tury in Europe forced a reappraisal of the methods of dealing n i th  
animal disease. Most significant was the establishment of veteri- 
nary schools throughout Europe in the late 18th and early 19th 
centuries. IVith veterinary medicine once again in the hands of 
educated men, the profession rapidly regained its lost status and 
its development closely paralleled that of medicine. The methods 
and techniques of one liere readily adapted to the other, and ~ \ i t h  
the recognition of the close interrelationship of many human and 
animal diseases. human and animal medicine came to be regarded 
as complementary. 

In the Cnited States and Canada. because of the scarcity and 
isolation of domestic animals during the colonial period. which 
was thus characterized by a relative freedom from major animal 
diseases. veterinary science as a profession developed somenhat 
belatedly. 

ECONOMIC ASPECTS 

Preventive veterinary medicine and control measures are of 
great economic importance to animal breeders, farmers and the 
general populace. .L\ precise figure for the losses from animal dis- 
ease cannot be given, but conservative estimates place this a t  about 
$~.ooo.ooo.ooo annually in the US.. or about 10% of the total 
value of livestock. The major causes of loss are parasitism of 
all species. and the complex of conditions resulting in impaired 
fertility of cattle, which probably account for about half the 
total. All poultry diseases, together with mastitis and brucellosis 
of cattle. account for about 25%. Other diseases of major im- 
portance are: swine fever (hog cholera), tuberculosis of cattle and 
swine. swine erysipelas and anthrax and leptospirosis in all species. 
Losses from diseases of dogs and cats cannot be determined re- 
liably. The loss of animals from rabies is not great. but the cost 
of rabies control is high. 

Methods of control include rigid sanitation and the segregation 
of sick animals to prevent the spread of disease, and optimal 
nutrition to increase natural resistance of animals to disease and 
to parasites. Vaccination is employed'to create an artificial im- 
munity against such infectious diseases as anthrax, brucellosis. 
canine distemper, rabies and swine fever. Quarantine is imposed 
to prevent spread of highly contagious diseases once their presence 
is known. Imported animals are reguIarly quarantined to prevent 
introduction of disease. X regular program of testing cattle for 
tuberculosis and brucellosis is carried out nationally. and infected 
animals are slaughtered. The addition of antibiotic substances to 
feedstuffs has markedly decreased losses from swine and poultry 
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diseases. 

PUBLIC HEALTH ASPECTS 

This discipline requires the attention of many veterinary and 
medical practitioners, research workers and administrators. Tra- 
ditionally it has included eradication and control of the zoonoses 
(diseases communicable betaeen animals and man) and food 
hygiene-primarily the inspection of food products of animal 
origin. To these have been added industrial hygiene, including 
prevention of air and water pollution and occupational diseases of 
handlers of animal products; radiological health, concerned with 
the biological effects of radiation; space medicine. involving re- 
search on the effects of high altitudes on the animal body; and 
animal cancer research as a means of attacking the problem of 
cancer in man and animals. 

Of the more than 80 animal diseases transmissible between ani- 
mals and man. the more common include: tuberculosis. brucellosis, 
anthrax, rabies. psittacosis, encephalomyelitis (several kinds), 
typhus, plague, Q fever, trypanosomiasis, amoebic dysentery. lep- 
tospirosis and salmonellosis. I n  the U.S. bovine tuberculosis in 
man has been virtually eliminated by the work of veterinarians in 
the eradication of the disease in cattle, and much progress has 
been made in the eradication of brucellosis. In  many countries of 
the world the zoonoses are a major deterrent to economic develop- 
ment. 

In  the U.S , nations of the British Common~~ea l th  and most of 
continental Europe veterinary inspection of foods of animal origin 
is a major safeguard to consumers of these products. I n  most 
countries the various aspects of veterinary public health are ad- 
ministered on local and state levels as well as by national govern- 
ments. 

VETERINARY SCIENCE AS A PROFESSION 

In the United States persons trained in veterinary science are 
usually known as veterinarians; in British Common~vealth nations 
the usual designation is veterinary surgeon. To qualify for mem- 
bership in the profession in many parts of the world, candidates 
must complete an educational program of from five to six or more 
years of work at  the university level, after which they must ob- 
tain a licence to practise the profession from some duly consti- 
tuted governmental authority. In  Great Britain this authority is 
invested in the Royal College of Veterinary Surgeons. In the 
United States a licensing board consisting of veterinarians ap- 
pointed by the government o i  each state examines the credentials 
of graduates, gives examinations and recommends those to be 
licensed. 

About 1950 a national board of veterinary examiners was set 
up, and a number of states accepted the examinations of this 
board in lieu of their own. I n  both the U.S. and Britain. the 
qualifications for the profession are set and maintained by the 
profession itself. 

Schools.-Formal veterinary education had its beginnings in 
France. The first school was organized at  Lyon in 1762 and the 
second at  Maisons-Alfort. a suburb of Paris, in 1765. During the 
half-century following 1765. schools were established in Berlin, 
Copenhagen and London and eventually in nearly every important 
city of Europe. The veterinary schools of other parts of the world 
appeared considerably later. The veterinary schools of Great Brit- 
ain were established in London (1792). Edinburgh (18231, Glas- 
gow (1863). Dublin  goo), Liverpool (1904), Bristol (1949) and 
Cambridge (1949). Each is affiliated with the university of the 
city where it is located. Those of the G.S. are affiliated with Iowa 
State college (veterinary sckool established 18793, University of 
Pennsylvania ( 1884). Ohio State university (188 5) , Cornell uni- 
versity (1896). Washington State college (1899)! Kansas State 
college (1905). Alabama Polytechnic institute (1907). Colorado 
State university (10o7). Michigan State university (1909). Texas 
Agricultural and Mechanical college (1916), Tuskegee institute 
(1945 ) . University of Georgia (1946). University of lLIissouri 
(1946 J .  University of Minnesota (1047). Oklahoma Agricultural 
and Mechanical college (1947). University of California (1948), 
Cniversity of Illinois (1048 and Purdue university (19 58). 

There are t n o  veterinary colleges in Canada: the Ontario Veteri- 
nary college (1862), affiliated with the University of Toronto. and 
the h o l e  de Mkdecine L'ktkrinaire (1894). affiliated with the Uni- 
versity of Montreal. Instruction in the latter is in French. Vet- 
erinary schools in other English-speaking countries include 
Makerere, in British East Africa; Onderstepoort, affiliated with the 
University of Pretoria, Union of South Africa; and those affiliated 
with the Universities of Queensland and of Sydney, in Australia, 
and with the University of the Philippines. By the second half of 
the 20th century there were about 180 veterinary schools in the 
world. 

In the U S and some European countries the veterinary schools 
award the degree of Doctor of Veterinary Medicine ( D  \7.?VI.). 
Graduates of veterinary colleges in Great Britain do not receive 
the doctor's degree, but upon admittance to membership in the 
Royal College of Veterinary Surgeons are entitled to append the 
letters 1I.R C.V.S. to their names. 

Curriculum.--The fundamental disciplines common to most 
veterinary schools require preliminary training in chemistry, phys- 
ics, zoology, animal husbandry, botany and languages, as in pre- 
medical education. The preclinical subjects include: anatomy, the 
study of the normal structure of domestic animals, and histology, 
the microscopic anatomy of tissues; physiology, the study of func- 
tion of organs and systems of the body; pharmacology, the study 
of drugs and their actions; microbiology. including bacteriology 
and virology, the study of bacteria and viruses and their immuno- 
logical reactions, and parasitology, pertaining to both ecto- and 
endoparasites and the means of their control; and pathology, the 
study of the effects of disease upon the body. 

The clinical subjects can be divided broadly into: medicine, 
surgery, preventive medicine and clinical practice. Internal medi- 
cine iricludes the diagnosis, treatment and prophylaxis of diseases 
as they affect animals. Preventive medicine and public health 
concern the broader aspects of disease prevention and control, 
especially of diseases transmissible between animals and man or 
affecting human welfare, like the contagious diseases of food- 
producing animals. Surgery includes wound treatment, fracture 
repair, the excision of body parts and the related techniques of 
radiology, anesthesiology, obstetrics and treatment of lamenesses. 
A clinic is operated to enable students to observe and assist with 
actu.al cases of disease or other conditions requiring attention. 
In both medical and surgical treatment the same techniques are 
employed as in human practice. 

G r o w t h  of Profession.-In the late 1950s the Directory of 
the American Veterinary Medical association listed more than 
19.000 veterinarians in the United States and more than 1,400 in 
Canada. The Register of the Royal College o i  Veterinary Surgeons 
listed about 6.300 members, of which more than 4.000 were work- 
ing in the British Isles. The ~vorld supply of veterinarians in the 
late 1950s was in excess of 90,000, about one-third of them in 
western Europe. The remainder of the world was generally under- 
supplied. 

In both Great Britain and North America the veterinary popula- 
tion rose steadily from late in the 19th century until the end of 
U70rld LTar I .  During this time a large part of the profession had 
been concerned primarily with horses. There followed a period of 
readjustment to the mechanization of transportation and agricul- 
ture in which pessimism about the future of the profession was 
reflected in declining numbers of practitioners and of students 
entering veterinary schools. 

After 1935, however, a decided upturn was noted; schools were 
forced to limit enrollments, and after LVorld War I1 several new 
schools were established to accommodate the pressures for admis- 
sion. Growth of the veterinary profession was a reflection of 
increasing demand. 

Vocat ional  Trends.-Graduates in the 1950s who had a 
broad cultural and scientific education found many outlets for 
their talents. Surveys showed that only about 60% of graduates 
in the U.S. and 50% in Canada went into private practice; the rest 
were employed in salaried positions. A substantial proportion of 
those who chose to enter practice did so as specialists in one or 
more species, or in such subspecialties as the breeding diseases of 
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cattle. In the U.S. the federal department of agriculture mas the 
largest single employer of veterinarians. Of these, many were en- 
gaged in meat inspection; others were in various field activities 
such as enforcing quarantine laws and regulations designed to pre- 
vent importation of diseased animals and disease-harbouring mate- 
rials from abroad, the enforcing of interstate shipping laws and the 
supervision of production of serums, vaccines and other biological 
products. Many were engaged in research and diagnostic ~ o r k .  
All of the state governments employed veterinarians for similar 
duties. Others were in the federal public health service and the 
food and drug administration, or the armed services. Some were 
employed as teachers in veterinary and agricultural schools. Many 
others were privately employed in zoological parks, food processing 
concerns, large dairy companies, pharmaceutical and biological 
manufacturing com~anies  and animal feed manufacturers. 

Early presidents employed the veto chiefly to object to legisla- 
tion which they considered unconstitutional. Andrew Jackson was 
the first president to use the veto as a means of appealing to the 
public on matters of general policy. Jackson's veto of legislation 
to recharter the second Bank of the United States was in effect a 
campaign document which figured prominently in the presidential 
election of 1832. Of all presidents. Franklin D. Roosevelt vetoed 
the most bills, 584 in all. His closest competitor was Harry S. 
Truman, who vetoed I O I  bills. The overriding of vetoes is highly 
infrequent. 

American governors are given the veto power in every state ex- 
cept North Carolina. Governors in 38 states are empon~ered to 
exercise the item veto in respect to appropriation bills, but the 
president does not possess this power. The item veto gives the 
executive power to strike out specific sections while signing the - 

VETERINARY ORGANIZATIONS 
remainder-of the bill. 

The striking down by courts of statutes on constitutional grounds 
Veterinary associations exist in practically all countries, their 

purpose being to advance the standards and improve the services of 
the profession. 

The Veterinary Record is a weekly publication of the British 
Veterinary association; the Journal o f  the Arnerica~z I 'et~ri~zary 
,bfedical Association, a biweekly, and the America~z Joz~rnal o f  
T'eterinary Research, a quarterly, are publications of the Ameri- 
can Veterinary Medical association. The International Veterinary 
congress is organized at  approximately four-year intervals, with 
about 60 countries sending delegates. 

TRENDS I N  VETERINARY SCIENCE 
An increased emphasis on public health and animal disease re- 

search 1s evlnced by the increasing number of graduates entering 
these areas. Specialization in practice, alnays more or less char- 
acteristic, is increasingly evident. In the U.S. many small-animal 
practitioners own hospitals comparable in many respects to hos- 
pltals for humans. The extension of contract farming to livestock 
raising.  hereby individual stock ou7ners are affiliated ~51th a 
marketing corporation, has placed increased emphasis upon main- 
tenance of herd or flock health, and proportionately less on the 
treatment of individual sick animals. 

.4 major challenge to veterinary science is the supplying of ade- 
quate service to underdeveloped areas of the world. The plains 
of Africa, for example. could produce vast quantities of much 
needed meat once the problems of animal diseases, such as tsetse 
fly infection, peculiar to this region have been mastered. Except 
for most of the countries of mestern Europe, the supply of vet- 
erinarians has not been adequate to meet the demand. To meet 
these needs, a greatly increased output of broadly trained vet- 
erinarians by existing or new schools will be required. 

RIBLIOGRAPIIY.-L. E. Blauch (ed.), Education for the Professions, 
"Education in Veterinary Medicine," ch. (1955) ; J. F. Smithcors, Evo- 
lution o f  the Veterinary Art (1957) ; Advances in Veterinary Science 
(1953 et seq.) ; The American Veterinary Medical Associatiott Directory 
(1958) ; Royal College of Veterinary Surgeons, The Register of I7et- 
erinary Surgeons- (1958). ( W x .  A .  H.; J.  F. Ss.) 

VETO, a negative upon a course of action, preventing or im- 
peding its execution. (Latin. veto, "I forbid"). ,4 veto is a means 
of self-protection exercised by a unit of government against en- 
croachment by other units of government. A veto may be absolute, 
in which case it cannot be reversed by other governmental units; 
or it may be qualified, or subject to being overriden, under certain 
conditions, by other units. 

The president of the United States is given a strong veto power 
by the constitution (art. i, sec. 7). A11 bills, passed by both 
houses of congress, must be submitted to the president. To veto a 
bill, he declines to sign it and returns it to the house of origin nith 
his objections. The bill is then of no effect unless each house 
votes by a two-thirds majority to pass it over his veto. In such 
case, the bill becomes law without presidential approval. Under 
the constitution. if the president does not return a bill within ten 
days. excluding Sundays, it becomes law without his signature. 
If, however, congress adjourns before the ten days have elapsed, 
the president may kill the bill simply by failing to act upon it. 
This is the pocket veto, and it is absolute. 

is sometimes termed the judicial veto. (See  JUDICIAL REVIEW). 
The veto is also important in the United Nations. The UN 

charter requires that votes on nonprocedural matters be taken in 
the Security council by concurrence of 7 of the I r  members, pro- 
vided that all j of the permanent members of the council be among 
the 7. The charter provision has the effect of granting a veto on 
UP\' action to each of the five permanent members-the Soviet 
Union, the United States, Great Britain, France and China. Seri- 
ous dissatisfaction has been expressed with the arrangement. (See 
UNITED NATIONS.) 

For a discussion of the Polish liberum veto,  an absolute power 
of veto enjoyed by individual members of the Polish diet in the 
17th and 18th centuries, see POLAND: History.  

B I B L I O G R . ~ P H Y . - E ~ ~ ~ ~ ~  C. Mason, The Veto Power (1891) ; Edward 
S. Corwin, The President: Ofice and Powers, 1787-1948, 3rd ed. rev. 
(1948) ; Eugene P. Chase, The United Nations in Action (1950) ; 
Edward S. Corwin and Louis W. Koenig, The Presidency Today (19 j6). 

(L. W. K.)  
VETTER, a lake of south Sweden, 81 mi. long and 19 mi. in 

extreme breadth, 733 sq.mi. in area, 420 ft. maximum depth and 
at  an elevation above sea level of 289 ft. I t  drains by the Motala 
river to the Baltic. I ts  waters are transparent and blue, its shores 
picturesque and steep on the east side, where the Omberg (863 f t . )  
rises abruptly, with furrowed flanks pierced by  caves. The  lake 
is subject to sudden storms. I ts  northern part is crossed from 
Karlsborg to Motala by the Gota canal route. At the southern 
end is the important manufacturing town of Jonkoping. 

VETULONIA, an ancient town of Etruria, Italy. I t  lies 
1,130 ft. above sea level, about 10 mi. directly northwest of Gros- 
seto, on the northeast side of the hills which project from the flat 
Maremma and form the promontory of Castiglione. I n  Etruscan 
times there was a bav there. Silius Italicus tells us that it was 
hence that the Romans took their magisterial insignia (fasces, 
curule chair, purple toga and brazen trumpets), and it was un- 
doubtedly one of the 12  cities of Etruria. There8 are remains of 
the acropolis walls and also of houses and a street of the Roman 
period. The earliest tombs found belong to  the Villanovan period 
(First Benacci to late Second Benacci stage). Next come transi- 
tional tombs (in some of which hut urns are foundj surrounded 
by a ring of stones, and a few graves which are very early Etrus- 
can: and then a group of important palaeo-Etruscan tombs (850- 
700 B.c.), most of them circle graves. 

VEUILLOT, LOUIS (1813-1883), French journalist and 
leader of the extreme conservative wing of French Roman Catholi- 
cism, was born of poor parents at Boynes, near OrlCans, Oct. 11, 

1813. He had little schooling and at  13 was working as a clerk 
in a Paris law firm. An incessant reader, he began to write for 
periodicals a t  18 and developed his talents in provincial journal- 
ism. .LVithout interest in religion until 1838. he xvas converted on 
a visit to Rome and immediately became involved in polemics. H e  
violently attacked the July monarchy on the school issue. Quickly 
disillusioned with the Republic in 1848, he mas a champion of 
Louis Napoleon until the emperor threatened the papxl temporal 
sovereignty by his Italian campaign (1859). In  1870. a t  the peak 
of his influence from his support of the doctrine of papal in- 
fallibility during the Vatican council, Veuillot turned to the Bour- 



VEVEY--VIBRATION CONTROL 
bon restoration as the hope of the church. His health failed in (19271, L C Sheppard, Portrait o f  a Parzsh Przest (1958). (ER G.) 
1878. but his influence persisted In the French Church. He died VIAREGGIO, a maritime t o m  and sea-bathing resort of 
in Paris on March 7, 1883 Toscana, Italy, in the province of Lucca, on the Mediterranean. 

Veuillot \$as an enemy of all conciliation and accommodation 13 mi N \IT of Pisa by rail. 7 i t  above sea level. Pop. (1957 est.) 
Pessimistic about human progress, filled with hatred for bourgeois 45,134 (commune). Being sheltered by dense pine-woods on the 
institutions and all that stemmed from the Revolution, despising north, it is frequented as a winter resort, and in summer by some 
industrialism and its agents Veuillot wrote precisely, popularly thousands for its sea bathing. I n  1740 the population was only 
and satirically. He knev the poner of public opinion and mas 300, and in 1841. 6,549. The body of Shelley was burned on the 
adroit in its manipulation. Merciless toward opponents, including shore near Viareggio after his death by drowning in 1822. At 
all he chose to call liberal Catholics, he finally drew a rebuke Varignano near Viareggio is a large oil refinery. 
from his admlrer. Pope Plus I X ,  for his "bitter zeal." His col- VIATICUM, a Latin word meaning "provision for a jour- 
lected ~vorks, Oeuvres Complbtrs (1927-38 1, comprise 38 volumes ney" (Gr. 7 d  ~ & & c L ) ,  is used by early Christian writers to denote 
one of Poetry, 11 of corres~ondence, 1 2  of short pieces and 13 of anything that gave spiritual comfort to the dying. Ultimately 
full-length books. (J N. 1Cf ) it came to be restricted to the last communion given to the 

VEVEY, a small toun in the Saiss canton of Vaud near the dying. In extreme cases the may be given to persons 
eastern extremity of Lake Geneva. Population (1960) 16.269, not fasting. and the same person may receive it frequently if 
of u-horn most were French-speaking and Protestant. Vevey was his illness be prolonged. The ritual administration is that pre- 
a Roman settlement (Yiviscus) and later formed part of the scribed for the communion of the sick, except in the formula 
barony of Vaud, that was held by the counts and dukes of Savoy "Accipe, frater (soror), viaticum corporis Domini nostri Jesu 
till 1536 when it was conquered by Berne. In  1798 it was freed Christi, qui te custodiat ab hoste maligno, et perducat in vitam 
from Bernese rule and became part of the canton du LCman (re- aeternam. Amen." The viaticum is given before extreme 
named canton de Yaud in 1803) of the Helvetic republic. yevey unction, a reversal of the medieval practice due to the importance 
is 12 mi. S E. of Lausanne at the mouth of the Yeveyse and com- of receiving the Eucharist while the mind is still clear. 
mands fine views of the mountains. The surrounding country VIBORG, a tom-n of Denmark, capital of the amt (county) 
is covered with vineyards. Every 20 years or so the Fgte des of its name, in the district of Jutland, on Viborg lake. Pop. (1960) 
Irign?rons is held here by an ancient guild of vinedressers. 23,253. The most notable building is the cathedral (1 130-69. re- 

VEZELAY, a village of France, in the &partemeat of yonne, stored 1864-76). I t  has ~a in t ings  by Joachim ~ k o v ~ a a r d .    he 
10 mi. W.S.W. of Avallon by road. I t s  population, which was over Black Friars' church is of the 13th century, and the museum has 
Io~ooo in the middle ages, was 1I in 1951. The history of VCzelay specimens of the Stone, Bronze and Iron Ages. The industries em- 
is bound u~ with its Benedictine abbey. which was founded in brace distilleries. iron foundries and m a n ~ f a c t ~ r e s  of cloth. 
the 9th century under the influence of the abbey of Cluny. The VIBRATION CONTROL. The study of mechanical vibra- 
acquisition of the relics of s t ,  Magdalen, soon af ter  its founda- tions is the study of the oscillatory motion of a mechanical part 
tion, began to attract crowds of pilgrims, ~vhose presence enriched about some equilibrium, or neutral, ~osi t ion.  Every structure or 
both the monks and the town which had grown up round the machine exhibits this phenomenon to some extent \\-hen subjected 
abbey and acknowledged its supremacy. In the l z t h  century to a shock or an oscillating force. There are Some Cases where 
the exactions of the abbot Artaud and the refusal of the monks the vibration is essential to the operation of machines; examples 
to grant ~olitical inde~endence to the citizens resulted in an are musical instruments, vibra- 
ins;rrectidn in which the abbey was burned and the abbot mur- 
dered. During the 12th century VCzelay was the scene of the 
preaching of the second crusade in 1146 and of the assumption 
of the cross in 1190 by Richard Coeur de Lion and Philip Au- 
gustus. 

VCzelay stands on a hill on the left bank of the Cure and still 
preserves most of its ancient ramparts, notably the Porte Neuve. 
consisting of two massive towers flanking a gateway. The church 
of La Madeleine dates from the 12th century. 

VIANNEY, SAINT JEAN BAPTISTE MARIE (1786- 
1859). known as the CURB D'ARS and famous for the supernatural 
powers ascribed to him, was born on May 8, 1786, at Dardilly, 
near Lyons. Though not without talent, he encountered almost 
insuperable difficulties when at  the age of 18 he started to learn 
Latin. for he had received onlv the most elementarv education. 
When scarcely begun, his studiks were interrupted for two years 
while he went into hiding to avoid conscription. After some pri- 
vate coaching in theology he was ordained in 1815 and was made 
assistant priest a t  ~ c u l l y .  In 1818 he became parish priest of 
Ars, 22 mi. from Lyons. Religion was at  a low ebb in the village, 
but by his prudence and gentleness, his daily catechizing and the 
example of his life, the cur6 made it a model parish. Reports of 
his holiness and his supernatural powers soon spread abroad. 
Nocturnal molestations by the devil (le grappin) often troubled 
him. By 1827 people flocked to Xrs from every part of France. 
Every year from 1845 until his death in Ars on Aug. 4, 1859, some 
20,000 persons of every age and condition visited Ars to see a 
saint, to speak to him, to ask his prayers, but above all to make 
their confession to him, so that the holy cur6 daily spent as many 
as 12 or even 15 hours in his confessional at all seasons of the 
year. 

The cur6 d'Ars \\-as canonized in 1925 and his feast day falls on 
Aug. 9. 

BIBLIOGRAPHY.--His sermons were ed. by M. A. Delaroche, 4 vol. 
(1928). See also F. Trochu, The Cure' d'Avs, Eng. trans. by E. E. Graf 

BY C O U R T E S Y  OF  B U I C K  M O T O R  D I V . .  GENERAL 

tory grain separators and vi- 
brating conveyor belts. Often, 
however, vibration produces un- 
desirable effects and must be re- 
duced. For example, vibration 
may produce structural failures, 
excessive wear of rubbing sur- 
faces, disturbances of delicate in- 
struments and noise or other 
discomforts. This' article will 
discuss only cases involving un- 
desirable vibrations. Thus vibra- 
tion control will mean vibration 
reduction. 

Good examples of vibration- 
"nOTOR5 c o R P  control methods are found in 
FIG.  I.--VIBRATION ISOLATOR FOR automobiles. Jyithout proper de- 
AUTOMOBILE ENGINE: ISOLATOR 
(OUTLINED I N  WHITE)  AND ENGINE sign of the 'ystem, 
ARE SHOWN L IFTED AWAY FROM shocks and vibration caused by 
CHASSIS road irregularities would be 

transmitted directly from the 
wheel and axle assemblies to the chassis. Automobile suspension 
systems comprise two primary components-an elastic member, 
consisting of a steel or air spring, and a shock absorber, to damp 
out the motion of the elastic member. 

(See SHOCK ABSORBER.) 
Vibration in automobiles is caused also by unbalance in the 

engines. For this reason, engines are elastically mounted on the 
automobile chassis (see fig. 1) .  Used in this way. the elastic mem- 
bers are called vibration isolators. Their purpose is to insure that 
only a minimal part of the unbalanced forces in the engine are 
transmitted to the frame of the automobile. 

Principles of Vibra t ion  Isolation.-The choice of vibration- 
isolation systems depends upon the mass of the part to be isolated 
and the character of the shock or oscillating force. Fig. 2 indi- 



VIBRATION CONTROL 
cates the essential parts of a simple vibrating system under the 
influence of an oscillating force. This system approximates that of 
the automobile engine supported 
on the chassis by vibration iso- I 

lators. The force is a result of ! FSINW t 

the unbalance in the engine and 
is represented by Fsinwt. This 
force, the maximum value of 
which is indicated by F, varies in 
magnitude with time t at a fre- EQUILIBRIUM 

POSITION 
quency of w radians per second 
(depending on the speed of the 
engine). If the engine were x 

bolted directly to the frame. the 
!. 

The purpose of the isolators is FIG, 2 -SCHEMATIC DRAWING OF 

to diminish the force that is ESSENTIAL COMPONENTS OF AUTO- 

transmitted to the frame. M O T I V E  E N G I N E  ISOLATED FROM 

The isolators have two func- CHASS'S 

tions-to act as springs support- 
ing the mass m of the engine and to dissipate energy as dampers 
and thereby restrict the magnitude of the vibration.. In the case of 
the automobile wheel-suspension system these txo  functions are 
performed separately by two components, springs and shock ab- 
sorbers. However, in the engine suspension, these two functions 

are performed by single units, 
A usually made of rubber. The 

springs exert a force on the en- 
gine and the chassis which is pro- 
portional to their deformation. 
This force will always tend to re- 
turn the engine to its nonvibrat- 
ing (equilibrium) position. The 
stiffness of the springs is indi- 

I cated as k pounds per inch of de- 
formation. Dampers exert a 
force on the engine and the 

,, chassis which is dependent on the 
0 

an 3Wn - speed of the relative motion of 
F R O M  1. P DEN H A R T O G ,  " M E C H A N I C A L  V I -  
snarlows,, .  4 T H  E D .  ( 1 9 5 6 ) ,  MCCR4W.HILL the engine with respect to the 
B O O K  C O  I N C  frame. - Since this foice is always 
F I G .  3.- AMPLITUDE O F  V I B R A T I O N  to the motion, it dissi- 
AS RELATED TO V I B R A T I O N  FRE-  
Q U E N C Y  FOR V A R l O U S  A M O U N T S  O F  pates energy' and its magnitude 
DAMPI NG is determined by multiplying the 
(Natural frequency = w, = dk/m) velocity by the damping coeffi- 

cient c. 
I n  terms of the displacement x from the equilibrium position 

(see fig. 2), the differential equation describing the motion of the 
engine with respect to the frame of the automobile is 

d2% d~ 
m - + c- f k x  = F s i n w t  

at2 a t  . 

The solution of this equation indicates that, after transient vibra- 
tions caused by starting die out, the engine will vibrate with a 
frequency equal to the exciting frequency (frequency of the force 
Fsinwt) and with an amplitude A (maximum displacement from 
the equilibrium position) given by the expression 

A plot of this amplitude in relation to frequency appears in fig. 
3, when the exciting frequency equals the value given by 

a n  = 4% (3) 

The force transmitted to the chassis through the isolators, F,, 
is equal to the sum of the spring force and the damping force, 
and i t  also will vary with a frequency equal to the exciting fre- 
quency. 

The maximum value of this force can be shown to be 

A plot of transmitted force in relation to frequency (see fig. 4)  
shows that this force is large in the vicinity of resonance. I n  
fact, it is apparent that only when the exciting frequency larger 
than the natural frequency w, by a factor of a t  least \I2 times 
is the transmitted force less than F (that is. less than what it 
would be if no isolators were used at  all). I t  is also apparent 
that using no isolators a t  all nould be better than using isolators 
that give a natural frequency so high that the exciting frequency 
can not exceed it by at  least times. I n  general, then, isolators 
must be chosen so that. when ap- 
plied to a particular mass. they Ft . 
p r o d u c e p a  natural frequency 1 K;~; ; ;~~~~~~~~ 
w, = klnz) which is substan- 2F -- 

tially lower than the frequencv of 
the vibration to be 'isolated. 
Since the mass of the machinery 
usually cannot be increased, the 
isolators must be chosen so that 
their stiffness k is low. 

Another conclus~on to be drann 
from fig 4 concerns the proper snaiiohis 4 T H  E D  ( 1 9 5 6 1  M C G R A W  H I L L  

amount of d a m ~ i n p  I t  can he "'OK C o  
I N C  

' U  

seen that in the region where the F I G  4 . -TRANSMITTED F O R C E  I N  R E -  
L A T I O N  TO V I B R A T I O N  F R E Q U E N C Y  

isolators are effective (i.e., for an v,Rlou, 
exciting frequency greater than ING 

\'?%,), damping increases the (Natural frequency = w, = d k m )  

magnitude of the transmitted 
force. It might appear, therefore. that the best situation would be 
to have no damping at  all. However, this is not true. for in most 
practical cases the applied force must be brought up from zero 
speed to the operating speed, and during this time the system will 
be operating in the resonant region. I n  this region damping is 
desirable. 

Therefore, it may properly be concluded that for these condi- 
,tions the isolators should have as little damping as possible but  
not so little that excessive vibration will result when the machin- 
ery is brought up through resonance to operating speed. 

F I G .  5.- MACHINERY SUPPORT W I T H  C O I L - S P R I N G  V I B R A T I O N  ISOLATORS.  
the a large This condition is kno''n T - S H A P E D  CONCRETE BLOCK 1N.CREASES T H E  M A C H I N E  MASS,  R E D U C I N G  

as resonance, and the frequency w, is called the natural frequency NATURAL VIBRATION FREQUENCY 

or resonant frequency. 
I t  is apparent also from fig. 3 that increased damping (shown In the case just cited and in all cases of isolation from steady 

by increased values of c for tmo of the curves) reduces the ampli- vibration, the effectiveness of the isolators does not depend pri- 
tude of vibration of the engine. marily on their damping characteristics; rather, i t  depends upon 



VIBURNUM-VICAR 
their ability to produce a low natural frequency which allows the 
equipment to move in a natural way in response to the applied 
exciting forces and its own inertia. 

The case of isolation from shocks is more difficult to discuss, 
partly because the term shock encompasses many different kinds 
of phenomena. However, anj7 use of the term shock implies a 
sudden force or motion. For this reason isolation from shock re- 
quires suspension systems which store energy rapidly and then 
release it slowly or dissipate it 
quickly in the form of heat. In  
either case, the damping charac- 
teristics usually play a more im- 
portant part in the isolation sys- 
tems than they do in the case of 
isolation from steady vibration. A 

This is the reason for the special 
shock absorbers on the automo- 
bile wheel-suspension system in 
addition to the suspension 
springs. 

V i b r a t i o n  Isolators.-Vibra- 
tion isolators are made up of 
many different materials and in 
many shapes and sizes. They 
mav be classified in three general 
categories : (1) self-contained 

B 

isolators; (2 )  metallic springs; 
and (3)  resilient pads. 

Self-contained rubber isolators 
are made of natural or synthetic 
rubber bonded to metal parts 
with appropriate mounting holes 
or other means of attachment. 

C 
Cross-sectional views of some of F R O M  " M A C H I N E   DESIGN,^^ VOL. 2 6 ,  A V O .  

the common types are shown in "'' 
fig. 6. F I G .  6 .- SELF- CONTAINED RUBBER 

ISOLATORS FOR VARIED MOUNTING 
Metallic springs, in either leaf C O N D l T , O N S  A N D  S P R I N G  RATES 

or coil form, are often used as 
isolators by attaching them directly to the machinery, and coil 
springs are also used in self-contained vibration isolators in place 
of rubber. 

When the latter is done, additional damping devices are often 
provided in the isolators because of the small damping characteris- 
tic of the coil springs. 

Resilient pads, often used under the bases of heavy machinery. 
are available in a variety of materials and in many shapes and 
sizes. Some of the more common materials are cork, glass fibre. 
felt, sponge rubber and neoprene and other synthetic materials. 

BIBLIOGRAPHY.-R. Cohen, Introduction to Mechanical Vibrations 
(1958) ; C .  E. Crede, Vibration and Slzock Isolation (1951) ; J .  P. Den 
Hartog, Mechanical Vibrations, 4th ed. (1956) ; S. Timoshenko and D. 
H. Young, Vibration Problems in Engineering, 3rd ed. (1955). 

(RA. C.) 
VIBURNUM, a genus of handsome shrubs (rarely small 

trees) of the honeysuckle family (Caprifoliaceae, q . v . ) ,  comprising 
about 1 2 0  species, found in temperate and subtropical regions, 
especially in eastern Asia and Korth America, many of which are 
planted for ornament. They are usually upright, rather large 
shrubs with opposite, simple, medium-sized leaves and numerous 
small flowers, mostly in large umbellike clusters, the marginal 
Bowers often sho~vy. much enlarged and sterile. The fruit (a 
drupe), is often highly coloured, with a single, usually flattened 
stone. Two species are found in Great Britain: V. lantana (way- 
faring tree), found widely also in Europe and Asia, and naturalized 
in the eastern United States; and V. opulus (cranberry tree; see 
CRANBERRY), indigenous to Europe and Asia. The common snow- 
ball of the gardens is a floral variant of the latter (see GUELDER- 
ROSE) ,  while the Japanese snowbali is V. tomentosum sterile (or 
V. t .  pl icatum).  In the United States and Canada 15 or more spe- 
cies occur, several of which are widely distributed. Four species 
attain the size of small trees: V. lentago (nanny berry; q.v . ) ,  
V. prunzfolzunz (black haw; q.v . ) ,  V. rufidulum (southern black 
haw) and V. obovatunt (small viburnum). LVell-known shrubby 

species are V. tr i lobum (high-bush cranberry), V.  alnifolium (hob- 
blebush), V .  denta tum (arrowwood) and V .  acerifolium (dock- 
mackie). Beside the foregoing many other species are cultivated 
for ornament, and several American species yield medicines. The 
finest cultivated sorts comprise V. carlesi of Korea, grown both 
outdoors and forced in the greenhouse for its fragrant bloom; V. 
carlcephalum, a very fragrant hybrid; V. dilatatum of Japan, with 
persistent red fruit; and V. burkwoodi, a semi-evergreen hybrid. 
All these are fine garden plants, hardy in regions of reasonably 
mild winters. 

Finer, but not so hardy as the above species, are the evergreen 
sorts hardy in southern England and northwestern and southeast- 
ern coastal U.S. These include the laurestinus ' ( q . v . ) ,  V. t inus,  
with white, winter-blooming flowers; the fragrant V,  odoratis- 
s imum and V .  japonicum of Japan; the large-flowered V. rhytido- 
phyllum of China; and the pinkish-flowered V. suspensum of Hong 
Kong. Viburnums may be propagated by seed or by cuttings. 

(N. TR.) 
VICAR, a title, more especially ecclesiastical, describing vari- 

ous officials acting in some special way for a superior. Cicero uses 
vicarius to describe an under-slave kept by another slave as 
part of his private property. The vicarius was an important offi- 
cia1 in the reorganized empire of Diocletian. I t  remained as a 
title of secular officials in the middle ages, being applied to persons 
appointed by the Roman emperor to judge cases in distant parts 
of the empire or to wield power in certain districts or, in the 
absence of the emperor, over all the empire. In  the early middle 
ages the term was applied to representatives of a count adminis- 
tering justice for him in the country or small towns and dealing 
with unimportant cases, levying taxes, etc. Monasteries and re- 
ligious houses often employed a vicar to answer to their feudal 
lords for those of their lands which did not pass into mortmain. 

The title of "vicar of Jesus Christ," borne by the popes, was 
introduced as their special designation during the 8th century, in 
place of the older style of "vicar of St. Peter" (or vicarius prin- 
cipis aflostolorum). 

All bishops were looked upon as in some sort vicars of the 
pope, but the title vicarius sedis apostolicae came especially to be 
applied as an alternative to legatus sadis apostolicae to describe 
papal legates to whom in certain places the pope delegated a 
portion of his authority. Pope Benedict XIV tells us in his treatise 
De synodo dioecesana that the pope often names vicars-apostolic 
for the government of a particular diocese because the episcopal 
see is vacant or, being filled, the titular bishop cannot fulfil his 
functions. The Roman Catholic Church in England was governed 
by vicars-apostolic from 168j until 1850, when Pope Pius IX 
re-established the hierarchy. Vicars-apostolic a t  the present day 
are nearly always titular bishops taking their titles from pIaces not 
acknowledging allegiance to the Roman Catholic Church. 

Sometimes the pope appointed a neighbouring bishop as the 
vicar of a church which happened to be without a pastor. A special 
vicar was appointed by the pope to superintend the spiritual af- 
fairs of Rome and its suburbs, to  visit its churches, monasteries, 
etc., and to correct abuses. I t  became early a custom for the 
prebendaries and canons of a cathedral to employ "priest-vicars" 
or "vicars-choral" as their substitutes when it  was their turn as 
hebdomadary to sing High Mass and conduct divine office. In  
the English Church these priest-vicars remain in the cathedrals 
of the old foundations as beneficed clergy on the foundation; in 
the cathedrals of the new foundation they are paid by the chap- 
ters. "Lay vicars" also were and are employed to sing those parts 
of the office which can be sung by laymen. The incumbent of a 
parish where the tithes are impropriate is entitled vicar. 

In the Anglican Church a vicar-general is employed by the arch- 
bishop of Canterbury and some other bishops to  assist in such 
matters as ecclesiastical visitations. I n  the Roman Catholic 
Church bishops sometimes appoint lesser vicars to  exercise a more 
limited authority over a limited district. They are called "vicars- 
forane" or rural deans. They are entrusted especially with the 
surveillance of the parish priests and other priests of their dis- 
tricts, and with matters of ecclesiastical discipline. They are 
charged especially with the care of sick priests and in case of death 
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with the celebration of their funerals and the charge of their sins of the whole world and forget to  shrive yourself." It must 
vacant parishes. In canon law priests doing work in place of the be remembered that this was not a question of religion but of 
parish priest are called vicars. Thus in France the curd or head national politics: the relations of the devout Jolo 111. with the 
priest in a parish church is assisted by several vicaires. Vatican were often as troubled as those of his equally pious and 

VICENTE, GIL (c. 1465-1536?), sometimes called the Por- even more regalist nephew Philip 11. of Spain. 
tuguese Shakespeare, was born in the latter part of the reign of Vicente was now over 60, but he retained his vigour and ver- 
King Alphonso V. The first half of his life is vague. He was of satility. The brilliant scenes of two of his last plays, the Romagem 
humble birth and almost certainly spent his boyhood in some de Agravados ( I  533) and the Floresta de Enganos ( I  j36), are 
mountain village of the north of Portugal. He was perhaps ap- loosely put together, and may well be earlier work; but the lyrical 
prenticed later to his father or uncle, Martim Vicente, goldsmith power of the Triunfo do Znverno ( I  j29) and the long, compact 
of Guimarles, and first came to the court at Evora, with many Amadis de Gaula (1532) prove that his hand had lost none of its 
other provincials, on the occasion of the marriage of King Jog0 cunning and that his mind remained alert and young. The Auto 
11,'s young son and heir to  a daughter of the Catholic king in 1490. da Mofina Mendes (1534), partly a religious allegory, partly a 
His work as goldsmith attracted the attention of Queen Lianor, version of "Pierrette et son pot au lait," shows his old lightness 
and after the death of her son in 1491, and her husband four of touch and penetrating charm. The Auto da Lusitania, which 
years later and the accession of her brother Manuel, Vicente re- was acted in the presence of the court in I 532, may with some 
tained her favour. I t  was at her request that he contributed (in plausibility be identified with the Caga de Segredos a t  which Vi- 
1509) a few verses to  a poetical contest printed in the Cancioneiro cente tells us he was a t  work in 1525. I t  was the last of his plays 
Geral (1516). On the evening of June 7, I 502, the day after to be staged at  Lisbon in his lifetime; in Lent of 1534, by request 
the birth of King Manuel's heir, the future JoLo III. ,  Vicente wlth of the abbess of the neighbouring convent of Odivelas, he pro- 
a few others, dressed as herdsmen, entered the.queen's chamber duced there his religious Auto da Canunea, but the remainder of 
and recited a rustic monologue of 114 lines in Spanish. This his plays were acted before the king and court a t  Evora; and it 
primitive Auto da V i s i ta~am pleased Queen Lianor, and for the was probably at  Evora that Vicente died in the year of his last 
following Christmas Vicente had ready a longer but equally simple play (1536). 
Auto Pastoril Castelhano. Vicente's 44 plays admirably reflect the tragi-comedy of his 

For the next 34 years he was a kind of poet laureate, accom- age of change and upheaval in all its splendour and its squalor. 
panying the court from Lisbon to Almeirim, Thomar, Coimbra Eleven are written exclusively in Spanish, 14 in Portuguese; the 
or Evora and staging his plays to celebrate great events and the rest are bilingual; scraps of church or medical or law Latin, of 
solemn occasions of Christmas, Easter and Maundy Thursday. French and Italian, of the dialect or slang of peasants, gipsies, 
The departure of a Portuguese fleet on the expedition against sailors, fairies and devils frequently occur. His drama may be 
Azamor in 1513 turned his attention to more national themes, and divided into religious plays, foreshadowing the Calderon autos, 
in the Exhorta~a'o da Guerra (1513) and Auto da Fama ( ISIS) ,  court plays, pastoral plays, popular farces and romantic comedy. 
inspired by the splendid victories of Albuquerque in the East, he They were often elaborately staged: a ship was rowed on the 
wrote fervent patriotic verse which still stirs the hearts of his scene, or a tower opened to display some splendid allegory; here 
countrymen. Vicente's first wife, Branca Bezerra, may have died too he forestalled the later Spanish drama. 
at  about this time, and it  seems that he was a widower when The  various plays of the years 1513-19, composed when he was 
in 1514 he produced the charming Comedia do Viuvo. about 50, show Vicente at  the height of his genius. H e  possessed 

His career as goldsmith kept pace with his growing success as a genuine comic vein, an incomparable lyric gift, and the power of 
dramatist. In  1509 he was appointed overseer of works in gold seizing touches of life or literature and transforming them into 
and silver a t  Thomar and elsewhere; in 1512 he was elected to the something new by the magic of his phrase and his satiric force, 
Lisbon Guild of Goldsmiths, and in Oct. I513 he became one of under which lay a strong moral and patriotic purpose. 
their four representatives on the Lisbon town council. On Feb. A far-sighted patriot and imperialist, and intensely national, he 
4 of this y'ear he was appointed master of the Lisbon mint. a post was also a devout son of the church; but he belonged to the more 
which he resigned on Aug. 6, 1517, in favour of Diogo Rodriguez, outspoken days before the Reformation, and his satire of priests 
whose sister Melicia he married, perhaps in the same year. After and of the abuses of Rome was frank and merciless; so that when 
the death of King Manuel in 1521 and of Queen Lianor four years in I 531 one of his plays, the Jubileu de Amores (which some 
later, Vicente frequently complains of poverty, but he received critics would identify with the Auto da Feira) was acted a t  Brus- 
various pensions in the new reign; his accomplished daughter sels, the papal nuncio, Cardinal Aleandro, who was present, felt 
Paula won the favour of Princess Maria (1521-77); and he en- "as if I were in mid-Saxony listening to Luther or in the horrors 
joyed the personal friendship of King Joio 111. of the sack of Rome." As a lyric poet Vicente is first seen a t  his 

On the occasion of the departure by sea of King Manuel's best in the wonderful poems of the Auto da Sibila Cassandra 
daughter Beatriz to wed the duke of Savoy in Aug. 1521, Vicente's (1513?) in Spanish. This poet, who goes to the very heart of the 
Cortes de Jupiter was acted in a large room "adorned with tap- Portuguese people, can as a lyric poet occasionally rival and 
estry of gold," a fact chronicled by his friend, the poet Resende. even excel Carndes, who, as Prof. W. P. Ker  remarked, is "less of 
The Fragoa de Amor (1524) was also written for a court occasion, a miracle than Vicente" and owed more to  the Renaissance. 
the betrothal of King Jolo 111. to the. sister of the Emperor Vicente was over 50 when SB de Miranda brought the new forms 
Charles V. I n  the Auto Pastoril Portt~gues (15231, the farce 0 and metres from Italy; in their rivalry Vicente remained faithful 
Juiz da Beira (1525), the Tragi-comedia da Serra da Estrella to the indigenous octosyllabic verse. H e  had to meet growing crit- 
( I  j z7)  and the satirical 0 Clwigo da Beira (1529-30) he returned icism, and, in answer to the taunts of pedants, borrowed from 
to the people, to the peasants and shepherds of the Beira moun- Gomez Manrique the proverb, "Better an ass that carries me  than 
tain country which he knew so intimately. a horse that throws me," and, building on it  the Farsa de Ines 

He devoted himself more and more to the stage and multiplied Pereira, turned the tables on the ''men of good learning." 
himself in answer to the critics of SB de Miranda's school. I n  I t  is Vicente3s originality that he is an artist of the Renaissance 
1526 came the Templo de APolo, followed in rapid succession by untainted by its pedantry. H e  is a t  once the most imitative and 
the biblical play Sumaric da Historia de Deus, the Nao de Amores, the most original of poets; we continually find him working up his 
the Divisa da Cidade de Coimbra, and the Farsa do$ Almocreves. borrowed material, like gold in the hands of an artist of genius, 
These last three plays, with the Serra da Estrella, were all Pro- into concrete figures; and his rapidly sketched portraits of peas- 
duced before the court in I527 at  Lisbon and Coimbra. On the ant, priest and courtier will last as long as literature. Even in his 
other hand the Auto da Festa appears to have been acted in a rudest plays, and when the execution is a t  its roughest, his bold 
private house at  Evora. The elaborate Auto da Feira (1528)s plastic genius makes itself felt. His plays are rich in folklore, and 
with its living popular types, contains some exceedingly caustic in his love of all that was popular and indigenous he seized on the essen- 
satire against Rome (personified on the stage) : "You remit the tial and eternal elements of art. His knowledge of the French language 
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was small, the influence of France came to him through Spain, and his 
Barcas were inspired by the Spanish version of the Dance of Death. 
The Spanish influence is always strong in this most national poet; he 
even quotes from the Book of Job, not direct but through Garci Sanchez 
de Badajoz. He had studied very carefully the work of the early Span- 
ish playwrights Gomez Manrique and Encina, although he soon sur- 
passed them. No other country produced so inspired a dramatic poet 
before the second hali of the 16th century. Actor, stage manager and 
author, Vicente was also a goldsmith and musician; he wrote the settings 
for some of his own lyrics, delightful popular romances and cossantes 
interspersed in his plays, which often end and open with a song, and are 
sometimes, as in the ,Auto da Alnza, one long lyric. 

Virente is no exception to the general rule that Portuguese literature 
is mainly lyrical, in prose and verse; but in his many-sidedness he de- 
lineated life in its various aspects with the skill of a master, and he is 
the true forerunner of writers so different as Molikre, Lope de Vega, 
Calderon and Shakespeare. 

BIBLIOGRAPHY.-T~~ only collected editions of Vicente's plays, a 
few oi which were printed separately in his lifetime (seven of these 
were placed on the Portuguese Index of I ~ S I ) ,  are the folios of Lisbon 
( I  j62, I j86) ; 3 vol. of Hamburg (1834) and Lisbon (18 j z )  ; and the 
modern edition by Mendes dos Remedios, 3 vol. (1907-14). The 
critical edition of the 1562 text prepared by Michaelis de \'asconcellos 
immediately before her death has not yet seen the light. The only 
English translations are A. F. G. Bell, Lyrics o f  Gil Vicente (1914; 3rd 
ed. 1921) and Four Plays o f  Gil b'icente (1920). See E .  Prestage, "The 
Portuguese Drama in the 16th Century; Gil Vicente," in the Manchester 
Qziarterly (July, Oct. 1897) ; M. Menendez y Pelayo, Antologia de 
Poetas Liricos, vol. vii; T .  Braga, Gil Vicente e as origens do  theatro 
nacional (1898) ; J .  I. de Brito Rebello, Gil Vicente (1902, 1912) ; 
C. Michaelis de Vasconcellos. Notas Vicentinas, 4 vol. (Coimhra, 1912- 
2 2 )  ; A. Braamcamp Freire, Vida e Obras de Gil Viceltte (Porto, 1919) ; 
and '4. F. G. Bell. Gil Vicentr (1921). 

For a fuller bibliography see Four Plays o f  Gil Vicente (1920). A 
new Vicente play, the Auto da Festa, was published from his library 
in 1906 by the Cond; de Sabugosa. (A. B.) 

VICENTE LOPEZ, Argentine city and suburb of greater 
Buenos Aires, is 8 mi. N.W. of the federal district on the estuary 
of the Rio de la Plata. Pop. (1960) 250,823. I t s  name com- 
memorates the author of the Argentinian national anthem, Vicente 
L6pez y Planes. Vicente L6pez was incorporated as a city in 1905. 
Engulfed by the growth of the capital in the 20th century, it still 
has many attractive homes which dominate the bank of the Rio de 
la Plata. During and after World War I1 numerous industrial 
enterprises were established in the city. (Js. R .  S.) 

VICENZA (anc. VICETIA), a town and episcopal see of Veneto, 
Italy, capital of the province of Vicenza, 42 mi. W. of Venice. 
Pop. (1957 est.) 87,856 (commune). 

I t  lies a t  the northern base of the Monti Berici, on both sides of 
the  Bacchiglione, a t  its confluence with the Retrone. I t  v7as sur- 
rounded by 13th-century walls. mostly demolished. The town 
has many buildings by Andrea Palladio (9.v.). The  best is the 
basilica (1549-1614), one of the finest works of the Renaissance, 
replacing the exterior of the Palazzo della Ragione, a Gothic build- 
ing (1444-77), which the colonnades of the basilica enclose. Close 
by is the Torre di Piazza (12th-15th century) 270 i t .  high, the 
Loggia del Capitanio, by Palladio (1571) and the long Lombard- 
esque Monte di P ie t i  (16th century). H e  also designed many 
of the fine palaces which give Vicenza its individuality; only two, 
the Porto Barbaran and Chiericati palaces (the latter containing 
the picture gallery), have two orders of architecture, the rest hav- 
ing a heavy rustica basis with only one order above it. Many 
palaces attributed to him are really the work of Scamozzi (the 
architect of the fine Palazzo del Municipio, 1588) and others of his 
successors. The famous Teatro Olimpico begun by him, but fin- 
ished in 1583, is a remarkable attempt to construct a theatre in 
the ancient style. and the stage, with the representation of streets 
ascending a t  the back, is curious. 

The Italian Gothic cathedral (mainly 13th century),  consists of 
a nave with eight chapels on each side, and a very high Renais- 
sance domed choir. The churches of S. Lorenzo (1280-1344) and 
S. Corona (1260-I~OO), both .of brick, are better examples of 
Gothic; both contain interesting works of art-the latter a very 
fine "Baptism of Christ," by Giovanni Bellini. The  church of 
SS. Felice e Fortunato was restored in 975, but has been much 
altered, and was transformed in 1613. The  portal is from 11 54, 
and the Lombardesque square brick tower from 1166. Under it 
lies a mosaic pavement with the names of the donors, belonging to 
the  original church of the Lombard period (?). Of the Palladian 

villas in the neighbourhood, La Rotonda, I$ mi. S.E., is a square 
building with Ionic colonnades and a central dome which has been 
more than once copied in England and France. Nearby is the Villa 
Valmarana, with fine frescoes by G. B. Tiepolo (1737), and the 
new Piazzale della Vittoria, behind which is the baroque church of 
Monte Berico, with good works of ar t ,  from which porticoes lead 
down to the tower. Vicenza also has Venetian Gothic palaces. 

The ancient Vicetia was of less importance than Verona and 
Patavium. I t  was for some time during the middle ages an in- 
dependent republic, but was subdued by the Venetians in 1405. 
Topard the end of the 15th century it became the seat of a school 
of painting strongly influenced by Mantegna, of which the principal 
representatives were Bartolomeo Montagna, its founder, his son 
~ e n e d e t t o  Montagna, more important as an  engraver, Giovanni 
Speranza and Giovanni Buonconsiglio. Andrea Palladio ( I  5 I 8- 
1580) was a native of Vicenza, as was also a contemporary, Vin- 
cenzo Scamozzi (1552-1616), who was largely dependent on him, 
but is better known for his work on architecture (Architettura 
univcrsale, 161 5) Palladio inaugurated a school of follouers who 
continued to erect similar buildings in Yicenza even down to the 
French Revolution. Other natives of Vicenza were Giangiorgio 
Trissino (1478-1553) (see ITALIAN LITERATURE; PALLADIO, 
ANDREA), Antonio Pigafetta (1491-1534) and Antonio Fogazzaro 
(1842-1911) ( q . ~ . ) .  (T. A.) 

VICHY, the chief spa of France, lies on the east bank of 
the Allier river (there nearly 1.000 ft. wide) in the Allier de'parte- 
merzt, 365 km. (227 mi.) S.S.E. of Paris and 174 km. (108 m i )  
W.X.W. of Lyons by rail. Pop. (1954) 30.099. The town. largely 
modern and with a profusion of hotels, is separated from the river 
by gardens surrounding the extensive bathing establishments. 
Known to the Romans as Vicus Calidus, LTichy acquired fame for 
its hot and cold alkaline springs in the 17th century and was 
patronized by the families of successive French sovereigns, and 
notably by Napoleon I11 himself. The waters have a high reputa- 
tion for alleviating liver and stomach complaints and are bottled 
for export. LVith more than 130,000 visitors annually, Vichy has 
extensive recreational amenities (casino, theatres, golf, lawn tennis, 
regattas and horse racing) and its airport a t  Charmeil provides 
links n i th  London and Lyons. Follolving the Franco-German 
armistice of 1940, the collaborationist government under Marshal 
PCtain was established a t  Vichy until 1944. 

VICIA: see VETCH. 
VICKERY, HOWARD LEROY (1892-1946), U.S. naval 

officer and outstanding merchant shipbuilder of World War 11, 
was born in Bellevue, O., April 20, 1892. H e  graduated from the 
L.S. Naval academy, Annapolis, Md.. in 1915 and later took 
graduate work in naval architecture. From 1921 to 1937 he served 
in various technical posts in the U S. navy and, in 1937, was a 
technical adviser to  a senate technical committee on safety of 
life a t  sea. 

I n  1937 he was selected as assistant to the chairman of the U.S. 
maritime commission, in full charge of the shipbuilding program 
under the Merchant Marine act of 1936; was appointed a com- 
missioner in 1940; and vice-chairman of the commission in 1942, 
in which year h e  became a rear admiral. Vickery was a vigorous 
and unswerving administrator who demanded full performance and 
set an indefatigable example. Under his leadership more than 
5,500 ocean-going ships were built-an unprecedented production 
record and a contributing factor in winning the war in spite of 
shipping losses inflicted by German U-boats. I n  1944 he was made 
a vice-admiral. Among many awards, he received the army dis- 
tinguished service medal;  in 1948, posthumously, he was made, by 
Kine George VI, a knight commander of the Order of the British 
 mii ire. t icker> diedvat Palm Springs, Calif., March 21, 1946. 

(E .  L.  C.) 
VICKSBURG, a city of the state of Mississippi situated 

about halfway between Memphis and New Orleans on the Missis- 
sippi river. I t  is historically famous as the site of one of the most 
decisive campaigns of the American Civil War  (see below). On 
the landward side the city is almost completely surrounded by the 
1,323-ac. Vicksburg National Military park and the Vicksburg Na- 
tional cemetery to the north fronting on the river where lie the 
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graves of 16,653 Union soldiers, three-fourths of them marked 
"unkno~vn." The park includes the battle lines of the opposing 
armies during the siege of the city. &lay 18 to July 4. 1863. Hun- 
dreds of bronze markers tell the story and observation towers 
afford comprehensive views of the field: Scores of busts and stat- 
ues. state memorials and a bronze statue of Jefferson Davis are 
all further testimony of its historic importance. 

Geogravhv and History.- - - -  
Vicksburg owes its importance in 
peace and war to its geographic 
location. For miles above the 
city the llississippi river mean- 
ders through an alluvial plain 
many miles wide. bounded on the 
east by a range of high land rising 
in some places more than 200 ft. 
The city was established at  a 
point where a hairpin-shaped 
bend carried the river to the base 
of a 230-ft. bluff and then 
abruptly turned away, leaving a 
narrow peninsula of land across 
the river. Eight miles upstream 
the Tazoo river flowed into the 
AIissisippi. 

In 1718 a few Frenchmen set- 
tled on the bluff and the next year 
built Ft .  St. Pierre, but the set- 
tlement was wiped out by Indians 
ten years later. In 1790 Span- 
iards established an outpost there 
and in 1791 built Ft.  Sogales on 
the highest hill. naming it for the 
many nalnut trees grox~ing there. E" C O J R - E S Y  O F  Y I C K S B U R G  C H A M B E R  C F  C O M .  

Flatboatmen and other voyagers 
later called the place n'alnut ~ ~ ~ ~ E B ,  S~~~~~ ~ ~ O ~ E F : ~ R ~ ~ ~  
T T ' l l  
LLIIIS V I C K S B U R G .  N A T I O N A L  M I L I T A R Y  

The Rev. Nenitt  Vick, a Meth- P A R K  

odist minister from Virginia. es- 
tablished a mission in a clearing 6 mi. E. of the present city in 
1811. Foreseeing the coming of settlers and river traffic, he then 
acquired a tract of land on the river front and prepared to lay 
out a town. \-ellom fever killed him and his nife in 1819, but 
his son-in-law. John Lane. established the t o ~ n .  which Tvas incor- 
porat'ed in 1825 as Vicksburg I t  was a lusty frontier river town, 
~varring with river gamblers and claiming five heroic and individ- 
ualistic newspaper editors dead by violence in a period of 2 2  years. 
I t  rapidly became the commercial centre of a cotton-groaing region 
mith gins, compresses and warehouses dominating the business 
scene. 

Commercial activity ceased and the city became an armed camp 
during the American Civil JVar. In  1876, before it had recovered 
from the effects of the xvar, another disaster struck. The Missis- 
sippi river broke through the narrow peninsula in front of the city 
making a new channel and leaving Vicksburg high and dry. But 
by closing the nlouth of the Yazoo and diverting its waters through 
a canal past the bluffs the city lived again to become a great river 
port. Competition of railroads reduced river traffic to a mere 
trickle, but it revived in 1917 when the U.S. government started a 
barge line to relieve the ~ a r t i m e  pressure on the railroads. This 
line Tvas so successful that private enterprise started other lines. 
Harbour improvements later made it a growing centre of trans- 
portation and water-integrated industries. About 140,000 freight 
cars a year pass over its railroad bridge, the only such bridge span- 
ning the 2lississippi betxveen Memphis and Baton Rouge. Cattle, 
livestock, lumber and cotton come to Vicksburg from the surround- 
ing countryside. The U.S. government maintains at this strategic 
location the river fleet and general headquarters for flood-control 
research and for work on the blississippi and its tributaries. 

The seat of JVarren county, Vicksburg has a commission form 
of government and owns and operates an airport, a gas system 
and a \~aterworks. Sixty-two churches representing 16 denomi- 

nations serve the community. The Illinois Central railroad, river 
craft and a highway system that includes a bridge across the Missis- 
sippi bring people and goods to the city. An estimated one-third 
of a million tourists visit the city and the national military park 
each year. For comparative population figures see table in MIS- 
  IS SIP PI : Population. 

Military Campaigns, 1862-63.-Vicksburg became a key point 
in the defense of the Confederacy in the spring of 1862. The  fall 
of Forts Henry and Donelson in Tennessee in February and of New 
Orleans in April. meant further Union action from above and be- 
low the city to clear the river and cut the Confederacy in half. 
Vicksburg uas  ideally situated for defense purposes. Beyond the 
point where the Yazoo entered the hlississippi just above the city 
was a maze of swampy bayous, backwaters and side channels. 
Thus the only approach on high land was from the east or south. 

The Confederates moved immediately to take advantage of these 
natural features. They laid out and constructed batteries to com- 
mand the river approaches and fortified the river front. They were 
none too soon, for before the end of June. Adm. David G. Far- 
ragut's fleet arrived from Kew Orleans to be joined shortly by the 
upper fleet under flag officer C. H. Davis. Xaval bombardment 
proved futile. The ironclads could run the batteries but could do 
no damage to the city. After a month they withdrew. 

Anticipating attack by land the Confederates began the con- 
struction of a line of defenses in the rear using mostly Segro labour 
hired or impressed from nearby plantations. They also fortified 
Haynes's bluff, 11 mi. N. on the Yazoo, and Warrenton, 6 mi. 
below the city, and prepared to face attack from any or all quar- 
ters. On Oct 14, Gen. John C. Pemberton assumed command of 
the Department of Mississippi and East Louisiana and established 
headquarters at Jackson, 50 mi. to the east, and connecte l to 
Haynes's bluff by railroad. During the winter the Confederdtes 
also fortified Grand Gulf, the first bluff south of Vicksburg on the 
east side of the river about 50 mi. below the citv, and Port Gibson 
several miles east of the river, the starting point of roads to Grand 
Gulf. Vicksburg and Jackson. 

The winter witnessed a series of movements, usually remote from 
Vicksburg and none of them successful, to reach the high ground 
north of the city. The first of these was made a t  the end of KO- 
vember when Grant sought to move from Memphis and Grand 
Junction on Grenada. The outnumbered Confederates fell back 
without fighting but their cavalry under Maj. Gen. Earl Van Dorn 
and blaj  Gen. Sterling Price destroyed most of Grant's supplies 
and communications and forced him to abandon the effort. Mean- 
while Maj. Gen. William T Sherman had come downriver with a 
flotilla and about 30,000 men to attack Vicksburg simultaneously 
from the water side. Sherman attacked the Yazoo bluffs above 
Vicksburg. unaware that Grant had been turned back by the same 
troops now aiding the defenders, and met with defeat. Retreating 
from the upland. Grant sailed down the river and joined M a j  Gen. 
John ,4. McClernand and Sherman at Milliken's bend above Vicks- 
burg, with Maj. Gen. James B. McPherson's making three corps 
at  Grant's disposal. Three other efforts follo~ved. He  attempted 
to cut a channel across the narroli7 neck of land in front of Vicks- 
burg, hoping to isolate the fortress. to gain a water connection 
n i th  the lower river and to land an army on the bluffs beyond 
Pemberton's left flank. Kext he tried to make a channel from the 
Mississippi to the upper Yazoo and so to turn Pemberton's right 
flank, but the Confederates erected a fort \?here Grant's force 
had to emerge from the bayous and thwarted him in the effort. 

Grant was about to lose his reputation for effectiveness. Several 
months and a half-dozen futile tries had brought him no nearer to 
Vicksburg Criticism and doubts of his leadership were freely ex- 
pressed. Finally. not to be outdone and showing some of that 
doggedness and resourcefulness that was to make him famous. 
Grant decided on a bold move that succeeded probably beyond his 
mildest expectations. On April 16, 1863, a part of the upper fleet 
non commanded by flag officer David D.  Porter ran the batteries 
a t  V~cksburg. JJ7hereas ironclads had previously run back and 
forth many times, this was the first time that ordinary steamers 
had done so Trio nights later four more boats towing barges of 
large capacity passed down the river. Meanwhile Grant had 



crossed the river a t  Milliken's bend and made his way southward 
across the peninsula to meet the fleet a t  Bruinsburg. He had 
abandoned his line of communications by rail or river and had 
even sent his wagon train by a somewhat safer route. The fleet 
on the 29th unsuccessfully attacked Grand Gulf, but that night 
ran past the batteries for the rendezvous with Grant and put the 
army across 10 mi. below. At the time Grant was greatly out- 
numbered by the Confederates around Vicksburg, principally at  
Grand Gulf, Haynes's bluff and Jackson. He had to move rapidly 
to beat the enemy in detail outside the fortifications of Vicksburg 
before they could concentrate their forces. On the 30th Grant 
reached the high ground 2 mi. from Bruinsburg and moved quickly 
toward Port Gibson where roads led to Grand Gulf, Vicksburg and 
Jackson. He took Port Gibson on May 2 and moved toward Grand 
Gulf. Since his wagon train had not yet caught up with him, he 
had collected a motley train from the countryside and moved 
ahead. On May 3, Grant reached Grand Gulf abandoned by Con- 
federates withdrawing to Vicksburg to await attack there. 'Il'here- 
upon Grant decided to abandon the idea of using Grand Gulf for 
a base and to hurry to Jackson before reinforcements could arrive 
for Gen. Joseph E. Johnston there and before they could join 
Pemberton who had gone to see to the defenses of Vicksburg. On 
May 12 1lcPherson took Raymond and two days later Grant drove 
Johnston from Jackson where he had arrived the night before to 
take command. 

At this point the Confederate high command made fateful con- 
tradictory decisions. President Davis had wired Pemberton to 
hold Vicksburg at  all costs. Johnston, on the other hand, favoured 
abandoning the city until the Confederate forces could be concen- 
trated and then attack Grant there. Pemberton came out of Vicks- 
burg on the way to Johnston's aid. but met Grant moving westward 
at  Champion's hill and was forced back into the city. Thus on 
May 18 Grant mas in the rear of Richmond, having meanwhile 
brought up more men and supplies, and Pemberton was isolated 
in the city. When assault proved futile, Grant settled doan to 
siege tactics. By July 3 the besiegers were close to the Confederate 
lines, and Johnston had been prevented from coming to Pember- 
ton's relief, nor could the latter escape across the river to Loui- 
siana. Short of ammunition, almost completely without food and 
with his limited manpower approaching exhaustion, Pemberton 
surrendered on July 4, with approximately 30,000 men. The Mis- 
sissippi river was open; the Confederacy was divided. A turning 
point had been reached, and Lincoln had found a new general. See 
also ANERICAN CIVIL WAR. 

BIBLIOGRAPHY.-F. D. Grant (ed.), Personal Memoirs o f  U. S .  Grant, 
2 vol. (1909) ; R. U. Johnson and C. C. Buel (eds.), Battles and Leaders 
o f  the Civil W a r ,  4 vol. (1884-87) ; Bruce Catton, Grant Moves South 
(1960) ; M. F. Steele, American Campaigns (1922). (C. W. TE.) 

VICO, GIAMBATTISTA (1668-1 744), Italian  hil lo sop her 
of law and of cultural history, renowned as the exponent of a 
"new science of humanity," was born in Naples on June 23, 1668. 
The son of a poor bookseller, he attended various schools for 
short periods but was largely self-taught. For nine years he 
was tutor to the nephe\vs of the bishop of Ischia, in the castle 
of \Jatolla in the Cilento, south of Salerno. He received his law 
degree from the University of Naples in 1694 and was professor 
of rhetoric there from 1699 until 1741, when he was succeeded 
by his son G e n ~ a r o .  H e  had aspired to a chair of law, but made 
no further attempt after an unsuccessful candidacy in 1723. He 
was appointed royal historiographer in 1735. H e  died in Naples 
in the night of Jan. 22-23, 1744. 

One of the duties of the professor of rhetoric was to open the 
academic year with a Latin oration, and Vico's first professional 
publication. "On the Method of the Studies of Our Time" (De 
nostri temporis studiorum ratione, 1709)~  was expanded from 
such an inaugural oration. Six of his earlier orations, concerned 
with the several ends of university studies, he revised to form a 
companion volume but did not publish. 

After a metaphysical essay "On the Ancient Wisdom of the 
Italians" (De antiqzrissi?na Italorum sapientia, 1710) and a biog- 
raphy of Marshal Antonio Carafa (De rebz~s gcstzs A .  Caraphaei, 
1716), he published in the three volumes of his "Universal Law" 

(De uno universi iuris principio et fine uno, etc.. 1720-22) a first 
version, or more precisely the first three versions, of his "new 
science of the common nature of nations" or "principles of hu- 
manity" as he later called it. 411 the works so far mentioned were 
in Latin, but from then on he wrote in Italian. After an un- 
published intermediate version "in negative form," there appeared 
in 1725 the first published version to bear the name Scienza nuova 
in its title. A completely rewritten second edition appeared in 
1730, and a much revised third edition in 1744, after his death. 

Among disciplines familiar to the 20th century, perhaps the 
nearest in intent to Vico's new science is the history of civiliza- 
tion. But what he laboured to bring about may be more accurately 
described as the convergence of history from the one side and the 
more systematic social sciences from the other and their inter- 
penetration to form a single science of humanity. In language 
closer to his own, the new science unites philology as ascertainment 
of particular historic fact and philosophy as demonstration of 
general truth. 

Vico approached his new science through a new theory of knowl- 
edge, announced in his publications of 1709 and 1710. We know 
in mathematics because. by abstraction and definition, me have 
made the objects of our knowledge. We have a quasi-knowledge 
of the world of nature just so far as we are able to carry the 
experimental method by which, as it were, we make what y e  know; 
but, to speak more strictly and as a whole, the world of nature is 
known only by God, who made it. On the other hand, we can 
know the civil world or world of nations, the institutions of human 
culture, because we have made that world and "its principles are 
therefore to be found within the modifications of our own human 
mind." 

The root formula for these modifications is not far to seek. 
"Men at first feel without observing; then they observe with a 
troubled and agitated spirit; finally they reflect with a clear mind." 
The recovery of the origins of civilization from the surviving 
fragments of antiquity by a new critical art guided by this formula 
is a more difficult matter, and it cost Vico "the research of a good 
twenty years." The best examples of this research are ( I )  his 
critique of "the fiction that the law of the Twelve Tables came 
to Rome from Greece" and ( 2 )  his "discovery of the true Homer" 
as the Greek people of the heroic or poetic age, mythological in 
thought, barbaric in manners and completely ignorant of the 
"recondite wisdom" of later philosophers. 

The principal aspects of the new science, as formulated in the 
edition of 1744, are: ( I )  a rational civil theology of divine prov- 
idence; (2) a philosophy of authority; (3) a history of human 
ideas; (4) a philosophical criticism; (5) an ideal eternal history; 
(6) a system of the natural law of nations; and (7) the principles 
of universal history. 

BIBLIOGRAPHY.-The standard edition of Vico's works is by Fausto 
Nicolini, 8 vol. (1911-41). For bibliography see Benedetto Croce, 
Bibliografia vichiana, as rewritten by F. Nicolini, 2 vol. (1947). On the 
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battista Vico (1911; rev. ed., 1947), Eng. trans. by R. G. Collingwood, 
The  Philosophy of Giambattista Vico (1913). See also Robert Flint, 
Vico (1884) ; C .  E. Vaughan, Studies i n  the History o f  Political Philos- 
ophy, Before and After  Rousseau, vol. i, pp. 207-253 (1925); H. P. 
Adams, The  Life and Writings oj  Giambattista Vico (193.5) ; A. Robert 
Caponigri, Time and Idea: the Theory of History in  Giambattista Vico 
(1953).  On Neapolitan intellectual life in Vico's time see M. H. Fisch, 
"The Academy of the Investigators," in Science, Medicine and History:  
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(M. H. FH.) 
VICQ-D'AZYR, F ~ L I X  ( I  748-1 794), French physiologist 

and pioneer in comparative anatomy, was born at  Valognes, Nor- 
mandy, on April 23, 1748, the son of a physician. H e  went to 
Paris in 1765 to study medicine and h o m  1773 gave courses at  the 
Jardin des Plantes that opened up an entirely new approach to the 
study of anatomy. He compared the structures of the arms and 
legs in man with the limbs of other vertebrates, and demonstrated 
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the similarity of the muscular systems and their function. His 
description of the structure of the brain was the most exact up 
to that time. I n  1774 he was elected a member of the Academie 
des Sciences. The following year he  was appointed to study an  
epizootic in the south of France, and partly as a result of his ex- 
periences during that investigation, encouraged the creation of a 
new society for the.study of epidemic diseases: La SociCtC Royale 
de Medicine, founded in I 776 with Vicq-d'hzyr as permanent secre- 
tary. H e  became consulting physician to the queen and on the 
death of G. Buffon in 1788 was elected to his seat in the AcadCmie 
F ran~a i se .  

His many studies dealing with vertebrate comparative anatomy 
and physiology were published in the Me'moires de l'rlcade'mie des 
Sciences and other scientific journals. An annotated edition con- 
taining most of these memoirs was prepared by Moreau: Oeuvres 
complbtes de Vicq-d'Azyr,  6 vol. (1805)  Besides these he wrote 
La Me'dicine des b i tes  ci cornes (1781). H e  died a t  Paris on 
June 6, 1794. His S y s t l m e  anatomiqzre des qz~adrzcpbdes was left 
unfinished, but was completed by Hippolyte Cloquet and pub- 
lished in the Encyclope'die me'thodique, vol. 3 (1819). (ED. HE.) 

VICTOR, the name of three popes and two antipopes. 
VICTOR I. SAIST, pope in the last decade of the and century, 

an African. succeeded Eleutherius in 189. His pontificate. which 
lasted 10 years. is memorable for a great enhancement of Rome's 
authority in the church. H e  treated the Quartodecimans harshly 
in the controversy about fixing the date of Easter. 

VICTOR I1 (Gebhard),  pope from 105 j to 1057, was the son of 
the Swabian count Hartwig of Calw (Ka l~v) .  At the instance of 
Gebhard. bishop of Regensburg. a relative of the emperor Henry 
111, he was appointed bishop of Eichstadt in 1042, when he was still 
very young. His talents soon enabled him to render important 
services to the emperor. \?hose chief adviser he eventually became. 
His nomination to the papacy. in succession to Leo I X .  by the 
emperor a t  I la inz  in the autumn of 1054, was made on the demand 
of the Roman deputation headed by Hildebrand (the future 
Gregory 1-11). After his consecration at  St. Peter's (April 13. 
1055) Victor rejoined the emperor a t  Florence in May. There, 
in June, they held a council which again condemned clerical mar- 
riages, simony and the alienation of the estates of the church. 
I n  the following year he was summoned to Germany to the side 
of the emperor and was with him when he died at  Botfeld in the 
Harz on Oct. 5. 1oj6. As guardian of the infant Henry IV and 
adviser of the empress regent Agnes, Irictor nevi wielded enormous 
power, which he began to use with much tact for the maintenance 
of peace throughout the empire and for strengthening the papacy 
against the aggressions of the barons. He died shortly after his 
return to Italy,  a t  Arezzo, on July 28,. Io j7 .  

VICTOR I11 (Dauferius). pope from 1086 to 1087. was born in 
1027. a member of the ducal house of Benevento. After studying 
in various monasteries he entered the cloister at  Monte Cassino, 
where his name was changed to Desiderius. In  1oj8.  on the death 
of Pope Stephen X ( x h o  had retained the abbacy of l l on te  Cassino 
throughout his pontificate). Desiderius succeeded him as abbot. 
His rule there marks the golden age of that great monastery: he 
promoted literary activity and established an important school of 
mosaic. Desiderius was created cardinal priest of Sta. Cecilia 
by Kicholas I1 in 1oj9  and as papal vicar in southern Italy con- 
ducted frequent negotiations between the Sormans and the pope. 
Among the three or four men suggested by Gregory VII  on his 
deathbed as most worthy to succeed him ~ v a s  Desiderius, who 
was favoured by  the cardinals because of his learning, his connec- 
tion with the Kormans and his diplomatic ability. The abbot, 
ho\vever, declined the papal crown. and the year 1085 passed ivith- 
out an election. The cardinals at  length proclaimed him pope 
against his will on May 24. 1086. but he was driven from Rome by 
supporters of the emperor Henry I V  before his consecration was 
complete. Laying aside the papal insignia at  Terracina. he re- 
tired to his beloved Monte Cassino. I n  1087, as vicar of the Holy 
See he convened a synod a t  Capua early in March, resumed the 
papal insignia on March 21 and received tardy consecration in 
St. Peter's on May 9 ;  but imperial support for the antipope 
Clement I11 (Guibert of Ravenna) made it impossible for Victor 

to spend more than a few weeks in Rome. H e  sent t o  Tunis an 
army that defeated the Saracens and compelled them to  pay 
tribute to the papal see. I n  Aug. 1087 he held a synod a t  
Benevento, which renewed the excommunication of Guibert;  
banned Archbishop Hugo of Lyons and Abbot Richard of Mar -  
seilles as schismatics; and confirmed the prohibition of lay in- 
vestiture. Falling ill a t  the synod. Victor returned to  Monte  
Cassino. where he died on Sept. 16. 108;. 

While abbot of Monte Cassino, Victor I11 contributed personally to 
the literary activity of the monastery. His Dialogi de nzivaculis S .  Bene -  
dicti and his Epistolae were printed by J .  P. Migne (ed.) ,  in Patrologia 
latina, vol. cxlix (Paris, 1853) ; his short account of t\vo miracles of 
Leo IX is in the Bollandist Acta Sanc torum,  under April 19 (Paris, 
Rome, 1866). 

VICTOR I V  (Gregory, sometimes surnamed Cont i ) ,  the first anti- 
pope to take the name. had since 1 1 2 2  been cardinal priest of SS. 
Dodici Apostoli when he was chosen by a party opposed to  I n -  
nocent I1 in succession to the antipope Anacletus 11, about 
March I j, 1138. St. Bernard of Clairvaux. however. prevailed on 
him to make his submission to Innocent on Ylay 29. 

VICTOR I V  (Octavian of ?*lonticelli), second antipope of the  
name, had since I 138 been cardinal priest of Sta.  Cecilia when he 
was elected successor to Adrian I V  by a minority of cardinals in 
the course of a series of indecisive scrutinies in the three days 
following Sept. 4,  11 59. H e  was put up  in opposition to Alexander 
I11 by those who desired a mpprockc?nent with the emperor 
Frederick I Barbarossa and was the first of the series of antipopes 
that Barbarossa \\-as to support in his struggle against Alexander. 
After a scandalous scene in which Octavian snatched the scarlet 
mantle from his rival. his armed supporters burst into St. Peter's 
and enthroned him. forcing Alexander to withdraw. Victor was 
consecrated a t  Farfa by Imarus, cardinal bishop of Tusculum, on 
Oct. 4. Despite Frederick's diplomatic efforts and his a t tempt  a t  
the council of Pavia (Feb. 1160) to consolidate ecclesiastical 
opinion on Victor's behalf, the rest of Europe had no desire to  
see a r e ~ ~ i v a l  of imperial control over the papacy. and even in 
Germany a section of the clergy remained loyal to Alexander. 
\-ictor died on April 2 0 .  1164. a t  Lucca. whither he had been con- 
ducted by the imperial arch-chancellor, Rainald of Dassel. H e  was 
succeeded by the antipope Paschal 111. Pope Gregory V I I I  had 
his hones disinterred in 1187. 

VICTOR, SEXTUS AURELIUS, prefect of Pannonia 
about 360 (Amm. Marc.. xxi, IO) ,  possibly the same as the consul 
(jointly with Valentinianj in 373 .and as the prefect of the city 
who is mentioned in an  inscription of the time of Theodosius. 
Four  small historical works have been ascribed to him on more or 
less doubtful grounds: ( I )  Origo Ge~zt i s  Romanae,  ( 2 )  D e  Viribus 
Illustribus Romae,  ( 3  j De  Caesaribzls, (4)  D e  Vi ta  et 1VIoribus 
Imperatorunz Roma?zorzr??~ e x c e ~ p t a  ex Libris Sex .  Aur.  I'ictoris 
The  four have generally been published together under the name 
Historia R o ~ n a n a ,  but the fourth is a re'chuzcffe' of the third. 

The first edition oi all four was that of A. Schottus (.4nt~verp, 1579). 
A good modern edition of the De Caesaribus is by F. Pichlmayr (Mu- 
nich, 1892) .  

NICTOR AMADEUS I1 (1666-1 j32) ,  duke of Savoy and 
king first of Sicily and then of Sardinia: is famous for his ag- 
grandizement of the house of Savoy as a European power and also 
for his astute changes of alliance in ~var t ime.  H e  was born a t  
Turin on &lay 14. 1666. the son of Charles Emmanuel 11 of Savoy. 
His mother. Marie Jeanne Baptiste of Savoy-Nemours. became 
regent for him on his father's death in 1675 and pursued a pro- 
French policy: and in 1684. when \-ictor ;\madeus began to rule in 
person. he married Anne Xlarie of Orlians (1669-1728)~ niece of 
Louis XI\ '  of France. In  1687. ho~vever,  he  vent to Venice for a 
secret conference with representatives of the German powers then 
coalescing against Louis. JVhen the If'ar of the Grand Alliance 
(9.v.) broke out. the French tried to ensure that he would not be 
against them. but in 1690 he settled terms with the .Austrian and 
Sparliih Habsburgs. refused to allow the French to garrison Tur in  
and entered the war on the side of the allies. England and Hol- 
land ratified the terms accorded to him by the Habsburgs. while 
insisting on guarantees for his Ivaldensian subjects. As the war 
went against him (battles of Staffarda [169o] and Marsaglia 
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[1693]), he demanded the government of Milan from his Spanish 
ally and. on being refused this, negotiated for a separate peace with 
France. The treaty of Turin (1696) gave Savoy very favourable 
terms and increased territory; and it stipulated the neutrality of 
Italy for the rest of the war, which ended with the,peace of Rys- 
wick (169;). His daughter Marie-Adelaide was married to the 
French dauphin's eldest son. 

In  the War of the Spanish Succession (q.v.) Victor Amadeus 
allied himself first with the French (1701). Then, in 1702 he 
began negotiations with the Holy Roman emperor; and late in 
1703 he finally changed sides, after the suspicious French had dis- 
armed a contingent of his troops. The French defeat a t  Turin 
(1706) secured his position in Italy; and the treaties of Utrecht 
and Rastatt ( I  j I 3-14) gave him the royal title as king of Sicily. 
The quadruple alliance of 1720 made Victor Amadeus take Sardinia 
instead of Sicily, which he had lost to the Spaniards in 1718, 
though he would have ureferred a state on the Italian mainland, such 
as Parma. 

In 1730 Victor Amadeus abdicated his crown in favour of his son, 
Charles Emmanuel 111, and retired to ChambCry with his newly married 
second wife, Anna, the nidowed contessa di San Sebastiano. When he 
tried to revoke his abd~cation, Charles Emmanuel eventually had him 
arrested (1711) and confined first at Rivoli and then at Moncalieri, 
where, on Oct 31, 1732 ,  Victor Amadeus died. 

BIBLIOGRAPHY -D. Carutti, Storia del regno d i  Vittorio Amadeo 11, 
3rd ed (Turin, 1897) , the marchesa Vitelleschi, The Romance of  Savoy, 
Eng trans, 2 vol (London, 1905) ; various authors, S t u d i  su Vzttorio 
Amadeo I I  (Turin, 1933) 

VICTOR EMMANUEL I1 (1820-18 ;a), king of Sardinia 
and first king of Italy, was born at  Turin on March 14, 1820, 
and was the son of Charles Albert, prince of Savoy-Carignano. 
Brought up in the bigoted and chilling atmosphere of the Pied- 
montese court, he received a rigid military and religious training, 
but little intellectual education. In  1842 he married Adelaide, 
daughter of the Austrian Archduke Rainer. Victor Emmanuel 
played no part in politics during his father's lifetime, but took an 
active interest in military matters. iVhen the war with Austria 
broke out in 1845, he was delighted at  the prospect of distinguish- 
ing himself, and was given the command of a division. At Goito 
he was slightly nounded and displayed great bravery, and after 
Custozza defended the rearguard to the last (July 25, 1848). 
After the defeat at Novara on March 23, Charles Albert, having 
rejected the peace terms offered by the Austrian field-marshal 
Radetzky, abdicated in favour of his son. Victor Emmanuel was 
received by Radetzky with every sign of respect and the field- 
marshal offered not only to waive the claim that Austria should 
occupy a part of Piedmont, but to give him an extension of ter- 
ritory, provided he revoked the new Piedmontese constitution 
granted by Charles Albert in March 1848, and substituted the 
old blue Piedmontese flag for the Italian tricolour, which 
savoured too much of revolution. But the young king rejected 
the offer, and had to agree to the temporary Austrian occupa- 
tion of part of his territories and of half the citadel of Ales- 
sandria, to disband his Lombard, Polish and Hungarian volun- 
teers, and to withdraw his fleet from the Adriatic; but he secured 
an amnesty for all the Lombards compromised in the recent 
revolution, ha\,ing even threatened to go to war again if it were 
not granted. I t  was the maintenance of the constitution in the 
face of the overwhelming tide of reaction that established his 
position as the champion of Italian freedom and earned him the 
sobriquet of Rd Galantuomo (the honest king). But the task 
entrusted to him nas  a most difficult one. Parliament having re- 
jected the peace treaty, the king dissolved the assembly; in the 
famous proclamation from Rfoncalieri he appealed to the people's 
loydlty, and the new Chamber ratified the treaty (Jan. 9, 1850). 
This same year, Cavour (q v.) was appointed minister of agri- 
culture in D'Azeglio's cabinet, and in 18 j 2  became prime minister. 

In  having Cavour as his chief adviser Victor Emmanuel was 
most fortunate, and but for that statesman's astounding diplo- 
matic genius the liberation of Italy would have been impossible. 
The years from 18jo to 18j9 were devoted to restoring the shat- 
tered finances of Sardinia, reorganizing the army and modernizing 
the antiquated institutions of the kingdom. Among other re- 
forms the abolition of the for0 ecclesiastico (privileged ecclesias- 

tical courts) brought down a storm of hostility from the Church 
both on the king and on Cavour, but both remained firm in sus- 
taining the prerogatives of the civil power. When the Crimean 
War broke out, the king strongly supported Cavour in the pro- 
posal that Sardinia should join France and England against Rus- 
sia so as to secure a place in the councils of the great powers and 
establish a claim on them for eventual assistance in Italian 
affairs (1854). I n  1855, while the allied troops were still in 
the East, Victor Emmanuel visited Paris and London, where he 
was warmly welcomed by the Emperor Napoleon I11 and by 
Queen Victoria, as well as by the peoples of the two countries. 

Victor Emmanuel's object now was the expulsion of the Aus- 
trians from Italy and the expansion of Sardinia into a North 
Italian kingdom, but he did not regard the idea of Italian unity 
as coming within the sphere of practical politics for the time 
being, although a movement to  that end was already beginning to 
gain ground. With this end in view he entered into communica- 
tion with some of the conspirators, especially with La Farina, the 
leader of the Societd Naziomle, and even communicated with 
Mazzini and the republicans. In  1859 Cavour's diplomacy suc- 
ceeded in drawing Napoleon I11 into an alliance against Austria, 
although the king had to agree to  the cession of Savoy and pos- 
sibly of Nice and to the marriage of his daughter Clothilde to 
the emperor's cousin Prince Napoleon. These conditions were 
very painful to him, but he was always ready to sacrifice his own 
personal feelings for the good of his country. He had an inter- 
view with Garibaldi and appointed him commander of the newly 
raised volunteer corps, the Cacciatori delle Alpi. Even then Na- 
poleon would not decide on immediate hostilities, and it required 
all Cavour's genius to bring him to the point and lead Austria 
into a declaration of war (April 1859). Although the Franco- 
Sardinian forces were successful in the field, Napoleon, fearing 
an attack by Prussia and disliking the idea of a too powerful 
Italian kingdom on the frontiers of France, insisted on making 
peace with Austria, while Venetia still remained to be freed. 
Victor Emmanuel, realizing that he could not continue the cam- 
paign alone, agreed to the armistice of Villafranca. When Cavour 
heard the news he hurried to  the king's headquarters a t  Mon- 
zambano, and in violent, almost disrespectful language implored 
him to continue the campaign at  all hazards. But the king on 
this occasion showed great political insight and saw that by adopt- 
ing the heroic course proposed by the latter he ran the risk of 
finding Napoleon on the side of the enemy, whereas by waiting 
all might be gained. Cavour resigned oflice, and by the peace 
of Ziirich (Nov. 10, 1859) Austria ceded Lombardy to Sardinia, 
but retained Venetia; the central Italian princes who had been 
deposed by the revolution were to be reinstated, and Italy 
formed into a confederation of independent states. But this solu- 
tion was most unacceptable to Italian public opinion, and both 
the king and Cavour determined to assist the people in prevent- 
ing its realization, and consequently entered into relations with 
the revolutionary governments of Tuscany, the duchies and of 
Romagna. As a result of the events of 1859-60, those provinces 
were all annexed to Piedmont, and when Garibaldi decided on the 
Sicilian expeditio~l Victor Emmanuel secretly assisted him. He 
had considerable influence over Garibaldi, who, although in 
theory a republican, was greatly attached to the bluff soldier- 
king. When Garibaldi having conquered Sicily was determined 
to invade the mainland possessions of Francis 11. of Naples, Vic- 
tor Emmanuel, foreseeing international difficulties, wrote t o  the 
chief of the red shirts asking him not to  cross the straits; but 
Garibaldi, although acting throughout in the name of his majesty, 
refused to obey and continued his victorious march, for he knew 
that the king's letter was dictated by diplomatic considerations 
rather than by his own personal desire. Then, on Cavour's ad- 
vice, King Victor decided to participate himself in the occupation 
of Neapolitan territory, lest Garibaldi's doubtful entourage should 
proclaim the republic or create anarchy. When he accepted the 
annexation of Romagna offered by the inhabitants themselves 
the pope excommunicated him, but, although a devout Catholic, 
he continued in his course undeterred by ecclesiastical thunders, 
and led his army in person through the Papal States, occupying 
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the Marches and Lmbria, to  Naples. On Oct. 29 he met Gari- 
baldi, who handed over his conquests to the king. On Feb. 18, 
1861, the parliament proclaimed him king of united Italy. 

The next few years were occupied with preparations for the 
liberation of Venice, and the king corresponded with Mazzini, 
Klapka, Tiirr and other conspirators against Austria in Venetia 
itself, Hungary, Poland and elsewhere, keeping his activity secret 
even from his own ministers. The alliance with Prussia and the 
war with Austria of 1566, although fortune did not favour Italian 
arms, added Venetia to  his dominions. 

The  Roman question yet remained unsolved, for Napoleon, 
although he had assisted Piedmont in 18jg and had reluctantly 
consented to the annexation of the central and southern prov- 
inces, and of part of the Papal States, would not permit Rome to 
be occupied, lest he should lose the support of the French cleri- 
cals, and maintained a French garrison there to protect the pope. 
LVhen war with Prussia appeared imminent Victor Emmanuel 
was anxious to  assist the man who had helped him to expel the 
Austrians from Italy, but he could not do so unless Napoleon 
gave him a free hand in Rome. This the emperor refused to do 
until i t  was too late. Even after the first French defeats the 
chivalrous king, in spite of the advice of his more prudent coun- 
cillors, wished to go to the rescue, and asked Thiers, the French 
representative who was imploring him for help, if with ~oo,ooo 
Italian troops France could be saved, but Thiers could give no 
such assurance and Italy remained neutral. On Sept. 20, 18 70, 
the French troops having been withdrawn, the Italian army en- 
tered Rome, and on July 2, 1871, Victor Emmanuel made his 
solemn entry into the Eternal City, which then became the cap- 
ital of Italy. 

The pope refused t o  recognize the new kingdom even before 
the occupation of Rome and the latter event rendered relations 
between church and state for many years extremely delicate. 
The king himself was anxious to  be reconciled with the Vatican, 
but the pope, or rather his entourage, rejected all overtures, and 
the two sovereigns dwelt side by side in Rome until death with- 
out ever meeting. Victor Emmanuel devoted himself to his 
duties as a constitutional king with great conscientiousness, but 
he took more interest in foreign than in domestic politics and 
contributed not a little to improving Italy's international posi- 
tion. On Jan. 9, 1878, Victor Emmanuel died of fever in Rome, 
and was buried in the Pantheon. 

Bluff, hearty, good-natured and simple in his habits, he 
always had a high idea of his own kingly dignity, and his really 
statesmanlike qualities often surprised foreign diplomats, who 
were deceived by  his homely exterior. As a soldier he was very 
b ~ a v e ,  but he did not show great qualities as a military leader. 
H e  had a great weakness for female society, and kept several 
mistresses; one of them, the beautiful Rosa Vercellone, he created 
Countess Mirafiori e Fontanafredda and married morganatically 
in 1869; she bore him one son. 

B ~ n ~ ~ o c ~ ~ ~ a ~ . - B e s i d e  the general works on Italy and Savoy, 
see V. Bersezio, ZZ Regno di Vittorio Emanuele I I .  (Turin, 1869) ; 
G. Massari, L a  vita ed it Regno di Vittorio Enzanuele II .  (Milan, 
1878) ; N. Bianchi, Storia della Diplomazia Europea i n  Italia (Turin, 
1865) ; I1 Carteggio Cavour Nigra 1858-61 (Bologne, 1 9 2 6 ) ;  C. S. 
Forester, Victor Emmanuel 11. (1927). (L. V.) 

operations, or in the matter of appointments. 
After Caporetto he multiplied his activities a thousand-fold, 

and his proclamation of Nov. 19, 1917, sounded like a trumpet- 
call t o  the whole people. After the armistice, King Victor Em- 
manuel returned to Rome on Nov. 14, 1918. 

On the night preceding the fascist "march on Rome" (Oct. 28, 
1922) the cabinet had decided unanimously to  proclaim martial 
law, of which Marshal Badoglio said in those days that the simple 
fact of its proclamation would have been sufficient to  disperse a t  
once the rabble of the so-called "march." The prime minister, 
Facta, went with the decree a t  midnight to  the villa Savoia, 
out of Rome, to  have i t  signed by the king. At  two in the 
morning back he went with the decree not signed by  the king. 
Official fascist propagandists a ro te  later on that the king had 
"nobly" refused to sign. Others, the first of whom was Count 
Sforza in his Makers of lModern Europe, asserted that Facta had 
accepted reluctantly the decision of the cabinet; that he had been 
induced b y  klussolini into believing that a new Facta-Mussolini 
cabinet might be formed; and that he secretly suggested that the 
king not sign the decree. The fact is that the king's rule had al- 
ways been to obey the prime minister in any political matters. 
He went too fa r  with this rule under fascism, because he signed 
and welcomed, or feigned to nelcome, decrees which violated his 
oath a s  a constitutional king, as  when he ratified the complete 
suppression of the freedom of the press, the suppression of the 
chamber of deputies, etc. TJnder Mussolini's rule, the king's pre- 
rogatives existed nominally but not in  fact, so that by  the time of 
World War I1 he was taking a small part indeed in the Italian 
affairs of state. On June 5, 1944, the day af ter  the Allies en- 
tered Rome, he  named his son, Crown Prince Humbert, lieu- 
tenant general of the realm, relinquishing all power for himself 
but retaining his title of king. On May 9, 1946, he abdicated 
in favour of Kumbert. On June 2, 1946, however, the Italian 
people voted to end the monarchy and to set up a republic. 
Victor Emmanuel died Dec. 28, 1947, in  Alexandria, Egypt. 

Victor Emmanuel married Princess Elena Petrovich-Niegosh, 
daughter of the first and last king of Montenegro; she bore him 
four daughters: Yolanda Margherita (June I, 1901)) Mafalda 
(Nov. 19. 1902), Giovanna (Nov. 13, 1907) and Maria (Dec. 26, 
1914); and a son and heir, Humbert, prince of Piedmont (Sept. 
15, 1904) Princess Yolanda was married in 1923 to Count 
Giorgio Calvi of Bergolo, Mafalda i n  1925 to Prince Philip of 
Hessen and Giovanna in 1930 to King Boris of Bulgaria. 

See L. Morandi, Come fu educato Vit torio Enzmanuele ZZZ (1901); 
and B. Astoni and P. Rost, It R e  alla guevra (1918). (L. V. ; X.) 

VICTORIA (1819-I~OI) ,  queen of the United Kingdom of 
Great Britain and Ireland, and from 1876 empress of India, was 
born at Kensington palace on May 24, 1819, the only child of Ed- 
ward, duke of Kent, fourth son of King George 111. With the 
death in 1817 of the prince regent's daughter. Princess Charlotte, 
there was no surviving legitimate offspring of George 111's 15 
children. In 1818, therefore, three of his sons, the dukes of 
Clarence, Kent and Cambridge, married to provide for the succes- 
sion. The duke of Kent's wife was Princess Mary Louisa Victoria 
of Saxe-Coburg-Gotha, the widow of Prince Ernest Charles of 
Leiningen. The duke of Kent died when his daughter (who was 

VICTOR EMMANUEL In (1869-1947), king of Italy, christened Alexandrina Victoria) was eight months old; accord- 
son of King Humbert I and Margherita of Savoy-Genoa, was born ingly, on George IV's accession she became heir to the throne next 
a t  Naples on Nov. 11, 1869. He entered the army and soon after after the duke of Clarence (subsequently William IV)  whose own 
attaining his majority, was appointed to the command of the children died in infancy. 
Florence Army Corps, and in 1896 t o  that of the Naples Army Victoria, by her own account, "was brought up very simply," 
Corps. His formal accession t o  the throne took place on Aug. g principally at  Kensington palace where her closest companions, 
and 11, 1900, after the assassination of his father (July 29). other than her homely and impoverished mother, were her half- 

When in 1915 Italy declared war on Austria, the king at  once sister FCodore and her governess Louise (afterward the Baroness) 
went to the war zone, remaining there until the armistice, ap- Lehzen, a native of Coburg. Her mother's nearest adviser was 
pointing his uncle Ferdinand, duke of Genoa, regent of the king- her brother, Victoria's uncle Leopold, widower of Princess 
dom t o  act in his stead. At the front he lived in a most unas- Charlotte. Until he became the first king of the Belgians in 1831 
suming manner a t  the "Villa Italia" near Udine, and after Cap- he lived a t  Claremont, near Esher, Surrey, where Victoria would 
oretto near Padua, constantly visiting the trenches and the most visit him. From her father's family she was virtually isolated, 
exposed positions, as well as the military hospitals, and leading growing up to regard herself as a Coburg rather than as a member 
t o  a very large extent the life of the soldiers. Although nominally of the house of Hanover. Her mother's morbid fear of Victoria's 
commander-in-chief he never interfered with the conduct of uncle, the duke of Cumberland, and after the death of George IV, 
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her pretentiousness on her daughter's behalf, led to an estrange- 
ment from Victoria herself and to friction with William IV. Early 
in life Victoria learned caution in her friendships; she also re- 
vealed a liking for her own way; nor did her retentive memory 
allour her to forgive readily. 

The legend (upon which the queen herself was to cast some 
doubt) ran that she was unaware until she was 12 that she would 
one day succeed to the throne. "I will be good" she is reported 
to have responded to the news. Not long afterward she began 
the detailed and highly characteristic Journal which she kept 
throughout her life. 

If in Great Britain at  mid-20th century the crown is at the 
centre of society and but rarely concerned with political decisions, 
a t  Victoria's accession in 1837 it was almost the reverse. Society 
in the conventional sense revolved not so much around the court 
as around the great houses whose owners might still look down 
upon, or a t  least askance at, the palace. Politics, however, still 
revolved around the throne. As recently as 1834 the Melbourne 
ministry had been dismissed by the crown, and prime ministers 
such as Sir Robert Peel who had served their political apprentice- 
ship before the Reform act of 1832 were still likely to hold "the 
confidence of the crown" to be a political necessity to an adminis- 
tration. The political role of the crown when Victoria first came 
to wear it was thus by no means clear; neither was the permanence 
of the throne itself. When she died and the new king moved 
from Marlborough house to Buckingham palace the change was 
one of social rather than of political focus: nor was there any 
doubt of the monarchy's continuance. That was the measure of 
her long reign. 

Accession.-In the early hours of June 2 0 ,  1837, Victoria re- 
ceived the archbishop of Canterbury and the lord chamberlain 
to  learn of William IV's death. Later that morning the privy 
council was impressed by the graceful assurance of the new 
queen's demeanour. The accession of a young woman was roman- 
tically popular; moreover. because of the so-called Salic law, which 
prevented succession by a woman, it entailed the separation of 
the crowns of Great Britain and Hanover, the latter of which 
passed to William IV's surviving brother, Ernest, the unpopular 
duke of Cumberland. 

The new queen, who had never before had a room to herself, 
exiled her mother to a distant set of apartments when they moved 
into Buckingham palace. Sir John Conroy, her mother's major- 
domo. was pensioned off; only Lehzen, of whom she was still in 
awe, remained close to the queen. Even her beloved uncle Leo- 
pold was politely warned off discussions of English politics. 
"Alone" at last, she enjoyed her new-found freedom. "Victoria," 
wrote her cousin, Prince Albert (9.v.) who was later to marry her, 
"is said to be incredibly stubborn and her extreme obstinacy to be 
constantly at war mith her good nature; she delights in Court 
ceremonies, etiquette and trivial formalities . . . She is said not 
to take the slightest pleasure in nature and to enjoy sitting up 
at  night and sleeping late into the day." I t  was, in retrospect, "the 
least sensible and satisfactory time in her whole life"; but at the 
time it  was exciting and enjoyable, the more so because of her 
romantic friendship with Lord Melbourne, the prime minister. 

Together with the threat of Cumberland as heir apparent, two 
episodes in 1839, revealing that if she had too little in her head 
she had perhaps too little in her heart also, may explain why 
"those who had her welfare most at heart were anxious," as she 
wrote long afterward, "to secure for her without delay a husband's 
guidance and support." Lady Flora Hastings, a maid of honour 
with Tory connections, was forced to undergo a medical examina- 
tion for suspected pregnancy. The gossip, when it was discovered 
that the queen had been mistaken, became the more damaging when 
later in the year Lady Flora died of a disease not diagnosed by the 
physician whom the queen had thrust upon her earlier. The brief 
enthusiasm of the populace over the coronation (June 28, 1838) 
swiftly dissipated. 

Between the two phases of the Hastings case "the bedchamber 
crisis" intervened. Lord Melbourne had proved a delightful and 
devoted mentor to the young queen; but, by surrounding the 
queen with Whig ladies, he had allowed her to become a Whig 

partisan. Vt7hen he resigned in May 1839 Sir Robert Peel, the 
Conservative leader, stipulated that the Whig ladies of the bed- 
chamber should be removed. The queen imperiously refused, not 
\~ithout Melbourne's encouragement. "The Queen of England 1~il l  
not submit to such trickery," she said. Peel therefore declined to 
take office which Melbourne rather weakly resumed. "I was very 
young then," wrote the queen long afterward "and perhaps I 
should act differently if it tvas all to be done again." Denuncia- 
tion of her conduct became a popular item in Chartist propaganda. 

For a short time after Albert's arrival a t  Windsor the queen 
wrestled with her desire for continued and enjoyable independence 
until on Oct. 15, 1839, she proposed to him. Her letters became 
ecstatic; his were more circumspect. They were married on 
Feb. 10, 1840, the queen dressed entirely in articles of British 
manufacture. 
The "Albert ine Monarchy."'-At first the queen was insistent 

that her husband should have no share in the government of the 
country. Within six months, on Melbourne's repeated suggestion, 
the prince was allowed to start seeing the despatches, then to be 
present when the queen saw her ministers. The concession became 
a routine and, during her first pregnancy, the prince received a 
"key to the secret boxes." Quickly, too, she learned from her 
husband to dislike London and to abandon late parties. His was 
the stronger personality. I t  was the "Prince mho insisted on 
spotless character, the Queen not caring a straw about it," the 
duke of Wellington (9.v.) told Charles Greville, the diarist- 
the prince was "extremely strait-laced and a great stickler for 
morality whereas she was rather the other way." The royal dinner 
parties became a conspicuous model of decorum: and not very 
amusing. 

Blissfully happy herself, the queen settled down to have children 
while the prince busied himself with the administration of the 
royal properties. The "mere amusement" of the gossipy days with 
Melbourne was past. Later she recorded talking them over with 
her husband and of her "unbounded affection and admiration for 
Lord Melbourne which I said to Albert I hardly knew from what 
it arose excepting the fact that I clung to someone and having 
very warm feelings. Albert thinks I worked myself up to what 
really became rather foolish." 

I t  is convenient to summarize here the growth of the royal 
family. The princess royal (the "Vicky" of the Letters) was born 
in Nov. 1840; in 1858 she married the crown prince of Prussia 
and later became the mother of the emperor William 11. The 
prince of Wales (Edward VII)  was born in 1841. Then followed 
Princess Alice, afterward grand duchess of Hesse, 1843; Prince 
Alfred. afterward duke of Edinburgh and duke of Saxe-Coburg- 
Gotha. 1844; Princess Helena (Princess Christian), 1846; Princess 
Louise (duchess of Argyll), 1848; Prince Arthur (duke of Con- 
naught). 18 50 ; Prince Leopold (duke of Albany), 1853 ; Princess 
Beatrice (Princess Henry of Battenberg), 1857. The queen's first 
grandchild was born in 1859, her first great-grandchild in 1879. 
There mere 37 great-grandchildren alive at  her death. 

The prince came into his ou7n to negotiate a compromise on the 
bedchamber question with Peel after the Melbourne government 
had been defeated in the general election of 1841. The queen's 
first interview with Peel went well, eased by Melbourne's advice to 
his successor: "the Queen is not conceited-she is aware there 
are many things she cannot understand and she likes to have them 
explained to her elementarily-not at length and in detail but 
shortly and clearly." If ,  as Lady Lyon once noted, "there was 
'a vein of iron' which ran through the Queen's extraordinary 
character," her personal happiness as wife and mother evoked a 
less willful humility. Peel's very real distress when in the summer 
of 1842 an attempt was made to assassinate the queen-tagether 
with the affinity between the prince and the new prime minis- 
ter-soon converted the "cold odd man" of the queen's earlier 
comment into "a great statesman, a man who thinks but lit- 
tle of party and never of himself." Lord Aberdeen, the foreign 
secretary, also became a great favourite. "We felt so safe with 
them both," she told King Leopold. I t  was under Albert's in- 
fluence that she came to adopt what she later called "the obvious 
but up to that time much neglected doctrine that it  is the para- 
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mount duty of a constitutional monarch to maintain a position 
of neutrality towards the leaders of party on both sides." At' 
the election of 1841 the queen had subscribed, through Lehzen, 
£1 j.000 to the Whig cause. 

By the autumn of 1842 Lehzen had left for Germany forever 
and the prince could reorganize the palace. He became effectively 
the queen's private secretary: according to himself. "her permanent 
minister": using his own staff. George Anson and Gen. Charles 
Grey, for the purpose. There are. perhaps, three significant 
aspects of what has been called the "Albertine monarchy": apart 
from the intense happiness in which it enclosed the queen. I n  
1842 she had made her first railway journey. Railway travel made 
an important contribution to the queen's contentment, for i t  
enabled her to spend much of the year in the Isle of Wight and 
in Scotland, ministers taking turn in "doing service" (as Lord 
Palmerston came to call i t ) .  by residing in attendance. An estate 
a t  Osborne in the Isle of Wight was purchased on Peel's advice, 
and the residence-"our island home"-built in 1846 out of the 
queen's savings from her income once the prince had got her 
properties into shape. She had already paid off her father's debts. 
The lease of the original Balmoral house near Ballater was taken 
in 1848 after three previous visits to Scotland. In  1852 the 
estate was bought and in 1855 a great castle in "Scotch baronial" 
was almost completed. At Bal'moral she xas  happiest: there it was 
possible to form a new establishment without the difficulties ~vhich 
the prince had encountered in organizing the palace or L'v'indsor 
castle. I n  Scotland. moreover, he did not have to face the unpopu- 
larity so frequently his experience in England. At Balmoral the 
royal pair and their family were able to live "with the greatest sim- 
plicity and ease." vrote Greville. The queen soon came to hold 
the Highlanders in more esteem than any other of her subjects. 
She liked the simpler life of the Highlands, as her published 
Journal w7as to reveal: she came to make the most of the thin 
stream of Scottish blood in her veins; also, so long as the sermons 
were short enough, to prefer the Scottish form of service. "You 
know," she was to tell Gladstone, "I am not much of an Episco- 
palian": and she developed a comfort in the consolations of the 
Rev. Norman MacLeod. as also a delight in the plain speech of 
John Brown, the Highland servant T T ~ O  stalked with Albert. 

The political circumstances within which the monarchy operated 
in the prince's lifetime are peculiarly worth remarking. After 
the repeal of the corn laws there was a period not ending until 
the election of 1568 when politics tended to consist of a series 
of temporary alliances between splinter groups and no single 
group (one may perhaps hardly use the word "party" in the modern 
sense so early) could guarantee its extended control over the 
house of commons: a condition rendering active political inter- 
vention by the crown not only possible but sometimes even neces- 
sary. There was a role for the cabinet maker: especially in helping 
to compose coalitions. Its significance must not, however, be 
overemphasized, since (as C. H.  Stuart reminds us: Trans. R o y .  
Hist. Soc., Fiftlz Series, vol. 4 [London, 19541) "the initiative in 
politics in the t~vilight years between the decline of royal govern- 
ment and the dawn of purely parliamentary ru!e still lay mith 
the official men of ministerial standing or ambition." 'and the 
queen's share "though substantial was al~vays secondary." I t  
may be doubted. however, whether she herself saw matters in 
this light. 

Again. the tradition persisted that in foreign affairs the crown 
had a special part to play, and could continue to "do it alone with 
a Secretary of State." Victoria and Albert had relatives through- 
out Europe and were to have more. Moreover, they visited and 
were visited by other monarchs: the tsar. Sicholas I, and Louis 
Philippe, for example, and later by Napoleon 111. Albert was 
determined that this personal intelligence should not be disre- 
garded and that the queen should never become (as his own mentor 
the Baron Stockmar had indicated) "a mandarin figure \I-hich has 
to nod its head in assent or shake it in denial as its ljlinister 
pleases." The result was a clash mith Lord Palmerston who could 
look back on a career of high office beginning before the royal 
couple mas born. Confident in his parliamentary skill and in 
his capacity to solve every problem of foreign policy on the spur 

of the moment, shrewd, bold, instinctive, contemptuous of foreign 
potentates, diplomatic amenities or his ministerial colleagues, in 
every respect save industry he n7as Albert's antithesis. T h e  prince 
distrusted Palmerston's character, disapproved of his methods, 
thought his policy shallo~v, and. prompted by Stockmar, disagreed 
with his concept of the constitution. 

In  the ensuing contests Victoria, as Albert's disciple, outran her 
lord and master in her vehemence and in 18 jo thought "it right 
in order to avoid any mistakes for the future. to explain what i t  is 
she expects from the foreign secretary. She requires: ( I )  that 
he distinctly state what he proposes in a given case in order that 
the Queen may know as distinctly to what she has given her royal 
sanction; ( 2 )  having once given her sanction to a measure, that 
it be not arbitrarily altered or modified by the minister." Palmer- 
ston's habits did not change and n-hen ~vithout consultation he 
expressed his approval of Louis Xapoleon's coup d'e'tnt in 1851, 
Lord John Russell a t  once dismissed him. using the occasion to 
make public the queen's memorandum just quoted. Within a few 
months Palmerston was back in office. however, as home secretary. 
and on the eve of the Crimean War the royal pair encountered a 
wave of unpopularity such as they had endured in 1846-4'7. 
There was however a marked revival of royal sentiment as the 
\Tar wore on. The queen personally superintended the committees 
of ladies who organized relief for the wounded and eagerly seconded 
the efforts of Florence Kightingale: she visited crippled soldiers 
in the hospitals, and instituted the Victoria Cross for  gallantry. 

Widowhood.-The importance of the Albert period lay in the 
training the queen received: in orderly ways of business, in hard 
work (~vhich she certainly never learned from Melbourne). in the 
expectation of royal intervention in ministry-making at home; and 
in the establishment of a private (because royal) intelligence 
service abroad. The English monarchy had changed. " In place 
of a definite but brittle prerogative it had acquired an undefinable 
but potent influence." (G. bl.  Young, pic to ria?^ England, 2nd ed., 
Oxford University Press. London, 19 53.) 

The queen had played with Albert a "substantial" (if "sec- 
ondary") part in choosing and putting into office Aberdeen's min- 
istry when Derby resigned in Dec. 1852. The habit died hard, 
for after the nervous breakdown-the "two dreadful first years 
of lonelinessfi-after the prince consort's death (Dec. I 861), she 
sought, on her recovery, to behave as he \vould have ordained. 
Her  testing point was, then, her "dear one's" point of view; and 
this she had known at a particular and thereafter not necessarily 
relevant period in English political life. Her training and his 
influence \?,ere ill suited to the "swing of the pendulum" politics 
which better party organization and a wider electorate enjoined 
after the Reform bill of 1867. She was a widow of 42 with nine 
children \\-hen Albert died. And since she blamed her son and 
heir for his death-the prince consort had come back ill from 
clearing up an indiscretion of Albert Edward's at Cambridge- 
she did not hesitate to vent her loneliness upon him. " It quite 
irritates me to see him in the room." she startled Lord Clarendon 
by saying. The breach was never really healed. The Hanoverians 
-and in this, at least, she T?-as a Hanoverian-were never able 
to get on to terms with their heirs. Hating ceremonial herself, 
although she had much talent for it, as time went on the queen 
was clearly envious of the popularity of the prince and princess 
of JVales. She liked to be, but she took little trouble to see that 
she was, popular. 

T o  Balmoral (to TT-hich telegraphic communication with London 
was established in the 1860s) and to Osborne, for four months 
in the year. she came to retreat in turn. giving the impression to 
shrewd observers like Walter Bagehot (whose Englislz Consti tu- 
t ion was published in 1867j that she was "a retired \vidowU 
because he could not read her Letters;  and. although his division 
between the dignified or "theatrical" and the efficient or "busi- 
ness" parts of the constitution. came to grow truer in her case, 
the Letters exist to reveal that, so far as she was concerned, 
she mas determined to remain, as Albert had taught her, very 
much one of the efficient parts of the constitution: although, 
from the point of vie\\- of the populace and those tradespeople who 
needed a more splendid court, carrying into cffect all too few 
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of the "theatrical" aspects of the task. She had been an  adoring 
wife and,  if Albert had left her prejudices less narrow, he had not, 
of course, been able to alter her temperament: as she herself 
realized. "My nature is too passionate," she told an old friend, 
"my emotions are too fervent;  he guided and protected me, he 
comforted and encouraged me." Not  only was Albert gone but 
the advisers of earlier days were dead too-Melbourne. Peel, 
Wellington and Aberdeen-and Stockmar had retired in Coburg. 
"Uncle Leopold" died not long afterxvard. And the old men who 
survived. she had never liked: Palmerston, Derby or Russell 
to whom there soon came a black-edged reproach from Osborne 
warning him not to take up Palmerston's habit of sending off 
drafts "without the Queen's having first seen them." (Jan. 14, 
1862). Moreover, there were to be changes, because of retire- 
ment,  in the next few years, in the household, and one of them xvas 
of some moment. "Good, excellent General Grey." who had 
been Albert's secretary, stoutly resisted her attempt to make 
herself a recluse. I t  was he who urged ministers to press her to 
appear in public. H e  realized what an  infliction i t  was to ministers 
that  she stayed so long a t  Balmoral and Osborne nursing her grief; 
he advised "a strong-even a perenzptory tone." Grey had been 
prepared to lose his temper with her-and survive. After he 
retired nobody dared, except, till 1883. John Brown. Henry 
(later Sir Henry) Ponsonby. Grey's successor, mas too young to 
try. H e  might soften her asperities, or take the blame on her 
behalf, but he could not,  indeed (despite his wife's prompting) 
did not try to, stand up to her prejudices as Grey had done. Y o  
longer restrained. her Letters became more forcefully character- 
istic, and, as Lady Ponsonby told Sir Henry, "When she is dis- 
agreed with, even slightly, she thinks nothing too bad to  say of 
the culprit." 

I t  was despite, yet because of, Albert that she succumbed to 
Disraeli. -4lbert had thought him insufficiently a gentleman and 
remembered what he had done to Peel; the prince had approved of 
Gladstone. Yet Disraeli was able to enter into the queen's grief. 
flatter her, restore her self-confidence and make the lonely crown 
an  easier burden. Behind all the calculated attack on her af- 
fections there was a bond of mutual loneliness, a note of mystery 
(which she had already found of interest in Napoleon 111): and 
the return to good gossip. Moreover, Disraeli told the queen 
in 1868 that it would be "his delight and duty,  to render the 
transaction of affairs as easy to your Majesty. as possible." Since 
the queen was only too ready to consider herself overworked, 
this approach \\-as especially successful. GIadstone, on the other 
hand. would never acknowledge that she was, as she put i t ,  "dead 
beat": perhaps because he never was himself; whereas Disraeli 
tired easily. The contrast between Disraeli's gay. often malicious, 
gossipy letters and Gladstone's 40 sides of foolscap is obvious. And 
there was no Albert to give her a neat pricis. Moreover, Glad- 
stone held the throne as an  institution in such awe that i t  affected 
his relations with its essentially feminine occupant. His "feeling" 
for  the crown, said Lady Ponsonby. was "always snubbed." There 
was a lack of personal understanding bet~veen the queen and 
Gladstone fairly early which was accentuated by  Disraeli's willing- 
ness that such should be so. Later, this was to grow into political 
differences; but they began, it would seem, on the psychological 
and personal level. Dean Wellesley, her favourite cleric, took 
considerable trouble to warn Gladstone in 1868 before he took 
office, that "everything depends upon your manner of approaching 
the  Queen. Her  nervous susceptibility has much increased 
since you had to do with her before and you cannot show too 
much-regard, gentleness, I might even sa; tenderness, towards 
Her." 

Gladstone took the advice to heart, and although they might 
differ on a particular issue, such as the disestablishment of the 
Irish church in 1869, i t  did not prevent the queen's active co- 
operation: in that particular issue, certainly. when her interven- 
tion with the bishops was decisive, to avoid clashes between the 
two houses. Friction began in 1871 when Gladstone, alarmed a t  
the wave of republican feeling, tried to persuade the queen to re- 
appear in public and postpone her departure to Balmoral. She 
threatened abdication, and Disraeli made matters worse for Glad- 

stone by defending the queen's seclusion in a speech savouring of 
what Gladstone called his "usual flunkeyism." When Gladstone 
subsequently appeared at  Balmoral he noted "the repellent power 
~ l h i c h  she so well knows how to use has been put in action towards 
me . . . I have felt myself on a new and different footing with 
her." 

Over Ireland. their paths separated ever more widely. Whereas 
"to pacify Ireland" had become the "mission" of Gladstone's life, 
the queen (like the majority of her subjects) had little under- 
standing of, or sympathy for, Irish grievances. She disliked dis- 
order and regarded the suggestion of Irish Home Rule as sheer 
disloyalty. The proposal of an  Irish "Balmoral" was repugnant to 
her, especially when i t  mas suggested that  the prince of N'ales 
might go in her place. T o  avoid the Irish sea, she claimed to be 
a bad sailor; yet she was willing in her later years to cross the 
English channel almost every year. I n  all, she made but four 
visits to Ireland, the last in 1900 being provoked by her appreci- 
ation of the gallantry of the Irish regiments in the South African 
War;  she never forgot that she was herself a soldier's daughter. 

C o n s t i t u t i o n a l  Position.-Nems of Gladstone's defeat in 1874 
found the queen in delight. "What an important turn the elections 
have taken." she wrote to Sir Theodore Martin (Albert's biogra- 
pher). "It s h o ~ s  that the country is not Radica2. What a triumph, 
too, Rlr. Disraeli has obtained and what a good sign this large 
Conservative majority is of the state of the country, which really 
required (as formerly) a strong Conservative party!" If .  years 
before. Melbourne, almost despite himself. had made her a good 
little IVhig: if Albert had left her, in general, a Peelite, tempera- 
mental and subsequently doctrinal differences n i th  Gladstone 
made it easy for Disraeli to turn her into a stout supporter of 
the Conservative party. And he took an artist's pleasure in doing 
so (as his L e t t e n  to Lady Bradford and Lady Chesterjield make 
evident). By 1878 we find Lady Ponsonby writing to her husband 
"I do think Dizzy has morked the idea of personal go\ernment to 
its logical conclusion and the seed mas sown by Stockmar and the 
Prince. IVhile they lived, the current of public opinion, espe- 
cially among the Ministers, kept the thing between bounds, but  
they established the superstition in the Queen's mind about her 
own prerogative. and we n h o  know her, know also perfectly how 
that superstition. devoid as i t  is of even a shadow of real politi- 
cal value, can be uorked by an  unscrupulous Minister to his own 
advantage." 

Lady Ponsonby went on to hint a t  a future clash with Glad- 
stone. When in Sept. 1879 a dissolution seemed imminent, the 
queen \+rote to the marchioness of Ely (who was, after the duchess 
of Argyll. perhaps her most intimate friend) : 

Dear Janie,-I wish it were possible for Sir Henry Ponsonby to get 
at sonze of the Opposition and to point out  the extrenze danger of bind- 
ing themselves by foolish, violent declarations about their policy before- 
hand I hope and trust the Government xvill be able to go on after the 
Election, as change is so disagreeable and so bad for the country; but, if 
~t should not ,  I wish the prtnctpal people of the Opposition should k n o w  
there are c e ~ t a i n  things which I never can consent to. 
I .  Any lowering of the position of this country by letting Russia have 
her way in the East, or by letting down our Empire in India and in 
the Colonies. This was  done under Mr. Gladstone, quite contravy to 
Lord Palmerston's policy, which, whatever faults he had, was  always  
for keepilzg u p  England which of late years had quite gone down, so 
that we were despised abroad. 
2 .  That I would never give way about the Scotch Church which is the 
real and true stronghold of Protestantism. 

These are points which I never  could allow to be trifled w i th ,  and I 
could have no  confidence in any men who attempted this. Our position 
in India, and in the Colonies, m u s t  be upheld .  I wish to t rus t  m y  Gov- 
ernment w-hoever it is, but they should be well aware beforehand I never 
could if they intended to t r y  and undo  what has been done. 

In the same way I never could take Mr. Gladstone or Mr. Lome as my 
Minister again, for I never could have the slightest particle of confidence 
in Bfr. Gladstone a f t e r  his violent, mischievous and dangerous conduct 
for the last three years, nor could I take the latter after the very offen- 
sive language he used three years ago against m e .  

Sir Henry Ponsonby has so many Whig friends that he might easily 
get these things kl town.  In former days much good was done by Baron 
Stockmar and Mr. Anson paving the way for future arrangements and 
preventing complications at the moment. like Sir Robert Peel's failure 
in 1839 about the Ladies. Ever yours affectionately, V.R. and I. I 
never coz~ld take Sir C .  Dilke as a Jfinister.  

After the blow fell with the Conservative party's defeat i n  1880 
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she sent for Lord Hartington. "Mr. Gladstone she could have 
nothing to do with, for she considers his whole conduct since '76 
to have been one series of violent, passionate invective against 
and abuse of Lord Beaconsfield and that he catlsed the Russian 
war." Nevertheless, as Hartington pointed out, it was Gladstone 
whom she had to have. She made no secret of her hostility, she 
hoped he ~vould retire, and she remained in correspondence with 
Lord Beaconsfield (as Disraeli had become). Gladstone. indeed, 
said he himself "would never be surprised to see her turn the 
Government out, after the manner of her uncles." Over the 
abandonment of Kandahar, in 1881, for example, Ponsonby had 
never seen her so angry: "The Queen has never before been 
treated." she told him, "with such u-ant of respect and considera- 
tion in the forty three and a half years she has worn her thorny 
cronn . . . ." Over the Franchise bill of 1884 she nas able to 
intervene usefully, and it nould seem that it was Lord Salisbury 
who was the more difficult; nevertheless she blamed Gladstone. 
"The Lords." she said, "are not  in disharmony nith the people, but 
unfortunately Mr. Gladstone's government leans so much to the 
extreme Radical side, instead of to the sound and moderate por- 
tion of his following. that measures are presented to the House of 
Lords which the Conservatives and moderate Liberals do not feel 
they can with safety agree to. No one is more truly Liberal In her 
heart than the Queen, but she has aluays strongly deprecated the 
great tendency of the present Government to encourage instead of 
checking the stream of destructive democracy which has become 
so alarming. This it is that. she must sap justly, alarms the House 
of Lords and all moderate people. And to threaten the House of 
Lords that they \\ill bring destruction on themselves is in fact, to 
threaten the Monarchy itself Another Sovereign but herself must 
acquiesce in any alteration of the House of Lords. She ail1 not 
be a Sovereign of a Democratic Monarchy." She "~vas under the 
impression," said Ponsonby's son, that "she was holding the scales 
evenly between the two parties." 

Of the three great rights (to be consulted. to encourage and 
to warn) which Walter Bagehot had awarded the crown in his 
English Constitution she had come to make partisan use. Koth- 
ing escaped her "drill eye." She insisted on consultation whoever 
was in power-and over the most trivial details. As time went 
on, she came, to encourage the Conservatives and to warn the 
Liberals. The considered view of the Radical Joseph Chamber- 
lain, not notably a friend of royalty, is of interest: "The Queen 
does interfere constantly," he wrote; "more, however. when 
Liberal Ministers are in power than when she has a Conservative 
Cabinet, because the Conservatives on the 15hole do what she likes, 
as she is a Conservative; whereas the Liberals are continually 
doing and indeed exist for the purpose of doing the things she does 
not like. But it is very doubtful how far her interference is un- 
constitutional. and it would be quite impossible to prove it . . . 
The Queen is a woman of great ability . she writes to the Prime 
Minister about everything she does not like, which when he is a 
Liberal means almost everything that he says or does . . . she 
insists that administrative acts should not be done nithout delay 
for the purpose of consulting with regard to them persons ~vhose 
opinions she knows xi11 be unfavourable . . . her action to my 
mind is strictly speaking constitutional . . . it would be difficult 
to maintain that ui th  her immense experience the Queen is not 
justified in asking for time in order that men of distinction should 
be consulted upon various acts." Her warnings in 1884 about 
General Gordon passed unheeded. and when he 15as killed at  
Khartoum she sent her reproof (Feb. j. 1885) en  clair. 

"The lengthening experience of the Queen. laid up in the most 
retentive and faithful memory, was making her an excellent person 
to talk things over with; if she had mastered the nervous horror 
of London which drove her to Balmoral or Osborne, and had kept 
her Ministers under the charm at Buckingham Palace, her influ- 
ence would have groan with her experience. . . . On three occa- 
sions after the Prince's death she intervened with decisive effect: 
in checking the hysterical fussiness with which Palmerston and 
Russell were behaving over Schleswig-Holstein under the grim 
contemptuous eyes of Bismarck; in promoting the passage of the 
Reform Bill of 1867; in releasing the deadlock of the Houses over 

Reform and Redistribution in 1884. But Disraeli had made her a 
partisan: the hoarded experience which might have been freely a t  
the disposal of all her Ministers was reserved for such favourites 
as Salisbury and Rosebery, and the influence was dissipated in 
reprimands and injunctions, often shrend, a l ~ ~ a y s  vigorous, but 
sometimes petulant and sometimes petty. . . . Now that her rela- 
tions with her ministers are known with some degree of intimacy, 
it is permissible to say that if she never overstepped the limits 
of her admitted powers, she did not alnays behave well within 
them: she did her duty but often with a reluctance and temper 
which in a more critical age might have been even dangerously 
resented." (G. RI. Young, I'ictorian England, and ed., Oxford 
University Press, London, 1953.) She never acclimatized herself 
to the effects of the new electorate on party organization. No 
longer Tvas the monarchy normally necessary as cabinet maker- 
but she still had an obscure desire to have a coalition (Aberdeen 
had become her favourite minister in Albert's day) and she had 
been brooding, since 1880, over getting "the moderate men of both 
parties," as she called them, into a coalition together as an anti- 
Radical bloc. Irish Home Rule provided her with a solution. 

In 1885 Ponsonby explained to Sir Lt'illiam Harcourt that "her 
idea was that 'extremes' (meaning Gladstone and R.  Churchill) 
should be got rid of, that Hartington should be Prime Minister 
and Salisbury Foreign Secretary under him, the whole of the rest 
of the Cabinet being Liberal and LVhig." She had already sounded 
the duke of Argyll in the matter and she pressed G. J. (afterward 
Lord) Goschen to act as go-between. "Out of this," she said. 
"might grow a Coalition in time." In  this she ~vas  right: and in 
the Salisbury administration (1895-1902) with which her long 
reign ended she was eventually to find not only the sort of ministry 
with which she felt comfortable. but one which lent a last ray of 
colour to her closing years by its alliance, through Joseph Chamber- 
lain, with the mounting imperialism which she had so greatly en- 
joyed in Disraeli's day when he had made her empress of India. 
Before that, however. she mas to have two more rounds of bicker- 
ing with Gladstone and the shortlived administration of Lord 
Rosebery whom she herself chose unadvised in 1894 as her prime 
minister. 

Las t  Years.-Victoria absorbed a great deal of the time of her 
ministers, especially Gladstone's, but after 1868 it may be doubted 
whether, save in rare instances, in the longer run it made a great 
deal of effective difference, politically. She may have postponed 
an occasional evil day; she certainly hampered an occasional 
career. And sometimes. that "continuous political experience" 
which Bagehot remarked as a long-lived monarch's greatest asset, 
was invaluable: in stopping "red tapings," as the queen called 
them, or in breaking a log jam. Meanwhile-"a comparatively 
late growth"-she had gained the affection of her subjects. Lord 
Salisbury observed in the lords (Jan. 2 5 ,  1901) after her death 
that: "She had an extraordinary knowledge of what her people 
would think-extraordinary, because it could not come from any 
personal intercourse. I have said for years that I have always 
felt that when I knew what the Queen thought, I knew pretty cer- 
tainly what views her subjects would take, and especially the 
middle class of her subjects." Bagehot had emphasized the fact 
that the court stood aloof from the rest of the London aor ld  and 
had "but slender relations with the more amusing part of it.'' 
The court, was, then, unfashionable: but the queen herself, as the 
two Jubilees of 1887 and 1897 showed. was popular. Gone were 
the days when pamphlets were circulated asking what she did with 
her money. More and more fully with advancing years. she was 
able to satisfy the imagination of the middle class-and the poorer 
class-of her subjects. 

Many of the movements of the day passed the aged queen by, 
many irritated her. but the stupendous hard work which Albert 
had taught her went on-the meticulous examination of the boxes, 
the regular signature of the papers. "Wiggings" (as her scoldings 
of family and ministers were familiarly called) grew more in- 
frequent. When in 1896 the prince of Wales wanted her to give 
the kaiser a "good snubbing," she replied, "Those sharp answers 
and remarks only irritate and do harm and in Sovereigns and 
Princes should be most carefully guarded against. William's faults 
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come from impetuousness (as well as conceit) ; and calmness and 
firmness are the most powerful weapons in such cases." She had 
mellowed. She had come into calmer, if lonely, waters. Those 
who were nearest to her came completely under her spell; yet all 
from the prince of Wales down stood in considerable awe. A 
breach of the rules could still make a fearsome change in the 
kindly, managing great-grandmother, in black silk dress and 
white cap. The eyes began to protrude, the mouth to go down at 
the corners. Those who suffered her displeasure never forgot it ;  
nor did she. She lived surrounded by mementoes, photographs, 
miniatures, busts and souvenirs: a t  the end of long corridors down 
which one tiptoed past Indian attendants to the presence. No- 
body knocked; a gentle scratching on the door was all that she 
permitted. Every night a t  Windsor Albert's clothes were laid out 
on the bed, every morning fresh water was put in the basin in his 
room. She slept with a photograph--over her head-taken of his 
head and shoulders as he lay dead. 

Queen Victoria had fought a long rearguard action against the 
growth of "democratic monarchy": yet, in some ways, she had 
done more than anyone else to create it. She had made the mon- 
archy respectable and had thereby guaranteed its continuance: not 
as a political power but as a political institution. Her  long reign 
had woven a legend and, as her political power ebbed away. her 
political value grew. I t  lay, perhaps, more in what the electorate 
thought of her, indeed felt about her, than in what she ever was 
or certainly ever believed herself to be. Paradoxically enough, 
her principal contribution to the British monarchy and her political 
importance lay in regard to those "dignified" functions which she 
was accused of neglecting rather than to the "business" functions 
which, perhaps, sometimes, she did not neglect enough. 

The queen died at  Osborne on Jan. 2 2 ,  1901, after a short and 
painless illness. She was buried beside Prince Albert in the 
mausoleum at Frogmore near Windsor. Her essential achievement 
was simple. By the length of her reign, the longest in English his- 
tory, she had restored both dignity and popularity to a tarnished 
crown: an achievement of character, as well as of longevity. His- 
torians may differ in their assessment of her political acumen, 
her political importance or her role as a constitutional monarch. 
None will question her high sense of duty as wife, mother and 
queen, or the transparent honesty, the massive simplicity, of her 
royal character. 
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VICTORIA, TOMAS LUIS DE (TOMMASSO LUDOVIC~ DA 
VITTORIA) ( c .  I 540-1611), Spanish composer. was born at Avila. 
He  was ordained and in I j 7 I was appointed choirmaster to the 
Collegium Germanicum at  Rome. I n  I j78 he became chaplain to 
the empress Maria, sister of Philip I1 of Spain, and probably 
returned to his native country in I 583. From 1586 he was choir- 
master to the convent of the Descalzas Reales. In  1603 he com- 
posed for the funeral of the empress Maria the greatest requiem 

of the golden age of vocal polyphony. This Oficium defunctorum 
(published 1605) is his last-known work. He died in Madrid on 
A u ~ .  2 7 ,  1611. 

Victoria was not ostensibly Palestrina's pupil, but Palestrina 
had the main influence upon his art, and alike personally and ar- 
tistically the relations of the two were close. The work begun by 
Christobal Morales and perfected by Palestrina left no stumbling 
blocks in Victoria's path, and he was able from the outset to ex- 
press the purity of his ideals of religious music without having to 
sift the good from the bad in that Flemish tradition which had 
entangled Palestrina's path while it enlarged his style. From Vic- 
toria's first publication in I j 7 2  to his last requiem there is 
practically no change of style, all being pure church music of un- 
swerving loftiness and sho~ving no inequality except in concentra- 
tion of thought. Like his countryman and predecessor Morales. he 
devoted himself entirely to sacred music; yet he differs from 
Morales, perhaps more than can be accounted for by his later date, 
in that his devotional spirit is impulsive rather than ascetic. He 
strikes the note of aspiration rather than that of renunciation. 

Victoria's work is the crown of Spanish music: music which has 
been regarded as not constituting a special school, since it absorbed 
itself so thoroughly in the Rome of Palestrina. In  any extensive 
anthology of liturgical polyphony, such as the Mzisica Divina of 
Karl Proske, his work stands out as impressively as Palestrina's 
and Orlando Lasso's; and the style, in spite of a resemblance to 
Palestrina which amounts to imitation. is as individual as only a 
successful imitator of Palestrina can be. That is to say, Yictoria's 
individuality is strong enough to assert itself by the very act of 
following Palestrina's path. When he is below his best his style 
does not become crabbed or harsh, but overfacile and thin, though 
never failing in euphony. If he seldom displays an elaborate tech- 
nique it is not because he conceals or lacks it. His mastery is un- 
failing, but his methods are those of direct emotional effect; and 
the intellectual qualities that strengthen and deepen this emotion 
are themselves innate and not sought out. The emotion is rea- 
sonable and lofty, not because he has trained himself to think 
correctly, but because he does not know that anyone can think 
otherwise. (See also Mass;  MOTET; ORATORIO.) 

(D. F. T.; X.) 
VICTORIA, a state of the commonwealth of Australia oc- 

cupying a triangular area of 87,884 sq.mi. in the extreme 
southeast of the continent. After Tasmania it is the smallest 
Australian state, with an area only 2.96% of that of the common- 
wealth. 

Victoria is marked off from New South Wales by the river 
Murray from near its source to the South Australian border and 
by a straight boundary line from Forest Hill near the Murray 
source east-southeast to Cape Howe. On the west the border with 
South Australia extends from Discovery bay about 2 jo mi. N.. 
running about 2 mi. W, of the meridian 141' E. which had been 
designated the boundary but was not correctly located when the 
boundary was marked in 1847. The coast line, about 680 mi. in 
length, extends in a generally east-west direction from 141' E. 
to 150' E. The most northerly corner of the state is a t  latitude 
34' S. and the most southerly, Wilson's promontory. which is also 
the most southerly point of the Australian mainland, extends to 
39" 8' S. 

PHYSIOGRAPHY 

For the main divisions of the state see map in Fig. r. 
Central Highlands.-Official maps of Victoria still apply the 

name "Great Dividing range" to the main water-parting dividing 
north-flowing from south-flowing rivers and often represent it in 
a way suggesting a sharp-crested ridge. The highlands of Victoria 
in no way justify the term "range" and in parts of them the water- 
parting traverses level upland surfaces. The eastern highlands 
may be taken as extending from the border of New South R'ales 
to a north-south line through hlelbourne. In this extensive area 
considerable diversity of structure and rock types occurs and dis- 
tinctive subregions may be distinguished. The eastern highlands 
as a whole form part of the main eastern highland belt of Australia 
and are a complex of blocks bounded by intersecting fractures and 
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flexures. The eastern section includes massive plateau areas from 
which peaks such as Mounts Cobboras. Feathertop. Hotham, 
Bogong, Fainter and Cope rise to over 6.000 ft. as blunted eleva- 
tions. The area is strongly dissected and many of the valleys cut 
as much as 3.000 it .  below the intervening plateau surfaces, locally 
known as "high plains." The Bogong high plains, an extensive 
plateau at j. joo i t  between Mounts Bogong and Hotham. are the 
site of an extensive construction program for storages for the 
Kiewa hydroelectric scheme. Somewhat to the \vest Mounts Buf- 
falo, Hoai t t  and Buller exceed j . joo ft. Still farther west the 
highlands become lower and narrower. The highest point within 
jo  mi. of hlelbourne is hl t .  Donna Buang (4.07 j i t .) .  The south- 
western corner of the eastern highlands includes the Dandenong 
ranges. The maximum elevation is only 2.078 ft .  but since these 
hills lie less than 2 0  mi. from the centre of Melbourne and are, for 
census purposes, actually included in the metropolitan area. they 
provide a recreation area of great local importance. North of 
Melbourne, along the junction between the eastern and nestern 
highlands, the maln route to the north and northeast crosses 
through the Kilmore gap at  only 1,145 ft. No railways cross the 
highlands east of this line. 

Western Higlz1unds.-These are of generally lower elevation. 
only a few points attaining 3,000 ft. Toward the western end are 

FIG. I.-VICTORIA: PHYSIOGRAPHIC DIVISIONS 

the Grampians, prominent ridges of Upper Palaeozoic sandstone 
(Mt.  William 3.828 ft.). Between these and the Kilmore gap the 
highlands form a rough upland zone from which rise peaks, includ- 
ing domes of Palaeozoic igneous rocks, such as Mounts Lar Ne 
Gerin. Buangor and Macedon, all of which exceed 3,000 it., ridges 
of older Palaeozoic sediments and Tertiary volcanic cones. Within 
this zone occurred much of Victoria's gold mining and the relief is 
such that only in a few places was serious difficulty encountered in 
developing routes in and through the area. 

Southern C'p1unds.-In the south lies a discontinuous series of 
higher areas reaching maximum heights of about 2,000 ft. The 
Otway ranges and the South Gippsland hills consist of Jurassic 
sandstones and mudstones overlain by Tertiary sands, the ranges 
being due to faulting and flexuring along lines with a generally 
northeast trend. With this group may be included the Mornington 
peninsula between Port Phillip and Westernport bays and Wilson's 
promontory, a granitic mass rising to 2,47 j ft. 

Soutlzern P1azns.-Between the central highlands and the south- 
ern uplands extends east-west a series of lowlands for which J. If7. 
Gregory popularized the graphic term "great valley." While this 
term is useful in emphasizing the fact that one may move east or 
west from Port Phillip bay nithout encountering obstruction, the 
term "valley" strictly applies only to the east Gippsland plains 
where the Latrobe valley lies between the central and southern 
highlands. This section is reached from the low land at the head 
of \fresternport bay across a low divide ( ~ O O  it .) .  To the west 
of Port Phillip bay extend the \Testern district plains. of which 
large tracts are covered by lava Bows of late Tertiary to recent age. 
Around the nestern end of the highlands these plains join with 
the plains of the Murray basin. 

il/lurray Basin Plains.-These include the plains of the Wimmera, 
Mallee and Northern districts. The map in Fig. 3 shows the bound- 
aries of these districts as adopted for many official purposes, bu t  
these boundaries do not follow precisely the limit of the charac- 
teristic Mallee type of soil (alkaline sandy loam) and vegetation 
(see below). The surface is undulating and bears sand in east-west 
ridges or irregular dunes. The Wimmera and Northern district 
plains are both built up of the Aood,plains of streams flowing to the 
Murray. They are flat except where occasional residuals of bed- 
rock rise through the alluvium. 

Climate.-Since Victoria extends through only j
O of latitude 

the differences in climate between districts depend principally on 
relief and distance from the sea. The highlands form a consider- 
3ble area cooler and wetter than the rest of the state and only in 
the higher parts of the eastern highlands is winter snow regularly 
received. The highlands also form a climatic divide between the 
coastal zone and the interior plains, and the rainfall decreases 
toward the interior. I t  is also less reliable and, at irregular and 
unpredictable intervals: years with rainfall far below average have 
occurred. The droughts of 1902. 1914. 1927, 1938 and 194 j were 
among the most disastrous. Within the higher rainfall areas of 
the south occur two dry strips-one across the Western district 
to Port Phillip bay and the other around Sale in Gippsland. 
The seasonal distribution of rainfall reflects the position of Vic- 
toria at the southeastern corner of the continent. Toward the 
west there is a clear winter maximum of rainfall. This becomes 
less marked toward the east and at  Melbourne the monthly rain- 
fall figures are nearly uniform. Since, however. the winter rainfall 
is more frequent and gentle and the summer rainfall more intense 
and erratic. with falls on about half as many days as in winter, 
and since the higher summer temperatures reduce the effectiveness 
of the rainfall, it can be said that Melbourne has a dry summer. 
Toward the east there is a less distinct dry season. Average 
annual temperatures fall below 4 j 0  F. only on the higher parts 
of the eastern highlands and exceed 60" F. only in the northern 
parts of the bfallee and Northern districts. Except in the high- 
lands the mean temperatures of the winter months show general 
uniformity throughout the state (July av.: Melbourne, 48.8" F.; 
Mildura 49. jO F.) though daily range and frost risk are greater in 
the interiof. The higher annual means of the north are due to the 
higher temperature of the summer months. The hot spells char- 
acteristic of the Victorian summer are more severe and more 
prolonged in the interior. During a typical hot spell in the south 
the temperature reached on several successive days will rise to 
values nearing or exceeding 100" F. (absolute maximum, Mel- 
bourne: 114' F.) .  The spell is ended by the arrival of a southerly 
change. The effect of such a change may stop a t  the divide or  i t  
may extend over the whole state. 

W a t e r  Supply.-Compared with the other mainland states Vic- 
toria is fortunate in the small proportion of its area which receives 
deficient rainfall. Nevertheless there are considerable areas in 
which settlement depends on the provision of water for domestic 
supply and for cattle and where intensive agricultural development 
is possible only with irrigation. The main source of water for 
irrigation is the Murray system. This is by far the largest river 
system in Australia, but the main stream and many of its major 
tributaries show great variations of flow from season to season and 
from year to year. Thus in the drought of 1914 the discharge 
of the river Goulburn fell to one-quarter of the average and three 
years later i t  rose to three times the average value. Obviously no 
large-scale development in. the use of this water could succeed 
without the provision of extensive storage. The Irrigation act of 
1886 vested in the crown the right to the use of all water in any 
stream, lake or.s\vamp, provided for the extinction of riparian 
rights which might prevent this and authorized the construction of 
national works. Even these revolutionary provisions proved inade- 
quate since expansion under local irrigation trusts tended to be 
unregulated and outstripped the provision of storage. By I g o j  i t  
became necessary to abolish all but one of the trusts and to vest 
the state-wide control of irrigation in the State Rivers and Water 
Supply commission. Since the Murray itself forms the boundary 
between two states and then flows into a third, agreement on the use 



VICTORIA 
of its waters was reached only after prolonged negotiation. In 191 j 
legislation by the interested states and the commonmealth incor- 
porated an agreement about Murray naters and created a com- 
mission to give it effect. Subject to a specified delivery to South 
Australia. Victoria controls its own tributaries and shares equally 

FIG. 2.-AVERAGE A N N U A L  R A I N F A L L  I N  VICTORIA.  P R I N C I P A L  CITIES 
ARE SHOWN W I T H  LARGE DOTS; FOR I D E N T I F I C A T I O N  SEE F I G .  3 

with New South Wales the flow of the Murray. In  1 9 j  j the total 
storage available to Victoria was 5. joo.ooo ac.-ft. ( I  ac.-it. = 2 7 2 , -  

250 gal. j .  The largest single contribution to this total is that of the 
Big Eildon storage (2.750.000 ac.-it., completed 19 j  j ;  cf. 310.000 
ac.-it. of the earlier dam on the same site). At the Goulburn weir 
I jo mi. do\vnstream from the Eildon reservoir water is diverted, 
the main channel to the northeast supplying irrigation districts 
around the town of Shepparton and the main western channel sup- . 
plying other irrigation and filling the Waranga reservoir (330.000 
ac.-ft.). This serves irrigation districts in the north of the state 
and contributes, through a long western channel, to the extensive 
Wimmera-Mallee domestic and stock supply. This system, which 
fills farmers' storages and provides town supply over an area of 
11.000 sq.mi., also receives water from storages in the Grampians 
to which was added in 1953 water diverted from the south-flowing 
river Glenelg by the Rocklands reservoir (270,000 ac.-ft.). This 
is the first diversion of a coastal river for inland supplp to be 
completed in Australia. On the river Murray itself the works 
constructed under the River Murray agreement include the Hume 
reservoir at Albury which. under an amendment to the agreement 
in 1954. is to be enlarged to 2.500.000 ac.-ft., and a series of weirs 
along the river (Yarrawonga. Torrumbarry, Euston, Mildura, 
Wentworth) which increase storage and permit diversion to irriga- 
tion districts along the river. Enormous >\-orks in progress in 19 j6 
in the Snowy mountains of Kew South Wales were planned to 
divert to the Murray system water from the headwaters of the 
Snowy river. TVhile irrigation in the south of Victoria is obviously 
less widely needed than in the interior, the dry area of Gippsland 
mentioned above is irrigated with water from the Glenmaggie 
reservoir on the Macallister river. T o r n  supply for Melbourne 
and a few of the other cities is still controlled separately from the 
state system. Storages on tributaries of the river Yarra supply 
Aielbourne. Storage construction on its headwaters undertaken 
after \Todd War I1 was designed to treble the capacity of the 
reservoirs and maintain for an increasing population the advantages 
of an unusually good metropolitan supply from strictly controlled 
catchments. 

F l o r a  a n d  Fauna.-Both the central highlands and the south- 
ern uplands were originally mostly forested. The plains on either 
side o.f the central highlands included considerable areas of native 
grassland. The Mallee district includes wide tracts of scrub com- 
posed of small eucalypts to whose characteristic habit of growth 
the name mallee originally referred. I t  also contains considerable 
tracts of heathland and, in the area subject to flooding by the river 
Murray, red gum occurs as a fringing forest. 

The forests proper lie chiefly on the highlands. On the high 
plains (see above) trees are sparse or absent. At lower elevations 

snow gums occur. Between 3,joo i t .  and 4.joo ft. alpine ash 
(Ez~caLypt11s gigantea) extends as pure forest. At still lower eleva- 
tions on those parts of the southern slopes of the main highlands 
and in the southern uplands where the rainfall exceeds 40 in. a 
year. Eucalyptz~s regnarzs forms extensive stands of pure forest. 
These mountain forests are exceeded in area by the drier forest 
(25 in.-40 in. a year) which extends across the state and includes 
various associations of eucalypts. notably of species covered by the 
popular names stringybark. messmate. peppermint, box and gum. 
These forests are best developed at elevations of 500 it .  to 2.000 
f t .  above sea level and! with the mountain forests; they form the 
principal sources of commercial timber. On the lower rainfall areas 
on the inland foothills of the highlands and the northern plains the 
forests tend to be open and the trees smaller. Eucalypts of various 
species (ironbarks and boxes) are the principal trees. The control 
of forests was made the responsibility of a state department in 1907 
and in 1919 the department was reconstituted as the Forests com- 
mission. Increasing private investment in the establishment of 
s o f t ~ ~ ~ o o d  plantations, principilly of Pinus rudiatu, had led to the 
establishment of more than 20,000 ac. by 1956. Sawn hardwood 
remains the principal product. 

Of the two mammals found only in Victoria, Leadbeater's pos- 
sum may be now extinct and the smoky mouse is very rare. The 
smallest carnivorous marsupial in Victoria is the fat-tailed pouched 
mouse, found in the open plains, and the largest is the tiger cat, 
re-established recently in the east and south. Many once- 
common small marsupials have become extinct and the dark rat- 
kangaroo is now only found locally, but the gray kangaroo is 
common in the open forest of the coastal belt and a variety of 
it is found in the llallee. The 13rgest gliding possum is the 
greater glider; there are echidnas. platypuses, bandicoots, one 
species of rvonibat, the gray-headed fruit bat (a visitor). other bats, 
rats and mice. Deer were introduced in 1870--j3, the fox and hare 
in 1870. the rabbit in 1840. Around the coast are whales, dolphins 
and seals. 

The peculiar avifauna of the Mallee country of Victoria and 
South Australia includes the eastern mallee fowl (Leipoa ocellutu 
rosinae ) , the Victorian coach~i~hip bird (Psophodes olivacezis 
seryncgeourij and the Victoria emu wren (Stipiturus mulachurus 
mdlee). (A. A. W.) 

HISTORY 

The Victorian community was founded by groups of pastoral 
pioneers who crossed Bass strait from Launceston in the 1830s in 
search of fertile grazing land. The occupation of the area was made 
in defiance of a British government edict forbidding settlement in 
the territory, which was then part of the colony of New South 
Wales. 

In Xov. 1834 the Henty brothers landed stock and stores a t  
Portland, on the south coast. and established the first settlement. 
In 183 j. John Batman, backed by a Launceston syndicate. landed 
at Port Phillip. Batman's venture led the way to the pastoral oc- 
cupation of Victoria. In  the same year John Pascoe Fa~vkner 
established a small colony of settlers on the banks of the river 
Yarra. From Batman's colony grew Victoria's capital city, Mel- 
bourne. 

The Port Phillip settlement developed rapidly. I n  1836 the 
British government authorized the settlers, but gave them no title 
to their land. In Dec. 1836 the New South \frales governor sent 
Capt. William Lonsdale to act as resident magistrate in the new 
settlement. 

Before its pastoral settlement in the 1830s Victoria had been 
sketchily explored by sea and land and unsuccessfuIly occupied by 
several groups. Capt. James Cook sighted the coast at Cape Ever- 
ard on April 19) 1 7 7 0 %  shortly before his landing at  Botany bay. 
In  Dec. 1797 George Bass, naval surgeon, sailed a whaleboat south 
from Botany bay and explored Western Port. In  I 798, accom- 
panied by Matthew Flinders, he circumnavigated Van Diemen's 
Land (now Tasmania), and established its identity as a separate 
island. In 1802; Lieut. John Murray sailed into Port Phillip. 

Two abortive attempts were made at founding convict settle- 
ments in the area in the early years of the 19th century. The first, 
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in 1803, near Sorrento, on Port Phillip, lasted seven months. The 
second was in 1826, at Settlement point on the coast of \Vestern 
Port. I t  was abandoned after two years. 

The extent and nature of Victoria's hinterland Tvas revealed in 
a series of probing expeditions in the 1820s and 1830s. In 1824! 
Hamilton Hume and b'. H. Hovel1 led a party south from Lake 
George to reach the south coast on the ivestern arm of Port Phil- 
lip. In  1829 Charles Sturt explored the full reach of the Murray 
river. In 1836 an expedition led by hlaj. Tholnas L. Mitchell 
opened up a large area of western and central 1-ictoria, and be- 
tween 1834 and 1840 a number of parties penetrated the eastern 
portion of the territory, the mountainous Gippsland district. 

During the 1840s and 18jos Victoria became a prosperous pas- 
toral community. The squatters extended their grazing runs to 
the boundaries of the territory. The population rose rapidly 
as British migrants arrived and more settlers crossed from Yan 
Diemen's Land or drove their flocks and herds south from New 
South i'17ales. By 1850 Victoria had ;6,ooo people and 6;ooo.ooo 
sheep. Melbourne (pop. 23,ooo), Geelong and Portland were its 
main urban centres. 

Dissatisfied with their limited representation on the legislative 
council of Nevi South Wales. the Port Phillip pastoralists agitated 
for separation. In 18j1 Victoria became a separate colony. xith an 
executive council appointed by the crown and a legislative council, 
partly elected and partly nominated, effectively dominated by con- 
servative landed interests. 

Ectoria 's establishment as a separate colony coincided with the 
discovery of gold. An early find at Warrandyte, 16 mi. from 
Melbourne, led to a dramatic rush. By the end of 1851 half the 
men of the colony xere  working on the gold fields. In  ten years, 
more than i;'~oj.ooo;ooo worth of gold was won from these fields. 
For five years gold-seeking migrants poured into the colony. Over 
200.000 came from Britain and 2j .000 from China. By 1860 the 
population of 17ictoria had passed the joo.ooo mark. 

The gold rushes produced a spectacular, but short-lived,*boom. 
By 18j4 hlelbourne was suffering from a severe depression and the 
treasury faced a deficit of £ ~ , o o o ~ o o o  sterling. Financial stringency 
aggravated discontent on the gold fields. The miners strongly 
resented the fee demanded for a mining licence and the brutal 
fashion in nhich it was collected by the gold fields' police. This 
discontent culminated in a minor rebellion at Eureka, near Bal- 
larat. LIinii~g licences were burned and a republican flag hoisted. 
On Sunday, Dec. 3, 1854. police and troopers stormed the rebels' 
stockade. In  a brief battle the miners were overwhelmed. Thirty 
miners and five soldiers were killed. But the incident hastened 
the redress of the miners' grievances and the movement for derno- 
cratic reforms in the colony. 

Victoria, along with New South Wales, attained self-government 
in 18 j j .  The ne\v constitution set up two houses of parliament- 
a legislative council of 34 members, elected on a limited property 
franchise. and a legislative assembly, elected on a wider property 
and income franchise. The assembly was entrusted with exclusive 
polvers of initiating all money bills. I n  18j6 an act providing for 
secret ballots was passed. In  185; manhood suffrage lvas intro- 
duced for elections to the legislative assembly, and the property 
qualifications for membership of the assembly were reduced. The 
payment of members of the legislative assembly rvas first intro- 
duced in 1870. 

The legislative council remained the stronghold of the rich, 
conservative landowners; throughout the 19th century it was a 
major obstacle to radical demands for effective land reform. 
Until the late 18jos Victoria depended on imports of flour from 
South Australia, California and Chile. During the 1860s the 
grazing leases of the pastoralists were thrown open to agricul- 
ture. In  keeping with a policy designed to "unlock" the land, a 
series of land acts was passed to encourage the development of 
small freeholds. These opened up the Wlallee and 'IVimmera to the 
small wheat farmers. and by the end of the century Victoria was 
Australia's largest ~i-heat producer. But in other districts the 
wealthy pastoralists managed by guile and financial manipulation 
to evade the acts. And very many of them acquired freeholds to 
large estates at low prices, especially in the fertile LVestern dis- 

trict. 
The period between 1860 and 1890 was one of general prosperity 

and econon~ic progress. Significant industrial development oc- 
curred, partly under the stimulus of high protective tariffs. Be- 
tween 1 8 j j  and 1880 the number of factory hands employed in 
Melbourne rose from 4,000 to 40,ooo. During the 1860s and 1870s 
the population of the state steadily increased. There was a con- 
siderable expansion in public works. By 188;. 20,000 ac. of land 
had been irrigated, mostly in ~vheat areas. And between 1870 and 
1890, 3,000 mi. of railways were laid down. 

Responsible government, mounting industrialization, growing 
prosperity and population and the rapid expansion of trade union- 
ism produced a period of economic, social and political reform, 
despite the political dominance of the legislative council. The 
growing conflict between the assembly and the council over ques- 
tions affecting protection. taxation, land policy and the reform 
of the constitution reached a climax. Although the upper house 
retained its basic powers, a number of significant reforms were 
secured. 

In  1871 the property qualification for the council was reduced 
and the tenure of seats shortened. In 1888 further electoral re- 
forms for both houses were passed. LVith a few exceptions, single- 
member constituencies becanle the rule for the assembly. I n  1899 
plural voting for the assembly was abolished and in 1900 postal 
voting introduced. Significant progress Jvas also made in the field 
of social and industrial reform. An act of 1872 introduced a system 
of free, compulsory and secular primary education. The successful 
fight of the Llelbourne stonemasons for the eight-hour day in 1856 
heralded a series of industrial reforms, culminating in the factory 
acts of r 89 j-96, which laid down standards for hours and conditions 
in shops and factories, and set up tribunals to fix minimum wages. 

By the end of the 1880s the state's growing prosperity had ex- 
panded into a speculative boom. The crash came in 1891 and was 
considerably aggravated by a sharp fall in the prices of Victoria's 
main exports, wool and wheat. In  1891-92 2 1  finance societies and 
land banks collapsed and in 1893 all but 3 of the trading banks 
closed their doors. Most resumed payment, but three were liqui- 
dated. The depression which followed was marked by high levels 
of unemploynlent and considerable industrial unrest. I t  took 
almost 2 0  years to work itself out. 

In  2891 the first Australian national convention met  in Sydney 
to consider proposals for the creation of an Australian federation 
(see also AUSTRALIA). Ten years later, on May 9, 1901, the first 
commonwealth parliament mas opened in Melbourne. The federal 
parliament continued to sit in Melbourne till 1927, when it moved 
to Canberra, the new commonwealth capital. 

Following federation there was an immediate need to rationalize 
the constitutional structure of the states. In L'ictoria, an act of 
1903 provided for a reduction in the number of rnembers of both 
houses. The franchise for the legislative council was further lib- 
eralized and the property qualifications for membership extended. 
Adult suffrage was introduced in 1908, ~vhen \yomen were given 
full voting rights for the assembly and equal voting rights with men 
for the council. In  1923 women candidates were admitted for 
election to both houses. Preferential voting was introduced for 
the assembly in 1923 and for the council ten years later. Voting 
was made compulsory for the assembly in 1926 and for the council 
in 193 j. The upper house \\-as gradually reformed over the years 
until full adult suffrage was finally introduced in 19jo. 

Political developments in Victoria in the first jo years after 
federation viere marked by the rise of the Labour and Country 
parties. leading to the creation of a three-party pattern in place 
of the former Liberal-Conservative two-party system. The exist- 
ence of three political parties partly accounts for the instability 
of Victorian government. Between 1901 and 19jo there were 27 
different ministries. Many of these were composite governments, 
or ministries based on minority support. Labour first won office, 
as a minority government, under G. A. Elmslie in 1913. I t  formed 
minority governments on five subsequent occasions. and only suc- 
ceeded in winning effective political power in 19jz: when i t  gained 
an electoral majority under the leadership of John Cain. 

In  1914 the Victorian Farmers' union was founded. Three years 
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later four of its members u-ere elected to parliament and in 1926 poses as an area of 27; sq.mi. embracing the city and its suburbs, 
i t  formally changed its name to the United Country party. From was 1.j24.111; i .e . ,  62.1 5% of the population of Victoria. The city 
193 j the Country party. led by Albert Dunstan, governed for eight itself has a population of 93.172. Each phase in Victoria's develop- 
years with the support of the Labour party, and again from I 943 ment has tended to increase Melbourne's lead. Pastoral occupation 
to  194 5. 

The  Country party's influential role in Victorian politics is partly 
explained by the unequal size of rural and urban electoral districts. 
The  original design of the legislative assembly provided for elec- 
toral equality, but subsequent redistributions considerably reduced 
the  value of an urban vote. Between I 924 and 194 5 the unequal 
size of electorates meant each rural vote mas worth more than twice 
an urban vote. In  1gj3-jq an electoral redistribution, planned by 
a section of the Liberal party and carried through by a Labour 
government. restored comparative parity between rural and urban 
electorates. 

Successive Victorian governments in the first half of the 20th 
century were mainly concerned with the problems of administering 
those functions retained by the state under the distribution of 
powers involved in the creation of a federal system. These func- 
tions included the administration of the police force and of justice, 
education. health services. agriculture (including marketing 
boards). transport and the utility and development services associ- F , ~ ,  S,-STAT,STICAL DISTRICTS AND OF 
ated with electricity, irrigation and water supply, ports and har- 
bours. se~z-erage, forestry and country roads. A distinctive feature (183 j on) rapidly produced a wide sparse spread and tended to 
of this period was the development and application of a policy of support towns a t  the ports rather than in the interior. Of these 
state socialism, begun in 1902 by a Liberal government, and adopted Melbourne n.as best placed to serve, and profit by. the pastoral ex- 
and extended by all subsequent governments, regardless of party. pansion. I t  was the inevitable choice as capital. The discovery of 
Government departments or agencies have been vested with re- gold in 1851 led to a rapid influx of people. largely through the 
sponsibility for the regulation of primary production. industry and colony's best port, and the road. and later the rail, pattern was 
commerce. labour, professional and occupational standards, educa- focused on Port Phillip. 1T:ith the decline of gold began the rise 
tion, social welfare and public health. The most significant devel- of manufactures, aided to an extent which cannot be precisely de- 
opnlents in public enterprise were associated with the conservation termined by Victoria's tax policy and protective tarifi. K O  coal 
and development of community resources. field offered any inducement to establish them a ~ r a y  from the la- 

The development of Victoria during this period was marked by bour. tbe market and the port which Melbourne offered. .% further 
two main trends. First. an increasing proportion of the population factor favouring metropolitan concentration was a tradition of 
became urbanized. At the beginning of the century only j8 out centralized administration. Partly because of the smallness of 
of every I O O  persons in Victoria lived in urban areas. By 1947 the provincial populations, many activities elsewhere carried on by 
percentage had risen to 70: of ~vhich 60 lived in or around the capi- private enterprise or by local government hax~c in Victoria fallen 
tal  city. Alelbourne. Second. Victoria became increasingly indus- to the central government. The financial and administrative 
trialized. In  just under jo years the proportion of the total ~vork strength of hlelbourne may also have been increased by its position 
force of the state engaged in primary industry dropped from 307;, as temporary federal capital (1901-z 7 ) .  
t o  14:;. while that engaged in secondary industry rose from 2 7 %  Of the 37.855: of the population not resident in Melbourne in 
to 3;:h. and in tertiary industry from 43:; to 49'2. In  1901 19j4 slightly more than half were classed as urban. Only three 
Victoria had 66.000 factory rvorkers. I n  19 51 there were five times cities exceeded I j.000 in population and the total number in all 
as many, and they produced more wealth than wool. agriculture, three was just over one-tenth of 1\3elbourne's. The largest. Geelong 
mining and forestry combined. (C. L. Bs.) (1954: city 20.034; urban area 72. jgj ) .  as a port of Port Phillip 

POPULATION 
bay shared some of the advantages of position noted for Melbourne 
but was too close to hlelbourne to profit by them when the railxvay 

At the census of June 195.1 the population of Victoria was 2.452,- (1857) permitted the use of Melbourne's port and business facili- 
331 (males I .231,09g, females 1,221.242), forming 27.2956 of the ties rather than encouraged the development of its, own. Its pres- 
population of the common~vealth. The average density, 27.90 ent growth is aided by the availability of port facilities and 
persons per sq.mi., is higher than that of any other state in Aus- industrial sites. Ballarat (city 39:945: urban area 48.050) and 
tralia. Since first settlement the peo'ple of Victoria have been Bendigo (city 28.726; urban area 36,918) were founded by the 
nearly all of British stock. Australian-born persons formed more discovery of gold and in 1954 contained as many people as in the 
than half the population by the 1870s and more than 90% by \vorld 1870s and 1880s. Four other cities exceeded ~ o . o o o  in 19 54. Mil- 
W a r  11; then a vigorous immigration policy led to a rapid increase dura and Shepparton are centres of irrigation districts. The other 
in the numbers born elsewhere. Betlveen the censuses of 1947 and two are Warrnambool. long established as an important centre in 
1954 the number of overseas-born more than doubled. the principal the Western district, and Rangaratta,  a district centre and the see 
increases in such numbers being Italians (34.124), English (33,- of an Anglican bishop, in the northeast which passed 10.000 

48;), Germans (17:465) and Polish ( r i :3y6) .  These beta-een the censuses of 1947 and 1954 with the assistance of a 
reduced the Australian-born part of the population to 8 j 4 a b y  mid- rayon-spinning factory established there. In  the postwar years 

1954. Of the other 15% born outside Australia, about half >yere government encouragement was offered to the establishment of 
born in Great Britain and many 1vei-e residents of long standing. industries away from Melbourne and some success in decentralizing 
The  new feature of the postwar migration was the great increase industry was claimed. The most significant change in Victoria's 
in numbers from continental Europe. By mid-ry j4 this had urban pattern is in the Latrobe valley. There, because of develop- 
brought the European-born proportion to 6.6% of the Victorian ment based on brown coal. tow11 populations greatly increased. 
population and the Victorian community faced. for the first time Education.- Attendance a t  school is compulsory for all children 
in its histbry: the problem of assimilating a rapidly increasing popu- between the ages of 6 and 14. Of the 382,000 children attending 
lation element n-hich was not dominantly British. in 1952. 7372 were in government schools. Other schools, with- 

The outstanding feature of the distribution of Victoria's people out state aid. included the system under the Roman Catholic 
is the concentration in the metropolitan area. At the 1954 census Church ( 1 9 . j c h f  pupils! and other nongovernment schools, the 
the population of metropolitan Melbourne, defined for census pur- majority under the sponsorship of Protestant churches, with 7.7% 
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of all pupils but a much higher percentage of the secondary pupils. 

G o v e r n m e n t  a n d  Administration.- The Victorian legisla- 
tive council consists of 34 members and the legislative assembly of 
65 members. The state is represented in the federal parliament by 
10 senators and sends 33 members to the house of representatives. 

ECONOMICS 

Agriculture.-At the census of 19 54 the working population 
of Victoria mas just over ~,ooo.ooo. Of these 111.300 were en- 
gaged in agriculture, grazing and dairying. This may be contrasted 
x i th  the number engaged in manufacturing-341,400. These num- 
bers reflect not only the great expansion of secondary industry but 
also the extent to which farming in Victoria is a mechanized under- 
taking with high output per man. The subdivision of this 111.300 
between agriculture (j2,690). grazing (23,060) and dairying (3 5,- 
5 jo) follows a traditional distinction very important in Victorian 
social history, but tends to obscure the fact that nearly all cereal 
farms carry sheep and on some the flock returns a larger income 
than the crops. In IYj3-j4 there were ~ . ~ O O . O O O  ac. under crop 
and 2 , 2 0 0 , 0 0 0  ac. in fallow, making a total cultivated area of 6,600,- 
000 ac. 

Wheat has always been the principal crop and the area sown to 
it first passed ~,ooo,ooo ac. in the season 1883-84. After that the 
area fluctuated. reaching a maximum of ~.6oo,ooo ac. in 1930-31 
when an unsuccessful attempt was made to counter economic de- 
pression by expansion in production. By the end of the 19th cen- 
tury the practice of fallowing was universal, the use of artificial 
fertilizers mas established and the breeding of wheat varieties suited 
to local conditions was in progress. All these features of the in- 
dustry are still evident. In  19 54-j j ,  2.390,ooo ac. were sown to 
locally developed wheat varieties. 78,000 tons of superphosphate 
were used on the crop and most of the fallow was in the wheat- 
growing districts. The yield of 20.3 bu. per acre mas very good but 
not exceptional. Generalizations about yield are made difficult by 
extreme fluctuations from year to year. Average yields for the 
whole state have been as low as 1.3 bu. per acre in the drought of 
~yoa-03, and as recently as 1944-45 drought reduced the average 
to 1.63 bu. per acre. There is, however, no doubt about the general 
increase in yield. A more recent advance has been an increase in 
lea farming. The introduction of a year or two of grazing on clover 
benefits the soil and the yield of the crop which follom~s and permits 
an increase in the number of sheep carried. 

Of the wheatlands of Victoria 9jTc lie in the Wimmera! Mallee 
and Northern districts. These three divisions contain between 
them over 8 j% of the cultivated land of the state and wheat occu- 
pies most of the cropped land in each. Most of the wheat is pro- 
duced within a triangle bounded on the west by a line from Mildura 
to Horsham, on the north by the Murray and on the south by a line 
from about Horsham to Corowa. I n  the Northern district the ex- 
pansion of irrigation has led to the subdivision of some holdings 
formerly devoted to wheat. The wheat acreage in 19jq-jj  was 
divided between districts thus: Mallee 46yc of Victorian acreage, 
Wimmera 32% and Northern 17.5%; but the higher yields of the 
\I:immera enable this smaller area to produce almost the same 
contribution to the total crop, nearly 40%. In the ten years fol- 
lowing the drought of 1944-45 the total Victorian wheat crop ex- 
ceeded jo.ooo.ooo bu. in four seasons and 4j,oo0.000 bu. in five 
others. This decade included an exceptional run of good seasons 
and the crop of 3,498.000 bu. in 1914-4 j stands as a reminder that, 
despite all improvements, Australian wheat farming still' depends 
on the seasons. The rail pattern of the northern wheat areas was 
designed to open them to cultivation and a series of almost parallel 
lines extended across them in successive advances between 1890 
and 192j. Bulk handling of wheat began in 1938-39 and by 1 9 j j  
just over zoo railway stations in the wheat belt had structures ( I  jg 
of them concrete silos) for receiving and loading wheat. For the 
export crop the terminal silos and other storage are at Geelong. 

Other Crops.-The areas sown to oats show less concentration in 
the three northwestern districts than the  heat areas do, though 
the largest acreages are in these districts. The total area varies 
from year to year and in the decade after the end of IfTorld War I1 
ranged between 454,000 ac. and 676,500 ac. Hay has always 

ranked among the principal arable crops of Victoria. Because of 
the unsuitability of native grasses for hay the practice early de- 
veloped of sowing cereal crops and cutting them as hay. I n  the 
year of greatest production (191 j-16) almost ~.ooo,ooo ac. of oats 
and one-third of this area of wheat were cut for hay. With increase 
in the use of auperphosphate as top dressing came changes in the 
species composing pastures and the possibility of cutting meadow 
hay. Oaten hay fell to about 220.000 ac. with smaller areas of other 
cereals and lucerne. and meadow hay rose (1gj3-54: 476,600 ac.). 
The two remaining principal arable crops are barley (1954-5 j : 
z80,ooo ac.) and potatoes (4 5.000 ac.). Potatoes are grown mainly 
on the volcanic soils of the Central district ( 4 j %  of total crop), 
North Central (17%) and Western (20%). Victoria is the chief 
potato-producing state, though the yields per acre are not as high 
as those of Tasmania. Victorian maize production has never been 
comparable with that of the other eastern states and the acreage 
(about j.000 ac.) in eastern Gippsland is only about 3% of the 
Australian maize acreage. Grass grown for seed by specialized 
suppliers occupies an area which in 19 j4-j j reached I 1,700 ac. 
Other minor crops are tobacco and flax. Fruit growing is widely 
distributed and its diversity gives an indication of the range of Vic- 
torian climates. In  the Murray valley, particularly toward the 
west, grapes, principally for drying, and oranges are important. 
The irrigation areas of the Goulburn valley produce peaches and 
apricots. Pears are grown both there and east of Melbourne. East 
and southeast of Melbourne and at Harcourt, south of Bendigo, 
apples are grown. For the whole state vineyards occupy about 46,- 
ooo ac. and orchards nearly 68.000 ac. (apples. 20.000; peaches 
14.000; pears 12.000). Vegetables other than potatoes accounted 
for 36.000 ac. in 1954-5 j. 

Irrigation.-Reference has been made above to water supply and 
to fruit growing under irrigation. Considerably greater areas are 
occupied by other forms of irrigated production but, since the in- 
tensity of watering differs in different districts, acreage alone pro- 
vides an incomplete comparison. In 19j3-j4 the irrigated area 
lvas 821.000 ac., of which 8 1 . 7 7 ~  was in pasture or fodder crops 
compared with 5.4% in vineyards and 4.4Yc in orchards. I n  value, 
the aggregate production from the livestock carried on the much 
greater area of irrigated farm exceeds, though by a much smaller 
margin. the production from the horticultural holdings; e.g. (19 52- 
53) livestock total £19.60o;ooo, including milk and milk products 
(Fg,~oo.ooo), u.001, lamb and mutton (F j,800.000). Production 
from orchards and vineyards was valued at  F9,2oo,ooo; including 
dried vine fruits (L5,600,000), canning fruits (#I ,yoo,ooo) . Vege- 
tables contributed L3,yoo,ooo. 

P a s t o r a l  Industries.-Sheep remain the principal form of live- 
stock. In  19 j j Victoria's total number exceeded 22-,ooo,ooo for the 
first time. The number first reached 20,000,000 in 1941 and was 
sharply reduced by the drought of 1944-4 j. The rebuilding of the 
flocks after this was encouraged by high wool prices and by 19j1 
the total again passed zo.ooo,ooo. The Western district with 
3 2 . ~ 7 ~  (19 j j )  continues in its traditional role as the principal Vic- 
torian producer of fine-woolled sheep. The I'l'immera (15.2% of 
total sheep) and Northern ( I  j. 5%) have similar sheep populations 
but more attention is given in the Wimmera to fine-woolled breeds 
and in the Northern district a much higher proportion of ewes 
are mated to rams of British breeds for the production of fat lambs. 
The three districts named account for more than 63% of Victoria's 
sheep. The smallest district totals are found in the North Eastern 
( i .8%)!  Gippsland ( j . 8 s )  and Mallee (j.7Yc',). I n  rnuch of the 
two former districts rugged topography or excessive rainfall exclude 
sheep raising. The lower number in the Mallee reflects the larger 
size and lower carrying capacity of the RIallee farms. I n  \ ~ o o l  
production Victoria stands second to New South Wales which 
usually produces more than twice as much, but in lamb and mutton 
production Victoria is the leading state. The total number of 
cattle in Victoria in 1955 was 2,456.000; only in the first year of 
the previous decade had it been below 2~000.000. In  the second 
half of this period the proportion of beei cattle rose somewhat to 
just over one-third of the total number. If the districts are ar- 
ranged in order according to the number of beef and dairy cattle, 
the first four districts in each class are found to aggregate more 
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than 80% of the state total, three districts figuring in the first 
four  o i  both lists. Dairy cattle (19 j j )  . 1.613 ooo; Gippsland 
2 j.695. Western 23 Centra1 18 I C; arid Northern I j. .jc?. Beef 
cattle.  843.000; Western 2j.9CC. S o r t h  Eastern 21 SC;. Gippsland 
18. j% and Centra1 I 5.1%. Dairying in the irrigation areas of the 
Sor thern district contrasts ~ i t h  the importance of beef cattle in 
the adjacent S o r t h  Eastern district \i here many of the cattle. like 
some of those in Gippsland. spend part of the year on upland graz- 
ings. In  dairying Victoria is the leading state. producing about 
40' of Australia's milk and a some\vhat higher proportion of prod- 
u c t ~  manufactured from milk. Progress in the pastoral industries 
is indicated by the fact that in 1 9 j  j more than 8.2oo.000 ac. mere 
under sown pasture and nearly six times as much superphosphate 
was used on pasture as on the wheat crop. 

M i n i n g  a n d  Industries.-The gron-th o i  population in Vic- 
toria and the establishment o i  several of its more important provin- 
cial cities was largely the result of the discovery of gold. After 
1851 more than ij!ooo.ooo oz. of gold ( £ ~ ~ ~ . o o o . o o o )  were won 
but  production declined (1954: j2,66 j oz. ; i820.1 jg) and the most 
valuable mineral product of the state became b r o m  coal. of ~vhich 
over 9,000.000 tons were produced in 19 j4 Even black coal. with 
which the state is poorly endo~ved. exceeded in value the gold pro- 
duced. After gold come, in order of value. limestone (1gj4: 
694,684 tons; £464.833) and clay. The black coal is mined in 
Gippsland where the state mines a t  1I1onthaggi produce small quan- 
tities (141,ooo tons in 19j4) .  The main seam has an average thick- 
ness of about 4 i t .  and the area is extensively faulted. Black coal 
is largely used by Victorian government rail~vays. 'The great. and 
expanding. mineral resource of I7ictoria is brown coal. The most 
extensive deposits lie in the Latrobe valley in Gippsland. There 
are smaller basins west of hlelbourne. Re~erves  are enormous. 
From Yallourn eastward the belt is practically continuous for 40 
mi. and ior much of the distance it is irom 4 to 10 mi.  vide. Bor- 
ing has revealed: a t  one point. a seam j 5 /  ft. thick Iying only 89 ft. 
below the surface. The proved reserves suitable for open-cut \vork- 
ing exceed 20.000.000.000 tons. In  extent. thickness and shallo\v- 
ness of overburden the deposits are admirably suited to large-scale 
working by specialized machinery for cutting and handling. Thirty 
years of mining a t  Yallourn have produced an open cut already 
about 12 sq.mi. in area and about 2 0 0  ft. deep. 

blanufacturing in l-ictoria greatly increased and diversified dur- 
ing and after R'orld \Var 11. In 1938-39 an avercige of 201.8oo 
persons were engaged in manufactures in 9 .2jo  iactories. By 
19 j3-j4 the numbers had increased to 3 31.300 persons in I 5.533 
factories. Roughly three times as many Yictorians 7,vork in fac- 
tories as on iarms and in mines and forests. Ir1 the fol!owing para- 
graphs the numbers cited are taken from the census of 1954 and 
give the number of persons. including ~vorking proprietors. erigaged 
in the industrial groups mentioned. Certain groups require little 
comment. The processing of local ramr materials-bricks. cement. 
timber. flour. butter and soap manuiacture-is to be expected. A 
somenhat higher degree of industrial development is implied by 
the existence of ivoollen mills. with Geelong as an important centre. 
supplying about half Australia's needs. The manufacture of cloth- 
ing was established earlier than in the other states and in some parts 
of the field Victoria (with j6.000 engagedj retains a lead; e.g., in 
the case of boots and shoes. hosiery and knitnear. and women's 
outer clothing. The largest industrial group is clascified as iound- 
ing, engineering and metal working ~v i th  i j ,zoo workers (c!. agri- 
culture and grazing, total ; j,700). The manufacture. assembly 
and repair of ships. vehicle parts and accessories engaged 43.200 
(cf. dairying, 3 j.600). Since Yictoria has no industrial metuls thic 
gro~vth rests entirely on imported raw materials. 'I'he trend has 
been from repair and assembly to the construction of completed 
machines. In  some types of agriculturul machinery. design and 
construction were entirely local as early as 1890. Motor-car as- 
sembly plants rvere established in the 1920s and the first mass pro- 
duction o i  an Australian car began in 1948. IVorld \Var I 1  
stimulated great expanaion in heavy general engineering and elec- 
trical engineering. The manufacture of cherilicals. dyes, explosives, 
paints. etc. (14.300). began in the 19th century n-ith sulphuric acid 
and superphosphate. S h e  manufacture of explosives was hegun 

during \170rld War I. The range of fine chemicals made increased 
during IVorld War 11. 

Elrctricity Sz~pply.-The main producing authoriiy is the State 
Electricity commission lvhich generates about 9 9 5  of the electric- 
ity used. transmits it over t~vo-thirds of the area of the state and 
thereby caters ior four-fifths of the population. At k'allourn a 
generating station using raw brown coal generates about 40% of 
the electricity produced in Victoria. 17allourn is the base-load 
station of an interconnected system comprising three steam stations 
in hlelbourne. tm70 in Ballarat. two in Geelong. several hydro sta- 
tions and three provincial diesel stations. Bro\vn coal. either r a 1 ~  
or briquetted a t  the commission's Yallourn iactory (producing 
630,000 tons a year).  provides a subctantial part of the fuel for 
the steam stations co that about three-quarters of al1 the electricity 
produced in Victoria is derived h o m  brown coal. After World 
War I1 a vigorous construction program trebled electricity produc- 
tiori in a decade. At S-allourn the addition of two 100-megawatt 
extensions. one completed in r g j;. the second planned for 19 j7-58, 
represented a doubling of capacity. At bIor~vell. six miles away, 
construction aimed at  the installation by 1960 of a 91-mega~vatt 
polver station and two briquette factories with a combined ca- 
pacity of ~ . j o o . o o o  tons a year. .%s wel1 as meeting Victoria's 
need for solid fuel these briquettes are used in a gas-making plant 
ivhich began production in 1956 using the 1,urgi process and sup- 
plying gas to Melbourne through a 102-nii. pipeline. \'ictoria's 
hydroelectric potential is relatively small. At the Big Eildon 
reservoir a 135-megawatt station was nearing completion in 1956. 
The largest hydro del-elopment is on the Kiewa river. 160 mi. 
S .E .  of blelbourne, nhere the first of a series of stations began 
operation in 1944. The total installation planned exceeds 300 
megawatts. By 1 9 j j  generators with a capacity of 80 megawatts 
were in service. 

Communications.- In the development of railways private 
companies played a brief and insigniiicant part. The construction 
and operation of railways has al~vays lallen to the government and 
the strict economics of operation ha\*e alm-ays been modified by 
public policy. As elsewhere. r?il\vays sutiered from road competi- 
tion and the route mileage open in 19j4. 4.382 mi.. represented a 
reduction of about 300 mi. on the 1939 figure. Post-\Vorld War 
I1 re-equipment included an increased use of diesel traction and 
electrification of the line between 31elbourne and the bronri-coal 
centres in Gippslaiid. The gauge is j ft. 3 in. and the break 
to "standard" gauge a t  the Nelv South LIrales border is a major 
source of inefhciency. The rail pattern is largely radial from 
Slelbourne. The 3lelbourne suburban lines (174 route mi.) are 
electrified. 

I n  1913 the country roads board was constituted to construct 
and maintain main country roads. A system of state high~vays 
exists. but martime deterioration and the increasing size of road 
transport pose problems. In  particular. interstate road transport 
makes h e w y  demands on the roads and the problem of ensuring 
that it makes. as the government railivays must. a fair contrii.)uti«n 
to the maintenance of the road~vay it uses is complicated by con- 
stitutional difhculties. 

Alelbourne is outstandingly the most important port in Victoria. 
Erom the point of view o i  port construction its site ofiered little 
beyorid shelter. S h e  port in 1956 had 2 0  berths a t  pier5 on Hob- 
son's bay. 63 a t  wh,arves along the Yarra river and 24 in \-ictoria 
dock excavated alongside the river. Xbout four-fifths of the sea- 
borne commerce of Victoria and a greater proportion of passenger 
trafic pass through the port. Geelong ranks second and Portland 
handles minor amounts of the trade of the Western district. 

(X. A. W.) 
VICTORIA, Brazil : see VITÓRIA. 
VICTORIA, capital and second largest city of the province 

of British Columbia. Can.. is situated on the southeastern tip of 
Yaricouver Island. One of the oldest centres in the province, \.k- 
toria \Tas founded in 1843 as a nen- fur-trading headquarters for 
the western department. Hudson's Ray conlpany. I n  anticipation 
of the Oregon boundary settlement of 1846, Ft .  Yictoria \!as lo- 
cated \yell to the north of the foriner headquurters near Van- 
couver. Ii'ash.. U.S. 
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In 1849 Victoria became capital of the new crown colony of 

Vancouver Island and in 1868 was made capital of the united col- 
ony of British Columbia. I t  remained the largest business and 
commercial centre in the province until about 1900 when rapidly 
growing Vancouver, about 70 mi. N., on British Columbia's main- 
land. eclipsed the older city. The pleasant climate and attractive 
surroundings continue to draw people and Victoria has become pri- 
marily an administrative, residential and tourist centre noted for 
its fine homes and beautiful gardens. Public buildings include an 
imposing provincial legislative building, a large federal astro- 
physical observatory, United Services college (Royal Roads), 
which trains cadets for the army, navy and air force, and Victoria 
college, nhich is affiliated with the University of British Columbia. 
The port is small but well equipped and is important in both coast- 
wise and deep-sea traffic. Victoria has the main Vancouver Island 
termini and repair yards for the Canadian Pacific and Canadian 
National railways and is the island terminus of Trans-Canada Air 
Lines. Manufacturing is mainly sawmilling, other wood process- 
ing and shipbuilding and repair. The federal government dry 
dock at  Esquimalt is capable of holding the largest vessels afloat. 
Since earliest times Esquimalt has been linked with the navy and 
is Pacific coast headquarters of the Royal Canadian navy. The 
population of Victoria in 1961 was 54,941, that of the metropolitan 
area, including Oak Bay, Esquimalt, Saanich and Central Saanich, 
was 154,152. (A. L. FY.) 

VICTORIA, LAKE (VICTORIA NYANZA), the largest lake in 
Africa and chief reservoir of the Nile. lies mainly in Tanganyika 
and 'L'ganda but borders on Kenya. The quest for the Kile 
sources led to the discovery of the lake by J. H. Speke in 1858. 
Formerly known to the Arabs as Ukerewe, the lake was named 
Victoria by Speke, in honour of the queen of England. He. with 
A. J. Grant, visited it again a few years later and mapped part 
of it. I t  mas more thoroughly explored by H. hi. Stanley in 1875. 
A detailed survey was made of the lake by Sir IVilliam Garstin 
in 1901 and the possibility of using the lake as a vast reservoir 
for Egypt a a s  considered for many years. Plans for the gradual 
raising of the level of its waters were completed in 1954. An as- 
sociated project was the building of the Owen Falls dam on the 
Nile at  Jinja, to provide electricity on a large scale. 

Among the fresh-water lakes of the world it is exceeded in size 
by Lake Superior only and has an area of 26,828 sq.mi. In shape 
it is an irregular quadrilateral but its shores, save on the west, 
are deeply indented. Its greatest length from north to south is 
200 mi., its greatest breadth 150 mi. Its coast line exceeds 2,000 
mi. I t  fills a shallow depression in the central part of the great 
plateau which stretches between the western and eastern rift val- 
leys (see AFRICA: Physical Geography), and has an elevation of 
3,717 ft .  above the sea. Its greatest ascertained depth is 270 ft. 
I t  contains many archipelagoes, the majority being near the coast 
line. 

The lake is full of reefs, many just below the surface of the 
clear water. I t  is abundantly stocked with fish. The land sur- 
rounding the lake consists of gneiss, quartz and schistose rocks, 
covered with marl and red clay and in the valleys with loam. The 
basin area covers 92,240 sq.mi. 

Shores a n d  Islands.-The shores of the lake present varied as- 
pects. The western coast, which contains no large indentations, 
is, in the south, backed by precipices 300 ft. high, behind which 
uplands rise to three times the height of the cliffs. To the north 
the hills give way to papyrus and ambach swamps, which mark the 
delta of the Kagera. Beyond the delta the hills reappear, and in- 
crease in height, till a t  the northwest corner they rist: about 500 
ft .  above the water. This western shore is marked by north to 
south faults which run parallel to the lake at a short distance 
inland. The northern coast is deeply indented and is marked by 
rocky headlands jutting into the waters. There is a rim of high 
land near the shore, and streams which rise on its northern face 
drain north away from the lake. On a promontory about 30 mi. E .  
of the Katonga is Entebbe (q.v.), a port and the administrative 
centre of the Uganda protectorate. At Jinja is the outlet of the 
Kile. the water there forcing its way over the Ripon fa115 through 
the rock-bound shore of the lake. The northeast corner of the 

lake is flat and bare. A narrow channel leads into Kavirondo gulf, 
which, with an average width of 16 mi.. extends for 45 mi. to 
Kisumu. the terminus of the railway from hlombasa on the east 
coast of Africa. Hills dominate the south shore of the gulf and be- 
hind them are the Kisii highlands. To the south the shore trends 
generally southwest and is marked by many deep inlets with bold 
bluffs. At the southeast corner is Speke gulf, and a t  the south- 
west corner Emin Pasha gulf. There the coast is barren and hilly, 
while long ridges of rock run into the lake. 

Ukerewe, north of Speke gulf, is the largest island-almost a 
peninsula. I ts  wooded hills rise 650 ft. above the lake. I t  is 
densely populated. At the northwest corner of the lake is the Sese 
archipelago, consisting of 62 islands. The largest island in the 
group is Bugala. Most of these islands are forested, and some of 
them attain considerable elevation. Their scenery is of striking 
beauty. Buvuma Island is a t  the entrance to the channel leading 
to Jinja. There are numerous other islands: most being of iron- 
stone formation overlying quartzite and crystalline schists. 

Rivers.-The Kagera ( q . ~ . ) .  the largest and most important of 
the lake affluents, rises east of Lake Kivu, and enters the west side 
of the lake just north of lat. 1' S. I t  is the most remote head- 
stream of the Kile (q.v.) and is navigable for SO mi. The only 
other river of note entering Lake Victoria from the west is the 
Katonga, north of the Kagera. Between the Katonga and the Nile 
outlet: the rivers which rise near the lake drain away northward, 
the watershed being close to the lake shore. On the northeast 
several streams reach the lake-notably the Sio, rizoia and Yala. 
On the east the Mara enters the lake between lat. 1" and 2 "  S. I t  
is, next to the Kagera, the largest of the lake tributaries. On the 
southern shores a number of short rivers drain into the lake. The 
only outlet of the lake is the Si le .  

Population.- The Lake Victoria region is one of the most 
densely populated in Africa and within 50 mi. of its shores live 
several million people. These are nearly all of the Bantu race, the 
better-known tribes being the Ganda in Buganda, the Kavirondo 
in Kenya and the Sukuma and Haya in Tanganyika. Other tribes, 
some of which are not Bantu in origin, are the Soga in Uganda, the 
Luo and Tende or Kuria in both Kenya and Tanganyika, and the 
Girango, Kerewe and Zinza in Tanganyika. Considerable anthro- 
pological study, organized by the East African Institute for Social 
Research, was done in that area, which was the scene. of much 
tribal change and movement with pronounced Hamitic, Nilo- 
Hamitic and Nilotic intrusions. 

Fishing.-Most of the tribes living on the shores are skilled 
fishermen and adept a t  handling canoes. The importance attached 
to the fishing industry is shown by the establishment of the East 
Africa Fisheries Research organization at  Jinja, where, under the 
aegis of the East Africa high commission, research is conducted 
into the habits and distribution of the fish in the lake (there are 
more than 200 varieties) and into the economic and other prob- 
lems connected with the industry. 

At Kisumu are the headquarters of another high commission 
service, the Lake Victoria Fisheries board, with branches at  En- 
tebbe and Mwanza. The board has made a survey of fishing in 
the lake to determine the best methods of developing and con- 
trolling it. 

S teamer  Services.-The East Africa Railways and Harbours 
administration runs weekly steamer services round the lake from 
Kisumu in both directions, calling at  Port Bell, Entebbe, Bukakata, 
Busungwe, Bukoba, Mwanza and hlusoma. There are weekly serv- 
ices to the Sese Islands, a tug and lighter service round the 
Kavirondo gulf ports, and local services from Mwanza to Sansio, 
Karumo: Katunguru, Nyamirembe, Buchenzi and Nyamtukusa. 
The lake is connected with Mombasa by rail from Kisumu, with 
Dar es Salaam by rail from Alwanza and with the S i le  steamer 
service by rail from Jinja to Namasagali, thence by steamer to 
Rlasindi Port, and from there by road to Butiaba on Lake Albert. 

BIBLIOGRAPHY.-S. and E. B. Worthington, T h e  Inland Waters  o f  
Africa (1933) ; H .  E. Hurst, R .  P. Black and Y. Simaika, T h e  Nile Basin, 
vol. vii (1946) ; H. E. Hurst, T h e  Future Conservation o f  the  vile 
(1936) ; Government Surveys; East Africa High Commission, Annzlal 
Reports o j  the East Africa Fisheries Research Organisation alzd Lake  
Victoria Fisheries Board. (J.  P. MT.) 



VICTORIA FALLS- 
VICTORIA FALLS, on the boundary betneen Southern and 

Sor the rn  Rhodesia, form the most remarkable feature of the 
Zambezi river. central Africa. The falls are about midway in the 
course of the Zambezi in I 7" j~' S., 2 jo 41' E. For  a considerable 
distance above the falls the river flows over a level sheet of basalt. 
its valley bounded by low and distant sandstone hills. I ts clear 
blue uaters  are dotted with numerous tree-clad islands. These 

V I C T O R I A  F A L L S  S E E N  FROM T H E  AIR 

islands increase in number as the river, without quickening its cur- 
rent. approaches the falls. whose nearness is indicated only by a 
veil of spray. At the spot  here the Zambezi is a t  its widest- 
more than 1,500 yd.-it falls abruptly over the edge of an almost 
vertical chasm with a mighty roar and a cloud of sunlit spray. 
From 4.000,000 LO ;5,000,000 gal. a minute fall over the edge (mini- 
mum flow! April-May ; maximum, Tovember-December) . The 
mist that rises hundreds of feet gave the falls their native name of 
Mosi-oa-tunyu ("the smoke that thunders"). 

The chasm, extending over the whole breadth of the river, is 
wider than Siagara,  though broken, and it  is more than twice the 
depth, a measurement varying somewhat, but attaining 35j ft. in 
the centre. Unlike Niagara the water does not fall into an open 
basin but is arrested a t  a distance of from 80 to 240 f t .  by the 
opposite wall of the chasm. Both walls are of the same height, 
so that the falls appear to be formed by a huge crack in the bed 
of the river. The only outlet is a narrow channel cut in the barrier 
~val l  a t  a point about three-fifths from the western end of the chasm, 
and through this gorge, not more than IOO ft. wide, the whole 
volume of the river pours for 130 yd.-the Boiling Pot-before 
emerging into an enormous zigzag trough (the Second, Third, 
Fourth and Fifth gorges) which conducts the river past the basalt 
plateau. 

The  fall is broken by islands on the lip of the precipice into four 
parts. Close to the right bank is a sloping cataract 36 yd. wide, 
called the Leaping Water;  beyond Cataract (formerly Boaruka') 
Island is the Main fall in two parts, 1,719 and 975 f t ,  wide, beyond 
which is Livingstone Island and the Rainbow falls, 1,800 ft .  wide. 
At both these falls the rock is sharp cut and the river maintains its 
level to the edge of the precipice. At the left bank of the river is 
the Eastern Cataract, a millrace resembling the Leaping Water. 
From opposite the western end of the falls to Danger point, which 
overlooks the entrance of the gorge, the escarpment of the chasm 
is covered with great trees knoriln as the Rain forest; looking across 
the gorge the eastern part of the wall (the Knife Edge) is less 
densely wooded. At the end of the gorge the river has hollowed 
out a deep pool, named the Boiling Pot.  I t  is about 500 ft .  across; 
its surface, smooth a t  lon  m t e r ,  is a t  floodtime troubled by slow, 
enormous swirls and heavy boilings. Thence. the channel turns 

-VICTORIA REGIA 
sharply westnard. beginning the great zigzag mentioned. Thls 
grand and gloomy series of gorges is more than 40 mi long. I ts  
almost perpendicular walls are more than 400 i t .  high, the level 
of the escarpment being that of the lip of the falls. A little below 
the Boiling Pot,  and almost a t  right angles to the falls. the gorge 
is spanned by a rail and road bridge (completed in April ~goj). 
This bridge. 6 j j i t .  long, n i th  a main arch of 500 i t .  span, is slightly 
below the top of the gorge. The  height from low-water level to 
the rails is 420 i t .  

The volume of water borne over the falls varies greatly. The 
maximum flow is ~z.ooo.ooo cu.ft. a minute. the minimum 594.000 
cu.ft. a minute. Every foot rise in the river above the rapids gives 
a 6-ft. rise in the gorge. The highest known rise of water in the 
gorge is j6 ft. 

The falls were discovered by David Livingstone on Nov. 16, 
18 jj, and by him named after Queen Victoria of England. Living- 
stone approached them from above and gained his first view of 
the falls from the island on the lip now named after him. I n  1860 
Livingstone, with Dr. (afterward Sir John) Kirk, made a careful 
investigation of the falls, but until the opening of the railway from 
Bulauayo (Sept. 1 2 ,  1905) there were few visitors. The land in 
the vicinity of the falls was made a public park by the Rhodesian 
government. 

Livingstone's theory of the origin of the falls (that they were 
the result of volcanic action) was disputed by later geographers, 
who claimed that they were caused by the check to erosion of the 
bed of the river by the resisting sheet of basalt over which they 
flow. The latter claim has been accepted. 

BIBLIOGRAPHY.--See Livingstone's iMissionary Travels and Researches 
in South Africa (London, 1857) for the story of the discovery of the 
falls, and the Popular Account o f  Dr. Livingstone's Expedition to the 
Zambesi and its Tributaries 1858-1864 (London, 1894). See also E. 
Mohr, T o  the Victoria Falls of the Zambesi (London, 1876). In the 
Geographical Journal, Jan. 1 9 0 5 ,  A. J. C. Molyneux on "The Physical 
History of the Victoria Falls" gives photographs and bibliography. 
Consult also ('The Gorge and Basin of the Zambesi Below the Victoria 
Falls," by G. W. Lamplugh in the Geog. Jour., vol. xxxi (London, 1908). 

VICTORIA REGIA, a giant, showy water lily, native to  
British Guiana and the Amazon region of Brazil, hence the old- 
est scientific name, Victoria amazonica. I t  is a perennial with 
a thick, erect rhizome, usually growing in four to six feet of water. 
The huge. peltate leaves are from four to seven feet across, with 
upturned margins three to eight inches high. The leaves are 
green above but usually purple underneath, with veins bearing 

E D G A R  A U B E R T  D E LA R U E  

G I A N T  WATER L I L I E S  (VICTORIA REGIA)  O F  T H E  AMAZON 

horny prickles. 
The fragrant, floating blossoms measure from 6 to 18 in. across 

and bear numerous white, pink or red petals. When cultivated 
in temperate regions the plant is treated like an  annual and raised 
from seed. 



See ~ 1 s t  WATER LILY. (T. K. J.) \\:hen feudalism had attained its full growth and ecclesiastical 
VICUNA ('IC~GNA)! one of the two wild South American seigniories were created, the vidame came to represent the bishop 

representatives of the camel family still surviving (see TKO- as a vassal, the avozci assuming the same office in the"abbeys whose 
P O D A ) .  From its relative the guanaco (q.v.), the vicufia (Lama protector he was. I n  the 12th century the office of vidame had 
viczngna) differs by its inferior stature, more slender build, shorter become an hereditary fief. AS a title, however. it was less common 
head, and the.absence of bare callosities on the hind limbs. The and less dignified than that of a~'01ld. The udcocczti were often 
colour is orange-red. Vicunas great barons; the vidames were usually petty nobles, who exer- 
live in herds on the bleak and cised their office in strict subordination to the hishop. Their chief 
elevated parts of the mountain functions were: to protect the temporalities of the see. to repre- 

range bordering the region of per- sent the bishop at the count's court of justice. to exercise the 

petual snow, in various parts of bishop's temporal jurisdiction in his name and to lead the episcopal 
Peru, Ecuador. and Bolivia. I ts  levies to war. 
f~ne. silky wool is highly valued See A. Luchaire, Malzuel des institutions jran(.nises (Paris, 1892) ; 

A. \-illien, Dirtio~zncziue d f  droit ccclzoniqz~e (Paris, 1024). s.v. ".Ivoui.." 
for wea.i,i~g. 

VIDIN (formerly written WIDIN or WIDDIN), a fortified river VICUNA, a term applied port and capital of Vidin district in the extreme northwest of 
both to a distinctive variety of Bulgaria; on the right bank of the Danube, near the Yugoslav 
wool. and also to a special kind frontier. Population (1956) 23,932. including descendants of 
of "finish" given to certain varie- refugees who fled thither from the Inquisition in the 16th cen- 
ties of woolen textures. tury. 

Vicufia wool is the fleece ob- Vidin is an episcopal see and the headquarters of a brigade. A 
tained from the vicufia ( q . ~ . )  1 a steam ferry connects it with Calafat, on the Rumanian bank of 
wild relative of the llama (q.v.) C A N O S  the Danube, and there is a branch railway to the.main line Sofia- 
inhabiting the mountainous dis- V I C U G A  ( L A M A  V I C U G N A )  Lom. The old town, containing several mosques and synagogues 
tricts of Bolivia. Chile and Peru. and a bazaar, preserves its oriental appearance. There is a mod- 
This type of 17,~ool is distinguished for its remarkably long, fine, ern cathedral, a school of viticulture and a high school, besides 
soft and lustrous character for which it is greatly prized. These an ancient clock-tower and the palace (KoTzak) formerly occupied 
properties adapt it eminently for the production of woolen and by the ~ ~ ~ k i ~ h  pashas, Vidin exports cereals and fruit ,  and is 
worsted textures that require a soft and full "handle" or "feel," locally celebrated for  its gold and silver filigree, I t  has impor- 
and also for the development of "nap." tant fisheries and manufactories of spirits, beer and tobacco. 

Vicufia fabrics comprise several varieties of woolen and worsted vidin stands on the site of the Roman town of Bononia in 
textures, which are of the character of serge (q.v.1, excepting that Moesia Superior. I t  is a fortress of great natural strength owing 
they are more supple, softer and fuller and of a more Subdued to the marshes which surround it. I n  the 14th century it was 
lustre than true serge textures. These qualities partly result from the seat of an independent tsardom. which was overthrown by the 
the different character of wool employed in their manufacture and ~~~k~ in 1396, Under the Turks it was the seat of a pasha- 
partly from the method of finishing. Like serges, also. vicuca lik, which under Pasvanoglu ( 1 ~ ~ ~ - ; 8 ~ ~ )  was practically in&- 
fabrics are usually based on the simple twill lyeave structures and pendent. 
employed as dress and costume materials and suitings. VIDOCQ, FRANCOIS EUGENE ( I  775-18 j7),  French 

I'icufia fabrics comprise two distinct types of textures: (1) detective, was born a t  A~~~~ in I i 7 5  (or 1773), ~f~~~ 
simple structures for the lighter and medium textures suitable for an adventurous youth he joined the ~~~~~h army, where he rose 
women's TTear and light suitings and coatings for men's summer to be lieutenant.  ill^ he was sentenced to eight years' hard 
wear; and (2) double-cloth structures for the heavier and stronger labour, sent to the at B ~ ~ ~ ~ ,  whence he escaped twice 
textures suitable for men's overcoatings. (H. '.) but was recaptured. For the third time he escaped, and lived for 

VrDAL DE LA BLACHE, PAUL (1843'-1918). founder some time in the company of thieves and other criminals in Paris 
of the French school of human geography, was born in Pkzenas, and elsewhere, making a careful study of their methods. H e  then 
HCrault. on Jan. 2 2 ,  1845. He  \\-as educated at the Ecole Normale his services as a spS, to the paris ( 1 8 ~ 9 ) .  ~ ~ ~ ~ ~ ~ ~ l l ~  
~upkrieure in Paris and entered upon the study of geography by Vidocq was made chief of the reorganized detective department 
way of that of history. He  made a life study of the interrelations of the paris with a body of ex-convicts under his im- 
of the terrestrial environment and the activities of man. mediate command. Vidocq possessed unbounded energy and a 

Rejecting the theory of absolute geographical "control," Tidal real genius for  hunting down criminals, In 18z7 he retired and 
de la Blache held that man's role is not passive, since he can started a paper-mill, the work-people in which were drawn entirely 
within limits modify his environment to advance his own ends. from ex-convicts, ~h~ venture was a failure, and in 1 ~ 3 2  vidocq 
His interpretation of the geographical personality of France in his re-entered the service employed mainly in political 
Tubleaz4 de la ge'ograpl~ic de la France prefixed to E. Lavisse's work, ~~~i~~~ to  get back to  his old detective post he himself 
Histoise de Fsa?zce (1903) is a notable exposition of his approach. foolishly organized a daring theft, ~i~ real part in the matter 
1-idal de la Blache joined the French school at Athens in 1867. became known, however, and he was dismissed from service. 
~ r o m  1898 to 1909 he held the chair of geography in the Facult6 He died in poverty. Several volumes have been published under 
des Lettres a t  Paris. He  died at  Tamaris-bur-Mer, Var, on his the best known of which is M J ~ ~ ~ ~ ~ ~  de vidocq (182g). 
April 5, 1918. I t  is. however. extremelv doubtful whether he wrote anv of them. 

BIBLIOGRAPIIP.-He founded in 1891 and edited until his death the 
periodical Atznales de GCogvaphie. His Atlas ge'izdral; histoire et ge'og- 
rapitie was first published in 1894, and his uncompleted work Pvincipes 
de ge'og~aphie hzliizaitze appeared posthumously in 1922 (Eng. trans. re- 
printed 1950). See also biographical notice by L. Gallois in Atin. Ge'ogr. 
2 3 :  161-73 (1918). (G. R. Cc.) 

VIDAME, a French feudal title. Originally, like the avoud, 
the vidame  ice-dominus) was a layman charged with represent- 
ing an ecclesiastical institution in the domain of temporal affairs 
(war. money, etc.j .  which clerics were forbidden by the canon 
law to handle. The office applied in particular to the abbeys and 
sees to which the king had granted immunity and in which the 
vidame used to deal with questions that elsewhere would devolve 
upon the count. 

See Charles Ledru, La Vie, la mort et Ees derniers moments de 
Vidocq ( 1 8 5 7 ) .  

VIDYASAGAR, ISWAR CHANDRA (1820--18g1), 
writer and social reformer of Bengal, was born a t  Birsinha in the 
Midnapur district in 1820, of a Kulin Brahman family. H e  was re- 
moyed to Calcutta a t  the age of nine, was admitted into the 
Sanskrit College, and carried on his studies in the midst of priva- 
tions and extreme poverty. I n  1839 he obtained the title of 
Vidyasagar ( = "Ocean of learning") after passing a brilliant 
examination, and in 1850 was appointed head pundit of Fort  
IVilliam College. I n  1846 appeared his first work in Bengali prose, 
The Twenty-Five Tales oJ a Betal. This was succeeded b y  his 
Sakr~ntale, 1855, and by his great work, The Exile of Site, 1862. 



As a social reformer and educationist, too. Iswar Chandra made 
his mark. He  associated himself ~ i t h  Drinkwater Bethune in the 
cause of female education; and the management of the girls' 
school, called after Bethune, was entrusted to him in 1851. And 
when Rosomoy Dat ta  resigned the post of secretary to the San- 
skrit College of Calcutta, a new post of principal was created. and 
Ism-ar Chandra mas appointed to it. He  simplified the method of 
learning Sanskrit; and thus rendered a great service to Sanskrit 
learning of that ancient tongue among his countrymen. Under 
the education scheme of 1854 he established aided schools in 
Bengal. I n  1858 he resigned his appointment under government 
and became manager of a private college a t  Calcutta. 

But he then turned to practical reform. He  had discovered that 
the  ancient Hindu scriptures did not enjoin perpetual \vidowhood. 
and in 1 8 j j  he startled the Hindu world by his work on the Rc- 
~nurriagc of Iiindzl CVidows. Such a work, from a learned and 
presl~mably orthodox Brahman, aroused a storm of indignation. 
H e  appealed to the British government to declare that the sons of 
remarried Hindu widows should be considered legitimate heirs. 
T h e  act was passed in 18 56. and some years after,  Iswar Chandra's 
own son was married to a widow. I n  the last years of his life 
Iswar Chandra wrote ~vorks against Hindu polygamy. He  a a s  as 
well known for his lavish charity and wide philanthropy as for his 
educational and social reforms. He  was appointed companion of 
the Order of the Indian Empire in 1880. H e  died on July 29, 
1891. (R. C. D.) 

VIEIRA, A N T ~ N I O  (1608-1697), Portuguese Jesuit. diplo- 
mat ,  writer i n d  orator, a great master of classical Portuguese 
prose. Born a t  Lisbon on Feb. 6, 1608, his life span coincided 
with a critical period in the history of Portugal and Brazil, and 
he played an active and a t  times a leading role on both sides of 
the  Atlantic. His sermons, letters and state papers form the best 
collective source for the understanding of the climate of opinion 
in 17th-century Portugal and Brazil. I n  an age when the pulpit 
had great power in forming public opinion, Vieira's sermons were 
among the most famous and influential, "being bought up as fast 
as they are printed, and sent for out of all parts of Spain. Italy 
and France," as a contemporary Englishman noted. He  was a 
prolific letter writer, and his correspondence is the more valuable 
in that he was a well-placed, intelligent and critical observer who 
frequently wrote a t  white heat and without reserve. His state 
papers on such varied subjects as diplomatic negotiations with the 
Dutch.  Portugal's economic ills and their remedies, toleration for 
the crypto-Jews, or "New Christians," and freedom for the In-  
dians of Brazil are models of clear and incisive reasoning and 
exercised great influence in the councils of the croxvn. A great 
historical as well as a great literary figure, Vieira may be consid- 
ered the most remarkable man in the I 7th-century Luso-Brazilian 
world. 

Vieira went with his parents to Brazil in 1614. H e  was educated 
by the  Jesuits a t  Bahia and entered the Society in 1623, being 
ordained as a priest in 1 6 3 3  He  became the most popular and 
influential preacher in the colony. Many of his sermons were calls 
to  battle against the Dutch invaders who occupied northeast Brazil 
from 1630 to 1654, and others contained devastating criticisms of 
the  colonial authorities. He  also worked among the  Amerindians 
and the Negro slaves. though he was not allo~ved by his superiors 
to devote his whole life to ministering to them as he had hoped 
to  do. H e  returned to Portugal in 1641, as a member of a Brazilian 
mission sent to congratulate King John IV on his accession. The 
king fell under the spell of Vieira's self-assured and magnetic per- 
sonality, and soon came to regard the tall, lean, dynamic Jesuit 
as "the greatest man with the world." Vieira repaid him with a 
passionate devotion which, after John's death (16 j6 ) ,  became a 
hallucination that he would rise from the dead to inaugurate the 
fifth biblical universal monarchy under Portuguese leadership. 

Between 1646 and 1650. Vieira was employed on confidential 
diplomatic missions to Holland, France and Italy,  but none of 
them was successful, and he made himself unpopular with many 
Portuguese by his outspoken advocacy of toleration for the perse- 
cuted crypto-Jews and of peace a t  any price ~ v i t h  the Dutch. The 
Jesuit general a t  Rome, embarrassed by Vieira's multifarious ac- 

tivities, resolved to dismiss him from the Society. but the king 
intervened and the matter was dropped. At the end of 1652 he 
 as sent to the MaranhHo and the Amazon delta mission fields, 
where he remained for the next nine years, except for a brief visit 
to Portugal (16jq-jj!. During this time he displayed as much 
energy and ardour in work among the savages of the South Amer- 
ican rivers and jungles, as he had shown in his political activities 
in the European capitals and courts. He  learned several of the 
local languages of the Amazon delta, in addition to the Tupi- 
Guarani, or lingua franca, of the Brazilian littoral and the Kim- 
bundu of the Negro slaves from Angola. His caustic criticism of 
the colonists' enslavement of the Indians led to his expulsion 
and deportation to Portugal in Sept. 1661. H e  was first received 
syn~pathetically by the court, but a palace revolution in June 
1662 brought his enemies to power, and the Inquisition. which had 
long disliked him. arrested and tried him for his messianic beliefs 
concerning the future of Portugal and the resurrection of Ring 
John IT .  Luckily for him, his sentence coincided with another 
palace revolution which brought the prince regent Dom Pedro and 
his own friends to power, and he was released in 1668. But his 
old influence a t  court was gone, and he spent the years from 1669 
to 167j a t  Rome trying to secure the annulment of his sentence 
and a degree of toleration for the crypto-Jews. H e  did secure 
the partial revision of his sentence, and a papal brief exempting 
him from any further molestation by the Portuguese Inquisition, 
but he ultimately failed to attain his second object, though secur- 
ing the suspension of the Inquisition's anti-Jewish activities for 
five years (1676-81). 

He returned to Bahia in 1681 with the intention of ending his 
days in Brazil, and there he died on July 18. 1697, a paralyzed 
physical wreck. but mentally active and a fighter for the freedom 
of the Indians to the last. 

BIBLIOGRAPHY.-The standard biography is by J .  L. d'rlzevedo, His- 
toria de Antdnio I'ieira, 2 vol. (1918-20). He has also edited the best 
edition of correspondence, Cartas do Padre Antdnio Vieira, 3 vol. 
(192 5-28), For a definitive bibliography of works hy and on Vieira, 
see Serafim Leite, S .J . ,  Histdria da Companhia d e  Jesus no Brasil, 10 

vol., vol. ix, pp. 192-363 (1938-50). See also Padre Antdnio Vieira. 
Obuas Escolhidas, ed. by Antcinio SCrgio and HernLni Cidade, r z  vol. 
(19j1-jq) ; C. R. Boxer, A Great Luso-Brazilian Figure. Padre Antcinio 
L'ieira S . J .  (1957). (Cs. R.  B.) 

VIENNA (German ~L ' IEN,  Czech VIDE?. Hungarian BECS), 
the capital and a Bundeslnnd (federal state) of Austria, extends 
from the eastern slopes of the LViener~vald (Vienna woods) in the 
west and northwest to the plains of the Danube basin in the east 
and south. I t  lies mainly on the right bank of the Danube, with 
only 2 of its 23 districts on the left bank. I t  is situated between 
515 f t .  and 790 ft .  above sea level and has a changeable climate 
liable to rapid falls of temperature and gusty winds. The mean 
annual temperature is 49" F.  and the mean rainfall 2 7  in. a year. 
Area 160 sq.mi. Pop. (1961) 1.619,668. 

The layout of Vienna resembles a star. While many of its main 
streets, extending radially from the centre, follow the  courses of 
covered brooks where once the old villages stood, the inner city 
itself is encompassed by the beltlike wide boulevard, the Ring- 
strasse, built in 18 58-60, around which are inner districts encircled 
by the Giirtel, built in 1894. Both these circular road systems 
replace the old fortifications. 

The very centre of the city is the Stephansplatz with the ca- 
thedral of St. Stephen. measuring 361 ft .  in length and with a 
nave 114 ft .  wide and 95 i t .  high. The cathedral is one of the 
chief Gothic buildings in Europe, incorpor:ting remnants of the 
original Romanesque edifice, probably bullt bet~veen 1137 and 
1147, but soon destroyed by fire. The  choir and nave were built 
between 1304 and 14j0, simultaneously with the southern tower 
(446 It .) .  while the northern tower, never finished; was finally 
completed ~v i th  a Renaissance spire in I j78. Burned out during the 
battle of Vienna in April 1945, its reconstruction was completed 
by 1952; and even the 20-ton bell, founded from captured Turkish 
cannons in I 711.  was recast. Other Gothic churches include the  
Augustinerkirche, the Maria am Gestade church and the Church of 
the Friars Minor, all dating from the 14th century. St.  Ruprecht, 
dating from the 13th century with parts from the 11th century, is 



VIENNA 
Vienna's oldest church and is be- 
lieved to have been originally 
built in 740. St. Peter's, standlng 
on the site of a church allegedly 
founded by Charlemagne in 792, 
\\-as built chiefly by J. L. von 
Hildebrandt in I 702-33. Other 
fine examples of baroque art are 
the richly frescoed University 
church (1627-31) and the Capu- 
chin church (1622-3z), the latter 
containing the imperial crypt, the 
vault in nhich 140 members of 
the house of Hapsburg. 1 2  em- 
perors and I j empresses among 
them, repose. The Church of the 
Scots, founded in 11 jj .  together 
with a monastery of Scottish and 
Irish monks, mas rebuilt in late 
Italian Renaissance style in 1638- 
48. Most of the notemorthy secu- 
lar buildings are baroque, for 
example the Harrach and Kinsky 
palaces and the Winter palace of 
Prince Eugene of Savoy (now the 
minlstry of finance). 

Thoroughfares of the city are 
the Graben, ni th  the magnificent 
Plague of Trinity column (1682- 
8 6 ) ,  and the Karntnerstrasse, 
both of which issue from the B Y  C O U R T E S Y  O F  T H E  A U S T R I A N  I N F O R M A T I O I I  S E R V I C E ,  N.Y. 

Stephansplatz and are lined with T H E  H O F B U R G ,  V I E N N A .  FORMERLY T H E  I M P E R I A L  PALACE 

Vienna's most fashionable shops. 
The vast complex of the imperial palace. the Hofburg, adjoins the taining the government offices. the principal hotels, embassies and 
Ring. I t  consists of a number of buildings of various periods and legations and many handsome buildings. Located at some distance 
styles, enclosing several courtyards. the oldest part dating from outside the Ring to the south are the beautiful baroque Charles 
the 13th. the latest from the end of the 19th century. I t  abounds church (begun in 1716 by Johann Fischer von Erlach the Elder, 
in magnificently appointed private and state apartments, and also completed in 1739) and, farther to the south, the Belvedere palace 
houses the imperial treasury of the Holy Roman and Austrian ( I  714-23), a perfect example of secular baroque style. Here the 
empires; the Sational library containing about I .620.000 volumes, state treaty of Austria \\-as signed in 19 j;. The imperial summer 
3 ~ , O O O  manuscripts, 85,000 autographs. 1 2 j . 0 0 0  maps, ~oo.ooo palace of Schonbrunn with splendid rooms in rococo taste, and its 
papyri, etc.; the Albertiila and several other museums; and the large park of 18th-century style, lie to the southwest in the suburb 
Spanish lCiding school. founded in the 16th century. The state of Hietzing. 
apartments of the Hofburg wing adjoining the Ballhausplatz are The town as a whole has preserved its general character of the 
now the offices of the president of the republic of Austria. Op- period prior to 1914. although in World I1 it suffered heavy 
posite is the edifice of the federal chancellery, built in 1717-19, damage. The Southern and Eastern Railxvay stations near the 
where the congress of Vienna took place in 1814-1 j and where Belvedere, and the Western station adjoining the Mariahilfer- 
Chancellor Engelbert Dollfuss was assassinated in 1934. The strasse. were rebuilt in modern style after their wartime destruc- 
magnificent Ringstrasse, z mi. long and 160 it .  ~\-ide: is planted tion. Some residential areas are dominated by large new buildings 
with four rows of trees. I t  is lined with splendid buildings, monu- containing workers" flats, many of them built x i th  the aid of public 
ments and parks. funds; these social housing schemes viere first introduced in 1923. 

Facing the Hofburg to the south\\-est are the museums of natural On the contrary, some of the outer districts, such as Grinzing or 
history and fine arts, two domed Renaissance-style buildings dating Sievering, still keep their picturesque 18th- or early 19th-century 
from 18 72-81. identical in construction but separated by gardens village atmosphere. 
containing the Maria Theresa monument. Adjoining the museums Vienna is rich in museums, art collections and libraries. I t  
to the \vest is the palace of justice (18811, burned during riots in possesses two big concert halls and 10 major theatres. I n  addi- 
1927. and the houses of parliament (1883) in modified Grecian tion to the University of Vienna, there are technical, commercial, 
style. Beyond these, to the north. stands the new Rathaus (city veterinary and agricultural colleges and three art  academies. 
hall. 1872-83). a very large and lavishly decorated building in Vienna also possesses a great number of monasteries and convents. 
modern Gothic style. Farther to the north stands the university, 
an imposing building of Xeo-Renaissance style (1873-83~ I t  is 
the oldest German university in existence. Founded in 1365, it 
has contributed much to building up I'ienna's high cultural repu- 
tation in Europe. Its library contains I .463,000 volumes. 

Other important buildings are, opposite the Rathaus. the Burg- 
theater. built in 1874-88. and the Opera (1861-69) at the inter- 
section of Ring and Karntnerstrasse. both in Seo-Renaissance 
style. Heavily damaged by bombs and fire in 1945. these two 
largest theatres of Vienna were reopened in 19j5, On the eastern 
side of the inner town lies the Stadtpark, rich in monuments. The 
inner town with its immediate neighbourhood is still, unlike the 
older parts of most European towns, the fashionable quarter, con- 

Vienna is a city of open green spaces and parks. The largest 
ones are the Prater (2~000 ac.)! situated between the Danube river 
and the Danube canal, and the spacious Lainzer Tiergarten ( a zoo- 
logical garden) a t  the ~vestern end of the town. Most of the indus- 
trial plants are situated in the southern and eastern precincts. 

Communica t ions  a n d  Industry.-Vienna has been a centre 
of cominunications since its foundation and many roads intersect 
there, linking north and south. east and west. Five main railway 
lines link the city to nearly all European capitals. From the main 
airport of Schn-echat. 104 mi. from the city, there are air services 
to most of the major towns of the ~vorld. 

The northeastern limit of the inner town is not the Danube 
proper but the Danube canal. I t  is 10.7 mi. long; i t  branches from 



VIENNA 
the Danube river a t  Yussdorf to  the north and rejoins it near 
ICaiserebersdorf to the southeast. The  Danube itself f l o ~ ~ s  in a 
course 866 ft .  wide regulated in 1870-84. The  left bank of the 
Danube is protected by a flood dam built behind a high-v-ater area, 
about 1.500 ft .  wide. The river is navigable for 340-330 days of 
the  year. I n  the three harbours (Freudenau, Albern and Lobauj 
almost 2.000,ooo metric tons of goods were loaded or  unloaded in 
1956. 

111 spite of losses in population and trade during J$Torld Wars I 
and 11, Vienna remained the focus of industrial life in Austria. 
T h e  most important branches of industry are the  manufacture of 
foodstuffs. the electrical and chemical industries, machine manu- 
facture, the making of iron and metal goods, clothing and textiles. 

T h e  Vienna fair, founded in 1921, is one of the most popular 
trade exhibitions in central Europe. 

History.-Vienna's position in central Europe is marked by the 
crossing of two immemorial routes of trade and migrations: the 
waterway of the Danube river, linking the west w-ith the east, and 
the road from the Adriatic to the Baltic, connecting south and 
north. Thus the city's geographical situation has enabled it to 
rise from the nucleus of a nameless settlement in the mists of 
prehistory to the rank of an imperial capital. 

Traces have been found in Vienna of the K'eolithic and Bronze 
Ages, and more of the early Iron Age. I n  the later Iron Age the 
dwellings of Veneto-Illyrian tribes in this area were superseded, in 
successive Celtic inroads. by the first organized settlement. When 
the Romans advanced to the Danube. they took over the Celtic set- 
tlement, retaining its name of 17indobona, and enlarged it into 
a frontier station (castrz~m) bounded. on a small eminence near 
the Hoher n'larkt. by today's Salzgries. Rotenturmstrasse. Graben 
and Tiefer Graben. Soon public life developed in connection with 
the  rising importance of the fortress. which temporarily served 
as the command post of Marcus Aurelius (who died there in 
A.D. 180). 

I n  the middle of the 5th century Vindobona was raided by At- 
tila, moving westward with his Huns, and tradition relates a con- 
quest a t  the end of the 8th century by Charlemagne. A definite 
mention occurs only later, in annals of 881. under the heading 
Pr imu~rt  bellzdrn cum U?zgavis ad CIj7eniani ("first war with the Hun- 
garians a t  Vienna"), and in annals of 1030. in connection with the 
ill-fated Hungarian campaign of the Frankish emperor Conrad 11, 
whose army was captured in "Viennis." After the battle on the 
Lechfeld ( g j j ) ,  in which Otto the Great decisively defeated the 
Hungarians, the Vienna area was settled from the west, and the 
margraves of Babenberg, originating' from Franconia, set up an 
effective administration, expanding Ostarrichi, the  core of the fu- 
ture Austria (see AUSTRIA, EMPIRE OF), as far as the March and 
Leitha rivers. Shortly before the House of Babenberg moved its 
residence to Vienna, Wienne is referred to for the  first time as a 
civitas (city) in a document of 1137. With Duke Henry I1 
Jasomirgott establishing his court a t  the square today called Am 
Hof.  and the foundation of St. Stephen's cathedral, ever since 
known as the city's symbol. \-ienna began to grow. At about 1 2 0 0 ,  

already ranking among the major German cities. i t  expanded be- 
yond its original boundaries and \\.as surrounded by a system of 
ramparts which determined its size for nearly six centuries and is 
still reflected in the beltlike shape of the Ringstrasse. A decree 
of Duke Leopold VI, of 1221, conferred municipal privileges on 
the city. Further legislation, of the Emperor Frederick I1 in 
I 237 and the Babenberg Duke Frederick I1 in 1244. defined and se- 
cured the status of the prospering city in which also the Jewish . 
population was granted special privileges by both the emperor 
and the duke in relevant decrees of 1238 and 1244. LVith Duke 
Frederick, the last of the Babenberg dynasty, killed in action 
against the Hungarians in 1246, and the death of Emperor Fred- 
erick I1 in 12jo .  a period of chaos follo~ved. T h e  city had tem- 
porarily to accept the reign of King Ottokar (Otakar) I1 of 
Bohemia (12 51) until in 1278 the victor in the fateful battle on the 
Marchfeld. Rudolf I of Hapsburg (German king from 1273). es- 
tablished the new ruling house of Austria with its seat in Vienna. 

I n  the 14th century, after the city had struggled through critical 
epochs under the new dynasty but continued to enlarge its wealth 

and importance, the generous activities of Rudolf IV initiated a 
period of enterprise and prosperity in Vienna, marked by his ex- 
tension of St. Stephen's cathedral, his foundation of the university 
(1365). and his pron~otion and organization of many ~nunicipal 
institutions. Increasing social tensions between the patriciate and 
the craftsmen led to serious rifts in the political structure of the 
city under the reign of Frederick I11 (crowned as emperor in 
14 j2) ,  \\-hen Vienna was torn between weakened imperial authority 
and ambitious moves for power of Archduke Albert (Albrecht) 
VI. I n  the outcome of the strifes, the craftsmen obtained a share 
in the civil government. At the end of the century; troubled times 
recurred in the conquest of the city by the Hungarian king Ylatthias 
Corvinus (148 3-90), 

The independence and determination of the citizens, which had 
overcome political setbacks as well as continual afflictions by 
devastating epidemics of plague and conflagrations, stood its his- 
torical test on the European scene in the Ottoman invasion marked 
by the two sieges of Vienna under Suleiman I1 in 1529 and Rlo- 
hammed IV in 1683. Between the two Turkish inroads, continental 
political developments, reflected in the religious struggles of the 
17th century, brought insecurity and distress to Vienna: for the 
Thirty Years' IVar broke the imperial pol!-er and initiated the rise 
of France a t  the expense of Austria and Spain. But a century 
later, the statesmanship of Emperor Charles VI  (1711-40) and 
the fortunate reign of his daughter Maria Theresa (1740-80) gave 
new brilliance to the metropolis. 

Toward the end of the I 7th century, the suburbs of Vienna had 
expanded beyond the ramparts protecting the city in the past, and 
in the beginning of the 18th century nevi fortified walls were con- 
structed to enclose the built-up area which today is marked by the 
Giirtel. I n  1754 the population amounted to I j j.400. The new 
spirit in public activities and imperial promotion attracted artists, 
scholars, architects and musicians as well as patrons. Adding to 
the mainly ecclesiastical buildings of the 17th century. palaces, 
governmental edifices, academies. richly decorated cathedrals, 
festival halls and theatres. magnificent squares and streets mere 
built. Treasures of art accumulated in the imperial collections! 
and operatic and theatrical tradition gained national importance. 
Even today the Viennese baroque has retained its specific appeal 
in the architectural appearance of the city centre. 

At the dawn of the 19th century, the reign of Francis I was 
troubled by the Napoleonic wars, during which the French twice 
seized the capital. But the city soon revived to witness the con- 
gress of Vienna (1814-1 5) .  The revolution of 1848 finally de- 
stroyed the ancient "rock of order" of Illetternich's conservative 
state. The accession of Emperor Francis Joseph I (1848-1916) 
inaugurated a new period, with the right of self-government by 
elective bodies, and the advancing middle class eventually achieved 
permanent successes under the determined leadership of the great 
mayor of Vienna of the "Christian Social era," Karl Lueger (1897- 
1910). The development of the city. whose population had n a r l y  
quadrupled within half a century (reaching z,o3 I ,498 in I ~ I O ) ,  
was marked by the razing of the old ramparts in 1858 and the 
subsequent reconstruction of the inner centre, while the outskirts 
freely extended into the green belt and the surrounding vineyards, 
blending the urban area with the open landscape. 

Vienna emerged from M'orld War I as the capital of a federal 
state of nine provinces. I t  covered one two-hundredth part of the 
new Austrian territory while containing more than one-fourth of 
its total population (1.841.326 in 1920). But I-ienna surmounted 
the difficulties caused by this unbalanced situation which were 
partly alleviated by the aid of foreign relief organizations. The  
city's initiative. guided by a Socialist majority in the municipal 
administration. became visible in modern building projects, social 
housing settlements, effective welfare institutions. well-planned 
highxvays and industrial expansion. The achievements of this pe- 
riod are inseparably linked with the untiring efforts of mayor Karl 
Seitz (1923-34): the outstanding counterpart to Lueger in this 
decade. 

Developments were interrupted by repercussions of Hitler's rise 
to power which culminated in March 1938 in the invasion by the 
German Reiclz, known as the Anscizluss. Essential elements of 
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SCENES IN VIENNA 
1. The centre of the city-Kartnerstrasse a t  the corner of Ringstrasse 5. View of the Graben and Stefansplatz 
2. General view of the Ring, showing the old Parliament building at the 6. The Votive church 

left, the Rathaus w i t h  the h igh tower, the Votive church w i th  twin 7. S p ~ r e  of St. Stephen's cathedral, 4 5 0  f t .  high, regarded as one of the 
towers i n  the distance, and the Hofburg theatre ( r igh t )  w i th  part of finest of Gothic spires. I t  was rebui l t  in  1860-64. The roof was 
the Volksgarten in f ront  completely destroyed and the vaul t ing of the apse part ia l ly  destroyed 

3. A section of the Parl iament bui ld ing,  facing the Ring i n  Wor ld War I I  
4. The Orera house, b u i l t  during 1 8 6 1  and 1869  





VIENNA, CONGRESS OF 
Viennese' life were stamped out not only by the Nazi system, but 
also by the hail of bombs and shells a t  the end of World War I1 
which severed Austria's connection with Germany. 

Vienna's faculty of combining conservative and creative power 
once again proved a vital factor in the postwar years, which were 
to begin with a ten-year quadripartite occupation. Careful plan- 
ning and imaginative improvisation made it possible to overcome 
the first difficulties of reconstruction which was soon substantially 
helped, especially by the U.S. Three symbols of Vienna, St. 
Stephen's cathedral, the opera house and the Burgtheater, all 
seriously damaged during World War 11, rose again to testify to  
the joint determination of the Viennese population to revive and 
maintain the city's famous tradition. 

Vienna still retains the stamp of its multiple development, the 
traces of the Latin, Slavonic, German and Magyar elements that 
have intermixed to form this metropolitan centre. 

B I B L I O G R A P H Y . - J ~ ~ ~ ~ U ~ ~  der Stadt Wien (annual) ; Handbuch der 
Stadt Wien (annual) ; Vienna University collection, Wien, sein Boden 
und seine Geschichte (Vienna, 1924) ; H. Tietze, Wien, 3rd ed. (Vienna, 
1928) ; L. Rbau, Vienne (Paris, 1932) ; F. Walter, Wien, 3 vol. (Vienna, 
1940-44) ; K. Oettinger, Das Werden Wiens (Vienna, 1951) ; G. Dehio, 
Handbuch: FYiert, 3rd ed. (Vienna, 1gj4). (H. MY.; PR. S.) 

VIENNA, CONGRESS OF (1813-1815). The fall of Na- 
poleon left the disposition of his empire to the four powers who had 
overthrown him-Austria, Prussia. Russia and Great Britain. 
Other countries, of which Spain, Portugal and Sweden were the 
most important had shared in this task and had signed the treaties 
of Paris ( 9 . v . )  in 1814, but the four greater powers were bound to- 
gether by a special alliance (treaty of Chaumont. March I.  1814) 
Thus. though the treaties with France stipulated that all countries 
that had taken part in the war should send plenipotentiaries to a 
congress at Vienna, the four powers meant to niake the decisions 
themselves, and, as they could not agree at Paris. bound France by 
a secret article of the treaties to recognize these decisions at a fu- 
ture date. 

T h e  Delegates.-Thus the meeting at Vienna, where representa- 
tives began to arrive toward the end of September, was meant to be 
merely a convenient assembly to ratify the decisions of the "four." 
Nevertheless, all Europe sent its most important statesmen. Met- 
ternich, principal minister of Austria since 1809, naturally repre- 
sented his Emperor Francis 11. a stubborn man who sometimes had 
a policy of his own. The brilliant, but wayward and emotional, 
Alexander I of Russia directed his own diplomacy. The weak 
Frederick William I11 of Prussia had as his principal minister 
Prince von Hardenberg. who had lost credit owing to physical in- 
firmities. Great Britain was represented by the foreign minister, 
Lord Castlereagh, the creator of the alliance of Chaumont. When 
Castlereagh had to return to his parliamentary duties the duke of 
Wellington replaced him and Lord Clancarty was principal repre- 
sentative after the duke's departure. The restored Louis XVIII 
sent the astute diplomatist. Prince Talleyrand. Spain, Portugal and 
Sweden had only men of moderate parts to represent them, in Don 
Pedro Gomez Labrador, the duke of Palmella and Count von 
Lovenheilm. Count Miinster, who represented the British prince 
regent as ruler of Hanover, had much influence on German ques- 
tions. Many of the rulers of the minor states of Europe put in an 
appearance. With them came a host of courtiers, secretaries and 
ladies to enjoy the magnificent hospitality of the almost bankrupt 
Austrian court. The social side of the congress made a great im- 
pression on the age, and on history. I t  was one of the causes of 
the long and unexpected delay in producing a result, for Metternich 
at least sometimes subordinated business to pleasure. 

Procedure of t h e  Congress.-This was determined by the dif- 
ficulty and complexity of the problems to be solved. First there 
was the problem of the organization of the congress. for which 
there was no precedent. The "four" were determined to keep the 
management of the main problems entirely in their own hands; but 
since they had rather rashly summoned a congress they had to pay 
some attention to it. The ministers of the "four" assembled early 
to discuss this problem, and finally agreed on Sept. 2 2  that the 
"four" should have the "initiative." by which they meant the "de- 
cision" of the future of all the conquered territories. They were 
then to "communicate" with France and Spain. The ('congress" 

was to be summoned only when all was ready. 
This was the situation which Talleyrand found when he arrived 

on Sept. 24. He refused to accept it and was supported by 
Labrador. He  denied that either the "four" or the "six" were 
legally constituted bodies, and desired that the congress should 
be summoned to elect a directing committee. If there was any 
other body which had any rights it was the "eight" powers who 
had signed the Paris treaties. The "four" were much disturbed, 
for they knew that all the smaller powers would support Talley- 
rand if they gave him the chance of appealing to them. But they 
had no intention of giving way. and refused to summon a meeting 
of all the plenipotentiaries. A notice was issued that the opening 
of the congress was postponed till Nov. I .  No solution could be 
found, however, and after a meeting of the "eight" on Oct. 30 
the opening was again postponed. 

Meanwhile the work of the congress proceeded without the 
sanction of the main body of plenipotentiaries. The "four" dis- 
cussed the main territorial problems informally among them- 
selves. The "eight" assumed the formal direction of the congress; 
a committee of German states met to draw up a constitution for 
Germany, and a special committee on Switzerland was appointed 
by the "four." Talleyrand was thus excluded from the main work 
of the congress. but his protests on behalf of the smaller powers 
grew fainter as he realized that the "four" were not in agreement, 
Castlereagh and Metternich gradually won his confidence and at  
last insisted on France being admitted to the "four." The "four" 
thus became the "five" and it was this committee of five which 
was the real Congress of Vienna. Between Jan. '7 and Feb. 13 it 
settled the frontiers of all territories north of the Alps and laid 
the foundations for the settlement of Italy. Meanwhile the com- 
mittee of "eight" dealt with more general matters. The congress 
as a representative body of all Europe never met. 

P o l a n d  a n d  Saxony.-The great difficulty which nearly pro- 
duced war was the disposition of Poland and Saxony. By treaties 
signed in 1813 Alexander had promised that the sovereigns of 
Prussia and Austria should rule over as many subjects as they had 
done before they were reduced in size by Napoleon. H e  had also 
promised that the duchy of Warsaw. which Napoleon had con- 
stituted out of the Prussian and Austrian shares of the Polish 
partitions, should be divided among the three powers. After the 
battle of Leipzig. however, he claimed practically all Poland for 
Russia, and suggested that Austria could find compensation in 
Italy, and Prussia by annexing all Saxony, whose king had been 
the most faithful of Napoleon's vassals. In  this plan he was moved 
by a sincere wish to give the Poles an opportunity for the ex- 
pression of their nationality; but. of course, he intended to keep 
Russian sovereignty over all Poland. Metternich was much 
alarmed. and Hardenberg, while very desirous of Saxony, was not 
anxious to see Russia's frontier extended so far. Castlereagh was 
also, as a true disciple of Pitt. afr3id of Russian expansion. Ac- 
cordingly Castlereagh encouraged Austria to agree to the sacrifice 
of Saxony to Prussia so that the three powers could oppose Russia's 
demands on Poland. With great difficulty he eventually succeeded 
in so doing. But the plan. which included an offer of constituting 
an entirely independent Poland, which it was known Alexander 
must reject, failed because Frederick William 111. who was grate- 
ful to the tsar for his help in the overthrow of Xapoleon. refused 
to support Hardenberg when the crisis came. Metternich and 
Hardenberg were, therefore, estranged, and the former withdrew 
his consent to Prussia's absorption of all Saxony. Prussia then 
went altogether on to Russia's side. and a complete deadlock re- 
sulted. Meanwhile Talleyrand had been advocating the principle 
of "legitimacy" which had brought Louis XVII I  back to France, 
so as to support the king of Saxony and the return of the Bourbons 
to Naples. 

Castlereagh's Diplomacy.-Castlereagh had been much cha- 
grined at the failure of his first plan. Moreover. his cabinet were 
alarmed at his activity in European matters. and he was warned 
against going too far. The difficult negotiations with the United 
States, with whom Britain was still at war! also made caution 
necessary. Xevertheless, Castlereagh saw that if a European war 
broke out both France and Britain would certainly be involved 



before it was over. R e  had already prepared the way ~ v i t h  Talley- de Vientze, ed., with introduction and note; Comte Fleury (Psris, 
rand. and in ~~~~~b~~ bath he and ;2.3etternich promised ~ ~ 1 1 ~ ~ -  I ~ O I ) ,  gives an interesting picture of the congress from its personal 

rand that the Bourbon house should re-established in 'rTaples and social side; .i. Fournier, Die Gelzeinzpolizei n u f  denz IViefzer Con-  
g r e s ~  (I'ienna, 1913) ; M. H. Weil. Les dcsso?ts d u  Congres CEP Bienne 

instead of Joachim Murat  (q.v.) .  Secure of T a 1 l e ~ r a ~ d . s  support (Faris. 1917) ; C. K. Webster, T h e  C o n g ~ e s s  of Vienna (London. 1919),  
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bridge, 1 9 0 2 )  ; J. H. Pirenne, L a  Sainte Alliance, vol. i (Seuchitel, 

ternich signed on Jan. 3. r81 j. For a few days the issue was (C. K. W.) 
doubtful,  hut the tsar,  who had already obtained most of Russia's VIENNE, a department of Ll,est-central F ~ ~ ~ ~ ~ ,  formed in 
demands. inclined to peace. 2nd eventually Prussia gave ivay. With r i g o  out of Poitou (four-fifths of its area;). ~~~~~i~~ 
Castlereagh acting as mediator. a compromise was arranged on the (one-seventhl, and B ~ ~ ~ ~ .  and bounded by neux-sèvreS on the 
¶uestion of ~ a x o n y .  and then the rest of the territoria1 settkment west, Charente on the so;th. Haute-\'ienne on the southeast. Indre 
Was c o m ~ a r a t i v e l ~  easy, especially as Castlereagh reduced the on the cast, Indre-et-Loire on the northeast and north and Xfaine- 
demands of both Hanover and the Netherlands, whose policy k a s  et-loire on the northlvest, pop, ( r946) 3r  3.932 2 ,72  ultimately controlled h y  Britain. sq.mi. The departinent includes the basin of the Vienne from the 

Decisions of the  congres^.-Alexander gave back Galicia to point a t  !?.hich il emerges from the plateau central  t. its 
Austria. Thorn and a region round i t  to Prussia, while Cracow iunction lvith the creuse, JThi;e its so,lthTl,est corIier 
\,,.as made a free town. The rest of the duchy of Warsax was jncludes a small part of the of charente. contains 
incorporated as a separate kingdom under the tsar's sovereignty. the fameus gate ,,f poitou (seuil du  poitou) between the plateau 
Prussia got tmo-fifths of Saxony. and was compensated by ex- centra, an,j the ~ n ~ i ~ ~ .  the historie southlvest entry into the paris 
tensive additions in Westphalia and on the left bank of the Rhine. basin, ~h~ temperature is 3 c ~  t. 4 1 ~  F,, the sum- 
I t  was Castlereagh ~ r h o  insisted on Prussian acceptance of this lat- ,,, average ternperature being 66" t. 680 F, ~h~ prevailiIlg 
ter territory. with which i t  was suggested the king of Saxony should are from the southmest and  ,vest, ~h~ annua; rainfall is 
be compensated, for he ~vanted Prussia to guard the Rhine against 24  in, in the north t. 32  in, in the south, 
 rance and act as a buttress to the new kingdom of  the Kether- lvheat,  oats and barley are the principal cereals grown. other 
lands. which ~ o l l a n d  had formed by incorporating Belgium. important crops being lucerne. cainfoin. clover. manpel-~5rurzels 
Austria was compensated by Lombard! and Yenice. and also got ,,d potatoes R-ith some colza and hemp. ~h~ district of poitiers 
back most of the Tyrol. The south German states on the n.hole produces goed red and the u,.hite TTirie of T ~ ~ ~ ~ - R I ~ ~ ~ ~ ~ ~ ~  
did well. Hanover Tvas also enlarged. The outline of a cor~stitu- nec,r ~~~d~~ is meli knoTvn, ~h~ breeding of livestock is fair.y 
tion. a loose confederation. was drawn up for Germany. It was active, poitou is fameus ior its inuies, an,j the geese and turkeys 
a triumph for Illetternich and a defeat for the Prussiaa statesman. the department are highly esteemed. A~~~~ the fruit  trees are 
Baron von Stein. Denmark lost Norway to Sweden hut  got Lnuen- the chestnut, \,,.alnut and almond, ln the forests a small number 
berg. while Smedish Pomerania went to Prussia. I n  Italy,  Pied- 

,f Tvild baars and ether lvild game survi\7es, F~~~~~~~~ is quarried. 
rnont absorbed Genoa; Tuscany and Ylodena \vent to an  Austrian There are mineral springs a t  ~ ~ ~ h ~ - p ~ ~ ~ ~ ,  ~h~ most important 
archduke; parma was given t0 bilarie Louise. though the Young industrial are the national arms manufactory a t  
Kapoleon's claims to succeed failed to  vin Hritish and French Chatellerault and the nelir that toTvn, ~h~ capital 
approval. The papal territory Tvas restored to the pope. l lurat 's  of \.ienne is Poitiers, an,j the department is divided into arren- 
fate was decided even before his ras11 attempt after Kapoleon's disqements (Poitiers, ~ h a ~ ~ l l ~ ~ ~ ~ ! ~ ,  hlontmorillon), 3 I  cantonc . + 

return from Elba. and the Sicilian Bourbons restored to Kaples. alid 2g8 ~h~ chief toTvns are poitiers, ch2tellerault, 
Switzerland was given a new constitution. 1:aluable articles were ,-hauvigny (qq ,v , i  and ~ ~ ~ ~ ~ ~ ~ i l i ~ ~ ,  sailxay har ruins 
included on the free navigation of international rivers and diplo- of , theatre and ether Ga l lo -~oInan  remains nearby, vienne is 
matic precedence. (See DIPLO~\IACY.~ Castlereagh's great efforts rich in lnegalithic n,onuments, 
on behalf of the abolition of the slave trade were only rewarded by VIENNE, the chief to\vll of an arrondissement of the depart- 
a pious declaration. ment of the Isère. France. Pop. (1946) 33.jI9.  Vienne stands 

The  final act ,  which included al1 these agreements in one great ,, the left bank of the Rhône just belolr the junction of the 
instrument, signed on June g. 1815, the "eieht" (except Spain. ~e~~ !vith the RhGrle. hetrveen the river and lcxv hills. and cibout 
~ v h o  refused as a protest against the Italian settiement) Tvas aiter- mi, by rail S, of Lyons, site is an immense mass of ancient 
~va rds  acceded to by al1 the other I-'owers. and Tvas the most com- d;bri,r, .vvhich is constantly yieldirig interesting antiquities. on 
prehensive treaty ~vhich Europe had ever possessed. the bank of the Gère are traces of the rainparts of the old Roman 

As a result the lines laid down by the Congress of Vienna ,ity, and on rhe LIont pipet (E, of the toxTn) are the remains 
lasted. except for one or tv70 changes. for  over 40 Wars. The 

,f an amphitheatre, \Thile the ?uined castle there Tvas built in the 
statesmen had successfully ~vorked out the principle of a balance 13th century on at ma^ substruc-ures. Se\reral of the .ancient 
of polver. But the idea of nationality had been almost en ti rel^ aqueductc (ene only is noxv actually in uce) are still to be seen. 
ignored-necessarily co because it was not yet ready for expression. origii,alll, the of the ~ l l ~ b ~ ~ ~ ~ ~ .  hecame a 
Territories had been bartered about without much reierence to the Roman colony about 47 n,c, under caesar. .\\.ho embellished and 
wishes of their inhabitants. Lntil  an even greater settlement took fortified it. little later these colonisLs were expelled b,, the ~ 1 1 ~ -  
place a t  Versailles after World War I i t  was castomary for his- the exiles then founded the colony of L~~~~ ( ~ ~ ~ d ~ ~ ~ ~ j ,  
torians to condemn the statesmen of 17ienna. I t  is noxv realized It ,,, lill the ,jays of A~~~~~~~ an,j ~ i b ~ ~ i ~ ~  that vienne 
how difficult their task TT-as. and the fact that they secured for regained its farmer privileges a R~~~~~ colony, ~~t~~ it 
Europe a period of peace, which TT:as its cardinal need. is fully became the of the provincia 1-iennensis, z j 7  postumus 
recognized. But the statesmen failed t0 give t0 international n.as proclaimed emperor here, and for a feTT JJears Tienne Tvas the 
relations any organ by which their work could be adapted t@ the capital of a sliort.lived pro\~incial empire. I t  is said to have been 
ncw forces of the 19th century, and i t  was ultimately doomed to converted t. Chrislianity by creScens, the discjple of s t .  paui, 
destruction. There  ere Christians here in 177. as in the Grcek letter (pre- 

Brn~1oc~.4p~~.-Treaties and acts of tlie congress may be consulted served t. Eusebius) addressed at that date bu the churcl,es in J .  L. Kliiber, Acten des Wiener  Congresses, 9 vol. (Erlangen, 1817- 
35)  ; Comte dlAngeberg ( j .  L. chodzko). L e  c~~~~~~~ de 1/ iPi lze  (paris, of Yienne and Lyons to those of Xsia and Phrygia mention is made 
1863) ; Briiislz rztzd Foreign State  Papers, vol. ii. gives some of tiie of "the" deacori of Yienne. The  first bishop cert,airily known is 
document9 in Enzlish, and the final act is found in many collections. lTerus, ~ v h o  Tvas present at the Council of i\rles in 3 1 4  
For the diplomacy. see Duke of IVellington, Supplrnze?ztary Despntchrs, ~ b ~ ~ t  \-ienne becanle aIi archbishopric and continued ene 
vol. ix and u (London, 1858-7zj ; Viscount Castlereaph, i + f ~ ? ? z o i ~ ~  atzd 
Co,,vespolzCEcvice, cd, C, W,  yanc, vol, x (Paris. i848 i C, tili i i o b .  ~vhen the see  as suppressed. The archbish0ps disputed 
TalieJ-rand-Périgord, Memoirs ,  vol. ii and iii (paris, 1891) ; tbc lvorks nith those of Lyons the title of "Primate of al1 the Gauls." 
oi F .  von Gentz; r\. de la Garde-Chamhonas, Sozrvenirs d u  Colzg,i.s \'ienne was conquered by the Burgundians in 438, and in 534 



VIENNE- 
was taken by the Franks. Sacked in 558 by the Lombards and in 
737 by the Saracens, the government of the district was given by 
Charles the Bald in 869 to a Count Roso, who in 879 was proclaimed 
king of Provcnce, and was buricd in 887 in thc cathedral church o i  St. 
Maurice. Vienne then continued to form part of the kingdom of 
Provence or Arles till in 1032 it reverted to the Holy Roman empire. 
Vienne was sacked in 1j62 by the Protestants under the Baron dcs 
Adrets, and was held for the Ligue ~jgo-95. when it was taken by 
Montmorency. The fortifications were demolished between 1j89 and 
1636. In I790 the archbishopric was abolished, the title "Primate of 
all the Gauls" being attributed to the archbishops of Lyons. 

A n c i e n t  Monuments.- The town possesses two fine Roman 
monuments. One is the temple of Augusta and Livia, a building of 
the Corinthian order, built by the emperor Claudius, and inierior only 
to thc Maison CarrCe at  Simes. From the 5th century to 1793 it was 
a church (Notre-Dame-de-Vie) , and the "festival of reason" was 
celebrated in it at the time of the Revolution. The other is the 
Plan de l'.4iguille, a truncated quadrangular pyramid, about ;z ft. in 
height, resting on a portico with four arches; it is now generally 
believed to have been part of the spina of a large circus, the outlines 
of which have been traced. Thc church of St. Peter belonged to an 
ancient Benedictine abbey and was rebuilt in the 9th century. in the 
earliest Romanesque style. I t  has of late years been completely 
restored, and shelters the magnificent Musie Lapidaire. The former 
cathedral church of St. Maurice (11th to 16th centuries) has three 
aisles, but no apse or transepts. The most striking portion is the west 
front (1533)) which rises irom a terrace overhanging the RhGne. 

There are very important cloth factories and also distilleries, iron 
foundries, refining furnaces, etc. 1;ienne is the seat of a subprcfect, 
of a tribunal of commerce, a chamber of commerce and a board of 
trade arbitrators. 

VIENNE, a river of central France, 2 1 7  mi. long, a left-hand 
tributary of the Loire. Rising on the plateau of Millevaches a t  a 
height of 2,789 i t . ,  the Vienne flows westward through the hilly 
country of the crystalline rocks of the central plateau of France. 
The first large town on its banks is Limoges. below its confluence 
with the Taurion (right). The river next reaches St. Junien, turns 
abruptly northward to Confolens and passes on to the Jurassic 
rocks to flow through a picturesque and wider valley. Passing 
Chauvigny. it proceeds to the confluence of the Clain ( lef t ) .  on 
which stands Poitiers, just above Chhtellerault. Below that town 
i t  receives the Creuse (right).  which rises on the Millevaches 
plateau and is I 58 mi. long. From near Chgtellerault, past Chinon, 
to its junction with the Loire the.Vienne flows across Cretaceous 
strata. There is little river traffic on the Vienne below its conflu- 
ence with the Creuse (30 mi.) .  (See LOIRE.) 

VIENNE, COUNCIL OF, an ecclesiastical council, which 
in the Roman Catholic Church ranks as the 15th ecumenical synod. 
I t  met from Oct. 16, 1311. to May 6. 1312. under the presidency 
of Pope Clement V. The transference of the Curia from Rome 
to Avignon (1309) had brought the papacy under the influence of 
the French crown: and this position Philip the Fair of France now 
endeavoured to utilize by demanding from the pope the dissolution 
of the powerful and wealthy order of the Temple. together with 
the introduction of a trial for heresy against the late Pope Boniface 
V I I I .  T o  evade the second claim. Clement gave way on the first 
(see TE~IPLARS) .  On the zznd of &larch the order of the Temple 
was suppressed by the bull T70x cla?~zantis, while further decisions 
as to the treatment of the order and its possessions followed later. 
Additional decisions were necessitated by the violent disputes 
which raged within the Franciscan order as to the observance of 
the rules of St. Francis of Xssisi. 

See Mansi, Collectio Conciliorum, vol. xxv; Hefele, Concilienge- 
schichte, vol. vi, pp. j32-534. 

VIERKANDT, ALFRED FERDINAND (1867-19 j 3 ) ,  
German sociologist. who conceived of sociology as the study of 
human interactions, was born in Potsdam, June 4. 1867. He taught 
a t  the University of Berlin throughout most of his career. An 
early work. Die  Stetigkeit im Kulturwandel (1908), anticipated 
many of the conclusions of F .  Boas, A. Kroeber and W. Ogburn on 
the processes of culture change. Yierkandt was first greatly in- 
fluenced by the phenomenology iq.w.j of E. Husserl and the in- 
stinct theory of \V. ?r.lcDougall. H e  later put greater emphasis on 
group function and structure in his Familie,. Volk, und Staat in 
ihren gesellschuftlic/~e~z Lebensvorgangen (1936 ; new ed., 1949). 
This work, appearing %-hen National Socialism had virtually 
smothered sociology. gained little notice. but his Kleirze Gesell- 
schajtslehre ( I  959) made an impression after World LVar 11. 

Vierkandt edited a massive Handworterbuch der  Soziologie 
(1931) to which most of the leading German sociologists con- 
tributed. H e  died in Berlin on April 24, 1953. (HD. BR.)  

VIERSEN, a town in North Rhine-Westphalia, Ger., I I mi. 
S.W. of Crefeld, a t  the junction of lines to Miinchen-Gladbach, 
Venlo, etc. Pop. (19 50) 36,974. lTiersen is one of the chief seats 
in the lower Rhine country for the manufacture of velvets, silks 
and plush, cotton, paper, boots and cement. 

VIERZON, a town of central France, in the  de'partement of 
Cher, zo mi. X.W. of Bourges by rail. Pop. (1954) 26.808. T h e  
Cher and the Ykvre unite a t  the foot of the hill on which lies the  
greater part of Vierzon into which were incorporated Vierzon- 
Villages, Vierzon-Bourgneuf and Vierzon-Forges in 1937. T h e  
town has a port on the canal of Berry and is an  important junc- 
tion on the OrlCans railway; there are several large manufactories 
for the production of agricultural machines, also foundries, porce- 
lain, brick and tile works and glass works. 

VIETA (VIETE), FRANCOIS, SEIGNEUR DE LA B I G O T ~ R E  
( I  540-1603), more generally known as FRANCISCUS VIETA, French 
mathematician, was born a t  Fontenay-le-Comte, in Poitou. On 
the completion of his studies in law, a t  Poitiers, Yieta became a n  
advocate in his native town, and later councilor of the parlement 
of Brittany. Rohan, the well-known chief of the  Huguenots. took 
Vieta under his special protection. After the accession of Henry  
IV! Vieta became in I j89 councilor of the parlement a t  Tours ,  and 
subsequently a royal privy councilor. 

While a t  Tours he discovered the key to a Spanish cipher con- 
sisting of more than 500 characters, so that all the dispatches in  
that  language which fell into the hands of the French could easily 
be read. Philip I1 was so convinced that his cipher mas a safe one 
that when he found the French were aware of the contents of his 
letters he complained to the pope that the French were using 
sorcery against him. Vieta printed numerous papers on various 
branches of this science, and distributed them to  scholars in almost 
every country of Europe. Vieta has been called the fa ther  of 
modern algebraic notation. All that is nant ing in his nrit ings,  
especially in his Isagoge in ar tem analyticam (1591) in order  t o  
make them look like a modern school algebra is merely the sign 
of equality. His Recensio cano~tica effectianum geometricartant 
was what is now called an algebraic geometry. H e  conceived 
methods for the general resolution of equations of the second, 
third and fourth degrees different f rom those of L Ferrari ,  with 
nhich, however, it is difficult to believe him to have been unac- 
quainted. H e  knew the connection existing between the positive 
roots of an  equation (which, in his day. were alone thought of a s  
roots) and the coefficients of the different powers of the unknown 
quantity. H e  found out the formula for deriving the sine of a 
multiple angle. I n  his Apollonizcs Gallz~s (1600) Vieta made use 
of the centre of similitude of two circles. 

Vieta's collected works were issued under the title of Opera  
Mathematics by F.  van Schooten a t  Leiden in 1646. (0. OE.) 

VIETNAM, a country of Indochina. bounded on the  nor th  
by China, on the east and on the south by the Gulf of Tongking 
and by the South China sea and on the west by Cambodia and by  
Laos. I t  extends from lat 8" 33' to lat 23 '  2' N and from long. 
102" 11' to long. 109" 28' E .  While the northern and southern 
extremities of Vietnam are more than 1,000 mi.  apart ,  t he  maxi- 
mum east-west extension is about 330 mi. (in the north) and  the  
minimum less than 40 mi. (in the centre). F rom July 21,  1954, 
i 'ietnam was de facto partitioned in two independent republics: 
the Democratic (Comn~unis t )  Republic of Vietnam in the  no r th  
(area: 60.1 j6  sq.mi.; pop. est.] 14.goo.000) and the  Ke-  
public of Vietnam (area: 6 5.948 sq.mi.; pop. I1958 est.] 12,366,- 
291) in the south. 

Physiography.- The geography of Vietnam is best considered 
zone by zone. 

Sor the rn  T'ietnam.-Northern Vietnam comprises two distinct 
regions: the delta. j.670 sq.mi.; and the mountains. 39.330 sq.mi.  
The mountains represent the end of the southern Chinese foldings: 
granitic and calcareous formations alternate. the latter having been 
so much eroded. north of Red.river. that they stand out in intricate 
and striking relief. South of the river, the folds have a northwest- 
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southeast direction. which the rivers follow. The  highest peak is 
Fan Si Pan (11.191 f t . ) .  

T h e  Red river has its source in Yunnan and a course of 745 mi.. 
with a discharge of nearly 25,000 cu.ft. per second a t  low ~vater 
and of nearly 1,060.000 cu.ft. a t  flood. I ts  alluvial deposits have 
formed the delta. over which it  flows a t  high water. often threaten- 
ing to burst the dykes and flood the rice fields. The  delta of the 
Song Thai Binh, on which the port of Haiphong stands, is merged 
with that of the Red river. The coast is muddy. apart  from the 
fine bay of Along and the eastern extremity. which is bordered with 
islands. 

Central T7ietnant.-The long coast line of central Vietnam is 
backed by a series of alluvial plains in front of the rocky bastions 
of the Annamite chain of mountains. The most important of these 
little plains are those of Thanh Hoa and of Vinh in the north. of 
Hub in the middle and of Qui Nhon in the south. T h e  coast line 
itself consists of a succession of dunes and promontories. The 
Annamite mountains are in some places more than j o  mi. from 
the coast. though in others they approach within 30 mi. from it. 

I n  the south the Moi plateaus are more extensive, reaching their 
highest point in the peak of the Mother-and-Child (6.634 ft. ) near 
Cape Varella. Passes across the chain connect central Vietnam 
with Laos. The streams are torrential, except where they cross 
the plains. 

Southern Vietnam.-In Quaternary times a gulf of the sea was 
silted up by alluvial deposits of the Mekong (9.v.) to form the 
southern part of what is now Vietnam; some areas were later solidi- 
fied, others remained marshy. I n  the east the Riviere de Sai'gon 
and its tributaries drain a group of hills and constitute a system 
distinct from that of the Mekong. which enters the sea in several 
branches. The coast is flat and muddy. The  little island of Poulo 
Condore lies about 60 mi. offshore. 

Climatr, [7egeti~tion and Animal Life.-The climate of Vietnam 
is that of tropical monsoon Asia: equatorial in the south, somewhat 
milder in the north. At Saigon. in the south, the annual variation 
of temperature is very slight. averages being 26" C. in January 
and 2 0 "  C. in April. At Hanoi in the north the average tempera- 
ture is 28" C. for June but only I j

O C. for January; and the mini- 
mum can be as low as 6" C. The  summer monsoon, coming from 
the Pacific. brings rain from May to October ( a  little later in cen- 
tral Vietnam). Rainfall. which amounts to j8  in. a t  Saigon and a t  
Hanoi, reaches its maximum in central Vietnam, where HuC gets 
116 in. and the mountains even more. 

T h e  forests of the north resemble those of southern China, with 
many species of deciduous trees and an undergron-th of rattans 
and bamboos. I n  the south are tropical evergreen forests con- 
taining numerous economically valuable species (such as the "sao," 
the "dan" and the "ban lang"! and many palms (e.g., the Lntania 
and the coconut palm). I n  the hills pines (Pinus merkusii and 
P. klzclssyii) form almost continuous cover. 

Deer.  buffaloes. wild oxen. elephants, tigers and panthers are 
plentiful in the mountainous areas (especially in the south).  as fish 
are on the seaboard. Fish and crustaceans are also abundant in the 
ri\rers. in the streams, in the lakes and even in the paddy fields. 

History.- Excavations in the caves of Pho-Hinh-Gia and of 
Luang-Com in the north and in those of Minh-Cam in central Yiet- 
nam have revealed skulls of a Negrito type in the lower strata and 
skulls of an Indonesian type. to be assigned to an early Seolithic 
period, in the upper strata. The Bronze-Age culture. represented 
hy extant specimens of work testifying to a high degree of artistry 
(notably those of Dong-Son). belongs to the time when Mongoloid 
peoples from China entered the country and mingled with the In-  
donesians to form the Vietnamese. Iron seems not to have been 
worked before the first centuries of the Christian era. 

The  I7ietnamese people had their origin in the delta of the Red 
river, ~vhere ,  by turning the marshes into paddy fields, a steady 
gron-th of population was made possible. The adjacent mountains, 
hoxvever, remained occupied by Indonesians until the latter had to 
retreat before new i~ivasions from China (the Thai from the 13th 
century on~vard. the Alan and the X e o  from the 16th).  

C/~~rnzpa.-Throughout the middle ages the greater part  of the 
coast south of the delta of the Red river and north of that of the 

Slekong \\-as held by the Chams, an Indonesian people to whom a 
Hindu civilization had been brought from India late in the and cen- 
tury A.D. Seafarers, the Chams traded in spices. in aloes ~ o o d  and 
in ivory; their monumental art  resembles that of the Khmers. 
Their kingdom. Champa. which had its capital first at Indrapura 
(near Touranej.  then at 1-ijaya (near Qui Khon) ,  lasted for more 
than 1.200 years but was continually engaged in warfare against 
Cambodia. with great vicissitudes of fortune. I n  1470. however. 
the Vietnamese (see be lo^^). who in the previous century had al- 
ready advanced their frontier to a line south of Indrapura. won a 
decisive victory over the Chams. Thereafter Champs disinte- 
grated, till by the end of the 17th century it no longer existed as 
a political entity. 

The klekong delta itself was part of the Khmer kingdom in the 
middle ages (see CAMBODIA). The mountains. meanwhile, mere 
occupied by primitive tribes of Indonesians (called Moi i. 

Navz-Viet, dnnam.--In 207  B.C. a Chinese general who had been 
appointed governor of the southern province of the empire set up 
the kingdom of Nam-1-iet on the Red river. This kingdom, how- 
ever, was overthrown by the Chinese under the Han  dynasty in the 
year 111 B.c.. whereupon the country became a Chinese province 
under the name of Giao-Chi, which was later changed to Annam 
("Dominion of the South"). Thus Chinese civilization came to 
mold the lives of the Vietnamese. There were occasional revolts 
(one. in A.D. 43. xvas led by t~5.o sisters),  but these met with no suc- 
cess. The T'ang emperors ruled very oppressively; but their suc- 
cessors in the 10th century weakened their hold on the "land of 
the south" (Yietnam), which recovered its independence, though 
theoretically acknon-ledging Chinese overlordship. 

After a period of anarchic feudalism, the country was unified 
by the Li dynasty (11th-13th centuries). The next dynasty. that 
of the Tran (13th-14th centuries),  both repelled the Mongol in- 
vasion sent by Kublai Khan and also conducted a successful cam- 
paign against Champa (see above).  Early in the 15th century the 
country \vas again under Chinese control for a few years; then a 
new dynasty. that of the LC, expelled the Chinese. Le-Thanh-Ton, 
a great ruler (1466-97), won the victory of 1470 over the Chams; 
he also established an effective system of administration. 

The Vietnamese planted military colonies throughout the former 
Cham territories. From these, they next began to spread into the 
hlekong delta, displacing or subduing the few Khmers who were 
holding it (17th century on~vard) .  By the beginning of the 19th 
century they had overrun the whole delta. 

Though the emperors of the L& dynasty were still theoretically 
supreme, real polver, from the middle of the 16th century. was 
shared between two families. the Trinh in the north and the 
Nguyen. ~vi th  their capital a t  HuC. to the south. The expansion 
of the empire over the Cham and Khmer lands was the work of the 
house of Kguyen; and this family, as its power increased, came 
more and more into conflict with its northern rivals, the Trinh, par- 
ticularly in the course of the 18th century. 

European contacts began with the visits of Portuguese ships in 
the 16th century. I n  the 17th century Dutch and English mer- 
chants established counters a t  Hanoi and Catholic missionaries 
went to work throughout 'innam. I t  is to one of these missionaries, 
Alexandre de Rhodes. a Frenchman. that the credit for inventin,g 
the quoc-ngzl (i.e., the adaptation of the Roman alphabet to the 
Vietnamese language) chiefly belongs. 

The insurrection of the Tay-Son (1773) overthrew both the 
Trinh and the Nguyen; but a IS-year-old ~nember  of the latter 
family, Kguyen Anh (1762-1820) succeeded in organizing a 
counterrevolution in the south and, with the help of a French 
bishop, I'. J. G. Pigneau de Behaine, and a number of French of- 
ficers, defeated the Tay-Son, advanced northward, entered Hanoi 
and, in 1802, under the name of Gia-Long, became emperor of a 
unified Vietnam (Annam). Gia-Long's policy of friendship with 
France, however, T\-as abandoned by his successors Minh-3lang 
(1820-41 ) and Tu-Duc (1848-83), who began a terrible persecu- 
tion of the Christians. This led to  intervention and eventually to  
conquest by France in the latter half of the 19th century and thus 
to a long period of French rule before Vietnam recovered its inde- 
pendence after World War 11. 
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For this French period, for the Indo-Chinese LVar and for the 

Geneva convention of 19j4, which cut Vietnam in half, see IYDO- 
CHII fA.  

Partition.-Pierre Mendes-France. who became French premier 
in june 1954, decided to put an end to the war in Indochina. As 
there n.as no hope to maintain French rule there he proposed to 
negotiate an armistice. This was signed on July 21 at the Geneva 
conference a t  which France, the United Kingdom, the United 
States, the C.S.S.R., Communist China: the two de jncto states 
of Vietnam. Laos and Cambodia participated. The armistice 
ended the seven years' war in Indochina and. among other things. 
"provisionally" partitioned Vietnam into a Communist state on 
the north and a national one on the south. divided by the Ben-Hoi 
river. near the I j th parallel. Elections in both parts of Vietnam 
were to be held within two years, with the aim of recreating a 
unified government. 

The Democratic Republic of Vietnam. with its capital a t  Hanoi, 
was organized on Communist lines. Ho Chi Minh became the  
president. and Pham Van Dong the chairman of the council of 
ministers. On Oct. 29. 1956, the central committee of the Lao 
Dong ('lyorkers' or Communist) party dismissed Truong Chinh, 
the party first secretary, as responsible for the excesses of the land 
reform program; H o  Chi Rlinh succeeded him without ceasing 
to be head of state. The  three-year plan of rehabilitation was said 
to have been successfully fulfilled in July 1957. About 80 big and 
medium industrial enterprises had been built and 240 rebuilt with 
Chinese. Soviet. Polish and Czechoslo\7ak aid. 

The Sational state, ~5-ith its capital at Saigon, had Bao Dai,  
the former emperor of Annam, as chief of state, but on Oct. 23, 
I g j  j, over 98% out of an electorate of j.ooo.ooo deposed Bao Dai 
and declared that Ngo D.inh Diem, the prime minister. was to be 
head of state. Three days later S g o  prpclaimed himself president 
of the republic under a provisional constitution. The follo~l-ing 
year Ngo withdrew his country's representatives from the assembly 
of the French union. On July 2 1 ,  1956, the post of French high 
commissioner Tvas abolished and an ambassador was accredited 
instead. 

A constituent assembly of 123 members (with 66 representing 
Kgo's Sational Revolution movement) was elected on hlarch 4, 
19j6. and a new constitution was adopted on July 7 .  .The presi- 
dent of the republic, elected by direct popular vote for six years, 
was to be the head of government. The armed bands of the sects 
were defeated and strong measures were taken against Communist 
agitation. An agreement signed on ?\lay 8. 1956, between the 
United Kingdom and the U.S.S.R., the co-chairmen of the 1954 
Geneva conference, postponed the general elections that were to re- 
unify the two Vietnams. 

Population.- In 19 j j the total population of Vietnam was 
estimated a t  2 j~200,000. Density of population is greatest in the 
Tongking delta. ~vhere it is more than ~ . o o o  per square mile, 
with the result that famine is chronic and emigration considerable. 
The little plains of the central zone are also densely populated 
(more than zoo per square mile). 

The Vietnamese. who occupy the plains, number more than 2 2 , -  

ooo.ooo. Other peoples include the Cambodians in the south (300!- 
000). the Rloi in the Xnnamite chain of mountains (720,ooo), and 
the Thai (joo.ooo),  the Muong (2oo.000). the Man (go.ooo) and 
the hleo (80,000) in the northern mountains. T o  these must be 
added the  400.000 Chinese tradesmen of the to~vns and 40,000 
people of European or partly European descent. 

The Vietnamese belong to a southern branch of the 3fongoloid 
races. They are, on an average, a little taller in the north than 
in the south, where there is a stronger admixture of Indonesian 
blood. Their language is monosyllabic and can be written either 
in Chinese characters or  in the quoc-ngu alphabet, which is based 
on the Roman. Chinese civilization has had a great influence 
on their way of life. 

There are many tomns with more than 20.000 inhabitants and 
five large towns : Saigon (1958 est.) 1,219,500. including the port 
of Cholon; Tourane (1958 est.) 100,978; and Hub (19j8  est.) 
90.682 in the Republic of Vietnam; Hanoi ( 1 9 j j  est.) 274.000, 
and the port of Haiphong (1954 est.) 2 1 7 , 0 0 0  in the Democratic 

Republic of Vietnam. Most of the people live in villages, each 
within its bamboo pale, constituting a largely self-governing com- 
mune under the administration of a council of notables. 

Religion is mainly ancestor-worship, influenced by Confucianism. 
by Taoism and by Chinese Buddhism: but more than 2.000,ooo 
Vietnamese are Roman Catholics; and large numbers adhere to  
modern sects, for instance to Cao-Dai (a syncretism of Christian- 
ity and Buddhism) and to Hoa-Hao (a  prophetic faith developed 
from Buddhism). 

The  Thai.  who are racially akin to the Laotians. and the  Muong. 
who are closer to the Vietnamese, have their paddy fields in the 
valleys but also use the ray (terrace) method of grolving rice and 
tubers in the mountains. where the forests on the slol~es have to  
be burned down first; their social structure is quasi-feudal. T h e  
Rlan and the Meo occupy the highest ground, where they raise 
livestock and grow maize and opium. 

The  Moi (i.e.,  "savages." so called by the Vietnamese) are the  
descendants of Indonesians driven into the mountains by invaders. 
There are several difierent groups of them: some ( the  Sedang and  
the Bahnarj speak ,Won-Khmer languages, others ( the  Jarai and 
the RhadC) various Indonesian dialects. They live by the ruy 
method of agricul'ture, by fruit picking. by fishing o r  by hunting. 
Their clothing consists of a loincloth, their houses are built on piles. 
Some of them have a matrilineal system of family-reckoning. So- 
cial organization goes no farther than the confines of the villages; 
and ritual is limited to  the family circle, within which it is mainly 
a matter of ancestor worship and of fertility ceremonies. 

Economy.-Rice is the principal export oi Vietnam, representing 
more than one-third oi the total value of the country's exports: beiore 
World War I1 only two countries in the world exported more rice. 
Other principal exports are coal (irom Hongay, on the Tongking coal 
field), rubber and maize. The tea and coffee plantations suffered 
considerable damage in the course of the war. Forestry, fishing and 
stock raising (oxen, buffaloes, pigs and chickens) are mainl>- concerned 
with supplying the local markets ; and the principal industries (cement, 
textiles and fish curing) also serve local needs. Imports consist tor the 
most part oi manufactured goods, machinery, automobiles and textilvs. 

The major ports are Cholon and Haiphong. The railway along the 
coast (1,073 mi.) and the road network (1j,j00 mi.) were largely 
disorganized by the war. In the late 19jos the Hanoi-Yunnan railwal- 
was rebuilt. 

The unit of currency is the piastre. That of the Republic of Viet- 
nam has a value of 3 j piastres to the U.S. dollar. 

B ~ ~ ~ r o c ~ a ~ r r ~ . - F o r  lists of works dealink with Vietnam srr H. 
Cordier, Bibliotheca indosinica, 4 vol. (Paris, 1912-1s). followed hy 
P. Boudet and R. Bourgeois, Bibliographic de l ' lndochine francaise, 
3 vol. (Hanoi, 1929-33). Useiul works include: Georges Maspero, 
L'lndochine (Paris, Brussels. 1929); P. A. Huard and M. Ilurand, 
Connaissance d z ~  Vietnam (Paris, 1954) ; and C.  Robequain, L'lndo-  
chine',fran~alse (Paris, 1935). For history, see particularly P. Pa~cluier, 
L'Annanz d'autrejois (Paris, 1907) ; A. Masson. Histoire rle l ' lndorhine 
(Paris, 19jo) ; and Le-Thanh-Koi, Le Viet-;Van$: histoire et civili.,atiolz 
(Hanoi, r q j j ) .  For the people, see G. Condominas. "L'Indochine," in 
Bthnologie de lJi7nion F ian~aise ,  ed. by A. Leroi-Gourhan and Jean 
Poirier (Paris, 19j3) ; also P. Mus, Le Viet  N a m  ch6.z l z ~ i  (Paris, 
1946). ( H c .  DE.; X.) 

VIETNAMESE LANGUAGE is spoken by over 20,000 - 
000 people in Vietnam and Vietminh, the two sections of \\hat 
n a s  called Annam in Indochina. The  area occupied by speakers 
of the language is the Tongkinese delta in the north.  the plain 
of Cochin-China in the south, and the long, narroa  coast line be- 
tneen. There are a number of dialects. Those of the  Tongkinese 
delta are very similar to one another. Those of Cochin-Ch~na.  
of ~vhich that of Saigon is typical, differ somewhat from the  north- 
ern dialects in pronunciation and vocabulary, but these two groups 
are mutually intelligible. Many of the dialects of the  central 
coast line differ considerably irom those of north and south. 

T h e  language is a typical monosyllabic, nonlnflecting, tonal 
language The  grammar is marked by rigid rules of word order. 
T h e  major parts of speech, ~vhich are distinguished by the  posi- 
tions they occupy in the sentence. include nouns and verbs of 
several kinds. One class of nouns is the classifiers mhich are  used 
when nouns are numerated. An interesting feature of the  noun 
~ y s t e m  is the use of kinship terms as pronouns. Minor par ts  of 
speech include conjunctions and sentence-end~ng particles: the  
latter mark sentences as questions, expressions of doubt and  the  
11ke. 



Indochina came under Chinese political influence at  least as 
early as 2,000 years ago. Beginning from that period speakers 
of Vietnamese have continually borrowed Chinese ~ i~ords .  At 
present the vocabulary of the everyday language contains about 
50% Chinese loanwords and that of literature more, sometimes 
up  to 90%. This vocabulary abounds in compounds which were 
first coined in Chinese. 

The first writing known in Indochina was Chinese, and down 
to the last century all literary and official writing was done in 
Chinese. A system was evolved of writing Vietnamese with Chi- 
nese characters adapted to show Vietnamese pronunciation; it was 
called chk' n8rn "the vulgar writing." The earliest known docu- 
ment is dated A.D. 1343. I t  was used chiefly for writing popular 
literature which had no connection with official matters. In the 
17th century Catholic missionaries invented a roman transcription 
for the language, complete with indications of all phonemic dis- 
tinctions, including the tones. The system is called qzrd'c ngzi' 
"the national language." The earliest printing using it seems to 
have been done in 1649. I t  was adopted by the French for official 
use as early as 1910. At present it is used for all purposes, and is 
well adapted to popular education. 

I n  Tongkin are spoken dialects called Mzt'o'ng, which are 
closely allied to Vietnamese. The group has variously been held 
to belong to the Thai family with borrowed Khmer vocabulary, or 
to the Khmer family with borro~ved Thai vocabulary. 

B I B L I ~ C R , ~ P I I Y . - ~ ~ O Y ~ ~ ~ Y ~ ~ :  bf. B. Emeneau, Studies in I'ietnamf'sr 
(Annnnzese) Grammar (19.71) ; NguyEn-Dinh-Hba, Speak Vietnaruese 
(1957). Southern: Robert B.  Jones and Huynh-sanh-Thong, Infuoduc- 
tion to Spoken Vietnamese ( 1 9 5 7 ) .  (M.  R .  E.) 

VIGANO, SALVATORE (I 769-182 I j, Italian dancer and 
choreographer noted for the stirring realism of his dramatic ballets. 
such as La Vestale,  Otello and I Tituni.  

Born March 2 j, 1769, in Saples, he made his debut in Rome. 
During an engagement in Madrid: he married the dancer Maria 
Medina. There he also met Jean Dauberval, pupil of Jean Georges 
Soverre ,  who strongly influenced his choreography. 

Ll'ith his beautiful. accomplished wife. iTiganb toured Italy and 
Germany. In Vienna he created several ballets, including I 'ron~c-  
thezis (ISOI), on which he collahorated xvith Beethoven. In 181 I 
he became choreographer of La Scala, Rlilan, where his finest works 
were produced. He died in Milan Xug. 10, 1821. ~ L N .  M E . )  

VIGEE-LEBRUN, MARIE ANNE ELISABETH 
(I; j j-1832 1 ;  French portrait painter, a general favourite a t  the 
courts of Europe, was born in Paris on April 16, 17 j j. the daughter 
of a painter, from whom she received her first instruction. though 
she benefited more by the advice of Gabriel Francois Doyen. Jean 
Baptiste Greuze, Joseph Vernet and others. When only about 20 
years of age she had made her name by her portraits of Count 
Orloff and the duchess of Orleans. In  I 7 j6 she married the painter 
and art critic Jean Eaptiste Pierre Lebrun, and in 1783 her picture 
of "Peace Bringing Back Abundance" (Louvre) gained her mem- 
bership in the French Academy. When the Revolution broke out 
in r;89 she escaped first to Italy, where she worked in Rome and 
Naples. I n  Rome she painted the princesses Adelaide and \?c- 
toria. and at  Xaples "Lady Hamilton as a Bacchante." She then 
visited Yienna, Berlin and St. Petersburg, returning to Paris in 
1802. In April 1802 she went to London, where she painted Byron 
and the prince of Wales. She x i s  a great traveler, and her por- 
traits are to be found in the collections of many countries. She 
died in Paris on March 30, 1842, at  the age of 87, having been 
widowed for 29 years. 

Among her many sitters was Marie Antoinette, of whom she 
painted over 20 portraits between 1779 and 1789. X portrait sf 
the artist is in the hall of the painters a t  the Uffizi gallery, Florence, 
and another at  the Kational gallery, London. The Louvre owns 
two portraits of Mme. Lebrun and her daughter. besides five other 
portraits. A full account of her eventful life is given in her 
Soztvenirs (1835-37), which was translated by Lionel Strachey, 
i l f t 'n~oivs  of dfadante 17igt:e-Lebrz~n ( I  903). 

VIGELAND, ADOLF GUSTAV (1869-1943). Norwegian 
sculptor, was born at Mandal in southern S o r ~ v a y  on April 11. 

rd6g .  i'igeland studied in Oslo. Copenhagen. Paris. Berlin, Rome 

and Florence. He created the Frogner park in Oslo, where most 
of his major works are displayed around a bridge. fountain and 
monolith. The massive, nude figures of more than 100 men, 
women and children in granite and bronze were powerfully yet 
sensitively executed. After Yigeland's death at Oslo on March I 2, 
1943, his studio was opened as a Yigeland museum. Yigeland also 
achieved a wide reputation as a portrait sculptor. His imaginative 
study (190j) of K. H .  Abel, considered among his finest works. 
sho~vs the influence of huguste Rodin. Later he adopted a more 
classic style. 

VIGEVANO, a town and episcopal see of Lombardia. Italy, 
in the province of Pavia, on the right hank of the Ticino, 24 mi. 
S.W. from Milan by rail on the line to Bfortara, 381 i t .  above 
sea level. Pop. ( I Y ~ I )  37,101. I t  is a medieval walled town, 
with an arcaded market place and a castle of the Sforza family, 
dating from the 14th century and adorned with a loggia by 
Bramante and a tower imitating that of Filarete in  the Castello 
Sforz;sco a;t Milan. 

VIGFUSSON, GUDBRANDR (1828-18891, the fore- 
most Scandinavian scholar of the 19th century, was born of a 
good Icelandic family in  BreiEafjord. In  1849 he came to Copen- 
hagen university as a bursavzus in the Regense college. H e  was, 
after his student course, appointed stipendiarius by the Arna- 
Magnaean trustees, and worked for 14 years in the Arna-Magnaean 
library till, as he said, he knew every scrap of old vellum and of 
Icelandic written paper in  that whole collection. During his 
Danish life he twice revisited Iceland (last in 1858), and made 
short tours in Norway and south Germany with friends. In  1866, 
after some months in London, he settled down in Oxford, which 
he made his home for the rest of his .life. He held the office of 
reader in Scandinavian at  the University of Oxford (a  post created 
for him) from 1884 till his death. H e  was a jubilee doctor of 
Upsala, 1877, and received the Danish order of the Dannebrog in 
1885. VigfGsson died of cancer and was buried in St. Sepulchre's 
cemetery, Oxford. His memory was remarkable; if the whole of 
the Eddic poems had been lost he could have written them down 
from memory. 

By his Tzinatdl (written between Oct. 1854 and April 1855) he 
laid the foundations for the chronology of Icelandic history, in a 
series of conclusions that have not been displaced (save by his 
own additions and corrections), and that justly earned the praise 
of Jacob Grimm. His editions of Icelandic classics (1858-68), 
Biskopa Sogur, Bardar Saga, Forn  Sogztr (with Mobius), Eyrbyg- 
gia Saga and Flatcyar-bdk (with Unger) opened a new era of 
Icelandic scholarship, and can only fitly be compared to the Rolls 
Series editions of chronicles by Dr.  Stubbs for the interest and 
value of their prefaces and texts. Seven years of constant and 
severe toil (1866-73) were given to the Oxford Icelandic-English 
dictionary, incomparably the best guide to classic Icelandic, and 
a monumental example of sillgle-handed work. His later series of 
editions (187~-85) included Orkneyinga and Hdconar Saga, the 
great and complex mass of Icelandic historical sagas, known as 
Stzrrlzrnga and the Corpus Poeticurn Boreale, in which he edited 
the whole body of classic Scandinavian poetry. 

VIGIL, in the Christian Church, the eve of a festival. The 
vigiliae (pernoctationes, ~ a v v v x i d t s )  were originally the services 
celebrated during the night preceding the feast. The abuses con- 
nected with nocturnal vigils led to their being attacked, especially 
by Vigilantius of Barcelona (c. 400), against whom Jerome ful- 
minated in this as in other matters. The custom, however, per- 
sisted until the middle ages, when the nocturnal vigiliae were, ex- 
cept in the monasteries, gradually discontinued, the vigil services, 
with the term itself, being transferred to the day preceding the 
feast. The only surviving relic of the older custom, in the Roman 
Catholic Church, is the midnight mass a t  Christmas. 

The Church of England has a special collect, gospel and epistle 
for "Easter Even" only. For the other vigils recognized, the 
rubric directs that the collect appointed for the feast "shall be 
said at  the Evening Service next before." 

VIGILANCE COMMITTEE, in the United States, a self- 
constituted judicial body, occasionally organized in the western 
frontier districts for the protection of life and property. The 



first committee of prominence bearing the name was organized 
in San Francisco in June 18 51, when the crimes of desperadoes 
$\ho hzd immigrated to the gold fields were rapidly increasing 
in numher and it was said that there were vena1 judges, packed 
juries and false uitriesses. At first this committee was composed 
of about zoo members; aftertvards it  m7as much larger. The gen- 
era1 committee \\as governed by an executive committee and the 
city was policed by sub-committees. Within about 30 days four 
desperadoes mere arrested, tried by the executive committee and 
hanged. and about 30 others were banished. Satisfied with the re- 
sults, the committee then quietly adjourned. but it was revived five 
years later. Similar committees were common in other parts of 
California and in the miriing districts of Idaho and Montana. 
That in Montana exterminated in 1863-64 a band of outlaws 
organized under Henry Plummer, the sheriff of Montana City; 24 
of the outlaws were hanged within a few months. Committees or 
societies of somewhat the Same nature u7ere formed in the South- 
ern States during the Reconstruction period (186j-72) to protect 
wliite families from Negroes and "carpetbaggers," and besides 
these there were the Ku Klux Klan (q .v . )  and its branches. the 
Knights of the White Camelia, the Pale Faces and the Invisible 
Empire of the South. the principal object of which was to control 
the Negroes by striking them with terror. 

See T .  J .  Dimsdale, T k e  Vigilantes o f  Montana (Virginia City, 
1866) ; 13, H. Bancroft, Popular Tribunals (San Francisco, 1887) ; 
P. Garnett, ed., Papers of the Saiz Francisco Committee of Vigzlance 
o f  1851 (Berkeley, Calif., 1910-19) ; Mary Floyd Williams, ed., Papcrs 
of the San Francz~co Committee of Vigilante of 1851 (Berkeley, 1919) ; 
Mary Floyd Williams, History of the San Francisco Committee of 
Vigzlancp o f  1851 (Berkeley, 1921) ; and William John McConnell, 
Frontier Law (Yonkess-on-Hudson, hT.Y., 1924). 

VIGILANTIUS (P. c. 4 0 0 ) ~  the presbyter, celebrated as the 
author of a work, no longer extant, against superstitious practices, 
vhich called forth one of the most violent and scurrilous of 
Jerome's polemica1 treatises, was born about 370 at Calagurris 
(Cazères or perhaps Saint Bertrand de Comminges, Ilaute- 
Garonne), where his father kept a "statio" or inn on the great 
Roman road from Aquitania to  Spain. Sulpicius Severus sent 
him in 395 with letters to Paulinus of Nola. On his return to  
Severus in Gaul he was ordained, and set out for Palestine, where 
he was received by Jerome at  Bethlehem. Vigilantius was dragqed 
into the dispute then raging about Origen, in which he did not Jee 
eye to eye with Jerome. About 403, some years after his return 
from the East, Vigilantius wrote his work against superstitious 
practices, in which he argued against relic worship, as also against 
the vigils in the basilicas of the martyrs, the rejection of earthly 
goods and the attribution of special virtue to the unmarried state, 
especially in the case of the clergy. Al1 that is knomn of the 
\vork is through Jerome's treatise Contra Vigilantizrm, or, as that 
controversia!ist ~vould seem to prefer saying, "Contra Dormitan- 
tium." 'ïhe influence of \Ïgilantius long remained potent both 
in France and Spain: as is proved by the polemical tract of 
Faustus of Rhegium (d. c. 400). 

VIGILXUS, pope from 53; to 5 55, succeeded Silverius (q.v.) .  
having been elected and consecrated pope by order of Belisarius 
in Alarch 537 v<hile Silverius was still alive. His elevation iyas due 
to the empress Theodora. who had induced him to promise to dis- 
allotv the council of Chalcedon. in connection rvith the "Three 
'Chapters" controversy. Failing to fulfil his promise. he x ~ i s  rum- 
moned to Constantinople. which he reached in 547. There he issued 
a document knoil-11 as his Judicaturn ( j48) ,  in which he condemned 
indeed the "Three Chúpters" but expressly disavowed any inten- 
tions thereby to disparage the council of Chalcedon. After some 
trirnr~ing. he prepared another document, the Constitutzlm cd I m -  
pevutovem, xvhich \\-as laid before the second council of Constan- 
tinople ( j  53) and led to his condemnation by the majority of that 
body. some say even to his banishment. Lltimately, however. he 
was induced to confirm the decrees of the council and Tyas alloned 
after an enforced absence of seven years to set out for Rome. He 
died at Syracuse, before he reachrd his destination, on June 7 ,  
555. 

VIGLIUS, the name taken by WIGLE VAN AYTTA VAN 
SUICHEM (150 7-1 j7 j ) ,  Dutch statesman and jurist, a Frisian by 

birth. who was born on Oct. 19, 1507. Having lectured on  law a t  
the universities of Bourges and Padua, he accepted a judicia1 posi- 
tion under the bishop of Munster which he resigned in 1535 to 
become assessor of the imperia1 court of justice (Keichskamnzer- 
gericht) .  In 1542 he became a member of the council of Mechlin, 
and some years later president of that body. H e  was soon one 
of the most trusted of the ministers of Charles V. H e  was gen- 
erally regarded as the author of the edict against toleration issued 
in 1550; a charge which he denied. When tlie emperor abdicated 
in 1555 Viglius was anxious to retire also. but a t  the instance of 
King Philip I1 he remained at  his post and was rewarded by beiilg 
made coadjutor abbot of St. Bavon. and in other m y s .  111 1559, 
when hlargaret. duchess of Parma, became regent of the Nether- 
lands: LTiglius was an important member of the smal1 circle who 
assisted her in the \vork of government. He was president of tkie 
privy council, iilen~ber, and subsequently president, of the state 
council, and a member of the committee of the state council 
called the consz~lta.  In  1565 he was allowed to give up the presi- 
dency of the state council! but was persuaded to retajn his other 
posts. 

However, Viglius had lost favour ~v i th  Margaret, who accused 
hiin to Philip of dishonesty and simony: while his orthodoxy m7as 
suspected. When the duke of Alva arrived in the Netherlands 
l'iglius at  first assisted him; but he subsequently opposed the 
duke's scheme of extortion. 

Viglius died at Brussels on May 5, 1577. 
He wrote a Tagebuch des Schmalkaldischen Donatikviegs, edited 

Liy A. von Bruffel (18771, and some of his lectures were published under 
the title Co?nme?ztarii in dece,i?z Ilzstitzrtionum titulos (1564). His Vita 
p t  opera historica are given in the Analecta Belgica of C. P. IIoynck van 
Papendrecht ( 1743). 

VIGNOLA, GIACOMO DA ( G I A C O M ~  BAROZZI or  BAROC- 
CHIO) ( I  507-1 j73 j .  with Andrea Palladio ( q . v . )  the most impor- 
tant Italian architect- of the later 16th century. He was b o m  a t  
Vignola. between Modena and Bologna. on Oct. I,, 1507, and,  after 
studying in Bologna, he went to Rome in the 1530s and made 
drawings of the antiquities for a projected edition of Vitruvius' 
treatise. In  1531-43 he spent 18 months at  the court of Francis I 
at  Fontainebleau and in Paris, and there he must have met  his 
fellow Bolognese Sebastiano Seriio. Cn his return t.o Italy he built 
the Bocchi palace at  Bologna and then went to Rome (c. 1550) 
where he was appointed architect to Pope Julius 111, for whom he 
built the Villa Giulia (now the Etruscan museum) in collaboration 
with Giorgio Vasari and Bartolommeo .4mmanati, between 1551 
and 15 j j. This was a summer villa, based on ancient villa types 
as drscribed by Pliriy the Younger, with a smal1 house and an 
elaborate garden. In  I j54 he built the church of S. Andrea in the 
nearby 1% Flaminia, the first church to have an oval dome, 
although the ground plan is rectangular. In his church of Sta. 
Anna dei Palafrenieri (begun c. 1572) Vignola extended this idea 
to include an oval in the ground plan. and this oval theme became 
a favourite of 17th-century architects. Vignola's most important 
church was. however, the Gesu in Rome, headquarters of the 
Society of Jesus, which he began in I 568. I t  was completed after 
his death. and not according to his design, but he established the 
plan, which is of the older cruciform type with side chapels and a 
broad nave adapted to the new importance attached to preaching. 
Al1 over Europe there are versions of the Gesu, many by  Jesuit 
architects. 

Aiter the death of his patron Julius I11 in 15 j j, Vignola worked 
mainly for the Farnese family, for whom he completed the huge 
Villa Farnese at Caprarola, near Viterbo, the plan of which had 
been established earlier by Antonio da Sangallo and Baldassare 
Peruzzi. Vignola died at  Rome on July 7. I 573. 

The academic tendency of Vignola's mind is epitomized in his 
Regola deili cinque ordini d'nrchitettura of I 562, which remairled 
a standard textbook on the architectural orders for three centuries. 
He also ~vrote on perspective-Dus regolc della prospett iva 
prnticu, published posthumously (1583) with a short life. 

See J .  Coolidge, "The Villa Giulia," Art Bzílletin, vol. xxv, pp. 177 -  
22.5 (3943). (P J. M Y . )  

VIGNY, ALFRED DE ( I  797-1863 j French poet, was born 
at  Loches (Indre-et-Loire) on March 27, I 797. For gene.rations 



VIGO-VIKING 
the ancestors of Alfred de Vigny had been soldiers, and he him- 
self joined the army, with a con~mission in the Household Troops. 
a t  the age of sixteen. But the Revolutionary and Napoleonic 
wars were over. and after twelve years of life in barracks he re- 
tired. \Vhile still serving he had made his mark, if as yet un- 
recognized, by the publication in 1822 of a volume of poems, 
and in 1826 by another, together ~ ~ i t h  the famous prose romance 
of Cinq-.l!Iors, which derived some of its popularity from the 
enormous vogue of the novels of Scott. Some of his most cele- 
brated pieces-Elon, Dolor ida ,  ~tfofse-appeared (1822-23) 
before the work of younger members of the Romantic school 
whose productions strongly resemble these poems. Nor  is this 
originality limited to the point which he himself claimed in 
the Preface to his collected Pocnzs in 183;-that they were 
"the first of their kind in France, in which philosophic thought 
is clothed in epic or dramatic form." Indeed this claim is dis- 
putable in itself; it is in pcc t i c ,  not p l ~ i l o s o p h i c  quality. that his 
idiosyncrasy and precursorship are most remarkable. I t  is quite 
certain that the other Alfred-Alfred de Musset-felt the influ- 
ence of  his elder namesake. and the verses of Hugo, and even 
of Lamartine, considerably his elder, owe something to  him. His 
poetry, written for the most part in the earlier part  of his life, 
is small in volume. but i t  forms probably his chief title to fame. 

Alfred cle Vigny, though he belonged to no ritzarle, but shut himself 
up,  as  the saying went, in a touv d'ivoivr, belonged to the Romantic 
movement of the thirties, and was stimulated by it to drama and to 
novel writing. In  the - e a r  before the revolution of July he produccd 
a t  the TheBtre F r a n ~ a i s  a translation, or rather paraphrase, of Othrilo, 
and a n  original piece. L a  ik 'n~lrhale  d 'Ll?~cre .  In  18,32 he published the 
curious book Strllo, containing studies of unlucky youthful poets- 
Gilbert. Chatterton. Chenirr-and in 18,35 he brought out  hic drama 
of C h n t t c , i t o ~ ~ ,  which, by the hero's suicide, shocked French taste even 
after five years of Romantic education, but  had a coilsidcrable success. 
The same year saw the publication of Srvvitlrdr et g iai idct~v ~ ? ~ i l i t a i r r ~ ,  
a collection of sketches rather than a connected work in which V i ~ n y ' s  
military experience, his idea of the soltlier's duties, and his rather 
poetical views of history were all worked in. The sul>jects oi  Clzait~rtotz 
and ( I thel lo ,  m r e .  o i  course, drawn from English sources, and in fact 
Alfred de Vigny knew English well, lived in England for some time 
and married in 1828 an  Englishwoman, Lydia Uunbury. 

In 1845 Alfred de 1-igny was elected to the Academy, but  made no 
compromise in his "discoursc of reception," which was unilinchincly 
Romantic. Still, he produced nothing save a few scraps: antl, beyond 
the n-ork already enumerated, little has to be added except his Joz~iizal 
d'zrn po?tr and the poems called Les Destinies.  Vigny died at Paris 
on Sept. 17, 1863. 

BIBLIOGNAI>HY.-M. Palt-cilopue, "Alfred de Yigny" in the Giaiids 
e'rritdi~iizs jiaizrais ( I  Sgr ) ; I,. Ijorison, .Iljved de I.igny, pokte-phi lo~ophe 
(1892) and I.iz s>~~i ihole  social (1804) ; G .  Asse. ..lliurd dc  Vi,qiiy et 
les hditioris ori,qinales dr sn pohsic (189.7) ; F:. Dupuy,  Ltr Jetciicsse 
des Ro i~zan t iques  (1905) ; E .  I.auvrii.re, i l l i ~ e d  dr, V i g n y  (Paris ,  1910) ; 
L. Skche, Aljred de V i g ~ z y ,  2 vol. (1916) ; Anatole France, rl1,fred de 
V i g n y  (1923) ; M .  Citcleux, A .  de 17iji?zy, Pr~s i s tanres  rlt~.ssiquet et 
a f i n i t l s  &tvanjidres (1q24) ; .\. V. de Vigny. L ~ t t r e s  inPditcs u Victor 
H u g o ,  1820-1831 ( 193 j ) .  There are many etlitions of Vigny's works ; 
there is a critical edition (1914) of his poems, edited by E. Estive for 
the Soc. dcs Textes franqais modcrnes. 

VIGO, a seaport and naval station of northwestern Spain. in 
the province of Pontevedra; on Vigo bay (Ria de Vigoi and 
on a branch of the railway from Tuy  to Corunna. The  population 
in 1 ~ 5 0  was j1,636. Vigo ~ v a s  attacked by Sir Francis Drake 
in I j 8 j  and 1589. I n  1702 a cornlined British and Dutch fleet 
under Sir George Rooke and the duke of Ormonde destroyed a 
Franco-Spaniah fee t  in the bay. and captured treasure of about 
£~.ooo.ooo.  In 1713 Vigo was captured by the British: in 1936 by 
Spanish Nationalists. Yigo bay, one of the finest of the Galician 
fjords,  extends inland for 19 mi., and is sheltered by low moun- 
tains and by the islands (Islas de Cies, ancient I~zsz~l tac  Sic-cae) 
a t  its mouth. The ton-n is built on the southeastern shore. and 
occupies a hilly site dominated by t ~ o  obsolete forts. Vigo owes 
its importance to its deep and spacious harbour. and to  its fish- 
eries. I t  is a port of call for many lines trading between ii'estern 
Europe and South America. The town contains flour. paper and 
sawmills, sugar and petroleum refineries. tanneries. distilleries and 
soap works. 

VIHPURI, or T 7 ~ ~ u ~ c ; .  v.S.S.R.. lormerlq a seaport and sum- 
mer resort of Finland in 60" 43' K., 28' 3 j' E..  a t  the niouth of the 
Saima canal on the Bay of Yiipuri in the Gulf of Finland. Pop. 

(1959) 51,000. The canal links i t  with a series of lakes. I t s  ex- 
ports are timber, timber products, cement and farm produce, and 
its imports coal. fertilizers, foodstuffs and manufactured goods. 
I t  is on glaciated granite hills surrounding the bay, guarded by the 
naval station of Bj6rkij. I t s  castle. built in 1293 by Marshal 
Torkel Knutson. was the first centre for the spread of Christianity 
in Karelia. I t  lyas the chief loss to Russia in the winter war of 
1940-41. was regained in 1941 after Finland entered Jf'orld War 11 
and was lost again to Russia in 1944. 

VIJAYANAGAR ("the city of victory"), an ancient Hindu 
kingdom and ruined city of southern India. The kingdom lasted 
from about 1336 to 1565% forming during a11 that period a bulwark 
against the hlohammedan invasion from the north. The great part 
of its history is obscure: but its power and wealth are attested 
by more than one European traveller and also by the character of 
the existing ruins. At the beginning of the 14th century Moham- 
medan raiders had effectually destroyed every Hindu principality 
throughout southern India, but did not attempt to occupy the coun- 
try permanently. I n  this state of desolation Hindu nationality 
rose again under two brothers. named Harihara and Bukka. of 
whom little more can be said than that they were Kanarese by race. 
The kingdom reached its greatest extent under Krishna Deva Raya 
(1509-29). In  156 j. on the downfall of the kingdom, the con- 
federate sultans of Bijapur, Ahmednagar and Golconda over- 
whelmed the Vijayanagar army in the plain of Talikota and sacked 
the defenceless city. The city has ever since remained a wilderness 
of immense ruins. which are now conserved by the government. 

See R. Sewell, -4 Forgot ten Empire ,  Vijayanagar (London, 1900; 
near ed., 1924) ; and B. .\. Saletore, Social and Political Li fe  i n  the  
Vijayaizaqara Empire ,  z vol. (Madras, 1934). 

VIKING. A word wic ing ,  "~varrior." corresponding to the 
0. Sorse  v i k i ~ t g r  and the modern v i k i n g ,  was current in England 
at least a centur3- before the earliest recorded Scandinavian 
descents upon the \Vest. I t s  Scandinavian equivalent early 
acquired the more specialized sense of "sea-warrior." and the 
modern term .'Viking age" is a convenient designation of the phase 
of Scandinavian history which produced the incessant raiding ex- 
peditions characteristic of the 9th and early 10th centuries. hlost 
of our evidence as to the i'ikings of this period is derived from 
the literature of the lands which they visited. and is therefore es- 
sentially hostile. T o  contemporary chroniclers they were utterly 
hateful, faithless. cruel and enemies of civilization and the arts 
of peaceful life. Their 0n.n side of the story is untold. for the men 
who created the great literature of western Scandinavia had no 
certain memory of events or personalities in the true Viking age. 
Their character can only be inferred from the scale upon which 
their raids were planned, the forms of society which arose in the 
different lands of their settlement, and the archaeological evidence 
which reveals something of their culture. Judged in this way 
they cease to appear as a merC blind force of destruction. I t  be- 
comes clear that they possessed their own culture. though it was 
not the culture of the Christian West. Long before the end of 
the 9th century they had learned to penetrate all the greater water- 
ways of Europe. And the raids through which they gained this 
knowledge were only preliminary to wider voyages through which 
at last even the New World became known for a moment to men 
of Scandinavian birth. 
The Viking Raids.-The Vikings began by more or less des- 

ultory raids. in the course of which they seized upon some island, 
which they generally used as an arsenal for attacks on the main- 
land. At first the raids were made in the summer, and the first 
z l i n t ~ r i n g  in any new scene of plunder meant settlement in the 
country, and some sort of division of territory. After that the 
northerners assimilated themselves more or less to the natives of 
the country. This course was followed in the history of the Viking 
attacks on Ireland, the earliest of their continuous series of at-  
tacks. Thus they began by seizing the island of Rechru (now 
Lambay) north of Dublin bay (A.D. 795) and in 2 0  years were on 
the northern. western and southern coasts; by A.D. 825 they ven- 
tured a considerable distance inland. In  A.D. 832 came a large 
fleet under Turgesius (Thorgestr). The  new invader extended his 
conquests till. in AD. 832. one-half of Ireland (called 1,ethcuinn 



or Con's Half)  had submitted; he established his wife: Ota, as a 
sort of vb'lua, or priestess, in what had been one of Ireland's most 
famous literary monasteries, Clonmacnoise. Turgesius was killed 
soon after. in 84 j ; and though in A.D. 8 j3  Glaf the White was over- 
king of Ireland, the Vikings' power diminished. I n  the end, ter- 
ritory was-if by no formal treaty-ceded to their influence; and 
the (Irish) kingdoms of Dublin and Waterford were established on 
the  island. 

This sketch may be  taken as the prototype of Viking invasion 
of any region of Western Christendom which was continuously 
attacked. Almost simultaneously with the attacks on Ireland came 
others, probably also from Norway, on the western coasts and 
islands of Scotland. Plunderings of Iona are mentioned in A.D. 
802. 806, and in the course of a generation almost all the monastic 
communities in western Scotland had been destroyed. Gn the 
Continent there were three distinct regions of attack. The Danes 
early settled on the island of LValcheren, ~ ~ h i c h  had, in fact. been 
given by che emperor Louis the Pious to a fugitive Danish king. 
Harald by name, who sought the help of Louis and adopted 
Christianity. From the island the raids extended on either side: 
sometimes eas t~vard  as far as the Rhine. and so into Germany 
proper;  a t  other times ~ v e s t ~ v a r d  to  the Somme. and thus into 
the terri tory of Charles the Bald, the future kingdom of France. 
Toward the end of the 9th century all Frisia between RTalcheren 
and the German ocean seems to  have been possessed by the in- 
vaders. The serious attacks of the pirates in any part  of the em- 
pire distant from their o\vn lands began about. the middle of the 
century. when they first wintered in the Seine territory. Their 
first at tack on Paris was in A.D. 84 j : in A.D. 88 5-887 a much more 
important but unsuccessful one took place. the invaders receiving 
an indemnity for raising the siege and leave to pass beyond Paris 
into Burgundy. The settlement of Danes under Rollo on the 
lower Seine, i.e., in So rmandy ,  belongs to  the next century. 

The third region is the mouth of the Loire, where the island point 
d'appui was Noirmoutier. The Northmen wintered there in A.D.  843. 
No region was more oiten ravaged than that oi the lower Loire, so 
rich in abbeys-St. Martin oi  Tours, Marmoutiers, St. Benedict, etc. 
But the country ceded to the Vikings under Hasting at the Loire mouth 
was insignificant and not in permanent occupation. 

iYear the end of the 9th century, however, the plundering expedi- 
tions which emanated from these three sources became so incessant and 
so widespread that we can signalize no part of west France as free 
from them, and a t  the same time much mischief was wrought in the 
Rhine country and in Burgundy. Unfortunately, at  this point our 
best authority ceases; and me cannot well explain the changes which 
brought about the Christianization of the Sormans and their settle- 
ment in Sormandy as vassals of the West Frankish kings. 

For the Viking attacks in the British Isles, the course of events is 
clearer. In its general features it follows the normal course. The 
Vikings had begun to visit the English coast about the end oi the 
8th century, but their serious attacks do not begin till 838. Their 
first wintering was on the contiguous island of Thanet in AD. 851. 
In 865 England was visited by a '"reat army," which overthrew the 
ancient kingdoms of Korthumbria, Mercia and East .4nglia. Wessex 
was saved only by Alfred's victory at  Edington, after which Guthrum, 
the Danish leader, accepted baptism and settled with his men in East 
Anglia. But the forces defeated at Edington represented but half oi 
the Viking army in England at the time. The other half had already 
settled in Korthumbria, and the region between Humber and Welland. 

The six territories which we have signalized-Ireland, Western 
Scotland, England, the three in LVest Francia which merged into each 
other by the end oi the 9th century-do not comprise the whole fisid 
oi  Viking invasion. To the east they twice sailed up the Elbe (A .D .  851, 
880) arid burned Hamburg. Southwards they plundered iar up the 
Garonne, m d  in the north of Spain; and one fleet sailed round Spain, 
plundering, but attempting in vain to establish themselves in this .Arab 
caliphate. They plundered on the opposite African coast, and got 
as far as the mouth of the Rhone. and thence to Luna in Italy. 

In the third quarter of the 9th century txvo distinct tendencies 
appeared among the Vikings in the \Vest. One section was ready 
to settle down and receive territory at the hands of the Christian rulers; 
the other section adhered to a life oi adventure and of plunder. A 
large portion of the great army, unable to obtain settlement in England, 
sailed to the Continent and spread devastation far and wide. Under 
command of two Danish "kings." Godfred and Sieyfried, they mere 
first in the country of the Rhinemouth or the Lower Scheldt; aiter- 
wards dividing their iorces, some devastated iar into Germany, others 
extended their ravages on every side in northern France down to the 
Loire. 'Ihe n~hole of these vast countries, Northern Francia and part 
of Burgundj7 and the Rhineland, were as much at their mercy as 
England before the battle of Edington, or Ireland before the death 
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of Turgesius. But in every country alike the wave of Viking conquest 
now began to recede. The settlement of Normandy was the only per- 
manent outcome of the ?-iking age in France. In  England, uncler 
Edward the Elder and Aethelflaed, Mercia recovered a great portion 
of what had been ceded to the Danes. In Ireland a great expulsion 
of the invaders took place in the beginning of the 10th century. In  
the following generations the kingdoms of Denmark and Sweden 
became consolidated, and the energy of the Norwegian peoples found 
vent in the settlement of Iceland. 

Severe as were the raids in Europe, and great as was the suffering 
-on account of which a special prayer, A Jurore Nor+izalz.norutn libera 
nos was inserted in some of the litanies oi  the West-if the Viking 
had been nothing more than pirates their place in history would be 
insignificant. But the Viking outbreak has to some extent the char- 
acter of a national movement. While some were harrying in the 
West others were founding Gardariki (Russia) in the Eas t ;  others 
were pressing farther south till they reached the eastern eillpire in 
Constantiiiople, so that when Hasting and Bjijrn had sailed to  Luna 
in the Gulf oi Genoa the northern folk had almost put a girdle around 
the Christian world. There is every evidence that they were not a 
mere lawless iolk, but under suitable conditions, as in their 10th century 
colony of Jomborg, could develop an elaborate discipline and a strict 
code oi honour. They mere not entirely unlettered, lor the use of 
runes dates back considerably earlier than the Viking age. 

T h e  Viking Ships.-In certain material possessions-those bc- 
longing to war and naval adventure-the Vikings were ahead of the 
Christian nations. There is certainly a historical connection betn-een 
the ships which the tribes on the Baltic possessed in the days of Tacitus 
and the \.-iking ships, a fact which would lead us to believe that the art 
of shipbuilding had been better preserved there than else~vhere in 
northern Europe. Merchant vessels must, of course, have plied be- 
tween England and France or Frisia. But it is certain that  even 
Charlemagne possessed no adequate navy. Xor was any English 
king before Alfred stirred up to undertake the same task. The \.king 
ships had a character apart. They may have owed their origin to 
the Roman galleys; they did without doubt owe their sails to them. 
Their structure was adapted to short voyages in a sea not exposed 1-0 

the most violent storms or dangerous tides. They were shallow, narrow 
in the beam, pointed at  both ends, and so eminently suitable for 
manoeuvring (with oars) in creeks and hays. The 1-iking ship had 
but one large and heavy square sail, and when a naval battle was iil 
progress it mould depend for its nlanoeuvring on the ro\z-ers. In saga 
literature u7e read of craft (of "long ships") with 20 to 30 benches of 
rowers, which urould mean 40 to 60 oars. I t  is not probable that the 
largest viking ships had more than ten oars a side. -1s these ships 
must often, against a contrary wind, have had to row both day and 
night, it seems reasonable to imagine the crew divided into three shiits 
which would give twice as many men available to fight on any occasion 
as to row. Thus a zo oared vessel mould carry 60 men. Rut some 
40 men per ship seems, for this period, nearer the average. In  896, it 
is incidentally mentioned in one place that five vessels carried 2 0 0  

Vikings, an average of 40 per ship. Elsewhere about the same time 
tve read of 12,000 men carried in 250 ships, an average of 48. 

The round and painted shields of the warriors hung outside along 
the bulwarks; the vessel was steered by an oar at the right side. Prow 
and stern rose high; and the former was carved most often as a 
snake's or dragon's head. The warriors were well armed. The byrriir,, 
a mail-shirt, is oiten mentioned in Eddic songs; so are the axe, spear, 
javelin, bow and arrows and the sword. An immense joy in battle 
breathes through the earliest Korse literature, which has scarce its 
like in any other literature; and we know that the language recognized 
a peculiar battle fury, a madness by which men were seized and which 
went by the name of 'Lberserk's way" (bersevksgangr). The courage 
oi  the \-iking was proof against anything, even as a rule against 
superstitious terrors. He was unfortunately hardly less marked for 
cruelty and iaithlessness. I t  is also true, however, that they shon-cd 
a capacity for government, and in times oi peace for peaceiul organizl- 
tion. Sormandy was the best-governed part oi France in the 11th 
century : and the Danes in East Anglia and the Five Boruughs de\'eloped 
a iorm oi society remarkable ior its stability amid changing political 
conditions. Nevertheless, the significance of the \-ikings in the histor!: 
oi  western Europe lies less in the communities which they founded than 
in the stimulus given by their raids to the new military organization 
oi  society out of which ieudalism was presently to arise. 

BIRI~IOGR.~PH~.-X good general bibliography is to  be found in the 
Catwbrid,qe ,!.!fediaevc~l History, vol. iii (1922). See also Munch, I lc t  
Xorske Folks Historie (18jz)  ; J .  C. H. Steenstrup: ~Vorl?zannrrtze, 4 
vol. (1876-82); C. F.  Keary, T h e  Vikings in  Wrstprn Ezrrope (1891) ; 
A. Huc.ge, Vikilzgprtze (1904-06) and A. Maxver, T h e  Vikings (I~I?!. 

VIKRAMADITYA, a legendary Hindu king of Uzjain,  who 
is supposed to have given his name to  the  Vikram Samvat .  t he  
era which is used all over northern India. except in Bengal, a n d  
a t  whose court the  "nine gems" of Sanskrit l i terature a r e  also 
supposed to  have flourished. T h e  Vikram era is reckoned f rom 
the  vrrnal equinox of the  year 7 B.c.. but  there  is no  evidence 
tha t  that  date corresponds ~ v i t h  any event in t he  life of a n  actual 
king. As a mat ter  of fact ,  all dates in this era down t o  t he  10th 
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century never use the mord Vikram, but that of Malava instead 
that being the tribe that gives its name to Ylalwa. 

VILE, WILLIAM (d. l i 67 ) ,  English cabinetmaker and up- 
holsterer, mas partner with John Cobb (q v . )  from about li5O to 
1765. Vile appears to have been the senior member of the firm 
whose name appears in the royal accounts only during the period 
of the partnership. I'ile ~ lorked  for George I11 both before and 
after his accession to the throne. Existing accounts show that 
he suppl~ed furniture also to Stramberry Hill (hliddlesex), Long- 
ford castle (Wiltshire), and Came house (Dorset). A con- 
siderable quantlty of superb furniture in the rococo style has 
been identified as Vile's and has established him as the leading 
cabinetmaker of the period. Pieces still in the royal collection. 
such as the jewel cabinet and the secretaire made for Queen 
Charlotte, are characteristic of Vile's best work, both for their 
imposing design and for the magnificent quality of detail, and 
rank among the finest pieces of fu rn~ture  made in England He 
died in Sept. 1767. 

See R.  Edwards and M. Jourdain, Georgian Cabinet-Makeus, 3rd 
ed. (1955). ( T .  E. LE.) 

VILL, the Anglicized form of the word villa, used in Latin 
documents to translate the Anglo-Saxon tun, "to~vnship." Clti- 
mately vill and township became regarded as equivalent terms, and 
so remained in legal use until the ecclesiastical parish became 
regarded as the normal unit of local administration. In  classical 
Latin villa had meant "country house." "farm," "villa" (see 
VILLA) ; but even by the 3rd century it had acquired the sense 
of village. Later it even displaced civitas, for city. In  the Frank- 
ish empire villa was also used of the royal and imperial palaces 
or seats with their appurtenances. 

VILLA, PANCHO (FRAKCISCO) (1878-1923), Mexican rev- 
olutionary general, was born in the municipality of San Juan del 
Rio. Durango, on June 5, 1878. At the age of 16 he killed a man 
for molesting his younger sister and then fled to the mountains. 
For the next 15 years he lived as a cattle rustler and bandit, mean- 
while changing his name from Doroteo Arango to Francisco Villa, 
and came to be known as "Pancho." Occasionally he worked as 
a labourer, and on one of these occasions he was persuaded to join 
the Madero revolution against Pres. Porfirio Diaz in 1910. After 
Madero's victory, Villa remained in the irregular army. During 
the campaign against Pascual Orozco in 1912. Gen. Victoriano 
Huerta condemned Villa to death for insubordination, but Xadero 
ordered a stay of execution and sent Villa to prison. Villa escaped 
from prison in Nov. 1912 and fled to the United States. 

Soon after Madero's assassination in 1913 Villa returned to 
hlexico and joined Venustiano Carranza against Huerta; his cav- 
alry became the most famous force in the revolutionary armies. 
After Carranza's victory. he and Villa split as a result of mutual 
distrust. They renewed the civil war and Villa was defeated in a 
series of battles. By late 1915, when the United States recognized 
Carranza, 1-illa was no longer a serious contender for power; but, 
in order to demonstrate that Carranza did not control northern 
Mexico, Villa executed 16 U.S. citizens at  Santa Isabel in early 
1916 and soon thereafter attacked Columbus. N.M. Pres. IYood- 
row Wilson then sent an expedition led by Brig. Gen. John J .  
Pershing to Mexico to capture Villa, but Carranza's unco-opera- 
tiveness and Villa's popularity among the people of Chihuahua 
prevented Pershing from fulfilling his mission. 

Villa continued his bandit-rebel activities as long as Carranza 
remained in po\ver, a t  times capturing some of the larger northern 
cities, but as soon as Carranza was overthroxvn in 1920 Villa made 
peace with the government. In  return for agreeing to retire from 
politics he was given a large ranch in Durango. There he lived 
until he was assassinated in nearby Parral, Chihuahua, on July 20, 
1923. See also MEXICO: Independent &fexico. (C. C. CU.) 

VILLA, the Latin word (diminutive of viczcs, "a village") 
for a country house and its appurtenances. In  Great Britain the 
word has come to mean a small detached or semidetached suburban 
home and has lost much of its original significance. In  the United 
States the mord has been used to mean a real estate development 
or tract? though generally it refers to a sumptuous suburban or 
country residence. 

References to villas are constantly made by Roman writers, es- 
pecially Cicero who had seven villas. and Pliny who described his 
villas in Tuscany and near Laurentum at  great length in his letters. 
The Roman countryside is dotted with ruins of innumerable villas. 
The most famous of these is the villa of Hadrian at  Tivoli which 
covered an area about two miles in length and in which were 
reproductions of celebrated buildings he had seen in his travels. 
h.lany villas existed throughout the Roman empire. 

The villas were frequently asymmetrical in plan (the 4th-cen- 
tury imperial hunting lodge-villa near Piazza Armerina in Sicily 
is an excellent example), often built with elaborate terracing on 
hillsides, especially around Tivoli and Frascati, and had long 
colonnades, towers, fine water gardens with reflecting pools and 
fountains, and extensive reservoirs for the water supply. Ac- 
cording to Pliny there n7ere two kinds of villas. the villa zrrbana, 
which was a countryseat (with city comforts), and the villa 
rzbstica, the farmhouse. A villa a t  Boscoreale near Pompeii, ex- 
cavated in 1893-94, is an example of a villa rz~stica in which the 
principal room was the kitchen! with the bakery and stables beyond 
and room for wine presses, oil presses, hand mill, etc. 

During the middle ages the villas were abandoned and in some 
places castles and monasteries (e.g., the Basilian monastery at  
Grottaferrata) built in and on top of them. The great Renaissance 
villas were occasionally built on their ruins and frequently used 
some of the better preserved remains as models. This influence 
is especially evident in such early examples as the Villa Madama 
(1520) just outside Rome, originally designed by Raphael. and 
Pirro Ligorio's Casino of Pius IV (1558-62) in the Vatican gar- 
dens. The Renaissance villas sought, however, for greater sym- 
metry and the houses were less rambling (frequently being re- 
modeled castles, especially in Tuscany), though the gardens were 
often even more elaborate. In  fact, the garden often became the 
principal element in the 16th and 17th century. as in the Villa 
d'Este in Tivoli ( I  jqg), also designed by Ligorio, and the Villa 
Lante in Bagnaia and the Villa Orsini at Bomarzo, both near 
Viterbo. Other important examples are the Villa di Papa Giulio 
( I  j jo )  in Rome and the Villa Farnese at  Caprarola, both by 
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THE V I L L A  BARBARO (1560) BY ANDREA PALLADIO.  AT MASER I N  T H E  
VENETO, ITALY 

Vignola, the villas Aldobrandini ( I  598-1603), Falconieri ( I  546) 
and Alondragone (1573-75) at  Frascati, the Villa Harberini a t  
Caste1 Gandolfo (on the site of a villa of the emperor Domitian 1, 
the Boboli gardens in Florence, the Villa Barbaro at  Maser in the 
Veneto and La Rotonda near Vicenza by Palladio. and the v~llas 
Borghese. Medici ( I 540) and Doria Pamphili (1650 ) in Rome By 
the 18th and 19th century villas in Italy mere less extensive. though 
fine ones mere built in Piedmont (Villa Stupinigi near Turin) and 
Lombardy, especially on the lakes, in the Veneto (\'111~ dei Pisani 



VILLACH-VILLAGE COMMUNITIES 
a t  Stra),  in Rome (Villa Albani and Villa Torlonia), on the slopes 
of Vesuvius near Naples (La Favorita a t  Portici) and at  Bagheria 
near Palermo (Villa Palagonia). The Italian villa had much in- 
fluence in France and England. See also HOUSE; ROMAN ARCHI- 
TECTURE. 

BIBLIOGRAPRY.-E~~~~ Wharton, Italian Villas and their Gardens 
(1910) ; G. Lowell, Smaller Italian Villas and Farmhouses (1916) ; 
H .  H. Tanzer, The Villas of Pliny the Younger (1924) ; T. Ashby, 
The Roman Calnpagna in Classical Times (1929). (N. N.) 

VILLACH, an old Austrian town in the Bundesland of 
Carinthia (q.v.) on the Drava at  the western end of the basin of 
Klagenfurt. I t  is a timber centre and manufactures lead wares. 
The 15th-century church of St. Jacob in Gothic style has a tower 
about 315 ft. high. Pop. (1951) 30,069. Warmbad Villach, with 
hot sulfur baths, and Mittewald, whence the ascent of the Do- 
bratsch can be made, are near Villach. Some of the prettiest 
Carinthian lakes are to be found near Villach. 

VILLAGE COMMUNITIES. The study of village commu- 
nities has become one of the fundamental methods of discussing 
the ancient history of institutions. This article covers countries 
such as England, Germany and the U.S.S.R. and those of the 
Balkan peninsula because these nations have gone through all sorts 
of experiences and the historical data can be tolerably well ascer- 
tained. The best way seems to be to select some typical examples, 
chiefly from the domain of Celtic, Slavonic and Germanic social 
history, and to try to interpret them in regard to the general 
conditions in which communal institutions originate, grow and 
decay. As the principal problem will consist in ascertaining how 
far land was held in common instead of by individuals, it is 
advisable to look out for instances in which this element of 
holding in common is very clearly expressed. UTe ought to get, 
as it were, acclimatized to the mental atmosphere of such social 
arrangements in order to counteract a very natural but most 
pernicious bent prompting one to apply to the conditions of the 
past the key of our modern views and habitual notions. A certain 
acquaintance with the structure of Celtic society, more especially 
the society of ancient Wales, is likely to make clear from the 
outset to what extent the husbandry and law of an Aryan race 
may depend on institutions in which the individual factor is greatly 
reduced, while the union first of kinsmen and then of neighbours 
plays a most decisive part. 

Seebohm called our attention to the interesting surveys of 
Welsh tracts of country made in the 14th century, soon after these 
regions passed into the hands of English lords. The fragments 
of these surveys published by him and his commentary on them 
are very illuminating, but further study of the documents them- 
selves discloses many important details and helps to correct some 
theories propounded on the subject. Let us take up a concrete 
and simple case, e.g., the description of Astret Canon, a trev or 
township (villata) of the honour of Denbigh, surveyed in 1334. 
In  the time of the native Welsh princes it was occupied entirely 
by a kindred (progenies) of free tribesmen descended from a 
certain Canon, the son of Lawaurgh. The kindred was subdivided 
into four gavells or bodies of joint-tenants. On the half-gavel1 
of Monryk ap Canon, &g., there are no less than 16 coparceners, 
of whom eight possess houses. The peculiarity of this system 
of land tenure consists in the fact that all the tenants of these 
gavells derive their position on the land from the occupation of 
the township by their kindred, and have to trace their rights 
to shares in the original unit. Although the village of Astret 
Canon was occupied by something like 54 male tenants, the 
majority of whom were settled in houses of their own, it continued 
to form a unit both in regard to the payment of land tax and other 
services and payments, and also in respect of the possession and 
usage of the soil. On the other hand, movable property is owned 
in severalty. Services have to be apportioned among the members 
of the kindreds according to the number of heads of cattle owned 
by them. From the description of another township--Pireyon- 
we hear that gavells ought to be considered as equal shares in 
respect of the arable, the wood and the waste of the township. 
If the shares were reduced into acres there would have fallen to  
each of the eight gavells of Pireyon gIac., one rood and a half 

and six perches of arable and woodland, and 533ac. and half a 
rood of waste land. But as a matter of fact the rights of the 
tenants of the gavell were realized not through the appropriation 
of definite acres, but as proportionate opportunities in regard to  
tillage and as to  usages in pasture, wood and waste. Pastoral 
habits must have greatly contributed t o  give the system of land- 
holding its peculiar character. I t  was not necessary, i t  would have 
been even harmful, to  subdivide sharply the area on which the 
herds of cows and the flocks of sheep and goats were grazing. 

We do not notice any systematic equalization between members 
of the tribal communities of the trevs. I n  fact, both differences 
in the ownership of cattle and differences of tribal standing, 
established by complex reckonings of pedigree and of social rank, 
led to marked inequalities. But there was also the notion of 
birthright, and we find in the laws that every free tribesman con- 
sidered himself entitled to claim from his kindred grazing facilities 
and five erws for tillage. Such a claim could be made uncondition- 
ally only at  a time when there was a superabundance of land to 
dispose of. I n  the 14th century, to  which our typical descriptions 
refer, this state of things had ceased to be universal. Although 
great tracts of Welsh land were undoubtedly still i n  a state of 
wilderness, the soil in more conveniently situated regions was 
beginning to be scarce, and considerable pressure of population 
was already felt, with a consequent transition from pastoral pur- 
suits to  agriculture. 

Although there are no rearrangements or redivision within the 
tribe as a whole, inside every gavell, representing more narrow 
circles of kinsmen, usually the descendants of one great-grand- 
father, i.e., second cousins, the shares are shifted and readjusted 
according to one of two systems. In  one case, that of the trev- 
cyvriv or joint-account village, every man receives "as much as  
another yet not of equal valuen-which means, of course, that 
the members of such communities were provided with equal allot- 
ments, but left to  make the best of them, each according to chance 
and ability. This practice of reallotment was, however, restricted 
in the 14th centuiy to taeog trevs, to villages occupied by half- 
free settlers. The free tribesmen, the priodarii of Wales, held by 
daddenhud, were reallotted shares within the trev on the coming 
of each new generation or, conversely, on the going out, the dying 
out, of each older generation. I n  other words: a t  the demise of 
the last of the grandfathers in a gavell, all the fathers took equal 
rank and claimed equal shares, although formerly some of the 
portions had been distributed equally only between the grand- 
fathers or their offspring (stirps). The right to  claim redivision 
held good only within the circle of second cousins. 

Another fact which is brought out with complete evidence 
by the Welsh Surveys is that the tenure is ascribed t o  communi- 
ties of kinsmen and not to  chiefs or headmen. The latter certainly 
existed and had exerted a powerful influence on the disposal of 
common land as well as on government and justice. But in the 
view of the 14th-century surveys each township is owned not by 
this or the other elder, but by numerous bodies of coparceners. I n  
this way there is a clear attribution of rights of communal owner- 
ship, and not merely of rights of maintenance. 

Let us now compare this description of Celtic tribal tenure 
with Slavonic institutions. The most striking modern examples 
of tribal communities settled on a territorial basis are presented 
by the history of the Southern Slavs in the Balkan Peninsula and 
in Austria, of Slovenes, Croats, Serbs and Bulgarians, but it  is 
easy to trace customs of the same kind in the memories of 
Western Slavs conquered by Germans, of the Poles and of the 
different subdivisions of the Russians. A good clue to  the subject 
is provided by a Serb proverb which says that a man by himself 
is bound to be a martyr. The Slavs of the mountainous regions 
of the Balkans and of the Alps in their stubborn struggle with 
nature and with human enemies have clustered and still cluster 
to some extent in closely united and widely spreading brother- 
hoods (bratstva) and tribes (plemena). Some of these brother- 
hoods derive their names from a real or supposed common 
ancestor, and are composed of relatives as well as  of affiliated 
strangers. They number sometimes hundreds of members, of guns, 
as the fighting males are characteristically called. Such a re  the 
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VuktiCi, KovaceviCi,--as one might say in Old English the Vuko- 
tings or Kovachevings,-of Montenegro. The dwellings, fields, 
and pasturages of these brotherhoods or kindreds are scattered 
over the country. But there was the closest union in war, revenge, 
funeral rites, marriage arrangements, provision for the poor and 
for those who stood in need of special help, as in case of fires, 
inundations and the like. And corresponding to this union there 
existed a strong feeling of unity in regard to property, especially 
property in land. Although ownership was divided among the 
different families, a kind of superior or eminent domain stretched 
over the whole of the bratstvo, and was expressed in the partici- 
pation in common in pasture and wood, in the right t o  control 
alienations of land and to exercise pre-emption. 

As the Welsh kindreds were subdivided into gavells formed of 
extended family communities, even so the Bosnian, Montenegrin, 
Serbian and Slovene tribes fell into house communities, Kutas, 
Zadrugas, which were built up on the principle of keeping blood- 
relatives and their property together as long as possible. They 
consisted generally of some I j to 2 0  grown-up persons, some six 
or seven first and second cousins with their wives and children, 
living in a hamlet around the central house of the domatin, the 
house leader. In  some instances the number of coparceners in- 
creased to 50 or even to 70. The members of the united house 
community, which in fact is a small village or hamlet, joined in 
meals and work. Their rights in the undivided household of the 
hamlet were apportioned according to the pedigree, i.e., this 
apportionment took account first of the stirpes or extant de- 
scendants of former scions of the family, so that, say, the offspring 
of each of two grandfathers who had been brothers were con- 
sidered as equal sharers although the stirps, the stock, of one 
was represented only by one person, while the stirps of the other 
had grown to consist of two uncles and of three nephews all alive. 
There was no resettlement of shares, as in the case of Wales, 
but the life of the house community while i t  existed unbroken 
led to work in common, the contributions to which were regulated 
by common consent and supervised by the leader. Grounds, 
houses, implements of agriculture (ploughs, oxen, carts) and of 
viniculture-casks, cauldrons for the making of brandy, etc.- 
were considered to be common capital and ought not to be sold un- 
less by common consent. Divisions were not prohibited. Naturally 
a family had to divide sooner or later, and the shares had to be 
made real, to be converted into fields and vineyards. But this 
was an event which marked, as it  were, the close of the regular 
existence of one union and the birth of similar unions derived 
from it. As a rule, the kuta  kept together as long as it  could, be- 
cause co-operation was needed and isolation dangerous-for eco- 
nomic considerations as well as for the sake of defence. 

Attention, however, should be called more particularly to the 
parallel phenomena in the social history of the Russians, where 
the conditions seem to stand out in specially strong contrast with 
those prevailing among the mountain Slavs of the Balkans and of 
the Alps In  the enormous extent of Russia we have to reckon 
with widely different geographical and racial areas, among others, 
with the Steppe settlements of the so-called Little Russians in 
the Ukraine, and the forest settlements of the Great Russians 
in the north. In  spite of great divergencies the economic history 
of all these branches of Slavonic stock gravitates towards one 
main type, viz , towards rural unions of kinsmen, on the basis 
of enlarged households. I n  the south the typical village settle- 
ment is the dvoris'te, the big court or hamlet consisting of some 
four to eight related families holding together; in the north it is 
the petis'te, the big oven, a hamlet of somewhat smaller size 
in which three to five families are closely united for purposes of 
common husbandry. 

Another fact to be noticed is the tendency to form artificial 
associations on the pattern of the prevailing unions of kinsmen. 
People who have no blood-relations to appeal to for clearing the 
waste, for providing the necessary capital in the way of cattle 
and plough implements, for raising and fitting out buildings, join 
in order to carry on these economic undertakings, and also to 
help each other against aggressors. The members of these volun- 
tary associations, which at once call to mind German, Norse and 

English gilds, are called "siabri," "skladniki," and the gilds them- 
selves "sp6lkie," in south Russia. In  a district of the Ukraine 
called the "Ratensky Sharostvo" there were no fewer than 278 
such gilds interchanging with natural kindreds. The organization 
of all these unions could in no way be called patriarchal. Even 
in cases when there is a definite elder or headman (bolshoy), he 
was only the first among equals and exercised only a limited 
authority over his fellows: all the important decisions had to 
be taken by the council of the community. 

I n  Great Russia, in the districts gathered under the sway of 
the Moscow tsars, the basis of the household community and of 
the rural settlements which sprang from it was modified in an- 
other direction. The entire agricultural population was subjected 
to strict supervision and coercive measures for purposes of mili- 
tary organization and taxation. Society was drilled into uniformity 
and service on the principle that every man has to serve the tsar, 
the upper class in war and civil administration, the lower class 
by agricultural labour. A consequence of the heavy burden laid 
on the land and of the growth of a landed aristocracy was a change 
in the management of land allotments. They became as much 
a badge of service and a basis for fiscal requirements as a means 
of livelihood. The result was the practice of reallotments accord- 
ing to the strength and the needs of different families. The shift- 
ing of arable (peredel) was not in this case a reapportionment of 
rights, but a consequence of the correspondence between rights 
and obligations. 

Let us now pass t o  village communities in Teutonic countries, 
including England. A convenient starting-point is afforded by the 
social and economic conditions of the southern part of Jutland. 
The Saxon or Dithmarschen portion of this region gives us an 
opportunity of observing the effects of a n  extended and highly 
systematized tribal organization on Germanic soil. The inde- 
pendence of this northern peasant republic, which reminds one 
of the Swiss cantons, lasted until the time of the Reformation. 
We find the Dithmarschen organized in the 15th, as  they had been 
in the 10th century, in  a number of large kindreds, partly com- 
posed of relatives by blood and partly of "cousins" who had 
joined them. The membership of these kindreds is based on 
agnatic ties-that is, on relationship through males-or on affilia- 
tion as a substitute for such agnatic kinship. The families or 
households are grouped into brotherhoods, and these again to  
clans or "Schlachten" (Geschlechter), corresponding to Roman 
gentes. Some of them could put as many as 500 warriors in the 
field. They took their names from ancestors and chieftains: the 
Wollersmannen, Hennemannen, Jerremannen, e t c . i . e . ,  the men 
of Woll, the men of Henne, the men of Jerre. In  spite of these 
personal names the organization of the clans was by no means a 
monarchical one: it  was based on the participation of the full- 
grown fighting men in the government of each clan and on a 
council of co-opted elders at  the head of the entire federation. 

Let us notice the influence of this tribal organization on hus- 
bandry and property. The regular economic arrangement was an 
open-field one based on a three-field and similar systems. The 
furlongs were divided into intermixed strips with compulsory ro- 
tation on the usual pattern. And it  is interesting to notice that in 
these economic surroundings indivisible holdings corresponding 
to the organic unities required for efficient agriculture arose of 
themselves. In  spite of the equal right of all coheirs to an estate, 
this estate does not get divided according to their numbers, but 
either remains undivided or else falls into such fractions, halves 
or fourths, as will enable the farming to be carried on successfully. 
The Hufe or Hof goes mostly to the eldest son, but also sometimes 
to the youngest, while the brothers of the heir either remain in 
the same household with him, generally unmarried, or leave the 
house after having settled with their heir, who takes charge of 
the holding, as to an indemnity for their relinquished claims. 

This evidence is of decisive importance in regard to the forma- 
tion of unified holdings; we are on entirely free soil, with no 
vestige whatever of manorial organization or of coercion of tenants 
by the lord. The Hufe, the normal holding, is preserved intact 
in order to secure agricultural efficiency. This "Anerben" system 
is widely spread all through Germany. The question whether the 
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eldest or the youngest succeeds is a subordinate one. In any case, 
manorial authority is not necessary to produce the limitation of 
the rights of succession to land and the creatior, of the system 
of holdings. although this has been often asserted, and one of 
the arguments for a servile origin of village communities turns 
on a supposed incompatibility between the unified succession 
and the equal rights of free coheirs. 

M7e need not speak at any length about other parts of Germany, 
as space does not permit of a description of the innumerable 
combinations of communal and individual elements in German 
law, but we must point out some facts from the range of Scandi- 
navian custonls. In the mountainous districts of Norway we 
notice the same tendency t o ~ ~ a r d  the unification of holdings as 
in the plains and hills of Schleswig and Holstein. The bondrr of 
Gudbrandsdal and Telemark, the free peasantry tilling the soil 
and pasturing herds on the slopes of the hills from the days of 
Harald Haarfager to modern times, sit in @delg~znrds, or free- 
hold estates, from which supernumerary heirs are removed on 
receiving some indemnity. and which are protected from aliena- 
tion into strange hands by the privilege of pre-emption exercised 
by relatives of the seller. Equally suggestive are some facts on the 
Danish side of the straits : viz.. the arrangements of the bols which 
correspond to the hides and virgates of England and to the Hllfcn 
of Germany. Here again x-e have to do with normal holdings 
independent of the number of coheirs but dependent on the re- 
quirements of agriculture-on the plough and oxen, on certain 
constant relations betn-een the arable of an estate and its out- 
lying commons, meadows and woods. The bol does not stand 
by itself like the Norwegian guard, but is fitted into a very close 
union with neighbouring bols of the same kind. Practices of 
coaration, of open-field intermixture, of compulsory rotation of 
lot meadows, of stinting the commons, arise of themselves in 
the villages of Denmark and Sweden. 

We catch a glimpse. to begin with, of a method of dividing 
fields ~vhich was considered archaic even in those early times, 
the so-called forrriskift and hnmnrskift. The two principal fea- 
tures of this method are the irregularity of the resulting shapes 
of plots and the temporary character of their occupation. The 
first observation may be substantiated by a description such as that 
of Laasby in Jutland: "These lands are to that extent scattered 
and intermixed by the joint owners that it cannot be said for 
certain what (or how much) they are." Swedish documents, on 
the other hand. speak expressly of practices of shifting arable 
and meadows periodically. sometimes year by year. 

Now the uncertainty of these practices based on occupation be- 
came in process of time a most inconvenient feature of the situa- 
tion and evidently led to constant wrangling as to rights and 
boundaries. The description of Laasby quoted above ends with 
the significant remark: "They should be compelled to make allot- 
ment by the cord." This making of allotments by the cord is the 
process of rebning, from reb,  the surveyor's cord. and the juridical 
procedure necessary for it was called solskift-because it was a 
division foliowing the course of the sun. 

The two fundamental positions from which this form of allot- 
ment proceeds are: ( I )  that the \\-hole area of the village is com- 
mon land (faellesjord). which has to be lotted out to the single 
householders; ( 2 )  that the partition should result in the creation 
of equal holdings of normal size (bols,). In some cases we can 
actually recognize the effect of these allotments by ancient solskift 
in the 12th century. at a time \\-hen the Danish enclosure acts 
produced a second general revolution in land tenure. 

The 1 2  oldest inhabitants, elected as sworn arbitrators for ef- 
fecting the allotment, begin their work by throwing together into 
one mass a11 the grounds on-ned by the members of the commu- 
nity, including dwellings and farm buildings, with the exception of 
some privileged plots. There is a close correspondence between 
the sites of houses and the shares in the field. The first oper- 
ation of the surveyors consists in marking out a village green for 
the night rest and pasture of the cattle employed in the tillage 
{ j o ~ t c z  ) ,  and assigning sites to the houses of the coparceners with 
orchards appendant to them ( t o i t ~ j ,  every householder getting 
exactly as nluch as his neighbour. From the tofts they proceed 

to the fields on the customary notion that the toft is the mother 
of the field. i h e  fields are disposed into furlongs and shots. as 
they were called in England. and divided among the members of 
the village with the strictest possible equality. This is effected 
by assigning to every householder a strip in every one of the 
furlongs constituting the arable of the village. Meadows were 
often treated as lot meadows in the same way as in England. 
After such a solskift the peasants held their tenements in undis- 
turbed ownership, but the eminent demesne of the village was 
recognized and a revision of the allotment mas possible. 

After having said so much about different types of village com- 
munities which occur in Europe it \Till be easier to analyze the 
incidents of English land tenure which disclose the working of 
similar conceptions and arrangements. Features which have been 
very prominent in the case of the Welsh, Slavs, Germans or Scan- 
dinavians recur in the English instances sometimes with equal 
force and at  other times in a mitigated shape. 

There are some vestiges of the purely tribal form of community 
on English soil. Many Saxon and Anglian place names are derived 
from personal names, followed by the suffix ing, and closely re- 
semble the common patronymics of Saxon and German families 
and kindreds. I t  is most probable, as Kemble supposed, that 
we have to do in most of these instances with tribal and family 
settlements, although the mere fact of belonging to a great land- 
owner may have been at  the root of some cases. 

A very noticeable consequence of tribal habits in  regard to  land- 
ownership is presented by the difficulties which stood in the \my 
of alienation of land by the occupiers of it. The Old English 
legal system did not originally admit of any alienation of folk- 
land, land held by folkright, or! in other words. of the estates 
owned under the ordinary customary law of the people. Such land 
could not be bequeathed out of the kindred and could not be sold 
without the consent of the kinsmen. Such complete disabilities 
could not be upheld indefinitely, however, in a growing and pro- 
gressive community. and we find the ancient folkright assailed 
from different points of view. The church insists on the right 
of individual possessors to give away land for the sake of their 
souls; the kings grant exelnption from folkright and constitute 
privileged estates held by charter and following in the main the 
rules of individualized Roman law; the wish of private persons 
to make provision for daughters and to deal with land as with 
other commodities produces constant collisions with the custorn- 
ary tribal views. Already. by the end of the Saxon period, trans- 
fer and alienation of land make their way everywhere, and the 
Norman conquest brings these features to a head by substituting 
the notion of tenure-i.e., of an estate burdened with service to 
a superior-for the ancient notion of tribal folkland. 

But although the tribal basis of communal arrangements was 
shaken and removed in England in comparatively early times. it 
had influenced the practices of rural husbandry and landholding, 
and in the modified form of the village community it  survived 
right through the feudal period, leaving characteristic and material 
traces of its existence down to modern times. 

To begin with, the open-field system with intermixture of strips 
and common rights in pasture and wood TI-as the prevailing sys- 
tem in England for more than 1.000 years. Under the name of 
champion farming it existed everywhere in the country until the 
Enclosure acts of the 18th and 19th centuries put an end to i t ;  i t  
could be found in operation even in modern times in some of its 
features in backward districts. I t  would have been absurd to build 
up these practices of compulsory rotation of crops. of a tenlporary 
relapse of plots into common pasture between harvest and plough- 
ing time, of the interdependence of thrifty and negligent husband- 
men, from the point of view of individual appropriation. 011 the 
other hand. it v;as the natural system for the apportionment of 
claims to the shareholders of an organic and perpetual joint- 
stock company. 

Practices of shifting arable are seldom reported in English evi- 
dence. There are some traces of periodical redivisions of arable 
land in Northumberland: under the name of "runrig" such prac- 
tices seem to have been not uncommon in the outer fields, the 
nonnlanured portions, of townships in Scotland, both among the 



Saxon inhabitants of the lowlands and the Celtic population of 
the highlands. The joining of small tenants for the purpose of 
coaration. for the formation of the big, heavy ploughs, drawn by 
eight oxen, sometimes caused a shifting in the possession of strips 
between the coparceners of the undertaking. But, as a rule, the 
arable was held in severalty by the different members of the 
township. 

On the other hahd, meadows were constantly owned by entire 
townships and distributed between the tenements entitled to 
shares from year to year by lot or according to definite order. 

Let us, however, return for a moment to the arable. Although 
held in severalty by different on-ners it was subjected to all sorts 
of interference on the part of the village union as represented in 
later ages by the manorial court framing by-la\%-s and settling the 
course of cultivation. I t  might also happen that in consequence 
of encroachments. disputes and general uncertainty as to posses- 
sion and boundaries, the whole distribution of the strips of arable 
in the various fields had to be gone over and regulated anew. In 
such cases the strips were apportioned. not to single owners, but 
to the normal holdings, the hides, and the actual owners had to 
take them in proportion to their several rights in the hides. This 
point is very important. I t  gives the English village community 
its peculiar stamp. I t  is a community not between single 
members or casual households, but between definite holdings con- 
structed on a proportional scale. Each hide or ploughland of a 
tovvnship took as much as every other hide, each virgate or yard- 
land as every other yardland, each bovate or oxgang as every other 
oxgang. The yardland was almost everywhere one-fourth of the 
hide or ploughland, and corresponded to the share of two oxen in 
an eight-oxen plough; the oxgang was reckoned at  one-half of the 
yardland, and corresponded to the share of one ox in the same unit 
of ~i7ork. 

The natural composition of the holdings has its counterpart, 
as in Schleswig-Holstein and as in the rest of Germany, in the 
custon~ of unified succession. The English peasantry worked out 
custon~ary rules of primogeniture or of so-called Borough English 
o r  claim of the youngest to the land held by his father. The 
German examples already adduced teach us that the device is not 
suggested primarily by the interest of the landlord. Unified suc- 
cession takes the place of the equal rights of sons. because it is 
the better method for preserving the economic efficiency of the 
household and of the tenement corresponding to it. 

One more feature of the situation remains to be noticed, that 
is the commons which have survived the wholesale process of 
enclosure. They were an integral part of the ancient village com- 
munity from the first, because there existed the most intimate 
connection between the agricultural and pastoral part of hus- 
bandry in the time of the open-field system. Pasture was not 
treated as a commodity by itself but was mostly considered as 
an adjunct, as appendant to the arable, and so was the use of 
woods and of turf. The problem of admeasurement of pasture 
was regulated by a reference to the proportional holdings, the 
hides. yardlands and oxgangs of the township, and the only ques- 
tion to be decided was how many heads of cattle and how many 
sheep each hide and yardland had the right to send to the com- 
mon pasturage grounds. 

1l:hen in course of time the open-field system and the tenure 
of arable according to holdings were given up, the right of free- 
holders and copyholders of the old manors in which the ancient 
townships were, as it were, encased, still held good, but it became 
much more difficult to estimate and to apportion such rights. 

LVe may, in conclusion, summarize very briefly the principal 
results of our inquiry as to the history of European village com- 
munities. I t  seems tha,t they may be stated under the following 
heads : (1  j Primitive stages of civilization disclose in human so- 
ciety a strong tendency towards mutual support in economic mat- 
ters as well as for the sake of defence. (2) The most natural 
form assumed by such unions for  defellce and co-operation is 
that of kinship. (3)  I n  epochs of pastoral husbandry and of the 
beginnings of agriculture land is mainly owned by tribes, kindreds 
and enlarged households, while individuals enjoy only rights of 
usage and possession. (4) In  course of time unions of neighbours 

are ~ubstituted for unions of kinsmen. (5) In  Germanic societies 
the community of the township rests on the foundation of effi- 
cient holdings-b6ls. hides, hufen-kept together as far as pos- 
sible by rules of united or single succession. (6) The open-field 
system, nhich prevailed in the whole of Sorthern Europe for 
nearly a thousand years. n7as closely dependent on the customs of 
tribal and neighbourly unions. ( 7 )  The treatment of commons 
represents the last manifestations of ancient communal arrange- 
ments and it can only be reasonably and justly interpreted by 
reference to the law and practice of former times. ( P  VI.) 

VILLAMEDIANA, COUNT DE (1 580-1622), Spanish 
poet, was born at Lisbon, the son of a diplomatist He acquired 
a bad reputation as a gambler and was banished from court in 
1605. On his return to Spain (1617) he proved himself a fearless, 
pungent satirist So great \\.as the resentment caused by his en- 
venomed attacks that he was once more ordered to withdraw from 
court in 1618 Appointed gentleman in waiting (1621) to Philip 
IY's young wife. Isabel de Bourbon, daughter of Henri IV, his 
ostentatious attentions to the queen supplied his numerous foes 
with a weapon which was destined to destroy him. A fire broke 
out mhile hii masque. La Gloria de S z q u ~ a ,  was being acted before 
the court on May 15. 1622, and I'illamediana carried the queen 
to a place of safety. Suspicion deepened and on Xug. 21 he was 
murdered as he stepped out of his coach. The responsibility for 
his death a a s  divided between Philip IV and Olivares, and natu- 
rally the crime remained unpunished. 

Yillamediana's works contain not only the nervous, blighting 
verses xhich made him ~videly feared and hated, but a number of 
more serious poems embodying the most exaggerated conceits of 
gongorism But. even ahen  adopting the perverse conventions 
of the hour. he remains a poet of high distinction, and his satirical 
verses. more perfect in form, are instinct with a cold, concen- 
trated scorn ~ i h i c h  has never been surpassed. 

VILLANELLE, in Italy nhere the term originated (Ital.  
vi l la~zel la  from villano, "peasant"), a rustic song; the term was 
used in France to designate a short poem of popular character 
favoured by poets in the late 16th century. Du  Bellay's "Vanneur 
de BlC" dnd Philippe Desportes' "Rozette" are excellent examples 
of this early type of villanelle, unrestricted in form. Jean Pas- 
serat (d. 1602) left several villanelles, one of nhich became so 
popular that it set the pattern for later poets and, accidentally, 
imposed a rigorous and somewhat monotonous form: seven- 
syllable lines on two rhymes (the first feminine). distributed in 
(normally) five tercets and a final quatrain with line repetitions 
(indicated by numbered capitals and lines printed in italics 
belon ) . 

J'ai perdu m a  tourterelle: A1 
Est-ce point celle que j'oy ? b 
J e  veux  aller aprds elle. A2 

Tu regrktes ta femelle? 
Helas! aussi fais-je moy: 
J'ai perdu m a  tourterelle.  

Si ton amour est fidelle, 
Aussi est ferme ma foy: 
Je  veux  aller aprds elle. 

Ta plainte se renouvelle? a 
Tousjours plaindre je me doy: b 
J'ai perdu m a  tourterelle. A' 

En ne voyant plus la belle, a 
Plus rien de beau je ne voy; b 
Je  veux  aller apr2.s elle. Aa 

Mort que tant de fois j'appelle, a 
Pren ce qui se donne B toy: b 
J'ai perdu nza tourtereLle, .4l 
Je  veux  aller aprds elle. A' 

A villanelle double, composed of sixains with a final huitain, has 
also been used. 

The villanelle was revived in the 19th century by Philoxhe 
Boyer and J.  Boulmier; the latter published collections in 1878 
and 1879 and, at his death in 1881, left a third collection unfin- 
ished. 

Thkodore de Banville, Leconte de Lisle (two examples only) 
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and, later, Maurice Rollinat also wrote villanelles. I n  England 
the revival of interest in French verse forms about 1877 attracted 
attention to the villanelle and it was culti~yated by IV, E. Henley, 
Austin Dobson. Andrew Lang and Edmund Gosse. Among Hen- 
ley's numerous villanelles is "A dainty thing's the Villanelle," 
itself descriptive of the form. He and Dobson were also foremost 
in the writing of humorous villanelles. 

See 'rhkodore de Banville, Petit traitk de versification fran~aise 
(1872) ; J .  Boulmier, Villa~zelles, . . . prdceddes d'une notice historique 
et cvitiqzre (18 i8 ) .  (F. J .  WE.) 

VILLANI, GIOVANNI ( 6 .  1275-1348),  Florentine chron- 
icler, mas born at Florence of a mercantile family. and spent 
much of his early manhood in traveling on business in Italy. 
France and the Ketherlands. He  returned definitely to Florence 
before 1312. and from 1316 onward held many important offices 
in his native city, and was employed on various diplomatic mis- 
sions. 

I n  his last years Villani was involved in the bankruptcy of the 
Bonaccorsi. and fell into poverty. He  died in 1348 in the plague 
epidemic described by Boccaccio. 

His Historic  Fiore?ztine, or Cronica z~niveusczle, begins with Bib- 
lical times and comes down to 1348. The ground covered by the 
narrative, especially in the times near Yillani's own, bears witness 
to the author's extensive travels and to the breadth of his mind. 
I t  is the cornerstone of the early medieval history of Florence. 
Villani was Guelph, but without passion; and his book is more 
taken up with an enquiry into what is useful and true than 11-ith 
party considerations. He is a chronicler, not a historian, and has 
but little method in his narrative. He provides information on the 
constitution of Florence, its customs. industries. commerce and 
arts;  and of the chroniclers of his day he is perhaps unequaled 
for the value of his statistical data. The Chronicle has been 
printed by L.  A. Muratori in tome xiii of the Rerziwz I ta l i ca iuw~ 
Scr ip to iev  (Milan, 1728)  and has been edited by I.  Moutier and 
F. G. Dragomanni (Florence. 1 8 4 4 ) .  

Other editinns appeared at Trieste ( 1 8 5 7 )  and at Turin in 1879. 
Selections have been translated into English by R. E .  Selfe (2nd 
ed. 1906) .  

R I I ? I  IO( . I :  \ I , I ~ Y  --l'. %-lit iitr-r3tji;tiijr.~~. F ~ O Y C ! I I ; I I ~  r . Y : I , ~ ~ ~ ~ I I  I 1\;4 ) : 
(. i' . .' ,< 11  111us. -C;~..t.hi,.l~t,, ( l t r  Fl<)r~ t ~ ! i l i t  11 l[i.tt,ri crzi>l~i~," it1 hi: I I ; , -  - - ~ -  

torische ~chl,i,iterl (1833) ; U. Halzani, Le cronachi lialiane nel iwdio 
evo (1584) ; -4. Gaspary, Grschichte der italietzischen Literatuv (188.5) ; 
0. Knoll. Beitr:,zz~r ital. Historiographie inz 14. Jahr. (1876),  and 0. 
Hartvc-ig. "G. Lillani und die Leggenda di &lesser Gianni di Procida" 
in H. von Sybel's Historische Zeitschrift. Bd. 25. 

VILLANOVANS, the name applied to the founders of an 
early Iron Age civilization in Italy, from the village of Villanova 
near Bologna. ivhere in 1853 a typical cemetery was first discov- 
ered. The \.-illanovans branched from the cremating urn-field 
cultures of northern Europe and appeared in Italy, perhaps about 
1000 B.C. Their characteristic cemeteries have been found in the 
Po valley from Bologna to Rimini, in Tuscany and. with certain 
differences. in northern Latium. 

( S e e  also ARCHAEOLOGY: T h e  
I r o n  Age  in Europe . )  

The cemeteries contain crema- 
tion burials almost exclusively, 
the ashes of the dead being nor- 
mally deposited in a large jar of 
coarse. handmade pottery (im- 
p a s t o ) ,  which was placed in a 
round hole in the ground, some- 
times enclosed in a rectangular 
cist of unhe~vn slabs. In  the Po 
valley and in most of Tuscany 
the urn is almost universally of 
the distinctive biconical. or tlvo 
storied, form, decorated ~vi th  in- 
cised geometric patterns and 

H A R Y A R D  U h I V E R S l T Y  

covered ~vi th  a shallon-. single- F I G ,  H U T  U R N  

handled b01v1: in Tuscany the U S E D  TO H O L D  T H E  ASHES OF T H E  

urn is occasionally covered with DEAD:  T A R Q U I N I A  

A M E R I C A N  S C H O O L  O F  P R E H I S T O R I C  R E S E A R C H ,  

a bronze helmet with a high tri- 
angular crest or a pottery imita- 
tion of a helmet; in Villanovan 
cemeteries in Latium the bicon- 
ical urn does not occur. but La- 
tium shares with a feu- cemeteries 
of Tuscany the use of the terra- 
cotta hut urn, whose oval shape 
and pitched roof reproduce a 
primitive hut of wattle and daub 
over a frame of poles. The  hut 
urn is characteristic of northern 
European urn fields, the helmet 
of western Europe; the two- 

H A R V A 9 0  U N I V E R S I T Y  storied urn may -be related to 
F I G .  2.- LATE V I L L A N O V A N  T R I P O D ,  Similar types found in H~~~~~~ 
W I T H  B R O N Z E  H O R S E M E N  F O R M I N G  , , 
T H E  BASE:  V E T U L O N I A  ana Kumanla. 

The cremation burials of La- 
tium (the hlban hills and the Roman forum) seem to be the 
earliest; very little metal of any kind mas found in the graves. and 
only an occasional glass or amber bead. In  Tuscany metalwork- 
ing became a fine ar t ;  helmets, shields. swords of northern Euro- 
pean and Greek types, belts and vessels of many shapes, all 
decorated with repousse' bosses and incision in geometric designs 
have been found in quantity. In  the second half of the 8th cen- 

the \'illanovans of Tuscanv were stronelv influ~nced hv tury - ,  . - - i 
Greece : I\ heel-made uainted uot- 
terv in imitation of Greek Geo- L+,A 
metric wares and cast-bronze 
figures in a style recalling that of - u 

Geometric Greece suggest the ac- 
tual Dresence of Greek settlers in 
Tuscany. In  this period inhuma- A 

tion became the predominant 
burial rite. as it did during the 
same period in Greece. 

During the first quarter of the 
7th century an orientalizing civi- 
lization, presumably introduced 
by the Etruscans, mas superim- 
posed on the Villanovan in Tus- 
cany and the amalgamation of 
this and the Yillanovan produced, 
by the end of the 7th century, the 
Etruscan culture of historic 
times. The northern Villanovans 
of the Po valley, however, con- 
tinued to produce a geometric 
art closely ;elated to t h i t  of pre- 
Etruscan Tuscany as late as the - 
last quarter of the 6th centurv, a M ~ R l c A ~  O F  P R I  

n hen-~ t ruscan  expansion into the H A R v A R D  ' N I Y E R S I T y  

Po valley obliterated their civi- -BICON'CAL OSSUARY 'OV- 

I : - - & : - -  E R E D  W I T H  A C R E S T E D  H E L M E T ;  
~ ~ ~ ~ L I U I I .  

T A R Q U I N I A  
BIBLIOGRAPHY.-D. Randall-Mac- 

Iver. 5-illanovans and Early Etrz~scalzs (1924) ; J .  Whatmough. T h e  
Foundations o f  R o m a n  Italy (1937) ; A. .ikerstrom 4 geometrische 
Stil in Italien," Skri f ter  z(tgivi2a av s v e n s k , ~  I S  z zrtet z R o m ,  vol. ix 
(1943) ; H. Hencken, "Archaeological ,&widence for the Origin of the 
Etruscans," Ciba Foz~ndatio~t  Syrtzposiirm o n  Medical Biology and  
Etrusca~z Origins (1958) ; L. Laurenzi, "Aspetti essenziali e cronologia 
dell' e t i  del ferro nella valle padana," Spina e Z'Etrzrria Padaaa, Sz4p- 
plemento a Studi  Etrz~schi 25 (19.59). (E. H. RI.) 

VILLANUEVA Y G E L T R ~ ,  a seaport of northeast Spain. 
in Barcelona province: on the Barcelona-Tarragona section of the 
coast kail~vay. Pop. ( 1 9 5 0 )  19.555 (mun.).  I t  is a modern 
town, mith manufactures of cotton, ~voolen and linen goods, 
and of paper. I t  has also iron foundries and an important agri- 
cultural trade. The harbour affords safe and deep anchorage; 
it is a lifeboat station and the headquarters of a large fishing 
fleet. The coasting trade is also considerable. Villanueva has 
a museum. founded by the Catalan poet and historian, Yictor 
Balaguer (1824-1901) ,  which contains a large library, including 
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not only numerous historical works but also many valuable mss. Le invusioni barbariche i n  Italia, a popular account of the events 

VILLARD, HENRY (r835-1900), American journalist and 
financier, was born in Speyer, Rhenish Bavaria, Apr. 10, 183j He 
emigrated to America in 1853 end engaged in journalistic work 
for German-American newspapers and later for leading American 
dailies. H e  reported the Lincoln-Douglas debates for eastern 
newspapers, the Pikes Peak gold rush for the Cincinnati Daily 
Commercial  and the Civil JI7ar from the field of action for the 
Kew York Herald and New Tork Tribune.  In  1881 he purchased 
the ATntion and the New York Evening Post. 

Through acting as agent for German bondholders he became 
interested in railway finance. In 1875 he aided in reorganizing 
the Oregon and California Railroad and the Oregon Steamship 
company and in 1876 became president of both companies. He 
was receiver of the Kansas Pacific Railroad in 1876-78. In  1879 
he orginized the Oregon Railway and Navigation Company which 
built a line along the Columbia river from Portland to Wallula. 
I n  1881 Villard secured control of the Northern Pacific and be- 
came its president. I t s  transcontinental line was completed 
under his management but the costs so far exceeded the estimate 
that both Villard and the road became insolvent in 1883 and Vil- 
lard was rerrioved from the presidency. He later recouped his 
losses so that from 1889-1893 he served as chairman of the 
board of directors of the same company. In  1890 he bought the 
Edison Lamp Co. at  Newark, N. J., and the Edison Machine Works 
at  Schenectady, N Y., and formed them into the Edison General 
Electric Co. of which he was president until its reorganization in 
1893 as the General Electric Co. He died at  Dobbs Ferry, N.Y., 
Nov. 12, 1900. 

See Memoirs of Henry Villard ( z  vols., 1904). 

VILLARD DE HONNECOURT, French architect of the 
first half of the 13th century, whose architectural drawings give a 
clear insight into the working processes of a medieval workshop, 
was a native of Honnecourt. in Picardie. Villard's only docu- 
mentary work is his sketchbook-preserved in the Bibliotheque 
Nationale, Paris-a fragment of 33 folios with about 325 drawings. 
I t  contains a treatise on different subjects, a "livre de portralture" 
("book of portralture") as Villard himself calls it. Planned partly 
as a modelbook and partly as lodgebook for construction, it em- 
ploys geometrical schemes as guiding lines instead of arithmetical 
measurement. In  it Honnecourt demonstrates how to construct 
ground plans and elevations of Gothic buildings, church furniture, 
ornaments and ehgines, and depicts human and animal bodies by 
applying geometrical forms such as the pentagram, quadrangle, 
triangle and circle "for easy enlargement." As an architect of his 
time Villard had to combine the skill of a mason and draftsman 
and a knowledge of engineering with extensive architectural train- 
ing. 

Commissions and journeys led him into Switzerland and Hun- 
gary. The places he visited are recorded in the drawings and their 
explanatory notes: Vaucelle, Cambrai, Meaux, Laon, Reims, 
Chartres and Lausanne. 

See H .  R. Hahnloser, Villard de Honnecourt, kritische Gesamtausgabe 
des Bauhiittenbuches (1935) ; P .  Frankl, The Gothic: Literary Sources 
and Interpretations (1959). ( J A .  W.-F.) 

VILLARI, PASQUALE (1827-191 7), Italian historian and 
statesman, born at Naples, Oct. 3, 1827, studied with Luigi la 
Vista under, Francesco de Sanctis. Implicated in the riots of 
May 15. 1848, a t  Naples, against the Bourbon government, he 
took refuge in Florence where he published his Storziz di Giro- 
l amo  Savonarola e de' suoi tempi  (2 vol., 1859-61). I t  was fol- 
lowed by 'a work of even greater critical value, Niccolb 
Machiavelli e i suoi tempi  (1877-82). Both these works have been 
through many editions, the latest in 1927. Meanwhile Villari had 
been professor of history at  Pisa, and then obtained the chair of 
philosophy of history at  the Institute of Studii Superiori in Flor- 
ence. He was also a member of the coudcil of education (1862), 
and in 1869 was made undersecretary of state for education. In 
1884 he was nominated senator, and in 1891-92 minister of educa- 
tion. His collected essays on Florentine history were published as 
I primi due secoli della storia di Firenze (1893-94), and in 1901 his 

fol lo~~ing the dissolution of the Roman empire. All these works 
have been translated into English by his wife. Villari died at  
Florence on Dec. 5. 1917. Villari's historical, political and social 
nritings exercised a deep influence on his generation, and most of 
the Italian historians of today have been his pupils. 

His other works include: Saggi critici (1868) ; Arte ,  storia, e 
filosofia (1884); Scritti varii (1894); another volume of Saggi 
critici ( I  896) ; Discussioni critiche e discorsi (190 j )  , containing 
his speeches as president of the Dante Alighieri society; Lettere 
meridionali containing the first exposure of conditions in south 
Italy (1885); Scritti sulla questzone sociule in Italia (1902); 
L'Italia da Carlo Magno ullu morte di Arrigo V I I  (1910; Eng. 
trs. 1910) ; and Storia, politica e istruzione (1914). 

See F .  Baldasseroni, Pasquale Villari (1907). 
VILLARREAL, a town of eastern Spain, in the province of 

Caste11611 de la Plana; 4 mi. from the Mediterranean sea, near 
the right bank of the river Mijares. Pop. (1950) 20,871 (mun.). 
Under Moorish rule, and up to the expulsion of the Moriscoes in 
1609, it was the headquarters of a flourishing trade. There are 
extensive orange groves, watered by the irrigation canal of Castel- 
lon. which is a good example of Moorish engineering skill. There 
are manufactures of paper, woolen goods and spirits. 

VILLARRICA, a city of Paraguay. Population (1950) 14,- 
680 I t  is the capital of the department of Guairi (pop. 90,308). 
Villarrica is situated on the Paraguay Central railway 90 mi. east 
of the capital; it is also connected with Asunci6n by the highway 
known as the Mariscal Estigarribia route. The city is in a fertile 
agricultural region, surrounded by wooded mountains. Principal 
products of this area are yerba mate, sugar cane, cotton and to- 
bacco (W. FT.) 

VILLARS, CLAUDE LOUIS HECTOR DE, PRINCE DE 
MARTIGNES, M.~RQUIS AND DUC DE VILLARS AND VICOMTE DE 
MCLUN (1653-1734), marshal of France, one of the greatest 
generals of French history, was born at  Moulins on May 8, 1653, 
and entered the army through the corps of pages in 1671. He 
served in the light cavalry in the Dutch wars, and distinguished 
himself by his daring and resourcefulness. But in spite of a 
long record of excellent service under Turenne, Cond6 and Lux- 
embourg, and of his aristocratic birth, his promotion was but 
slow, for he had incurred the enmity of the powerful Louvois, 
and although he had been proprietary colonel (mestre de  camp)  
of a cavalry regiment since 1674, thirteen years elapsed before 
he was made a mare'chal de  contp. I n  the interval between the 
Dutch wars and the formation of the League of Augsburg, Villars 
was employed in an unofficial mission to the court of Bavaria, and 
there became the constant companion of the elector, with whom 
he took the field against the Turks and fought at  Mohacs. He 
returned to France in 1690 and was given a command in the cav- 
alry of the army in Flanders, but towards the end of the Grand 
Alliance W'ar he went to Vienna as ambassador. His part in the 
next war (see SPANISH SUCCESSION, WAR OF THE), beginning 
with Friedlingen (1702) and Hochstett ( I  703) and ending with 
Denain ( I  ~ I Z ) ,  has made him immortal. For Friedlingen he re- 
ceived the marshalate, for the pacification of the insurgent CC- 
vennes the Saint-Esprit order and the title of duke. Friedlingen 
and Hochstett were barren victories, and the campaigns of which 
they formed a part, records of lost opportunities. Villars's glory 
thus begins with the year 1709 when France, apparently helpless, 
was roused to a great effort of self-defence by the exorbitant de- 
mands of the Coalition. In  that year he was called to command 
the main army opposing Eugene and Marlborough on the north- 
ern frontier. During the famine of the winter he shared the 
soldiers' miserable rations. When the campaign. opened the old 
Marshal Boufflers volunteered to serve under him, and after the 
terrible battle of Malplaquet ( q . ~ . ) ,  in which he was gravely 
wounded, he was able to tell the king: "Xf it  please God to give 
your majesty's enemies another such victory, they are ruined." 
Two more campaigns passed without a battle and with scarcely 
any advance on the part of the invaders, but at last hiarlborough 
manoeuvred Villars out of the famous Ne plzcs ultra lines, and 
the power of the defence seemed to be broken. But Louis made 



VILLARS-VILLEHARDOUIN 
a last effort, the English contingent and its great leader were 
withdrawn from the enemy's camp, and Villars, though still suf- 
fering from his Malplaquet wounds, outmanoeuvred and decisively 
defeated Eugene in the battle of Denain. This victory saved 
France, though the war dragged on for another year on the Rhine, 
where Villars took Landau, led the stormers at  Freiburg and 
negotiated the peace of Rastatt with Prince Eugene. 

H e  played a conspicuous part in the politics of the Regency 
period as the principal opponent of Cardinal Dubois, and only 
the memories of hlontmorency's rebellion prevented his being 
made constable of France. H e  took the field for the last time 
in the War of the Polish Succession (1734), with the title "mar- 
shal-general of the king's armies," that Turenne alone had held 
before him But he was now over eighty years of age, and the 
war was more diplomatic than earnest, and after opening the 
campaign with all the fire and restless energy of his youth he died 
at Turin on June 17, 1734. 

Villars' memoirs show us a "fanfaron plein d'honneur," as 
Voltaire calls him. He was indeed boastful, with the gasconading 
habit of his native province, and also covetous of honours and 
wealth. But he was an honourable man of high courage, moral 
and physical, and a soldier who stands above all his contempo- 
raries and successors in the 18th century, on the same height as 
Marlborough and Frederick. 

The memoirs, part of which was published in 1734 and afterwards 
several times republished in untrustwolthy versions, were for the 
first time completely edited by the Marquis de Vogue in 1884-92. 

VILLARS (VILLARS-SUR-OLLON) , a Swiss winter sports 
centre, frequented in summer also, situated at over 4,100ft. above 
sea-level, on a narrow gauge railway that branches from the 
Lausanne-Brig main line at  Bex, about aim. beyond the point 
a t  which the railway leaves the Lake of Geneva. I t  is some 
distance above Gryon and commands a fine view of the Dent du 
Midi and the western Alps, and the Grand Muveran (3,061 
metres) nearby. The railway runs on to Chesihres, another resort 
which, in its turn, has road vehicles to Ollon, a station on the 
light railway from Monthey, which joins the Lausanne-Brig main -. 

ants repulsed the forces of the League. Villefranche, which has 
a station on the OrlCans railway, lies among the hills on the 
right bank of the Aveyron at  its junction with the Alzou. One 
of the three bridges that cross the river is of the 13th century, 
and there are many houses of the 13th and 14th centuries. The 
church of Notre-Dame is flanked by a massive tower, beneath 
the porch of which passes one of the chief streets. The fine wood- 
work in the choir dates from the 15th century. The  15th and 16th 
century buildings (notably the fine refectory and two cloisters, the 
smaller a gem of late Gothic work) of a Carthusian monastery 
stand above the town on the left bank of the Aveyron. Quarries 
of phosphates and mines of galena and blende are  worked near 
Villefranche. Villefranche is an agricultural centre with minor 
industries, and is the seat of a sub-prefect. 

VILLEHARDOUIN, GEOFFROY DE (c. I 160-C. 1213), 
the first vernacular historian of France, and perhaps of modern 
Europe, who possesses literary merit, is rather supposed than 
known t o  have been born at  the chhteau from which he took his 
name, near Troyes, in Champagne, about the year 1160. Not  
merely his literary and historical importance, but almost all that 
is known about him, comes from his chronicle of the fourth 
crusade, or Conquite de Constantinople. He was one of a list of 
knights of Champagne who with their count, Thibault, took the 
cross a t  a tournament held at  Escry-sur-Aisne in Advent 1199. 
The next year six deputies, two appointed by  each of the three 
allied counts of Flanders, Champagne and Blois, were despatched 
to Venice to negotiate for ships. Of these deputies Villehardouin 
was one and Quesnes de BCthune, the poet, another. They con- 
cluded a bargain with the seigniory for transport and provisions a t  
a fixed price. Villehardouin had hardly returned when Thibault 
fell sick and died. Villehardouin made another embassy into Italy 
to  prevent if possible some of his fellow-pilgrims from breaking 
the treaty with the Venetians by embarking a t  their ports and 
employing other convoy. 

Villehardouin does not tell us of any direct part taken by him- 
self in the debates on the question of interfering or not in the 
disputed succession to the empire of the East-debates in which 

hne a t  A~gle. thi chief ecclesiastics present ;trongly protested against the diver- 
VILLAVICIOSA, a in the sion of the enterprise from its proper goal. I t  is quite clear, how- 

~ r o v i n c e  of  vied do; on the Rio de Villaviciosa, an estuary formed ever, that the marshal of Champagne, who was one of the leaders 
by the small river Villaviciosa which here enters the Bay of and inner counsellors of the expedition throughout, sympathized 
Bisca~ .  POP. (1940) 2 1 2 ~ 9  (mun.9 22,029)- The town is the head- with the majority, and it  is fair to point out that the temptation 
quarters of a large fishery, and has some coasting trade- I t s  ex- of chivalrous adventure was probably as great as  that of gain. 
ports are chiefly agricultural produce. H e  narrates spiritedly enough the dissensions and discussions in 

VILLEFRANCHE, a manufacturing town of easbcentral the winter camp of Zara and at  Corfu, but is evidently much more 
France, capital of an arrondissement in the department of RhSne, a t  ease when the voyage was again resumed, and, after a fair pass- 
on the ~ o r ~ o n  river near its junction with the Sahne, 21 mi. N. age round Greece, the crusaders at last saw before them the great 
by W. of ~ ~ o n s  by rail. Population (1936) 18,603. Founded jn city of Constantinople which they had in mind to attack. 
1212 by Guichard IV, count of Beaujeu, Villefranche became In When the assault was decided upon, Villehardouin himself was 
the 14th century capital of the Beaujolais. Edward 11 Was forced in the fifth "battle," the leader of which was Mathieu de &font- 
to surrender the Beaujolais to the duke of Bourbon. Among its ,orency. ~~t he does not tell us anything of his own prowess. 
industries the chief are the manufacture of working clothes, the After the flight of the usurper Aleius ,  and when the blind Isaac, 
manufacture, dyeing and finishing of cotton fabrics, including whose claims the crusaders were defending, had been taken by the 
surgical dressillgs, linings, the spinning of cotton thread, copper Greeks from prison and placed on the throne, Villehardouin, with 
founding and the manufacture of machinery and agricultural im- Montmorency and two Venetians, formed the embassy sent t o  
plements. The wines of Beaujolais, hemp, cotton cloth, linen, arrange terms. H e  was again similarly distinguished when it  be- 
cotton thread, drapery goods and cattle are the principal articles came necessary to remonstrate with Alexius, the blind man's son 
of trade. An old Renaissance house is used as the town hall. The and virtual successor, on the non-keeping of the t e rns .  Indeed 
15th century church of Notre-Dame des Marais has a 16th ten- Villehardouin's talents as a diplomatist seem to have been held in 
tury tower and spire (rebuilt in 18621, standing to the right of very high esteem, for later, when the Latin empire had become a 
the fapde .  Villefranche is the seat of a sub-prefect and has a fact,  he was charged with the delicate business of mediating be- 
tribunal of commerce and a chamber of commerce. tween the emperor Baldwin and Boniface, marquis of Montferrat, 
VILLEFRANCME-DE-ROUERGUE, a town of France, in  which task he had at  least partial success. H e  was also 

capital of an arrondissement in the department of Aveyron, 36 mi. appointed marshal of "Romanien-a term very vaguely used, but 
W. of Rodez by road. Pop. (1936) 6,852. Villefranche, founded apparently signifying the mainland of the Balkan Peninsula, while 
about 1 2 5 2 ,  owes its name to the numerous immunities granted his nephew and namesake, aftenvards prince of Achaia, took a 
by its founder Alpkonse, count of Toulouse (d. 1271)~ and in great part in the Latin conquest of Peloponnesus. 
1348 it was so flourishing that sumptuary laws were passed. Soon Villehardouin himself before long received an important com- 
afterwards the town fell into the hands of Edward, the Black mand against the Bulgarians. He was left to maintain the siege 
Prince, but was the first place in Guienne to rise against the of Adrianople when Baldwin advanced t o  attack the relieving 
English. New privileges were granted to the town by King Charles force, and with Dandolo had much to do in saving the defeated 
V, but these were taken away by Louis XI. In  1588 the inhabit- crusaders from utter destruction, and in conducting the retreat, in 
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which he  commanded the rearguard, and brought his troops in All these, however, have been superseded for the modern student 
Safety to the sea of Rodosto, and thence t o  the capital. As he by the editions of Natalis de Wailly (1872 and 1874)~ in which the 
occupied the post of honour in this disaster, so he had that (the text is critically edited from all the available mss. and a new transla- 

tion added while there is a still later and rather handier one by 
command of the vanguard) in the expedition which the regent E. Bouchet' ( 2  ~ 0 1 3 ,  Paris, 18g1), which, however, rests mainly on 
Henry made shortly afterwards to revenge his brother Baldwin's N. de ?{lailly for text. The charm of Villehardouin can escape no 
defeat and capture. And, when Henry had succeeded t o  the crown reader; but few readers will fail to derive some additional pleasure 
on the announcement of ~ ~ l d ~ i ~ ~ ~  death, i t  was villehardouin who from the two essays which Sainte-Beuve devoted to him, reprinted 

in the ninth volume of the Causeries d u  lundi. See also A. Debidour, fetched his bride Agnes of Montferrat, and shortly after- Les Ckroniqueurs (1888). There are English translations by T. Smith 
wards commanded under him in a naval battle with the ships of (182~).  and (more literally) Sir F. T. Marzials (Everyman's Library, 
Theodore Lascaris a t  the fortress of Cibotus. I n  the settlement of rgo8j. ' 
the Latin empire after the truce with Lascaris, Villehardouin VILLEINAGE (VILLAINAGE, VILLENAGE), a mediaeval term 
received the fief of Messinople from Boniface of Montferrat, with (from villa, vilZanus), pointing to serfdom, a condition of men 
the record of whose death the chronicle abruptly closes. fntermediate between freedom and slavery. I t  occurs in France 

Villehardouin reappears for us once, but once only, in the chron- as well as in England, and was certainly imported into English 
icle of his continuator, Henri de Valenciennes. There is a great speech through the medium of Norman French. 
gap in style, though none in subject, between the really poetical The materials for the formation of the villein class were already 
prose of the first historian of the fifth crusade and the Latin in egstence in the Anglo-Saxon period. On the one hand, the 
empire and the awkward mannerism (so awkward that it has been Saxon ceorls (tzetihyndenzen), although considered as including 
taken to represent a "disrhymed" verse chronicle) of his follower. the typical freemen in the earlier laws (Aethelberht, Hlothhere 
But the much greater length a t  which Villehardouin appears on and ~ d r i c ,  Ine), gradually became differentiated through the 
this one occasion shows us the restraint which he must have exer- action of political and economic causes, and many of them had 
cised in the passages which deal with himself in his own work. He to recognize the patronage of magnates or to seek livelihood as 
again led the vanguard in the emperor Henry's expedition against tenants on the estates of the latter. These ceorls, sitting on gafol- 
Burilas the Bulgarian, and he is represented by the Valenciennes land, were, though personally free, considered as  a lower order 
scribe as  encouraging his sovereign to the attack in a long speech. of and lapsed gradually into more or less oppressive sub- 
Then he disappears altogether, with the exception of some brief jection to the lords of whom they held their land. I t  is character- 
and chiefly diplomatic mentions. D u  Cange discovered and quoted istic in this connection that the West Saxon laws do not make any 
a deed of donation by him dated I 207, by which certain properties distinction between ceorls and laets or half-freemen as the Kentish 
were devised to the churches of Notre Dame de Foissy and Notre laws had done: this means that the half-free people were, if not 
Dame de Troyes, with the reservation of life interests to his welshmen, reckoned as members of the 'ceorl class. Another 
daughters Alix and Damerones, and his sisters Emmeline and remarkable indication of the decay of the ceorl's estate is af- 
Haye, all of whom appear to have embraced a monastic life. A forded by the fact that in the treaties with the Danes the twihynde 
letter addressed from the East to Blanche of Champagne is cited, ceorls are equated with the Danish leysings or freedmen. I t  does 
and a papal record of 1212 styles him stiil "marshal of Romania." not mean, of course, that their condition was the 
  he next year this title passed to his son Erard; and 1213 is same, but in any case the fact testifies to the gulf which had 
accordingly given as the date of his death. come to separate the two principal subdivisions of the free class 

I t  would be out of place to attempt any further analysis of the -the ceorl and the thegn. The Latin version of the Recti tz~dines 
ConquBte here. But it  is not impertinent, and is a t  the same time Singularum Personarum, a document probably in the 
an excuse for  what has been already said, to repeat that Villehar- 11th century, renders ge~zeat (a peasant tenant of a superior kind 
douin's book, brief as  it  is, is in reality one of the capital books of performing lighter services than the gebur, who was burdened 
literature, not merely for  its merit, but because i t  is the most with heavy by villanus; but the gebur came to be 
authentic and the most striking embodiment in contem~orary lit- also as a villanzLs according to Anglo-Norman termin- 
erature of the sentiments which determined the action of a great ology. The group designated as geburs in Anglo-Saxon charters, 
and important period of history. There are but very few books though distinguished from mere slaves, undoubtedly included 
which hold this position, and Villehardouin's is one of them. I f  many freedmen who in point of services and econonlic subjection 
every other contemporary record of the crusades perished, we were not very much above the slaves. Both ceorls and geburs 
should still be able by aid of this to understand and realize what disappear as separate classes, and it  is clear that the greater part 
the mental attitude of crusaders, of Teutonic knights, and the rest them must have passed into the rank of vi1ieins. 
was, and without this we should lack the earliest, the most un- 1, the terminology of the Domesday Inquest we find the 
doubtedly genuine, and the most characteristic of all such records. villeins as the most numerous element of the English population. 
  he very inconsistency with which Villehardouin is chargeable, o u t  of about 240,000 households enumerated in Domesday ~oo ,ooo  
the absence of compunction with which he relates the changing of ,re marked as belonging to ~h~~ are rustics perform- 
a sacred religious pilgrimage into something by no means unlike a ing, as a rule, work services for  their lords. ~~t not all the 
mere filibustering raid on the great scale, add a charm. inhabitants of the villages were designated by that name. Villeins 

The book appears to have been known in the ages immediately are opposed to socmen and freemen on one hand, to bordarii, 
succeeding his own; and, though there is no contemporary manu- cottagers and slaves on the other. The distinction in regard to  the 
script in existence, there are some half-dozen which appear to date first two of these groups was evidently derived from their greater 
from the end of the 13th or the course of the 14th century, while 
one at least appears to be a copy made from his own work in that freedom, although the difference is only one in degree and not in 
spirit of unintelligent faithfulness which is much more valuable kind. In  fact, the villein is assumed to be a person free by birth, 
to posterity than more pragmatical editing. The first printed edition but holding land of which he cannot dispose freely. The distinc- 
of the book, by a certa!n Blaise de 17igenbre, dates from 1585, tion as against bordarii and cottagers is based on the size of the is dedicated to the seignlory of Venice (Villehardouln, it should 
be said, has been accused of a rather unfair predilection for the holding: the villeins are holders of regular shares in the village 
Venetians), and of either a part or the whole of the memoirs -that is, of the virgates, bovates or half-hides which constitute 
as having been printed twelve- years earlier. Of this eartier copy the principal subdivisions in the fields dnd contribute to form the 
nothing seems to be known, A better edition, founded on a Nether- plough-teams-whereas the bordarf hold smaller plots of some 
landish ms., appeared at Lyons in 1601. But both these were com- 
pletely antiquated by the great edition of Du Cange in 1657, wherein five acres, Or less, and are connected with mere 
that learned writer employed all his knowledge, never since equalled, cottages and crofts. Thus the t e m i n o l o g ~  of Domesday takes 
of the subject, but added a translation, or rather paraphrase, into note of two kinds of differences in the status of rustics: a legd 
modern French which is scarcely .worthy either of himself or hjs one in connection with the right to  dispose of property in land, 
author. Dam BrlaP gave a new edltlon from different ms. sources in and an economic one reflecting the opposition between the holders 
1823, and the book figures with different degrees of dependence on 
Du cange and ~ ~ i ~ l  in the collections of petitot, ~ ~ ~ h ~ ~ ,  and M ~ A ~ ~ ~  of shares in the fields and the holders of auxiliary tenements. The 
and Poujoulat feature of personal serfdom is also noticeable, but i t  provides a 
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basis only for the comparatively small group of servi, of whom 
only about 25,000 are enumerated in Domesday Book. The con- 
trast between this exceptionally situated class and the rest of 
the population shows that personal slavery was rapidly disappear- 
ing in England about the time of the Conquest. I t  is also to be 
noticed that the Domesday Survey constantly mentions the 
terra villanorum as opposed to the lord's demesne, and that the 
land of the rustics is taxed separately for the geld, so that the 
distinction between the property of the lord and that of the 
peasant dependent on him is clearly marked. 

The Domesday Survey puts be;ore us the state of things in 
England as it was a t  the very beginning of the Norman and a t  
the close of the Saxon period. The development of feudal society, 
of centralizing kingship and ultimately of a system of common 
law, brought about great changes which all hinge on the funda- 
mental fact that the kings, while increasing the power of the 
State in other respects, surrendered it completely as regards the 
relations between the peasants and their lords. The protection of 
the assizes was tendered in civil matters to free tenants and 
refused to villeins. The royal courts refused to entertain suits 
of villeins against their lords, although there was a good deal 
of vacillation before this position was definitely taken up. Bracton 
speaks in his treatise of the possibility of interference by the 
courts against intolerable cruelty on the part of the lord in- 
volving the destruction of the villein's waynage, that i,s, of his 
tillage, and in the Notebook of Bracton may be found a couple 
of cases which prove that 13th century judges occasionally allowed 
themselves to entertain actions by persons holding in villeinage 
against their lords. Gradually, however, the exception of villeinage 
became firmly settled. As the historical and practical position 
was developing on these lines the lawyers who fashioned English 
common law in the 12th and 13th centuries did not hesitate to 
apply to it the teaching of Roman law on slavery. Bracton fits 
his definition of villeinage into the Romanesque scheme of Azo's 
Summa of the Institutes, and the judges of the royal courts made 
sweeping inferences from this general position. T o  begin with, 
the relation between the villein and his lord was regarded as a 
personal and not a praedial one. Everyone born of villein stock 
belonged to his master and was bound to undertake any service 
which might be imposed on him by the master's or the steward's 
command. The distinction between villeins in gross and villeins 
regardant, of which much is made by modern writers, was sug- 
gested by modes of pleading and does not make its appearance 
in the Year-Books before the 15th century. Secondly, all in- 
dependent proprietary rights were denied to the villein as against 
his lord, and the legal rule "quicquid servo acquiritur domino 
acquiritur" was extended to villeins. The fact that a great number 
of these serfs had been enjoying protection as free ceorls in 
former ages made itself felt, however, in three directions. ( I )  
In  criminal matters the villein was treated by the King's Court 
irrespectively of any consideration as to his debased condition. 
More especially the police association, organized for the keeping 
of the peace and the presentation of criminals-the frankpledge 
groups-were formed of all "worthy of were and wite," villeins as 
well as freemen. ( 2 )  Politically the villeins were not eliminated 
from the body of citizens; they had to pay taxes, to serve in great 
emergencies in the militia, to serve on inquests, etc., and although 
there was a tendency to place them on a lower footing in all these 
respects yet the fact of their being lesser members of the common- 
wealth did not remove the fundamental qualification of citizenship. 
(3) Even in civil matters villeins were deemed free as regards 
third persons. They could sue and be sued in their own name, 
and although they were able to  call in their lords as defendants 
when proceeded against, there was nothing in law to prevent them 
from appearing in their own right. The state even afforded them 
protection against extreme cruelty on the part of their masters 
in respect of life and limb, but in laying down this rule English 
lawyers were able to follow the precedents set by late Roman 
jurisprudence, especially by measures of Hadrian, Antonine and 
Constantine the Great. 

There was one exception to this harsh treatment of villeins. 
The rustic tenantry in manors of ancient demesne, that is, in 

estates which had belonged to the crown before the  Conquest. 
had a standing-ground even against their lords a s  regards the 
tenure of their plots and the fixity of their services. Technically 
this right was limited to the inhabitants of manors entered in the 
Domesday Survey as terra regis of Edward the Confessor. On 
the other hand the doctrine became effective if the manors in 
question had been granted by later kings to subjects, because if 
they remained in the hand of the king the only remedy against 
ejectment and exaction lay in petitioning for redress without any 
definite right to  the latter. I f ,  however, the two conditions men- 
tioned were forthcoming, villeins, or, as they were technically 
called, villein socmen of ancient demesne manors, could resist 
any attempt of their lords to  encroach on their rights by depriving 
them of their holdings or increasing the amount of their cus- 
tomary services. Their remedy was to  apply for a little writ of 
right in the first case and for a writ of monstraverunt in the 
second. These writs entitled them to appear as plaintiffs against 
the lord in his own manorial court and, eventually, to  have the 
question a t  issue examined by way of appeal, on a writ of error, 
or by  reservation on some legal points in the upper courts of the 
king. A number of cases arising from these privileges of the men 
of ancient demesne are published in the Notebook of Bracton and 
in the Abbreviatio placitorum. This exceptional procedure does 
not simply go back to the rule that persons who had been tenants 
of the king ought not to have their condition altered for  the 
worse in consequence of a royal grant. If this were the only 
doctrine applicable in the case there would be no reason why 
similar protection should be denied to all those who held under 
grantees of manors escheated after the Conquest. A material 
point for the application of the privilege consists in  the fact that 
ancient demesne has to be proved from the time before the 
Conquest, and this shows clearly that the theory was partly 
derived from the recognition of tenant right in  villeins of the 
Anglo-Saxon period who, as we have said above, were mostly 
ceorls, that is, freeborn men. 

I n  view of the great difference in the legal position of the free 
man and of the villein in feudal common law, it  became very 
important to  define the exact nature of the conditions on which 
the status of a villein depended. The legal theory a s  t o  these 
conditions was somewhat complex. Of course, persons born from 
villein parents in lawful wedlock were villeins, but as to  the con- 
dition of illegitimate children there was a good deal of hesitation. 
There was a tendency to apply the rule that a bastard follows the 
mother, especially in the case of a servile mother. I n  the case of 
mixed marriages, the condition of the child was determined by the 
free or villein condition of the tenement in which it  was born. 'This 
notion of the influence of the tenement is in accord with feudal 
ideas and makes itself felt again in the case of the pursuit of a 
fugitive villein. H e  can be seized without further formalities 
if he is caught in his "nest," that is, in his native place. If not, 
the lord can follow him in fresh pursuit for four days; once these 
days are past, the fugitive is maintained provisionally in  posses- 
sion of his liberty, and the lord has to  bring an action de nativo 
habendo and has to  assume the burden of proof. 

So much as to the proof of villeinage by birth o r  previous 
condition. But there were numbers of cases when the discussion 
as to  servile status turned not on these formal points but on an 
examination of the services performed by the person claimed 
as a villein or challenged as holding in villeinage. I n  both cases 
the courts had often recourse to proof derived not from direct 
testimony but from indirect indications as to the kind of services 
that had been performed by the supposed villein. Certain services, 
especially the payment of merchet-the fine for marrying a 
daughter-were considered to be the badge of serfdom. Another 
service, the performance of which established a presumption as to  
villeinage, was compulsory service as a reeve. The courts also 
tried to  draw a distinction from the amount and regularity of 
agricultural services to which a tenant was subjected. Bracton 
speaks of the contrast between the irregular services of a serf, 
"who could not know in the evening what he would have to do 
in the morning," and services agreed upon and definite in their 
amount. The customary arrangements of the work of villeins, 
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however, render this contrast rather fictitious. The obligations of 
downright villeins became so far settled and regular that one of 
the ordinary designations of the class was custumarii. Therefore 
in most cases there were no arbitrary exactions to go by, except 
perhaps one or the other tallage imposed at  the will of the lord. 
The  original distinction seems to have been made not between 
arbitrary and agreed but between occasional services and regular 
agricultural week-work. While the occasional services, even when 
agricultural, in no way established a presumption of villeinage, 
and many socmen, freemen and holders by serjeanty submitted 
to  them, agricultural week-work was primarily considered as a 
trait of villeinage and must have played an important part in the 
process of classification of early Norman society. 

This point brings us to  consider the matter-of-fact conditions 
of the villeins during the feudal period, especially in the ~ a t h ,  
13th and 14th centuries. As is shown by the Hundred Rolls and 
countless other records of the same kind, the customary condi- 
tions of villeinage did not tally by any means with the identifica- 
tion of villeinage with slavery suggested by the jurists. I t  is true 
that in nomenclature the word servi is not infrequently used (e.g., 
in  the Hundred Rolls) where villani might have been mentioned, 
and the  feminine nief (nativa) appears as the regular parallel 
t o  villanus, but in the descriptions of usages and services we find 
that the power of the lord loses its discretionary character and 
is in every respect moderated by custom. As personal dependents 
of the lord native villeins were liable to be sold, and we find actual 
sales recorded: Glastonbury Abbey, e.g., sells a certain Philipp 
Hardyng for 2 0  shillings. But such transfers of human chattels 
occur seldom, and there is nothing during the English feudal 
period corresponding to the brisk trade in men characteristic of 
the ancient world. Merclzet was regarded as a badge of serfdom 
in so f i r  as i t  was said to imply a "buying of one's own blood" 
(servus de sanguine suo entendo). The explanation is  even more 
characteristic than the custom itself, because fines on marriage 
might be levied and were actually levied on people of different 
condition, on the free as well as on the serf. Still the tendency 
to treat nterchet as a distinctive feature of serfdom has to be 
noted, and we find that the custom spread for this very reason 
in consequence of the encroachments of powerful lords; in the 
Hundred Rolls i t  is applied indiscriminately to the whole rustic 
population of certain hundreds in a way which can hardly be 
explained unless by artificial extension. Heriot, the surrender of 
the best horse or ox, is also regarded as the common incident of 
villein tenure, although, of course, its very name proves its 
intimate connection with the outfit of soldiers (here-geatu). 

Economically the institution of villeinage was bound up with 
the manorial organization-that is, with the fact that the country 
was divided into a number of districts in which central home 
farms were cultivated by work supplied by villein households. 

The most important of villein services is the week-work per- 
formed by the peasantry. Every virgater or holder of a bovate 
has to send a labourer to do work on the lord's farm for some 
days in the week. Three days is indeed the most common standard 
for service of this kind, though four or even five occur some- 
times, as well as two. I t  must be borne in mind in the case 
of heavy charges, such as four or five days' week-work, that only 
one labourer from the mhoIe holding is meant, while generally 
there were several men living on every holding-otherwise the 
service of five days would be impossible to perform. In the 
course of these three days, or whatever the number was, many 
requirements of the demesne had to be met. The principal of 
these was plouglzi?zg the fields belonging to the lord, and for such 
ploughing the peasant had not only to appear personally'as a 
labourer, but to bring his oxen and plough, or rather to join 
with his oxen and plough in the work imposed on the village; 
the heavy, costly plough with a team of eight oxen had to be 
made up by several peasants contributing their beasts and im- 
plements towards its composition. In  the same way the villagers 
had to go through the work of harrowing with their harrows, and 
of removing the harvest in their vans and carts. Carriage duties 
in carts and on horseback were also apportioned according to 
the time they took as a part of the week-work. Then came ia- 

numerable varieties of manual work for the making and keeping 
up of hedges, the preservation of dykes, canals and ditches, the 
threshing and garnering of corn, the tending and shearing of 
sheep, and so forth. All this hand-work was reckoned according 
to customary standards as day-work and week-work. But besides 
all these services into which the regular week-work of the peas- 
antry mas differentiated, there were some additional duties. The 
ploughing for the lord. for instance, was not only imposed in 
the shape of a certain number of days in  the week, but took 
sometimes the shape of a certain number of acres which the 
village had to plough and to sow for the lord irrespectively of 
the time employed. This was sometimes termed gafolearth. Ex- 
ceedingly burdensome services were required in the seasons when 
farming processes are a t  their height-in the seasons of mowing 
and reaping, when every day is of special value and the working 
power of the farm hands is strained to the utmost. At those 
times it  was the custom to call up the whole able-bodied popula- 
tion of the manor, with the exception of the housewives, for two, 
three or more days of mowing and reaping on the lord's fields; 
to these boon-works the peasantry was asked or invited by special 
summons, and their value was so far appreciated that the villagers 
were usually treated to meals in cases where they were again and 
again called off from their own fields to the demesne. The 
liberality of the lord actually went so far, in exceptionally hard 
straits, that ale was served to the labourers. 

By the 14th century this social arrangement, based primarily 
on natural economy, had given way; the time of commercial, con- 
tractual, cash intercourse was fast approaching. 

If we now turn to the actual stages by which this momentous 
passage from the manorial to the commercial arrangement was 
achieved, we have to notice first of all a rapid develop~nent of 
contractual relations. We know that in feudal law there was a 
standing contrast between tenzire by custom-villein tenure-and 
tenure by contract-free tenure. While the manorial system was 
in full force this contrast led to  a classification of holdings and 
affected the whole position of people on the land. Still, even 
at that time it might happen that a freeholder owned some land 
in villeinage by the side of his free tenement, and that a villein 
held some land freely by agreement with his lord or with a third 
person. But these cases, though by no means infrequent, were 
still exceptional. As a rule people used land as holdings, and those 
were rigidly classified as villein or free tenements. The interest- 
ing point is that, without any formal break, leeszng land for life 
and for terms of years is seen to be rapidly spreading during the 
13th century, and many small tenancies are created which break 
up the disposition of the holdings. From the close of the 13th 
century countless transactions on the basis of leases for terms 
of years occur between the peasants themselves. Any suitably 
kept set of 14th century court rolls contains entries in which 
such and such a villein is said to appear in the halimote and to 
surrender for the use of another person named a piece of land 
belonging to the holding. The number of years and the conditions 
of payment are specified. Thus, behind the screen of the normal 
shares a number of small tenancies arise which rui; their economic 
concerns in independence of the cumbersome arrangements of 
tenure and service, and, needless to add, all these tenancies are 
burdened with money rents. 

Another series of momentous changes took place in the arrange- 
ment of services. Even the manorial system admitted the buying 
off for money of particular dues in kind and of specific perform- 
ance of work. A villein might be allowed to bring a penny instead 
of a chicken, or to pay a rent instead of appearing with his oxen 
three times a week on the lord's fields. Such rents were called 
ma1 or mail in contrast with the gafol, ancient rents which had 
been imposed independently, apart from any buying off of custom- 
ary services. There were even whole bodies of peasants called 
Molwzen, because they had bought off work from the lord by set- 
tling with him on the basis of money rents. As time went on these 
practices of commutation became more and more frequent. There 
were, for both sides, many advantages in arranging their mutual 
relations on this basis. The lord got clear money-a much-coveted 
means of satisfying needs and wishes of any kind-instead of 



cumbrous performances which did not come always a t  the proper often noticed a t  that time. But these are only survivals of an 
moment, were carried out in a half-hearted manner, yielded no arrangement which has been destroyed in its essence by a com- 
immediate results, and did not admit of convenient rearrangement. ~ l e t e  change of economic and oolitical conditions. 
The peasant got rid of a hateful drudgery which not onTy took 
up his time and means in an unprofitnble manner, but placed 
him under the arbitrary control of stewards or reeves and gave 
occasion to all sorts of fines and extortions. 

With the growth of intercourse and security money circulated 
more freely and the number of such transsctions increased in pro- 
portion. But it  must be kept in mind that the conversion of serv- 
ices into rents went on very gradually, as a series of private 
agreements, and that it  would be wrong to suppose, as some 
scholars have done, that it had led to a general commutation by the 
middle or even the end of the 14th century. The 14th century was 
marked by violent fluctuations in the demand and supply of labour, 
and particularly the tremendous loss in population caused in the 
middle of this century by the Black Death produced a most 
serious crisis. No wonder that many lords clung very tenaciously 
to customary services, and ecclesiastical institutions seem to have 
been especially backward in going over to the system of money 
rents. There is evidence to show, for instance, that the manors of 
the abbey of Ramsey were managed on the system of enforced 
labour right down to the middle of the 15th century, and, of 
course, survivals of these customs in the shape of scattered 
services lived on much longer. A second drawback from the point 
of view of the landlords was that commutation for fixed rents 
gradually lessened the value of the exactions to which they were 
entitled. Money not only became less scarce but it became 
cheaper, so that the couple of pence for which a day of manual 
work was bought off in  the beginning of the 13th century did not 
fetch more than half of their former value at  its end. As quit 
rents were customary and not rack rents, the successors of those 
who had redeemed their services were gaining the whole surplus 
in the value of goods and labour as against money, while the 
successors of those who had commuted their right to claim services 
for certain sums in money lost all the corresponding difference. 
These inevitable consequences came to be perceived in course of 
time and occasioned a tendency to revert to services in kind which 
could not prevail against the general movement from natural 
economy to money dealings, but was strong enough to produce 
social friction. 

The economic crisis of the 14th century has its complement 
in the legal crisis of the 15th. At that time the courts of law 
began to do away with the denial of protection to villeins which, 
as we have seen, constituted the legal basis of villeinage. This 
is effected by the recognition of copyhold tenure (see COPYHOLD). 

I t  is a fact of first-rate importance that in the 15th century 
customary relations on the one hand, and the power of govern- 
ment on the sther, reached a stage of development at  which the 
judges of the king began to take cognizance of the relations of 
the peasants to their lords. The first cases which occur in this 
sense are still treated not as a matter of common law, but as a 
manifestation of equity. As doubtful questions of trust, of 
wardship, of testamentary succession, they were taken up not in 
the strict course of justice. but as matters in which redress was 
sorely needed and could only be given by the exceptional power 
of the court of chancery. But this interference of ~ j t h  century 
chancellors paved the way towards one of the greatest revolutions 
in the law; without formally enfranchising villeins and villein 
tenure they created a legal basis for it in the law of the realm. I n  
the formula of copyhold-tenement Jzeld at  the will of the lord 
and by the custom of the manor-the first part lost its significance 
and the second prevailed, in downright contrast with former 
times when, on the contrary, the second part had no legal value 
and the first expressed the view of the courts. One may almost 
be tempted to say that these obscure decisions rendered unneces- 
sary in England the work achieved with such a flourish of trumpets 
in France by the emancipating decree of Aug. 4, 1789. 

The personal condition of villeinage did not, however, disappear 
a t  once with the rise of copyhold. I t  lingered through the 16th 
century and appears exceptionally even in the 17th. Deeds of 
emancipation and payments for personal enfranchisement are 
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VILLELE, JEAN BAPTISTE GUILLAUME MARIE 
ANNE SERAPHIN, COMTE DE (1773-1854), French states- 
man, was born at  Toulouse on April 14, 1773 and educated for 
the navy. H e  joined the "Bayonnaise" a t  Brest in July 1788 and 
served in the West and East Indies. Arrested in the Isle of 
Bourbon under the Terror, he was set free by the revolution of 
Thermidor (July 1794). H e  acquired some property in the island, 
and married in 1799 the daughter of a great proprietor, M. Des- 
bassyns de Richemont, whose estates he had managed. The ar- 
rival of General Decaen, sent out by Bonaparte in 1802, restored 
security to  the island, and five years later Villkle, who had now 
realized a large fortune, returned to France. H e  was mayor of his 
commune, and a member of the council of the Haute-Garonne 
under the Empire. At the restoration of 1814 he a t  once declared 
for royalist principles. He was mayor of Toulouse in  1814-15 
and deputy for the Haute-Garonne in the "Chambre Introuvable" 
of 1815. Villiile, who before the promulgation of the charter had 
written some Observations ssu le projet de constitutiorz opposing 
it, as too democratic in character, naturally took his place on the 
extreme right with the ultra-royalists. In  the new Chamber of 
1816 Vill&le found his party in a minority, but his personal au- 
thority nevertheless increased. H e  was looked on by the minis- 
terialists as the least unreasonable of his party, and by the "ultras" 
as the safest of their leaders. Under the electoral law of 1817 
the AbbC GrCgoire, who was popularly supposed to have voted for 
the death of Louis XVI. in the Convention, was admitted t o  the 
Chamber of Deputies. The Conservative party gained strength 
from the alarm raised by this incident and still more from the 
shock caused by  the assassination of the duc de Berri. The  duc 
de Richelieu was compelled to admit to the cabinet two of the 
chiefs of the Left, Villele and Corbihre. Villhle resigned within 
a year, but on the fall of Richelieu a t  the end of 1821 he became 
the real chief of the new cabinet, in which he was minister of 
finance. Although not himself a courtier, he was backed a t  court 
by Sosthiines de la Rochefoucauld and Madame du Cayla, and 
in 1822 Louis XVIII .  gave him the title of count and made him 
formally prime minister. 

H e  immediately proceeded to muzzle opposition by  stringent 
press laws, and the discovery of minor Liberal conspiracies afforded 
an excuse for further repression. Forced against his will into 
interference in Spain, he reaped some credit from the campaign 
of 1823. Meanwhile he had persuaded Louis XVIII .  to  swamp 
the Liberal majority in the upper house by the nomination of 
twenty-seven new peers; he availed himself of the temporary pop- 
ularity of the monarchy after the Spanish campaign to summon a 
new Chamber of Deputies. This new and obedient legislature, to  
which only nineteen Liberals were returned, made itself into a 
septennial parliament, thus providing time, it  was thought, to  
restore some part of the ancien re'gime. \SllPle's plans were as- 
sisted by the death of Louis XVIII .  and the accession of his 
bigoted brother. Prudeqt financial administration since 18i  j had 
made possible the conversion of the state bonds from 5 t o  4%. 
I t  was proposed to utilize the money set free by  this operation 
to indemnify by a milliard francs the e'migre's for the loss of their 
lands a t  the Revolution; it  was also proposed t o  restore their 
former privileges to  the religious congregations. Both these 
propositions were, with some restrictions, secured. Sacrilege was 
made a crime punishable by death, and the ministry were pre- 
paring a law to alter the law of equal inheritance, and thus create 
anew the great estates. These measures roused violent opposi- 
tion in the country, which a new and stringent press law, nick- 



VILLEMIN-VILLENEUVE-SUR-LOT 
named the "law of justice and love," failed to put down. The 
peers rejected the law of inheritance and the press law; it was 
found necessary to disband the National Guard; and in Nov. 1827, 
76 new peers s e r e  created, and recourse was had to a general elec- 
tion. The new Chamber proved hostile to Villkle, who resigned 
to make way for the short-lived moderate ministry of Martignac. 

The new ministry made Villkle's removal to the upper house a 
condition of taking office, and he took no further part in public 
affairs. At the time of his death, on March 13, 1854, he had ad- 
vanced as far as 1816 with his memoirs, which were completed 
from his correspondence by his family as Me'moires e t  corre- 
spondance du comte de Villkle, j vol. (1887-90). 

See also C de Mazade, L'Opposition royaliste (1894) ; J .  G. Hyde de 
Neuville, Kotice  sur le comte  de  Vill$le (1899) ; and M. Chotard, 
"L'Oeuvre financikre de M de \'illkle," in Annales des sciences politiques, 
vol v , (1890). 

VILLEMIN, JEAN ANTOINE (1827-1892), French phy- 
sician noted for his early researches on tuberculosis, was born at  
Prey, in the Vosges mountains, France, in 1827. Receiving his 
medical degree in 18 53, he served for many years with the French 
army, retiring in 1885 with the rank of medical inspector-general. 

I n  1865 Villemin showed that tuberculosis could be transmitted 
from diseased to healthy animals by inoculation, thus proving that 
the malady was due to an infecting agent. The actual agent, the 
tubercle bacillus, was discovered by Robert Koch in 1882. Ville- 
min published Etudes sur la tuberculose (1868), in which he an- 
nounced his findings. Other works by Villemin include D u  
tubercule, au point de vue de son sidge, de son dvolution et de sa 
nature (186 I )  and RBle de la le'sion organique duns Zes maladies 
(1862). 

VILLENA, ENRIQUE DE ( c .  1384-1434)~ Spanish writer 
with a lively interest in a variety of subjects, was born c .  1384, of 
a noble Aragonese family. About 1402 he married Maria de 
Castilla, who soon became the mistress of Henry 111; the com- 
plaisant husband was rewarded with the mastership of Calatrava 
in 1404. H e  died at  Madrid on Dec. 15, 1434. 

Villena's works are medieval in theme but look forward to the 
Renaissance in their latinized language. They include Los doce 
trabayos de He'rcules (1417) ; a culinary handbook, the Arte cisoria 
(1423) ; and the Libro de aojamiento (142 j ) ,  a treatise on the evil 
eye, to which Villena's enduring reputation as a sorcerer-the 
church burned his library after his death-must be attributed. 
His prose translation of the Aenezd (1428) was the first ever made. 
His treatise on poetry. the Arte de trobar (1433), survives only 
in fragments. (C. C. SH.) 

VILLENEUVE, PIERRE CHARLES JEAN BAP- 
TISTE SILVESTRE DE ( I  763-1806), French admiral, who 
commanded the French fleet a t  the battle of Trafalgar, was born 
a t  Valensole, Provence, on Dec. 31, 1763. He entered the French 
royal navy and received rapid promotion, being named post cap- 
tain in 1793, and rear admiral in 1796. At the close of the year 
he took part in the unsuccessful expedition to Ireland. 

H e  accompanied the expedition to Egypt, with his flag in the 
"Guillaume Tell" (86 guns). She was the third ship from the 
rear of the French line at  the battle of the Nile and escaped in 
company with the "Genereux" (78). Villeneuve reached Malta 
on Aug. 23. His conduct was severely bIamed, and he defended 
himself by a specious letter to his colleague Blanquet-Duchayla 
on Nov. 12 ,  1800, from Paris. In  a letter written to him on 
Aug. 21, 1798, h'apoleon said that the only thing with which Vil- 
leneuve had to reproach himself was that he had not retreated 
sooner, since the position taken by the French commander in chief 
had been forced and surrounded. But, in dictating his account 
of the expedition to Egypt to General Bertrand at St. Helena, the 
former emperor attributed the defeat a t  the Nile largely to the 
"bad conduct of Admiral Villeneuve." Villeneuve failed in the 
execution of the scheme for the invasion of England in 180j. 

Nevertheless, Napoleon selected him to succeed Latouche 
TrCville a t  Toulon on his death in Aug. 1804. The duty of the 
Toulon squadron was to draw Nelson to the West Indies, return 
rapidly and, in combination with other French and Spanish ships, 
to enter the channel with an overwhelming force. I t  is obvious 

that Villeneuve had no confidence in the success of the operation. 
I t  required a tart order from Napoleon to drive him out of Paris 
in Oct. 1804. He took the command in November. For the de- 
tails of the campaign. see TRAFAL~AR, THE BATTLE OF. Having 
undertaken to carry out a plan of which he disapproved, it  was 
clearly his duty to execute the orders he received. But \.llleneuve 
could not free himself from the conviction that it was his business 
to save his fleet even if he ruined the emperor's plan of invasion. 
Thus after he returned to Europe and fought his confused action 
with Sir R. Calder off El Ferrol on July 22. 1805, he first hesitated 
and then, in spite of vehement orders to come on, turned south to 
Cadiz. 

His decision to leave Cadiz and give battle in Oct. 1805, which 
led directly to the battle of Trafalgar, has been severely criticized. 
Defeat seemed to be inevitable, and yet he went out after learning 
from the minister of marine that another officer had been sent to 
supersede him. At Trafalgar he showed personal courage, but the 
incapacity of the allies to maneuvre gave him no opportunity to 
influence the course of the battle. He was taken as a prisoner to 
England but was soon released. He committed suicide a t  Rennes, 
on April 22, 1806. 

The correspondence of Napoleon contains many references to 
Villeneuve. Accounts of the naval operations in which he was 
concerned will be found in William James's Naval History. 
Troude, in his Batailles navales de la France, vol. iii, published 
several of his letters and\ orders of the day. 

VILLENEUVE-LES-AVIGNON, a town of southeastern 
France, in the de'partement of Gard on the right bank of the RhBne 
opposite Avignon. Pop. (1954) 4.431. In  the 6th century the 
Benedictine abbey of St. AndrC was founded on Mont Andaon, 
and the village which grew up round it took its name. In the 
13th century the monks, acting in concert with the crown, estab- 
lished a bartide, or "new town," which came to be called Vil- 
leneuve. 

The town was the resort of the French cardinals during the 
sojourn of the popes at  Avignon, and was important until the 
Revolution. 

Villeneuve preserves many remains of its medieval importance. 
The hospice, once a Franciscan convent, and the church and other 
remains of the Carthusian monastery of Val-de-BCnCdiction, 
founded in 1356 by Innocent VI, are notable. A 17th-century 
gateway and a rotunda, built as shelter for a fountain, are in- 
teresting. 

On the Mont Andaon, a hill to the northeast of the town, stands 
the Fort of St. AndrC (14th century), with a fortified entrance 
gateway and a Romanesque chapel and remains of the Abbey of 
St. Andre. 

VILLENEUVE-SUR-LOT, a town of southwestern 
France, capital of an arrondissement in the de'partement of Lot-et- 
Garonne, 2 2  mi. N. E.  of Agen on a branch line of the OrlCans 
railway. Pop. (1954) 13~02 j.  Villeneuve was founded in 12 j4 
by Alphonse, count of Poitiers, brother of Louis I X ,  on the site 
of the town of Gajac, which had been deserted during the Albi- 
gensian crusade. 

The river Lot divides the town into two parts. The chief quar- 
ter stands on the right bank and is united to that on the left bank 
by a 13th-century bridge. On the left bank portions of the 13th- 
century ramparts, altered and surmounted by machicolations in 
the I 5th century, remain, and high square towers rise above the 
gates to the northeast, the Porte de Paris, and southwest, the 
Porte de Pujols. Arcades of the 13th century surround the Place 
La Fayette, and there are old houses of the 13th, 14th and ~ j t h  
centuries in various parts of the town. On the left bank of the 
Lot, 2 mi. S.S.W. of Villeneuve, are the 13th-century malls of 
Pujols. The buildings of the ancient Abbey of Eysses, about a 
mile to the X.E., mainly 17th century, remain. Villeneuve has a 
subprefecture and a tribunal of commerce. I t  is an important 
agricultural centre and has a very large trade in plums (prunes 
d'ente) and in the produce of the surrounding market gardens, 
as well as in cattle, horses and wine. Many people are engaged in 
the preparation of preserved plums and the tinning of peas and 
beans; there are also manufactures of shoes and tin boxes. 



VIELEROI- 
VILLEROI, FRANCOIS DE NEUFVILLE, Duc DE 

(1644-1730), French soldier, came of a noble family which had 
risen into prominence in the reign of Charles IX. His father 
Nicolas de Neufville, Marquis de Vllleroi, marshal of France 
( I  598-1685), created a duke by Louis XIV, was the young king's 
governor, and the boy was thus brought up in close relations with 
Louis. An intimate of the king, a finished courtier and leader of 
society and a man of great personal gallantry, Villeroi was marked 
out for advancement in the army, which he loved, but which had 
always a juster appreciation of his incapacity than Louis. I n  
1693, without having exercised any really important and respon- 
sible command, he was made a marshal. In  1655, when Luxem- 
bourg died, he obtained the command of the army in Flanders, 
and William I11 found him a far more complaisant opponent than 
the "little hunchback." In  1701 he Tias sent to Italy to supersede 
Catinat and was soon beaten by the inferior army of Eugene a t  
Chiari (see SPANISH SUCCESSIOX WAR). In  the winter of 1701 he 
was made prisoner a t  the surprise of Cremona, and the wits of 
the army made at  his expense the famous rhyme: 

Par Ia faveur de Bellone, et par un bonheur sans kgal, 
Nous avons conserte Cremone-et perdu notre gbnera!. 

In  the following years he was pitted against Marlborough in the 
Low Countries. Marlborough's own difficulties with the Dutch 
and other allied comn~issioners, rather than Villeroi's own skill, 
put off the inevitable disaster for some years, but in 1706 the 
duke attacked him and thoroughly defeated him a t  Ramillies 
(q.v.) .  Louis consoled his old friend ~ \ i t h  the remark, "At our 
age. one is no longer lucky," but superseded him in the command 
and henceforward Villeroi lived the life of a courtier, much busied 
with intrigues but retaining to the end the friendship of his 
master. He died on July 18, 1730. a t  Paris. 

VILLERS LA VILLE, a village of Belgium in the province 
of Brabant. 2 mi. E. of Quatre Bras, with a station on the direct 
line from Louvain to Charleroi. Pop. (1939) 1,109. I t  is chiefly 
interesting on account of the fine ruins of the Cistercian abbey of 
Vlilers founded in 1147 and destroyed by the French in 179;. 

VPLLETTE, CHARLES, i\!faaau~s DE ( I  736-1'7931, French 
writer and politician, was born in Paris on Dec. 4, 1736. He be- 
came the prote'ge' of Voltaire. who had known his mother. During 
the Kevolution Villette publicly burned his letters of nobility, 
wrote revolutionary articles in the Clzronique de Paris, and was 
elected deputy to the Convention by the department of Seine-et- 
Oise. He died in Paris on July 7 ,  1793. 

VILLIERS, BARBARA: see CLEVELAND, DUCHESS OF. 
VILLIERS DE L'ISLE-ADAM, PHILIPPE AU- 

GUSTE MATHIAS, COWTE DE (1838-1889), French poet, 
\\as born at  St. Brieuc in Brittany and baptized on Nov. 28, 1838. 
He may be said to have inaugurated the Synlbolist movement in  
French literature, and Axbi, the play on nhich he was engaged 
during so much of his life, though it was only published after 
his death, is the typical Symbolist drama. He began mith a 
voiun~e of Puemikres P'odsies (1856-58). This mas followed by 
a wild romance of the supernatural, Isis (1862), and by two plays 
in prose, Ele'n (1566) and ,Vorgane (1866). La Ke'volte, a play 
in nhich Ibsen's Doll's House seems to be anticipated, was repre- 
sented at  the Vaudeville in 1870; Contes crnels, his finest volume 
of short stories, in 1883, and a new series in 1889; Le N o z ~ ~ e a u  
Molzde, a drama in five acts, in 1880; L ' h e  future, an amazing 
piece of buffoonery satirizing the pretensions of science, in 1886; 
Tribzllat Bonhomet in 1887; Le Secret de l'kchafeud in 1888; 
Axel in 1890. He died in Paris, under the care of the Fri-res 
Saint-Jedn-de-Dieu, on Aug. 19, 1889. 

Villiers has left behind him a legend probably not more fan- 
tastic than the truth. Sharing many of the opinions of Don 
Quixote, he shared also Don Quixotr's life. He was the descend- 
anr of the Grand Master of the Knights of Malta, famous in hls- 
tory, and his pride as an aristocrat and as an idealist mere equal. 
He hated mediocrity, science, progress, the present age, money 
end "serious" people. He remains a remarkable poet and a re- 
markable satirist, imperfect as both. He improvised out of an 
abundant genius, but the greater part of his work was no more 
than improvisation. He was accustomed to talk his stories before 

he wrote them. Sometimes he talked them instead of writing 
them. But he has left, a t  all events, the Contes  crzcels, in which 
may be found every classic quality of the French conte,  together 
with many of the qualities of Edgar Allan Poe and Ernst Hoff- 
man; and the drama of 4xe1, in  which the stage takes a new 
splendour and a new subtlety of meaning. Villiers's influence on 
the younger French writers was considerable. I t  was always a n  
exaltation. h'o one i n  his time followed a literary ideal more 
romantically. (A. SY.) 

See also R. du Pontavice de Keussey, Villiers de PZsle-Adam (1893), 
a biography, English trans. (1904) by Lady Mary Loyd; S. Mallarmb, 
Les Miens. Vzlliers de l'lsle-Adam (1892) ; R. Martineau, Un vivant 
et deux morts ( ~ g o r ) ,  bibliography. A selection from his stories, 
Histoires souvernines, was made by his friends (Brussels, 1899) ; there 
is a translation of the Contes cruels by Hamish Miles (Sardonic Tales, 
1 9 2 7 ) .  

VILLON, FRANCOIS (1431-c. 14631, French poet, was 
born in 1431, and, as it  seems. certainly a t  Paris. H e  was entered 
on the books of the university of Paris as F r a n ~ o i s  de Montcorbier, 
but was almays known by the name of his patron, Guillaume de  
Villon. I t  appears that he mas born of poor folk, that his father 
died in  his youth, but that his mother, for whom he wrote one 
of his most famous bullades, was alive when her son was 30 
years old. Viilon was received into the house of Guillaume de 
Villon, chaplain in  the collegiate church of Saint-Benoit-le-Bes- 
tourn&, and a professor of canon law, who was probably a rela- 
tive. The poet became a student in arts, no doubt early and took 
the degree of bachelor in  1449 and that of master in 1452. 

On June 5, 145 3, being in the company of a priest named Giles 
and a girl named Isabeau, he met, in  the rue Saint-Jacques, a 
certain Breton, Jean le Hardi, a master of arts, who was n i t h  a 
priest, Philippe Chermoye or Sermoise or Sermaise. A scuffle 
ensued; daggers mere drawn; and Sermaise, who started the broil, 
died of his wounds. Villon fled, and was sentenced to banish- 
ment-a sentence m hich was remitted in January 14 56, the formal 
pardon being extant in two different documents, in one of which 
the culprit is described as "Francois des Loges, autrement dit  
Villon," in the other as "Francois de Montcorbier." By the end 
of 1456 he was again in  trouble. I n  his first broil "la femme 
Isabeau" is only generally named, and it  is impossible t o  say 
whether she had anything to do with the quarrel. I n  the second, 
Catherine de Vaucelles, of whom we hear not a little in the poems, 
is the declared cause of a scuffle in  which Villon was so severely 
beaten that, to escape ridicule, he decided to flee to  Angers, where 
he had an uncle mho was a monk. As he was preparing to leave 
Paris he composed the Petit Testament.  Hitherto Villon had been 
rather injured than guilty. But on the eve of leaving Paris he was 
concerned, just before Christmas 1456, in  robbing the chapel of 
the college of Navarre from which five hundred gold crowns were 
stolen. The robbery was not discovered till March 1457, and in 
May the police came on the track of a gang of student-robbers 
owing to the indiscretion of one of thern, Guy Tabarie. A year 
more passed, when Tabarie, being arrested, turned king's evidence 
and accused Villon, ~ ~ 1 1 0  m . 3 ~  then absent, of being the ringleader, 
and of having gone to Angers, partly a t  least, to  arrange for 
similar burglaries there. Villon, for this or some other crime, 
was sentenced to banishment: and he did not attempt to  return 
to Paris. For four years he was a ~vanderer, apparently a pedlar 
for some part of the time; and he may have been, as each of his 
friends Regnier de Montigny and Colin des Cayeux certainly was, 
a member of a wandering thieves' gang. I t  is certain that a t  one 
time (in the winter of 1457), and probable that a t  more times 
than one, he was in correspondence with Charles dlOrl&ans, and 
visited that prince's court at Blois. He made his way to Bourges 
where he was again in trouble, and had a taste of prison. From 
Bourges he went to the Bourbonnais, where he found shelter for  a 
brief period with Jean I1 de Bourbon. Thence, if his own words 
are to be taken literally, he wandered to Dauphin&. H e  was in 
prison a t  Orleans, put to the question and under sentence of death, 
xhen he was released on the pkssage of the little princess of Or- 
leans through the town on July 17, 1460. H e  had spent the sum- 
mer of 1461 in the bishop's prison of Meung. Villon owed his 
release to  Louis XI, who passed through Meung on a royal 
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progress and freed prisoners on Oct. 2. 

I t  was now that he wrote the Grand Tes tament ,  the work 
which has immortalized him. Although he was only 30 nothing 
appears to be left him but regret; his very spirit has been worn out 
by excesses or sufferings or both. In  the autumn of 1462 we find 
him once more living in the cloisters of Saint-Benoit, and in 
Pu'ovember he was in the Chltelet for theft. I n  default of evidence 
the old charge of the college of Navarre mas revived, and even a 
royal pardon did not bar the demand for restitution. Bail was, 
however, accepted, but Villon was present a t  a street quarrel from 
which he hastily got away. Nevertheless he was arrested, tortured 
and condemned to be hanged, but the sentence was commuted to 
banishment (for ten years) by the parlement on Jan. 5 ,  1463. 
From this time he disappears from history. 

Villon's two Testaments  are made up of eight-line stanzas of 
eight-syllabled verses, varied in  the case of t h e  Grand Testament 
by the insertion of ballades and rondeaux. The sense of the vanity 
of human life pervades the whole of Villon's poetry. I t  is the 
very keynote of his most famous and beautiful piece, the Bnllade 
des dames  dzt t e m p s  jadis, with its refrain, "Mais oh sont les 
neiges d'antan?", of the ballade of La  Grosse Margot,  with its 
burden of hopeless entanglement in shameless vice; and of the 
equally famous Regrets de la Belle Hcaz~lmi&re,  in which a woman, 
once young and beautiful, now old and withered, laments her lost 
charms. So it  is almost throughout his poems, including the grim 
Br~llade des  pe?tdz~s, and hardly excluding the very beautiful 
Ballade que Vi l lon  feist a l a  requestc de sa mkre ,  pozir prier 
Nostre-Dame,  ni th  its sincere and humble piety. I n  Villon's verse 
mediaeval Paris lives. Villon himself was beloved by the Paris 
of his day. His bright keen intellect, the exquisite polish of his 
verses and his realism, make him one of the great forces in  French 
poetry. His influence on the moderns has been very great. 

His certainly genuine poems consist of the two Testanze?tts v,ith 
their codicil (the latter containing the Ballade des pendz~s,  or more 
properly   pi tap he e n  forme de banade, and some other pieces of a 
similarly grim humour), a few miscellaneous poems, chiefly bal- 
lades, and an extraordinary collection (called L e  Jurgon 021 jobelin) 
of poems in argot, the greater part of which is now totally unin- 
telligible, if, which may perhaps be doubted, it  ever was othermise. 
Several poems usually printed with Villon's works are certainly, 
or almost certainly, not his. The chief are Les  Repzles Franclzes, 
a curious series of verse stories of cheating tavern-keepers, etc., 
having some resemblance to those told of George Peele. but of a 
broader and coarser humour. These, though in many cases "com- 
mon form" of the broader tale-kind, are not much. later than his 
time, and evidence to reputation if not to fact. 

The first dated edition of Villon is of 1489. Before 1542 there 
were very numerous editions, the most famous being that (1533) 
of ClCment Marot, one of whose most honourable distinctions is 
the care he took of his poetical predecessors. The I'lCiatle move- 
ment and the classicizing of the grarzd sibcle put Villon rather out 
of favour, and he was not again reprinted till early in the 18th 
century, nhen he attracted the attention of students of old French 
like Le Duchat, Bernard de la Monnoye and Prosper Marchand. 

The first critical edition in the modern sense-that is to say, an 
edition founded on mss. (of which there are in l~~illon's case several, 
chicfly at Paris and Stockholm)-was that of the AbbC J. H. R. 
Prompsault in 1832. The next was that of the "Bibliophile Jacob" 
(P. Lacroix) in the Bibliotlzkque ElzCvirienlze (Paris, 1854). The 
standard editions are Oeuvres co~nplbtes de Fmngois Villon, hy M .  
Auguste Longnon (1892), a revision of this text by Lucien Foulet, 
Frafz~ois Villon: Oez~vres (1923) ; and L. Thuasne, Frangois Villon; 
Oeuvres: kdition critique (1923), based on the Stockholm ms. of 1470, 
the ms. Fr. 20041 of the Bibliothkque Nationale, and Levet's text of 
1489. M. Marcel Schwob discovcred new documents relating to the 
poet, but died before he could complete his work, which was post- 
humously published in 190;. The researches of Schwob wcre com- 
pleted by P. Champion in his Fran~ois Villon., sa vie et son temps 
(1913). See also A. Lonpnon, ~ t w d e  biographiqz~e szir Fran~ois Villon 
(1877) ; Gaston Paris, Fran~ois Villon (1901) ; D. B. Wyndham Lewis, 
Fran~ois  Villon, A Doczilnented Survey (19z8), with preface by H. 
Belloc, which contains renderings of the individual poems by Rossetti, 
Swinburne and Henley, and a full survey of the documents. 

VILNIUS (WILNO, VILNA), former administrative district of 
soviet Lithuania, whose boundaries have shifted considerably with 

changes of political control. (See  VILNIVS city.) AS restored 
to Lithuania in 1939 the district was bounded by Latvia on the 
north, U.S.S.R. on the east, and the Byelorussian S.S.R. on the 
south, being about one-quarter the area and population of the 
former Polish province of Wilno (1920-39) and considerably 
smaller than the tsarist government of Vilna. The area forms an 
extension of the Baltic uplands and is drained in the north by the 
Disna and by the Neris (Vilija) in the south. Sand, numerous 
glacial lakes and marshes, some partially forested, cover large 
areas. The transportation is primitive except for a few railroads. 
The climate, slightly tempered by the Baltic sea, has a mean 
temperature of 43.7' F. and an average precipitation of 23.8 in. 
Agriculture is backnard, with rye, potatoes and flax the main 
crops gromn on the badly eroded land. Timber and timber prod- 
ucts are of considerable importance. The population, actually as 
well as in allegiance, has been unstable. Estimates of composition 
vary from 8.2% Poles (1897 Russian census) to gg.gG& (1931 
Polish census); from joCJ, Lithuanians (Lebedekin's 1861 esti- 
mate) to 10% in various Pol~sh surveys. Statistics on Jewish 
(67; to 13%) and Russian (2072 to 61%) groups are little more 
consistent, but the White Russians are generally considered the 
largest group. After the U.S S R. seized eastern Poland in Sept. 
1939, it  ceded parts of the Vilnius province to Lithuania. Chief 
city in this district is Vilnius (q . v . ) ,  but Trakai (Troki), Tru- 
mont, Dukszty, Nowos~\ieciany, and Podhrodzie are of some im- 
portance. The soviets absorbed the entire country in 1940, lost it 
to the German army in 1941, and regained it during the summer 
of 1944. 

VILNIUS (Russian, VILNA; Polish, \VILNO), capital of Lithu- 
anian Soviet Socialist Republic, U S.S.R.. located 436 mi. S S.\V. 
of Leningrad at the intersection of railvays from Liepaja, Kalinin- 
grad, Warsaw. the Ukraine, Gomel and Leningrad. Pop. (1959) 
236.078. The city and its suburbs, Antokol, Lukiski, Pohulanka 
and Zarzecze, stand on and around an amphitheatre of wooded 
hllls (2,450 ft.)  which faces southeast at the confluence of the 
Neris and Vilejka. The old section of the city, resembling an 
overgromn village ~ i t h  its narrow winding streets, lies at the 
foot of Castle Hill on which the ruins of Ged~minas' (Gedymin's) 
castle are still v ~ s ~ b l e .  

The newer areas, which spread up the hills and along the Neris, 
present a more modern aspect. 

Situated between eastern and western Europe, Vilnius bears 
marks of many cultures. There are 28 Roman Catholic churches, 
7 Orthodox, 2 Protestant, I Moslem mosque, and numerous syna- 
gogues. The public buildings show Byzantine, German, Latin, 
baroque, rococo and gothic influence. Most prominent is the 
Cathedral of St. Stanislas, built originally in 1387 and subse- 
quently destroyed at  least three times. The present neo-classical 
structure, designed by Gucenicz, was completed in 1801. There 
is a second cathedral, that of St. Nicholas, built in 1596-1604. 
Twelve of the city's churches mere built in the 17th century by 
one Pac; one of these, the church of Sts. Peter and Paul, is a fine 
specimen of baroque style. The church of St. Martin was built 
on the site of the ancient pagan temple of Perkunas; while the 
small St. Anne's church, with its intricate gothic facade, so im- 
pressed Sapoleon in 1812 that he wished he could take it with 
him to Paris. The Pointed Gate (Ostra Brama), with its vener- 
ated 16th century Madonna, is all that remains of the Jagellon 
wall of 1522. 

The old university, in its neo-classical buildings, was originally 
founded as a Jesuit academy by Stephen Bathory in I 579. I t  uas  
re-estabhshed as the Superior school of the Lithuan~an grand 
duchy in I 781, and toward the end of the 18th and early 19th cen- 
turies became an agitation centre of Polish culture. Political rea- 
sons caused the school to be closed in 1832 and, except for the 
faculties of astronomy and medicine, it remained inactive until 
1919. In  1940, folloming the reoccupation of Vilnius by Lithu- 
ania, the school Nas reorganized, without most of the Polish staff, 
as the Lithuanian university. During the subsequent German 
occupation the school was closed and much of its equipment and 
archival collection destroyed. 

The city possessed a Superior School of Political Science (est. 
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1930) as well as a college of dramatic art, academy of science, 
academy of art,  academy of music, Roman Catholic and Orthodox 
seminaries, public library and botanical garden. I t  is a centre for 
timber, timber products, and furs, although the relative impor- 
tance of the city declined between 1920 and 1939 becauie the city 
was separated from its natural economic hinterland. The German 
census of 1942 showed that in the city itself j3.2% of the popu- 
lation were Polish, 18.37~ Lithuanian, 6.6% Jews, and 20.3% 
Russian groups. Heavy Polish refugee immigration and the Ger- 
man Jewish policy are reflected in these figures; the 1897 census 
reported 30.976 Poles and 40.3% Jews. The population composi- 
tion of the Vilnius rural district is entirely different with a much 
stronger White Russian and Lithuanian proportion, fewer Jews, 
and prohably not more than I jcJ, Poles. 

History.-Although it was founded in the 10th century, Vilnius 
was unimportant until Grand Duke Gediminas (Gedymin, q.v.) 
made it the capital of Lithuania (9.v.) in 1323. I t  was destroyed 
by Teutonic Knights in 1377 and was not completely restored un- 
til after the Union of Kreva of 1385. Two years later the first 
bishopric in Lithuania was established there. The city suffered 
bitterly in the two centuries following the Lithuanian-Polish 
Union of Lublin of 1569: the plague of I j88, a fire in 1610, Rus- 
sian occupation from 16;j-60, occupation by Charles XI1 during 
the Great Northern IVar in 1702 and again in 1706 when the city 
was burned, and a plague in 1710 which killed 35.000. Stanislas 
Augustus partially restored the city before it fell again to the 
Russians in I 788. Russian rule did not become permanent until 
I 79;. The city and its Roman Catholic population suffered be- 
cause of the abortive revolutions in 1831 and 1863. 

Vilnius fell easily to the Germans on Sept. 19, 1915. At the 
end of the war Polish leaders sought to annex all Lithuania in- 
cluding Vilnius, demanding renewal of the ancient union. While 
the subsequent Polish-soviet frontier war was raging, the supreme 
allied command three times tried to draw a line of demarcation 
between Lithuania and Poland, each of which granted Vilnius to 
Lithuania, but Polish troops violated each one. Vilnius changed 
hands several times during the war, but the soviets turned over 
the city to Lithuanian troops on Aug. 24, 1920, according to the 
conditions of the Litho-soviet Moscow treaty of July 12. 

Finally, on Oct. 7; the Polish and Lithuanian governments 
signed an armistice a t  Suwalki in  the presence of the Allied con- 
trol commission. Two days later, Gen. Lucien Zeligowski \ ~ i t h  a 
freebooting army recruited from the Polish forces and with the 
secret approval of Joseph Pilsudski, Polish chief of state, cap- 
tured the city. Thc Council of the League of Sations immedi- 
ately made plans for  a plebiscite under the supervision of an in- 
ternational police force, but both the Poles and the Lithuanians 
refused. Paul Hl-mans, for the League council, then began, in 
May 1921, to mediate the dispute. His first proposal was to create 
two autonomous cantons in Lithuania, one centred at Vilnius and 
one a t  Kaunas, but with a joint Polish-Lithuanian foreign policy 
and military co-operation. Lithuania demanded reunion of Vilnius 
and a guarantee of her independence preliminary to all agree- 
ments, but Poland would not yield. 

Rleanwhile, on Jan. 8, 1922, Zeligowski held a plebiscite in 
"Central Lithuania." The Lithuanians and Jews boycotted the 
polls and the results called for union with Poland. In  April the 
Polish Sejm voted to accept the offer and Vilnius was incorpor- 
ated. 

On Feb. 3, 1923, a month after the Lithuanian freebooting occu- 
pation of Memel, the League council decided to divide the neutral 
zone established by the military control con~mission, replacing it  
with a demarcation line granting Vilnius to Poland. But Poland 
and Lithuania remained in a state of war. The Litho-soviet treaty 
of 1926, stating that the Vilnius occupation was illegal, encouraged 
Lithuania. On Dec. 10, 1927, the League council forced a 
termination of the state of war, but the frontier remained closed. 
A IVorld Court decision in 1931 sustained Lithuania's policy. 

Polish suppression of Lithuanian-speaking individuals remained 
mild until 1937 when the Lithuanian daily papers mere banned 
and Lithuanian leaders arrested. The Polish pretext was the 
closed frontier. Finally, on March 17, 1938, while the world's 

attention was distracted by the German occupation of Austria, 
the Polish government demanded the opening of the frontiers and 
the renunciation of Vilnius within 24 hours. Lithuania yielded. 

The U.S.S.R. seized Vilnius along with eastern Poland in Sept. 
1939, and shortly afterwards, on Oct. 10, ceded the city and ad- 
joining areas to Lithuania. Soviet military occupation took place 
on June I j, 1940, and continued until the Red army was driven 
out by the German forces on June 22, 1941. The midsummer 
soviet offensive, 1944, shoved the Germans from the city. 

BIBLIOGRAP~IY.-J~~~~ Reiner, Wilno  (n.d.) ; M .  Weber, Wii?to, eine 
verges.rene Klrnststatte ( 1 9 1 7 )  ; Lithuanian Information Bureau, The 
Vilna Probleflt ( 1 9 2 2 )  ; Lithuanian Delegation, LitJzualzian-Polish Dis- 
pute (1923)  ; Lithuanian Government, Conflict Polono-Lithuanien . . . 
( 1 9 2 4 )  ; League of Nations, Oficial Journal, also special Supplenzelzt 4 
(1924) ; Grauzinis Casimir, La Question de Vilna ( 1 9 2 7 )  ; Polish Gov- 
ernment, Conflict Polono-Lithuanien (1928)  ; A. DeLapradelle, T h e  
Vilna Questiolz . . . (1929)  ; Permanent Court of International Justice, 
Reports (1931) ; Robert Machray, Poland, 1914-191j1 (1932). 

(F. D. S.) 
VIMEIRO, BATTLE OF, 1808. Advancing upon Lisbon 

(see PEXINSCLAR WAR), T$Tellesley halted to cover the landing of 
reinforcements at  the mouth of the Alcabrichella. Two miles from 
the sea this river cuts its may through a high ridge, which it 
divides into a western and an eastern section: a t  the southern 
entrance of the gorge thus rormed lies the village of Vimeiro. 
Wellesley's force, 20.000 strong. was encamped upon the t~estern 
ridge, with two brigades upon Vin~eiro hill, a knoll just south of 
the village. On the morning of Aug. 21, 1808. SVcllesley learned 
that Junot, with 13,000 men, was advancing to attack him. Junot, 
ignoring the western ridge, directed the brigades of Thomicres 
and Charlot to attack Vimeiro hill, while Brennier mounted the 
eastern ridge and m e p t  along it from the east. Wellesley at  once 
sent five brigades on to the eastern ridge, two to overlook Vimeiro 
hill and three to stop Brennier's advance along its crest. The 
attack on Vimeiro hill followed a course that was to be the 
pattern for many such engagements throughout the war. The 
French advanced in solid columns on a narrow frontage, having 
thus little fire power; the British receix~ed them in line, wrapping 
themselves round the head and flanks of the columns, withered 
them with volleys of musketry, charged with the hayonet and 
swept them down the hill with heavy loss. h second attack by 
four battalions of grenadiers nlet ~v i th  a similar fate, though two 
battalions did fight their way into Vimeiro village and were only 
dislodged after heavy hand-to-hand fighting. bieanrvhile Brennier 
had lost himself among ravines north of the eastern ridge, but 
Solignac, who had been sent to reinforce him, struck correctly 
westwards along the ridge and blundered into three British 
hrigades in line. TVithin a few minutes Solignac's brigade had 
practically ceased to exist, but as the bulk of the British chased 
joyfully along the ridge in pursuit of the survivors Brennier's 
brigade came up from the valley behind them and roughly 
handled two battalions that had been left to guard Solignac's 
abandoned guns. Fortunately their comrades returned in time 
to scatter Brennier's men. 

The moment was ripe for a general advance and pursuit of 
Junot's beaten army; but Sir Harry Burrard at  this point arrived 
to take over command from \Vellesley and timidly ordered 110s- 
tilities to cease. Junot had lost half his guns and a quarter of 
his men. the British loss being only 750. 

VI%A DEL MAR, luxurious beach resort on the west coast 
of South America. just north of I'alparaiso, Chile. X municipal 
gaming casino. attractive beaches and summer climate dram sub- 
stantial numbers of national and foreign vacationers. Hotels, ex- 
clusive clubs, a race course, public gardens and plazas. handsoine 
residential streets and a scenic coastal highway to Concbn add to 
the city's charm. Situated ~vithin it are army and navy garrisons. 
petroleum depots and industries engaged in food. beverage, textile, 
glass. paint and metals processing or fabricating. Bus and rail 
communications xi th  Yalparaiso and Santiago are good. The 
population of I-iEa del Mar in 1952 was 84.47 1 .  i J. T.) 

VINCENNES, a suburb 44 mi. E. of Kotre Dame de Paris, 
in the d&pnr te l~ tcn t  of Seine, on a wooded plateau. Pop. (19:i4) 
50,316. Its celebrated castle. situated to the south of the town 
and on the northern border of the Bois de Vincennes; \\-as for- 
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merly a royal residence, begun by Louis V I I  in 1164 and more 
than once rebuilt. I t  was frequently visited by Louis IS. The 
chapel, an imitation of the Ste. Chapelle a t  Paris! was begun by 
Charles V in 1379. continued by Charles V I  and Francis I .  con- 
secrated in 13'3'2 and restored in modern times. I n  the sacristy is 
the  monument erected in 1816 to the memory of the duke of 
Enghien. who was shot in the castle moat in 1804. Louis X I  
made the castle a state prison in which Henry of Navarre, the 
great Condi.  hlirabeau and other distinguished persons Jvere 
af ter~vards  confined. Louis X\ ' I I I  added an armoury. and under 
Louis Philippe numerous casemates and a new fort  to  the east of 
the  dungeon were constructed. 

Vincennes has a school of inifitary administration and carries on 
horticulture and the manufacture of ironlvare, rubber goods, chem- 
icals. etc. 

VINCENNES, a city of south~vestern Indiana. U.S.. on the 
east bank of the IV~tbash river, 57 mi. S. of Terre Haute;  the seat 
of Knox county. I t  is the centre of an agricultural region which 
produces apples, peaches. cantaloupes, ~vatermelons. sweet pota- 
toes and wheat. Rlanufactures include batteries, shoes. paper 
products. mirrors and ~vindovc- glass. 

From the time of its first settlement by French traders on the 
site of an Indian village (c. l i02 ) ,  i t  figured prominently in the 
colonial. Revolutionary and early national periods of American 
history. A fort. one of a chain from Quehec to New Orleans built 
by the French. was erected in 1732 and in l i 3 6  the village was 
named for the fort's first commander. The French soldiers and 
/znbitant.c from Canada who settled there \?-ere accompanied by 
Jesuit missionaries who undertook to convert the Indian tribes of 
the area. 

Ceded to the British a t  the end of the French and Indian \Var 
(1  763), the settlement tvas virtually self-governing until the out- 
break of the American Revolution. A British force occupied the 
fort  for a brief period, but in 1779 it was taken by American 
forces under George Rogers Clark. Clark's dramatic victory a t  
Vincennesj followed by the passage of the Korthn-est ordinance 
( l 7 8 7 ) ,  brought an influx of settlers from Kentucky. Virginia and 
Pennsylvania who soon challenged the city's domination by its 
French element. 

Folio\\-ing the organization of the North~vest territory, \;in- 
cennes in 1790 became the seat of Knox county, an area then 
somenhat larger than the present state of Indiana. I n  1800 the 
city was made the capital of the newly-created Indiana territory. 
v-hich included the present states of Indiana. Illinois. Michigan 
and iVisconsin. Until the removal of the capital to Corydon in 
1813.1-incennes. with a population of about 700. n.as the political, 
military and cultural centre of the Sorthwest frontier. At \'in- 
cennes. also; Gov. (later President) \\'illjam Henry Harrison 
negotiated nuinerous land cession treaties with the Indians, bar- 
gained with their leader Tecumseh and launched the campaign 
xvhich culminated in the battle of Tippecanoe (Nov.  1811). The 
city n-as incorporated in 183'6. 

The  George Rogers Clark memorial. Grouseland ( the  Harri- 
son mansion) and Vincennes university. a junior college founded 
in 1806. are reminders of the city's Iong history. For  comparative 
population figures see table in IKDIAXA: Popzllation. j J .  R. C.)  

VINCENT (or \ - INCENTI~S) ,  SAINT, deacon and martyr. 
whose festival is celebrated on Jan. 22. I n  several of his discourses 
St .  Augustine pronounces the eulogy of this martyr ,  and refers 
to A c t s  which were read in the church. I t  is doubtful whether 
the A c t s  that have come down to us ( r lc ta  Sartctoiz~nz, January, 
ii? 394-397) are thuse referred to by St. Augustine, since it is 
not certain that they are a contemporary document. According 
to  this account. Vincent was born of noble parents in Spain, and 
was educated by Valerius, bishop of Saragossa. who ordainpd him 
to  the diaconate. Under the persecution of Diocletian. Vincent 
was arrested and taken to Valencia. H e  was subjected to ex- 
cruciating tortures and thrown into prison, where angels visited 
him. lighting his dungeon with celestial light and relieving his 
sufferings. 

Vincent's XT-arders, having seen these x~onders through the chinks 
of the ~vall ,  forthwith became Christians. H e  died in an  interval 

nhen nen torments were being prepared. His body. exposed to 
the nild hearti in vain, Tvas thrown into the sea. but was recovered 
and buried outside Valencia. 

See T Ruinart. Acta wzartyrzr~9z sincela, pp 164-366 (171.1) ; Le Kain 
de Tillemont. .116?irnirrs poz~v serz'ir a l'histoire eccle'siastique, v, 215- 
2 2 5 ,  673-675 (1701 et seq  ) .  

VINCENT, SAINT, OF L ~ R I X S  (d.  C. 4501, important to 
posterity for his Co.rrz??zo?zitoiitl?lz (i.e., "memoranda'!), was born 
perhaps a t  Toul. France, a t  an unknown date. After a secular 
career. he became, a t  some time before 425, a monk and later an 
ordained priest. His monastic life was spent a t  LCrins (in the 
hlediterranean. a f e v  miles southeast of Cannes'), where St.  
Honoratus had recently founded a community. \'incent wrote 
various works, most of them lost. The Co?~z?rzo~zitovizln~, for which 
he is remembered, attempts to  reply to current heresies; i t  was 
written about 435 under the name of Peregrinus. I t  is not clear 
whether the work once consisted of txvo books, the second of which 
was lost but substituted by a rCsumC (ch. 29-33;) made by \-incent 
himself, or if the ~vork  is complete as it is known today. I t  is gen- 
erally admitted now that the work is an indirect attack on Augus- 
tine. For the Semipelagians of whom \-incent was a spokesman, 
Augustine was a dangerous innovator teaching contrary to tradi- 
tion. I n  the Co?rc?ttonitoi.i~l?rt \-incent gives a theory and a norm 
for valid tradition, and from it is derived the classic formula for 
traditional doctrine: "\Vhat is believed everywhere, a t  all times, 
and by all." \-incent's feast day is Slay 24. 

His surviving works are found in J. P. LIigne. Puti.olo,yia Latiniz, 
vol. 50. Critical editions of the C o ? ~ ~ m o n i t o r i z ~ n z  are those by G. 
Kauschen (1906 ) ,  R .  S. 3loxon (1915) and A. JiiIicher (1923'). 
An English translation. L7iizce?zt of LCiiizs, tile Co~rzi?~o~zitories,  by 
R. Morris is in Thr F ~ t h c i s  of tlze Cizzrrch, vol. vii (1949). 

See Cooper-Marsdin, The History o f  the Islands o f  the Le'rins (1913). 
( G .  WL.) 

VINCENT, SAINT, DE PAKL (1581-16603, founder of the 
Lazarists and of the Confraternities of Charity, was born a t  Pouy 
in the Landes. France. on April 24, 1581. educated by the Francis- 
cans a t  Dax. ordained priest. Sept. 23, 1600. and took his degree 
of B.D. at the University of Toulouse in 1604. Captured by 
Barbary pirates. he spent two years (1605-07) as a slave in Tu-  
nisia, whence he escaped to Aigues-Mortes and. after a year in 
Rome. went to Paris. where he remained for the rest of his life. 
He placed himself under the spiritual guidance of Pierre de Birulle 
( y . ~ . ) ,  who directed him to take charge of the parish of Clichy, 
and, later, to act as tutor to the two sons of Philip Emanuel de 
Gondi, general of the galleys. of which Vincent became chaplain 
general in 1617. H e  subsequently had a hospital built a t  L,Iarseilles 
for those ~vretched cc~nvicts. 

I n  1625 he founded the Congregation of the Mission (Lazarists 
or Vincentians) t o  evangelize neglected poor country folk and 
also to educate and train a pastoral clergy. He  likewise estab- 
lished in I'aris and its environs Confraternities of Charity. associa- 
tions of laywomen who visited, fed and nursed the sick poor in 
their homes. As these women were mostly members of noble and 
\vealthy families, they enabled him to establish the Foundling 
and other hospitals and to relieve the distress occasioned by war 
in Picardy, Champagne and Lorraine. Vincent was the cofounder 
with Louise de l laril lac (9.v.) of the Daughters of Charity. H e  
died on Sept. 27, 1660. and was canonized in 1737. His feast day 
is July 19. 

RIBLIOGR.APHT.-P. Coste (ed.), Saint J-i~fcent de Paul, correspond- 
aizcc, cntretie~fs, dorzl?nents, 14 vol. (1920-25) ; J .  Leonard (trans.), 
Co?~,fc~.rizrrs, 4 vol. (1938--40) and selections from the letters (1937). 
See also lives b y  1'. Coste. Eng. trans. I)? J .  Leonard. 3 vol. (1934-3.5) ; 
J.  Calvet, Eng. trans. by L, Sheppard (1952) and \'. Giraud (195.7). 

( J .  Ln.) 
VINCENT DE BEAUVAIS (VIKCEXTIUS BF.LL~\~ACEXSIS j 

i c .  1190-c. 1263).  the encyclopaedist of the middle ages, was prob- 
ably a native of Beauvais, Sormandy.  The exact dates of his birth 
and death are unkno~vn. .4 tradition preserved by Louis A. Val- 
leoleti (c. 1413),  gives the year of his death as 1264; but Tho- 
lomaeus de Luca. \-incent's younger contemporary id .  1.32 1 ) ,  
seems to reckon him as living during the pontificate of Gregory X 
(1271-76). If vve assume that he died in 1264, the immense vol- 



VINCENT FERRER-VINEGAR 
ume of his ~vorks  forbids us to think he could have been born theologian. but  five years later he resigned in order to  set out on a 
much later than 1190. long missionary enterprise that lasted until his death. Restricting 

1-ery little is known of Vincent's career. He was a Dominican himself to no plan, he w n d e r e d  through Burgundy, southern 
monk and it  is certain that he was a t  one time reader a t  the monas- France. S~vitzerland, northern Italy and Spain, recalling thousantis 
tery of Royaumont (>Ions Regalis), not far from Paris: on the to a better life and converting numberless h e r e t i c  and  Jews. 
Oise. Everyn-here large crowds gathered to hear him. so that  nearly al- 

The  S p e c ~ i l ~ l ? n  J l a j ~ i s ,  the great con~pendium of ail the knowl- ways he was forced to preach in the open air. I n  1412 h e  m s  one 
edge of the middle ages. as it left the pen of I-incent. seems to have of the nine judges who elected Ferdinand I to the disputed throne 
consisted of three parts only, viz.. the Speczl l l ln~ A%7atzlrale, D o c -  of Aragon, and he prevailed on that prince to abandon the  cause of 
trinale and Historiale. Such, a t  least, is J.  chard's conclusion! Benedict XI11 in order to  assist in  putting a n  end to  t h e  ivestern 
derived from an examination of the earliest extant. manuscripts. schism. The last two years of his life he devoted to preaching in 
All the printed editions. however. consist of four parts, the addi- northern France, chiefly Britanny and Sormandy.  I n  Llay 1415 
tional one being entitled S ~ C C I L ~ I ~ P I Z  ATloiale. This has been clearly he acceded to the request of Henry 1; of England to preach before 
shown to be the production of a later hand, and is ascribed by him and his court a t  Caen in Sormandy.  Vincent died a t  17annes, 
&hard to the period between 1310 and 1325. April 5. 1419, and was canonized in 1455. His feast day is April 5. 

The Speczillrnt Sa t t l ra le  is divided into 32 books and 3.718 chap- Some of his philosophical nritings and several volumes of his ser- 
ters. I t  is a vast summary of a11 the natural history knorrn to mons have been printed. Of his ~ ~ o r k s ,  the  Tractntz ls  d e  v i t a  
western Europe tolr-ard the middle of the 13th century, copiously spiritzl(i1i siiile d e  interiori  I~ovz ine  is the best known. 
illustrated by passages from Latin, Greek, Arabic and Hebrew See S. ?&I. Hogan, Saint I;ince,zt Fewer ( 1 9 1 1 )  ; H. GllCon, s t .  Vivceltt 
authors. Ferrer, Eric. trans. 119.19) .  (I&'. Gc. )  

The Speczilzlat Doctrinale ,  in 17 books and 2.3i4 chapters, is a VINCI, LEONARD0 DA: see LEONARDO D.4 ~ ' I S C I .  

suml-nary of all the scholastic knowledge of the age. I t  is intended VINDELICIA, in ancient geography. a country bounded on 
to be a practical manual for the student and the official alike. and the south by Rhaetia. on the north by the Danube and the  \-allunl 
treats of the mechanic arts of life as well as the subtleties of the Hadriani, on the east by the  Oenus ( Inn) ,  on the west b y  the  
scholar. the duties of the prince and the tactics of the general. I t  territory of the Helvetii. I t  thus corresponded to the northeastern 
also treats of mathematics. under ~vhich head are included music, portion of Switzerland. the southeast of Raden, and the  south of  
geometry. astronomy, astrology, weights and measures and meta- Wurttemberg and Bavaria. Together with the neighbouring tribes 
physics. I t  is noteworthy that in this book Vincent sho~vs a it was subjugated by Tiberius in 15 B.c.. and to~vard the end of the 
knoxledge of the Arabic numerals, though he does not call them by 1st century A.D. was made part  of Rhaetia. 
this name. The last book (xviij treats of theology or mythology, VINDHYA, a range of mountains in central India.  They 
and winds up with an account of the Holy Scriptures and of the form a well-marked, though not continuous. chain with the  river 
church fathers, down to Bernard of Clairvaux and the brethren of Karbada on the south. and separate the Ganges basin from the 
St. Victor. Deccan. Starting on the west in Gujarat,  they cross the  southerr1 

The Specz i l z~m Historiale ,  n-hich is 31 books divided into 3,793 edge of the I1Ialwa plateau and, continued by the Bhanrer and 
chapters, brings history down from the creation to the crusade of Kaimur ranges. abut on the Ganges valley near Varanasi. The). 
St. Louis. have an elevation of 1.500 to 2.500 i t .  and nowhere exceed 3 . i00 i t .  

Vincent has hardly any claim to be reckoned as an original They are built of the "I'indhyan formation" (part  of the  Pre- 
xr i ter .  But i t  is difficult t o  speak too highly of his immense indus- Cambrian rocks of India).  Traditionally they formed the  bound- 
t ry  in collecting, classifying and arranging these three huge vol- ary  between the llladyadesha of the Sanskrit invaders and  the  
umes of 80 books and 9,885 chapters. The undertaking to combine non-Aryan Deccan. 
all human knowledge into a single whole was in itself a colossal VINE: see GRAPE. 
one and could only have been born in a mind of no mean order. VINEGAR. The term vinegar is applied to one of the  most 
Indeed more than six centuries passed before the idea was again ancient of natural fermentations known to man,  and has been 
resuscitated by the encyclopaedists. and then it required a group closely associated with the human race throughout the ages. Bib- 
of brilliant Frenchmen to do what the old Dominican did unaided. lical references to its uses can be found in the Book of R u t h  and 

Vincent's 1%-orks! both manuscript and printed, are listed by Proverbs; Caesar's armies drank diluted xrineqar: and residues in 
P. C. F. Daunou in the Histoire litte'rnire de la France, vol. xviii an Egyptian \ m e  dating to 3000 B.C. indicate that i t  had held 
(1733 e t  s e q . ) ,  and by J .   chard in Scriptores ordinis praedica- vinegar. 
t o r z f ~ ~ t  (1719-21 j. The Specz11zi11~ I l a j u s  xvith the Speczllzirn I t s  principal use has been in foods as a flavouring and preserl-a- 
Alforiile n-as printed by the Benedictines under the title. Yi~zccn t i i  ti:.e agent. but throughout history it was believed to have con- 
Bzlrgzrndi e x  ordine praedicatorzim, ~"enerabil is  episcopi hello- siderable medicinal value as well. Hippocrates prescribed it for 
li'ac~?zsis, S ~ C C Z ~ ~ Z ~ ~ I Z  qziadrziplex, Xat l irale ,  Doctrinole ,  dlorale ,  His -  his patients and \Y. R. Fetzer reported that i t  TTas used x i t b  con- 
toriale (Douai: 1624). The Tractatzis consolatori~ls  pro ntorte siderable success in the treatment of scurvy among soldiers during 
antici and the Liber  d e  erzlditio~ze filiorzli?~ regali~lwz (dedicated to the .American Civil ITar. 
Queen Margaret) were printed a t  Base1 in Dec. 1430. See also T h e  intimate association of vinegar with man's daily life can 
A. Steiner (ed.), I'incent d e  Beazleais, D e  ertlditio~ze filiorzrrn be seen in a simple s u r ~ ~ e > -  of newpaper  columns del-oted to  cook- 
nobi1ill~)t (1938). (T. A. A , ;  F. J. F-E.) ery and home management in which such suggestions for its use as 

BIBLIOGR.APHT.-J. B. Bourgeat, Etudrs szlr Vincent de Beaztvais a substitute for  egg; in baking, a gargle mixed with sugar o r  honey 
( 1 8 5 6 )  ; E .  Boutaric, Exa?~ten des sources du Spectlluvz Histuriale de in relieving sore throat and a cleanillg agent in furniture 
Vincent de Beaurais (Jfevzoire de l'Acade'~nie des Inscriptions et Belles 
, T ~ ~ ~ ~ ~ ~ ,  1 8 6 3 )  and ITilzcent de Beallvais et la conlzaissa,zce d e  ~ ~ a l z t i q u i t ~  have been made. Thus. man has found mechanical. chemical and 
classiqZle (Re'~'?de dej questio,zs histoliqlies, 1 8 7 5 )  ; iy.  iirattenbach, culinary virtues in vinegar, found in f e s  other productk. 
Deutscblands Gescitichtsqiiellen, vol. ii, b t h  ed. 1189.1) ; B. Haureau, C h e m i s t r y  and Bacteriology.- Vinegar was undoubtedly 
Kotices . . . de qz~elques J f S S  latins de la Bibliothdque -Yatiol~ale, vol. first by alloTv\-ing fermented liquids to acetify naturally bu t  
v ( 1 8 9 2 )  ; P. S .  BoskoE "Quintilian in the Late Xliddle .Ages" in Studies 
in Philology, vol, sx\-ii ( 1 9 2 7 j  : Pauline Xiken, "\-incent de Beauvais wipe was probably the first r im material used in its connnercia! 
and Chaucer'j Knolvledge of Alchemyn in Studies itz f'/zilology, yol. xli manufacture. The word vinegar comes from t x ~ o  French words 
( 1 9 3 3 ) .  ( F  J .  Y E  ' i ' i l~  and aigre ("sour ?vine"), bur the term vinegar applies to  any 

VINCENT (1-ICENTE) FERRER. SAINT ( c .  1350-1419). product made by the acetous fermentation of a wide variety of 
Spanlah Dom~nican frlar, reputed the Geatest preacher of his age, materials. Actually, the manutacture of vinegar is a tno-s tage 
mas born c 1350, in Valencia, nhere  in 1367 he entered the proces; 1 )  the conversion of sugars to alcohol by yeasts;  and 2 
Dominican order. I n  1394. when he n a s  professor of theology the cont ersion of alcohol to acetic acid by bacteria Thus. vinegar 
in his native city and already a noted preacher. the Avignon pope can be produced from any liquid capable of first b e ~ n g  converted 
Benedict XI11  summoned him to  his court as his confessor and to  alcohol. 



VINEGAR 
There are many types of raw materials suitable for use in manu- 

facturing viilegar, but those most XI-idely used are apples and 
grapes in making cider and wine 'inegars. malted barley and oats 
in making malt  vinegar and industrial alcohol in making xhite 
distilled vinegar. T7inegars serve as seasoners for salads. sauces, 
ste\vs, fish and meat dishes, and as preservatives of meat products, 
fish. fruit and vegetables, a process commonly termed pickling. 

Chemically; vinegar is simply a dilute solution of acetic acid 
containing soluble substances of the source material. The  chemi- 
cal changes involved in converting sugar to vinegar can be shown 
by the folloxving simplified formulas : 

(1) CsH120s + Yeast 2CzHjOH + COz 
Sugar ---+ Alcohol Carbon Dioxide 

( 2 )  CHsCH?OH 4- 0 2  +Bacteria CH3CO OH+ H20 
Alcohol 0x1 gen --+ Acetic Acid Water 

Theoretically 1.0 part  of sugar will produce 0.5 part  of alcohol, 
while 1.0 part of alcohol will theoretically produce 1.3 parts of 
acetic acid. Under actual conditions yields are somemhat lower 
because the microorganisms use some of the materials to support 
life processes and because of losses due to evaporation and to the 
bacterial conversion of some acetic acid to carbon dioxide and 
water jover-oxidation). 

I t  n.as not until 1864 that Louis Pasteur, the French micro- 
biologist, showed that the bacteria present in vinegar \yere directly 
responsible for converting alcohol to acetic acid. Since Pasteur's 
time a number of acid-producing organisms have been isolated 
f rom vinegar generators. and these have been given the genus 
name Acctobactei.. The  usual types of vinegar generators contain 
a number of strains of acid-producing bacteria and, in addition, 
the vinegar eel. Aitgzlilllla ace t i ,  a nematode Iyorm that apparently 
contributes to the normal bacterial processes within the generator. 
Yinegar generators, therefore, operate with a group of organisms 
working together symbiotically and producing suficient acid to 
prevent invasion by other organisnls. 

Analysis.-1-inegars may contain several organic acids and 
esters derived from the source material and resulting from fer- 
n!entrrtioii and acetification. These substances are responsible for 
flavour and aroma variations of different vinegars. T h e  OrlCans 
and Boel-haave slow processes of manufacturing are capable of 
producing vinegar of superior flavour and oclo~.ir characteristics 
simply because the limited amounts of air used carry off little of 
the volatile esters of the mash. 

Cider, nine and malt vinegar usually contain 5 C ;  to 6': total 
acid as acetic. Distilled vinegar may range in acid content from 
jC; to 125;. the snore concentrated types being preferred for com- 
mercial operations. The folio\\-ing tablc. compiled from various 
sources, shows typical analyses of the several x~inegars. 

I Cider TT'i~ze 

process in vhich vinegar n a s  made in barrels of about 50 gal. 
capacity. I n  each barrel head one or  t ~ v o  small air holes were 
drilled in such a position that when the barrel Tvas laid on the 
side bung up and filled to + in. below the air holes it would be 
about three-quarters full, thus allowing exposure of the mash sur- 
face to aeration. X xvooden spigot was installed close to the bot- 
tom in one of the heads to permit drawing off the finished vinegar. 
In  general. the mash xvas prepared by mixing about 5 gal. of 5% 
vinegar \\-it11 30 gal, of wine or other alcoholic liquid containing 
57, to 6 5  alcohol. the mixture then being poured into the barrel 
through the bung hole. A small volume of vinegar containing 
"mother of vinegar." a mass of vinegar bacteria, was then added to 
the mash in the barrel as a starter. The air holes were covered 
~vi th  screening to keep out insects and the barrel xvas stored at a 
temperature of 85" F. to permit acetification to proceed normally. 
During this period of the process a film, or mat,  developed on the 
surface of the liquid, the film consisting of a mass of bacteria 
groviing a t  the point of greatest air supply. IVhen the acidity of 
the vinegar reached about 5% and the alcohol 0.255, 30 gal. of 
vinegar w r e  drawn off through the spigot leaving 5 gal. of vinegar 
in the barrel as an inoculant for the next batch, or charge, of mash. 
In  refilling the barrel 11-ith the new charge, extreme care was neces- 
sary in order to avoid breaking up the surface film which xvould 
cause a setback in operations. Three or four months time x i s  
required to complete the acetification process which meant that 
each barrel acetifier was capable of producing but $ gal. of vinegar 
daily. 

In  the early part of the 16th century H. Boerhaave, a Dutch 
technologist. found that the rate of acid production in the vinegar 
process was directly proportional to the amount of surface ex- 
posed to air. He  modified the Orlkans process by using large casks 
and loosely packing the casks with pomace. the residue from grape 
presses. \Vine mash was alloxved to trickle down and spread over 
the considerable area of the pomace thereby increasing the volume 
of mash exposed to aeration. While the Boerhaave inethod repre- 
sented an improvement over the Orlkans method in convenience 
and in the amount of vinegar produced, it \\-as still a slow method. 
In  1823. J .  S. Schiitzenbach, a German chemist. drilled holes in 
the Boerhaave generator to permit entrance of abundant asnounts 
of air, and introduced more satisfactory types of porous materials. 
This method became known as the Gcrman process or quick vine- 
gar process. and modern vinegar generators and methods are based 
on the principles developed by Schiitzenbach. The quick vinegar 
process reduced the time of acetification from months to days and 
brought the control of the acetification process to a great degree 
xithin the skill of the operator. 

In  the quick 3:inegar process wooden tanks, or generators. any- 
where from 3 to 14 it .  in diameter and 6 to 16 i t .  in height are 

1 Specific gravity . . 1 1.013- 
' 1.011 

;Icetic acid (in %) . . 4.84 
Total solids (yo) . . 2.49 

used .I perforated false bottom or grid is placed in the genera- 
tor about two feet from the bottom The  generator is then filled 
to about t n o  feet from the top n i th  loosely packed beechnood 
shavings or other suitable porous material. Holes are drilled 
around the generator to permit entrance of air and some means of 
mechanically d~strlbutlng mash over the top of the shavings is 
installed 

1.013- 
1.021 
6.55 
1.93 

u r  . , . 1 0.25 ! 0.46 1 - 1 - ) 
.- 

Processes.-1-inegar bacteria are aerobic types and require an 
abundant supply of air (oxygen) for proper groivth and develop- 
ment. Vinegar can be produced in a sinall container but the bac- 
teria are active only a t  the surface of the liquid where air is 
available. Under these conditions surface area in relation to 
tot:il liquid volume is Ion. and consequently aeration and the rate 
o f  acetification are also low. In  spite of its ancient origin tech- 
nological advances in the production of vinegar came slo~vly and 
consisted basically of improved methods of aeration. Starting 
n-ith the primitive method of placing fruit or other juices in a 
container and allon-ing fermentation and acetification to proceed 
haphazardly the technology advanced through the old Orleans and 
Hoerhaal-e slox processes to the modern quick vinegar methods 
of tremendous production capabilities. 

The best kno\\-n of the old acetification methods was the Orikans 

I rlsh 1%)  . . . . i 0.34 1 0.32 
The generator is inoculated x i th  fresh unfiltered. unpasteurized 

vinegar containing active vinegar bacteria, and the mash is then 
distributed evenly over the top of the shavings and allowed to 
dribble donn through the shaving area. or the oxygen chamber 
where it comes in contact with the air. The mash is passed 
through the generator a number of times to complete the acetihca- 
tion and is then dra~vn off and a new charge added. Once the 
operation is started the process is continuous. 

About 1952 a method of acetification called submerged fermen- 
tation was developed that proved capable of far higher production 
rates and efficiencies than any of the other systems described. 
Submerged fermentation differs from the usual quick vinegar proc- 
ess in that no wood shavings or  other packing material is required. 
In  this process air is supplied to the bacteria by continuously dis- 
persing finely divided air bubbles throughout the mash: this action 
provides each bacterium rvith sufficient oxygen for maximum 
development. thereby increasing the efficiency and speed of aceti- 



VIhTEGAR EEL-VINSON I 7 I  
fication. have practically reverted to Rain's view. while G. M. Gathorne- 

Co~isiderable heat is produced in all quick vinegar processes Hardy looks for it a t  the mouth of the Hudson river. 
and niodern generators are equipped x i th  cooling systems for For bibliography of the subject see LEIF EIUCSSON. 
maintaining generator temperatures a t  about 30" C.. the optimum (H. HE.) 
growth point for \*inegar bacteria. VINOGRADOFF, SIR PAUL GAVRILOVICH (1854- 

See J .  Schierbeck. T h e  LIIanzlfactt~ve of  T-i?zegar, Technical Informa- 1925 1 .  ;\nglo-Russian legal scholar and medievalist noted for his 
tion Service report no. 117 (1951). (G .  C. study of the English medieval manor and village community, \\-as 

VINEGAR EEL: see S E L I A T ~ D A .  born in Kostroma. near SIoscox~. Kov. 30. 1854. and educated a t  
VINET, ALEXANDRE RODOLPHE (1797-1517), the Vniversity of Moscow. .is a young man he traveled widely, 

French critic and theologian, of Swiss birth. was born near Lau- and obtained a working knowledge of a t  least seven modern lan- 
sanne on June 17, 1797. He  \\-as educated for the Protestant min- guages. before being appointed a professor in his own university. 
istry. being ordained in 1819. when already teacher of French He  then interested himself in the zemstvo (local self-government) 
language and literature in the gymnasium at  Basel; and during movement and sought to improve the provision for the education 
the  hole of his life he n.as littdrcitczrr as x~ell as theologian. His of the Russian people. His activities, h o ~ ~ e v e r .  were displeasing 
literary criticism brought him into contact with Sainte Beuve. TT-ho to the authorities: consequently he resigned his professorship and 
recognized his quality. I'inet's Clii.estoiizutiiie jrclncaisr (1829), in 1902 se t~ led  in England. where he had already made friends wi th  
~ t u d e s  S Z L T  la litte'vuture francaise a z ~  X IX"Le  siicle (1849-51) many English scholars. In  1903 he was appointed Corpus profes- 
and Histoire de la 1itte'ratzli.e Ji,an~aise azl XT'IIIme sihcle, to- sor of jurisprudence a t  Oxford and held this post until his death  
gether ~v i th  his Etlides szrv Pascal, ~ t u d e s ,  slir les ?rzoralistes czux in Paris on Dec. 19. 1925. 
XT-I'ilc c t  XT~I I ' i l c  siicles, Histoii*e de la prRdication pnrtnis les Xn account of his life by H. A%. L.  Fisher is contained in his 
KCior1nPs de Frn?zce and other ~vorks.  s h o ~  wide knowledge, Collected Pupevs (1928). to which a complete bibliography is 
inornl seriousness and a fine faculty of appreciation. appended. 

As theologian he gave a fresh impulse to Protestantism espe- Vi~iogradoff's first book. Tile Origin of Feztdalism i n  I t a l y  
cially in French-speaking lands. but also in England and else- (1887'). 17-as ~ ~ r i t t e n  in Russian, but his later works were appro- 
~vhere.  Lord Acton classed him n-ith Rothe. He  built all on priately nrit ten in English. and he became recognized as probably 
conscience, as that wherein man stands in direct personal relation the first authority on the early laws and customs of  England. His  
with God. and as the seat of a moral individuality ~vhich nothing standard work is T;illeiniige i n  E?zgla?td (18921, in n-hich he  put 
can rightly infringe. Hence he advocated complete freedom of f o r ~ ~ a r d  the theory that the .inglo-Sorman manor descended not 
religious belief. and to this end the formal separation of church from a condition of serfdom. but from a free village community. 
and stale, in his .lIt:?rzoire en  fnvczlr dc la libei-ti des c~il tes (1826 i .  His article "Folkland." published in T h e  English Historical R e v i e w  
Ezscii sllr 111 conscience (1829).  Essai s ~ l r  la ~izu?zijestatio?z des con- in 1893, enunciated an entirely new theory on this subject. His  
cictio~zs ri.ligit.r~scs (1812).  ;\ccordingly. \I-hen in 1845 the civil other works include: Tize Grox ' th  of the .lIa?zor (1905 i ; English 
pon-er in the canton of 1-aud interfered x~ i th  the church's auton- Soc i e f y  i n  the Eleve?zt/z Ce?zt?lry (1908) : Konzarz Laa.  i?z J fedineval  
only. he led n secession which took the name of L'Bglise lihre. X Ezlvdpe (1909 ) ; Self-Go~'ernazcll t  i n  Rz/ssin (1915 ) ; and O~i t l i ne s  
considerable part of his T\-orks n.as not printed till after his death o j  Histovical Jurisprlrdence (1920-22). He  also contributed to  
at Clarens. May 1, 184i.  They were re-edited with notes by P .  the E?zcyclopedia Brita?~nica and the Canzbridge I l ed i e~ ta l  His-  
Bride1 in 1912. tory .  (s. E. T . j  

BIBLIOGRAPEI-.-\-~~~~'s life Yas written in 187.5 by EupPne Ramhert, VINOGRADSKY ( W I X ~ G R A D ~ K T ) ,  SERGE1 NIKOLAE- 
n-ho rc-edited the Chrcstolizathie in 18i6. See a!:o L. hf. Lane. Life VICH (1856-1946'1, Russian biochemist. conducted epoch- 
ailti I f ' i i t i ~ z~s  o j  A .  17inet  (1690) : L.  3lolines. Etzides slir ri1eza1zdi.e making research in the fields of  bacteriology (especially the  
T.irzct (1390) ; Y. Rivet, Etzlties s u r  les vrigiiirs d e  In pensir reliqicuse 
de  1-inet ( 1 8 9 6 )  ; A.  Schumann, ,l[rr. ~ ~ i ~ ~ ~ i  (1907) ; E,  -1, L. seilligre, bacteriology of soil) and the physiology of microorganisms. ~ o r n  

.?. T-iizct, i~istoricn d c  la pensie jra~z~aise (192j). -1 uniform edition of a t  Kiev on Sept. 1,  1856, he entered the University of Kiev in 
his works dates from 1903. J 1 .  . 1873 and later ~ t u d i e d  natural science a t  the University of St .  

VINLAND or WINELAND. This was the southernmost Petersburg. n-here he continued his graduate studies until 1881, 
of the countries discovered by Leif Ericsson ( q . o . ) .  the Scandi- when he obtained the degree of M S .  H e  went to Strasbourg to  
navian discoverer. on his voyage from S o r ~ ~ a y  to Greenland in xork  under A. de Bary and studied analytical chemistry. I n  1888 
the year 1000. and it was later visited also by Thorfinn Karliefni he moved to Ziirich. n-here he pursued his study of nitrification. 
( ~ I . T . ) ,  probably in the year 1001. I t  derived its name from H e  later returned to Russia to become head of the section of gen- 
the ~ i l d  grapes 17-hich the discoverer found there. I t  is first eral microbiology of the Institute of Experimental Lledicine. H e  
mentioned in writing by Adam of Bremen (q.v.) in his deicrip- Tvas appointed director of the same institute in 1902 and held tha t  
tion of the northern countries. about 1075, his informant being position until 1905 \?hen he resigned; although he was on the  
King Svein Estridsson of Denmark. The fullest information staff until 1912, he was practically inactive. H e  resumed his scien- 
about this country, as well as about these voyages in general is tific activity only in 1922 when he accepted the position of head 
to be found in the Sage o,f Eric tile Red and the Tule o j  the of the division of agricultural n~icrobiology. Pasteur institute. Brie- 
Grt~cnliznders. A11 these sources agree as to the general char- Comte-Robert, near Paris. After the invasion of France in 1910 
acteristics of the country: \Tiid grapes, self-so\~n wheat and very he again retired. H e  died .%ug. 31, 1946. 
mild \\-inter. I n  some Icelandic writings the name Yinland the Vinogradsky studied sulfur and iron bacteria and discovered 
Good occurs, and this led Dr .  Fridtjof Nansen to assume that that colourless sulfur bacteria in the absence of light can oxidize 
the story about Yinland was merely a transformation of the old hydrogen sulfide and sulfur to sulfuric acid. Even more important 
legends about the Isles of the Blest ( q . ~ ' . ) .  His arguments have \yere his investigations of nitrification (1588-90) and the role of 
not been generally accepted, although it is possible that the epithet bacteria in that process. I n  1893 he discovered an  anaerobic or- 
"the good" may have later been added under the inlluence of ganism (Closti.idizivj pas tez t~ ia l~z~nz)  and showed its ability to  fix 
these legends. The historicity of the discovery can hardly be nitrogen from the atmosphere. 
disputed. nor that \-inland ]\-as a part of the American continent, \-inogradsky later studied methods in soil microbiology and  in- 
but more definite location is difficult. If we are to accept the vestigated the role of bacteria in the decomposition of cellulose 
account of the wild grapes as authentic. the location of \'inland and nitrogen fixation. 
must fall n-ithin the northern limits for this plant 11-hich, on the see Selman A.  ivaksman, "Sergei xikolaevitch Winogradsky," Soil 
Atlantic coast, are generally put a t  Passamaquoddy bay. Of the Sci., vol. xlii (1946). 
principal viriters who have dealt \ ~ i t h  the problem. C. C. Rafn VINSON, FREDERICK MOORE (1890-19j3). U.S. law- 
plticed Yinla~lcl round hlount Hope bay. in the state of Rhode yer ~ v h o ,  as 13th chief justice of the Vnited States. was a vigorous 
1~1and. Gustal- Storni in Yova Scotia.  here the existence of wild supporter of a broad interpretation of federal goverllmelltal 
grapes is. hovever. doubtful. IT. H. Babcock and U'. Hovgaard poxvers. was born in Louisa. Ky..  on Jan. 22. 1890. Follox-iing com- 



VIOL-VIOLIN FAMILY 
pletion of his legal studies a t  Centre college in 1911. he entered cillcaitrta, flowers light blue or ~vhite.  or yellolv in the variety flava; 
private practice of the law in Louisa and quickly assumed an ac- and 1'. cor?z?lta, the tufted violet or bedding pansy, flolvers blue, 
tive role in local political affairs. I n  1923 he was appointed to fill or ~vhite in one variety. 
a vacancy in the Y.S. house of representatives. The fol lo~~ing North temperate violets are all small, herbaceous plants \yith 
year he was elected to the seat as a Democrat and. except for one variously coloured, but characteristically shaped flo~vers. The 
two-year period. served as a member of congress until 1938. species may be divided into those with leafy stems and those with 

As congressman Vinson was recognized as an outstanding expert underground rhizomes and no aerial stems. Though the most 
in tax and fiscal policy. From 1935 to 1943 he served as associate familiar forms have heart-shaped leaves, other species have leaves 
justice of the L.S. court of appeals for the District of Columbia. with different shapes. In  some of them the leaves are cut into 
Between 1943 and 1945 he held a succession of high executive many linear segments. Large, leafy stipules subtend the leaves. 
posts in emergency agencies of World iVar I1 and in 1945 he be- Some species have stolons that root a t  the nodes and may form 
came secretary of the treasury in the cabinet of Pres. Harry S. large clones. 
Truman. In  this office he helped inaugurate the International TWO kinds of flowers are produced by nearly all violets: the 
Bank for Reconstruction and Development and the International familiar open flowers in the spring (and sometimes in the fall), 
Monetary fund. and the less familiar! but more abundant, closed flowers (cleisto- 

Upon appointment by President Truman he became chief justice genes), produced throughout the summer. The open flowers have 
on June 24, 1946. As a judge his interpretation of the powers of five green sepals and five conspicuous petals. There are two upper 
the federal government often led him to reject claims of individual petals, a pair of s ~ ~ ~ e w h a t  larger lateral petals, and a large, basal, 
right asserted in opposition to the exercise of governmental au- spurred petal; nectiferous glands secrete nectar into this spur. 
thority. Perhaps his best-known opinions, however, are those 
upholding the rights of members of racial minorities under the 
equal protection clause of the fourteenth amendment, such as that 
in Shelley v. Kvaemer,  334 U.S. 1 (1948). His opinion for the 
court in 1947 upheld the power of the federal courts to enjoin a 
strike in coal mines then under control of the federal government. 
He  strongly dissented from the judgment of the court rendered in 
1952 which held invalid Pres. Truman's "seizure" of the steel com- 
panies. 

H e  died in Washington on Sept. 8: 1953. (I?. '1. A , )  '" 

VIOL, a generic term for the .bowed precursors of the violin 
(9 . v . ) .  but in England more specially applied to those immediate 
predecessors of the violin \\-hich are distinguished in Italy and 
Germany as the Gamba family. The chief characteristics of the 
viols were a flat back, sloping shoulders, C-shaped sound holes 
and a short finger board x i th  frets. All these features assumed 
different forms in the violin. which was derived rather from the :;:yT)E,:"", " , ~ R F R Z ; s ; ~ ~ ~ E ~ F 0 ~ ~ L S o ~ ~ ~ ~ S H M E ~ ~ " , ~ ~ , " ' ~ N ( ~ ~ , * ~ A E ~ D ~ ~ T ~ , " ~ ; s ~ :  a C, 

guitar fiddle than from the viol, the back becoming delicately 
SWEET VIOLET ( V I O L A  O D O R A T A )  

arched. the shoulders reverting to the rounded outline of the (Lef t )  Whole p lant  and ( A )  f r u i t ;  ( B )  floral diagram; (C)  longitudinal section 
guitar, the shape of the sound holes changing from C to F and throuoh flower 

the finger board being carried considerably nearer the bridge. The 
viol fanlily consisted of treble. alto, tenor and bass instruments, TWO of the five stamens are also spurred. The pistil has a very 
being further differentiated as du bvaccio or da gamba according short style and a peculiar stigma, the form of which is used in 
to the positions in which they were held, against the arm or be- classification. The closed flowers, produced at the base of the 
tween the knees. plant, occur in abundance during the summer. They are com- 

VIOLA: see VIOLIN FAMILY. pletely enclosed by the sepals, the petals being aborted. Only 
VIOLET (T-iola) represents one of the larger genera of flower- two stamens are in each flo\ver; from these the pollen tubes grow 

ing plants. \~-ith approxinlately 400 species, They are found in directly through the ovary wall, thus self-fertilizing the eggs. The 
both northern and southern hemispheres, most abundantly in tern- seeds of violets are small, oval in shape, and often with a con- 
perate climates. The greatest variety is kno~vn from the Andes spicuous caruncle. They are forcibly expelled from the drying 
mountains of South America. the ancestral home of the genus. cc~~sules. (N. H .  R.) 
In  the northern hemisphere the greatest number of species ( 6 0 )  VIOLIN FAMILY, the group of bowed stringed musical 
is found in North America. where common species are the bird's instruments that includes the violin, viola, violoncello and double 
foot violet (V.  pedata),  the bog blue violet (V. cuczillataj, the bass and forms the basis of the modern orchestra. The family 
common blue violet ( V .  afiiilzis), the ~voolly blue violet (17. so- takes its name from its smallest member, which is perhaps the 
yor ia) ,  the canada violet ( V .  caiilzadensis), the mountain yellow best-known and most widely distributed musical instrument in the 
violet (T'. rot2r?zdifolia), the smooth yellow violet ( V .  pensyl- world. 
vanica) ,  the dog violet ( V .  co~zspersa),  the striped violet (V. The violin springs from different stock from the viol ( q . ~ . ) .  I t  
striata) and the long-spurred violet (Ir .  rostvata).  In  southeast- is a descendant of the horizontally held arm viols of the middle 
ern United States are also found I'. floridana, V. septenzloba, TI. ages by a process of evolution and metamorphosis. I t s  imme- 
esc?~ len fa  and the beautiful I;. waltevi. diate precursor is the lyra da braccio, an elaborate instrument of 

I n  the great plains and the western mountains are found the the Renaissance, whose form foreshadows the physical essentials 
prairie yellow violet (I'. nzlttallii), the pine violet ( I r .  lobatn),  the of the violin body: the arched modeling of the belly and back, 
yello~v ppasy violet ( V .  pedtl?zczilataj. the western heartsease (T7. and the shallow ribs. This shallow arched form probably encour- 
ocellnta) and the wood violet ( V .  sentpervire?zs). Several species aged or suggested another important detail: the use of a short ver- 
occur in Alaska and in Mexico. as well as in Australasia. In South tical stick to prop the front and back apart and prevent the col- 
America, some of the species attain the size of lorn shrubs and lapse of the belly arch under pressure of the strings. This device. 
trees. the sound post, is peculiar to the violin; although it was later 

Several species of I'iola grow in Great Britain. Viola cnlzina is used on the viols, it is the acoustic effect of the sound post that 
the European dog violet and is quite variable in appearance. T'iola imparts to the violin its lively response and generous singing tone, 
odorata, the s~veet or fragrant violet, is known both in nature and for it couples and co-ordinates the vibrations of the body as a 
in a variety of forms in cultivation. Other species grown in gar- whole, under the influence of the strings. 
dens are: V.  altciicn, flowers yellow or violet lvith yellow eye; V. Although the generic name for the family is the Italian viola 



VIOLIN FAMILY 
(whence violino, "small viola"; violone, "large viola"; violon- 
cello, "small violone"). the treble instrument very soon became 
its most important member, from which the others took their main 
characteristics. Unlike the smaller viols. whose tone XTas reticent 
and impersonal. the violin was always recognized both for its su- 
perior cantabile and for its inherent sprightliness and smart a t -  
tack. especially in Italy,  its birthplace. where the earliest makers. 
Gasparo da Yalb. Andrea Xmati and G. P. lfapgini had settled 
its average proportions before the end of the 16th century. (See  
A ~ I A T ? . ' ~  Thus the violin arrived a t  exactly the right time to lend 
impetus and conviction to the innovations of the Florentine school 
of composers. whose preoccupation with the expressive qualities 
of the solo voice marked a breakaxmy from the older polyphony. 
To this movement. the violin. the first treble instrument to achieve 
an innate lyricism. formed the perfect instrumental counterpart. 

Two other features contributed to the character of the violin. 
the first heing the tuning of the strings in fifths and their numeri- 
cal limitation to four. This wide regular tuning. typical of the 
rebecs (c ! .  the viols. whose six strings xere  tuned in a mixture of 
fourths and thirds). was ideal in furnishing a uniform diatonic 
fingering technique. reducing the amount of string-crossing the 
bow has to do, generally freeing the bridge from too many strings 
and permitting better clearance on each string for bowing. The  
second additional feature is the unfretted finger board, in which 
the violin followed the lyra da bmccio. Ko doubt frets, if they 
were ever used. were removed from the arm viols because they 
impeded the use of the hand in supporting the instrument and 
in fingerinn. I t  is also true that the direct stopping of the strings 
by the fleshy part of the finger tips produces a tone quality that. 
although slightly damped. in consequence is more satisfying and 
easier to listen to than the pure open-string tone obtained from 
the use of frets. as on the viols. besides being more completely un- 
der the control of the player. lforeol-er. it leaves the player free 
to temper intonation as much as he pleases. since this i5 no longer 
dominated by the fixed tuning of the frets. I t  is perhaps this 
capacity for the mutual adjustment of intonation that led to the 
use of the violin family in a way that was entirely nec- in instru- 
mental music: i.e., as a massed "choir" in which the several parts 
TTere doubled a t  unison by instruments of like kind. This string 
ensenible. so different in its effect from the chamber music of 
the preceding "golden age." ovies its first organization. if not its 
in\-ention. to the French a t  the court of Louis S1Y.  whose ~ i n g t -  
qzintrc :miolo?zs dl( Roi \\-as the model for Europe of the embryo 
orchestra-to-be. 

The  four members of the group are tuned as follows: 

violin 

viola 

x5 

violoncello 

- - 
8 

double bass sounding 

t Note. the double bass always sounds one octave below the 
written notes. Observe that i t  is tuned in fourths not fifths. For 

a discussion of this matter and of five-stringed instruments,  see 
Double Bass, b e l o ~ ~ ~ , )  

I t  will be seen f rom the above tunings that the  viola stands 
one fifth lower than the violin, its upper three strings being tuned 
to the same notes as the lower three of the smaller instrument.  
The tuning of the violoncello is one octave below the  viola. while 
the normal double bass approximately covers the subocta\-e of the 
violoncello. There is some evidence for the former existence of 
a fifth member, the  so-called true tenor violin, standing in pitch 
one octave belo~v the treble instrument. 

The  violin and viola are the only members of the  family that  
are played in the horizontal position. i.e., "under the  chin." T h e  
cello (this abbreviation of violoncello will be used in the  rest 
of this article') and double bass both stand \,ertically on the floor. 
the first resting on a long steel rod-the end pin-with the player 
holding the instrument between his knees while seated. For  the  
double bass the player stands. or rests on a high stool. As is done 
with every other necked stringed instrument, the  player's left 
hand fingers the instrunlent. the how being held i ~ i  the  right. T h e  
highest string is to the right. \,iewing the instrument from the 
front.  the lowest to the left. Therefore. on the violin and viola. 
the how attacks from the top-string side, and on the  bass instru- 
ments from the bottom string side. This makes scarcely any dif- 
ference to the bowing technique except perhaps to ail-e freer con- 
trol of the upper strings of the smaller instruments and lower 
strings of the larger. a useful bias in vie\\- of their respective func- 
tions. at least in earlier times. 

Violin.- In structure and appearance, violins of all sizes are  
quite unmistakable. The  body consists of a belly of pine and a 
back of sycamore, maple or  a similar hardn-ood, spaced apart  b y  
shallow ribs (sides I of the same material. The arching of the belly 
and back. already mentioned, is both transverse and  longitudinal, 
so that n-hen viewed from the side the effect is of a central bulge. 
f lar t~ning oii in all directi:)n-: to the edges. the undersides of which 
are plane xhere  they meet the ribs. I n  most cases the  "modeling" 
of the bulge changes from convexity to concavity as it approaches 
the edges. which are given a slight u p l ~ a r d  curl. T h e  arching is 
worked from solid wood of suitable thickness, and the  plate is dug 
out on its undersurface to a curve that follows the general contour 
of the out~vard modeling but not exactly. for the finished thickness 
is graduated in all directions. being thinnest in the margins of the  
outline just inside the ribs. The  adjustment of these thicknesses 
is one of the prime skills in the craft of violinmaking. T h e  wood 
used in both back and belly is usually, though not always, cut "on 
the quarter"; that is. in wedge-shaped segmental planks from the  
centre to the outside of the log. T o  form a plate. two  edges 
are glued "back to  back" with the thin edges outward. This not 
only provides the basis for the tnodeling but also ensures that  
the annular rings of the tree are evenly disposed about the  
centre line of the plate, the oldest growth being on the outside 
edrres. 

The  familiar. and deceptively simple. outline of the  violin body 
is aesthetically satisfying: perhaps because its balance and propor- 
tion are largely functional. I t s  master makers have evolved a 
form based on an artistic unity of opposed curves tha t  allows free 
play to individual nuance with scarcely any measurable deviation 
from the norm. The  rounded ends of the body.-the upper and 
l o ~ ~ e r  bouts-are separated by the indented waist. or  middle bout,  
which provides clearance for the bow on the outer strings. T h e  
middle bout meets the upper and lo~se r  to form outturned corners: 
~vhere  the ribs are brought together and glued firmly to  corner 
blocks within the instrument. Other blocks-the end blocks-are 
mounted top and bottom centre to provide firm bearings for the  
neck and end pin. which between them have to  resist the  tension 
of the strings. The  ribs are slightly inset from the  outline of 
the belly and back, so that the edge overhangs all round. The  in- 
ternal corners between the ribs and the plates are strengthened by 
a narrolv fillet of pine. called the "linings." which runs between 
the blocks. Despite the very considerable stresses to  which it  is 
subject. the violin body is held together by simple flush glued 
joints. \~-hich can in emergency be opened up, ~v i thou t  damaging 
the instrument, for repairs. 
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The arched belly or soundboard of the violin is supported in a 

curiously unorthodox and individual way, quite different from the 
regular barring of instruments with flat soundboards. The sound 
post has already been mentioned. I t  is a loose stick of pine. care- 
fully cut to size, that is wedged between the plates of the finished 
instrument under. but a little behind, the top-string side of the 
bridge. I t  is not a fixture because its position is critical and must 
be adjusted with great care for the best tonal result. This ad- 
justment is made through the sound holes in the belly. The other 
side of the bridge is supported by a bar glued under the belly and 
running lengthways along the grain of the wood. This bar, called 
the bass bar. is deepest under the bridge, but tapers to nothing at 
either end. since it fits into the internal curvature of the belly. 
Externally, the plates are finished off with a narrow inlay of Iami- 
nated woods, the purfling, which i o l l o ~ ~ ~ s  the outline close to the 
edges. Even this, the only decoration normally permitted. has 
the function of preventing incipient splits from running. 

The neck and head are cut from a solid block of sycamore ~ o o d .  
The  lower end is formed into a shoulder that abuts against the 
ribs at  the top of the body and, in fact, passes through them into 
a s h a l l o ~ ~  mortise cut in the end block within. The back end 
of this shoulder is covered by a projection of the ~ ~ o o d  ai the 
top of the back, known as the button. The head or pegbox car- 
ries.the four tuning pegs, two on each side. I t  is slotted lo the 
front to receive the strings. The pegs are tapered and pass through 
two holes in the cheeks of the head. At the top of the head is the 
scroll, again a typical embellishment of the violin, its austere 
purity of line and curve being both the challenge and the sign 
manual of the master craftsman. The front face of the neck is 
flat. and to this is glued the finger board, \\-hich project< beyond 
the shoulder and over the belly toward the bridge. At the top 
of the neck is the nut, which is grooved to take the strings. keep- 
ing them correctly spaced apart and slightly raised over the finger 
board. The neck is raked back at  an angle with the plane of the 
belly, so that the finger board rises with the strings toward the 
bridge. The bridge is high and arched because of the bowed 
technique. I t  is formed with two feet that are carefully cut to 
fit the transverse arch of the belly and is given a conventional 
perforated or fretted design, vhich is said to aid its free vibration. 
I n  section it is wedge-shaped, tapering to the thin, notched edge 
over which the strings pass. I t  is not a fixture but is kept in posi- 
tion only by the pressure of the strings. Its correct position is 
between the sound holes and just above the lower corners of the 
middle bout. The sound holes are of italic f form. sweeping out- 
ward and downward from the waist to the lower corners. A line 
joining the crosses of the Js marks the approximate position of 
the bridge. The lower ends of the strings are held by the long 
tailpiece below the bridge, whose function is to reduce the length 
of unused string behind the bridge and to keep the strings pulling 
radially inward on its top edge. The lower end of the tailpiece 
is anchored by a loop of gut to an end peg set in a hole in the 
lourer end block. A small ebony button takes the pull of the tailgut 
off the edge of the belly. 

During its history the violin has been subject to modifications 
that have progressively adapted it to its evolving musical functions. 
In  general. the more primitive types have been more deeply arched 
in the plates, and the more modern, follo

w

ing the innovations of 
A. Stradivari (9.v.) (1644-1 737), have been shallower and more 
virile, which has affected the over-all tonal characteristics. The 
stresses to which the instrument is subjected under working con- 
ditions have increased not only because of the rise in pitch from 
the 17th century onward but also because of certain changes in 
physical design from about the beginning of the 19th century. 
Before that time the height of the bridge and its arching were 
lower, the neck thicker and wider and the bass bar shallower and 
shorter. These, with the type of bow then in use ( see  below) and 
the lower pitch, produced the small, delicate tone that served com- 
posers up to the time of Mozart. With the advent of larger 
auditoriums and the development of the violin virtuoso. however, 
greater power was demanded. and this demand was met by raising 
the height of the bridge., lengthening and slimming the neck slightly 
and setting it back a t  a greater angle, and putting in a stronger 

bass bar. The sum effect of these alterations mas to develop the 
optimuni sonority of which the instrument was capable. and the 
long experience of makers and players has shown that the Stradi- 
vari type vith its shallower arching has stood up best to this meta- 
morphosis. All fine violins now in use have been thus modified 
to bring them into line with modern technique and modern con- 
ditions. 

Viola.-This instrument. standing a fifth lower than the violin. 
is similar to it in every essential, but, axing to its larger size. it 
has riel-er been completely standardized in its main dimensions. 
since, whatever these are, they are bound to tax the human frame 
and fingers when the instrument is played. A compromise has 
to be effected between ideal size for the best tonal results and 
what is practicable to the player in handling, Too large an in- 
strument is simply unplayable; too small an instruinent is weakest 
where it is most wanted-on the lower strings. The problem has 
never been solved to everyone's satisfaction, but it has produced a 
viola tone that is darker, more weighty a11d nlore sombre than the 
violin and without ~vhich the string enseinble cannot now be 
imagined. Violas have been made at various times ~vi th a body 
length (the most convenient measure of their maneuverahilityj 
of from 15 to 18 in.. and probably the majority of the most man- 
ageable and successful irlstruments are midway between these 
extremes. However desirable it may appear in theory. too big a 
body. whether in length or depth, is inclined to develop a "tubby," 
aggressive. unmanageable tone that lacks the blending qualities of 
the traditional instrume~lt. 

Violoncello.-The true bass of the violin, and the member of 
the family most nearly approaching it in character, is the violon- 
cello. or cello. In  build it differs some:vhat, the ribs being pro- 
portionately much deeper and the much higher bridge standing on 
legs rather than feet. The neck is raked back at a sharper angle 
to allow for the height of the bridge. The instrument is held be- 
tx~een the knees while it rests on an end pin, which is telescoped 
through the tailpin and call be clamped in any position to adjust 
the height of the instrument above the floor. This playing posi- 
tion leaves both arms exceptionally free; in particular, the left- 
hand technique is more fluid and covers a wider range than in any 
other stringed instrument. This is strikingly shown by the ease 
with which a good cellist commands the brilliant solo register of 
the top (A)  string! high above the normal tessitz~ra of the instru- 
ment. 

Double Bass.-Because of its great size. the double bass has 
alu:ays sho~im less regularity of form, stringing, tuning and tech- 
nique than the other members of the violin family. Double basses 
have been in use for as long as the parent instrument. but they 
are not yet completely standardized in number of strings. tuning. 
shape or body size. The bass is sometimes made with the blunt 
corners and flat back of the viol and on that account has been 
called a hybrid instrument. But true double bass violins, with 
arched back and outturned corners. have existed since the early 
17th century and are still in the majority. I t  is immaterial whether 
the back is flat or arched, except that the flat back is both more 
convenierit for the player and more economical to make. I t  is 
the fitting and adjustment of the bass, which follo~i,s that of the 
cello. that makes it ~vha t  it is-a double bass violin. The tuning 
in fourths. which is today almost universal, has been adopted on 
the bass owing to the great length of the strings (42: in.), which 
makes the whole-tone interval in the fingering so large that it can 
be covered only by the span of the first and fourth fingers. The 
closer tuning therefore brings the technique of fingering more .into 
line with what is possible on the smaller instruments, namely a 
scalewise or diatonic fingering that reduces hand movements to a 
minimum. The normal tuning, E-A-D-G, means that the bass 
cannot descend an octave below the cello's bottom string. and it is 
for this reason that the low fifth string is sometimes added. tuned 
to 16-ft. C. The note comnlonly occurs in symphollic works from 
the classical period onward and is being more specifically demanded 
by modern composers. Conversely, the high fifth C string, tuned 
a fourth above the normal top string. is occasionally used in dance 
bands, where it simplifies the fingering of high pizzicato (plucked) 
notes. 



Another method of obtaining 16-ft. C is to fit an attachment 
mechanism that lengthens the existing E string (which is carried 
up to the top of the head on an extension bar) when these low 
notes are wanted. This has the advantage that it preserves the 
normal four strings and their normal tuning for all ordinary pur- 
poses and in~poses no extra load on the bridge, as does the fifth 
string. On the double bass the pegs are replaced by a "machine 
head." such as is commonly used on guitars and other plucked in- 
struments, each tuning peg being htted with a worm-and-wheel 
screw adjuster. The pegs themselves are made of solid brass. 
The "tailgut'! of the smaller instruments is also replaced by metal. 
usually a thick copper wire but preferably a stranded steel cable. 
An extending end pin, similar to the pin used on the cello. is now 
in universal use. On most basses the ribs are not of equal depth 
all round but are cut away at  the top so that the back slants 
toward the shoulder of the neck in its upper part. This enables 
the player to bring the neck and upper portion of the hody closer 
to him and makes for ease of handling. The normal size of the 
bass. around six feet high. is about as large as the average person 
can manage for modern technical requirements. This size has been 
kn0n.n since the early 17th century, but larger and s~naller basses 
have been made at  all tirnes. without coming into general use. 

The Vio l in  Bow.-The bow consists of a strong, light flexible 
rooden stick. sprung so that a ribbon of horsehairs can be 
stvetchec! betx~een i1.s ends. Powdered resin is applied to the hair 
(more properly. the hair is drawn across a solid cake of resin and 
rubs off a small quanrity in polvder form) and this supplies the 
frictional element that is necessary to make the string vibrate. 
Proper design is as important in a violin bow as in the violin itself. 
for it must give the player a feeling of complete control over 
the tone he is producing and must respond to -every nuance of 
pressure and attack imposed upon it. The modern bow, which is 
really the culmination of a long line of evolution, was perfected 
late in the 18th century by Franqois Tourte, of Paris. The light 
tapering stick nolT is made of Pernambuco wood (brazilwood) with 
a hatchet-shaped head formed at  the thinner end. At the other 
end is a mox-able frog. which has a threaded eye projecting into a 
mortise or groove cut in the stick and runs on a screm that can 
be turned at  the lower end of the stick. The hank of hair is 
stretched bet\\-een the head and frog, and its tension is adjusted 
by the screm. The hair is retained as a flat ribbon by passing 
through a specially shaped ferrule and a shallo~v channel in the 
frog before it is wedged into a socket farther along. The hair 
is usually concealed in the channel by a small sliding panel of 
mother-of-pearl, The hair is similarly wedged in the head. the 
front of which is faced either with ivory or silver to protect it  
from damage. ItThen the screw is slackened off, the stick curves 
toward the hair. When the hair is tightened, the stick straightens 
out. or rather, the curve flattens somewhat. I t  is the correct set- 
ting of this curve. xi~hich is put into the stick by bending under 
dry heat, and the exact shaping of the tapering section of the 
stick that give a good bow its desired qualities. 

The earlier type of violin bow, which. was used almost every- 
where from the beginning of the 17th century until the end of the 
18th century, was shorter and had a lighter head and a narrower 
ribbon of hair. Its chief characteristic, however. was the shape of 
the stick. which bent outward from the hair under working tension. 
This desipn would not stand up to modern ideas of bowing tech- 
nique. where. on occasion, optimum sonority must be developed 
fyom the instrument. but it was admirably suited to the smaller 
scale and neat articulations of baroque and early classical violin 
music. 

The larger instruments ha,ve Eollo\i~ed the violin in bow design. 
adapt.ing it to their special purposes by adjustments of dimension 
and weight. For a long time the double bass lagged behind a,nd 
during the first haif of the 19th century this instrument was 
still being played with a broad. heavy version of the earlier out- 
cur\.ed bom-. This vras supplanted in France. and in other coun- 
tries under French influence, by the violin-type bow and in 
Allstria and German-speaking countries generally. a litt'le later. by 
the "Cimandl!' bow, named after a, contemporary professor of the 
Vienna academy. The bow is really an adaptation of the older 

type but with an incurved stick, wide frog and narrow head. 
See also STRIKGED INSTRUMENTS. (E. HA.) 
VIOLLET-LE-DUC, E U G ~ N E  EMMANUEL (1  14- 

1879). French architect and writer on medieval architecture, was 
born in Paris on Jan. 27, 1814. and died at  Lausanne, Switz., on 
Sept. 17, 1879. He was a pupil of Achille Leclhre. but  was in- 
spired rather by Henri Labrouste. In  1836 he traveled to Italy 
where he spent 16 months studying architect~ire. Back in France 
he was drawn irrevocably to Gothic art.. In  1839 his friend, Pros- 
per h'ICrimke, placed him in charge of the restoration of the abbey 
church a t  Vkzelay, and in the following year he was appointed 
inspector, under F .  L. J. Duban and J. B. A. Lassus: of the Sainte 
Chapelle. With Lassus he won a competition in 1843 for the 
restoration of n'otre Dame in Paris. Soon he became a focal 
figure on the Commission des Monument Historiques, and, after 
1848, the Service des Edifices Diocksains', supervising the restora- 
tion of numerous medieval buildings. the most important being 
the abbey of Saint Denis (1846), the cathedral of Amiens ( 1849). 
the synodal hall at Sens (1849). the fortifications of Carcassonne 
and. later. the Saint Sernin at Toulouse. For Louis Napoleon he 
reconstructed the chhteau of Pierrefonds ( 1859-70). His  numer- 
ous written works, all finely illustrated, provide the foundation 
on which his distinction rests; his two dictionaries serve still as 
standard works of reference. But his special contb-ibution to 
present-day thought is the Entretiens szrr Z'ilrchitectzlre, a theory 
of modern architecture based on a scientific exposition of Gothic 
art. 

17iollet-le-Duc's principal literary works are: Diction??aire 
rnisonni de Z'Architectztre Fran~a i se  du  X I  a?/ XI.' sikcle 11854- 
68);  Dictionlzaire raisonnd du  hfobilier F r a n ~ a i s  de  I'ipoqzle 
Carlovingie?zne la RCnaissance (1858-75) ; E n t ~ e t i e n s  s11r I'..lrchi- 
tcctzire (1860-72); L'Art  Russe (1877); D e  la Decorat io l~  ap- 
pliquee azlx edifices ( 1 8 7 9 ) .  

~IB~.IOGRAPHY.-P. Gout. Viollet-le-Duc . . . (1914) ; L. Hautecoeur, 
Histoile de l'il~chitecture Classiqzhr e ~ z  F~ance,  vol. vi (1955). vol, x-ii 
119.57) : Lettres inedites de Viollet-le-Dzlc ( 1 9 0 2 )  ; J .  N. Summerson. 
"Viollet-le-Duc and the Rational Point of View," in Heavevly Jlansions 
( 1 9 4 9 ) .  (R .  D. 34.1 

VIOLONCELLO: see VIOLIX FAMILY. 
VIPER. In  a broad sense vipers include the snakes of the 

family lTiperidae, which is characterized by the presence of poison 
fangs on a movable upper jaw. The fangs are simply enlarged 
teeth perforated longitudinally for the passage of the venom and, 
like those of all other snakes. they are fused to the supporting 
bones. In this family, however. there are no other teeth on the 
maxillary bone. which is movable so that the fangs are folded 
down parallel with the roof of the mouth when not in use. The 

'1 ers. same mechanism is present in the pit \ 'p 
Venom is secreted by a pair of glands, situated behind the anqle 

of the mouth. and is carried to the fangs by a short duct that 
opens close to their base inside a fold of skin (the vagina dent i s )  
which surrounds them; within this fold of skin there is also a 
series of reserve fangs in different stages of development and, 
should one of the functional fangs be broken, the largest of these 
reserve teeth moves into its place and becomes fused to the jaw. 
17ipers. as a rule, are stout sluggish creatures with a broad. f a t -  
tened head. and lack the large head shields so characteristic of the 
majority of other poisonous snakes; most of them are terrestrial, 
though there are aquatic, arboreal and burrowing species. A few 
lay eggs but the majority produce fully developed young. 

All the Viperidae are very poisonous and the bite of most of 
them is dangero~~s to man; the toxicity of the venom varies with 
each species. and the virulence of any bite depends not only on 
the species of snake responsible for it but also 011 the amount of 
venom injected. the position of the bite and the physical condi- 
tion of the snake. In  composition viper venom resembles that of 
the back-fanged colubrids, rather than that of the cobras and 
their allies. and its action consists largely in the destruction of 
the blood corpuscles and vessels. 

The family is closcly allied to t.hat of the pit vipers (Crotali- 
dae). xVhich have a similar venom-injecting apparatus. but are 
well distinguished by the presence of a sensory pit between the 
eye and the nostril. 



VIPER'S BUGLOSS---VIRCHOW 
The majority of the true vipers are terrestrial, though d t m c -  

taspis of tropical and South Africa is a genus .of small burrowing 
creatures with enlarged shields on the head; the night adders 
(Cuz~szts)  of the same region, have the head similarly covered. 
Caztszls is remarkable for greatly enlarged poison glands that ex- 
tend into the neck. Arboreal forms are represented by Atheris, of 
the  forests of tropical Africa: which is equipped with a prehensile 
tail and is usually green or olive in colour to harmonize with its 

COMMON EUROPEAN VIPER ( V I P E R A  BERUS)  ABOVE; GABOON VIPER OF 
T R O P I C A L  AFRICA ( B I T I S  G A B O N I C A )  BELOW 

surroundings. The  colours of the terrestrial species, on the other 
hand, are more frequently shades of gray. brown or black to cor- 
respond to the rocky or sandy localities they frequent. The puff 
adder (Uitis  nrietans),  which occurs throughout the drier areas of 
Africa. is a sluggish. heavily built creature that may grow to a 
length of four or five feet;  it is usually pale brown ~ v i t h  a series 
of  regular. dark, chevron-shaped crossbars along the back, a 
colouring that harmonizes so ~vell  with sandy soil that man:; acci- 
dents occur when people fail to notice the animal until they actu- 
ally tread upon it. The Gaboon viper (Bi t i s  gczbo?ticu), and the 
nose-horned viper. R. ~znsicorizis, unlike their relative, are inhabit- 
ants  of the forested regions of Africa and exhibit a geometrical 
"camouflage" colour pattern of blues, reds and yellows. Nany 
desert species show the ieature characteristic of desert-d~veiling 
animals and plants, the development of spines; Cerastes cornz~tus, 
the horned viper of Egypt and northern Africa, has a prominent 
spine above each eye. Cerczstes and Ec i~ i s ,  the latter found 
through northern Africa and southern Asia, including India. ex- 
hibit a specialization for desert life not found elsewhere; the 
scales of the sides are small and have pronounced, serrated ridges 
which act, through lateral shoveling movements of the  body, as 
scoops to dig up loose sand and throw it  onto the creatures' backs: 
and so enable them to bury themselves completely. I n  Europe 
the  family is represented by the genus Vipcra of which the adder 
( V .  bcrqls) is the best-known species; i t  is an inhabitant o i  the 
northern countries and is the only venomous serpent in Great 
Britain. 

I n  southern Europe an allied species 1'. t~spis ,  is more common, 
characterized by a "snub-nose." This feature is even more pro- 
nounced in 1.. latastei of the Iberian peninsula. while in V .  ammo- 
dy t r s  of southeastern Europe the tip of the snout is prolonged 
upward into a definite scaly appendage. I n  India the commonest 
and most tiangerous vil)er is the handsomely coloured daboia or tic 
polonga (1;. rrtsselli). ~ ~ h i c h  reaches a l e ~ l g t l ~  of five feet. 

T h e  extensive parallelism between the genera of the viper family 
and those of the pit vipers well illustrates the principles of adaptive 
radiation in an evolutionarily successful group. The  arboreal 

Atheris, with their green or mottled colors and prehensile tails 
are matched by the prehensile-tailed species of the pit viper genus 
I'ri?neresrlrr~s in the East Indies and in tropical .\merica. "Desert 
coloration" reaches a high development in the vipers of the genera 
Vipera and Bitis and in the rattlesnakes of the southnestern 
deserts of S o r t h  America. (K.  P. S,) 

VIPER'S BUGLOSS (Echiz~nz vulgare),  a hairy herb of the 
borage family (Boraginaceae). indigenous to Europe and western 
Asia. Also known as blue- reed. it is widely naturalized in the U.S. 
and Canada, from Nova Scotia to Ontario and Nebraska and south- 
a-ard to North Carolina; in some sections it is a troublesome weed. 
I t  prefers dry soil. The flowers are brilliant blue when expanded, 
but the buds are reddish. The genus Echiuvz contains about 30 
species, all found in Europe. 

VIRCHOW, RUDOLF (1821- I~OZ) ,  German pathologist 
and politician, was born on Oct. 13, 1821. a t  Schivelbein, in Pom- 
erania. I n  1843 he received an appointment as assistant-surgeon 
a t  the CharitC hospital, becoming pro-rector three years later. I n  
1847 he began to  act as Privatdozent in the university, and founded 
with Reinhardt the -4rchiv fur pathologische i lnatomie z~?zd Physi- 
ologie, ~ ~ ~ h i c h ,  after his collaborator's death in 1852, he carried 

. on alone. In  1848 he went as a member of a government commis- 
sion to investigate an outbreak of typhus in upper Silesia. About 
this time, having shown too open sympathy with the revolutionary 
or reforming tendencies. he was for political reasons oi~liged to 
leave Berlin and retire to the seclusion of IViirzburg, the medical 
school of which profited enormously by his labours as professor 
of pathological anatomy. I n  1856 he was recalled to Berlin as 
ordinary professor of pathological anatomy. As director of the 
pathological institute he formed a centre for research. 

Pathology.--IVide as were Yirchow's studies, yet the foremost 
place must be given to his achievements in pathology. I n  his book 
on Cr'll~rllir-pathologie (1858). he established what Lord Lister 
described as the "true and fertile doctrine that every morbid struc- 
ture consists of cells which have been derived from pre-existing 
cells as a progeny." 'I'irchow made many important contribu- 
tions to histology and morbid anatomy and to the study of 
particular diseases. The classification into epithelial organs, 
connective tissues, and the more specialized muscle and nerve. was 
largely due to him; and he proved the presence of neuroglia in 
the brain and spinal cord. discovered crystalline haematoidine. and 
made out the basic structure of the unit)ilical cord. Among 
the books he published on pathological and medical subjects may 
be mentioned Vorlesztngen uber Pathologie, the first volume of 
which was the Crllulur-palholo,gir: (18 j8 ) ,  and the remaining 
three Die Kmnklztrften Geschmiilste ( 1863-6; ) ; EJnndbz~cir drr 
speziellerc I'athologie und Tkerapie, 3 vol. (1854-62). in collabo- 
ration with other German surgeons; I'ier R ~ d i : n  zibrr Lebcn 
zlnd Krarzksein (1862 ; Untcrsuchungen iiber die Entwicklzlng des 
Schadelgrlt,tdes ( I  9 j 7) ; Leltre vorz den  Tricltinel~ ( I  86 j ', ; lieher 
den  H1~~cger-typlzns (1368 ) ; and Gesam~ncl te  Abhandlrlngen ults 
dem Gc'biete dcr ofentl ichen Medizin zrnd der Sellclzenlehre 
(187') 1 .  

Anthropology.-Ahother  science which Virchow cultivated 
with c o n s p i c ~ o ~ s  success was anthropology. I n  ethnology he pub- 
lished a volume of essays on the physical anthropology of the Ger- 
mans, with special reference to the Frisians; and a t  his instance a 
census, which yielded remarkable results, was carried out among 
school children throughout Germany, to determine the relative 
distrii~ution of blondes and brunettes. His archaeological work 
included the investigation of lake dwellings and other prehistoric 
structures: he went with Schliemann to 'Troy in 18;c);,fruits of the 
expedition being two books. Zztr Landeslzunde dcr f roas (1880) 
and Alt-trojanischr Graber und Sckadel (1881); in 1881 he vis- 
ited the Caucasus, and on his return published Das Graberfeld von  
Koban im Lande dcr Osseten. 

Politics.- In 1862 Virchow was elected a member of the Prus- 
sian lo~ver house. He  was a founder and leader of the Fort- 
schrittspartei, and the expression Kz~ltzrrkampj had its origin 
in one oi  his electoral maniiestos. For many years he was chair- 
man ot' the finance committee, and in that capacity was chief 
founder of the constitutional Prussian Budget system. I n  1880 



VIRELAY-VIRGIL 
he entered the Reichstag as representative of a Berlin constitu- 
ency, but was ousted in 1893 by a Social Democrat. In the  
Reichstag he became the leader of the Opposition, and a vigorous 
antagonist of Bismarck. I n  the local and municipal politics of 
Berlin again he took a leading part. and as a member of the 
municipal council was largely responsible for the transformation 
which came over the city in the last thirty years of the 19th 
century. I t  n.as his unceasing efforts that secured for its inhabit- 
ants the drainage system, sewage farms and good \\-ater-supply. 

Of his writings on social and political questions may be mentioned 
Die Erz i ek i~ng  dcs  Weibes  (1865) ; Cebrr  d i e  ~zntio~zaie Entu ' ick lz~ng 
w i d  Bedeutung der ,Tatz~rwissen~chai ten  (186j)  ; Die i lu fgabe~z  der 
.Vatz~rwi~serisrhajtrn ilz d e m  rzrzlcn natiomzlrn Lehrn  Deutscl2lands 
(1871) ; Die Frriizcit deu Ft'issensclzaft iwz iinoderlzrn S taat  (1877),  
in which he opposed the idea of Haeckel t h a t  the principles of evolu- 
tion should be taught in elementary schools-on the ground that they 
were not as yet proved. 

VIRELAY, the title applied to more than one fixed form of 
verse (uiuer, "to turn"). I t s  history and character are very ob- 
scure. I t  may be connected with the Proven~al  ley. Historians 
agree that it is a modification of the medieval lai; but no example 
of the lai is known except the following (first printed by Pere 
Mourgues in his Tmite' de la Poe'sie) : 

"Sur l'appui du monde Que faut-il qu'on fonde 
D'espoir ? 

Cette mer profonde Et debris ficonde 
Fait voir 

Calme au matin I'onde Et I'orage gronde 
Le Soir." 

But this seems to be a mere fragment of a virelay, which pro- 
ceeds by "veering" the two rhymes ad libitum. This is the cirelai 
ancipn, of lT-hich examples are rare in recent literature. There is 
also the z~irelai nozlveazl, which was used by Alain Chartier in the  
I 5th century. I n  French the old and popular Adieu vozrs d y  triste 
Lyre is a perfect example; and in English we have one admirable 
specimen in Austin Dobson's "Good-bye to the Town. good-bye." 
A so-called Virelay is found among Chaucer's spurious works 
(Skeat, vii, 448).  The Kew Virelay is written on two rhymes, 
and begins with two lines that recur throughout as refrains, and 
(reversed in order) close the poem in a couplet. The Virelay is a 
vague and invertebrate form of verse. and one of little importance. 

VIREO, the common name of birds of the American passerine 
family Vireonidae. There are about j0 species of these insectiv- 
orous birds. which have characteristic and often very musical 
songs. Twelve species inhabit the United States. all building deep, 
pendent, cup-shaped nests. usually hung between the forks of a 
branch. The red-eyed vireo (Vireo olivaceus) breeds from the  
Gulf states to Labrador and British Colun~bia, wintering in Cen- 
tral and South America. \Test of the Cascade mountains, i t  is 
replaced by Hutton's vireo ( ' C 7 .  Izuttoni), with three subspecies, 
lacking the slate crown of V .  olivaceus. The warbling vireo 
( I r .  gilvzls) of eastern U.S. and Canada has a fine song. 

VIRGIL (VERGIL ; PUBLICS VERGILIUS MARO) (70-19 B.c.), 
author of the Eclogues, the Georyics and the Aeneid, was the  
greatest Roman poet. The Latin form of his name was undoubt- 
edly Vergilius; in English Virgil has generally been the tradi- 
tional form, but both spellings are current. Information about his 
life is derived partly from his own writings and partly from the 
ancient lives which have survived under the names of Probus, 
Aelius Donatus. Servius and others. Virgil was born of peasant 
stock on Oct. I j. 70 B.c.. a t  Andes near Mantua; his love of the 
Italian countryside and of the character of the people ~ h o  culti- 
vated it is one of the sources of inspiration for his poetry. H e  
was educated a t  Cremona. Milan and, finally; a t  Rome. The  
educat.ion which he must have received involved a thorough study 
of  Roman and Greek authors. especially the poets. and a detailed 
training in rhetoric and philosophy. One of his teachers was the 
Epicurean Siro, and it  is interesting to see how Epicureanism 
figures largely in his poetry a t  first, but gradually gives way t o  
an attitude more akin to Stoicism and neo-Pythagoreanism. 

1-irgil's life was devoted entirely to his poetry and his studies 
connected with i t ;  his health was never robust, and he played no 
part in military or political life. I t  is said that he spoke once in 

the law courts x i thout  distinction, and that his shy and  retiring 
nature caused him to give up any ideas he might have had  of 
taking part in the m r l d  of affairs. But i t  should not be  thought 
that he ever lost touch x i t h  current events; his iriends \yere men 
directing the movement of affairs. such as Octavian. Pollio. Gallus 
and Varus. and they must have influenced his thoughts and ideas 
as doubtless he influenced them. Thus his poetry is often con- 
cerned with the large aspect. the underlying significance. of con- 
temporary Roman prohlems and hopes. 

The  Eclogzles, the first of Virgil's certain works ( the  authen- 
ticity of the Appendix I'ergilicznu is discussed below), were ccm- 
posed betn-een 42 and 37 B.C. Two of these poems ( the  first and 
the ninth) refer to the confiscations of land in  Virgil's oxyn coun- 
t ry  near Mantua a t  the time of the resettlement of veteran sol- 
diers after the battle of Philippi; it was widely believed in 
antiquity that Virgil's farm was among those confiscated ( a  be- 
lief which the poems support ) ,  and that i t  was restored to  him on 
the intervention of friends (the support for this is much more 
controversial,). T h e  publication of the Eclogzles brought him rec- 
ognition as one of the leading poets of Rome. and  he became an  
important member of the literary court circle. under the  patronage 
of klaecenas. to whom he dedicated the Georgics. At this t ime he 
was living in Rome. but he soon withdrew to Campania.  where for 
the rest of his life he spent most of his time. a t  either Xaples or  
Nola. 

H e  spent the years 37-30 composing the Georgics, and the  rest 
of his life on the  i leneid.  I n  19 B.c.; when he planned to  spend 
three more years perfecting the Aeneid, he set out on a lroy a g e to  
Greece. doubtless to  obtain the extra local knowledge and  co-lour 
necessary for the revising and partial rewriting of sections of i t ,  
especially of book iii. But a t  blegara he caught a fever and,  
returning to  Italy,  died shortly after landing a t  Rruxldisium 
(Brindisi), on Sept. 21, 19 B.C. H e  left instructions tha t  the  
Aeneid should be burned, but this TT-as not permitted by Augustus, 
who ordered Varius and Tucca to publish the work with excisions 
where necessary. but without additions. A n.ell-known example of 
such an excised passage which nevertheless survived is the'Helen 
episode in Book ii. 567--j88. Evidence o i  the unfinished s ta te  of 
the poem is to be found in certain relatively minor inconsistencies, 
in the presence of about jo  half lines and in the  stopgap nature  of 
some passages ( t ib ic ines)  ; but there is no reason to think tha t  
Virgil intended any major alteration of scope or  plan. 

WORKS 
A p p e n d i x  Vergi1iana.-There is extant a collection of poems 

said to be the work of Virgil's youth; the question of their au- 
thenticity has been much debated. but the evidence does not  admit 
of conclusive proof. The  indications suggest that  most of them 
are not by Virgil. The  poems generally included in this collection 
are Cz~lex ,  Ciris, Catalepto?~, Pi-iapetz, Copu, Dirae,  Lyd ia .  More-  
tzim. Servius gives all these as \-irgilian except Lydia  (which is 
joined on to Dirae in the manuscripts) and L 1 f ~ r t * f ~ l ~ ~ ;  Donatus  
agrees with Servius except that he omits Copn. Both also a t t r ibute  
another poem. Ae t~zn ,  to Virgil. but this attribution is extremely 
unlikely. T h e  external evidence for Czllcx is particularly strong, 
as it is mentioned as a poem of I'irgil's early youth by Lucan, 
Statius and Martial. I t  is a mock-heroic poem about the  death 
of a gnat ( c u l e x ) .  unkindly and too hastily killed by a 'shepherd 
whom the gnat ax\-oke from sleep because of the  approach of a 
dangerouc- snake. I t  contains phrases which occur also in Virgil's 
major works. but are sometimes not quite appropriate to  the  con- 
text in Czllex; this suggests that a later author of Czllerc borrowed 
them not very successfully from Virgil (see E. Fraenkel. Jmrunal 
of Roinan Studies,  42 :  1-9. 195-7): and the stylistic affinities of 
Czilex with the late Augustan age point to the  same conclusion. 
Ciris is a mythological poem of Alexandrian type. full of echoes of 
Catullus; like Czilex it contains phrases (and indeed ~vho le  lines) 
which are found in Virgil's major poems. I t  was argued b y  F .  
Skutsch in Aus  Vergils Friiizzeit (1901-c6) tha t  Gallus wrote i t  
and 1-irgil imitated it. This view has been widely accepted, but  a 
post-Virgilian date for Ciris as well as for Cztlex cannot be  ruled 
out. These two epyllia are the longest poems of the Appendix  



VIRGIL 
Vergiliuna, and it does not appear likely that Virgil wrote either. 
On the other hand, a few of the short poems of Cutalepton (e.g., 
v and viii) are probably ITirgilian, and some of the other poems 
may be. I t  is reasonable to 'conclude that there existed a genuine 
collection of Virgilian juvenilia into which a number of non- 
Virgilian poems early found their way. 

Eclogues.-The ten Eclogz~es ("Selections"), sometimes called 
Rucolics ("Pastoral Poems"), are modeled on the Idylls of the 
Greek poet Theocritus of Syracuse (fl. c. 310-250 B.c.). founder 
of pastoral poetry. Virgil several times explicitly acknowledges 
this debt, and there are many close parallels of diction. Most of 
the names of the shepherds and shepherdesses are taken from 
Theocritus, and the setting is a mixture of the Sicilian landscapes 
of Theocritus with Virgil's Italy. But Virgil does not attempt to 
imitate the lively realism characteristic of Theocritus' dialogue 
and situations; with him the pastoral becomes more literary and 
artificial. Persons of the contemporary literary world, like Gallus, 
appear in a pastoral setting, and the touches of allegory and topical 
allusion which are sonletilnes found in Theocritus (e.g., Idyll vii) 
become more frequent in Virgil. though it is a mistake to look for 
allegory everywhere. 

The second and third eclogues. the earliest, are the closest to 
Theocritus: the second tells of Corydon lamenting his unhappy 
love, and the third is a singing match bet~veen two shepherds. 
The seventh and eighth are of this type too; so is the fifth, where 
hlopsus and hlenalcas vie with each other in singing of their sor- 
row for the cruel death of Daphnis. Daphnis has often been 
thought to be allegorical, and many have equated him with Julius 
Caesar, but there are strong arguments against this, and it is wise 
to bear in mind the view expressed by Servius, that an allegorical 
interpretation of the shepherds' songs should not be accepted 
except in the eclogues dealing with the loss of Virgil's farm. These 
are the first and ninth: in the first Meliboeus laments for the loss 
of his farm .ivhile Tityrus rejoices that Octavian has restored his; 
in the ninth Menalcas is exiled from his farm-it had been hoped 
that his poetry would save him, but in vain. Clearly Virgil is here 
referring to personal experience. but it need not be assumed that 
he intended all the details to hear a precise allegorical significance. 

The sixth eclogue, dedicated to the statesman Varus: is a song 
of the satyr Silenus about the origin of the world and about many 
mythological themes; the tenth tells of the unhappy love of Gal- 
lus. the fnmous poet and statesman, for Lycoris. This is the most 
artificial of all the poems. with its highly conventionalized pastoral 
setting for a subject which is not pastoral. I t  is a clear ancestor 
of Rlilton's Lycidns.  

The fourth eclogue, perhaps the most discussed poem in Latin 
literature. prophesies in moving and exalted tones the birth of a 
child who will introduce a new Golden Age. I t  is dedicated to 
Pollio in his consulship, so that its date must be late 41 or 40 B.C. 

From early times it has often been regarded as prophetic of Chris- 
tianity, and it is sometimes referred to as the Messianic Eclogue. 
I t  blends a mystic and oracular tone, influenced by sibylline 
prophecies. with the Golden Age motif of classical literature. 
The identity of the child remains mysterious. as Virgil probably 
intended; no historical child of this time is suitable, and it seems 
likely that Virgil was symbolizing the new generation in a way 
which could have been applied more specifically if a son had been 
born to  Octavian. 

The Eclogzces generally have a gentle and polished charm remi- 
niscent of some of the qualities of Alexandrian poetry and its fol- 
lowers in Rome, the neoterici; this is perhaps partly what Horace 
meant ~vhen he used the phrase ~nol l e  atyue fucetum of the 
Eclogues. They foreshadow Virgil's later work in their sincere love 
of nature and the countryside, of peace and beauty; in their 
mellifluous control of the hexameter; and in their tender sympathy 
for suffering, shown especially in the laments for unhappy love 
and youthful death. 

Georgics.-i'irgil spent seven years on the composition of the 
four books of the Geovgics, a didactic poem on farming which 
colnbines practical instruction with descriptive and imaginative 
passages in praise of Italp and the farmer's life. The first book 
is about tilling the land. the second about growing trees, especially 

the olive and the vine, the third about cattle and horses and the 
fourth about bees, ending with a fable or epyllion about Aristaeus 
and his bees, \irhich includes the story of Orpheus and Eurydice. 

The Georgics is clearly related to social and political conditions. 
The restoration of Italian agriculture, and with it of something 
of the old traditional way of life, was a matter of vital concern 
to the government, as well as a theme d'ear to iyirgil's heart. There 
are enthusiastic references to the achievements of Augustus; the 
hopes which the Romans placed in their new emperor and their 
expectation of a stable order after generations of civil war are 
reflected in the poem. By writing about Italian farming, which 
he knew well and loved, and by setting it in the large context of 
a poet's vision. i'irgil could contribute to the fulfillment of the 
Golden Age which he and his friends saw dawning for Rome. 

Virgil's Greek model for the Georgics mas Hesiod. but the ex- 
tent of his debt was not considerable. To the didactic poets of 
Hellenistic Greece he turned for some of his factual information 
but he owed most to Lucretius, who had shown that a didactic 
theme could be a subject for inspiring poetry, and had made great 
advances in the technique of the Latin hexameter. 

The theme running through the Georgics is the joy of country 
life. I t  is a hard struggle which must be waged-Virgil often 
uses military metaphors-but the rewards are great. The mo- 
ments of trouble or of triumph are vividly portrayed, and Virgil 
took advantage of and extended the personification of nature 
already existing in Roman agricultural terminology. The crops are 
joyful. the boughs are happy, the fruits of the self-seeded tree 
gradually forget their old flavour, the grafted tree is surprised 
when it grows fruit not its own. The animals of the countryside 
are described with knowledge and affection; they need man's help, 
and in return they give their service. Finally the bees reflect the 
organized existence of men, and their intricate arrangements for 
the well-being of their species serve to symbolize the essential 
oneness of nature. 

Virgil wrote the Georgics slowly and with great care. The poem 
is organized with a harmony of structure which foreshadows the 
great achievement of the Aeneid, and in some ways (on a smaller 
scale) is more perfect. With the liquid cadences of the hexameter 
of the Eclogues Virgil now blends a more powerful element, able 
to express majesty as well as beauty, capable of sustained grandeur 
and unending variety. Here and in the Aeneid is the most suc- 
cessful sustained use in Latin literature of what Tennyson called 
"the stateliest measure ever moulded by the lips of man." 

Aeneid.-As the Georgics is Virgil's poem of Italy. so the 
deneid is his poem of Rome. I t  tells in I 2 books of the legendary 
foundation of Lavinium (parent town of Alba Longa and of Rome) 
by Aeneas, a Trojan who had left the burning ruins of Troy to 
found under divine guidance a new city with a glorious destiny in 
the west. The choice of subject gave Virgil scope for his poetic 
purposes; Aeneas, the son of Venus and Anchises, was an impor- 
tant but vaguely drawn character in Homer and in later authors, 
and the legend itself had many variations and was capable of 
modification. I t  thus allowed Virgil some freedom in the selection 
and treatment of the material, while having immediate and impor- 
tant points of relevance for his own time. By describing the time- 
honoured origins of contemporary customs and institutions Virgil 
was able to link the past with the present, and to enlarge the 
significance of events. 

I t  is possible to distinguish two main sources of inspiration for 
Virgil's epic. One was the desire to give poetic expression to his 
conception of the achievements, ideals and destiny of Rome; to 
carry further the portrayal of Roman character which he had given 
in the Georgics; to show what virtues had made Rome great, 
and could in this era of new-dawning hopes make it  greater still. 
This theme, which coloured such contemporary writings as Livy's 
history and some of Horace's odes, clearly captured Virgil's imagi- 
nation, and throughout the Aeneid, particularly in the closing sec- 
tions of the sixth book; it  is given noble expression. 

His second source of inspiration was the poetry of Homer. 
From early youth Virgil had been deeply influenced by the Iliad 
and the Odyssey. They had cast their spell upon him as poetic 
interpretations of the splendour and excitement of human activity, 
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and he wanted to recreate for a later day and in a different idiom 
something of what these poems had meant to him. The Aeneid 
continues the story of the Iliad, and Homer's Greco-Trojan theme 
is completed from a Roman point of view as Aeneas, the new 
leader of Hector's race and founder of the Roman nation, reverses 
the defeat of Hector by Achilles when he himself prevails against 
his opponent, Turnus the Rutulian. The final scenes of Aeneid 
xii take the reader back again and again to Iliad xxii. Thus the 
Homeric background to Virgil's legend enriches and gives added 
significance to his narrative. 

In  structure and episode, in phraseology and imagery, the Aeneid 
often has close resemblances to Homer. The first six books, 
Aeneas' wanderings, are I7irgil's Odyssey, and the last six, the 
battle scenes, his Iliad. Book vi has marked points of similarity 
with Odyssey xi, though it is entirely different in treatment; 
book v is based, but again with significant differences, on the 
funeral games in Iliad xxiii. I n  the battle scenes reminiscences 
of Homer are very frequent. Throughout the poem similes. de- 
scriptions, speeches, situations: have their Homeric counterparts. 
I t  is most important to understand the nature of this literary rela- 
tionship. I t  should not be thought that Virgil went to Homer 
simply because he mas his chosen model, and that he did so espe- 
cially when he had nothing of his own to say. Rather it is that 
what Homer had said kindled Virgil's poetic imagination. and 
Homer's world was in a significant and permanent sense a part of 
Virgil's world. 

In a way the Aeneid, is a synthesis of attitudes to human ex- 
perience which Virgil had assimilated from the great literature 
of the past. The Greek tragedians had evoked a ready response in 
Virgil's poetic awareness; it has often been remarked that episodes 
of the Aeneid (e.g., books ii? iv and xii) are closely akin to tragedy. 
The Alexandrian Greeks, who inherited and developed the inti- 
mate study of character which they found in Euripides, exercised 
a powerfui influence on Virgil: though one which he constantly 
sought to modify and control. The story of Dido and heneas in 
book iv owes much to the story of Medea and Jason in Apollonius 
Rhodius' Argonaz~tica; but it goes far beyond it. Among the 
Romans, Ennius, Lucretius and Catullus all contributed largely 
to the Aeneid, not only verbally and in verse technique, but in 
attitudes to the different aspects of experience with which the 
Aeneid is concerned. By relating these interpretations of life to 
his own experience. Virgil sought to make his epic significant for 
the whole destiny of man. 

The "architectural" structure of the Aeneid is most carefully 
organized with symmetries and variations of an intricate and 
aesthetically satisfying kind, both in subject matter and in tension 
and tone. After the invocation the narrative takes us immediately 
in medias res with the approach of the Trojans to Sicily; the 
storm caused by Juno drives them to Carthage, where Aeneas 
meets Dido. In the second and third books Aeneas describes to 
her the fall of Troy and his wanderings. and in the fourth Virgil 
returns to the narrative and to the tragic story of their love. The 
tension in the third book is at a lower pitch than in the books 
which precede and follow it ,  and in the same way the fifth book, 
mainly concerned with the anniversary games for Anchises, is a 
calm interlude after the intensity of the fourth and before the 
majesty of the sixth book, the pivot of the poem. In this book 
Aeneas descends to the underworld to learn from his father of 
the tasks and destiny which await him, and when he sees the 
great pageant of Roman heroes yet to be born he is given new 
strength to fulfill his mission. I t  is here, too, that I'irgil's religious 
thought finds its fullest expression in a poetic vision of the world 
after death, with its atonements for sin and its rewards for virtue. 
The second half of the poem is concerned with the fighting in 
Italy before Lavinium can be founded, fighting that is necessary 
because of the hostility of Juno and of Turnus, her human agent. 
The numerous scenes of grim battle are diversified with passages 
o i  tender pathos; in the eighth book the tension is relieved by 
Aeneas' visit to the future site of Rome, and the description of 
the prophetic pictures on the shield which Vulcan made for Venus 
to give to her son. In  the final denouement the action is resolved 
on the human plane when Xeneas kills Turnus in single combat, 

and on the divine plane when Juno is reconciled and accepts the 
common destiny of Italians and Trojans. 

The Aeneid ends with the tragedy of Turnus, and one aspect of 
the inner cohesion of the poem is the tension and balance between 
the triumphant notes of Rome's heaven-sent destiny, and the 
feelings of pathos and sorrow which Virgil constantly expresses for 
the suffering which accompanies man's life on earth. This brood- 
ing note of sympathy in Virgil, this sense of the lacrimae rerum, 
is perhaps the feature of his poetry which leaves the deepest im- 
pression. The suffering of Dido is portrayed with a sympathy 
~ ~ h i c h  has made Aeneid iv one of the most famous books of world 
literature; and our pity is powerfully evoked too for Turnus, for 
Euryalus, Pallas, Lausus, for the countless young warriors who 
die in battle. These two themes, Roman destiny and human suf- 
fering, are combined in the character of Aeneas himself, a lonely 
figure struggling against human frailty in order to fulfill a divine 
mission, and prevailing at  last because of his devotion to his duty, 
his pietas. He has not the supreme self-sufficiency of a Homeric 
hero; he endures to the end to achieve a task which was almost 
beyond his strength. Tantae molis erat Romanam condere gen- 
tem ("So heavy was the task of founding the Roman nation"). 

Influence.-Virgil's poetry immediately became famous in 
Rome, and the Aeneid was always regarded by the Romans as their 
national epic. H e  was imitated by the writers of the Silver Age 
and their successors; the study of his works played an important 
part in Roman education, and many commentaries upon them were 
produced. T\\o from the late 4th century have survived, a rhetori- 
cal exposition by Tiberius Claudius Donatus. and the indispens- 
able work by Servius. Allegorical interpretations of Virgil's poetry 
were common in late antiquity, and in the middle ages his popu- 
larity did not abate (see Virgil in the Middle Ages, below). 

One result of Virgil's popularity is the excellence of his manu- 
script tradition. For most Latin authors the earliest manuscripts 
are Carolingian (gth, 10th or 11th century) or later, but for Virgil 
there are several written in the 4th and 5th centuries, and in ad- 
dition there are the commentaries mentioned and many citations 
in earlv writers. , ~~ 

Virgil's influence on literature and thought has been greater 
than that of any other classical poet. Many reasons contribute t o  
his continuing fame: his unsurpassed command of diction and 
rhythm and word music; his expression of the achievements and 
concepts which Rome has bequeathed to succeeding ages; his 
power of constructing an intricate work of art on the grand scale; 
his sense of pathos and sympathy for suffering; perhaps above all 
his universality, in that he symbolizes within the framework of a 
legendary story aspects of human experience which are of perma- 
nent significance. 
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VIRGIL IN THE MIDDLE AGES 

Virgil's great popularity in the middle ages was due mainly to 
the fact that his works never ceased to be the chief textbook in 
the schools of grammar, which had no Christian writings of any- 
thing approaching equal literary reputation with which to replace 
them. I n  addition. Virgil's philosophy as revealed in his works, 
especially the Messianic Eclogue, led to the idea that he was an 
anivta naturaliter christiana ("a soul Christian by nature'!), and 
thus one who! but for the accident of being born too soon, would 
readily have accepted Christ. I t  was this idea, together with 
deep appreciation of his poetic genius, that led Dante to take 
Virgil as his guide through Hell and Purgatory in the Divina Covt- 
media ,  though as a pagan in fact Virgil could not of course enter 
Paradise, the subject of the third section of Dante's poem. 

Virgil also plays a part in a variant of the story of the seven 
sages (see SEVEX WISE ~IASTERS! THE) entitled Llolopathos, by 
the late 12th-century monk Jean de Hauteseille. Dolopathos is a 
king of Sicily whose son Lucinius, educated in Rome by Viriil, is 
saved from his stepmother's wiles when he returns home by Virgil's 
advice and intervention. 

Apart from his literary reputation, Virgil also became the cen- 
tral figure in a number of absurd but popular legends? the origin 
of which is obscure: about his magical powers. John of Salicbury, 
in the 12th century, is the source for the earliest of these, in nhich 
Virgil is said to have made a i-ly \vhich exterminated all other flies 
in Saples. Later writers add further stories; as for example that 
Virgil built Naples on a foundation of eggs, and that he took a cruel 
revenge on a woman who left him hanging halfway up the wall 
for all to see in a basket in which he was coming by night to visit 
her in her closely guarded to~ver. By the early 16th century these 
scattered legends were collected into a romance entitled Les Faicts 
merveilleux de V i~g i l l e ,  which was soon translated into other lan- 
guages including English. I t  relates that Virgil was born in the 
Ardennes soon after the foundation of Rome, studied a t  Toledo, 
exerted his magic art on the Roman emperor, fell in love ~vith the 
sultan of Babylon's daughter, founded the city of Kaples and 
finally disappeared in a violent storm at  sea. Such stories, which 
are often confused with similar legends told about others. bear 
little relation to the known facts of Virgil's existence as a histori- 
cal figure. I t  is difficult to discover what originally connected 
Virgil's name with them, but it was probably his early and de- 
served reputation for great learning, coupled with belief in his 
supernatural insight shown by his supposed prophesy of Christ. 

See I>. P .  A. Com~aretti. V e r ~ i l  in tlze Middle Ares. Enz. trans.. 2nd 
ed. (1908) ; J .  \\'. ~pargo,'Vir$l the iliecron~ance/ (1'9.14)'. 

(J. E. BEI.) 

VIRGIL, POLYDORE ( c .  1470-1 j j5) ,  English historian, 
otherwise known as P. V. CASTELLENSIS, was a kinsman of Cardi- 
nal Hadrian CasteIlensis. Polydore was born at  Urbino and was 
probably in the service of Guido Ubaldo, duke of Urbino, before 
1495, as in the dedication of his first work. Liber Provcrbioruwz 
(April 1498); he styles himself this prince's client. Polydore's 
second book. De In.~le~ztoribus Rerzlm, is dedicated to Guido's 
tutor,  Ludovicus Odaxius? from Urbino, in Aug. 1499. After being 
chamberlain to Alexander VI he came to England in 1501 as deputy 
collector of Peter's pence for the cardinal. As Hadrian's proxy, 
he was enthroned bishop of Bath and Wells in Oct. 1504. I t  was at  
Henry VII's instance that he commenced his Historia Altglica 
(1 j31) ,  on which he had been engaged for nearly 30 years. A 
rash letter, rei-lecting severely on Henry VII I  and Jliolsey. was 
intercepted early in 151j, after which Polydore was cast into 
prison for several months. and supplanted in his collectorship 
(March and April). In  I j z  j he published the first edition of 
Gildus, dedicating the work to Tunstall, bishop of London. Next 
year appeared his Liber de Prodigiis, dedicated from London 

(July) to Francesco Maria, duke of Urbino. Somewhere about 
I j38 he left England, and remained in Italy for some time. About 
the end of 1551 he went home to Urbino. where he appears to 
have died in 1j;j .  He had been naturalized an Englishman in 
Oct. I jIo, and had held several clerical appointments in England. 
In 1508 he was appointed archdeacon of Wells, and in I 513 preb- 
endary of Oxgate in St. Paul's cathedral, both of which offices 
he held after his return to Urbino. 

The first edition of the Historia Anglica (26 books) was printed 
at Basle in 1534; the 27th hook. dealing with the reign of Henry 
VIII down to the birth of Edward VI (Oct. 1536), mas added 
to the third edition of 155j. I t  is mainly from the time of Henry 
\'I that Polydore's work is useful. 

Polydore's Adagiu (Venice. April 1498) was the first collection 
of Latin proverbs ever printed; it preceded Erasmus' by two years, 
and the slight misunderstanding that arose for the moment out 
of rival claims gave place to a sincere friendship. A second series 
of biblical proverbs (553 in numberj was dedicated to Cardinal 
Wolsey's follower, Richard Pace, and is preceded by an interesting 
letter (June r j19), which gives the names of many of Polydore's 
English friends, from Sir Thomas >.lore and Archbishop it-illiam 
M'arham to Thomas Linacre and Cuthbert Tunstall. The D c  I?&- 
celltoribz~s treating of the origin of all things whether ecclesiasti- 
cal or lay (Paris. 1499)) originally consisted of only seven books, 
but was increased to eight in I 521. I t  was exceedingly popular. 
i\ll editions. however, except those follorving the text sanctioned 
by Gregory XI11 in 1756. are on the Index Expurgatorius. The 
Dc I'rodiyiis also achieved great popularity. 

VIRGINAL or PAIR OF VIRGINALS, a name applied in Eng- 
land (and also recognized on the continent of Europe) to the 
spinet as being pre-eminently an instrument for girls. (For fur- 
ther particulars see PIANOFORTE.) 

VIRGINIA or VERGINIA, in Koman legendary history, daugh- 
ter of L. Virginius, a plebeian centurion. Her beauty attracted 
the notice of the decemvir Appius Claudius, who instructed 
n/larcus Claudius, one of his clients, to claim her as his slave. 
Marcus accordingly brought her before Appius, and asserted that 
she was the daughter of one of his female slaves, who had been 
stolen and passed off by the wife of Virginius as her OF\-II child. 

Appius declared Virginia a slave of Marcus. Virginius thereupon 
stabbed her to death. X storm of popular indignation arose and 
the decemvirs were forced to resign. The people for the second 
time "seceded" to the Sacred Rilount. and refused to return to 
Rome until the old form of government was re-established. 

VIRGINIA, ofiicialIy designated the common\vealth of Vir- 
ginia (niter Elizabeth I ,  the "virgin queen") and familiarly known 
as the "Old Dominion," one of the 13 original states of the United 
States, being the 10th to ratify the constitution (1758). I t  is the 
southernnlost of the middle Atlantic states, roughly triangular in 
shape, bounded on the north by IYest Virginia and Naryland. on 
the east by the Atlantic ocean and Chesapeake bay, on the south by 
Sorth Carolina and on the west by Kentucky. Its total area is 
40.815 sq.rni.. of which 977 sq.mi. inland is water; in size it ranks 
30th among the states. The state flag has a blue field in the centre 
of lvhich the state coat of arms is represented. The flo~ver is the 
d o g ~ o o d  (Corfrr~s florida) ; the bird, the cardinal (Richnzondcna 
carditzolis) ; the song, "Carry Me Back to Old Virginia." The 
capital is Richmond. 

PHYSICAL GEOGRAPHY 

Physical  Features.-Virginia (which lies between the extremes 
of 36" 32' and 39" 2;' K. latitude and 75" 15' and 83" 41' W. 
longitude) before I85 1 recognized officially, for statistical purposes, 
four "grand divisions": tidewater, piedmont, the valley and trans- 
.\llegheny. Since the loss of \\.lest Virginia only southmest Virginia 
renlains of the last division. Geographical differences in these 
divisions have profoundly iniluencecl Virginia's life and history. 

1ide.ulcrter.-Tidexvater is a lel~el plain of alluvial soil lying be- 
tween the .%tlantic ocean and the fall line ( q . v . ) ,  the latter a 
d ' .  ' 1.t111ct break in the crystalline rock formation of piedmont, a line 
xvherc xvaterialls furnish power for mills and act as a barrier to 
adv:tncing tides. Running south~vestwardly across tidewater are 
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four great rivers, the lower Potomac, Rappahannock, York and 
James, the lower reaches of which form estuaries of Chesapeake 
bay into which they empty. At the fall line, which runs north 
and south, cities-Alexandria, Fredericksburg, Richmond and 
Petersburg-arose about trading posts at the head of navigation 
and on the mill sites a t  the falls. 

Piednzont.-Piedmont, the largest of the geographical provinces, 
lies bet~veen the fall line and the Blue Ridge mountains (q.v.), 
extending in width 40 mi. a t  the north and 185 mi. along the south- 
ern border. I t  is a relatively low, rolling plateau region cut by 
many streams. 

Valley.-The Valley of Virginia, or the Great valley, between 
the Blue Ridge mountains on the southeast and the Allegheny 
mountains (9.v.) on the northwest, consists of a number of valleys 
draining into a series of five rivers or their tributaries: the Shen- 
andoah in the north, the James and Roanoke (9.v.) in the centre 
and the New and the Holston in the south. The waters of the first 
three flow through tidewater; those of the last two flow into the 
Ohio-Mississippi basin. The largest of the component valleys, the 
Shenandoah, is 95 mi. long, divided into two valleys by Mas- 
sanutten mountain, and varies in width from 20 to 30 mi. (see 
SHENANDOAH VALLEY). 

I~fo~mtai~zs.--?'he Blue Ridge in the northern half of Virginia 
rises abruptly from piedmont. I t  is a distinct ridge having sub- 
ordinate parallel ridges and providing many deep coves on each 
slope. In  the north the Blue Ridge province is narrow, but in the 
south along the North Carolina and Tennessee borders it is a broad, 
rugged plateau with rolling upland, deep valleys and high moun- 
tains, the highest being Mt. Rogers (5,720 ft., the highest in 
Virginia) and IVhitetop, both in the extreme southwest. The Alle- 
gheny mountains, forming the western wall of the Valley of Vir- 
ginia and part of the great Appalachian plateau, are cut by streams 
into a maze of narrow valleys and irregular, winding ridges. 

Climate.-The climate is mild and generally uniform through- 
out the state, with adequate rainfall. Snow seldom falls in south- 
eastern tidewater, but occurs occasionally farther inland. The 
frost-free growing season is one to t ~ v o  months longer in lower 
tidewater than it is in southwest Virginia. 

Soil.-A wide variety of soils is found in Virginia. The coastal 
plain, built of sedimentary deposits, is chiefly sandy; piedmont 
soil is the result of weathering of crystalline granite, gneiss and 
schists. the first two producing good soil. the third a poor soil; 
the floor of the Great valley, composed mostly of deposits rich in 
lime, is very fertile; much of the soil of western Virginia is of 
limestone origin: but a wide variety of soils is found in the region 
depending on the nature of the basic rock strata. 

Vegetation.-The salt flats along the brackish rivers and creeks 
of tidewater are covered with marsh grass. On the uplands of tide- 
water and piedmont, crab grass and wire grass are native on arable 
land, and broom sedge takes over depleted land. Bluegrass is a 
thriving native of the Great valley and of limestone soils in the 
southwest. Among the many native Virginia wild flowers are blue 
lobelia, bluets, blue lupine, May apple, trumpet vine, morning- 
glory, violets and goldenrod. In  the mountains and in the marl- 
rich woods of t i d e ~ ~ a t e r  may be found trailing arbutus, laurel and 
rhododendron. More than half of Virginia is rroodland, contain- 
ing many varieties of trees, among them oak, pine, hickory, cedar, 
maple. birch, elm. ~valnut. locust, sweet gum, black gum, ash, 
persimmon, redbud, the Virginia magnolia and dogwood. Cypress, 
live oak and wax myrtle grow only in tidewater. 

A n i m a l  Life.-Animal life is abundant and varied in the state. 
Some animals commonly found during the colonial period-among 
them beaver, timber wolf, southern fox, squirrel, panther, elk and 
bison-no longer occur in the area. Elk recently introduced are of 
a kind different from that once found in the state. Some animals, 
including black bear and wildcat, survive only in such primitive 
surroundings as the Dismal swamp (see DISMAL SWAMP) in south- 
eastern Virginia and the mountains in the west. Mink and otter 
may be found along some isolated watercourses. Animals common 
in the stqte are deer (protected by game laws in Virginia as early 
as the 1 i t h  century), squirrel, fox (red and gray), opossum, rabbit, 
raccoon, mole, rat and mouse. 

Game birds (protected by  law), songbirds and other birds are 
numerous. Many varieties of game and nongame waterfowl spend 
part or all of their time in the marshes and tidal waters. Through- 
out the state bobwhite, quail, wild turkey and, less common, 
mourriing dove and woodcock are found. The bald eagle and the 
golden eagle may be seen in a few coastal and mountain regions. 
Other birds are buzzard: many varieties of hawk and owl, mocking- 
bird, wren, crow, blue jay, hummingbird, wood thrush, whippoor- 
will, cardinal and many others. 

Many kinds of snakes live in the region, some harmless, such as 
the green snake and the black snake, some poisonous, such as the 
copperhead moccasin and water moccasin (rather widely distrib- 
uted), the rattlesnake (found in the mountains and in some isloated 
eastern places) and the cottonmouth (in Dismal swamp). I n  addi- 
tion there are varieties of turtle, terrapin, frog and lizard. 

Among the fish of tidewater are the croaker, shad, spot, white 
perch, rock, menhaden, bluefish, gray trout and spotted trout. 
Oysters, scallops, clams, blue crabs and shrimp are found in abun- 
dance. 

Parks,  Histor ic  Sites a n d  Recreation.-Virginia is fortunate 
in the number, variety and interest of its national and state parks 
and historic shrines. I t  ranks third in the nation in the number of 
national park service areas located in the state. Among these are 
the Colonial parkway joining Jamestown, Williamsburg and York- 
town; the Blue Ridge parkway and the Shenandoah National park 
(g.v.), which includes the beautiful Skyline drive, a mountaintop 
highway running about 500 mi., from northern Virginia to North 
Carolina; and the 32-sq.mi. Cumberland Gap park. The national 
park service and the Association for the Preservation of Virginia 
Antiquities own and maintain Jamestown Island. The national 
park service also maintains the chief Civil War battlefields (Fred- 
ericksburg and Spotsylvania, Richmond, Petersburg, Manassas, 
etc.) and such historic places as the Custis-Lee mansion, George 
Washington's birthplace, Appomattox courthouse and the Moore 
house at  Yorktown. The national and state governments and sev- 
eral private associations and foundations have acquired for pres- 
ervation historic shrines, including the homesites and homes of 
Washington, Jefferson, George Mason, John Marshall, Booker T. 
Washington and other celebrated Virginians. The greatest private 
contribution to historical preservation is that of colonial Williams- 
burg, restored by John D. Rockefeller, Jr. (see WILLIAMSBURG). 

Across the state are scattered nine state parks and three recrea- 
tional areas with facilities for camping, fishing, boating. swimming 
and hiking. Excellent recreational facilities are furnished by three 
large lakes made by dams across the Roanoke river in Mecklen- 
burg county and by dams on Smith river in Franklin, Patrick and 
Henry counties, and on the South Holston in Washington county. 

HISTORY 

Colonization.-After the failure of several attempts by Sir 
Humphrey Gilbert and Sir Walter Raleigh to plant a settlement in 
Virginia, Gilbert died. and Raleigh in 1606 transferred his interests 
to the Virginia Company of London, a group of merchants and 
others headed by Sir Thomas Smith. The first settlers, 144 in 
number, left England in Dec. 1606 in the "Susan Constant," the 
"Godspeed" and the "Discovery" and arrived a t  Jamestown on 
May 13, 1607. The aims of the Virginia company were to aid in 
building a strong merchant fleet (which served as part of the navy) 
and to train "able mariners" for England's protection; "to spread 
the gospel among the heathen people of Virginia"; to establish 
new areas for trade; to find precious metals; and to plant a Protes- 
tant English colony in a land threatened by Spain. The colony 
was kept alive during the first years mainly through the efforts of 
Capt. John Smith (q.v.), who secured food, made peace with the 
Indians, explored the country, wrote the first published book on 
Virginia ( A  True Relation, London, 1608) and drew a map of Vir- 
ginia remarkable for its accuracy. After Smith left in 1609 the 
colonists experienced a year of great suffering, the "starving time." 

In  1609 the company was reorganized, and almost absolute con- 
trol over the colony was placed in the hands of the governor. The 
first governor %as Sir Thomas West, Lord D e  la Warr, whose 
arrival in 1610 saved the colony from abandonment as a hopeless 
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venture. Torn by strife within the company and within the colony, 
plagued by disease, hunger, lack of adequate shelter and clothing, 
polluted water, a climate to which they were unaccustomed, hos- 
tile Indians, homesickness and lack of experience in primitive 
surroundings. the colonists lived from one unfortunate experience 
to  another. Among the evils endured were the failure of attempts 
to set up such industries as glassmaking. shipbuilding and the 
production of naval stores; the Indian massacre of 1622; and the 
plague that followed. The  mortality rate reached about 75% dur- 
ing those years. 

Yet the colony survived. Settlements spread beyond James- 
town. A headright system was established for land. I n  1612 
John Rolfe started the tobacco industry by introducing the seeds 
of two foreign varieties, Orinoco and Sweet Scented. of Nicotiafle 
tabacu?~t, exporting the first shipment in 1614. I n  1618 instruc- 
tions were given Gov. George Ueardley to call a representative 
assenlbly and once more to establish rule under laws to replace 
the autocratic administration set up in 1609. On July 30. 1619, 
the  general assembly, consisting of the governor, councilors and 22 
elected burgesses-the first English overseas representative body- 
me t  in the church a t  Jarnestown. I n  the same year the first Negro 
immigrants arrived as indentured servants and the Virginia com- 
pany sent over 90 young women as wives for the  colonists. 

R o y a l  Rule.-In 1624 the English government revoked the 
charter of the Virginia company and organized in Virginia its first 
royal colony. During the century and a half that follo~ved; the 
two outstanding factors in the colony's history were the northern 
and western expansion of the population and a gro~ving political 
maturity,  which produced a strong representative lower house in 
the assembly, an able group of leaders and a spirit of independence. 
During Sir John Harvey's administration the first settlement on 
the York river was made (1630). and three years later a palisade, 
to  provide protection from Indians as \yell as a large range for 
cattle, was built across the peninsula, and Middle Plantation (now 
i$~7illiamsburg) was founded. I n  1634 a new system of local gov- 
ernment began with the creation of the first eight counties, each 
with its sheriff, constable, justices, clerk and coroner. Church 
parishes already had been in existence. 

First  serious attempts to explore the trans-Allegheny region 
were made during Sir il'illiam Berkeley's administrations. The. 
Indian massacre of 1644, in which a t  least 500 colonists perished, 
delayed exploration, but trading routes soon led from the sites of 
Richmond and Petersburg to the Indians in the south\~cst .  

Virginians remained loyal to Charles I during his struggle with 
parliament, but in 1652 parliamentary commissioners with an over- 
~vhelming force assumed control of the colony. During the eight 
years of rule by parliament life in Virginia changed but little. 
T h e  governors TTere only mildly Puritan, and the government in 
the colony \\-as controlled by the house of burgesses-"representa- 
ti\res of the people." as its members often described themselves. 
After 1649 hundreds of Cavaliers fled to the colony, and from 
them were derived some of the leading families of Virginia. 

Berkeley's second administration (1660-7 7) was marked by diffi- 
culties: the establishment of proprietorships in Virginia. human 
and cattle plagues, wars, hurricanes. oppressive trade laws, threats 
f rom the Indians who resented English encroachment, and, among 
the people, widespread discontent and growing distrust of those 
who governed the colony. The  governor tried to prevent oppres- 
sive royal measures and to better economic conditions, but by the 
1670s he had grown old, crabbed, autocratic, weak in body and in- 
efficient. Yet  he had assumed and continued to hold all authority 
in his own hands. and having secured a house of burgesses that 
suited him, refused for 14 years-until faced with rebellion-to 
call for n e x  elections. The  climax came when the Indians, made 
desperate by English encroachment, began war on the colonists. 
IVhen in 1676 the people found Berkeley unable or, as they be- 
lieved, unwilling to protect them, they chose young Nathaniel 
Bacon as their leader, compelled the governor to give him a com- 
mission, followed him against the Indians and forced reforms 
through the assembly. When the governor threatened to use mili- 
tary force against them, Bacon and his men defied h im.  On the 
death of Bacon, however, Berkeley soon ended the struggle with 

a series of hangings that shocked the home government and brought 
his recall. 

From the end of Bacon's rebellion to the revolution of 1688 in 
England. Englishmen in Virginia, like their kinsmen in England! 
struggled to lessen the royal prerogative represented in the colony 
by a succession of autocratic governors. 

During the remainder of the colonial period Virginia generally 
had able and conscientious governors. But conflicts inevitably 
arose ~vhen the mother country failed to realize the growing in- 
dependence of the colony and refused, in such matters as the use 
of veto, trade regulations and taxation! to keep the promise of early 
charters that Virginians would "enjoy all liberties. franchises and 
immunities . . . to all intents and purposes as if they had been 
abiding and borne within this our reallne of Englande. . . ." 

During Francis Nicholson's administrations (1690-92 and 1698- 
99) the general assembly founded a college and a new capital. 
Under the leadership of Col. John Page it established the College 
of \4'illiam and Mary and sent James Blair, president-elect, to 
England to secure a charter and endowments. The college received 
the charter in 1693, and in 1694 the College of Heralds granted it  
a coat of arms (see Education, below). I n  1699 Rfiddle Plantation 
became the capital of Virginia and was renamed l$~~illiamsburg; 
it x a s  incorporated in 1722. 

Alexander Spots\vood, governor from 1710 to 1722 pursued an 
enlightened policy toward the Indians and in a famous journey 
x i th  his "Knights of the Golden Horseshoe" (1716) blazed a trail 
over the Blue Ridge mountains for settlers in piedmont and the 
valley. Spots\vood's skill as an architect is still seen in Williams- 
burg in the buildings he designed. I n  172 1 the first county beyond 
tide~vater Tvas created and named Spotsylvania for the governor. 

LVilliam Gooch's administration (172 7-49 j was one of the most 
eventful periods in Virginia history. I n  1730 the assenlbly passed 
Gooch's Tobacco act, which continued, with periodic renewals, to 
regulate the quality of the staple crop and medium of exchange 
until the Revolution. I n  1736 the Virginin Gnzctte was founded. 
During King George's Tl'ar Gooch commanded S'irginia troops a t  
Cartagena. By mid-18th century Scotch-Irish, Germans and tide- 
water Virginians had settled the valley and a few had entered 
trans-Allegheny a t  Draper's &leado\\-s. The organization of the 
Ohio company in 1747 and its founding of a fort a t  the forks of the 
Ohio precipitated the French and Indian \$'ar, in which Virginia 
took a prominent part. 

During the 1730s and 1740s Presbyterians gained a strong foot- 
hold in Virginia and organized Hanover presbytery, and in the 
1750s the Separate Baptists from New England entered Virginia. 
Both denominations increased rapidly. 

During the quarter-century before the Revolution, as Virginia 
grexv in strength and political maturity, its house of burgesses be- 
came increasingly active in opposing the royal prerogative in such 
matters as the veto of the colony's la~vs, the Proclamation of l i63 
restricting westward expansion, and taxes imposed by parliament. 
Before 1776 such leaders as Richard Bland and Thomas Jefferson 
were formulating the constitutional and ethical bases for revolt, 
Patrick Henry was becoming an orator and George Washington 
mas acquiring military and political experience. 

Virginia in 1763 had an estimated total population of 121,022 
almost evenly divided between whites and Negroes. The  popula- 
tion was rapidly increasing. The  great planters were building 
substantial homes: the homes of,lesser iarmers were neat and \yell 
built. Those who had the means enjoyed good books, music, the 
theatre and other forms of entertainment. An average of more 
than 50.000 hogsheads of tobacco, valued a t  £500,000 moved each 
year from Virginia to British ports. 

R e v o l u t i o n a r y  Period.-S7irginians took the lead in the con- 
stitutional crises preceding the Revolutionary War. They passed 
the Stamp Act resolutions of 1765; started in 1769 the boycott of 
British goods in order to cause the repeal of the 'Townshend acts ;  
revived in 1773 the committee of correspondence of 1759 and 
brought about an intercolonial committee; called the first con- 
tinental congress in I774 and furnished its president, Peyton 
Randolph; set up a revolutionary committee of safety and armed 
for defense in 1775;  called on congress on May 15, 1776, to declare 
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independence; furnished the author, Thomas Jefferson, of the 
Declaration of Independence; and provided the leader of the 
Revolutionary army, George IVashington. The May 1776 conven- 
tion, in addition to proposing that congress declare independence, 
form a union and make foreign alliances; set up a commonwealth 
and chose Patrick Henry as its first governor. Meanwhile, in 17i5, 
Governor Dunmore, fearful of the volunteer riflemen gathering in 
Williamsburg, had fled to the safety of the British fleet. On Nov. 7 
he declared martial law and waged mar against Virginia until forced 
to leave the following July. 

I n  1778 George Rogers Clark led an army of Virginia and Ken- 
tucky riflemen in the conquest of the Northwest Territory: his 
campaign ended the Indian menace and brought that region into 
the area claimed and secured by the United States in the peace of 
1783. M e a n ~ ~ h i l e ,  in 1781, Virginia gave up to the Cnited States 
its claim to the territory, based on its charter of 1609 and the 
more practical right of conquest, and in 1792 consented to the 
formation of Kentucky out of the state's xesternmost counties. 

During the Revolutionary War Virginia moved its capital from 
IVilliamsburg to Richmond (9q.v.) in l i80,  reformed its code of 
laws in 1'779, abolished the African slave trade in 1778 and set up 
19 counties in the west (1776-82). The British captured Ports- 
mouth (9.v.j in Oct. 1780. I n  Jan. 1781 Benedict Arnold sailed 
past Portsmouth, took Richmond and set up headquarters a t  Ports- 
mouth. Corn~vallis brought his army into I'irginia from the south 
that spring, and Jefferson, governor of the state, with inadequate 
forces, lvas unable to stop him. Cornwallis, after marching his 
army through Richmond, ~Villiamsburg (near which, at Green 
Spring, Laiayette attacked him) and Portsmouth, came to Uork- 
town and fortified the place. There, trapped by the American and 
French armies under Washington and Rochambeau and by the 
French navy under DeGrasse, he was forced to surrender on Oct. 
1 1 8 1 .  This practically ended the war (see also YOKKTOWX). 

Pos t -Revolu t ionary  Period.-For almost half a century after 
the Revolution, Virginia, impoverished by tvio wars and their after- 
effects and finding its soil depleted as a result of tobacco growing, 
suffered econon~ically, and 17irginians migrated to populate the 
west, northwest and southwest. But the foundations for future 
progress v-ere being laid. The political philosopher John Taylor 
published a series of essays in 1803, collected in a book. Tlte Arutou, 
in which he advocated improved methods of agriculture. In  1818 
Edmund Ruffin called attention to the benefit from the use of marl 
(lime) on acid soil, and his Essay on Calcareo~ls Vaiizsues (1832) 
and articles in his journal, Famaev's Register (beginning June 
1833), revolutionized agriculture in Virginia and else~vhere. 

Virginia began an eficient system of chartered banks in 1804. 
The state undertook or aided in the building of roads, canals and 
railroads; and Virginians began direct trade with Europe and 
South America. By 1860 Virginia was the leading manufacturing 
state in the south. A state university and several colleges had 
been founded before 1850, public schools were being established 
by local option in 1846 and numerous private schools were flourish- 
ing. The constitution of 1851 pro\-ided white manhood suffrage, 
popular election of many officials. including the governor, and 
ended sectional inequalities in representation. 

Slavery remained an unsolved evil. In Jan. 1832, after Nat 
Turner's slave insurrection in Southampton the previous year, the 
17irginia assembly tried in vain to find a solution; and abolitionists' 
indiscrinlinale abuse almost silenced native reformers. 

C iv i l  W a r  a n d  Reconstruction.- In 1861 Virginia seceded 
from the union. Richmond became the capital of the Confederacy, 
and Virginia was a battleground throughout the \Tar that fo l lo~~ed  
( s e e  A~IZRICAN CII-IL W A R) .  I n  1863 the state lost one-third of 
its territory to form iVest Virginia (q .7 . ) .  In 1867 congress placed 
the South under military rule. Virginia being Military District 
S o .  1. with Gen. John M. Schofield in command. 

Cnder the Reconstruction acts most lTirginians with any experi- 
ence in government were disfranchised. .A constitutional conven- 
tion made up largely of carpetbaggers and sca la~ags  met and 
drew up a new constitution, xvhich included articles that ~vould 
have excluded thousands of whites from lroting and disqualified 
almost every native white citizen from holding office. A committee 

of nine citizens headed by Alexander H. H. Stuart, however, se- 
cured permission from the federal authorities to vote separately 
on these articles, and they were rejected by the voters. The re- 
mainder of the constitution, including manhood suffrage, was 
adopted (1869); and congress readmitted the state to the union 
on Jan. 26, 1870. 

Virginia escaped much of the punishment that Reconstruction 
inflicted on other states, but it had lost thousands of its young 
men and had been devastated by invading armies, its banks had 
been closed, its currency turned into ~vorthless paper, its labour 
force demoralized and its territory occupied by its former enemy. 
I t  n-as also saddled with a prewar debt, made for internal improve- 
ments, amounting in April 1871 to over $45,000.000, more than 
one-third of which was interest accrued during the war and Re- 
construction. 

Strife over the state debt was the prominent feature of political 
life during the 18iOs and '80s. &'hen the pre-Reconstruction lead- 
ers regained control of the government, they provided for payment 
of the entire debt, designating one-third as West Virginia's share, 
for  the payment of which Virginia assumed responsibility. The 
bankrupt state could not meet its obligations to its citizens and pay 
interest to its creditors, however, and the new system of public 
schools, organized in 1870. suffered accordingly. Then a group, 
the Readjusters, claiming that the debt and interest needed prun- 
ing and with aid of the Republicans: seized control of the govern- 
ment in 1882 and "readjusted" the debt, both principal and 
interest. Not until 1891-92 was a satisfactory compromise settle- 
ment reached xvith the creditors, and later \\lest Virginia paid its 
share. The Democratic party \\.as revived in 1883 and has con- 
trolled the state since then. I n  presidential elections the state 
supported the Republican candidate in 1928, 1952, 1956 and 1960. 

Virginia adopted a new constitution in 1902. 
2 0 t h  Century.- In 1926 Harry Flood Byrd became governor 

of Virginia and within four years he had revolutionized the govern- 
mental machinery. During the first 60 days of his administration, 
the general assembly instituted a remarkable group of reforms 
through statutes or constitutional amendment. I t  revised the tax 
system; reformed the fee system; initiated constitutional amend- 
ments which greatly shortened the ballot, concentrating authority 
in the governor's hands; and encouraged industries to settle in 
Virginia. The years after f orld War I found the state's pros- 
perity increasing as agriculture was diversified, manufacturing 
became more important in the economy and the tourist business 
became a major enterprise. 

The depression of the 1930s was less severe in Virginia than in 
many other states. In the period before U.S. entry into World 
War I1 Virginia was the first state to set up a state defense system. 
The war brought tens of thousands of soldiers into the military 
camps of the state. The Hampton Roads area had a great boom 
~vith the expansion of the Norfolk naval base and the shipbuilding 
activities in Newport Nelvs. 

GOVERNMENT 

Alterations in the 1920s and later amendments llave made a vir- 
tually new constitution from that of 1902. Qualifications for vot- 
ing. also for office holding are: age. 21 years; residence in the 
state one year. county. city or toxm six months, precinct 30 days; 
payment of poll taxes for the preceding three years; and registra- 
tion at  least 30 days before election or primary election. The 
voters in state elections choose only the senators and delegates to 
the general assembly, the governor, lieutenant governor and 
attorney general. 

Executive.- The governor chooses the heads of the 12 adminis- 
trative departments of the government and is the business manager 
of the state. To aid the governor and general assembly are such 
agencies as the dix-ision of statutory research and drafting, the 
legislative advisory council and the state planning board. 

Legislative.- The general assembly, which originated in 1619, 
consists of tn-o houses, the house of delegates, limited to 100 mem- 
bers elected for two years, and the senate, limited to 40 members 
elected for four years. I t  regularly meets at Richmond on the 
second Wednesday in January in even-numbered years. 
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Judiciary.- The administration of justice is vested in the su- or over: and 55.7% of the population 14 years old and over was 

preme court of appeals, circuit courts. city courts and such other in the labour force. Of all employed males. 1 0 . 3 5  was engaged in 
inferior courts as may be established by law. The  seven justices agriculture. 9.8% in construction. 24.8% in manufacturinq and 
of the supreme court are elected by a joint vote of the two houses 2-1.i:; in transportation. public utilities and trade. 
of the general assembly for  terms of 12 years. Each city of the very definite trends appear in population statistics: the increas- 
first class (with a t  least 10,000 residents) and each county and ing importance or^ federal employees to the populntion and econ- 
city is included in a circuit court. These are grouped in 3 i  dis- omy. the declining relative importance of agriculture and the 
tricts, each with its judge appointed by the general assembly. who increasing importance of manufacturing and other services. the 
sits in each court of his circuit. Each city of the first class may grolvth of health, medical and educational services, and the de- 
also have its corporation or hustings court. Each county has a creasing dependence of householders on domestic servants. I n  
trial justice: usually appointed by the judge of the circuit court. com~~osition, in 1960 a larger percentage of Virginia-born ~vhites 
T h e  judge of the juvenile and domestic relations court in each n.ere living in Virginia: on the other hand, the percentage of non- 
county and city (Korfolk excepted) is chosen by the circuit judge; 1-irginia-born whites living in Virginia increased from 6 C  in 1870 
and in each county the trial justice is appointed to that office. to 30.3'; in 1960. The proportion of Kegroes has decreased 

L o c a l  Government.-Virgillia's 98 counties and the 32 inde- steadily since 1830 (then 4 i . 9 5 ) ;  in the i O  years before 1950 it 
pendent cities that have jurisdiction separate from the counties decreased 20~:. while the ~vhi te  population increased 19.542. 
are agents of the state as ~vell  as units of local legislative and ad- Vijrgitiiu: Places of 5,000 o~ I f o r e  Popztlatio~z (1960 Censzls)* 
ministrative bodies enjoying a large degree of autonomy. The - 

Place 
Poptilation 

counties are divided. into magisterial districts, from each of xhich I 
1960 ' 1950 1 1940 ' 1920 ' 1900 ' 

*Populations are reported as  constituted a t  da te  of each census. Exzlurles .Irlington board on the budget have visited the state's agencies and institu- ,,,,,,t, ~,,,,, (19601 163,401, which was considered an  urban area, +Xarne changed 
tions and held public hearings in Richmond. irorn Iiedioril City since 1910. 

Note. IJx-li indicates place did not exist during reported census, or datd no t  available. 

POPULATION EDUCATION 

T h e  population of 1-irginia in 1790 was 747,610; in 1830 it was P u b l i c  Sch001~.--1~irginia replaced its local option system of 
1.211.405; in 1870, 1,225,163; in 1910, 2.061.612; in 19-10, 2.679.- public free schools of 1846 with a state-wide system in 18i0 .  I n  
r - l .  
1 , a ,  in 1950. 3,315,680; and in 1960. 3.966.919. This last figure the late 1950s there were more than 800.000 pupils of school age 
represented an increase of 19.54; over the population in 1950. ( 7  to 19) and more than 30.000 teachers (including principals and 
The population per square mile in 1960 was 97.2, as compared supervisors). The  state also supported two schools for the deaf 
with 81.3 in 1950. 65.6 in 1930 and with 49.6 ior the C.S.  in 1960. and the blind. 

Of the 1960 population 1,833.283 or 46.2C; lived in incorporated Higher Education.- State I?zstit2~tions.-'The i7irginia state 
places of 2,500 or more. as compared with 40.372 in 1950 and board of education accredits 13 four-year colleges and universities 
35.3" in 19-10. The state has five standard metropolitan statistical and 2 junior colleges under state control. The leading Virginia uni- 
areas. These areas had a total population of 1,481,008 or 37 .3~ ;  versity, indeed one of the leading southern universities, is the Cni- 
of the total population of the state in 1960. versity of  Yirginia a t  Charlottesville, founded in 1519 and largely 

The  number of households in 1950 Tvas 845,932. as compared the creation of Thomas Jefferson:n.ho left his mark on its beautiful 
x%-ith 62;.532 in 19-10, The average population per household had buildings and grounds and on its academic traditions. \\'omen are 
declined from 4.3 in 19-10 to 3.9 in 1950. admitted only to the professional and graduate schools ; its liberal 

The  population of the state Tvas distributed by colour and na- arts college for 11-omen is the Mary 1Vashington college of the 
tivjty in 1960 as follows: 78.1S{ native white; 1.1 c& foreign-born University of Virginia a t  Fredericksburg, started in 1908. The 
~vh i t e ;  and 20.872 nonwhite, practically all Negro. These were university's schools and colleges include arts and sciences. archi- 
99.5 niales per 100 females in the white population. and 98.1 in tecture. business administration, commerce. education, cngineer- 
the nonwhite population; i . 3 5  of the population 'ivas 65 ytars old ing, law, medicine and nursing. I t  has several affiliated junior 
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colleges. The university publishes The Virginia Quarterly Re- 
u i ~ w .  

Oldest of the institutions of higher education is the College of 
William and Mary at  Williamsburg. chartered in 1693 by King 
William and Queen Mary, the second oldest college in the United 
States and pioneer in such fields as law,, modern history, modern 
languages, lecture system, honour system and elective system. I t  
is a coeducational college of liberal arts, with its associated 
Marshall-Rythe school of law. In  co-operation with Colonial Wil- 
liamsburg, Inc., the college conducts the Institute of Early Ameri- 
can History and Culture and publishes the William and Mary 
Quarterly. Affiliated as the Colleges of William and Mary under 
one board are, in addition to the College of William and Mary, 
Norfolk college, the Richmond Professional institute, and two 
junior colleges-Christopher Newport a t  Newport News and 
Richard Bland at  Petersburg. 

Other state institutions are Longwood college at  Farmville, a 
college for women, at  which a few Inen are admitted as day stu- 
dents (founded 1884), and Madison college (1908) at  Harrison- 
burg, coeducational but enrollment of men limited. The Medical 
College of Virginia was established in Richmond in 1837 as the 
Medical College of Hampden-Sydney and became independent of 
Hampden-Sydney in 1854. Virginia Military institute at  Lexing- 
ton, founded in 1839, is famous for the distinguished military 
leaders numbered among its graduates. Virginia Polytechnic in- 
stitute at Blacksburg is a land-grant college established in 1872 
under the Morrill act, specializing in agriculture, applied science, 
business administration, engineering and home economics; it has 
several branches for the first two years, and Radford college (1910) 
at  Radford is the women's division. Virginia State college at 
Petersburg was established for Negroes in 1882; it offers a broad 
program and has a four-year affiliate college in Norfolk. 

Private.-The state board of education accredits 18 four-year 
colleges and universities and 12 junior colleges under private con- 
trol. Among these are Bridgewater college (Church of the Breth- 
ren; 1880) at Bridgewater; Emory and Henry college (Methodist; 
1838) at  Emory; Eastern Mennonite college (1917) at Harrison- 
burg; Hampden-Sydney college for men (Presbyterian; 1776) at 
Hampden-Sydney ; Lynchburg college (Disciples of Christ; 1903) 
at  Lynchburg; Mary Baldwin college for women (Presbyterian; 
1842) at  Staunton; Presbyterian School of Christian Education 
(1914) in Richmond, devoted chiefly to preparing momen for posi- 
tions in the mission fields and as directors of Christian education 
but offering also a regular liberal arts program; Randolph-Macon 
college for men (Methodist; 1830) at  Ashland, the oldest Meth- 
odist college in the United States; Randolph-Macon Woman's col- 
lege (Methodist; 1893) in Lynchburg; Roanoke college (Lutheran; 
1842) in Salem; Shenandoah College and Conservatory of Music 
(1875) at  Dayton; Sweet Briar college for \i70men (1901) at  Sweet 
Briar; the University of Richmond (Baptist; 1832); M'ashington 
and Lee university for men (1749) at  Lexington, originating in a 
classical school and later named for a benefactor, George Wash- 
~ngton.  receiving its present name in 1870 after the death of Robert 
E Lee, its president from 1865 to 1870; Hollins college for women 
(1842) at  Hollins. 

Hampton institute at  Hampton was founded in 1868 by Gen. 
Samuel Chapman Armstrong to bring education to recently freed 
Negroes. I t  is a nondenominational, nonprofit-making institution, 
incorporated by the state in 1870, that trains students in agricul- 
ture, building construction, architectural design and engineering, 
several trades, business, home economics, education and general 
studies St. Paul's college at  Lawrenceville was founded for Ne- 
groes in 1888 primarily as an industrial school, but after 1941 
offered a full college course. Virginia Union university at Rich- 
mond was organized in 1899 from two schools founded in 1865 for 
Negroes. 

HEALTH AND WELFARE 

Virginia established its state board of health in 1872. The 
commissioner of health formulates public health policies and pro- 
grams and supervises at1 personnel and activities of the health 
department. The department has divisions of alcohol studies and 

rehabilitation, local health services, engineering and dental health. 
The department of welfare and institutions is headed by a 

director, who is advised by a policy-making board of welfare and 
institutions. The department has four divisions: (1) division of 
general welfare, which administers aid to dependent children, old- 
age assistance, aid to the totally or permanently disabled and 
general relief; ( 2 )  division of corrections, which administers and 
supervises the six institutions for male and female offenders con- 
victed on felony or misdemeanor charges, and inspects and super- 
vises local jails and lockups in the state; (3) Virginia parole board, 
which sets the policy for and administers paroles; (4) division of 
youth services, which supervises the care and treatment of chil- 
dren committed to the board by the juvenile courts, is responsible 
for supervision and development of local detention and probation 
services for children, and administers two schools for boys and 
two for girls committed to the board of welfare and institutions 
by the courts. 

The department of mental hygiene and hospitals controls the 
seven institutions that care for the mentally ill or deficient and 
the alcoholic. Virginia's Eastern State hospital a t  Williamsburg, 
established in 1773, is the oldest state-supported institution for 
the insane in the United States. 

THE ECONOMY 

Ten years of Civil War and Reconstruction and the social and 
economic troubles that followed during another quarter-century 
delayed economic development in Virginia for a t  least a genera- 
tion, but beginning about 1930 such forces as improved agricul- 
tural methods, modern highways, the great increase in military and 
other federal installations, increased efficiency in government and 
the coming of industries to small towns and rural communities 
brought about an acceleration. The flow of native population from 
Virginia was reversed after 1930, and the increase in average per 
capita income surpassed that of the country at  large. An inter- 
esting development of the second quarter of the century was the 
large number of industries near to and drawing their workers from 
small neighbouring farms. Automobiles, good country roads, 
higher incomes and government aid have enabled rural families to 
enjoy city conveniences: by 1950 four-fifths of farm families had 
electricity, about one-fourth had running water, one-half had auto- 
mobiles and one-fourth had telephones. Although the mild climate 
and lack of population congestion make living conditions generally 
pleasant in Virginia. the average annual earning per worker is be- 
low the average for the nation. 

Agriculture.- The average Virginia farm has about 110 ac.; 
tenancy is around 17%. In  the decade 1940 to 1950 for the first 
time the number of persons employed in agriculture fell below the 
number employed in wholesale and retail trade and in manufac- 
turing, but agriculture remained a major element in Virginia econ- 
omy. In  spite of a decline of about one-fourth in the number of 
farmers and the withdranal of 1,000,000 ac. from cultivation for 
purposes of reforestation. the total value of farm products greatly 
increased. More than half of Virginia's farm income is derived 
from livestock and poultry and their products. About one-fifth 
comes from tobacco, grown chiefly in the lower piedmont. The 
eastern counties grow truck vegetables, peanuts, potatoes, grains 
(especially corn) and hogs; peanut-fed hogs from this region, 
processed at  Smithfield, furnish the famous Smithfield hams. Up- 

.per piedmont has many stock and dairy farms with crops of grain 
and hay. In  the rich limestone soil of the valley-mountain coun- 
ties are found large orchards of apple and other fruit trees, blue- 
grass and grains, as well as cattle, sheep and poultry farms. 

Manufacturing.-Manufacturing is groxing rapidly in Vir- 
ginia, the five chief industries (in order of value added) being 
chemicals and chemical products, textile mill products, tobacco 
manufactures, food and kindred products, and pulp. paper and 
paper products. Virginia ranks third among the 11 southeastern 
states in value added by industry and fourth in numbers employed. 
Employment in textile manufacturing, though by the late 1950s 
still occupying the largest number of workers, was on the decline. 

Minerals.-The most important of Virginia's mineral commodi- 
ties in quantity and value is bituminous coal, found in seven coun- 
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ties of the Appalachian plateau region, the annual production over 
seven years in the 1950s ranging from li,600,000 to 29,500,000 
tons. 

Tidewater furnishes sand, gravel, clay and marl. The sand and 
gravel combination used for building roads, third in importance 
among Virginia's mineral industries, conies mainly from this re- 
gion. Clay from all sections of Virginia is used in'brick, tile and 
ceramic products. Virginia is the only producer of aplite in the 
United States; other minerals produced in the state for ceramics 
are kyanite, feldspar and silica sand. CTnderneath the piedmont 
and Blue Ridge regions are belts of crystalline rocks that furnish a 
great reserve of stone. Production of crushed stone and concrete 
aggregate is state-wide, ranking second in importance among min- 
eral resources. Piedmont also furnishes soapstone and greenstone. 
Throughout the Appalachian Ridge and valley region are extensive 
beds of limestone. dolomite and shale. Pulverized limestone and 
dolomite. T'irginia's fourth-ranking mineral commodity, are valua- 
ble for  agricultural. chemical, metallurgical and other specialized 
uses. The manufacture of cement from limestone and shale is an 
important and growing industry. Virginia's leading metallic min- 
eral, zinc. is mined in the Blue Ridge and valley region. 

Other minerals produced in con~mercial quantities are barite, 
calcareous marl, gypsum, manganese, mica, pyrites, ilmenite, slate 
and talc. 

Fisheries.-Along Virginia's 1.280 mi. of tidal coast line (780 
mi. mainland and 500 mi. island) on the *\tlantic ocean, Chesapeake 
hay and the great tidal rivers, fisheries furnish part or full ern- 
ployment for 6,000 to 10.000 fishermen. Oysters contribute about 
one-half the value of the total catch. The chief edible fishes are 
sea bass. porgy. alewife, croaker, shad and spot. About two-thirds 
of the finfish caught in 1955 were menhaden, valuable for oil, 
meal and fertilizer. I n  the coastal counties are located Inany sea- 
food plants and fertilizer factories. 

Trade.-Virginia has four ports on the great Hampton Roads 
(9.v.) harbour-Sewport News,, Korfolk. Portsmouth ( q q . ~ . )  and 
South Norfolk-and three river ports-Alexandria (q.v.1 on the 
Potoniac and Hopewell and Richmond i9.v.)  on the James. Of 
the exports from these ports (around 55.000,000 short tons an- 
nually) coal comprises 957; (by  volume). the Hampton Roads 
ports being among the world's chief coal-exporting centres. Other 
products passing through the ports outward are iron. chrome and 
manganese ores and gypsum (totaling about 30:; by volume), 
grain, soybeans, tobacco. and iron and steel scrap. Petroleurn 
products make up about 60q of imports; also imported are nevis- 
print, logs and lumber. fertilizers and fertilizer materials. and food 
products, especially sugar and fruits. S ine  trunk-line railroads 
connecting with other railroads throughout the country converge 
on the Hanipton Roads ports. Excellent piers, grain elevators and 
ore-handling facilities add to the ports' usefulness. More than 
450 steamship owners or operators link these ports with about 300 
world ports. 

T r a n s p o r t a t i o n  a n d  Communication.- A letter from 
George IVashington to Gov. Benjamin Harrison in li84 recom- 
mended state aid for works of internal improvement connecting the 
James and the Potomac rivers with the Ohio in order to capture 
for the Virginia ports the trade of the \I-est. This letter resulted in 
1785 in the creation of the James River Co. and the Potomac River 
Co., starting a new era in constructing works of internal improve- 
ment in Virginia. Later the state built turnpikes connecting the . 
Valley of Virginia with the Ohio, and financed other turnpikes. In  
1827 Virginia chartered the horse-powered, later steam-polyered, 
railroad line connecting I$-inchester with the Baltimore and Ohio 
at Harper's Ferry. Between 1850 and 1860 Virginia extended its 
lines from 384 to 1,350 mi. By the second half of the 20th century 
there \yere 12 Class I railroads and several lesser roads, with more 
than 4,000 mi. of main-line track. The focal points of the rail- 
roads are Washington. Richmond and the ports of Hampton Roads. 
F e ~ v  regions in the state are more than ten miles from a freight 
depot. but passenger service is limited, buses often furnishing 
cheaper and more convenient service. 

There are about 50.000 mi. of state highways and several thou- 
sand more miles of municipal and federal roads. 'l'irtually every 

part of the state is served by buses. 
Interstate and intrastate water transportation, once of vital im- 

portance, has given place largely to land transportation systems, 
but large supplies of raw materials are carried by IT-ater to chemical 
and paper plants having their own piers. There are ferries across 
Chesapeake bay bet~veen the eastern and western shores, and an 
important amount of local traffic moves by water. 

Four main airways enter or cross the state, placing some of the 
chief cities of I'irginia on air lines serving the chief centres of 
the north, south and west. The state is well supplied ~v i th  radio 
stations and television facilities. 

See also Index references under "Virginia!' in the Index \~olume. 
B I R L I O G K ~ P H P . - E ~ ~ ~  G. S\i~em, A Bibliography o f  i"irginia, part i 

(1916), part ii (1917), part iii (1919), other bibliographies in \?rginia 
State Library Bzilletins, and, with John h l .  Jennings and James A. 
Servies, Selected Bibl iography o j  Tz7irgillia, 1607-1699 (19 57) ; Wilmer L. 
Hall, i l  Bihliogrc~phy of T-irgilzia, part iv (1932), part v (1955) ; Check 
List of Trirgi7zia S ta te  Pzlblicatiorzs (1956 et seq . )  ; Lester J .  Cappon, 
Bibl iogmphy of Virginia H i s to ry  Sirzce 1965 (1930), and 17irgiizia .Vews- 
papers, 1821-1935 (1936) ; E .  G. Swem, Virgilzia Historical Index ,  
2 vol. (1934, 1936). 

Guides and Gazet teers:  Henry Hartwell, James Blair and Edward 
Chilton, T h e  Preseizt S ta t e  of Virgi~z ia  and the  College (written in 1697, 
1st ed. 17?7), ed. by Hunter D.  Farish (1910) ; Hugh J o n ~ s ,  Prcsent 
S la te  o f  Virgilzia (1st ed. l724), ed. by Richard L. Morton (1956) ; 
Robert Beverley, His tory  afzd Pres fn t  S ta t e  oJ Virgitzia (1703), ed. by 
Louis B. If-right (1917) : Tean Gottmann. T'ir~inia a t  LT f id -Ce~z t z i r~  
(195.5) ; l7iigi;ia, a Gzii'dh 11940) and T J L ~  ,\-egio i n  T:irgiizia (1940j, 
both prepared under the LI-orks Progress Administration. 

Physical Featzlres: Joseph K .  Roberts, Anlzotated Geologiral Bibliog- 
raphy of T,7irgi?zia (1942) ; H .  Gannett, "Gazetteer of Virginia," U.S. 
Geological Survey Bzllletilz 232 (1904) ; Thomas L.  LVatson, . M i i ~ ~ r a l  R e -  
soui.ci.s of b'irgiriia (1907) ; G. T .  Surlace, "Physiograph:- of Virginia" 
in ;\merican Geographical Society Bulletilz, vol. xxxviii (1906). and 
"Geography of Virginia." in Philadelphia Geographical Society Bztlleti t~,  
1-01. v (1907) ; 1-irginia Pol:-technic Institute and U.S. Department of 
,igriculture Extension Service, "Soils oi  I'irginia," Bulletin 203 (1893) ; 
William B. Rogers, Geology of Virginia (1884; reprint o i  annual re- 
ports, 1836-41). 

History:  Richard L. Morton, Colonial Virginia, 2 vol. (1960) is the 
fullest account of that  period; IVilliam E. Hemphill, Marvin IT. Schlegel 
and Sadie E .  Engelhere, Cavalier Co77zn1onwealth (1957) ; Virginia 
Historical Society, Col l e r t i o i i~ ,  11 vol. (1833-92) ; I'irginia Al fagazi?~e of 
History alzd Biography (1893 et seq.) ; IV i l l i a t~~  and J I a r y  Qziarterly 
(1892 et seq.) ; n l e r ' s  Quarter ly  Historical aizd Geizeulogical JIaga- 
zilzr (1919 et s eq . ) .  

The Virginia Colonial Records Project made a definitive guide to 'the 
sources oi Virginia history abroa'd-1580-1780-and provided hundreds 
of microfilm reels of them. IVilliam IV. Abbot. r l  T'irgilzia Chro~zo loqy ,  
163.5-1783 (1957) ; William LV. Hening, Staizltrs a t  Largc . . . of T'ir- 
giizia, 13 vol. (1809-1823) ; journals of the house of burgt~sscs and oi  the 
council; .%lf J .  Mapp, Jr., T h e  Virginia Erprr inze~zt  (19.;;) ; Wesley 
Frank Craven, T h e  S o i ~ t i z c r ~  Cololzirs i n  the  Seventeelztlz Celztzrvy 
(1919) ; Thomas J .  Wcrtcnhaker. The Old S o z ~ t h  (1912), and Barolz's 
Reb~l i io tz ,1676 (195;) ; Earl G. Smem (ed.), T h e  Ja7.iz~stown 350th  d~z- 
t z i v ~ ~ s a r y  Historical Bookle ts ,  23 vol. (1957), and Brothers  o f  t he  Spade,  
Corre spo~zd~nce  of Peter Collinsorz . . . and J o h n  Cust is  11919), re- 
printed irom Antiquarian Society Proceedings for -April 1958-iootnotes 
valuable also; Susnn M. Kingsbury (ed.), Records  of t he  Virgilzia Conz- 
palzy of Lolzdolz, 4 vol. (1906-1935) ; LLrilliam Byrd, TlJritings o j  Col.  
Williatlz Byrd of Wes tover ,  Esq., ed. by John S.  Bassett (1901) ; Charles 
R .  Linpley, T h e  Tralzsition i n  Virgitzia F r o m  Coloizy t o  Conznzonsi~ealtiz 
(1910) ; David J .  Mays. R d l ~ z u n d  Pr~zd l e ton ,  2 vol. (1952 ) ; Dumas 
Malone, T h e  Age o j  Jeflerso7z (1938 et seq . )  ; Julian P .  Boyd, T h e  
Paprvs o j  Thovzas  Jegerson (1950 et seq . )  ; biographies and writings of 
such \-irginians as Alexander S p o t s ~ u o d ,  Robert Dinwiddie, George 
Washington, Patrick Henry, James Madison, George Mason and John 
Taj-lor. 

Special Phases of t he  Colonial Per iod:  Philip A. Bruce, Ecolzon~ic  
His tory  o f  I'irginia i n  t he  Seven t ee~z th  Centzirql, 2 vol. (1896), and his 
other ~ ~ o r k s  ; Louis B. LTright. First Gentlrl??en of Virgilzia (1930) ; 
Charles S. Sydnor. Grntlrtlzen Freeholdevs (1952) ; Morgan P .  Robin- 
son, I'irgitzia Cou~z t i e s  (1916) : Thomas P. Abernethy, Three  Virgitiia 
Frotztiers (1910) ; Samuel Kcrcheval, His tory  o f  t he  Val ley  o j  Virgilzia, 
ed. by Orcn F. Morton (1925) ; George 42. Rrydon, I'irgiizia's L V o t h e i  
Church,  2 vol. (1937. 19.5'2) ; William Meade, Old Ch?*rclzfs, AVilziste~,s 
and Faitzilies o f  Virgilzia, 2 vol. (1861) ; William H. Foote, Ske t rke s  o f  
Virginia, 2 vol. (1850, 1856) ; Robert B. Semple. His tory  o f  t he  Rise  
alzd Progress of t he  Baptists iz T7irginia, ed. by G .  IV. Beale (1894, 
from 1811 ed.) ; ITilliam IT. Sweet. I'irgilzia J l e thod i~ l i z ,  a Hi.,tory 
( 1 9 5 5 ) .  TPrgi~zia Garc t t r  (\Villiamsburg) (1736 ct seq. )  ; Lester J. 
C a o ~ o n  and Stella F. Duff. I ' i rc i l~ ia  Gazet te  Itzdez. 1736-1760, 2 vol. ' - 
(1630). 

T h e  ilizte-bellunz and  Civil  W a r  Periods: Biographies and writings of 
William H .  Giles, Thomas Ritchie, John Tyler, Thomas R. Dew, Ed- 
mund Ruffin, R. E. Lee, Francis H. Pierpont; Joseph C. Robert, The 
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D r y  docks a t  Newport  News, one of the largest shipyards of the Carbon dioxide manufacturing plant  a t  Sal tv i l ie ,  western Virginia .  Chemicals and a l l ied 
wor ld products are the most valuable industry of the state 

A G R I C U L T U R E  A N D  I N D U S T R Y  I N  V I R G I N I A  
B Y  C O U R T E S Y  O F  ( T O P  L E F T )  N O R F O L K  A N D  W E S T E R N  R Y  , ( T O P  R I G H T )  N O R F O L K  C H A M B E R  O F  C O M M E R C E ,  ( C E N T R E  L E F T )  T H E  A M E R I C A N  I c E L C C O  LO., ( C E N T R E  R I G H T )  R E Y N O L D S  M E T A L S  

c O . ,  I B O T T O M  L E F T )  N E W P O R T  N E W S  S H I P B U I L D I N G  A N D  D R Y  D O C K  C O . 9  P H O T O  B Y  N I X O N ,  ( B O T T O M  R I G H T )  O L i N  M A T H I E S O N  C H E M I C A L  C O R P .  
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Road Froilz Monticello . . . the Slavery Debate o f  1832 (1941)  ; Henry 
T. Shanks, T h r  Seccssioiz ,I.lovenzerzt iiz Virginia, 1847-1861 (1934) ; 
James C. hZcGregor, Dist.uption o f  T'irginicz (1922) .  

For the Pcrioti Sit2ce 1865: Richard L. Morton, Virginia Siizre 1861, 
vol. iii of P. A. Bruce, L. G, Tyler and R. L. Morton, History of Vir-  
ginia (1924) ; Xllen itT. Moger, Rebuildi?zg o f  the Old Doiizinioiz . . . 
1880-1902; biography o i  IVilliam >'lahone and autobiography of John 
E. Massey ; LVilliam D. Sheltlon, Populisn? iiz the Old Doritixiotl (19 .35 ) .  

SCE also J. I.. Blair Buck, Developrizent of Public Education ilz Vir-  
gilziu, 1607-1952 (1952) .  

Current statistics on production, employment, industry, etc., may 
be ot~tainrd from the pertinent state depctrtments; the principal figures, 
together with the current history, are summarized annually in the 
Liritaiiizica Rook of the E'car, American edition. (1Z. L. hlo.) 

VIRGINIA, UNIVERSITY OF, a state institution of 
higher learning for men, founded in 1819 near Charlottesville, Pa..  
hy Thomas Jefferson. Mary Washington college ( I  908) a t  Fred- 
erickshurg, 1-3.. in 1915 became the Women's College of the Uni- 
versity of Virginia. See  T'IRGISIA: E d ? i ~ ( ~ f i o l ~ .  

VIRGINIA CITY, county seat of Storey county. Kev.. U.S., 
is situated 23 mi, S.E. of Reno. I n  June 1859, the fabulous gold 
and silver strike k n o ~ ~ n  as the Comstock lode turned the sur- 
rounding area into a booming mining camp overnight. When the 
Nevada territory was created by congress in 1861, Virginia City 
had more than three-fourths of the population of the new terri- 
tory. In  the 1870s it had a population of 30.000 persons; there 
Tere six churches and 100 saloons. The discovery of the "big 
bonanza" in 1873 led to a high point of $36,000.000 in mining 
production in 1878. A great fire in 1875 practically destroyed 
the town's buildings. with a loss estimated at $12.000,000. The 
',bonanza harons" who made their millions in the mines proceeded 
to build \-ictorian-style mansions and even the public buildings 
were elahorately decorated. One of the reporters of the city's 
newspaper. the T c r r i t o ~ i u l  Enterprise,  during its boom period was 
Snmucl Clemens, ~vho first signed his pen name Mark Twain to one 
of his newspaper stories. 

1-irginia City burned itself out in less than a quarter century 
of frantic nlining activity. with the ore beginning to disappear in 
the 1880s. The population dl\-indled to less than 1.000 and it soon 
became a "ghost to~vn," consisting of one main street. two or three 
parallel streets. and a few short cross-streets. The remaining busi- 
hgss houses-mainly saloons and 
popular museums for the tourist 
trade--are clustered on the main 
street and there is only a scat- 
tering of buildings and homes in 
the resl of the city. 

See also SETAD..\: His tory .  
( D .  11:. Ds.) 

VIRGINIA COWSLIP 
(BLUEHELLS ; I I e r f e ~ z s i a  rirgin- 
i c a )  , a S o r t h  American plant of 
the borage family (Borngina- 
ceae j . called also Roanoke bells 
or Almerican lung~vort. I t  gram in 
l o ~  nnleado~vs and in open woods 

H O L i i t  

along streams from S e w  k'ork ,,, ,,,, A ( M E R T E N S I A  V I R  
and Ontario to ?rlinnesota and G I N l c A ,  

south to Tennessee and Kansas 
The Virginia co~vslip is a smooth perennial, with a usually 

erect simple or sornex7-hat branching stern, 1 to 2 ft. high, with 
large, oblong. long-stalked, veiny basal leaves. 

I n  early spring it bears a t  the top of the stem showy clusters 
of biue-purple flowers, These are pink in tile bud but when 
expanded are about 1 in, long and t r u n ~ ~ e - :  shaped, with a 
purple tube and a blue bell. This beai.itifu1 plant. one of the most 
popular wild Aolvers oi  the eastern staics, transplants well and is 
often cultivated. 

SC< ~ O R . ~ G I T . ~ C E A E  ; ~IERTENSIA. 
VIRGINIA CREEPER, a x ~ e l l - k n o ~ ~ n  woody vine (PUT-  

~ J Z ~ ? ~ O C ~ S S I I S  ~ ~ z l i ~ z q l i ~ j o l i u : ~  of eastern North America. sometimes 
culti\-ated for ornament. but not so  ell suited for this purpose as 
the related Boston ivy (P. tvic?l.spiduto). cultivated in the north- 
eastern U.S. Pavthe?iociss~is  belongs to the family Vitaceae and 

climbs by means of suckerlike 
tendrils. The leave? are split into 
leaflets. of which Virginia creeper 
has five. The reds and yellows 
of the lea%es in autumn add to 
the attractiveness of this plant, 
ahich is sometimes  onf fused ni th  
polson ivy (q.v. ). See also 
VITACE~E. 

VIRGINIA REEL, a lively 
American country dance. for- 
merly popular in the United 
States. derived from the Sir 
Roger de Coverley. Originally 
intendetl for six couples only. in 
longnavs formation, it later be- 
came common practice to form 'OSHE 

one long set, the men and V I R G I N I A  CREEPER ( P A R T H E N O C I S -  
SUS Q U I N Q U E F O L I A )  L E A V E S  

nomen in seuarate lines facing 
each other. The steps include the usual country-dance, march and 
galop steps, best danced to the music of the violin, xvith the fiddler 
"calling" the figures. the partners advancing and swinging each 
other and other couples in turn, in a pattern in which the reel is 
most prominent. 

VIRGIN ISLANDS, a group of about 100 small islands and 
islets: in the IYest Indies cq.v.), only 14 of which are inhabited. 
They lie about 40 mi. E. of Puerto Rico and extend for about 60 
mi.. dominating the hnegada passage between the Atlantic ocean 
and the Caribbean sea, and covering a total area of 192 sq.mi. 
The islands are the peaks of submerged mountains that form 
the eastward extension of the submarine plateau constituting 
the base of the Greater Antilles. I n  general, elevations rise 
only a fen- score or a few hundred feet above the sea, but iso- 
lated peaks reach heights of 2,000 ft. The climate is agreeable 
and healthful, temperatures seldom going above 90" F. or falling 
below 65' F. Storms. though not common, are sometimes severe. 
Rainfall averages about 40 in. annually, a few high exposed slopes 
getting much more. sheltered spots getting much less ; there is much 
variation from season to season and from year to  year. Little 
ground water can be found in most parts of the islands, and the 
population depends largely upon cisterns for its water. The sur- 
face of the islands is generally rugged. with good soil decidedly 
lacking. outcrops of bare rock being common, as are also areas with 
coverings of coral sand or shallow loam derived from volcanic ma- 
terial. Before settlement, the land TTas largely covered with scant 
deciduous forest. but most of this has been cut for charcoal and to 
prepare the land for cultivation. The characteristic vegetation is 
scrub timber and Guinea grass. The main cultivated crops are 
sugar cane (used largely for making rum),  cotton, tobacco. maize, 
yams, sweet potatoes and other vegetables for local use. Cattle, 
goats. sheep and swine are raised both for domestic consumption 
and for shipment to the larger urban centres such as those on St. 
Thomas. 

Though otherwise closely related. the islands are divided into 
two political groups, the British Virgin Islands and the Virgin 
Islands o i  the United States. 

History.-'She Virgin Islands were discovered by Columbus 
on his second voyage. in 1493, and named Las Virgenes, in honour 
of St. Ursula and her companions. The inhabitants were Carib and 
Xrawak Indians. I n  1666 the British occupied Tortola (previously 
settled by the Dutch in 1648) and have held it ever since. I n  the 
17th century the islands xere  favourite resorts of the buccaneers. 
The islands of St.  Thomas, St. John and St. Croix constituted a 
Danish colony from 1754 till 1917. with brief periods of capture 
by the British in 1801 and 1807-15. 

Br i t i sh 'Vi rg in  Islands.-These consist of four larger and 32 
smaller isiands and tiny islets, with a total area of only 59 sq.mi. 
The principal islands are Tortola. Xnegada. Virgin Gorda and Jost 
\-an Ljyke. The inhabitants numbered 7,338 in 1960. most of them 
living on the island of Tortola. The chief town and the capital 
of the British group is Road Town (population in 1960 was 891 ) 
in a good harbour on the south side of Tortola Island. 



VIRGINIUS RUFUS-VIRTUES 
The people are mainly small landowners who replaced the 

former British plantation owners; they give more attention to 
stock raising than to farming. A few are fishermen and boatmen, 
and a number of inhabitants depend upon employment in the U.S. 
islands. The small trade is mostly with St. Thomas and consists 
mainly of livestock. 

These islands form a separate colony with a government con- 
sisting of an administrator who is subject to the governor, an 
executive council and a legislative council. 

V i r g i n  Is lands of t h e  U n i t e d  States.-These consist of St. 
Thomas, St. John and St. Croix or Santa Cruz ( q q . ~ . ) ,  together 
with about 50 small islets and cays. The three larger islands of 
the group were bought from Denmark in 1917 for $25,000,000, 
mainly for their strategic importance in the Anegada passage and 
also because they lie about halfway between New York and 
Panama. There is a U.S. air-base on St. Croix and a submarine 
base in St. Thomas harbour. These islands together with Culebra 
Island and Vieques or Crab Island (both of which are administered 
by Puerto Rico) constitute one of the most important keys to the 
defense of the Caribbean sea and the Panama canal. The city of 
Charlotte Amalie on St. Thomas has an excellent, spacious har- 
bour; formerly an important port of call and coaling station, it 
more recently built oil reservoirs, shipyards, machine shops and 
floating docks. 

There are commercial airports a t  St. Thomas and St. Croix and 
a regular transisland bus service. 

The group has an area of 133 sq.mi and a population of 32,099 
(1960), of T~hich about 7076 is of African descent. St. Thomas, 
second in area, has the largest population 116.201 in 1960), fol- 
lo~ved by St. Croix (14.973), the largest of the group, and by St. 
John (925). The capital. Charlotte Amalie, in 1960 had 12.880 
inhabitants: the great majority of whom were engaged in the 
manufacture and shipping of bay rum and in service to the increas- 
ingly large tourist population. The people of St. Croix are occu- 
pied largely in raising cattle and sugar cane, making alcohol and 
in shipping these commodities to St. Thomas. Christiansted and 
Frederiksted on St. Croix are important ports and trading centres. 
The inhabitants of St. John raise cattle and collect bay leaves, both 
for shipment to St. Thomas. 

Under the Revised Organic act of 193'4: executive power is vested 
in the governor, who is appointed by the president of the United 
States for an indefinite term. The unicameral legislature is com- 
posed of 11 senators elected for two-year terms. The islands have 
the status of an organized but unincorporated territory under the 
jurisdiction of the U.S. department of the interior. Residents of 
the islands are United States citizens. but have no vote in U.S. 
presidential elections and are not represented in congress. 

BIBLI~GR.~PHI- . -A~~U~~ reports, T h e  Governor of  the virgin Islands 
t o  the Secvetary of the Interior; and the biennial Colonial Of ice  Report 
o n  the Leeward Islands. ( G .  M. McB.; X.) 

VIRGINIUS RUFUS, LUCIUS (A.D. 15-97), Roman sol- 
dier, three times consul (A.D. 63, 69, 9 i ) ,  was born near Comum. 
When governor of upper Germany under Kero (68), after he had 
put down the revolt of Iulius \.'index in Gaul, he was urged by his 
troops to assume the supreme power; but he refused, declaring 
that he would recognize no one as emperor who had not been 
chosen by the senate. Galba, on his accession, aware of the 
feelings of the German troops, induced Virginius to accompany 
him to Rome. After the death of Otho, the soldiers again offered 
the throne to S'irginius, but he again refused it. They then at- 
tacked him, and he had to escape through the back of his tent. 
Under Vitellius, one of Virginius' slaves was arrested and charged 
with the design of murdering the emperor. Virginius was accused 
of being implicated in the conspiracy, and his death was de- 
manded by the soldiers. 

Vltellius refused to sacrifice him to the army's resentment, and 
Virginius subsequently lived in retirement, chiefly in his villa at 
Alsium, on the coast of Etruria, till his death in 97, in which year 
he held the consulship, together with the emperor Nerva. At the 
public burial with which he TI-as honoured, the historian Tacitus 
(then consul) delivered the funeral oration. 

B ~ n ~ ~ o c r ~ a ~ ~ ~ . - T a c i t u s ,  Hist. i, ii ; Dio Cassius lxiii, 24-2 7, lxiv, 4, 

Ixviii, 2 ;  Pliny, Epp. ii, 1, vi, 10; Juvenal viii, 221, with Mayor's note; 
L. Paul in Rheinisches Musezlm, liv, pp. 602-630 (1899). 

VIRGO ("the virgin"), in astronomy, the sixth sign of the 
zodiac. denoted by the symbol m. The Greeks represented this 
constellation as a virgin, but different fables are current as to the 
identity of the maid. She is variously considered to be: Iustitia, 
daughter of Astraeus and Ancora; according to Hesiod, the virgin 
is the daughter of Jupiter and Themis; others believe she is 
Erigone, daughter of Icarius, or Parthene, daughter ,of Apollo. 
The constellation contains a first magnitude star, Spica, which is 
a blue star, located at  a distance of about 250 light years from 
the sun. 

VIRTANEN, ARTTURI ILMARI (1895- ), Finnish 
biochemist, was awarded the 1945 Nobel prize for chemistry ('for 
his researches and inventions in agricultural and nutritive chemis- 
try, especially for his method of fodder preservation." H e  was 
born at  Helsinki, Fin., on Jan. 15, 1895, and studied chemistry at  
the University of Helsinki. His doctoral thesis (1919) elucidated 
the composition of abietic acid, the principal constituent of pure 
rosin. After study in Switzerland, Germany and Sweden, he took 
up an appointment at  the University of Helsinki in 1924. He be- 
came professor of biochemistry at  the technical high school there 
in 1931 and at  the university in 1939. He investigated the proc- 
esses which occur during storage of green fodder, a subject of vital 
importance in countries where the winters are long and severe. 
Virtanen's researches from about 1920 showed that under ordinary 
conditions of storage green fodder is spoiled and its nutritive con- 
tent reduced by fermentation processes. He further proved that 
addition of definite amounts of acids to the crops arrested the 
detrimental processes and ensured a constant supply of palatable 
and nutritious fodder. Extensive experiments carried out during 
1928-29 showed that the taste, caloric value and vitamin content 
of treated fodder were entirely satisfactory and that cows fed on 
such fodder yielded milk of the highest quality. Virtanen also 
carried out important work on the bacterial and enzymatic proc- 
esses concerned in the utilization of nitrogen and other nutritive 
materials by root crops. (W. J. BP.) 

VIRTUES, NATURAL AND THEOLOGICAL. Virtue 
is defined as "conformity of life and conduct with the principles 
of morality" (see ETHICS). The virtues are the practical atti- 
tudes adopted in obedience to those principles. They have been 
conventionally enumerated as seven because that number is sup- 
posed. when combined with its opposite number of seven deadly 
sins, to cover the whole range of human conduct (see SINS: SEVEN 

DEADLY). In Christian teaching. the seven virtues are divided 
into two groups, natural and theological, according as they spring 
from the common endo

w

ment of humanity or as special gifts from 
God. Another way of explaining the difference would be to de- 
scribe the natural virtues as those which were inculcated in the 
old pagan world, and the theological as those which are specifically 
prescribed in Christianity. 

The natural virtues are sometimes known as the four cardinal 
virtues (Lat, cardo, "hinge") because on them all lesser attitudes 
hinge. They are prudence, temperance, fortitude and justice. 
Their enumeration is said to go back to Socrates and is certainly to 
be found in Plato and Aristotle. The Christian moralists, such as 
St. Ambrose, St. Augustine and St. Thomas Aquinas, took over the 
list as a convenient summary of the teaching of the ancient phi- 
losophers and of the highest excellence at which they aimed. 

To these four the Christian teachers added the three theological 
virtues of faith, hope and charity or love. This classification 
is taken over directly from St. Paul, who in a famous passage 
(I  Cor. xiii, 13) not only distinguished these three as the specifi- 
cally Christian virtues but singled out love as the chief of the 
three. Thus in the Christian ethic, benevolence, which is omitted 
from the list of the pagan philosophers, becomes the ruling stand- 
ard by which all else is to be judged and to which in the case 
of a conflict of duties must be yielded the prior claim. (See also 
FAITH.) 

It is to be noted that according to Christian teaching the 
theological virtues are not originated by the natural man. They 
are imparted by God through Christ and are then exercised by the 



VIRTUS-VIRUSES 
believer. (J.  W. C. R:.) 

VIRTUS, a Roman deified abstraction not of Virtue in general 
hui of pron-ess in battle. She is often associated lvith Honos, the 
deified abstraction of Honour. The  earliest temple mentioned is 
one to Honos and \-irtus, originally one of Honos alone. to which 
h1;~rcellus added a shrine of Virtus (,222 e.c.). She eventually 
attained an independent status. and in the empire the Virtus of a 
particular emperor is often commemorated. Virtus is a t  times 
associated ~v i th  Bellona (y. . i~.j .  (R. U .  Lo. I 

VlRUNGA or A~PURIBIRO. also called Kirunga and Birunga, 
is a chain of volcanic mountains north of Lake Kivu in east central 
Africa. Noted for their scenic beauty, they stretch ior 50 mi. 
in a direction approximately east-1%-est, perpendicular to the gen- 
eral direction o i  the rift valley in I\-hich lie lakes Kivu. Edv;ard 
and .Ilbert, 'l'he eastern cones (also called the Rliumbiro nioun- 
tains) span the frontier between the Republic of The Congo and 
Ruanda, and that between Ruanda and Uganda. Many of the 
volcanoes and lava flelds are u;ithin the former Albert national 
park. and are the habitat of the rare mountain gorilla. 'The Virunga 
("smoking mountains") co~nprise eight great cones more than 
10.000 i t .  high. These are,  from west to east, the Niarnlagira or  
Sy;iniuragira ( 10,056 i t . ) ,  Nyiragongo (1  1,381 i t . ) .  Mikeno (14,- 
437 i t . ) .  Karisimbi (13,763 f t . ) .  Vishoke (12.175 i t . ) ,  Sabinyo 
(11.922 i t . ) :  Gahinga (11,397 ft .)  and Muhavura or l lfumbiro 
(13,537 ft .) .  Only the two western volcanoes are still active. 
The Syaniuragira is capped by lava and has a caldera a t  the 
summit. 1: mi. in diameter. The main crater of Syiragongo is 
4 mi. across and contains a liquid lava pool. The other volcanoes 
are extinct. All are eroded, Sabinyo being the most dissected. 
The crater of Muhavura contains a lake. The highest cone of 
the chain is the Karisimbi, so called because of its irequent snow 
cover. 

The ~o lcanoes  are of shield or Ha\?-aiian type. I n  Quaternary 
times they emitted vast quantities of lava rich in alkalis (leucitite. 
niilienite. etc.) .  011 their slopes and in the lava fields are man>- 
small volcanic cones (150-450 ft .  in height) which are of Strom- 
Lolinri type. The lavas and the cones of the \vestern volcanoes 
have blocked the rift valley in this section, thus forming Lake 
Ki\-u. T o  the east, lakes Bulero and Luhondo in the north of 
Ruanda have the same origin. Eruptions and lava flows in the 
[yestern region are frequent (11 a t  least since 1900). Certain 
flon-s ( i n  1038 for example) descended as far as Lake Kivu. One 
of these barred the Bay of Sake which is now separated from the 
rest of the lake. 

The peaks of Yirunga were first seen by a European in 1561, 
when J. H .  Speke obtained a distant view of the cones. which were 
a1.o been by H. 11. Stanley in 1576. Their fine position ~ v a s  first 
ascertained by Franz Stuhlmann in 1891. In 1893 Count von 
Gijtzen traveled through the region which was subsequently ex- 
plored by E. S. Grogan. 3Ia j .  St. Hill Gibbons. Capt. Herrmann. 
R .  Kandt.  Sir Alfred Sharpe (1912) and others, the chief heights 
being determined in 1903. I n  1007-08 the range \\-as ~eologically 
examined by the duke of hlecklenberg's expedition. By the Xnglo- 
German agreement o i  July 1. 1390, " L ~ l ~ u n t  Jlfumbiro" was in- 
cluded in the British sphere in East Africa. 

B~~~l . roc ;a . \~ r r~ . - -Count  \-on Gatzen, Dilrcl? A,iiika z'ort Ost !zaclr 
W e s t  (1895) ; Captain Hcrrmann. T-ulknngehict des ze~ztmlafrikalzi- 
srizciz Gra1)c. i~~ (1901) ; Adolf Friedrich, duke of hlccklenhurg, Ills 

I?z?zcrstc .-ljrika (1909) ; Sir i\lired Sharpe, "Tlle Kivu Country," Geogr. 
J. (1916) ; Tnziett, "L'kruption du volcan Gituro," Mc'iii. Srzrv. Ge'ol. 
du Coizgo bclge (1950). (HE. XI.) 

VIRUSES, once usually referred to as filterable viruses, may 
be defined as self-reproducing agents smaller than the microscopi- 
cally visible bacteria. multiplying only lvithin living susceptible 
cells and responsible or potentially responsible for a wide range of 
infectious diseases. 

There are virus diseases of man. domestic animals, insects. 
plants and bacteria. as well as an equally wide range of con- 
ditions in ~vhich viruses are present as virtually harmless minor 
parasites. 

H i s to r i ca l  Background.- In one sense, viruses viere being 
scieritificaily studied well before the development of bacteriology as 
a science. I n  experiments on vaccination with co\vpox. Edn.ard 

Jenner used in crude form essentially the same general type of 
manipulation used in modern studies of viruses. The  development 
of methods of gro~ving bacteria in "pure culture" by Louis Pasteur.  
Robert Koch and their follo~vers led for a time to the belief tha t  
eventually all agents of disease would be isolated and studied by 
such methods. The first hint that this TTas not the case n-as ob- 
tained by the Russian bacteriologist D. Ivanovski in 1392. Csing 
the newly developed porcelain filter candles that were she\\-n by 
Pasteur and C. Chamberland to stop the passage of bacteria. he 
found that a filtrate of the sap from tobacco plants infected with 
mosaic disease could be used to transfer infection to  healthy plants. 
This observation was confirmed a felv years later b y  i\l. I$'. 
Beijerinck. the first to recognize the scientific and philoso~rhical 
importance of the discovery. The  further finding in 1902 of F. 
Loifler and P. Frosch that the agent of foot-and-mouth disease o i  
cattle was also capable of passing a filter impermeable to bacteria 
made it clear that these filterable agents \\-ere not solely responsi- 
ble for disease in plants. Finally, in the period 191 5-17. F. IT. 
T ~ v o r t  and F. H .  d3Herelle discovered the phenomenon of "bac- 
teriophagia;" no\\- known to be caused by the activity of viruses 
parasitic on bacteria. 

By 1930 it xvas becoming clear that a \vide variety of agents 
~vould have to be included in the filter-passing group, some of then1 
by no means easy to pass through the standard filter candles. For  
this and other reasons, the term "filter-passing" or "filterable" was 
gradually dropped and among inicrobiologists the term "virus" is 
no\\- universally used without qualification. 

After 1930 there \\-as a steady development of new technical 
methods for the study of the physiochemical and biological prop- 
erties \\-hich completely changed the outlook of biologists toward 
the viruses. Probably the most important single advance toward 
this new approach was I\'. J. Elford's development of "graded" 
filter membranes of known pore size. This a l lo \~ed  for the  first 
time an opportunity of assessing the actual size of the particles 
responsible and so of replacing the vague idea of a contugizirrz 
vin'zi7r~ fl~lidtlnt with something much more precise. Thereaf ter  
all the apparatus of modern physics was brought to  bear on the 
problem, with a rich harvest of results. 

On the biological side an equally important advance was made 
a t  about the same time. when E. \V. Goodpasture showed tha t  the  
virus of fowl pox could be grown in the tissues of the developing 
chick embryo. This led to several important practical advances in 
the control of virus diseases of man and animals. Then  in  1939 
tissue culture methods long used in half-hearted fashion for the  
cultivation of viruses were shown by J.  F. Enders and colleagues 
to  be suitable for the growth of poliomyelitis viruses. This  not 
only opened the Way to immunization against polio. but  supplied 
a method by xi'hich dozens of new types of virus Tvere isolated. 
There is still controversy as to whether viruses represent a real 
biological group or a mere heterogeneous assemblage of agents 
with the single common quality of intracellular parasitism. All 
are agreed: however, that it is convenient to divide them into  four 
major groups: ( I  ) the animal viruses causing disease in man  and 
other vertebrates; ( 2 )  the insect viruses; (3)  plant viruses; and 
(4 i bacterial viruses or bacteriophages, 

P h y s i c a l  a n d  C h e m i c a l  P roper t i e s  of Viruses.-The most 
obvious physical characteristics are size and shape and, particularly 
since the electron microscope became a practical laboratory tool, 
these are known for most of the viruse.5 ~ l i i c h  are susceptible to  
experimental investigation. The  most convenient unit o i  length 
to express their sizes is the millimicron ( m p  I 11-hich is , ,,, ,,: ,,,, ,, ,, 
n1m. ( 2  5.,, ,, in.) .  011 this ~ c a l e  the largest viruses, those 
of the psittacosis group, are about 300 my in diameter. while the  
snialiest viruses responsible for disease in animals ( foot-and-mouth 
disease virus') have a diameter of about 2 0  mp .  There is a con- 
tinuous range of size between thebe extremes. 

Electron ~~l icroscope pictures of anirrlal viruses show consider- 
able variations in structure, but in shape they are  nearly all spheri- 
ca1 or ovoid. Influenza viruses. honever.  frequently appear in an  
alternative filamentous form, the threads being about 80 m p  in  
diameter and 100--700 times as long. The hest-knon.11 plant virus. 
that of tobacco mosaic, is seen as slender rods I; rnp by 300 mp.  
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Bacterial viruses show a considerable range of size, but all show a 
rounded or polygonal head and a tail usually several times the di- 
ameter of the head in length, but in a few forms very short. 

Chemical studies of viruses have made rapid progress since 1946. 
I t  is known that the rods of tobacco mosaic virus are built up of a 
central core of nucleic acid, around which is a sheath of protein 
molecules, which seem to be related to  one another in the form of 
a flat spiral. T h e  nucleic acid is of the type containing ribose as 
its sugar component ( R I A ) .  There are regularities in such a 
structure that make it  legitimate to speak of the virus rods as mac- 
romolecules. The  small spherical plant viruses also appear to be 
built up of a nucleic acid core with an outer shell of protein. 

A typical bacterial virus. the bacteriophage T, for example, is a 
highly organized structure composed of nucleic acid, in this case of 
deoxyribose ( D N A )  type surrounded by a sheath of protein. The 
DNA is concentrated in the head, but there is probably a core of 
nucleic acid running down the length of the tail. At the tip of the 
t.ail is a region of different protein adapted to make specific union 
with the surface of the host bacterium. 

Influenza virus is a more complex but less highly organized unit 
than either the plant virus or the bacteriophage. I t  contains a 
relatively small amount of nucleic acid ( R S X  only) protein. a 
considerable proportion. 30%.  of fatty material and complex car- 
bohydrate. A variety of evidence suggests that much of the,sub- 
stance of the virus particle is almost unmodified material from 
the host cell. I t  is probable that the surface is largely composed 
of virus protein. carrying the specific qualities of the virus as mani- 
fested by its po\Ter to attach itself to susceptible cells and by its 
immune reactions. 

Other animal viruses differ considerably in composition, vac- 
cinia virus, for instance, containing nucleic acid of DN.4 type con- 
centrated in a central nucleus. The  small viruses. of which polio 
virus is typical. appear to be composed of protein and nucleic acid 
(RS .4 )  only. 

B io log ica l  Properties.- Most biologists would agree that in 
general all typical viruses behave like micro-organisms and that 
where the practical problems of control are involved, they must 
11e handletl in the same iashion as larger parasitic micro-organisms. 
There are three inter-related characteristics of living organisms 
which can be expressed only in the biological terms reproduction. 
variation 2nd selective survival. Every type of virus that has been 
studied exem1)lifies these characteristics modified by the special 
circumstances of its existence. 

There is much more controversy, however. about the  evolu- 
tionary origin of viruses. Prol~ably a majority ~vould consider that 
the aniniril virusei have evolved hy parasitic degeneration from 
larger forms; hut in a more sophisticated form the old speculation 
is reappearing that some viruses a t  least represent part of the 
genetic mechanism of the host species that has become freed from 
normal control. There are now many instances where an  appar- 
ently normal plant or bacterium can be shown to carry a virus 
indefinitely. The multiplication of the virus keeps pace with the 
multiplication of host cells in so precise n fashion that some form 
of mutual co-ordination must be postulated. I t  may \%-ell be that 
viruses have arisen in many different ways and that the qualities 
that bring them under the definition must not he regarded as sig- 
nifying that they have a common origin. 

111 r c j  j j the main ncade~nic interest in viruses was concentrated 
on the rncans 1)y which they multiply in the infected cell. Again 
the iorms that h:rd been most intensively studied as representatives 
o i  plant. \)acreri:~l and anitiinl v i r u ~ e s  were tobacco mosaic virus. 
the bacterial virus T, 2nd influenza virus :I. I n  all three i t  was evi- 
dent that the nucleic acid. RS.4 in tobacco mosaic and influenza 
viruses. 1)N.i in the bacteriophage. played a key role. There Tvas 
almost unanimity that the nucleic acid carried the genetic "code" 
11y \vhich iub~equerit  multiplicaiion of the virus \\.as controlled but 
most ~vorkers ielt that until more \\.as knonn of the mechanism of  
protein sfnthcsis in general. little could be said about the chemical 
mechsniims by which viruses nlultiplied. 

;It a less fundamental le\.el the situation lvas best known in the 
hacteri:~l viru-es. Here the process in outline i~ as follo.i\.s. The 
virus attaches by the tip of the tail to certain chemical groupings 

on the bacterial surface. \$:hen contact has been completed. a 
series of reactions is initiated by which the D S A  content of the 
virus particle is as it were injected into the bacterium. The sheath 
is left temporarily attached to the surface of the bacterium and has 
no further function. Once the virus D S A  enters the cell i t  appears 
to take control of the metabolic processes. turning them to the syn- 
thesis of components of the virus. After about 1 2  min. under 
standnrd conditions, the first o i  the new brood of virus has made 
its appearance inside the cell and a t  n j min. the bacterium bursts, 
liberating around 2 0 0  new virus particles. The  essential features 
are the disappearance of virus as such as soon as infection is initi- 
ated ithe eclipse phase) and the production of virus components 
before any new infectious virus is produced. 

In  animal viruses a somex~hat similar process takes place. An 
eclipse phase is usually recognizable and in a number of instances, 
components or incomplete virus particles may be detected before 
any new complete virus is produced. Animal viruses differ from 
bacterial viruses in being liberated progressively from the infected 
cell instead of in a single explosive burst. 

In  general, the natural history of a virus is determined by the  
fundamental requirement that multiplication can take place only 
within the living cells of a susceptible host. For a virus species to 
survive there must be ( I )  a means by which virus units can reach 
susceptible cells; ( 2 )  multiplication within these cells; and (3 )  
liberation of virus into the environment. The details of the means 
by which these requirements are fulfilled naturally vary widely 
from one virus to another. During an influenza epidemic. spread 
occurs directly from infected to uninfected persons by transfer of 
air-borne droplets. Rlultiplication occurs in the cells lining the air 
passages and reliberation into the environment is almost auto- 
matic. Polio virus is liberated in the intestine and its spread among 
children probably depends mainly on minor faecal contamination 
particularly of fingers. Ye l lo \~  fever (q.v.) is spread in totally 
different fashion by the bite of certain mosquitos, especially Aedes  
aegypti. The virus passes in the blood to the liver and other sus- 
ceptible tissues and, after multiplication, is reliberated into the  
blood. where it is available to infect fresh mosquitos. Inside the 
mosquito, multiplication in the insect's cells is necessary before 
the virus passes to the salivary glands. making the mosquito in- 
fectious for its next victim. Yellow fever persists in tropical Amer- 
ica and Africa essentially because of the existence of a reservoir 
of infection in jungle monkeys. Examples could be multiplied 
indefinitely, but simple herpes of the lips may be taken as a final 
one. The virus of this trivial disease normally produces initial 
infection in children between one year and three years of age. giv- 
ing rise to a vesicular affection of the mouth and lips of varying 
severity. The infection is apparently overcome within a week or  
tno .  but once it has been experienced the virus persists in the local 
tissues probably for life. Under various stimuli. particularly fever, 
it is activated, producing the well-known cold blister or cold sore 
on the lips: from the contents of these, virus is set frer and is 
available again for the infection of young children. 

In  the laboratory, viruses can produce a relatively wide range of 
mutant strains (with an inheritable variation in one or other prop- 
erty) and mutation is probably important in determining changes 
in the virulence of certain virus diseases over the years. The in- 
fluenza viruses have been found to be undergoing continual change 
in their antigenic pattern in the 2 2  years since they were first iso- 
lated. The extreme virulence of influenza in the years 1918-19 
was presumably due to the appearance a t  that time of a mutant or 
series of mutants. 

Recently it has been shown that recon~bination of genetic ch:ir- 
acters can be demonstrated in a number of virur types. With bac- 
terial viruses and influenza viruses double infections with t ~ o  
related but distinct strains can give rise to progeny showing some 
of the characters of each parent. 

\Vhen a virus responsible for human disease has to be handled 
in the laboratory. it is usually necessary to adapt i t  to some con- 
venient "host?" often to some type of tissue culture or to the chick 
embryo. By the time the virus has developed a high virulence for 
the nen- host it has often lost much of its virulence for its natural 
host. Such a t t e n u n t ~ d  strains will often retain the power to im- 



VIRUSES 
munize a man or animal against the natural disease and there are 
many practical applications in which these modified viruses are 
used as "living virus vaccines." 

H u m a n  Vi rus  Diseases.-The contribution of virus diseases to 
human n~isfortune is a large one. If one includes for practical 
purposes the diseases caused by rickettsiae the more important 
diseases may be arranged as folloxvs : 

I. l l a jo r  epidemic diseases: smallpox. yellow fever and typhus. 
2. The common specific infectious diseases: measles, German 

measles (rubella), mumps, chickenpox (with its variant form 
herpes zoster or shingles). infantile paralysis and, in tropical and 
subtropical countries. dengue. 

3.  Cornmon minor infections : colds. influenza .A and B and prob- 
ably other mild or moderately severe respiratory infections such as 
atypical pneumonia and siml~le herpes. 

4.  Rarer infections. mostly derived from anirnals: rabies. psit- 
tacosis, several forins of encephalitis. Q fever and a variety of 
types of rickettsia1 diseases transmitted by fleas, ticks or mites, 
trachoma. the venereal disease lymphogranuloma and a nunlber of 
less important diseases. 

7 \ 5 0  important nelv methods for the isolation of viruses re- 
sponsihle for human disease were developed after IVorld Li-ar 11, 
injection into neTv born mice and the use of tissue cultures of hu- 
man or monkey cells. Both uncovered an unexpectedly large range 
of viruses. most of XI-hich produce only trivial or unrecognizable 
illness. The human intestine and the human respiratory tract are 
now knon-n to harbour on occasion viruses almost as diverse as 
their bacterial inhabitants. 

Although the agent or agents responsible for the common cold 
had not been effectively isolated by 195 j knowledge of the feverish 
colds and similar infections had been greatly advanced by the 
isol:~tion and study of a group of interrelated viruses that produce 
characteristic eiiects in tissue cultures of human cells. The viruses 
of measles. chickenpox and probably rubella had also been culti- 
vated in similar fashion. 

Art i f ic ia l  I m m u n i z a t i o n  Aga ins t  Virus  Diseases.-It has 
been comlnon knowledge for centuries that second attacks of small- 
pox or measles are virtually unknown. 'These are typical virus 
diseases and there are many others which are also followed by a 
long lasting immunity. Since the days of Edward Jenner. attempts 
had been made to find a safe means of producing a similar effective 
immunity against the important infectious diseases. Jenner used 
co~vpox virus (vaccinia) to protect against what is no~v.known to 
be a closely related disease (smallpox I and his name for the process 
of artificial infection. vaccination. has come into general use for 
all processes of this type. A basically similar use of an attenuated 
lil~ing \,irus is seen in vaccination against yello~v fever, developed 
about 1937 by LIax Theiler and H. K. Smith in the Rockefeller 
Foundation laboratories. An injection of the vaccine provokes 
FT-hat is essentially a symptomless attack of yellow fever with sub- 
sequent immunity lasting several years. 

second method oi  artificial immunization depends on the use 
of killed vaccines in which the virus is grown in some suitable fash- 
ion, usually in chick embryos or in tissue culture. and then ki1,led 
with formalin, ultraviolet light or some other agent. Such vac- 
cines have been used successfully against typhus fever. and in- 
fluenza. The most recent example of this type is the Salk vaccine 
against poliomyelitis (see below). 

Virus diseases of domestic animals are common and of great eco- 
nomic importance. I n  recent years there has been great activity in 
the production of protective vaccines against animal virus diseases, 
the same principles being applicable as in human preventive medi- 
cine. Living virus vaccines \yere being extensively used in 1955 
against the iol1011-ing diseases: rinderpest in cattle. swine fever 
(hog cholera), rabies and distemper of dogs. fowlpox. infectious 
laryngotracheitis and Nex~castle disease of fo~vls. Killed vaccines 
against rabies and distemper were also in use. 

Po l iomyel i t i s  a n d  t h e  Sa lk  Vaccine.-By 1950 polio Tas 
almost the only infectious disease which had resisted preventive 
and curative measures. The discovery at this time by J. F .  Enders 
and his group at Boston that polio viruses could be cultivated in 
tissues other than those of the nervous system, was immediately 

recognized as opening an important approach to prevention b y  im- 
munization. I t  was clear from the epidemic behaviour of polio- 
myelitis that natural immunization by non-paralytic infection in 
childhood was extremely common and that an adequate method for 
imitating this p;ocess safely ivould almost certainly prevent polio. 
There were two possible ways of exploiting Enders' discovery. 
Virus could be grown in tissue culture! killed with formalin and 
injected under the skin as a killed vaccine; or an attenuated non- 
virulent strain might be developed which could be administered by 
the natural method and produce a harmless but immunizing infec- 
tion. To become practical methods in public health, both ~vould 
of course need years of technical development. The first to reach 
that stage lvas the Salk vaccine (see IXF.&NTILE PARALYSIS: The 
Salk l'ciccine). first tested on a large scale during 1954 in the 
United States. The Salk vaccine is .essentially a suspension of 
dead virus particles from the three antigenic types of polio. 
Briefly, each type of virus is grown on tissue culture till the largest 
possible amount of virus has been produced. The cells and tissue 
debris are removed by filtration and the virus killed by carefully 
controlled treatment with formalin. On the ~vhole the develop- 
ment of the vaccine proceeded smoothly and the test in 1954 indi- 
cated that the Salk vaccine mas "safe and effective." Comparison 
of vaccinated children with statistically adequate control groups of 
unvaccinated children showed that a protection of about goC: ef- 
fectiveness could be expectcd against infection by types 2 and 3 
virus. The protection against the most imp&tant variety of polio 
(type I j was less complete, but there was evidence that the most 
technically satisfactory batches of vaccine \?-ere able to protect 
against type I to a much higher level than that given as an average 
for all the vaccines used. The vaccine was released for general use 
in April 1955. A serious setback n-as experienced by the occu- 
rence of some 40 cases of paralysis in inoculated children, which 
could be ascribed with reasonable certainty to the presence of liv- 
ing virus in some batches of vaccine. Requirements for testing 
vaccine before issue were immediately tightened and no further 
episodes of this type were reported. A considerable body of opin- 
ion regarded it as dangerous to use a highly virulent type I strain 
for the production of a killed vaccine and believed that  this should 
be replaced by a less virulent strain. The vaccine would then have 
a "built-in" safety factor, ~yhich would make a disaster like that  
of early 1955 impossible, even if an unforeseeable accident oc- 
curred. During ~gjj-j6 both the United Kingdom and Denmark 
developed vaccines of the Salk type in which less potentially dan- 
gerous type I strains were used. 

Despite the considerable success of the Salk vaccine in the 
United States. it was by no means certain that it ~vould remain the 
standard approach to the prevention of polio. There were good 
reasons for believing that use of non-paralytic strains of living 
virus would provide a more firmly based immunity. Unfortu- 
nately no one had yet solved the problem of testing the efficacy 
and safety of allegedly non-paralytic virus strains without exposing 
children to danger of paralysis. Xew technical methods might 
need to be discovered before it would be possible to exploit the 
theoretical advantages of a living vaccine against polio. 

P l a n t  Viruses.-Virus diseases of plants are widespread, many 
of them of great economic importance. I t  is hardly too much to  
say that the whole organization of the potato industry is condi- 
tioned by the necessity for minimizing virus diseases. For more 
than a century it has been known that if a farmer in England con- 
tinued to use his own seed potatoes for successive crops, degen- 
eration progressed gradually until the great majority of the plants 
were malformed and stunted. If. homever. new seed was obtained 
every second or third year from certain Scottish regions, satisfac- 
tory crops resulted. Research showed that degeneration results 
from the accumulation of virus diseases, transmitted by aphides 
either from other potato plants or from associated plants of other 
species. In  every potato-growing country, it is necessary to find 
areas for seed production where, because of climatic or other condi- 
tions. aphides are absent or ineffective in transmitting disease. 
Other important economic diseases of the group are spotted wilt of 
tomato. tobacco mosaic, leaf-crinkle of cotton in the Sudan and 
swollen shoot disease of cocoa. 



Prevention of plant virus disease is based (a )  on the develop- 
ment of resistant varieties and ( ~ b )  on   re venting infection. usually 
by an  attack on the insects re~ponsible for carriage of the virus. 
Different varieties of a given plant species often show sharp dif- 
ferences in their response to virus infection and it may be possible 
to  breed resistant strains ~vhich maintain the econon~ically valu- 
able characters of the species. There is nothing in plants to cor- 
respond to immunity in animals. Laboratory experiments have 
shown that in some instances it is possible to protect a plant against 
severe virus disease by inducting a continuing infection xvith a mild 
strain of the same virus, but the principle has no  practical ap- 
plication. 

T h e    no st important approach to prevention depends on the fact 
that a large proportion of plant viruses are spread iron1 infected 
to healthy plants by insects. Infection of cultivated plants can be 
prevented either by eliminating the plants that provide the source 
of infection, or by destroying the insect vectors. There are many 
instances xvliere weeds or garden flowers have been shown to be 
carriers of a virus harmful to crop plants. I n  Australia, for in- 
stance: dahlias are important carriers of tomato spotted-wilt virus. 
Removal of such carrier plants from the vicinity of the crop may 
prevent the introduction of disease. Destruction of the insect 
transporter will of course serve equally effectively and, with the 
developn~ent of modern insecticides, this is becoming a more prac- 
tical and effective procedure. 

B a c t e r i a l  Viruses  (Bac te r iophages )  .-Virus infection is ex- 
tremely common among bacteria. Careful study  ill show that a 
large proportion of laboratory strains of intestinal bacteria and 
staphylococci carry low-grade viruses (first called by D3HI.relle 
"bacteriophages") which as a rule cause little visible effect. If 
a filtrate from se\\.age is mixed with a pure culture of a suitable 
dysentery bacillus. it is common to find that the bacterial viruses 
present will multiply actively a t  the expense of the dysentery 
bacilli. 'The initial turbid culture after a few hours becomes trans- 
parent and under the rnicro>cope the bacilli have vanished. I n  
plate cultures of bacteria, virus action is shown by the appear- 
ance of clear areas (plaques ) .  each of which really represents a 
localized "epidemic" of fatal disease. 

Ear ly  hopes that bacterial infections might be cut short by the 
action of appropriate bacterial viruses have not been fulfilled and 
little research on such possibilities has been done since 1940. The 
bacterial viruses, however, are of particular interest to biologists 
on account of the technical facility \vith which their activities can 
be studied. Betneen 1945 and 1955 extensive investigations using 
all the newer physical and chemical techniques resulted in the 
acquisition of more detailed kno\vledge of the functioning of a 
bacterial virus than of any other biological unit. 

T h e  R e l a t i o n  of Viruses  t o  Cancer.-Few pathologists doubt 
that eventually it will be found that malignant disease is based on 
some disorganization of cellular processes that is of the same gen- 
eral quality as that produced by certain viruses. Fewer still ~vould 
venture to offer any specific estimate as to the part  played by 
viruses in the causation of human cancer ( s e e  CAXCER RESEARCH). 

Viruses (or agents which in most essentials resemble independ- 
ent viruses) can be obtained almost with regularity from many 
types of malignant tumour in domestic fowls. A virus of rabbits 
produces skin growths which when irritated by tar rapidly de- 
velop into true cancers. Mice of certain strains prone to mam- 
mary cancer secrete in their milk a viruslike agent which can 
confer the tendency to develop mammary cancer on suckling mice 
which would not otherwise become cancerous. These are the main 
experimentally verified facts which bear on the problem. None 
has any direct application to human conditions. 

Ever  since viruses were recognized as agents of disease, there 
has been speculation as  to whether components of cells might not, 
under certain circumstances, take on anarchic activity free from 
the normal intracellular control. Nuclear genes o r ,  later, plas- 
magenes were suggested as self-multiplying units within the cell 
which might take on such pathological activity. Once freed from 
control, such units ~vould have all the characteristics of viruses. 
I t  is along such lines that most speculations about virus-cancer 
interrelationship have traveled. 

BI~LIOGRAPF~Y.-S. E. Luria, General I'irology (1953,  1954) ; T. hf.  

Rivers (ed.), Viral and Rickettsia1 Infections o j  . I fan,  2nd ed. ( 1 9 5 2 )  ; 
F. hl. Burnet, Principles of Animal  I'irology (195.5) ; R.  Doerr and C.  
Hallauer (ed.) , Haizdbuch Jiir 17irzlsiorschur2g 11939-50). Original 
work nppeiirs in a variety oi journals of xvhich Archie f .  I ~ i ~ ~ r s ~ o ~ s t - h i ~ i ~ g  
(I'ienna) and I-irology (Ken. Turk) are contined to the field. S r e  also 
K. M. Smith, Beyond  the  ?Microscope ( 1 9 4 5 ) ,  and F .  M .  Burnet, 
I..irz~~es and M a n  ( 1 9 5 3 ) .  (F. M.  BT.) 

VIS: see L ~ s s a  
VISAKHA, Buddhist laywoman whom Buddha called "chief 

of almsgivers." a distinction she shared v i th  Anathapindika. a 
layman. She was disciple, friend and adviser of Buddha and the 
orders, and a loyal mother of the  new creed. LTisakha. the daugh- 
ter and granddaughter of merchants of vaqt wealth in Bhaddiya, 
was directly converted by Buddha in her youth. Following her 
marriage a t  I 6  to a son of the rich Migara .in Savatthi, she de- 
voted her life and wealth to helping the Buddhist orders. Buddha 
granted her request for permission to bestow eight kinds of perma- 
nent alms: to provide robes for the rainy season. food for the 
incoming monks, for the departing monks, for the sick and 
their attendants, a supply of medicine, a permanent supply of 
gruel and bathing dresses for the alms\vomen, \vho were not to 
bathe nude. 

Visakha, as well as Mahapajapati, was held to have reliable 
powers of discretion, and was equally familiar with the Uhamma. 
:I conversation between Buddha and Visakha has survived in the 
Arrg~~tfrrvrz-~zikaya as a talk to laywomen. The monastery that 
Visakha built in the Pubbarama was used as a retreat by Buddha 
after he settled permanently a t  Savatthi. 

VISAYAN ISLANDS, the central group of seven large and 
several hundred small islands of the Philippines. riorthernmost. 
the three small islands Tablas. Romblon and Sibuyan form the 
province of Romblon. Then, southward. come the islands of Pa- 
nay with four provinces and Negros with two provinces. East- 
~vard,  are the island provinces of Cebu, Kohol. Masbate. Leyte 
and Samar. Pop. (1958 est.) 8.096.000; area about 22.000 sq.mi. 
Segros.  Panay and the Romblon group sometimes are referred to 
as the Western Visayas, the others comprising the Eastern \?sayas. 
Visayans all speak related dialects of the Visayan language. Sce 
also PHILIPPINES. REPUBLIC OF THE. (J. E. SR. )  

VISBY, the capital of the Swedish island and administrative 
district ( lan) of Gotland. in the Baltic sea. Pop. (1950) 14.740. 
The name Visby is derived from the old Norse v e  ("sanctuary") 
and b y  ("town"). I t  was no doubt a place of religious sacrifice 
in heathen times. At any rate. it was a notable trading place and 
emporium as early as the end of the Stone Age, and long con- 
tinued to enjoy its importance as such, as is proved by the large 
number of Arabic, Anglo-Saxon and other coins found. 

I n  medieval times Visby was the centre of trade between Asia. 
Russia and Europe and grew to great wealth and power. It made 
its own maritime laws and coined its own money. The city \\-as 
besieged in 1361 by King Valdemar I V  of Denmark. ~ v h o  won it  
in a fierce battle. The defeated people of Gotland buried their 
warriors in one common grave. on which they placed a cross. This 
grave was opened by archaeologists shortly before M70rld War 11, 
and it revealed many articles of medieval warfare and ar t  objects. 

Visby is the seat of a bishop. the port of the island and a favour- 
ite resort. I t  is picturesquely situated on the west coast, 150 mi. 
S, by E. of Stockholm by sea. The houses cluster beneath and 
above a cliff (klint) IOO ft .  high, and the town is thoroughly 
medieval in appearance. The  remains from its period of extraor- 
dinary prosperity from the 11th to the 14th centuries are of the 
highest interest. I t s  walls date from the end of the 13th century, 
replacing earlier fortifications, arid enclose a space much larger 
than that now covered by the town. 

Massive towers rise at close intervals along them, about 40 are 
in good preservation. Returecn them are traces of bartizans. The 
Cathedral Church of St. Mary dates from 1190-1225 ,  hut was much 
altered in later times; it has a great square tower at the west end and 
two graceful octagonal towers at the east, and contains numerous me- 
morials of the 17th century. There are ten other churches, in part 
ruin

e

d. Among those oi chief interest St. Nicholas', of the early part 
of the rjth century, formerly belonged to a Dominican monastery. It 
retains two beautiful rose windows in the west front. The Church of 
the Holy Ghosl (He lgeands- Kyrka )  in a late Komanesque style (c .  
1250) is a remarkable structure with a nave of two stories. The 



VISCACHA-VISCONTI I93 
Romanesque St. Clement's has an ornate south portal, and the churches man writer and professor, whose Hegelian theories of aesthetics 
of St. Drotten and St. Lars, of the 12th century, are nobble for thejr had great influence, was born at  Ludwigsburg, June 30, 1807. 
huge towers. St. Catherine's, of the middle of the 13th centurv 1s 
Gothic, with a pentagonal apse, ~ ~ ~ ~ b ~ ~ ~ ~ ~ ,  the place of execut~on, After studying at  Tiibingen, he became a lecturer there in 1835 and 
has tall stone pillars; and there is a stone labyrinth at TrGjeborg. was made professor in 1844 but was suspended for two years as a 
Modern buildings include the Gotland Museum of Antiquities. The result of a characteristically outspoken inaugural address. Dur- 
artificial harbour, somewhat exposed, lies south of the ancient Hanseatic ing this time he began A'Sthetik Wissellschaft des SchGnen, 
harbour, now filled up. 

See GOTLAND and MARITIME LAW. finally completed in six volun~es (1846-j8), his most considerable 
work as philosopher and critic, which revealed industry and erudi- 

VISCACHA (B1scacw.4 VIZCACHA). a large South A ~ ~ e r i c a n  tion rather than originality but contained much valuable material. 
burrowing rodent belonging to the family Chinchillidac. The 1, 1855 he became professor a t  ziirich but returned to G~~~~~~ 
viscacha (Lngostonz~fs) is 20 in. long over-all, with an %in. tail; in 1866 and was again made professor at  ~ i i b i ~ ~ ~ ~ .   hi^ was 
it  is heavy set. with short ears and a massive head. The fur is combined with a post a t  the stuttgart polytechnic, which continued 
short and soft, dark gray in colour. with black and white markings after the termination of his professorship in 1869. H~ died at 
on the face. S'iscachas inhabit the South American pampas be- ~ ~ ~ ~ d ~ ~ ,  A ~ ~ , ,  sept. 14, 1887. 
tween the Uruguay river and the Kio Tegro in Patagonia. vihere well as writings on aesthetics, and critical essays collected 
they dwell in warrens (~~iscac!~eras) covering from 100 to 200 in ~ ~ i t i ~ ~ h ~  ~i~~~ (1844) and ~ l t ~ ~  und fieues (1881), vischer 
sq.ft. and forming mounds penetrated by numerous burrows. wrote a popular novel, duch Einer (1879; Eng. trans., The Hu~nour 

The ground around the viscnchein is cleared from vegetation. of G ~ ~ ~ ~ ~ ~ ,  a satirical tragicomedy which reveals robust 
the refuse of ~vhich is heaped upon the mound. Anything the humour and interest in philosophy; a critical study of ~ ~ ~ ~ h ~ ' ~  
rodents meet on their journeys, such as thistle stalks or bones. is F~~~~ (1875); a of paust, under the pseudonym ~ ~ ~ ~ i f i -  
deposited on the z~isci~chcv*a. In  frequented districts the viscachas zinski; and many poems. 
seldom emerge till evening. Their chief food is grass and seeds. 

BIBLIOGRAPHY.-T. Klaiber, F. T. Vischer (1920) ; H .  Glockner, but they also consume roots. The mountain \~iscachas. Lagidiu~~z, vischev und das r g .  Jahrhundert (1g31) ; E, Volhard, Zwischen Hegel 
are built like the chinchillas, but have rabbitlike ears and yellovish- und NietZsche, D~~ asthebiker F .  T ,  p-ischer (Ig32) ,  
gray fur ;  they emerge in the day. VISCONTI, the name of a celebrated Italian family which 

See RODENTI.&. (J. E. HL.1 long ruled Milan; members of the family claimed descent from 
VISCHER, the name of a family of sculptors working in King Desiderius, and in the 11th century possessed estates on 

Niirnberg during the last half of the I 5th and the first half of the Lakes Como and Maggiore. 
16th centuries. A certain OTTONE, who distinguished himself in the First Cru- 

I.  HERZIANN, the elder, was probably of north German origin sade, is mentioned in 1078 as viscount of Milan. The  real basis 
but acquired citizenship in Niirnberg in 1453. A baptismal font for the family's dominion was laid, however, by another OTTONE 

in the Stadtkirche of Wittenberg (1457) is signed by him. He (d. 1295), a canon of Desio, appointed archbishop of Milan by 
died in Jan. 1488. Pope Urban IV in 1362 through the influence of Cardinal Ubaldini. 

2. His son. PETER, the elder, was born about 1460 in Niirn- The Della Torre family, who then controlled the city, opposed the 
berg, where he died on Jan. 7, I 529. In 1494 he entered the service appointment, and not until his victory a t  Desio in  1277 was Ot- 
of Philip, the elector palatine, at Heidelberg but soon returned tone able to take possession of his see. He imprisoned Napoleone 
to Niirnberg, where he worked with the help of four of his sons, Della Torre and five of his relatives. 
Hermann, Peter, Hans and Paul. His nephew, MATTEO, born at  Invorio on Aug. 15, 1255, suc- 

His principal works are the tomb of Archbishop Ernest in the ceeded him as political leader of Milan, and although an uprising 
cathedral of bfagdeburg (1494-95) ; the tomb of Bishop John IV of the Della Torre in 1302 compelled him to take refuge a t  Verona, 
in the cathedral of Breslau (1496, signed) ; the shrine of St. Sebald the emperor Henry VII ,  restored him to Milan in 1310 and made 
in the Sebalduskirche at  Niirnberg (between 1508 and 1519); a him imperial vicar of Lombardy. H e  brought under his rule 
large grille ordered by the Fugger brothers in Augsburg. This last Piacenza, Tortona, Pavia, Bergamo, Vercelli, Cremona and Ales- 
was not finished, and most of it was sold for metal in 1806, but sandria. 
four reliefs belonging to it are in the chlteau of Montrottier near An able general, he yet relied for his conquests more on diplo- 
Annecy. The tombstone (1521) for BIargareta Tucherin in the macy and bribery, and was esteemed as a model of the prudent 
cathedral a t  Ratisbon (Regensburg) and that for Cardinal Al- Italian despot. Persevering in his Ghibelline policy, and quar- 
brecht of Brandenburg in the collegiate church at  Aschaffenburg relling with Pope John X X I I  over an appointment to  the arch- 
( I  525) have been ascribed to Hans Vischer; that of the Eisen bishopric of Milan, he was excommunicated by the papal legate 
family in the Agidienkirche in Niirnberg to his brother Paul; and Bertrand du Puy in 1322. He at once abdicated in favour of his 
that of the electoral prince Frederick the Wise to Peter Vischer, son Galeazzo, and died a t  Cresccnzago on June 24. 
the younger. GALEAZZO I (127 7-1328j, who ruled a t  Milan from 1322 to 

The style of Peter, the elder, is essentially Gothic but at the 1328, defeated the Holy Army which the pope had sent against 
same time not without some Italian influence in detail. His is a the Visconti a t  I'aprio on the Adda (1324), with the aid of the 
case somewhat analogous to that of the painter Jacopo de Barbari, emperor Louis the Bavarian. In 1327 he was imprisoned for a 
his contemporary. short time by the emperor at  Monza because he  was thought 

The shrine of St. Sebald, his most remarkable work, is a tall guilty of making peace with the church. By his wife Bcatrice 
canopied, bronze structure, lavishly decorated with reliefs and d'Este he had the son Azzo who succeeded him. His brother 
statuettes. Some of the statuettes of saints attached to the slen- b l a ~ c o  commanded a band of Germans, conquered Pisa and Lucca 
der columns of the canopy are modeled with much grace and and died in 1329. 
even dignity of form. A small portrait figure of Peter himself, Azzo (1302-1339), who succeeded his father in 13 28, bought the 
introduced at  one end of the base, is a marvel of clever realism: title of imperial vicar for 2 5,000 florins from the same Louis who 
he represented himself as a stout. bearded man, wearing a large had imprisoned Galeazzo I .  He conquered ten towns, murdered 
leathern apron and holding some of the tools of his craft. This his uncle Marco (1329)! suppressed a revolt led by  his cousin 
shrine is a remarkable example of the uncommercial spirit which Lodrisio, reorganized the administration of his estates, built the 
animated the artists of that time, and of the evident delight which octagonal tower of S. Gottardo, and was succeeded in turn by  his 
they took in their work. Dragons, grotesques and little figures uncles Lucchino and Giovanni. L c c c ~ ~ r v o  made peace with the 
of boys, mixed with graceful scroll foliage, crowd every possible church in 1341, bought Parma from Obizzo d'Este and made Pisa 
part of the canopy and its shafts, designed in the most free and dependent on Milan. He was poisoned in 1349 by  his wife Isabella 
unconventional way and executed with an utter disregard of the Fieschi. 
time and labour that were lavished on them. (A. I(. McC.) GIOVANNI, brother of the preceding, archbishop of Milan and 

VISCHER, FRIEDRICH THEODOR (1807-1887), Ger- lord of the city from 1349 to 1354, was one of the most notable 
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characters of his time. He  befriended Petrarch, extended the 
Visconti sway over Bologna (13j0),  defied Pope Clement VI., 
annexed Genoa (1353), and died on Oct. j ,  13j4, after having 
established the rule of his family over the whole of northern Italy 
except Piedmont, Verona, Mantua, Ferrara and Venice. The 
Visconti from the time of Archbishop Giovanni were no longer 
mere rivals of the Della Torre or dependants on imperial caprice, 
but  real sovereigns with a recognized power over Milan and the 
surrounding territory. The State was partitioned on the death of 
Giovanni among his brother Stefano's three sons, Matteo II., 
Galeazzo 11. and Bernabb. MATTEO II. ,  who succeeded to Bologna, 
Lodi, Piacenza and Parma, abandoned himself to the most revolt- 
ing immorality, and was assassi~~ated in 13 j j by direction of his 
brothers, who thenceforth governed the State jointly and with 
considerable ability. GALEAZZO II. ,  who held his court a t  Pavia, 
was the patron of Petrarch, the founder of the University of 
Pavia, and a gifted diplomat. He  married his daughter Violante 
t o  the duke of Clarence, son of Edward 111. of England, giving a 
dowry of 200.000 gold florins; and his son Gian Galeazzo t o  
Isabella, daughter of King John of France. H e  died in 1378. 
E E R N A B ~ ,  who held his court a t  Milan, was involved in constant 
warfare, t o  defray the expenses of which he instituted very 
oppressive taxes. He  fought Popes Innocent VI. and Urban V., 
who proclaimed a crusade against him, and the emperor Charles 
IV., who declared the forfeiture of his fief. H e  endeavoured to 
exercise sole power in the State after the death of his brother, but 
his young nephew Gian Galeazzo put him to death (1385). 

GIAN GALEAZZO, the most powerful of the Visconti, became 
joint ruler of the RIilanese territories on the death of his father 
in 1378 and sole ruler on the death of his uncle seven years later. 
H e  founded the cathedral of Milan, built the Certosa and the 
bridge across the Ticino at  Pavia, improved the University of 
Pavia and established the library there, and restored the university 
a t  Piacenza. H e  was an able and economical administrator, and 
was reputed to be one of the wealthiest princes of his time. Am- 
bitious to reduce all Italy under the sway of the Visconti, he 
conquered Verona in 1387; and in the following year, with the 
aid of the Venetians, took Padua. H e  plotted successfully against 
the rulers of Mantua and Ferrara, and finally turned his attention 
t o  Tuscany. I n  1399 he bought Pisa and seized Siena. The em- 
peror Wenceslaus had already conferred on him the title of duke 
of Milan fo r  ~ o o , o o o  florins, reserving only Pisa, and refused 
to  take arms against him. Gian Galeazzo took Perugia, Lucca 
and Bologna ( I ~ O O - O I ) ,  and was besieging Florence when he 
died of the plague (Sept. 3, 1402). His sons, Giovanni Maria and 
Filippo Maria, were mere boys at  the time of his death, and were 
taken under the protection of the celebrated condottiere Facino 
Cane de Cesale; but most of Gian Galeazzo's conquests were lost. 

GIOVAXNI MARIA was proclaimed duke of Milan in 1402, dis- 
played an insane cruelty, and was killed in 1412 b y  Ghibelline 
partisans. FILIPPO MARIA, who became nominal ruler of Pavia 
in 1402, succeeded his brother as duke of Milan. Cruel and 
extremely sensitive about his personal ugliness, he nevertheless 
was a great politician, and, by employing powerful condottieri, 
managed to recover the Lombard portion of his father's duchy. 
From his marriage with the unhappy widow of the above- 
mentioned Facino Cane he received a dowry of nearly half a 
million florins. He  died in 1447, the last of the Visconti in direct 
male line, and was succeeded in the duchy, after the shortlived 
Ambrosian republic, by Francesco Sforza, who had married his 
daughter Bianca in 1441. (See SFORZA.) 

BIBLIOGRAPHY.-A contemporary history of the principal members of 
the family by Paolo Giovio, bishop of Nocera, was publishkd in 
several editions. See J .  Burckhardt, The  Civilization o f  the Ren- 
aissance in  Italy, trans. b y  S. G. C.  Middlemore (London, 1898); 
J .  A. Symonds, Age of the Despots (New York, 1888) ; C. Magenta, 
I Visconti e gli Sfovsa nel Castello di  Pavia (1883) ; -4. Medin. I 
Viscont i  nella poesia contentporanea (Milan, 1891) ; F. Mupnier, 
"Lettres des Visconti de Milan" in &finzoires et docuinents de la 
soci&t& savoisienne d'histoire et d'urche'ologie, vol. x of the 2nd series 
(1896). 

VISCONTI-VENOSTA, EMILIO, ~ ~ A R Q U I S  (1829-19 14), 
Italian statesman. mas born at  Milan on Jan. 2 2 ,  1829. At first a 
disciple of Mazzini, he was later disillusioned by the ineffectual 

rising at Milan against the Austrians in 18j3. Continuing. never- 
theless. his anti-Austrian propaganda, he TWS obliged in 18j9 to 
escape to Turin, and during the war with Austria of that year was 
appointed by Cavour royal commissioner with the Garibaldian 
forces. Elected deputy in 1860: he was sent on diplomatic mis- 
sions to Rlodena and Saples. He was subsequently appointed 
undersecretary of state by Count Pasolini. Upon the latter's death 
he became minister of foreign affairs (March 24. 1863) in the 
Minghetti cabinet, in which capacity he negotiated the Septem- 
ber convention for the evacuation of Rome by the French troops. 
Resigning ofice T\-ith Minghetti in the  autumn of 1864, he was in 
March 1866 sent by La Marmara as minister to Constantinople. 
but 1\35 almost immediately recalled and reappointed foreign 
minister in a short-lived Ricasoli cabinet. 

Out of office for two more years, he ~vas  again foreign minister 
under Lanza and RIinghetti. 1869-76. During this long period 
he n-as called upon to conduct negotiations connected with the 
Franco-German M7ar, the occupation of Rome and the consequent 
destruction of the temporal power of the pope. In  1894, after 
18 years' absence from active political life, he was chosen Italian 
arbitrator in the Bering sea question, and in 1896 once more be- 
came foreign minister in the Rudini cabinet after the disastrous 
military defeat in Abyssinia. His first care was to improve Franco- 
Italian relations by recognizing the French position in Tunis. 
Over the Cretan question and the Graeco-Turkish ttTar, he se- 
cured for Italy a worthy part in the European concert, and joined 
Lord Salisbury in saving Greece from the loss of Thessaly. Re- 
signing oflice in May 1898~ on a question of internal policy, he again 
assumed the management of foreign affairs in the second Pelloux 
cabinet in May 1899, and continued in the succeeding Saracco 
cabinet until its fall in Feb. 1901. During this period his attention 
was devoted chiefly to the Chinese problem and to the maintenance 
of equilibrium in the Mediterranean and in the Adriatic. For in- 
stance, he established an Italo-French agreement, by which France 
undertook to leave Italy a free hand in Tripoli. and Italy not to 
interfere with French policy in the interior of Morocco. In  Feb. 
1906 he was Italian delegate to the Morocco conference at ,4lge- 
ciras. Prudence and sagacity, coupled with unequaled experience 
of foreign policy, enabled him to assure to Italy its full portion of 
influence in international affairs. 

Ser Giovanni Visconti-Venosta, Ricordi di  Gioventd (Milan, 1904) ; 
I?. Cataluccio, La Politzca estera di E .  Visconti-Venosta (Marzocco, 
1940). 

VISCOSE RAYON: The process of making rayon from a 
viscose solution of cellulose was introduced commercially in 1905. 
I t  is the most widely used method. For particulars of the process 
see SYXTHETIC FIBRES. 

VISCOSITY. LVhen a fluid, which may be a liquid or a gas, 
is set in motion by any system of forces and then left to itself, it 
comes to rest by virtue of an internal friction. which tends to 
resist the sliding of one part of the fluid over another. This in- 
terndl friction is known as viscosity. If a state of steady motion is 
maintained by any system of forces the viscosity of the fluid tends 
to oppose the motion and leads to the dissipation of energy as heat, 
just as does the friction between solid bodies. 

T h e  Coefficient of Viscosity.-The first stage in the study of 
any process in the physical sciences is to define a quantity which 
shall give a numerical measure of the property in question, which 
in this case is the resistance offered by a fluid to one layer sliding 
over another. Consider the movement of a fluid. for definiteness 
a liquid, betxeen two parallel plates X and B (see fig. I ) ,  a t  dis- 
tance d apart, A being at  rest while B is kept moving with a con- 

stant velocity v, which is commu- 
nicated to the liquid in contact 
with it. With normal fluids the 
velocity of any given layer will 
be proportional to the distance 
from B. as indicated by the length 

A of the arrows. and we speak of 
e a velocity gradient vld, which is 

FIG I - SIMPLEST REPRESENT*. the rate of change of the shear 
T I O N  O F  L A MI N AR  FLOW strain. A force, which is propor- 
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tional to the area of the plates, will be required to keep X in 
steady motion and with normal liquids this force is proportional 
to the velocity gradient. For a class of liquids known as lyophilic 
suspensions, which includes such substances as gelatin solutions. 
this proportionality to velocity gradient does not, in general, hold. 
Further, there are liquids, such as paints, whose flow properties 
depend upon their recent mechanical history, for instance! upon 
the time interval since they were stirred. 

Normal liquids, such as water! alcohol and benzene, for which 
the shearing force is proportional to the velocity gradient, are 
known as Ne~vtonian liquids, because Newton, in considering the 
behaviour of the imaginary fluid that? on the Cartesian world sys- 
tem, filled all space, assumed that it would have this property. 
He  never considered the viscous properties of real liquids. The 
viscous behaviour of all gases is Newtonian. The exceptional 
liquids are called non-Newtonian. The flow of solids. in particu- 
lar of metals, considered in the second part of this article. is. in 
general, non-Fewtonian. 

The constant that characterizes viscosity, knom-n as the coef- 
ficient of viscosity. is defined as the shear stress-shearing force 
per unit area-which exists between parallel planes (as in fig. I )  
when the velocity gradient is unity. I t  is thus a force divided 
by an area and by a velocity gradient, which gives it dimeniion 
iWL-IT-l (see DIMENSIOSAL AXALYSIS 1. The unit of viscosity. 
\vhen the centimetre-gram-second (c.g.s.) system is used. is called 
the poise. in honour of J. L. N. Poiseuille (see below). For such 
easily flowing liquids as mater 
this is rather a large unit, so a t-- 

hundredth of it, called the centi- (--- 

poise. is often used. T o  give (--- 

some notion of the significance of -- -. - . -. - . - . - 
the unit, the viscosity of the very - 
viscous fluid glycerin is about I j C--- 

poise ( I .  j00 centipoise), of cas- C- 

tor oil about 10 poise. of olive - 
oil a little less than I poise, of F I G .  2 .- D I S T R I B U T I O N  O F  VELOC -  

ITIES IN A TUBE OF CIRCULAR CROSS mater about I centipoise, of air 
0.018 centipoise, all at 20' C. 
I n  the accompanying table are given the viscosities of some other 
well-known liquids. 

TABLE.-viscosifies of Pure  Liquids i n  Ce~ztipoises at 
zoo C., Cnless Otlrer~ise Stated 

Water a t  om . . 1.7921 ; Ethyl alcohol . , 1.200 1 Water a t  ioo  . . : / x..p77 , Carbon tetrachloride 
W a t e r a t z o "  . . , ~ . o o j o  IBenzene . . : I 2 I 

I Water a t  so" . . . 1 o.,54qd 11 Methyl alcohol . . . I o.;oi I . . 
Water a t  rooo . . Toluine . . . 1 o.jgo / Hearv  water . . : 1 ::% '1 Carbdn disulfide . . 0.161 1 
~ u l f u i i c  acid, 100% . 

The fluidity, which is defined as the reciprocal of the viscosity, 
is sometimes used, the unit, a reciprocal poise, being called the rhe 
(from the Greek rhein, "flow"). When accelerated motion is in 
question on account of inertia the determining factor is the viscos- 
ity q divided by density p,  which is called the kinematic viscosity, 
v = v / p .  Thus, although the viscosity of air is less than that 
of water, stirred air comes to rest much sooner than water simi- 

larly stirred; the kinematic vis- 
cosities of air and water are, 
respectively, 0.162 and O.OIOI  in 
c.g.s. units. In  the same unit, 
which is called a stoke after 
George Gabriel Stokes, a pioneer 
in the theory of viscous flo~v, the 
kinematic viscosity of mercury is 
0.001 I j. The critical velocity a t  
which, with a given disposition, 
laminar flow breaks d&n and 

F I G .  3.- DISTRIBUTION O F  VELOC- 
becomes turbulent is proportional 

ITIES BETWEEN TWO CYLINDERS,  to the kinematic viscosity. 
T H E  I N N E R  O N E  FIXED.  THE OUTER Measurement of Viscosity. 

the definition of viscosity is laminar, that 
is, one in which the fluid moves in paral- 
lel planes gliding one over another. Other 
types of motion exist-in particular turbu- 
lent motion-but to derive simply the co- 
efficient of viscosity laminar conditions are 
required. Such conditions exist in the 
not-too-rapid flon- of a fluid through a 
capillary tube, in which the velocity of 
coaxial cylindrical sheets takes up a para- 
bolic distribution, as shown in fig. z ;  being 
zero a t  the wall; or in the motion between 
tm-o coaxial metal cylinders. of which one 
rotates about the axis, relative to the other. 
I n  fig. 3 the inner cylinder is shown as be- 
ing at  rest and the outer rotating, the ve- 
locities being indicated by the lengths of 
the arrows. 

The la.lr-s governing the flow of a viscous 
liquid through a fine tube were discovered 
experimentally by Poiseuille in a classical 
investigation published in 1842. He was a 
doctor of medicine and xvas led to under- 
take the work by his interest in the flow of 
blood through capillaries. He found that 
the volume I. passing through the tube in 
unit time was proportional to ( I )  the differ- 
ence of pressure at the two ends of the 
tube; ( 3 )  the fourth poJyer of the radius 
of the tube: ( 3  ) the reciprocal of the length 
of the tube. E. Hagenhach, several years 
later, defined the coefficient of viscosity 7 
and worked out the forn~ula 

( C O U N C I L  O F  T H E  R O Y A L  S O .  
 here a is the radius, I the length of the c ~ ~ T ~ )  

tube and pl and p,  are the pressures at the F IG 4 -VISCOMETER O F  

two ends. This formula nas  independently A N D  RODGER.  

derived by G JTiedemann. F O R  S T A N D A R D  DETERMI.  
N A T I O N S  

The capillary viscometer has many 
forms. The prototype of many used for precise determinations 
of viscosity was that of Sir Edward Thorpe and J. iV .  Rodger. em- 

RUBBER TUBING 

FROM G U Y  B I R R ,  " A M O N O G R A P H  O F  V I S C C M E T R Y , "  O X F O R D  U N I V E R S I T Y  P R E S S ,  1 9 3 1  

F IG.  5.- VISCOMETER OF ERK, U S E D  TO ELIMINATE E N D  E F F E C T S  ROTATING ABOUT ITS A XIS  -The motion contemplated in 
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ployed in measurements many of which are still standard (fig. 4) .  practically and employed by E. 
The liquid runs under a gravity difference of head, adjusted so that S. da C. Andrade, the liquid is 
the upper level initially is at the top of the tube in bulb T I  (or T,) contained in a closed sphere 
and the lower level at mark K, (or K1). The time taken for the which hangs by a bifilar suspen- 
upper level to pass from ml to m,. (or m, to m,) is measured. sion in a high vacuum. so that it 
Many precautions are taken with this type of viscometer to ensure can execute torsional \ribrations 
accuracy. but there are inherent difficulties. The radius enters as about its vertical diameter. If it 
r4, so that any errors in r are multiplied by 4-available capillary is set in motion by a twist and 
tubes are neither exactly circular in cross section nor exactly uni- 1 then left to itself, the effect of 
form in bore. There are:.further: troublesome end corrections, the the enclosed liquid is to damp the 
formula ( I )  applying to a tube of infinite length. vibrations and the viscosity can 

T o  eliminate, as far as possible. the end corrections, S. Erk de- 1 be calculated from the logarith- 
vised a viscometer (fig. j) in which the liquid flows through two , mic decrement. that is, from the 
capillaries of different lengths, K, and K2. cut from the same 1 rate at which the angular ampli- 
tube. The pressures at the ends of the tubes are measured by the tude diminishes. This method 
three manometers MI, 31, and M,. If the tubes were completely / has the advantage that the liquid 
uniform in bore the differences in pressure would permit full allow- A is sealed off and never comes in 
ance for end effects. contact with air or other gas; it 

The capillary tube viscometer is extensively used for ordinary has therefore been extensively 
laboratory measurements of viscosity, being calibrated by the ( used for measurements on liquid 
use of a standard liquid such as water or sucrose solution. A I metals which oxidize easily. The 
typical form is shown in fig. 6. A given volume of liquid is I - liquid is sometimes contained in 
charged into the instrument and taken up until the upper meniscus a closed cylinder instead of a 
is above A in the left-hand limb. The time for the meniscus to sphere. 
fall from A to B, under gravity. is measured. The viscosity and Quite a different method meas- 

density of the calibrating liquid being 7, : I O U , 0  s , , ,  G ,  B E L L  , 1 9 2 8  
O F  ures the viscosity of the fluid 

A 

which has been extensively used in the ameter. ( S e e  ELECTROS.) 
study of colloidal solutions (fig. 7 ) .  The For his measurements on the 
inner cylinder. A, is suspended by a torsion viscosity of liquids at high pres- 
wire; the angle through which it is turned, sures. P. LF'. Bridgman used a 
in consequence of the steady rotation of tube of about 6 mm. internal di- 
the outer cylinder, gives the moment JI ameter, in which slid a short hol- 
of the viscous forces. E and E' are fixed low cylinder, n-ith rounded ends, 
guard cylinders which eliminate end effects. of slightly less diameter, kept E~~ 
Then central by small projections (fig. 

M = Kvfi  8) .  The time of fall was meas- 
ured. This gave relative viscosi- F R O M  E .  H A T S C H E K ,  " T H E  Y ~ ~ C ~ ~ I T I  O P  

where R is the constant angular velocity of ties under different conditions. L ~ C U ' D S . , '  G B E L L  a S O N 5  L T D . ,  1 9 2 8  

the outer cylinder and K is an apparatus The Variation of the  Viscos- F I G .  8 . - B R 1 D G M A N ' S  

constant involving the radii of the cylin- i t y  of Liquids With Tempera- L I Q U I D S  
AT H I G H  vlSCOS'TIES PRESSURES O F  

ders and the height of the inner cylinder. ture.-The viscosity of liquids 
The apparatus is calibrated by use of a falls with rise of temperature. I t  A, e n ~ a r g e m e n t  the hollow steel 
standard liquid. ~ o u l d  seem to be a general rule, weight  is shown a t  left.  Projections 

FRO"  s , s E c o N o  ON similar type of apparatus, but with pointed out by Andrade. that the On contact with 
V I S C O S I T Y  A N D  the w a l l  of the tube, the c i rcui t  being 

p L A s T ' c l T y ~ "  the outer cylinder suspended by a torsion more complex the liquid, the completed when the weight  touches the 
A C A D E M Y  O F  S C I E N C E S  O F  

A M S T E R D A M .  B Y  C O U R T E S Y  O F  wire and the inner cylinder maintained in greater the influence of tempera- electrode a t  either end of the tube 
N O R D E M A N N  P U B L I S H I N F  C O . ,  
I N C .  steady rotation. was used by J. A. Bearden ture. Thus, in the temperature 
F I G ,  6,-A R E P R E S E N T A -  in hisprecision determination of the vis- range oO to 30" C.; with glycerin the viscosity falls to &; with 
T I V E  OSTWALD VISCOY-  cosity of air. water. which at the lower temperatures is heavily associated, it 
ETE R I n  a method which has been worked out falls to a; with carbon tetrachloride, a straightform-ard liquid, to 3 ;  

- 

B 

and p,,, the viscosity 7, of the liquid, den- F I G ,  7 , -THE H A T S C H E K  FORM O F  from the rate a t  which a small 
sity p,,  under test is given by C O UET TE  VISCOMETER sphere, of known diameter and 

mass. falls through it. If the 
PI t l  

VI '40- sphere is small enough, the suitable size depending upon the vis- 
PO t o  cosity in question, it soon settles down to a uniform rate, as exem- 

 here to, tl are the respective times of plified by a raindrop falling through the air. Stokes showed that 
flow. the velocity v of steady fall was given by 

Instruments of this general type. in n=-------- 27%- p')g 

which the quantity to be measured is the 9'1 
(2) 

time taken by a liquid flowing through a where r is the radius of the 
capillary to fall from a mark above a bulb sphere, p and p' the densities of 
to a mark below are generally k n o ~ ~ n  as the substance of the sphere and 
Ostwald viscometers. of the fluid and g the gravitational 

Another general type of instrument for acceleration. This formula en- 
measuring viscosity is the coaxial cylinder ables 7 to be found from v. I n  
apparatus, originated by Maurice FrkdCric the case of oils a small metal 
Couette. In  some the inner cylinder is at sphere can be used. The formula 
rest and the outer rotates steadily (sche- is also involved in the determina- 
matically shown in fig. 3) ; in others the tion of the electronic charge, 
inner cylinder rotates while the outer cylin- where the fluid is air and the 
der is a t  rest. Typical of the former class liquid spheres used are about a 
is E. Hatschek's viscometer for liquids, thousandth of'a millimetre in di- 

I 

- 



and with monatomic mercury it falls to 2-all values approximate. 
For normal liquids the variation of viscosity with temperature 

is well represented by Andrade's formula: 

T = Be"T (3 )  

where B and b are constants; later modified to 

where T is the absolute temperature. C and c are constants and v 
is the specific volume. This formula, with only two constants. 
agrees ~ ~ i t h  observations over a wide range of temperatures. with 
normal liquids. I t  was derived by simple considerations which 
regarded the molecules as vibrating about slowly moving equili- 
brium positions and communicating momentum at every extreme 
libration at the temperature of melting. The temperature agita- 
tion m-as supposed to interfere with the communication of momen- 
tum, in accordance with L. Boltzmann's principle. 

In  formulas of type (3) and (4), when the exponential term is 
written eEITcT,  k being Boltzmann's constant. E represents an energy 
involved in the viscous process. Thus bk, or c k l v ,  represent such 
an energy and can be shown to be related to, for instance, the in- 
ternal latent heat. H. Eyring and his colleagues have used con- 
sideration of reaction energy in elaborating a general analogy 
betn-een the viscous process and rate of chemical reaction. 

Water is in every r a y  an anomalous liquid. as instanced by the 
variation of density with temperature, and the variation of its 
viscosity with temperature is not represented by formulas ( 3 )  or 
(4). There are certain other liquids. anomalous in other respects, 
such as the tertiary alcohols. whose viscous behaviour is like~vise 
exceptional. For the majority of liquids, however, the formulas 
are in general use, especially the simpler one in the form 

log 7 = A + b / T  

Andrade's theory, which connects the viscosity of the simplest 
class of liquids with the frequency of vibration of the molecules, 
allo~vs an expression ~vhich does not contain any arbitrary constant 
to be worked out for the viscosity of the liquid at the melting 
point temperature. The frequency is derived from P. Debye's 
characteristic temperature or from F. A. Lindemann's constant. 
The absolute values calculated in this way agree well with experi- 
ment for liquid metals. 

Viscosity a n d  Pressure.-The work of Bridgman has shown 
that the viscosity of all liquids-water at lower temperatures. with 
its usual abnormality, excepted-increases steadily ~ ~ i t h  pressure. 
For typical organic liquids the viscosity at 1.000 atm. is two or 
three times that at normal pressure, but the increase at the highest 
pressures is at a much greater rate-to take an extreme example, 
with isobutyl alcohol the viscosity is nearly 800 times as great a t  
1 2 , 0 0 0  atm. as at I atm. Bridgman has shovvn that viscosity is 
not a function of the volume alone, as certain theories put f o r ~ a r d  
to account for the temperature variation had suggested. Xndrade's 
theory has given a rough representation of the variation of viscosity 
with pressure up to 3,000 atm. .it higher pressures. 77-here it fails, 
Bridgman has given clear evidence for supposing that the mole- 
cules themselves are deformed, which further complicates matters 
already complicated. 

Viscosity a n d  Chemical  Constitution.- In the early at- 
tempts to relate viscosity to chemical constitution the viscosity a t  
some particular temperature was selected as typical. Thorpe and 
Rodger: for instance, took the viscosity at the boiling point. which 
can have no fundamental significance, since at a pressure other 
than atmospheric the results would be different. Others have 
taken a fixed temperature for all liquids, ~vhen, again. the results 
~vill depend upon the temperature selected. The close fit afforded 
by formula (4) seems to offer a better opportunity of connecting 
viscosity and constitution, since the constant c is characteristic 
of the liquid and represents an energy which should vary syste- 
matically within homologous series of organic compounds. I t  has, 
in fact, been shown that in series for which figures are available, c 
varies regularly from member to member, and some connection 
between the viscosity constant and the intermolecular energy due 
to van der Tliaals forces has been indicated. 

Viscosity of Suspensions, Sols a n d  Solutions.- In the case 
of solutions and suspensions, use is often made of the term rela- 
tive viscosity. defined as r) ,  = r),lv,,. nhere the viscosities of solvent 
and solutlon are respectively r ) ,  a i d  vc The relative or  specific 
increase of viscosity is defined as 

l),p="lr-I =7c1170, "lo 

The simplest case is that of a suspension of solid spherical par- 
ticles of microscopic or ultramicroscopic size. For such suspen- 
sions A. Einstein, on purely hydrodynamical grounds, derived the 
formula 

where 4 is the total volume of the solid spheres in unit volume 
of suspension. Thus only the aggregate volume of the spheres, not 
their size! comes into question. The formula has been tested ~v i th ,  
for example, suspensions of gamboge containing globules of from 
0.3 to 4p in radius, and found to hold \\,ell as long as the concen- 
tration is not too high. For higher concentrations a term in ,+%as 
to be added. 

Suspensions of this class, which include gold and silver sols 
with particles whose diameter may be oi  the order 0 . 1 ~ .  are known 
as lyophobic. or solution hating, because the solids are easily 
precipitated in a form ~vhich will not pass back into solution. 
They have normal Nextonian viscosity. Suspensions of minute 
rods. such as lengths of fine artificial silk fibre. likewise behave 
normally. except when the particles are so long as to interact. 

With lyophilic or solution-loving sols small additions of the 
solid substance. e.g., agar. to the solvent e.g., I\-ater. cause a great 
increase of viscosity-even a few per cent may cause a hundred- 
fold increase. Again, the increase of viscosity with concentrations 
is more rapid than \-vould be indicated by a linear law. Ever?-thing 
points to the building up of a structure. The viscosity is non- 
Nen-tonian: the apparent viscosity at any particular shear stress, 
as measured by the velocity gradient produced, decreasing rapidly 
as the shear stress is increased. n.hich would be in accord \ ~ i t h  
the general picture of the breaking do~vn of a structure. The 
results of the many investigations into the viscous behaviour of 
such gels are. from the nature of the subject: complicated. 

Still more troublesome is the case of the colloidal suspensions 
whose behaviour depends upon their recent mechanical handling, 
suspensions which. otherwise expressed. s lo\~ly build up a structure 
~vhich, when broken down. gradually restores itself. Thus paints, 
which in the simplest case consist of a suspension of a solid such 
as lithopone in a medium such as oil. flow comparatively freely if 
recently stirred. but on standing revert to a gellike state. Such 
behaviour-roughly speaking. a l iqueiact io~ on agitation-is 
known as thixotropy (from Greek tiii.xis, "a touch." and tiupus, 
"turning"-changing at a touch). The !iquid form in some cases 
behaves in a Xewtonian manner, in others not. 

I n  the case of the viscosity of true solutions. such as sugar or 
salt in ~vater ,  there is a lack of non-Ken-toninn complications and 
a simplicity might be expected which is. however. not ex-ident. 
A distinction is usually made between electrolytes and nonelectro- 
lytes. With electrolytes the relative increase, of viscosity may be 
either positive or negati

v

e: thus a concentration of 0.703 mols 
per litre of LiNO, in water at IS" C. gi\-es -0.0737; mhile a con- 
centration of 0.732 mols per litre of C s S O , ,  gives vs7,= -0.0653. 
I t  11-as at one time believed that only electrolytes could produce a 
decrease of relative viscosity. hut cases have been fc~und where 
nonelectrolytes. x~hich generally shon- an illcrease. ha1.e such an 
effect, though small; e.g., o .z j  mols per litre of p-nitrobenzene in 
alcohol give r lsP= -0.0011. The estabiished difference between 
electrolytes and nonelectrolytes is given by the response of p ,  to 
change of temperature. For electrolytes it increases with tem- 
perature. for nonelectrolytes it decreases; in other words, for 
electrolytes the viscosity of the solution decreases less rapidly, 
for nonelectrolytes more rapidly. than that of the solvent. 

Attempts have been made to connect the viscosity of electrolytes 
with the conductivity without any pronounced success. I n  general, 
while a great body of measurements exists for the viscosity of 
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solutions of both kinds. no widely valid regularities have been 
revealed. hlany empirical formulas have been shown to represent 
particular cases, but in the absence of either comprehensive empiri- 
cal rules or approximate theory the subject is not ready for simple 
exposition. The same is true of the viscosity of liquid mixtures. 

Effect of an Elec t r i c  Field.-Early attempts. from 18Sj on- 
ward. to detect the effect of an electric field on the viscosity of 
liquids led to very divergent results. I n  some cases large effects 
were found; Xndrade and Cyril Dodd showed that such results 
\\-ere spurious and established that with nonpolar liquids, such as 
benzene, no change to within I part in ~ o o . o o o  took place even with 
a field of 42.000 v. per centimetre, but with polar liquids. such as 
monochlorbenzene, there was a small change of viscosity, AV, given 
by 

\\-here F is the field and J is the viscoelectric constant, which is 
around z X 10-7 if the field is measured in electrostatic units. 
This means that with practicable fields. 117./77 does not exceed about 
0.0012. SO that very precise experimental methods and careful 
temperature control are necessary to detect it. 

A general explanation of the effect can be given in that'lvhich 
polar molecules the field exercises an orienting effect which tends 
to hinder the rotation of the molecules. which is a consequence of 
laminar f l o ~ .  The theory of the viscosity of polyatomic molecular 
liquids is not yet developed to a stage where a quantitative ex- 
planation of the effect can be worked out. 

T h e  Viscosity of Gases.-James Clerk hfaxwell made his early 
determinations of the viscosity of air by measuring the damping of 
the torsional oscillations of a system of three parallel disks. 
mounted rigidly on an axis suspended by a torsion wire, nhich 
moved betlveen four fixed disks (hg. 9 ) .  This arrangement made 
the frictional force produced by the viscosity of the air between 
the disks comparatively high. Later. the viscosity of gases was 
measured by methods similar to those used for liquids, in particu- 
lar by the flow through capillary tubes and by concentric cylinder 
apparatus of the Couette type. suitably adapted. I n  particular. 
very great care was devoted to measuring the viscosity of air. 
since this enters into R. Millikan's method of measurement of that 
fundamental quantity, the electronic charge. (See ELECTRON.) 

Viscosity measurements furnish strong support for the kinetic 
theory of gases. According to theory. as first 1%-orked out by 
Maxwell, the viscosity should be independent of the pressure. 
which a t  first appears an astonishing result. The reason for this 
independence can be seen in a general way without mathematics: 
when the pressure is halved the number of molecules crossing unit 
area of a given plane is halved, 
but the  mean free path. which 
determines the momentum trans- 
fer from one plane of flow to a 
parallel plane. is doubled. The 
region where such considerations I 
hold is limited a t  one end by den- 
sities suficiently high to make 
the intermolecular. forces sig- 
nificant. which usually means sev- 
era1 atmospheres pressure, and a t  
the other end by pressures suf- 

T ficiently low to -make the mean 1 1 
free pith comparable with linear 1 I 

dimensions of the gap used in 
the measurements. which usually FIG. 9 . - S C H E M E  OF M A X W E L L ' S  

means pressures much lower than v l S C O M E T E R  

a hundredth of an atmosphere. 
T h e  independence of the viscosity of gases of their pressure was 

verified by Illaxwell in the experiments to xhich reference has been 
made and I n s  later abundantly confirmed within the region indi- 
cated. 

According to the kinetic theory, the viscosity of gases should 
increase with increasing temperature, in contrast with the be- 
haviour of liquids. The elementary theory, which treats the mole- 

cules as ordinary elastic spheres, indicates that the viscosity should 
be proportional to the mean molecular velocity. which means to 
. Experimentally, however. it is found that the viscosity in- 
creases more rapidly with T than this law indicates. The reason for 
this departure is that the molecules do not behave as spheres of con- 
stant radius; but that as the temperature rises and the molecular 
impacts become more severe, the centres of the molecules ap- 
proach. on the whole, more closely during collision. I n  consequence 
the molecules are, effectively. smaller a t  high temperatures than 
at low. The exact form of the more precise formula derived for 
the variation of 7 with T depends upon the assumption made as 
to the n a y  in nhich the repulsive force between close molecules 
varies with the distance. A successful and widely used formula 
is that of W. Sutherland: 

where C is a constant (Sutherland's constant) pertaining to the 
gas in question. 

At high pressures, in the neighbourhood of the critical point, 
when the liquid state is approached. matters naturally become 
very coillplicated and the viscosity behaviour begins to approach 
that of a liquid. 

T h e  F l o w  of Solids.-In general. solids. if subjected to  stresses 
large enough, ~vill flow progressively. I n  particular, there are 
many solids. of TT-hich pitch and sealing TT-ax may be taken as 
typical, that, although they break n-ith brittle fracture if suddenly 
stressed. will nevertheless flow under quite snlall sustained stresses. 
Pitch left in a funnel, for instance. ~vill slorvly creep out under its 
own weight. Again glass rods. supported horizontally a t  the two 
ends, will at ordinary temperature sag progressively under the 
force of gravity, and sticks of sealing \Tax flow comparatively 
quickly under like conditions. Metals, on the other hand. will 
not, in general, flow even very slo\vly unless subjected to con- 
siderable stress, but they too will creep, to use the term usually 
applied to their progressive movement, under suiiiciently large 
sustained stresses. 

Glass, an amorphous or noncrystalline substance, behaves ap- 
proximately as a highly viscous liquid. I t s  flow properties have 
been measured, usually a t  temperatures of jooo C. and higher, by 
the progressive twist of a rod under a constant couple; by the 
extension of a rod or thread; by concentric cylinder methods; 
and, a t  high temperatures, by the slow fall of a sphere of platinum 
through the substance. Roughly speaking, the rate of flow is pro- 
portional to the stress, nhich enables an ordinary coefticient of 
viscosity to be calculated. The viscosity of glass a t  annealing tem- 
perature,  hen it  must slowly yield under the internal stresses, 
is about lol"oise; a t  the temperatures at ~vhich it  is blown, about 
roi poise, as compared with 1,400 poise for golden sirup (Lyle) 
a t  12" C. 

The pitchlike substance known as Chatterton compound is not 
quite so simple, because under constant stress it flows more rapidly 
at first: but ultimately reaches a stage a t  ~vhich the rate is constant. 
This final steady rate is proportional to the stress a t  higher tem- 
peratures, but not a t  the laxer temperatures. Chatterton com- 
pound, then, behaves as a viscous liquid a t  higher temperatures, 
but at lower temperatures shows a double departure from New- 
tonian behaviour. Such departure is. in general, characteristic of 
solids. Clays, doughs. asphalts, and so on, have still more complex 
f l o ~  properties which make them troublesome substances to charac- 
terize quantitatively in the matter of flow. 

In  general, solid bodies do not begin to flow a t  a perceptible rate 
until a certain stress is exceeded. Bodies with this property are 
usually called plastic solids. E.  C. Bingham imagined a substance 
which jhould be stable under stresses below a certain value and flow 
at a steady rate. connected linearly v i t t  the stress, for greater 
stresses. Such a body is called a Bingham solid or ideal plastic, 
but. like most ideals, it does not exist and is not closely approached 
in nature. 

Since what is here in question is viscous flow, the discussion that 
folloxt-s will be confined to regions of stress where the flow is 
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easily measurable and the elastic response negligible in comparison. 
The behaviour of metals, which are crystalline in structure, is in 
general more regular than that of amorphous bodies and will now 
be considered. 

For many years the only method used for investigating the flow 
or creep of metals was by extension of a rod or wire under longi- 
tudinal stress. If a constant load be used to produce the exten- 
sion then, as the length increases. the cross section diminishes 
and the stress increases, causing an additional complication. 
Andrade was the first to make use of devices which automatically 

, so diminished the stretching force as to keep the stress constant. 
One such device which has, in various forms, been extensively 
used is the Andrade-Chalmers bar, or cam balance (fig. 10). The 
load is hung from the wire or metal tape which is attached at P 
and lies along the cam surface PQR, and an upward pull is applied 
to the metal wire under test by the wire or tape D. lying along 
a circular arc. As the test wire stretches and moves upward the 
bar tilts and the cam surface is so designed that the couple applied 
tiy W, and hence the tension in D,  is reduced, in the way required 
to keep the stress in the test wire constant. The device can easily 
be modified so as to produce a downward pull. if required. 

The form of the extension-time curve of a wire flowing under 
constant stress depends upon the metal and the temperatures. 
Fig. 11, 12 and 13 show the flow of lead at four different tempera- 
tures. The extension is in no case linear with time. At the lowest 
temperature, - 180" C., the rate of flow is small for all stresses, but 

is much more rapid at the be- 
ginning than at a later time, xhen 
it is.hardly distinguishable from 

/I - zero. At -78"  the rate of flow 

rate likewise diminishes with 

Q i;jl ;;$v:;t glyl;y.; 

g, 

D a little more rapid at the begin- 
ning than later for all stresses. but 
is not far from linear with time. 

These curves are typical of 
F R O M  E N .  DA C .  A N D R A D E  A N D  8 .  C H A L M E R S ,  metals in general. the behaviour 
" PROC.  ROY.  5 0 C .  A , , "  Y O L .  1 3 8 ,  1 9 3 2  depending upon the temperature. 
FIG. 10.-THE ANDRADE-CHALMERS Roughly speaking, the ratio 
BAR FOR ENSURING CONSTANT 
STRESS 0 = TIT,, where T, T ,  are the 

absolute temperatures of the test 
and of the melting point of the metal respectively. determines the 
behaviour. Thus the flow behaviour of iron at j30° C. is similar to 
that of lead at oo C. ( 0 = . 4 j  in each case) and that of copper a t  
l jO  C. to that of leadat - 1 j 0 O c .  ( 0 = . 2 1 ) .  

I!, 
A diminishes as time goes on, but is 

T I M E  - 
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,..., well marked throughout with the 

L 

FIG. 11.-FLOW OF LEAD UNDER CONSTANT STRESS AT -180' C. (BROKEN 
LINES) AND AT -7E0 C. 

P 

The flow of pure metals and certain alloys was expressed by 
Andrade in the formula 

B' stresses in question. At 1 7 "  the 
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FIG. 12.-FLOW OF LEAD UNDER CONSTANT STRESS AT 17" C. 

1 

where 1 is the length at  time t and I,, /3 and K are constants. The  
exponential term represents a constant rate of flow per unit length, 
since, if /3= o, 

I d l-  -- 
I r ~ t - ~ .  . - 

Here the term in /3 represents a flow which progressively becomes 
slower and slower, which is alternatively called primary creep, 
transient creep or /3 flow (beta flow); the term in K represents a 
flow which takes place at a constant rate and is called secondary 
creep, permanent creep, quasi-viscous creep or K flow (kappa flow). 
There is much evidence for the physical distinction of the two types 
of flow, revealed by these analyses, the /3 flow being dominant a t  
relatively low temperatures and the K flow at relatively high tem- 
peratures. The tf law has been confirmed by many workers. 
Although other variations have been suggested for certain cases, 
this does not affect the existence of the two types of flow. 

There is a large body of evidence for the view that transient 
creep is connected with processes taking place within the crystal 
grains which normally make up metals, while permanent creep 
pertains to processes taking place between the grains. Two ex- 
perimental results bearing directly on this question may be cited. 
J. McKeown measured the creep of different specimens of lead 
varying only in the average size of the crystal grains, extreme 
values for mean cross-sectional areas being 0.84 and 0.01 mm2. 
With the coarse-grained metal both /3 flow and K flow were well 
marked at a given temperature and stress; as the grain size dimin- 

1 = lo (I + &ti )eKt FIG. 13.-FLOW OF LEAD UNDER CONSTANT STRESS AT 160" C. 
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ished the K flow became relatively more important until. with the 
finest grain metal, i t  markedly predominated. the flow being much 
more rapid than with specimens of coarser grain and nearly linear 
from the start. ;\rldrade and B. Chalmers. by measuring the elec- 
trical resistance a t  various stages of the flow of different metals. 
showed that the 6 flow \\-as connected with a rotation of the axes 
of the crystal grains, the direction of which was unaffected by the 
K flow. 

The  work of D. Hanson and 31. A. Wheeler likewise points to the 
physical distinctions between /3 and K flow. They found a pro- 
nounced appearance of slip bands within aluminium crystal grains 
at low temperatures, n-here 6 flow was predominant, and absence of 
such slip bands a t  high temperatures, where K flow prevailed, and. 
further. the crystal-grain boundaries were much emphasized in this 
latter case. 

The  slip within the crystal grains is a matter to ~vhich considera- 
ble attention has been devoted by W. Boas, H. S5'ilsdorf and D. 
Kiihlmann-Wilsdori. D. hlcLean and IV. A. \Vood. Besides the 
coarse slip. easily visible with a low magnification. which character- 
izes the /3 flo

w 

process and is accompanied by a rotation of the crys- 
tal axes, there is another finer slip process, revealed by such special 
means as the phase-contrast microscope or the electron microscope. 
and further a breakup of the grain into units which JVood calls 
"cells." These features have not been directly connected with flo~v 
processes; the fine slip is not, as is the coarse slip, associated with 
hardening. These processes are mentioned to indicate the com- 
plexity of the full problem of large deformations. 

Great care should be taken in interpreting surface microphoto- 
graphs in terms of creep processes. because crystal grains at the 
surface, whose movements normal to the surface are  not con- 
strained, clearly behave differently from grains in the interior, 
which are subject to stresses from all sides. \Vith ordinary metal- 
lic specimens the majority of the grains suffering deformation are 
internal, and their typical deformations are not revealed by the 
ordinary methods of investigation. 

T h e  mechanism of creep, comprising glide on preferred planes 
within the crystal grain and relative movement a t  the boundaries 
of one grain with respect to others, makes it easy to understand 
the large effect which the addition of small quantities of foreign 
metal may have on the phenomena. Large foreign atoms within 
the crystal, producing local distortion, may tend to check the glide 
of one plane over another; similarly. foreign atoms in the dis- 
ordered region betrveen two crystal grains may produce a relatively 
large effect. I n  details of behaviour, much depends upon how 
the particular foreign atoms tend to distribute themselves in the 
metal. 
X different method of studying creep, employed by Andrade and 

K. H .  Jolliffe. is the investigation of behaviour under simple shear. 
T h e  mechanical conditions are simpler than in the plastic. as 
against elastic, extension of rods. The experimental disposition is 
shown in fig. 14. The  metal is in the form of a disk, shaded in the 
diagram, in which is cut an annulus B,  B,  constituting the metal 
flexing under stress. The outside part, A. A, of the disk is gripped 
so as to be held immovably; the inner part ,  M, ILf. is held bet~veen 
rigid disks subjected to a constant torque. With this disposition 
the flow can be observed first under torque in one: say clockwise, 
sense and then in the other, counter-clockwise, sense. 

I t  was found that under these conditions, the flow under torque 

F R O M  E. N ,  DA C. A N D R A D E  A N D  K .  H .  J O L L I F F E ,  " P R O C .  R O Y .  S O C .  OF  L O N D O N , "  V O L .  213, 
S E R I E S  A ,  1952: C A M B R I D G E  UNIVERSITY PRESS 

in the initial direction followed the ti  law. there being no perma- 
nent flow. This accords well with the geometry of the deformation, 
~ h i c h  ~vould hinder intercrystalline movement. Under reversed 
flow a difference was found between the behaviour of lead. of cubic 
crystal structure, and cadmium. of hexagonal crystal structure. 
Cadmium behaves in much the same way under reversed flow as un- 
der forward flow; lead gives a reversed flon- linear with the time, 
of K character. This is satisfactorily explained by the fact that 
single lead crystals harden considerably under large shear strain; 
cadmium crystals do not. Therefore, lead crystal grains become 
too hard to be sensibly deformed under shear in the reversed move-, 
meni;  but with the cadrnium grains the deformations in forward 
and reversed movement are much the same. 

In  general, at no stage does a metal behave as a Sewtonian 
viscous fluid. The transient creep does not have the characteristic 
of being linear with time. The permanent creep has this charac- 
teristic. so that,  a t  a given stress, K gives a measure of the apparent 
viscosity. I n  fact, if S be the longitudinal stress, approximately 

However, K is not proportional to S,  but increases much more 
rapidly: experimentally it is found that log K is proportional to S .  
Hence. even at high temperatures. relative to the melting point, 
where the flo\\- is mainly, if not entirely. of permanent type, the 
metal is behaving as a non-Xewtonian liquid. 

IVhat is here efiectively in question is a diminution of apparent 
viscosity with stress. Such behaviour is characteristic of most 
non-Sewtonian liquids. such as solutions of cotton yellow or  
benzopurpurin. Speaking generally, we are confronted with a 
structure which breaks down, in the sense of allowing easier flow, 
as the stress is increased. 

\Vith transient creep we have what is effectively a hardening as 
flow under constant stress proceeds. This is a characteristic of a 
limited class of non-Xewtonian liquids. the apparent viscosity of 
which increases with time, as can be shown with a Couette form of 
viscometer, in ivhich the liquid lies  bet^\-een the two cylinders. 
If the outer cylinder is kept rotating at a steady rate, the deflection 
of the inner cylinder \ d l  increase as time goes on. There is a 
steady hardening or building up of a resistant structure. Speaking 
generally of non-Sewtonian fluids. it is modifications of structure, 
afiected either by time or by shear stress or both, that are the 
causes of the complications. These general wide resemblances 
be twen  the flo\v of metals and of certain classes of non-Newtonian 
liquids do not imply that the mechanism is similar in detail in both 
cases for the internal structures are very different. 

The constant P varies with stress in a sigmoid manner, increas- 
ing at first slowly, then rapidly and finally approaching a constant 
value. 

There is no fully satisfactory theory of metal creep. The diffi- 
culties in the way of constructing such a theory are clear: the 
behaviour of a single metal crystal under a carefully specified 
stress system is a complicated mat ter ;  the behaviour of a crystal 
grain in a polycrystalline metal. where it is surrounded by other 
grains, each under the complicated stress system created by their 
preferential yields in certain directions. is clearly much more com- 
plicated. Crystal grains are known to contain inherent structural 
faults. I t  is the glide on preferred planes of a parallel system 
under inhomogeneous stresses that apparently gives rise to the 
/3 flow. As regards the K flow: while the intergranular layer may 
be taken as homogeneous material of an unchanging thickness for 
very small stresses. as shown by C. Zener and T .  I(&, it is improb- 
able that this assumption can justifiably be made for the large 
stresses which produce progressive creep. 

Besides the primary and secondary creep, a region of tertiary 
creep, in which the rate increases rapidly with time, is often re- 
corded. Tertiary creep of n-hat would superficially appear to be 
much the same character, as judged by the form of the extension- 
time curves, may be due to various causes. I n  the old tests carried 
out on rods in tension under constant load, with final extensions 
of several uer cent, it was usuallv a trivial uhenomenon due to 
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There are,  however, many well-established cases of tertiary 
creep when the stress is approximately constant throughout the 
flow, due either to the  final extension being very small or to the  
use of a constant stress device. In  such cases i t  may be due t o  
recrystallizations of various types, such as the migration uf t he  
crystal boundaries or the growth of new crystals under stress, any 
such internal movements leading to  relative ease of local defor- 
mation. I n  the case of complicated alloys a phase change may  
take place, with a like result. Or  transverse intercrystalline cracks, 
which effectively increase the local stress, may lead to  increased 
rate of flow. 

The  creep of metals, a subject that  before World War  I at-  
tracted little attention, assumed great importance afterward be- 
cause of its significance in such engines as the jet propulsion gas 
turbine, and gas turbines in general, in which the blades revolve a t  
high speed, and so under considerable tension, in gas a t  tempera- 
tures of 800" C. o r  higher. There  is the possibility of a slow 
progressive increase in length. which in view of the small clearances 
could seriously reduce engine life. Permanent, as distinct from 
transient, creep is particularly dangerous. There has been, there- 
fore, intensive and successful research to  evolve alloys free from 
pernicious creep. 

Since the creep of simple metals is so difficult to  explain in detail, 
i t  is easy to understand that  there is no basic theory of the creep 
properties of the complicated alloys in question, usually containing 
two or more of the metals nickel, chromium. iron and cobalt, as well 
as small quantities of some or all of the  elements carbon, silicon, 
titanium, aluminum, molybdenum, tungsten and niobium (often 
called columbium). There are, however, certain well recognized 
and approved lines of development; it is usual to start with a 
binary, ternary or even more complicated solid solution of the  
basic metals, to which elements judged likely to produce hardening 
by yecipitation are added. 

Viscosity a n d  Elasticity.-A conception which was introduced 
b y  Clerk Maxwell is important as showing how the viscous behav- 
iour of an  ordinary liquid can be  regarded as due to  an  evanescent 
elasticity, permanent elasticity being a characteristic of solid 
bodies. There is a certain mathematical similarity between vis- 
cosity and elasticity. I n  a Newtonian liquid the rate a t  which 
shear strain increases is proportional to  the shear stress: in a per- 
fect elastic solid i t  is the shear strain that  is proportional to the  
stress. A viscous liquid may be  regarded as an elastic substance 
which is unable to  sustain a shearing stress; under the strain the  
elastic stress rapidly breaks down. hlax\~-ell assumed that the 
stress decayed according to  the exponential law that governs many 
such processes, for instance the decay of a radioactive body. If the 
stress be T, then 

d r  T -= -- 
dt X 

where X is a constant called the time of relaxation. If the elastic 
modulus in question be n, then i t  can be shown that  q = 7zX. 

The  time of relaxation for an  ordinary liquid is probably of the  
order of a ten thousandth millionth (10-lo) of a second. which 
gives an elastic modulus of reasonable magnitude. This way of re- 
garding viscosity may afford an  approach to a general theory com- 
prehending the behaviour of real solids and liquids in simple cases. 

See also DIMENSIONAL AKALYSIS; ELECTROS; HEAT; KISETIC 
THEORY OF MATTER; LUBRICATION : Lubrica~zts; MATERIALS, 
STRENGTH OF ; METALLURGY. 
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VISCOUNT, a t'itle of nobility. 
I n  the Carolingian period of European history the  vicecomites 

or  missi cornitis were deputies, vicars or lieutenants of t he  counts 
(see COUNT ; CH~TELAIN)  , whose official powers they exercised 
b y  delegation. As the  countships eventually became hereditary, 
the  lieutenancies did so too: for instance, t he  viscounts in Nar- 
bonne, in Nimes and in Albi appear to  have made  their office 
hereditary by the beginning of the 10th century.  Even  so, vis- 
counts remained for 'some time with no other status than that of the 
count's officers, either styling themselves simply viceco7izites or qualify- 
ing their title with the name of the countship whence they derived their 
powers. By the end of the 11th century, however, the universal tend- 
ency of feudalism to associate status with the possession of land caused 
the viscounts to qualiiy their title with the name of their own most 
important fief: thus the lords of Thouars, hereditary lieutenants of the 
counts of Poitiers. called themselves viscounts oi Thouars ; and those of 
Bruniquel, lieutenants of the counts of Toulouse, viscounts of Bruni- 
quel. In Aquitaine, of which the counts of Poitiers were dukes, and in  
the county of Toulouse the viscounts r e r e  great barons often able to  
assert themselves against their suzerain (e.g., those of Limoges, of 
Turenne, of Bkziers and of Carcassonne). In the ile de France, in 
Champagne and in parts of Burgundy, on the other hand, the viscounts 
by the end of the 12th century were surviving only as minor feudatories, 
having lost their special administrative functions to the pre'vdts. 

In Normandy, however, the judicial functions of the viscounts as 
deputies of the duke remained important; by the mitldle of the 11th 
century most oi  the country was administratively divided into vicowztds 
(this explains the Piorman use of the name viscounte  or viceronzrs for 
the sheriff in England) ; and under Henry I the hereditary holders of 
the eliconitis were to a large extent replaced by ducal oficials. 

In England the viscountcy mias not introduced into the peerage until 
nearly 400 years after the Sorman conquest: John, Lord Beaumont, 
~Gho had been created count of Boulogne in 1336, \I-as on Feb. 12, 1440, 
created Viscount Beaumont in the peerage of England. tvith precedence 
over all barons. The oldest English viscountcy surviving in the second 
half of the 20th century was that of Hereford, created in I j s o ;  the 
oldest Irish one, however, that of Gormanston, was considerably senior, 
having been created in 1478. 

Viscounts had been set up in Catalonia by Charlemagne in the 8th 
century, whence the title had spread. with diminishing functions and 
increasing nobility, to Aragon and to Castile. Philip IV of Spain intro- 
duced the system oi vizcondados  pvcvios (regulations of 16.31 and of 
1664) : under this, no one could proceed to the rank of coi~r lc  or of 
?~zarque's unless he had previously been v i zconde ;  a fee of 7jo ducats 
had to be paid for this habilitating title (cxcept in the case of counts' 
sons) ; and a further iee of 750 ducats was required for the obligatory 
cancelation of the vizcondado when the time came for conferring the 
higher rank. The removal of the obligation to cancel, in 1846. led only 
to confusion, as numerous families began petitioning to have their al- 
ready canceled titles revived; and in 18j8 it mas declared that the 
vizcondado previo was no longer necessary for accession to the higher 
titles. 

VISHNU [Sanskr. the "active one"], in the  Indian  Rig-Veda 
a minor deity. who takes three strides. zi-krnnr, t he  last and  
highest beyond mortal ken: these probably denote the  three 
divisions of the universe. Closely allied with Ind ra  in his fight 
with Vritra, the drought-dragon, and against the  Dasas. t h e  
dark aborigines, Vishnu in the Epic mythology developed in to  
the  Preserver god. one of the Hindu triad with Brahma,  t h e  
creator;  and Siva. the destroyer; and as such he  has  saved man-  
kind in ten incarnations. His  special devotees, t h e  Vaishnavas, 
have evolved numerous sects. 

VISIBILITY. I n  n~eteorology the  word "visibility" has a 
technical significance entirely unlike its meaning in ordinary 
speech. Visibility on a given occasion in the  dayt ime is the  great- 
est  distance a t  which an observer with normal eyesight can see 
a dark-coloured object which stands u p  against t h e  horizon sky. 
I t  is the  range of vision under the atmospheric conditions prevail- 
ing a t  the time. A t  night it is the greatest distance a t  which lights 
of certain standard candle powers can be  seen. I t s  observation 
is of obvious importance to  the  aviator. 

When the term is used without qualification the  horizontal di- 
rection of view is always understood; the terms "vertical visibility" 
and "oblique visibility" are used t o  denote the  range of vision 
(usually from an aircraft but  sometimes from the  ground) in the  
directions indicated. These lat ter  concepts are  no t  as  clearly de- 
fined as is the horizontal visibility, nor  are the techniques of ob- 
servation as well standardized. 

An atmosphere containing only permanent gases and  uncon- 
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densed vapours is exceedingly transparent to visible light. In such 
an  atmosphere i t  ~vould be possible for an aviator to see a moun- 
tain a t  least 2 jo mi. away. The fact that such great values of the 
visibility seldom occur indicates that the air nearly always con- 
tains large numbers of particles of various sizes, but all consider- 
ably larger than the molecules of the atmospheric gases. The 
smallest among these particles are visible as haze. They consist 
of finely divided salt from sea spray, exceedingly fine dust. or 
(especially near cities) products of combustion. They are small 
enough to act differently on light of different colours, scattering 
the shorter waves of blue light more than the longer waves of red, 
and fo r  this reason a haze seen against a dark background looks 
bluish. whereas a distant lamp or the setting sun seen through a 
haze looks redder than its normal hue. 

Most haze particles are hygroscopic; i.e., they attract water 
vapour. If there is enough x7ater vapour present, some of it will 
condense on the particles and they m-ill increase in size. Il'hen they 
reach a diameter of about half a micron (one micron = & 
mm. = & in.) they begin to act differently toward light, and 
by the time they are five microns in diameter they have become 
practically nonselective to light of different colours, appearing 
white to the eye; then we call them fog. At this stage they are al- 
most entirely water, condensed on a very small nucleus of some 
other substance. 

Under some circumstances the visibility can also be reduced by 
nonhygroscopic dusts (as in sandstorms). microorganisms. or even 
insects. I t  can of course be brought do~vn to almost zero by snow 
or  heavy rain. But generally it is the haze particles or fog droplets 
that  determine how far one can see. 

The theory of the phenomenon differs. depending on whether we 
have to look at  lights at night, or ordinary objects in the daytime. 
The  former case is the simpler. A distant lamp will emit a certain 
amount of light in the direction of the observer, some of which 
will travel within the narrow cone having the pupil of the eye 
as its base. S o t  all the light, emitted into this cone will reach 
the eye, some being absorbed by the particles in the intervening 
atmosphere: and some being scattered by them out of the cone, so 

of the farthest one distinguishable. It is reported directly in 
miles for airway purposes on the North American continent. For 
other meteorological purposes and elsewhere a two-digit code is 
employed. representing values from less than 2 0  m. ( 2 2  yd.) to 
the greatest possible. Ships and some other stations use an ab- 
breviated code having only ten steps representing values from 
less than 50 m. ( j s  yd.) to 50 km. (31 mi.) and over. 

See W. E. K. Middleton, Vision Through the Atmosphere ( 1 9 5 2 ) .  
(W. E. K. M.) 

VISION or SIGHT, the function in which the organ known 
as the eye, and its more immediate nervous connections in the 
brain. are crucially involved in a series of reactions to the form 
of radiant energy called light. Although the existence of an organ 
(the eye) which mill somehorv copy or report upon certain aspects 
of the organism's physical surroundings is indispensable in seeing, 
the behaviour of the eye is by no means sufficient to account for 
vision. The nervous system to which it is connected is also neces- 
sary, and it a t  the same time is receiving inputs from other sense 
organs which must be handled in the light of each other and the 
visual input. The central nervous system is a constantly active 
system. a going concern governed by principles of its olv11. and its 
activity is thus more than merely an end result of the combined 
peripheral sense-organ inputs. In  seeing. the organisnl as a whole 
brings something to the occasion. Into this the ocular activity set 
up by physical stimulation must appropriately mix. The internal 
events of one moment determine in part those that occur later. 
The present is dependent upon the past. 

The initial process in seeing is induced by the action of light 
on the retina, the photosensitive part of the eye. If light were 
to act uniformly over the entire retina there ~ ~ o u l d  be at any one 
time only a general awareness of light without reference to an 
external object. One of the essential conditions for \ ' _ '  ' I ~ I O ~  as a 
guide to action is the formation of an image on the retina. Images 
are a kind of copy of exTerna1 objects in terms of the distribution 
of light intensity resulting from nature's having placed refractive 
structures in the eye in front of the retina which properly bend 
the luminous rays so as to focus them on the retina. 

that  it proceeds in some other direction. If there is only a little 
light remaining to enter the pupil of the eye, the lamp will be PHYSICAL CONDITIONS FOR VISUAL STIMULATION 

only just perceptible; and the distance at  \vl1ich this occurs Radiant energy is dealt with not only in terms of magnitude of 
be the visual range of the lamp. Should the lamp be of the stand- flux per unit area of object, but also in terms of the component 
ard candle power, this distance will be the visibility. The aiuount m7a"e lengths. The eye is selective, in the sense that only a re- 
of light from the lamp that the eye needs in order to see it de- stricted band of the full radiant spectrum is effective in eliciting 
pends on many factors, of which the most important are:  (11 the experience. This band for  daylight conditions lies roughly be- 
presence of other lights in the vicinity; ( 2 )  the brightness o i  the tween 400 m p  and T O O  my: The exact limits, however, are deter- 
background against which the lamp is seen; and (3') ;he length mined by intensity condit~ons. The eye is selective further in 
of time the observer has been in compnrative dxrkness. Unfor- not responding equally to equal amounts of energy in all parts of 
tunately all these factors are variable under the conditions of ob- the visible spectrum. 
servation usual at an airport. The Visibility Curve or Luminosity Curve of the Eye.- 

The  Tvay in \vhich the air obscures terrestrial objects in the The relative sensitivity to various parts 01 the visible spectrum 
daytime is quite different, An object !vhich does not of itself when measured and plottpd in the usual way yields what is known 
emit light is distinguishable because of the contrast between the as a visibility curve, or luminosity curve. For what is known as an 
object and its background; for example, a wooded hill is seen equal-energy spectrum, the sub- 
against the horizon sky because the sky is much brighter than the 1.0 jectix~e brightness elicited by the 
hill. By scattering light into the eye of the observer, the atmos- constituent wave lengths of the 
phere adds to the apparent brightness of all objects, making it '* spectrum is measured. the value 
approach more and more closely to that of the horizon sky as the ,6 being then converied to a com- 
observer gets farther away-an effect easily appreciated in moun- d mon scale wherein the most ef- 
tainous country. and known to painters as "atmosphere." When $ .4 

fective wave length is given a 
the apparent brightness of tu-o adjacent surfaces differs by less 5 value of 1.0. Luminosity curves 
than about 2 5 ,  the eye cannot distinguish them and nothing " for the human eye for t~vo  dif- 
is recognizable. Because the contrast a t  a given distance depends ferent conditions are shown in 
upon the colours of the objects, a standard pair of objects is used 400 500 Goo 700M* fig. 1.  Curve A is for full day- 

WAVE LENGTH 
for the estimation of the visibility. A black object against the light vision, the other for vision 

l.-viSIB'LITY C U R V E S  O F  T H E  under definitely reduced illun~ina- horizon sky affords the maximum contrast, and its viaual range 
H U M A N  RETINA: A, PHOTOPiC; B, 

has been found to depend least upon the direction of the sun and s,o,o,Ic tion. I t  will be seen that a shift 
the state of the sky, but any dark-coloured object is satisfactory in the wave length ~vhich is max- 
as long as it is seen against the sky near the horizon. imally effective occurs from one set of conditions to the other. 

Instruments are seldom used in observing the visibility, which Not only does the maximum of the cunre shift, but also the value 
is determined rather by simple estimation: the observer noting of the other and less-effective wave lengths. 
how many of a previously chosen series of objects or larnps can At intensities corresponding to daylight, the maximum of the 
be seen from the observing station. The visibility is the distance curve lies at about 554 mp, but under twilight illuminat,ion, it 
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shifts to the neighbourhood of 511 mp. When a stimuIus of fixed 
wave-length composition is varied in intensity, brightness is found 
to be a logarithmic function of the latter in the range of ordinary 
daylight intensities. 

M i n i m a l  E n e r g y  Need f o r  Vision.-There have been a num- 
ber of studies on the question of the least amount of radiant energy 
required to elicit a reaction leading to the perception of light. 
The possibility of doing this developed when Samuel P. Langley, 
in the latter part of the 19th century, invented the bolometer, 
an instrument for measuring the energy distribution of the solar 
spectrum. Langley himself soon attempted to make the determi- 
nation of the smallest amount of energy required to elicit visual 
sensation. He found it  to be of the order of 3  X I O - ~  ergs for 
light of j j o  mp. Between then and 1942, when Selig Hecht re- 
ported the investigation~ he and his colleagues. Simon Shlaer and 
M. H. Pirenne. had made, about a dozen other attempts to solve 
this problem had been made. Hecht reported that between 2.2 and 
5.7 X 1 0 - l ~  ergs at  the cornea is required, this being from 58 to 
148 quanta of blue-green light. A number of corrections had, of 
course, to be applied to arrive a t  a figure which \vould represent the 
number of quanta actually reaching the retina. The first of these 
corrections pertains to reflection from the cornea, a proportion 
which amounts to about 4%. The second correction has to do 
with loss in the ocular media between the outer corneal surface and 
the retina. Measurements made by others had found this loss to 
be 50% in young individuals and more in older persons. The third 
correction pertains to the amount of energy absorbed by the re- 
ceptors themselves. Correction for this factor is considerably 
more difficult, but Hecht concluded that the upper limit of ab- 
sorption is 20%. Taking into account the three corrections, it  
can be said that between j and 14 quanta are actually necessary 
at the'retina. Since the probability that one single rod will ab- 
sorb two quanta is only about 4%. it can be concluded that only 
one quantum of light need be absorbed by each of j to 14 rods 
in order for vision to be elicited. By a set of corollary experi- 
ments, Hecht obtained the value of between five and seven for the 
number of critical events to happen in order that a visual effect 
result. Hence it was concluded that between five and seven quanta 
is the actual number of quanta absorbed by the retina in threshold 
vision. Hecht, furthermore, believed he had shown that biological 
variation is of no great consequence in the threshold act. He be- 
lieved he showed that in the threshold act, it is the stimulus 
rather than the observer which is critically variable. 

LIGHT DISTRIBUTION AND IMAGE FORMATION 
ON THE RETINA 

Kinds of Light-Sensitive Organs.-Light sensitive organs in- 
clude three general kinds: ( I )  the sensitive light patch, activated 
more or less in accordance with average illumination; ( 2 )  the 
compound eye, which is made up of a number of cylindrical struc- 
tures positioned side-by-side and directed more or less directly 
toward the light and ( 3 )  the complex eye, such as is illustrated 
by the human-eye form. In the first form, no redirection of the 
rays of light occurs. There are no structures for the purpose 
interposed between the light source and the sensitive area itself. 
In  the second form, the light reaching each segment (ommatidium) 
falls on sensitive tissue at  the opposite end, when its angle is such 
as nearly to parallel the long axis of the segment. Light falling 
on the cornea (the transparent structure in front of the omma- 
tidia) is effective only so long as this is true. Oblique light is lost 
and so as an object passes this eye, light reflected from it reaches 
first one ommatidium and then another as the object becomes 
normal to the various ommatidia in succession. Motion differen- 
tiation is effected by the animal on this basis. The human eye 
represents another principle, that of refraction through a nodal 
point. 

The  H u m a n  E y e  a n d  I m a g e  Formation.-Before a ray of 
light can reach the human retina, it must pass through a number 
of transparent media and refractive surfaces. The eye is a nearly 
spherical organ, formed of transparent parts situated behind each 
other, and surrounded by various membranous structures, the an- 
terior part of which is also transparent. 'The transparent parts 

are: ( I )  the cornea; (2) the aqueous humour, found i n  the an- 
terior chamber of the eye; ( 3 )  the crystalline lens, formed by a 
transparent convex body, the anterior surface of which is less 
convex than the posterior and (4) the vitreous humour, filling the 
posterior chamber of the eye. The ray must therefore traverse 
the cornea, aqueous humour, lens and vitreous humour. Since 
the two surfaces of the cornea are pzrallel, the rays suffer prac- 
tically no deviation in passing through that structure, but they are  
refracted during their transmission through the other media. 

The action of a lens in forming an inverted image is illustrated 
by fig. 2 ,  where the pencil of rays proceeding from a is brought 

to a focus at  a', and those from b 
a A a t  6'; consequently the image of 

ab is inverted at  b' a'. The three 
characteristic features of the 

' retinal image are: ( I )  i t  is re- 
FIG 2 --INVERSION BY ACTION O F  versed; ( 2 )  it is and 
A LENS defined if it be accurately focused 

on the retina and (3)  its size de- 
pends on the visual angle. If we look at  a distant object, a star for 
example, the rays reaching the eye are parallel, and in passing 
through the refractive media they are focused a t  the posterior 
focal point; that is, on the retina. A line from the luminous point 
on the retina passing through the nodal point is called the visual 
line. If the luminous object is not nearer than. say. 60 yd. the 
image is still brought to a focus on the retina without any effort 
on the part of the eye. IVithin this distance, supposing the con- 
dition of the eye to be the same as in looking a t  a star, the image 
would be formed somewhat behind the posterior focal point, and 
the effect would be an indistinct impression on the retina. To  
obviate this, for near distances, accommodation, so as  to adjust 
the eye, is effected by a mechanism to be described later. 

When rays, reflected from an object or coming from a luminous 
point. are not brought to an accurate focus on the retina, the image 
is not distinct in consequence of the formation of circles of dif- 
fusion, the production of which is illustrated in fig. 3. From the 

point A luminous rays enter the 
eye in the form of a cone, the 

-F \ kind of which ~vill depend on the 
pupil. Thus it  may be circular, 
or oval. or even triangular. If the 
pencil is focused in front of the 
retina, as a t  d, or behind it as a t  
f, or, in other words, if the retina, 
in place of being a t  F, be in the - 

Fro. 3.- FORMATION OF CIRCLES positions G or H, there mill be a 
OF DIFFUS ION luminous circle or a luminous tri- 

angular space. and many elements 
of the retina will be affected. The size of these diffusion circles 
depends on the distance from the retina of the point where the rays 
are focused: the greater the distance, the more extended mill be the 
diffusion circle. I ts  size will also be affected by the diameter of 
the pupil. 

Light passing through all portions of the pupil are by no means 
equally effective in stimulating the retina. This inequality is 
known as the Stiles-Crawford effect, after the individuals who first 
gave the phenomenon considerable study. 

Opt ica l  Defects of t h e  Eye.--As an optical instrument the eye 
is defective. Because of optical conditions and defects of the 
eye, a mathematically punctuate image is never formed upon the 
retina even in a normal eye. The optical defects of the eye are 
primarily of two sorts: ( I )  those accruing from the curvature of 
the refractive surfaces and ( 2 )  those caused by the dispersion 
of the light by refractive media. 

Spl~erical Aberration.-Suppose. as in fig. 4 AfAK to be a re- 
fractive surface on which parallel rays from L to S impinge, it TT-ill 
be seen that those rays passing near the circumference are brought 
to a focus a t  F1, and those passing near the centre at  F2, inter- 
mediate rays being focused between these t n o  positions. Con- 
sequently on the posit?on of the axis betneen F1 and F2 there 
will be, in effect, a series of focal points and a surface interposed 
normal to F2 will receive a blurred and distorted image. I n  the 
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eye this defect is to a large degree corrected by the following ar- 
rangements: ( I )  the iris cuts off the outer and more strongly 
refracted rays; ( 2 )  the curvature M 
of the cornea is flatter a t  the 
periphery and therefore those 
rays farthest from the axis are 
relatively least deviated; (3) the 
anterior and posterior curvatures 
of the lens are such that the one 
corrects to some extent the action 2 K 

of the other and (4)  the F I G .  4 .- SPHERICAL ABERRATION 
ture of the lens is such that its 
power of refraction diminishes from the centre to the circum- 
ference. and therefore the rays farthest from the axis are relatively 
less refracted. 

Astignzatism.-Another very common defect of the eye arises 
from different meridians of some of the media having different 
curvatures. This is known as astigmatism. The vertical meridian 
of the cornea generally has a shorter radius of curvature and is 
therefore more refractive than the horizontal. The meridians of 
the lens may also differ, but ordinarily the asymmetry of the cor- 
nea is the greater. The optical explanation of astigmatism can be 
gained from fig. 5. Suppose the vertical meridian CAD to be 

F I G .  5.- DIAGRAM ILLUSTRATING ASTIGMATISM 

more strongly curved than the horizontal F d E ,  the rays which fall 
on CAD ~ 1 1 1  come to a focus at  G,  and those that fall on FdE at  
B. If me divide the pencil of rays at  successive points G, H, I, K, 
B by a section perpendicular to d B ,  the various forms it would 
present at these points are seen in the figures underneath, so that 
if the retina were placed at  G, a horizontal line an' would be seen, 
and if a t  H an ellipse with a long axis parallel to AB would he seen, 
etc. The degree of astigmatism is ascertained by measuring the 
dliterence of refraction in the two chief meridians. and the defect 
is corrected by the use of cylindrical glasses, the curvature of which 
added to that of the minimum meridian makes its focal length 
equal to that of the maximum meridian. 

Chromatic Abervation --When a ray of white light passes 
through a lens the component rays, since they are unequally re- 
frangible, are dispersed. The violet rays, the most refrangible, are 
brought to focus nearest the lens. and the red rays. the least re- 
frangible, are brought to a focus somewhat farther anay. If a 
lens uncorrected for chromatic aberration is used, a series of con- 
centric circles will be formed wherever borders exist in the image 
which is formed. If the image is that of a so-called point or a 
diik, the near circle will be violet, and the outer a red colour, if the 
screen on nhich the image is formed is placed a t  the distance from 
the lens a t  nhich violet rays come to a focus. The reverse effect 
is produced if the screen is placed where the red rays come to a 
focus. 

Difiraction.-Light a t  the edge of the pupil is broken into a series 
of concentric spectra contributing to the imperfection of the image. 
Diffraction is greatest with a small pupil, but is virtually negligible 
with a pupil three or more millimetres in diameter. Chromatic 
aberration and diffraction tend to counteract each other. 

Defects Caused by Opacities, etc., in the Transparent Media.- 
Such opacities are termed entoptic and may be of two kinds: ( I )  
extraretinal. those caused by opaque or translucent bodies in any 
of the refractive structures in front of the retina and presenting 
the appearance of drops, lines and bodies of unusual and grotesque 
shape and ( 2 )  intraretinal, those opacities in the layers of the 
retina in front of the rods and cones. 

Entoptic Stray Light.-The light activating the retina is of two 
sorts: ( I )  the light entering the eye through the pupil and focused 
to form the retinal image; and ( 2 )  the light that reaches the retina 
otherwise. The latter is called entoptic stray light. Some of this 
stray light reaches the retina through the walls of the eyeball. and 
some is reflected from the media within the eye in the course of 
and after its transmission to the image. Most of the stray light 
in this category is reflected from the image itself, reaching the other 
parts of the retina by multiple reflection within the eye. the inner 
walls of the eye participating. Even when the eye is confronting a 
visual field, dark except for a single restricted target (stimulus) 
area, the retina must not be considered as containing an active 
and an inactive region, but as a system, all parts of which are 
stimulated to some extent or other. For most purposes, the veil 
of stray light thrown over the whole retina has been neglected, but 
in certain kinds of experimentation aimed a t  understanding retinal 
function, it has been taken into account. 

The amount of entoptic stray light accruing from internal re- 
flection from the retinal image is a function of both the intensity 
of light in the image and the size of the image. As the size of the 
image of a bright disk in a dark field is increased and covers a 
progressively greater fraction of the total retina, the smaller the 
ratio between the image intensity and the intensity of the light 
on the rest of the retina becomes. This ratio may be reduced to 
a much smaller fraction than is ordinarily supposed. I t  has been 
found, for example, that a test object (target) subtending a visual 
angle of 46" resulted in an intensity ratio between retinal image 
and the area outside of it, of r z  to I. With a 7" stimulus, the 
ratio was joo to I. These figures were obtained by using excised 
albino rabbit eyes and microphotometry. The effective value of 
stray light within the eye may be ascertained by measuring the rise 
in the differential threshold at  the fovea caused by the existence 
of a light in the periphery of the visual field. By this method it  
was found that the effect tapers as the peripheral light is placed at  a 
progressively greater angle from the fovea. One of the indications 
in such an experiment, that it is the veiling effect of stray light 
and not merely some nervous interaction whose effects are being 
measured, is the folloning. When the peripheral object is made 
to cast its image on the optic disc (the insensitive part of the 
retina), the differential threshold at  the fovea is somewhat greater 
than when the image of the peripheral object falls on retinal areas 
surrounding it. Since we should expect the less-pigmented optic 
disc to reflect more light than adjacent areas, the elevation of the 
differential threshold a t  the fovea would seem to be, in large part 
at least, a consequence of a greater amount (veil) of light reflected 
onto the fovea. 

Beyond image formation, the problem of vision involves a num- 
ber of aspects: ( I )  the photochemical processes which occur in the 
receptor cells directly affected by radiant energy; ( 2 )  nervous 
structures in the eye and optic pathway and (3)  the introspective 
result called perception, and also the oculo- and other motor 
phenomena which form an integral part of the act of seeing. While 
sensation and perception are retained as somewhat separate con- 
cepts, modern studies of the manner of dependence of experience 
upon cerebral conditions have made rather free use of the concept 
of sensation. Whereas perception is the name for experience as it 
occurs, the term sensation varies from being a synonym of per- 
ception to a hypothetical ingredient of the perception complex, too 
elusive to extract satisfactorily from it. 

THE STRUCTURE AND FUNCTIONS O F  THE RETINA 

The S t ruc ture  of t h e  Retina.-As already indicated. the light- 
sensitive layer of the retina is made up of a carpet of microscopic 
photosensitive elements, the photoreceptors. These form a mo- 
saic, the fineness of grain of which is one factor in the smallness 
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of object and the fineness of line which can be seen. In  gen- 
eral, the retina consists of three main conducting elements lying 
end-to-end. The first is the receptor cell, the next is the 
bipolar cell and the third is the ganglion cell. Arborizations 
(branches) of these cells function for cross-connection and integra- 
tion of the activities of individual parallel elements. Several other 
elements, among which are the transverse cells and the amacrine 
cells, also interconnect parallel elements. To simplify the de- 
scription, lve may confine ourselves to the first three. The hu- 
man retina contains two kinds of receptor cells tvhich differ some- 
what in their structures, anatomical interconnections, in their 
distributions in the retina, and in the kinds of sensations they medi- 
ate. First of all, the rods are sensitive to much weaker levels of 
stimulation than the cones and are spoken of as mediating scotopic 
vision. The cones mediate photopic vision. At very lorn levels 
of illumination. sensitivity to colour does not exist. The rods have 
been shon-n to be responsible for only the achromatic aspects of 
sensation. The complete set of differences in function betvieen 
the two kinds of receptors has long been set forth in what is known 
as the duplicity theory, a combination of facts and deductions 
~ ~ h i c h  came to form the basis for understanding human retinal 
function and human vision. The rods and cones are dissimilarly 
distributed across the retina. The very centre is rod-free. Beyond 
this both rods and cones are found, the latter diminishing dispro- 
portionately as the periphery of the retina is reached. In the rod- 
free area (1. j")  the connections of the cones to the bipolar cells 
and the connections of the bipolar cells to the ganglion cells differ 
from the connections between these elements toxard the periphery. 
In the rod-free area there is a one-to-one relation between the cells 
in the three layers. Beyond this region, groups of s'everal cones 
converge upon each bipolar cell. Convergence of rods occurs in 
all retinal regions and tends to overlap v i th  that of the cones so 
that from the bipolars onward a mixed rod-and-cone system 
eventuates. 

Aside from the cones being less sensitive than the rods and 
mediating vision only at  higher levels of illumination, the cones 
mediate colour vision. This is evidenced by the fact that at very 
low levels of illumination all radiation, regardless of wave length 
dives rise to colourless sensations. The ordinary spectrum n-hen 
reduced in intensity becomes a neutral brand differing in bright- 
ness from one part to the other, the brightest part of which is 
a t  about jso mp, a region which at  ordinary levels of intensity 
ivould appear green. If the illumination level is raised, the bright- 
est part of the spectrum becornes a region centring at j80 mp. 
or what is now yellow. That the cones mediate colour vision is also 
evidenced by the existence of concentric retinal colour zones. 

The field of vision for colours is more restricted than for light 
itself. This is true for illumination of ordinary intensities: but 
the colour-sensitive held can be greatly expanded by increasing 
the intensity of illumination. In  fact it may be made almost as 
extensive as that for white light. Ki th  ordinary intensities and 
with patches ol coloured paper two centimetres square, the blue 
field is about 10" smaller than for white. yellow somewhat smaller 
than for blue and red about 20" smaller than for ~vhite. The 
zone sensiti\-e to green is smaller still. Most colours change their 
hue as the stimulus object is moved from the fixation point out- 
ward ton:ard the periphery. Some spectral colours, however, be- 
come merely paler or less and less saturated. 

If instead of a spectral mixture monochromatic light is used, 
lo117 intensities give rise to colourless or gray sensations. The 
interval measured by the absolute threshold for intensity and the 
colour threshold is called the photochromatic interval. This varies 
according to the Tvave length used. In case of those giving red, 
the interval is so small that its very existence is difficult to prove. 

The shift in point of maximum brightness in the spectrum as 
intensity is lori-ered is shared to some degree by all parts of the 
spectrum, and is known as the Purkinje shift or Purkinje phe- 
nomenon. The shift is so marked that. for instance. a red of 6 jo 
mp \riewed under light adaptation a t  ordinary intensities may be 
ten times as bright as a blue of 480 mp, but only one-sixteenth as 
bright a t  decreased illumination and under dark adaptation. 

The yellow spot or macula lutea in the centre of the retina is 

the area that is peculiarly sensitive to light. This area mediates 
the finest distinctions which are possible to perceive. Vision using 
this area is called direct vision. 

The macula is oval. the vertical axis being about I mm. and 
the horizontal 3 mm. representing visual angle of about 3" and 
1 2 " .  Within the macula is a I "  region.-a pit called the fovea, 
which is the part of the retina specialized for the most distinct 
vision. 

The field of vision around the fixation point extends for more 
than go0 horizontally outward, 7.0" downward, 60" inward. or 
nasally. and 50" upward. 

There is one portion of the retina nhich is not excitable a t  
all. This is the small region at  mhich the fibres of the ganglion 
cells assemble and leave the eye to form the optic nerve. The 
area is called the optic papilla or optic disc. Distinguished from 
this, the area of the visual field ~ ~ i t h i n  which stimuli cast light 
on the optic disc is called the blind spot. The  diameter of the 
optic disc is about one and four-fifths millimetres, equivalent to 
a visual angle of about 6". The shape of the blind spot is gen- 
erally somewhat ovoid with the centre lying somewhat below the 
visual fixation point and from 1 2 "  to 18' temporal to it. 

If the visual field is unilluminated save for  the test object 
whose image is made to fall on the optic disc. the sensory end 
result will vary in accordance with the intensity of the test object 
and its size in relation to the disc. Because of the fact that the 
light incident on the disc must reach sensitive elements on the 
retina around it  to be effective, the threshold for obtaining any 
perceptual effect from optic-disc illumination is higher than for 
direct stimulation of other parts of the retina. The sensitive ele- 
ments that surround the optic disc may be considered adjacent 
to each other as are two elements rirhich lie close to each other 
in other regions of the retina. Light cast on the disc may be con- 
sidered as cast between adjacent elements On other parts of the 
retina, were light to be precisely confined to the microscopically 
tiny space between adjacent cones or rods, i t  would not be ex- 
pected to stimulate them, and no sensory end result mould occur. 
I f ,  however, adjacent elements are stimulated the end effect is 
the impression of a single or continuous surface. This is why, 
when the sensitive border lying around the optic disc is illumi- 
nated, the subjective result is not that of a ring but of a patch 
or d ~ s k  of light. If the image of the stimulus object is small and 
lies well within the optic disk, the stimulus must be rather intense 
to provide enough light to reach the borders of the optic disk. 
The phenomena arising from experimentation with optic-disk 
illumination are many because of the fact that many spatial and 
other arrangements of the stimuli have been studied. 

Photoreception.- The initial visual activity is the photo- 
chemical processes in the eye. These possess characteristics which 
are reflected all the way from the ret~na through the neural elabo- 
rations which take place in the various parts of the nen70us system, 
ultimately to consciousness itself. I t  has been pointed out that 
whatever the detailed processes may be, the photochemistry of the 
eye must possess three essentials: ( I )  there must be a sensitive 
substance which absorbs light and is transformed by it into one 
or more active products; (a)  a suppljr of this substance must be 
maintained. or the activity would tenninate and vision would no 
longer be possible; these processes. ( I )  and ( a ) ,  have customarily 
been called the primary light and primary dark reactions; (3) the 
active products of the primary light reaction must act in such a 
way that the end result is an impulse in the outgoing fibre of the 
receptor cell; this activity has been called the secondary dark 
reaction. The simplest photochemical postulates assume a photo- 
sensitive substance S. which, as a result of light shining on it ,  is 
broken into two other substances P and A. I t  is generally sup- 
posed that some of the photoproducts can reunite with or without 
the aid of additional substances or energy, to re-form the original 
sensitive material S. LVhen such a chemical system of t ~ o  op- 
posing reactions (separation and recombination) is exposed to 
light, the two reactions proceed concomitantly until their rates 
become equal and the system reaches a pseudostationary state. 
The production of substances P and A of a given concentration at  
a gixen moment t reaches a velocity which is proportional to the 
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light intensity I falling upon S, and to the difference between the 
original concentration a of S and its concentration a t  the moment x. 
Thus the equation may be written 

in which m is the order of the reaction and kl, a velocity constant 
including the absorption coefficient. On the other hand, the 
velocity of the opposite reaction (dark reaction) is proportional 
to the concentrations x of the photoproducts. The equation for 
this is  therefore 

dx/dt = kzxn, 

n being the order of the reaction and kz the veIocity constant. 
Although this formulation of the processes may be too simple to 
account for all the facts, it has been found that the equations 
are so close to the data that the numerical values which represent 
the specific shapes and slopes of the curves representing certain 
visual functions can be determined. 

The quantitative properties of several of these visual functions 
have been described faithfully in terms of the above-mentioned 
theoretical assumptions, apparently the siniplest which can be 
conceived to take place in the retinal elements. After the general 
acceptance of these assumptions and equations, there were occa- 
sional attempts to modify the equations so as to handle the visual 
phenomena which experimentation had brought to light but not 
yet explained a t  mid-20th century. 

Since the photoreceptors of the eye are of two kinds (the rods 
and the cones). and functions somewhat differently, i t  might be 
expected that separate photosensitive pigments for the two would 
be detectable. Such has not been the case. KO photosensitive 
substance characteristic of the cones had been discovered by mid- 
20th century although repeated efforts had been made. The visual 
purple found in the rods has manifested many properties which fit 
in well with visual information. I t  possesses an absorption spec- 
trum with a maximum coinciding with the rod visibility curve. 
Likewise visual purple even in solution can undergo colour regen- 
eration following bleaching. I t  has also long been known that 
visual purple may regenerate in two ways; ( I )  directly from its 
products and ( 2 )  from the proper materials supplied to the system. 

T h e  R e t i n o n e u r a l  Events.-The retina, consisting, as already 
described, of a layer of photosensitive cells, is able to trans- 
mit to the brain a kind of complex set of signals regarding the 
outside world. Light acts on each of the individual cells making 
up the retinal mosaic in accordance with its intensity. Since 
all images consist of weak and intensely lighted parts, some cells 
transmit more activity than others. This activity is modified 
even before it leaves the retina, by the already described neural 
layers. The activity of the cells or units in each of the three 
layers of the retina consists in trains of very brief and tiny 
electrical impulses. Intense activity is represented by the occur- 
rence of a very rapid series of impulses; weak activity is indicated 
by a slow series. There is not a one-to-one relation between the 
rate and number of impulses in the first, second and third layers 
of the retina; hence a modified version of the activity of the first 
or photoreceptor cell layer is transmitted along the optic nerve 
to the brain. Here, likewise, the pattern of activity reaching it is 
modified again and again as the input travels from the lower to 
the higher centres. Throughout the nervous system it  is char- 
acteristic for the individual nerve cells, when set into action, to 
express something of their own properties in their discharge. 
This is manifest in impulse rate and the over-all duration of the 
impulse series. Modifications in impulse-discharge patterns are 
caused by ( I )  collateral impulses from other parts of the brain ar- 
riving in the same area along with the visual input, ( 2 )  the activity 
already in existence in the tissue in question as the visual input 
arrives, and (3) the basic principle already stated in regard to the 
retina; i.e., that there is no one-to-one relation between reception 
of impulses in a complex nervous tissue (mass of cells) and the 
over-all distribution of impulses that is sent on to other regions. 

T h e  Electroretinogram-The Gross Record of Eye Ac- 
tivity.-Electrical effects can be detected if electrodes be placed, 
one upon the cornea, and the other either somewhere on the back 

of the eyebalI or else on the tissue over the eye. The effects re- 
corded are called electroretinograms and have most usually been 
investigated in animal forms rather than in man. In the former, 
the rear electrode can be placed near the optic nerve, and many 
other conditions can be obtained which are more conducive to good 
recording than in the human. 

The electroretinogram is an over-all effect of the activity of 
the many receptors in the eye. For this reason it is not extremely 
definitive, but by the use of depressants, etc., the electroretinogram 
has been analyzed into three major components, PI ,  P I 1  and P I I I ,  
which individually or in various combinations are responsible for 
the four waves, a, b, c, and d ,  which dppear in the electroretino- 
gram. The a wave is an initial slight negative deflection; the 
b wave, the large positive deflection which follows and de- 
clines often, but not always, to the base line before the c  wave 
appears as a second positive wave, much longer and slower in 
its rise to maximum. I f  the flash producing the electroretino- 
gram is quite long, a dip in the decline of the c  wave to base line 
is known as the d wave. If the flash is very short the c  wave is 
absent. I t  has been found that the many receptors aeakly stimu- 
lated by entoptic stray light contribute vastly more to the produc- 
tion of the recordable electroretinogram than do the intensely 
stimulated receptors which the image covers. 

EVENTS I N  THE OPTIC PATHWAY 

Response of t h e  Optic  Nerve.-The long processes (axons) 
of the ganglion cells of the vertebrate retina form the fibres of the 
optic nerve. These number into the myriads, the actual number 
depending upon the animal form. The final pattern of events in 
the retina is transmitted to the brain in the form of groupings of 
impulses conducted along the optic-nerve fibres. These have been 
recorded by electrical methods in a few animal forms, such as the 
rabbit, cat and guinea pig. When a flash of light is presented to 
the eye, a burst of impulses is discharged into the optic nerve. 
The burst in some cases is not single but dual. Regardless 
of the duality, the result is taken together as the "on" re- 
sponse. If the flash is very short and quite weak, the response 
wave, if slightly above threshold, is quite simple and brief. Either 
lengthening the flash or strengthening it soon causes the response 
to contain a series of small sharp wavelets to follow the "on" re- 
sponse. Further increasing the stimulus in either respect results 
in the emergence of a single secondary wave which replaces the 
wavelet train. Still further stimulus increases results in the dim- 
inution of the secondary wave almost to a mere trace. If 
stimulation increase is brought about by lengthening the flash, 
a wave appears in the record to represent the flash's termina- 
tion. However, by the time that this "off" response has reached 
a fair size, it is obvious that the remnant of the secondary 
wave has moved out later in the record and follo~vs the "off" re- 
sponse. The use of the same stimulus setup for obtaining human 
sensory impressions has demonstrated that a flash of a given range 
of latency elicits a second visual impression. That is to say, a 
single flash (photic impulse) may appear to be a pair of flashes. If 
the stimulus is made still more potent, the second subjective im- 
pression disappears. A correlation between the sensory phenomena 
just described and the appearance and disappearance of the second- 
ary wave in the optic-nerve discharge has been made. The second 
of the pair of sensory impressions is so timed as to appear to be one 
of the classical train of afterimages. 

Response of t h e  Optic  Cortex.-The recordable response of 
the cortex is a complex wave whose major components have been 
analyzed by several methods including the local application of 
drugs to restricted areas of the cortical surface and by recording 
from the cortex at  various depths below the surface. The usual 
response recorded at  the surface consists of several parts. some 
tiny spikes which are not always detectable and two larger com- 
ponents, the earlier of which is augmented and made repetitive by 
strychnine locally applied, the later component being obliterated 
under the same conditions. The later component is assignable to 
certain cortical elements having to do with the continued spontane- 
ous activity of the cortex, a t  least those underlying the alpha- 
rhythm, the main waves in the standard electroencephalogram. 
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At times the alpha-rhythm is masked by the presence of the many 
lesser waves comprising the spontaneous activity of the cortex. 
The cortical response to flashes of light manifests both an "on" 
and an "off" component when the flash is long enough and this need 
only be a fraction of a second. As already indicated the second 
major component of the cortical response and the alpha-rhythm 
are related. In  fact it  seems that a part of it represents the first 
wave in a train of alpha-waves. A brief but intense flash of light 
will institute a whole train of alpha-waves in a cortex which at the 
time is not manifesting prominent alpha-waves spontaneously. 
This is taken as a demonstration of the fact that sensory stimu- 
lation can drive the cortex. This driving effect can also be demon- 
strated by use of a continued series of light flashes, depending upon 
the rate at which the flashes are presented. Driving has certain 
fairly circumscribed upper limits in regard to the flash frequencies 
involved. If the alpha waves in the cortex are quite pronounced 
at  the time of stimulation, the first few flashes at least will not 
find themselves equally well able to elicit recordable responses. 
The sizes of the responses will vary in accordance with where they 
fall in the activity-rest cycle of the groups of cells responsible 
for the alpha-waves. Soon however, the result may be one of 
drix~ing in which fairly regular responses mill follow in a train, 
or else the flash frequency may prove to be so remote from the 
range in rvhich driving can occur that little detectable result will 
accrue from the flash series. This does not mean that a rapid 
series of flashes is ineffective in eliciting what might be called a 
visual response from the cortex. I t  only means that whatever 
activity there is, is more nearly uniformly distributed in space and 
time so that no groupings of activity are represented by waves in 
the record. 

Response a t  Other  Stat ions i n  t h e  Optic Pathway.-Be- 
tween the eye and the optic cortex there are several way stations 
such as the lateral geniculate body and the superior colliculus 
from which recordings can and have been made. Correlations of 
the events in these stations with the known microanatomical struc- 
tures involved affords a way of constructing a picture of how the 
optic pathway operates. Furthermore, such studies have contrib- 
uted valuable information regarding nervous function in general. 

THE NATURE O F  VISUAL PERCEPTION 
Percept ion as  t h e  Crea t ion  of Objects.--The world as the 

physicist knows it  is not composed of the objects we experience, 
but is made up of molecular and atomic activities which cannot be 
appreciated in a sensory way a t  all. They are conceived of only 
through the effects produced on recording instruments. Were it 
not for the fact that man cannot think in terms which are devoid 
of objects, the physicist would probably prefer to rid himself of 
some of the thinglike characters of his constructs in his own field. 
One form of this imputed activity is a kind of radiation called 
light which affects our eyes. The end result is the experience of 
objects which, although human constructs, are the only "reals" 
we have. At least, when in doubt, the conflict is resolved by be- 
lieving something we sense rather than our ideational constructs. 
I t  can be said that vision is one of our object-constructing activi- 
ties. I t  is by virtue of vision and the other object-constructing 
processes that me live in a world of obje'cts. All external influences 
which lead to consciousness a t  all result in thinglike characteristics. 

The minimum of thinglikeness exists in vision when the radiation 
in the visual field is such as uniformly to stimulate the entire 
retina. We then say that the visual field is homogeneous. I t  may 
be gray, or coloured, but let the least differentiation in radiation 
reach the eye, as ahen  a black line is drawn on a white card, and 
immediately one sees a localized thing. The visual field is now 
differentiated into figure field, and ground field. The visual prop- 
erties that each possesses are different from the other. One of the 
simplest illustrations of a figure-ground situation is the perceptual 
result when two parallel lines are drann on a blank sheet of paper. 
(See  fig. 6.)  These may be seen simply as lines in which case each 
one is a figure on a ground (the blank area), or they may be seen 
as the edges of a strip of material, the bounddrie's of a plank or 
vialkway or a vertical pillar. If so, the visual quality of the area 
they bound is distinctly different from the quality of the area out- 

side the lines. I t  is said that the area pos- 
sesses a thinglike quality, whereas the area 
outside simply gives the impression of ex- 
tent in space. The area within the figure 
has a surfacelike property and is localized. 
The ground is unlocalized and recedes into 
the remote distance. All visual fields are by 
no means so simple and what is figure and 
what' is ground becomes more difficult to 
define. Kevertheless the figure-ground 
concept has served to emphasize certain 
basic features of visual perception and has 

6.-A F 1  E- instigated considerable visual research. 
G R O U N D  PATTERN Segregat ion a n d  Synthesis.-There 
remains the problem of why and how certain parts of the visual 
field are seen as belonging together and others as not. In the case 
of a single dark line on a white field, the problem is nonexistent, but  
in  the case of complex visual fields, why certain portions are seen 
as adhering (belonging) together and others not, is a subtle prob- 
lem. In solving this. there are certain factors that can be imputed 
to the nature of the visual field itself, and others must be sought 
in the organization of man himself. 

I d e n t i t y  a n d  Localization.- In addition to solving the prob- 
lem from instant to instant as to what belongs together and thus is 
one object, and what is to be seen as other objects, the organism 
must identify and localize the objects it sees. 

Tempora l  C o n t i n u i t y  in Vision.-The individual not only 
supplies the anatomical structures for action but an ongoing func- 
tional organism which is often overlooked in analysis. The organ- 
ism must be looked upon as a continuity so that the investigator's 
problem is more than a problem of the present. H e  must see the 
present in the light of the past and in terms of the future. This is 
merely to say that organismic activity is directional. \'ision par- 
takes of these characteristics and becomes fully understandable 
only when this is actually recognized in the methods used to ana- 
lyze it. 

Sensat ion as  Prognosis.-Visual perception is prognostic in 
the sense that what c ne sees is of one's own construction using the 
stimulation of the instant in ways which. although perfectly law- 
ful, do not always produce the answer which will tally with some 
other sense. Vision, taken as a single sense, is generally aided 
by other senses which help account for its character, but it is pos- 
sible for these other senses to collide with vision. I t  is scarcely 
possible for all of them always to substantiate each other. There 
are those students of human behaviour who teach that the feeling 
of certainty is a measure of the many cues which exist a t  a given 
moment, and how well they harmonize. Action is not only di- 
rectional but also purposeful. By purposeful is meant simply 
that certain conditions are required to bring activity to rest. 

SOME FACTORS INVOLVED I N  OBJECT PERCEPTION 

General.-It was pointed out in the last section that vision 
is an object-forming activity. The general principles of visual 
perception were briefly sketched. I t  is the purpose of the present 
section to indicate some of the features of the visual processes 
which provide the basis for separating the various parts of the 
visual field from each other and thus for the perception of ob- 
jects. I t  is only ni th  an organism which can adapt to levels of 
illumination, discriminate between the existing levels in the mo- 
mentarily given field, and appreciate differences involving small 
spatial dimensions that man can begin to construct a world of 
sensory objects. His appreciation of temporal features of the 
stimulus situation is also involved in object perception. For ex- 
ample, the spokes in a wheel may turn so fast that visually the 
wheel becomes a disk. Out of a series of flashes of light the 
organism may construct a uliiformly illuminated field with surface 
properties not previously existent. 

For the study of the basic functions involved in object- 
formation, an understanding of what is known as the threshold or 
limen is necessary. 

T h e  Threshold.-The threshold is a concept arising from the 
fact that sensory changes are not always commensurate with and 
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concomitant with changes in  physical conditions. For  example, the 
intensity of illumination upon a surface may change and be accom- 
panied by no shift in the perceived brightness of the surface. A 
difference is perceived only after the physical change has reached 
a sufficient magnitude. This amount is spoken of as the threshold. 
Whereas the shift in illumination may be gradual, the experienced 
changes may be stepwise if the physical change is slow. Thresh- 
olds are defined statistically. If an observer is asked to judge 
whether two adjacent surfaces are equal in brightness, he will 
vary from trial to trial in what he sees. If one surface is slightly 
more luminous than the other, he may see it as brighter than the 
other in some of the trials. Just what proportion of the trials 
yields judgments of brighter will depend, among other things, upon 
the absolute physical intensity differences between the two sur- 
faces. The percentage expressing threshold is arbitrary. In de- 
fining threshold, the number of kinds of choices the observer can 
make is taken into account, for this determines the percentage of 
times the observer could be correct by guessing. Thresholds have 
been classified in two groups: ( I )  absolute and ( 2 )  differential. 
The former are obtained by measuring the required differences in 
intensity between the target and a homogeneous dark field. The 
latter are measured by ascertaining differences between two parts 
of a target in a field, either dark or illuminated, or between an ob- 
ject and its illuminated surrounding field. The determination of 
thresholds of one sort or another enters into all kinds of experi- 
mental investigations of vision. 

Adaptation.- If one suddenly enters a dimly lighted room 
from bright surroundings, he finds himself almost unable to see 
objects in the room. Shortly, however, the darkness becomes less 
extreme and the larger or more luminous objects become distin- 
guishable. The brightness level continues to rise from a period of 
30 min. to 40 min., or more. This process is known as dark adap- 
tation and is measured by subjection of the individual to com- 
plete darkness and determining at  a series of successive intervals 
the threshold for seeing a standard test object. The results show 
that after dark adaptation an object need be many thousand times 
less intense in order just to be seen. Thus it  may be said that 
in the fully dark-adapted condition the eye is many thousand times 
as  sensitive as  in ordinary daylight. Daylight illuminations, of 
course, vary over a considerable range and for precise purposes 
a standard intensity must be chosen for reference and for the 
preadaptive period. When an individual enters a lighted area 
from a dark room, the reverse adjustment, namely light adapta- 
tion, takes place. This occurs much more rapidly than does dark 
adaptation. For the most part adaptation is a basic shift in the 
level of functioning of the photoreceptor cells in the retina. Both 
the rods and cones adapt. Cone adaptation, of course, occupies 
the first portion of the dark-adaptation period, and the rods pri- 
marily the latter. When thresholds are plotted against time in 
the dark, the adaptation curve is composed of two segments, the 
first representing cone adaptation which is complete in the first few 
minutes and the second representing rod adaptation. Each seg- 
ment begins with a steep portion and ends by tapering off toward 
horizontal. Certain other phenomena sometimes included in the 
category of adaptation take place in the neuroretina and elsewhere 
in the optic pathway. These phenomena have received much less 
study than have the receptor processes and are less well known. 

Brightness  Discrimination.- Brightness discrimination is 
the broad term which includes all those features of distinguishing 
one part of the visual field from the other on the basis of rela- 
tive amounts of radiant flux reaching the different portions of 
the retina. Discriminations based on differences in wave length 
are colour discriminations, although amounts of flux cannot be 
eliminated as factors even here. Colours as well as grays vary 
in brightness. Brightness discrimination has received much formal 
investigation. Standard test situations have included: ( I )  single 
disks on dark backgrounds, ( 2 )  single disks on lighted backgrounds 
in which cases the intensity levels of the disks were sometimes 
below that of the backgrounds, (3) bipartite test objects on light 
or dark backgrounds, in which cases the test objects were either 
bisected rectangles, or disks, or disk-annulus figures. The detec- 
tion of the difference between the component surfaces of a bi- 

partite test object is manipulated by the level of the background. 
The lowest thresholds are obtained when the background is a t  the 
mean level of the components. Both the absolute threshold and 
the differential are dependent upon the area of the test surface. 

Visual Resolut ion and Visua l  Acuity.-In order that one 
part of the visual field be distinguished from others, spatial as 
well as intensity relations must be taken into account. When two 
portions of the visual field are moderately widely separated, the 
matter of space is not critical in this distinguishing process. But 
when two areas are separated by only a narrow area between them, 
the width of the latter area becomes critical. Two objects not 
actually touching can become so close that no space between them 
is discernible. If they are alike in surface brightness they visually 
become one continuous form. That the separation of two areas 
can be a finite amount without being discernible makes visual 
resolution of both practical and theoretical importance. Separa- 
tions in the visual field are measured by what is known as the 
visual angle. I t  is the solid angle subtended a t  the eye by an 
object or interspace. The smaller the visual angle a t  which the 
separation between any two areas can be perceived, the greater 
the visual acuity. Visual acuity is generally measured as the re- 
ciprocal of the visual angle measured in minutes of arc. Visual 
acuity is dependent, among other things, upon the resolving power 
of the retina. This in turn is dependent upon the size and spacing 
of the retinal elements which make up the grain of the retina. 
Since the distribution of the light on the retina does not involve 
gradients as steep as exist a t  the boundary between the reflecting 
surfaces in the visual field, a second factor in relation to the 
mosaic is brought into pIay; namely, the intensity differential be- 
tween the total amount of light falling on adjacent retinal ele- 
ments. If this is of the order of I%,  apparently the end result 
is the perception of a border. Though retinal cells do not lie 
in perfectly straight lines, the border that is perceived is never- 
theless regular. Visual acuity is measured in a number of 
standard ways. I t  is derived either by the use of pairs of bars, 
gratings, figure C's (Landolt broken circles), or less accurately 
by lines of letters of predetermined sizes (Snellen charts), etc. 
The several methods do not yield results of the same order of 
value. In fact a single dark line on a homogeneous light field has 
yielded the highest visual acuity of all. A line subtending only 
0.j" of arc in width has been perceived. Visual acuity differs 
in accordance with the intensity relations between test objects 
and background. If the bars are dark and on a light ground, the 
resolvability increases as the intensity level of the ground in- 
creases. If bright bars on a dark background are used, the re- 
solvability does not reach so high a maximum as with converse in- 
tensity relations between the bars and ground. As the intensity 
of the bars is increased beyond a certain point, resolvability de- 
creases. Also the width of the bars plays a role in their re- 
solvability. With wide bars visual acuity a t  first increases rapidly 
with increase in intensity, and then more slowly. With the same 
intensity increases in narrow bars, visual acuity reverses in value 
beyond a certain maximum. 

Response t o  Var iab le  a n d  I n t e r m i t t e n t  I l luminat ion.-  
Any rapidly varying or rapidly intermittent visual stimulation 
gives rise to what is known as flicker, an experience occurring in 
many everyday situations. Intermittent stimulation is important 
as a means of studying visual response, for by means of a series of 
flashes not only the lag in response to a single flash, but also the 
physiological effects remaining from the preceding flash can be 
studied. An everyday example of the action of an intermittent 
component of visual stimulation occurs when an individual passes 
along a high paling fence. In  such a situation, a given portion 
of the retina is subjected to  a temporarily alternate series of 
lights and shadows. 

Intermittent stimulation may be so applied to the retina that the 
members of the series are applied to a succession of different 
retinal areas. This is the case when a neon lamp is rapidly passed 
before the eyes. The lamp has an extremely short lag and thus 
follows the phases of the alternating current with a slight dark 
interval between glow periods. Each glow period finds the lamp 
at  a different position before the eyes and thus produces an image 
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on a fresh portion of the retina. As a result a row of lamps is 
seen as the lamp is passed before the eyes. This is one example of 
stroboscopic effect. Continuously moving objects as a result of 
a series of stationary picture presentations, as in motion pictures, 
is another example. A third example' is the stationary appearance 
derived from a moving object, intermittently illuminated. For 
example, if a disk with a series of black and white radial bands 
on it is moved so that one or more of the white bands pass a given 
point during the dark interval between two flashes of light, the 
disk will appear to be stationary. If the rate of flashes in the 
series is known, and the number of bands on the disk is also known, 
the rate of the revolution of the disk can be calculated. A special 
application of this exists in the movies when a carriage is seen to 
pass by the spectators. Very often the spokes of the wheels will 
be seen to move backward or stand still. This means that the 
timing of successive frames and the position of the spokes in the 
frames is inappropriate, except to give the stationary effect or 
backward motion. 

The rate of intermittency of illumination can be made great 
enough to result in the perception of steady brightness without 
even a trace of a flicker. The classical formulation with regard 
to this is Talbot's law. I t  states that the brightness of subjectively 
steady light obtained with intermittent illumination is equivalent 
to the brightness obtained when the same amount of radiation is 
uniformly distributed in time. For example, if alternate periods of 
illumination and darkness are of equal length, the brightness level 
will be one-half of the value resulting from continuous illumina- 
tion. The point a t  which a11 flicker disappears is called the fusion 
point. The flash rate necessary just to produce fusion is called 
the critical flicker frequency (c.f.f.). Critical flicker frequency 
is higher the greater the intensity of the light and the greater the 
area of the stimulus field. Over a considerable range of intensities 
this relation describes a straight line when the logarithm of flash 
intensity is plotted against flash frequency required just to reach 
the fusion point. 

Whereas most of the studies dealing with intermittent stimula- 
tion have pertained to critical flicker frequency, some attention 
has been paid to what happens below that point. The best way to 
understand some of these phenomena is to know that single iso- 
lated flashes produce greater brightness than does continued il- 
lumination of the same physical intensity. 

However, a finite amount of time is required for a flash to elicit 
a response, and the brightness of the subjective impression rises 
to a peak and then declines if the flash is protracted for d con- 
siderable period. A very rapid series of flashes, however, simulate 
uniform stimulation in respect to subjective continuity produced, 
but not in intensity. Each flash in a series does not elicit the same 
vigour of response as do isolated flashes. If rates much lower 

FIG. 7.- THE TALBOT A N D  E N H A N C E M E N T  EFFECTS 

than c.f.f. are used, the net result is greater, however, than that 
obtained from steady illumination. This is called the enhancement 
or Bartley effect and reaches a maximum at  a flash rate of 8 or 10 

per second. Incidentally this rate happens to be of the same order 
as that of the alpha-rhythm in the cerebral cortex. Certain good 
reasons are given for attributing the enhancement effect to the 
same origins as that of the alpha-rhythm. Fig. 7 illustrates 
both the Talbot effect and the enhancement effect. The hori- 
zontal parallel to the abscissa indicates the brightness level of con- 
tinuous illumination of the same physical intensity as the flashes 
used. The left end of the curve transcends this and illustrates the 
enhancement effect. The right end of the curve drops below the 
horizontal line (brightness of continuous illumination) and illus- 
trates the Talbot effect. The abscissa of the graph indicates the 
number of flashes per second (f.p.s.). The first perpendicular 
line is a t  between 9 f.p.s. and 10 f.p.s. The second one is a t  c.f.f., 
in this instance, 2 8  f.p.s. The light-dark ratio of the cycle used is  
one-to-one. 

Whereas it might be expected that a t  all flash rates below c.f.f. 
the subjective pulses would follow the flashes in a one-to-one 
relation, this is not the case. At times the retinal effects follow 
at  half rate (one retinal discharge burst for every second flash). 
The subjective rate of the flicker existing just below its final ob- 
literation need not follow the flash rate. If a series of very weak 
flashes are used, c.f.f. may be found to be as low as 3 or 4 per 
second. The last vestige of flicker possesses a much higher rate 
than this. If a series of very intense flashes is used, c.f.f. may 
be jo per second. The last vestige of flicker is much below this 
rate. The actual rate has not been precisely measured, but it  is 
safe to say it  is in the region of 2 0  per second. This discrepancy 
between flash rate and the last remnant of flicker is taken to be 
one indication that the intrinsic properties of the ganglion cells 
themselves play a definitive role in the rate of impulses sent into 
the optic nerve. Flicker rates tally with this rate rather than 
flash rate. Under many conditions flash rates and discharge rates 
coincide; under some they do not. 

Contour  Formation.-All the factors which pertain to the 
structurization of objects are not included in dealing with adap- 
tation, visual acuity and brightness discrimination. Another 
aspect of the matter falls into the category of contour formation. 
The phenomena pertaining to contour formation include those of 
brightness contrast and visual field structure. Contour can thus 
be thought of in two sets of terms, those of gradient and those of 
shape. Contour is involved in the production oi the differential 
threshold, for one essential feature of distinguishing the intensity 
level of one area as compared to another is the perception of a 
boundary between them. Putting the matter the other way 
around, the matching of two adjacent homogeneous areas is ac- 
complished when conditions are such that the boundary betneen 
them disappears This is taken advantage of in photometers, in- 
struments designed for measuring light intensities. 

I t  has been found that the presence of other contours in the 
field of vision influence the level of the differential threshold. 
In many cases in mhich it was once thought that only the area of 
the surrounding field influenced threshold, it has been demon- 
strated that the existence of other borders in the field played a 
role. The distance of such borders from the area in  question is a 
factor in their effect. 

An example of this is the fact that the threshold of a disk on 
a slightly darker ground drops as the area of the disk is increased. 
Some authors attributed this to the inclusion of more and more 
receptor elements within the retinal area stimulated by the image 
of the disk. Evidence indicates that the effect is rather to be as- 
signed to the action of border processes. When a disk area is used 
for measuring threshold. the borders on the opposite sides of the 
disk tend to interfere with each other, the amount depending on 
the size of the disk. When the disk is small, the borders of the 
disk are closer and the threshold is high. In  fact some go so far as 
to state that Fechner's paradox (9.v.) is not dependent on the pres- 
ence or absence of summation, but rather is an example of one of 
the functions of contour processes. I t  can be said that whatever 
reduces or obliterates border formation destroys the appreciation 
of the brightness a surface would otherwise have. This is illus- 
trated by an experiment in whlch a dark disk is presented to an 
observer, and as it is removed a ring whose centre is concentric 
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with the disk is presented. The inner edge of the ring is in the 
same place as the outer edge of the disk. If the rate of the suc- 
cessive presentations is critically timed, the blackness of the disk 
disappears. In  other words, the area where the dark disk was being 
shown now becomes white. The disk loses its original value and 
disappears. If,  however. the disk is followed by the presentation 
of only a half ring, the part of the disk on the ring side is all that 
will disappear. The processes which are involved in this phe- 
nomena may be something as follows: when the disk is presented 
first, to be soon followed by the ring, the border of the disk may 
not have had sufficient time to form. Since the border is not 
completely formed during the only period it could, the ring simply 
develops as a ring without the disk's ever having been perceivable. 
At a crucial instant in the existence of the partly formed disk 
border, the presentation of the ring may be able to utilize it  to 
form or accentuate its own inner border. 

Sensations of C010ur.-Colour is a special sensation excited 
b y  the action on the retina of rays of light of a definite wave 
length. The most likely hypothesis as to the physical nature of 
light is that colour depends on the rate of vibration of the lu- 
miniferous ether, and white light is a compound of all the colours 
in definite proportion. When a surface reflects solar light into 
the eye without affecting this proportion, it  is white, but if it 
absorbs all the light and reflects nothing, it  appears to be black. 
If a body held between the eye and the sun transmits light un- 
changed and is transparent, i t  is colourless, but if translucent, 
i t  is white. If the medium transmits or reflects some rays and 
absorbs others, i t  is coloured. Thus, if a body absorbs all the 
rays of the spectrum but those which cause the sensation of green. 
we say the body is green in colour; but this green can be perceived 
only if the rays of light falling on the body contain rays having 
the special rate of vibration required for this special colour. The 
part played by the light illuminating the surface and the way in 
which the colours of mixed pigments are produced are discussed 
under COLOUR. 

Modes of Mixing Colour Sensations.-Various methods have 
been adopted for studying the effect of mixing colours. They are 
mixed by: 

I .  Superimposing parts of two spectra. 
2. Method of reflection. Place a red disk near the farther end 

of a sheet of paper lying on a table and a blue disk on the nearer 
end. By holding a glass plate vertically, the eye can be so placed 
as to receive light from the red disk by transmission through the 
glass, and from the blue disk by reflection. Under such conditions 
the disk will appear to be purple, and by using disks of different 
colours, many experiments may be performed. 

3.  By rotating disks which quickly superpose on the same area 
of retina the impressions of different wave lengths. Such disks 
have two or more sectors, each of a different colour. For example, 
the angles of the sectors originally given by Sir Isaac Newton 
were : 

Red . . . . . 60' 45. j' Green . . . . 60' 4 j.jl  
Orange . . . . 34' 10. j' Blue . . . . . 54' 41' 
Yellow . . . 54" 41' Indigo . . . . 34" 10.5' 

Giolet . . . . 60' 45.5' 

With sectors of such a size, gray will be produced on rotating 
the disk rapidly. This method was carried out with great efficiency 
by the colour top of J. Clerk-Maxwell. This is a flat top, on the 
surface of which disks of various colours may be placed. \Vayne 
Dancer has added to it  a method by which, even while the top is 
rotating rapidly and the sensation of a mixed colour is strongly 
perceived, the eye may be able to see the simple colours of which 
i t  is composed. This is done by placing on the handle of the top, 
a short distance above the coloured surface, a thin black disk, 
perforated by holes of various size and pattern and weighted a 
little on one side. The disk vibrates to and fro rapidly and breaks 
the continuity of the colour impression; and thus the constituent 
colours are readily seen. 

Colour Blindness.-The character of colour blindness is studied 
by ascertaining abilities of individuals to compare narrow bands 
or single wave lengths of the visible spectrum. The major fact 
of normal colour vision is that any part of the spectrum may be 

matched by combining three properly chosen parts of the spec- 
trum. Individuals possessing such vision are trichromats. 

Individuals whose colour vision is defective have most fre- 
quently been put into three general classes: ( I )  anomalous tri- 
chromats, those who confuse parts of the spectrum, but require 
three primaries to make a spectral match; ( 2 )  the dichromats, the 
colour-weak persons; (3)  the monochromats, the fully colour 
blind. The dichromats are persons who confuse large sections of 
the spectrum, matching any part of i t  with a mixture of two pri- 
maries, and matching yellows and blue-greens with white. There 
are three types of dichromats: ( I )  protanopes, who confuse green, 
yellow and red, and match blue-green with white; since their 
brightness sensitivity is depressed in the red end of the spectrum, 
they are often called red blind; ( 2 )  deuteranopes, who also confuse 
green, yellow and red, and match a point in the blue-greens with 
white. but possess brightness perception approaching normal; (3) 
tritanopes, who are unlike the first two groups since they match a 
yellow with white. Monochromats confuse various parts of the 
spectrum with each other, which they match by proper manipula- 
tions of intensity. This class includes two types of individuals: 
( I )  those with brightness perception following the visibility curve 
of the rods; they are the scotopic monochromats; ( 2 )  those whose 
brightness perception simulates cone vision; they are called 
photopic monochromats. Notwithstanding the impression this 
classification .may give, colour-defective people do not actually 
fall into distinct classes. 

When everyday colour combinations are not discriminated, the 
individual erroneously sees surfaces juxtaposed, or he mistakes 
them for a chromatically homogeneous surface. The result is 
camouflage. In  war, camouflage is intended. In  everyday affairs, 
camouflage is incidental and may occur from defective colour 
vision. For an area to be hidden from the deuteranope or 
protanope, it is required only that it  be neither lighter nor darker 
and neither yellower nor bluer than the surroundings. Whether it  
is redder or greener is immaterial. 

Two surfaces, although appearing to match in hue, may be 
different in their reflectances of certain parts of the spectrum. 
Such surfaces may therefore involve spectral differences unde- 
tectable even to the normal eye. Such pairs of colours are termed 
pseudo matches, or metameric pairs. A metameric pair of col- 
oured surfaces satisfactory to the normal observer will often be a 
little off-match for an anomalous trichromat. 

RELATIONS BETWEEN OBJECT, IMAGE AND 
VISUAL EXPERIENCE 

It is customary to attempt to discover as many fixed relations 
between object, retinal image and sensation as possible. As far 
as geometry is concerned, a few generalizations can be made. For 
example, the relation between the visual angle and the size of 
the retinal image is fixed. Furthermore there are known relations 
between the positions of the eyes and certain over-all features 
of images of tn-o-dimensional objects. There is not a fixed relation 
between the shapes and sizes and orientations of plane surfaces 
and the shapes and sizes of the retinal images. Just as long 
as the outline of an object subtends the same visual angle, i t  ful- 
fils the same visual function as that of an infinity of other objects 
which would do likewise. In fig. 8, geometrical patterns I ,  2 .  3. 

4 and 5 differ in shape, size and 
in the plane or planes in which 
they lie. They are not even all 
plane objects, and their orienta- 
tion, with reference to the sec- 
tion of the retina on which their 
image falls, differs in each case. 
Thus, while there are fixed rela- 

/ 
tions between an object's shape, 

F I G .  8 .- G R O U P  O F  F I G U R E S  E A C H  
S U B T E N D I N G  THE S A M E  Y I S U A L  size, distance and orientation, 
A N G L E  and the image formed on the ret- 

ina, these do not differentiate it 
from some other object of different size, shape, distance and 
oriehtation which subtends the same visual angles. The fact that 
objects subtending the same visual angles are seen as identical can 
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well be ilIustrated by the following method used by Fritz Heider. 
Support a small cube by a wire or rod about six inches from a table. 
At the edge of the table erect a screen bearing a peephole about 
ten inches from the level of the table. Position the cube so that 
it  presents three vertical edges to view and so that a large white 
sheet of paper is seen when looking past the cube. While sighting 
past the visible corners of the cube, place pencil marks to indicate 
the positions on the paper. Connect the appropriate points by 
straight lines, and a drawing which is a representation of a dis- 
torted three-dimensional figure (when viewed by looking obliquely 
a t  i t  from any ordinary viewing position) will result. However, 
after removing the cube, view the drawing through the peephole 
and it will be seen as a cube. This means that both the drawing 
and the cube itself look like a cube. If the extraneous cubes are 
eliminated, and the brightness values are equivalent in the fields 
view, the cube and the drawing will be indistinguishable. The 
setup is illustrated in fig. 9. A. Ames further exemplified this 
principle by making three situa- 
tions equivalent. The original 1 1 \ 1 I 
cube is a white wire model, the 
wire constituting the edges of the 
cube. This is suspended in space 
and viewed through a peephole 
and against a dark background. 
The second is a white wire plane 
figure of the Drouer shaue to be - . 
equivalent in appearance to the 

' I 

cube when viewed through a F I G .  S.-VISUAL EQUALITY O F  

This 
THREE- DIMENSIONAL C U B E  AND ITS  

properly placed peephole. 7WO.DIMENSIONAL REPRESENTATION . . . - - . . . - 
also is susuended in suace bv five 
invisible wires and vikwed against a dark background. The third 
object which is visually equivalent to the other two is a set of 
white strings tied to a set of invisib1.e wires which radiate from the 
peephole viewing position and subtend the proper visual angles. 
These angles are, of course, those subtended by the corners of the 
real cube. I t  does not matter how far away from the eye these 
strings are attached, or what angles they make with the line of 
regard; they form the edges of what appears to be a genuine cube. 
This then is a demonstration of how three very different objects 
all appear to be the same objects, or perfectly equivalent objects. 

Objects of fixed size, shape, distance and orientation, of course, 
cast a fixed image on the retina so long as the eye does not move. 
But when the eyes move, the images change location on the two 
retinas and the relative shapes and sizes of the images change 
without a resulting change in the perceived object. I t  remains 
fixed and retains its original geometrical properties. Objects, 
on the other hand, appear to change even when practically no 
change in retinal image occurs. Figures of reversible perspective, 
such as a cross, etc. (see fig. IO), change from one thing to another 

A B 
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under good fixation. Size of retinal image is no sure indicator 
of the location of the object or of its size. Another factor, called 
by some known size, must be injected into the situation. The 
organism does this spontaneously and almost unwittingly in sensa- 
tion. The fact that there is not a complete set of fixed relations 
calls for a further consideration of sensation than would be indi- 
cated were the fixities to exist. The organism never fails to see 
something as i t  is confronted with patterns of light radiation. 
Since there is no single end result possible, there must be some 
basis exclusive of the radiation reaching the eye upon which the 

organism can put some functional reliance. We have already 
mentioned what, for want of a better name, some have called 
known size. This may be exemplified in its operation by the 
use of some familiar object which is presented to the observer 
alone in a dark field. To  do this best, a dark room whose walls 
have been painted black is used. The object is suspended in 
mid-air, or supported upon a fine wire post. Light from a small 
projector is cast upon the object without lighting up  the room. 
Let the familiar object be for example, a playing card, a maple 
leaf, etc. I t  subtends an angle dependent upon its distance from 
the eye; it  forms a retinal image whose size is likewise dependent 
upon the size of the object and its distance from the eye. The  
observer is able to detect the distance of the object quite well. 
But let the size of the object be not normal, but considerably 
greater or sn~aller than normal. There is no way by which the 
observer may detect this in the situation u7e have described. If 
the specimen is of a giant size, the object will look nearer, the 
amount depending on the increased visual angle i t  subtends. If 
the specimen is miniature, i t  will seem farther away than if normal, 
or of giant size. 

SPACE PERCEPTION 

The perception of objects involves not only their identity, size, 
shape, brightness and colour, but also their positions relative to  
each other and to the observer. Space perception is not the per- 
ception of space as such, but of objects in their spatial (geometri- 
cal) relations to each other and the observer. I t  is as if sensation 
were answering the questions "where?" and "what?" in an im- 
mediately forthcoming single answer. What an object is seen to 
be and where it  is seen depend upon each other. 

A number of factors are involved in producing this outcome. 
Some of them pertain to organismic function, some to the charac- 
ter of the stimulus (even though dealt with in sensory terms 
rather than physical) and some to the characteristics of the 
retinal images. 

Monocular Vision.-Most of these factors apply to  the use 
of the single eye as well as in the use of two eyes as in integrated 
system. Hence monocular vision is all that is necessary for the 
operation of the factors that are described below. A factor of 
the first type mentioned in the previous paragraph is the or- 
ganism's use of a reference. An example of this is the operation 
of known size in the case of familiar objects. This factor in con- 
nection with the size of the retinal image largely determines how 
far  away familiar objects are seen to be. Factors of the second 
type include overlay (super position), brightness, parallax, ele- 
vation, colour and distinctness of contours. Overlay is the partial 
obstruction of the view of some object by another, leading to the 
impression that the partially obstructed object is farther away 
than the other one. Brightness is the subjective effect somewhat 
related to intensity of radiation reaching the eye. I t  happens 
that the manipulation of brightness plays a factor in positioning 
objects and surfaces. The brighter it appears the nearer the object 
or surface seems. Parallax is the relative change of position of 
objects with regard to each other. During the individual's mo- 
tion f ~ o m  place to place, or during the movement of the head 
only, objects near by tend to move in a direction opposite to that 
of the observer. This is an aid in discerning the separation of 
areas in the visual field. That which remains stationary cannot 
be a part of that which moves, so that areas difficult to segregate 
are segregated in this way. Elevation is here the name for the 
fact that an object higher than another is seen to lie farther away. 
Elevation functions both in actual three-dimensional situations 
and in two-dimensional representations of three-dimensional situ- 
ations. Were it not for the fact that elevation functions in this 
manner, there could be no satisfactory two-dimensional representa- 
tion of three-dimensional objects. 

Colour functions both to separate and combine areas in  the 
visual field. Like colours tend to represent continuous surfaces. 
Unlike colours, of course, involve bounding contours and thus tend 
to segregate areas from each other. While colour in some cases 
does not directly position areas, it helps determine what areas 
do or do not belong together. This indirectly has to do with spatial 
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localization. Colour, especially as it  pertains to  familiar objects, 
does, however, tend to have properties of localization. Relative 
distinctness of contours within and bounding objects helps posi- 
tion them. Blurred contours indicate remoteness of objects. 

Perception possesses a kind of self-consistency, as has been 
illustrated in the relations between size, brightness and position, 
etc. When these are investigated, one factor in the complex seems 
to be the referente toward which all other factors assume their 
rightful value. One of the references is the previously illustrated 
known size, a property possessed by all familiar objects. For 
example, if a playing card is the sole object illuminated in a dark 
room, the observer's familiarity with the normal size of a play- 
ing card determines the distance at  which the card seems to be. 
Curiously enough, subsequent knowledge of the substitution of 
undersized and oversized specimens does not materially change 
the error in perception, a t  least without the intervention of a learn- 
ing period. 

Although known size is a very common reference toward which 
all other perceived qualities bear a consistency, it is not always 
the reference. Under certain conditions the factors of parallax or 
overlay operate as the primary considerations. 

Overlay may be illustrated in  the example given in fig. 11. 

A N D  ELEVATION 

4 F ,  , I- A- 

DETERMINING S P A T I A L  LOCATION 

Square A overlays square B which in turn overlays C. This may 
be literal overlay in which B is actually behind A ,  and C is actually 
behind B in space. In the illustration all three squares lie in one 
plane for they are part of a two-dimensional drawing. If appropri- 
ate portions of squares B and C are removed as in the illustration, 
the three squares may be set up as cards on rod stands on a table, 
in which case A,  instead of being nearest the observer, can be 
placed farthest away. Card C can be placed in front of B. All 
that matters is that the three cards be properly lined up with direc- 
tion of the observer's regard and cues which help to indicate dis- 
tance are obliterated. One of the main cues of this sort is the posi- 
tion of the rod stands on the table. These can be shielded from 
view as in 4 of fig. 11. When cards A,  B and C are not placed 
so as to overlay one another, the upper of the three generally 
appears to be farther away. The apparent relative positions of 
the upper and lower of the three cards is, however, reversible so 
that the lower card may sometimes appear to be farther away. 
When the cards are mere pictures of squares in a two-dimensional 
drawing, relative elevation is a very common factor in producing 
perspective. However, in three-dimensional situations, sidewise 
motion of the head will involve parallax, providing sufficient in- 
dication for seeing the cards in their true relative distances from 
the eye regardless of relative elevation. The role of colour is best 
illustrated in the case of mountains and distant hills. They appear 
a different colour than near by elevations in land and appear at 
different distances from day to day depending among other things 
upon the change in colour. With changes in colour from day to 
day goes relative indistinctness from haze. 

Experimental shifts in brightness will plainly indicate the role 
of this factor in positioning objects subjectively. All that is 
needed is to change the brightness on the playing cards under 
the conditions of presentation described above. If two cards, 

for instance, are used, the illumination on the one may be dimmed 
while that on the other may be raised. The two cards will change 
relative positions. The one whose illumination was lowered will 
recede, whereas the other one will come nearer to the eye. 

The size of the retinal image of an object can be manipulated 
by three methods-changing the size of the object itself, chang- 
ing its distance from the eye, and using optical devices involving 
magnification or diminution. Three-dimensional objects as well 
as those of two are represented upon the retina in only two dimen- 
sions, for it  is, in effect, a plane. While the relation between a 
three-dimensional object and its representation in two dimensions 
is subject to law, the relations are far from simple, this being in 
part due to the fact that perceptual processes are involved in the 
outcome. As previously pointed out, objects of rather fixed con- 
ceptual size retain this, regardless of certain changes in the size 
of the retinal images involved. Manipulations of retinal-image 
size are interpreted by the individual as manipulations in distance 
from the individual. This factor comes into play in the use of 
magnification (in the use of binoculars), the result being that in- 
stead of its causing the object to appear larger, i t  tends to make 
it appear closer to the observer. 

Augmenting the size of the retinal image of an object by bring- 
ing the object close to the eye differs from augmentation by in- 
strumental magnification in the effect produced upon the angular 
relations of the components of the retinal image. Bringing an 
object closer to the eye (the object retaining its own fixed actual 
third dimension) enhances the angular relations subtended by the 
third-dimensional components in the eye. Increasing the image by 
instrumental magnification of an object a t  a fixed distance from 
the eye results in an over-all magnification without an increase in 
the angles subtended by the third-dimensional components of the 
object. This diminishes the amount of third dimension relative 
to the other two. The object, if originally a cube, now looks 
flatter than a cube. 

While many three-dimensional objects tend to appear flattened 
when magnified by optical means, some of them, which when 
viewed without magnification are rectilinear, assume what is 
known as Chinese perspective (see fig. 1 2 ) .  The magnification is - -- two-fold, as is indicated schemat- 

/' ; ,'$ ically by the dotted lines in fig. 
#' 1 I I 2 .  The broken lines in the draw- 

: , + ; ing converge a t  the eye position. 
+ ! / f' ! The nearer dark-walled cube in- 

dicates where the cube is seen 
when instrumental magnification 
is employed. The basis for dis- 
tortion known as Chinese per- 
spective is indicated by the 
broken lines projected from the 
magnified cube. Note that the 
cube after magnification covers 
more area on the retina, a two- 
dimensional surface, but does not 
change shape so as properly to 
represent an object magnified in 
the third dimension. The result 
is that what was rectilinear be- 
comes distorted so that  the ver- 
tical a representing the more dis- 
tant edge of the figure is greater 
than the nearer one b. The cube 
is now distorted, and becomes an 
example of Chinese perspective. 

F I G .  12.- CHINESE PERSPECTIVE Binocula r  Vision.-The fac- 
I N S T R U M E N T A L  tors of overlay, etc., operate 

MAGNIFICATION OR RETINAL IMAGE when only one eye is used and 
even though they operate in the use of both eyes, they are spoken 
of as uniocular or monocular factors. The factors peculiar to 
binocular vision arise from the relations in size, shape and posi- 
tion of the images on the two retinas. The points on the two 
retinas are classified into those which correspond and those which 
do not. Corresponding points are the points on the two retinas 
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from which images are projected to the same place in the com- 
mon visual field. Since the two uniocular visual fields do not fully 
overlap, the nasal periphery of each retina possesses no corre- 
sponding point in the other eye. In  all other areas of the retina, 
each point is physiologically related to a corresponding point 
in the other eye. The centres of the two foveae are corre- 
sponding points, and thus, if an object is looked at  directly, the 
images of the point fixated will fall on them. In cases of squint 
(cross-eyedness), this is not the case and only seldom is binocular 
vision possible. Either the image lying off the fovea in one eye 
is functionally suppressed, or double vision results. When, in 
some cases of squint, binocular (single) vision is possible. the off- 
fovea point must function as a corresponding point to the foveal 
one in the other eye. Koncorresponding points are also called 
disparate points. Although single vision is possible with disparate 
points, double vision with corresponding points has not been 
proved to occur. 

To illustrate the operation of the two images in providing cues 
for space localization, the following will serve Let the individual 
fixate a square The images of the square are presumably equal 
in size and fall correspondingly on the two retinas The square is 
seen directly in front of the individual and in a plane at right 
angles to the line of regard. If the square is no\v rotated about its 
vertical axis so as to be obliquely oriented mith regard to the ob- 
server, the two retinal images of it nil1 now differ one from the 
other. If the square is turned so that the left side is farther anay 
from the eyes than the right side, the shift in the dimensions of 
the images in the horizontal axis will be as indicated in fig. 13. 

Since the surface of the square is more nearly a t  right angles 
to the left eye, the image in that eye mill be larger than the one 
in the right eye. Likewise there will be less difference between 
the nasal and temporal portions of the image in the left eye than 
in the right. There will be less difference between the temporal 
portion u'b' (see fig 1 3 )  and the nasal portion b'c' in the left eye 
than betneen a"b" and bUc" in the right eye. Likemise the 
over-all image size a'c' in the left eye will be different from a"cr' 
in the right eye Such differences as these in the two retinal 
images are used by the organism to indicate the spatial orientation 
of objects. TYhereas x e  have just described some of the image 
differences which were produced by a specific object of a given 
size and a gi\-en orientation in space, and at a given distance from 
the eyes. this object is not the only one nhich will produce retinal 
images of the same specification. The retinal images in the two 
eyes in the original situation were squares; in the second situation, 
they were t ~ o  unequal trapezoids. Any figure which, \\hen prop- 
erly oriented. nil1 approximate the obliquely oriented square in 
producing retinal images will tend to function as square. This 
result is dependent in large part upon the absence of cues in the 
visual field which would aid in distinguishing the new figure from 
the square. In a drawing on a sheet of paper normal to the line 
of regard. a trapezoid can be seen as a square turned obliquely 
tonard the observer. If certain lens systems are interposed be- 
tween the visual field and the eyes. manipulations in space percep- 
tion are the result. Lenses not only have what are called pover 
effects, but result in size or magnification effects. Magnification 
can be produced in all meridians or in one meridian. In the first 

case, i t  is called over-all magnification; in the latter, meridional. 
A refracting medium such as glass or transparent plastic, whose 
surfaces are parallel (plano) will, when shaped into a curve, pro- 
duce the necessary refraction to result in the magnification of the 
image in one meridian; viz ,  the meridian of the curvature. If 
this sort of a lens is placed in front of one eye and no lens or a 
plano lens in front of the other, an experienced distortion of visual 
space results. The experience is, of course, that of a distortion 
only by virtue of the fact that known objects no longer possess 
their original shape, or by virtue of the fact that unknown spatial 
fields cannot be properly responded to by bodily movements. 
Objects do not look to be where they can be reached by the hands 
and feet, etc. While the precise description of the geometry and 
physiological optics involved in the use of size lenses is too complex 
to be given here, i t  can be said in general that experiences pro- 
duced are those which would result from manipulating the rela- 
tive sizes acd shapes of the two retinal images by moving actual 
objects (walls, tables, etc ,) toward or away from, or to one side 
or another, tilting them, or distorting their shapes. There is one 
gross exception-that the more distant objects appear to be 
larger and the nearer objects smaller when size lenses are used. 
This is just the reverse of the resulting appearances of objects in 
normal naked-eye situations. Since the lenses unequalize the 
sizes of the two retinal images, the effects have been given the 
name of aniseikonia, a nord derived from Greek words meaning 
unequal images. Aniseikonia is of two forms. the laboratory va- 
riety, which is produced by size.lenses, and a form occurring 
clinically with sometimes attendant disturbing symptoms all the 
way from headaches and gastrointestinal disturbances to feelings 
that the environment is somewhat unreal. 

T h e  Horopter.-This is the sum of the points in space that 
are projected on corresponding points of the two retinas, for any 
given fixation of the two eyes. Since, by definition. all the points 
which fall on the corresponding portions of the two eyes are  seen 
as single. all the respective points on the horopter are seen as  
single. The horopter is an imaginary line, its form depending 
upon the distance of the fixation point from the eyes. At about 
two metres. it is theoretically a straight line passing through the 
fixation point. At a distance considerably less than two metres, 
the line is concave in the direction of the observer. At distances 
greater than two metres, the line is convex. 

Curiously enough. other than geometrical considerations have 
to do nith the shape of the horopter. Its shape changes n i th  the 
level of illumination. with the degree of contrast between objects 
observed and their backgrounds. Colours also help to determine 
the end-results. For example, the horopter for red is flatter than 
for blue. Actually the duration of stimulus exposure used in the 
determination of the horopter also affects its position. 

Visual  Percept ion of Movement.-Response to movement is 
the most primitive of all visual reactions. An observer may re- 
spond to visually presented movement. ni th  only the vaguest ap- 
prehension of the direction and extent of the movement and with 
no appreciation of the size, contours or colour of the moving ob- 
ject. 

Most of the other functions of vision, the object reference, 
localization of objects. attribution of size, contour and distance, 
may be regarded as bound up in some way with the response to 
movement. In the course of development, however, they come to 
have independent status. 

The experience of motion is dependent first upon what happens 
in the retina. Shifts in images on the retina involving certain rates 
of temporal sequence give rise to the sensation of motion. Such 
sequences are set up by the images of physical objects which 
actually move relative to the eye, but it  is not only the actual 
motion of such objects that forms the basis for retinal events 
leading to the experience of motion. Stationary.objects appearing 
and disappearing at  the proper places in the visual field. and a t  
certain critical time relations relative to each other viill serve to 
provide sequences of retinal stimulation adequate to elicit motion 
perception. The experience of movement induced in this way is 
called apparent movement, vrhereas the experience dependent upon 
physical movement of objects is called real movement. 
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The experience of movement (real) possesses both lo\ver and 

upper limits for its elicitation. If the angular movement of an 
object is 30' per second, its contours are distinct, but if angular 
movement is considerably below this, no movement is seen. TITO 
successive observations separated by a time interval will serve 
to indicate that the object has moved, but no direct perception 
of that movement is possible. The upper range of motion percep- 
tion involves stages in which the object loses its sharp contours 
and a limited streaklike effect emerges (14"-21" per second). 
Finally. the result is a streak across the entire field of vision (116" 
per second). Under some conditions an object travelling at high 
rates of angular speed across the field of vision ~vill not be seen 
even as a streak. I t  will not be seen at  all. The experienced 
(phenomenal) rate of movement does not bear a fixed relation to 
actual speed of movement. The size of field through which an 
object moves is one determinant of this. Other determinants 
include: (1) geon~etrical complexity of the field through which 
an object moves; (2  j the orientation of the object (whether mov- 
ing in a line with its long axis or its short axis) ; (3)  the size of the 
object and (4 )  possibly the direction of movement. 

Apparent movement can be elicited in many ways. One of the 
simplest of these is to open and close the eyes alternately ~vhile 
looking in the distance. A near-by object such as a pencil held 
vertically will move horizontally back and forth. The amount of 
this motion depends upon n-hich of the two eyes is opened and 
closed. The dominant eye tends to induce the greater shift in 
position of the object. ..\nother good exansple of apparent move- 
ment is the experience produced xhen a lamp is turned on and off 
while fixating it. As it is turned off. the light it produced does not 
seem to disappear from all parts of the visual field simultaneously. 
I t  disappears last at the lamp itself, having progressively con- 
tracted centripetally from the periphery of the field. When the 
lamp is again turned on, the reverse progression occurs. The 
light quickly expands centrifugally. Most examples of apparent 
movement are classified into the following categories : 

1. Gamma-movement, the kind just described. I t  is the expan- 
sion and contraction in the visual field elicited by a single station- 
ary object as illumination is raised or lowered at a sufficient rate. 

2. Beta-movement. the experience of a single object moving 
from one place to another when two stationary objects separated 
in space and time appear and disappear. 

3. Delta-movement, a second effect gained from the same ob- 
jects which produce beta-movement, when they are considerably 
brighter than the surrounding visual field: and the second object 
is brighter than the first. Upon the usual presentation of the t\vo 
objects. beta-movement first occurs. I t  proceeds from the first to 
the second objects. Then. since the second object is more intense 
than the first, a movement in the reverse direction immediately 
follows. This latter movement is the phenomenon which is called 
delta-movement. 

4. Alpha-movement, the elongation and contraction or other 
change of an illusory pattern as the appropriate parts of it are ex- 
posed in succession. For example, we have in fig. 14 what is known 
as the hiiiller-Lyer illusion. l17hereas, the two sections of the 
horizontal line are of equal length as measured physically, they 
appear unequal. l f  this figure is presented 
in tn-o parts, alpha-movement will be seen. 
Let the lox\-er section including the \rings 
on both ends of the section be presented 

t 
first. .4s this is made to disappear, let the H 
upper section be presented. The observer F I G .  I4 . -THE M ~ L L E R -  

will see the 1%-ings change direction and the LYER 'LLUS'ON'  

horizontal line shrink. If the presentation of the two sections is 
in the reverse order, the line will elongate. 

I t  was pointed out else~vhere (see Respolzse t o  Variable and 
Iicter-iicitte~zt 111z~nci~zatio~z above) that motion pictures provide a 
good example of stroboscopic effect. They also represent a very 
good example of beta-movement, inasmuch as each successive 
frame presents certain components in different positions than its 
predecessor and elicits the experiential effect of r;~otion. 11-hen a 
jumpy effect is created in the movies, it is because of improper 
timing betvceen the frames for the amount of displacement of the 

particular objects invol~red, a t  least for the amount of absolute 
illumination or perhaps intensity differential between them and 
their surroundings. Timing. spatial separation and intensity (and 
perhaps intensity differential) are crucial in the obtaining of ap- 
parent motion that is indistinguishable from the experiential effect 
elicited by physically moving bodies. As time between successive 
exposures is lengthened, the spatial separation between objects 
must be increased. As intensity of bright objects on a dark field is 
increased their temporal separation must be decreased or their 
spatial separation increased. 

In the case of beta-movement, the experience elicited by the 
two stationary objects will not always simulate the smooth move- 
ment of a single object moving from one position to another. 
lVhen it does, the motion is called optimal movement. The rules 
for retaining it, once it exists, were just given. The experienced 
movement may be confined to one or both of the two objects. This 
is called part movement and is single part movement if confined 
to one and dual part movement if it involves both objects. In  part 
movement as the object appears it manifests a sidewise jump. 
R'hen conditions are not quite right for optimal movement, dual 
part movemeilt is often quite pronounced. 

To understand apparent movement the character of retinal 
stimulation underlying it must be known. As a beginning, a consid- 
eration of ~vhat  happens on the retina to produce gamma-move- 
nlent is quite appropriate. A single intense area of illumination, 
such as an electric lamp, produces not only an image on a restricted 
part of the retina, but also a veil of stray light over the whole 
retina. Thus all of the retina participates in the activity of the 
movement. The region which receives the image of the lamp is 
most intensely illuminated; and regions surrounding it! least. In  
other 11-ords, a gradient of stimulation is set up. Not only does 
this gradient exist, but there is also a sensitivity gradient inherent 
in the retina. The net result is translated into a centre-periphery 1 

gradient in latency of retinal response. In  terms of the time of 
sending impulses up the optic nerve. this acts as though the centre 
of the retina had been stimulated first and then progressively more 
and more peripheral portions. Granting this, it is perfectly natu- 
ral to expect to see motion in the instance we have chosen. 

Conflicts.-As might be supposed. the cues that the individual 
gets from the environment do not always harmonize. lVhen it is 
remembered that all experience is constructed by the organism 
and that this pertains not only to intellectual deductions but to 
immediate sensory experience, it is not strange that conflict tends 
to result. f e have already indicated that from the very same 
physical situation any one of many alternatives is often possible 
in sensation. This being the case, the task of the organism is to 
select those alternatives that will fit together to give, at any in- 
stant, a self-consistent whole, and to act from instant to instant in 
such a nay as not to violate a kind of temporal consistency. Kot- 
withstanding, conflict does result. Its most obvious sign is the 
rapid oscillation between two ways of perceiving something which 
sometimes occurs. Uncertainty, hesitation and doubt are some- 
times experienced by the individual in the act of seeing. 

OCULOMOTOR ADJUSTMENTS 

General.-The act of seeing is a complex motor process in 
which each eye must be so adjusted internally as to produce the 
sharpest retinal image possible. The two eyes must also con- 
stantly maintain appropriate positions with reference to each other 
and to viewed objects. Many movements of the two eyes are 
spontaneous motions not continually following some specific tar- 
get (external object in the field of vision) but are instead rota- 
tional excursions in obedience to the innervations supplied by the 
intrinsic features of the nervous organization at  the moment. 
Under such conditions it might be said the movements are'spon- 
taneous or free, although during this time the two eyes tend to 
keep their proper convergent relation. At any instant! any appro- 
priate sti~nulus factors are able to elicit the individual's attention 
during which time the eyes are momentarily and intermittently 
fixed on the objects eliciting this attention. If these objects move 
relative to the observer, the two eyes follow in such a rvay as 
constantly to converge on the area attended to. Eye movements 
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are of the following kinds: idle, spontaneous, exploratory and pur- 
suit. Spontaneous movements of the eyes occur when the individ- 
ual is not looking at anything in particular. The relative strengths 
of the innervations of the various eye muscles are determined by 
differences in balance between several nervous centres. each of 
which is subject to a different set of influences. Thus eye posi- 
tions and movements are controlled not only by visual stimuli but 
also by impulses received from other sources, for instance, from 
the vestibular nervous centres activated by the organs of equi- 
librium in the ear. Exploratory movements are those in which 
the individual is looking to discover or detect something. This 
may be an unknown something in an unknown position, or it may 
simply be the unknown material in the task of reading lines of 
print. In  exploratory movements of the latter type, a series of 
jumps and pauses rather than long sweeps occur. Such move- 
ments are called saccadic and bear some relation to speed and 
comprehension in reading. Pursuit movements are those eye 
movements which occur in following a moving object in the visual 
field. The eyes move in such directions as to keep pointed directly 
a t  the object of attention. 

To effect the proper refraction so that the retinal image of the 
external object viewed is at its best. the shape of the lens must be 
properly adjusted. This is called accommodation. 

Accommodat ion,  o r  the Mechanism of A d j u s t m e n t  fo r  
Different  Distances.-JVhen a camera is placed in front of an 
object. it is necessary to focus it accurately in order to obtain a 
clear and distinct image on the sensitive plate. This may be done 
by moving either the lens or the sensitive plate backward or for- 
ward so as to place the posterior focal point of the lens on the 
sensitive plate. For similar reasons, a mechanism of adjustment, 
or accommodation for different distances. is necessary in the hu- 
man eye. I n  the normal eye parallel rays coming from a great 
distance are focused on the retina. Such an eye is termed emme- 
tropic. Another form of eye is such that parallel rays are brought 
to a focus in front of the retina. This form is myopic or short- 
sighted, inasmuch as, for distinct vision, the object must be 
brought near to the eye. In  a third form the focal point, for or- 
dinary distances. is behind the retina, and consequently the rays 
must be made more convergent by accommodation. This kind of 
eye is called hypermetropic or farsighted. For ordinary distances, 
a t  which objects must be seen distinctly in everyday life, the fault 
of the myopic eye may be corrected by the use of concave and of 
the hypermetropic by convex glasses. The concave glass will 
move the posterior focal point a little farther back, and the convex 
glass hy ill bring it farther forward; in both cases, however, the 
glasses may be so adjusted, both as regards refractive index and 
radius of curvature, as to bring the rays to a focus on the retina, 
and consequently secure distinct vision. 

The imputation that some eyeballs are appropriate, some too 
short and some too long, for the refractive system of the particular 
eye is generally made. This is only one way of looking at the 
matter. Since the lens will accommodate in accordance with the 
innervation supplied the ciliary body, it can be considered that in 
myopia, etc., for example, it is the innervation that is inappro- 
priate for the eye as it is. The use of cycloplegics (a kind of eye 
drops) is a conventional clinical method which attempts to deter- 
mine the intrinsic relation of lens systems to length of eyeball 
vhen the accommodation is relaxed. Some believe that the infor- 
mation gained in this way does not vitiate the idea that the rela- 
tion between accommodative innervation, focal power of the lens 
and length of eyeball is a dynamic rather than anatomically refer- 
able affair. 

From any point 65 m. distarlt, rays may be regarded as prac- 
tically parallel, and the point mill be seen by the emmetropic eye 
mithout any effort of accommodation. This point, either at this 
distance or a t  infinity, is called the punctum remotum. In the 
myopic eye it is much nearer, and for the hypermetropic there is 
really no such point, and accommodation is always necessary. If 
an object were brought too close to the eye for the refractive 
media to focus it on the retina, circles of diffusion causing indis- 
tinctness of vision would result, unless the eye possessed some 
power of adapting itself to different distances. That the eye has 

the power of accommodation is proved by the fact that, if we at- 
tempt to look through the meshes of a net a t  a distant object, we 
cannot see both the meshes and the object with equal distinctness 
a t  the same time. Again, if we look continuously a t  very near ob- 
jects, the eye speedily becomes fatigued. Beyond a distance of 
65  m., no accommodation is necessary; but within it ,  the condition 
of the eye must be adapted to the diminished distance until we 
reach a point near the eye which may be regarded as the limit of 
clear vision for near objects. This point, called the punctum 
proximum, varies according to the age of the individual. The 
range of accommodation is thus the distance between the punctum 
remotum and the punctum proximum. 

The mechanism of accommodation has been much disputed. but 
there can be no doubt it is chiefly effected by a change in the 
curvature of the anterior surface of the crystalline lens. If we 
hold a lighted candle in front and a little to the side of an eye to 
be examined, three reflections may be seen in the eye. The first, 
a, is erect, large and bright, from the anterior surface of the 
cornea; the second, b, also erect, but dim, from the anterior sur- 
face of the crystalline lens; and the third, c ,  inverted, and very 
dim, from the posterior surface of the lens, or perhaps the concave 
surface of the vitreous humour. Suppose the three images to be 
in the position for distant vision, it will be found that the middle 
image 6 moves toward a, on looking at  a near object. The change 

I 
FIG.  1.5.-MECHANISM O F  ACCOMMODATION 

is caused by an alteratim of the curvature of the lens. (See fig. 
15.) The changes occurring during accommodation are: (1) the 
curvature of the anterior surface of the crystalline lens increases, 
the radius of curvature changing from ten millimetres to a mini- 
mum of six millimetres; and ( 2 )  the pupil contracts. An explana- 
tion of the increased curvature of the anterior surface of the lens 
during accommodation mas thus given by H. von Helmholtz. I n  
the normal condition (that is, for the emmetropic eye) the crystal- 
line lens is flattened anteriorly by the pressure of the anterior layer 
of the capsule; during accommodation. the radiating fibres of the 
ciliary muscles pull the ciliary processes for

w

ard, thus relieving 
the tension of the anterior layer of the capsule, and the lens a t  
once bulges forward by its elasticity. 

By this mechanism the radius of curvature of the anterior sur- 
face of the lens. as the eye accommodates from the far to the near 
point, may shorten from ten millimetres to six millimetres. The 
ciliary muscle, however, contains two sets of fibres, the outer, 
longitudinal or meridional, which run from before backward, and 
the inner, circular or equatorial (Miiller's muscle). Direct ob- 
servation of the eye of an animal immediately after death shows 
that stimulation of the ciliary nerves actually causes a forward 
movement of the ciliary processes, and there can be little doubt 
that the explanation above given applies to man. 

There is still some difficulty in explaining the action of the equa- 
torial (circular) fibres. Some have found that the increased con- 
vexity of the anterior surface of the lens takes place only in the 
central portions of the lens, and that the circumferential part of 
the lens is actually flattened, presumably by the contraction of the 
equatorial fibres. Seeing, however, that the central part of the 
lens is the portion used in vision, as the pupil contracts during ac- 
commodation, a flattening of the margins of the lens can have no 
optical effect. During accommodation the pupil contracts. and 
the pupillary edge of the iris, thinned out, spreads over the anterior 
surface of the capsule of the lens, which it actually touches. This 
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part of the iris, along with the more convex central part of the 
lens, bulges into the anterior chamber and must thus displace some 
of the aqueous hun~our. To make room for this, however, the 
circumferential part of the iris. related to the ligamentum pecti- 
natum, moves backward very slightly, nhile the flattening of the 
circumferential part of the lens facilitates this movement. 

Helmholtz succeeded in measuring with accuracy the sizes of 
the reflected images by means of an instrument termed an ophthal- 
mometer. which he invented. His description of  hat occurs in 
accommodation has been attacked a number of times. All oppo- 
nents of the Helmholtz theory accept the flattened rather than the 
thickened form of the lens as its resting form. For some theorists. 
accommodation is not caused by relaxation of the zonula but 
rather by the direct action of the ciliary muscle on the lens, press- 
ing i t  together. Some. while subscribing to the Helmholtz zonula- 
relaxation idea, emphasize the conoidal form of the anterior surface 
of the lens resulting from the differences in the thickness of the 
capsule in different parts. Some assign the thickening of the lens 
in accommodation to the contraction of the ciliary muscle which 
produces a pressure of vitreous humour against the periphery of 
the lens tightening the zonula. Another theory postulates con- 
tractile fibres within the lens itself, these possessing a similarity 
to nonstriate muscle fibres. and also sensitive to influences other 
than by way of ordinary innervation. Still another claims that 
accommodation is produced by lengthening and shortening of the 
eyeball itself. Holders of the latter theory point to cases in nhich 
accommodation has dllegedly occurred in aphakia (absence of the 
lens). Helmholtz's description continued to be held by most 
authorities. 

Convergence a n d  t h e  E x t r i n s i c  Muscles.-The relative po- 
sitional relations of the two eyes to each other is called conver- 
gence. Each eye possesses a centre of rotation. This is slightly 
behind the centre of the optic axis. Around the centre of rotation 
there are three principal axes-the anterior-posterior. the vertical 
and the transverse. In normal oculomotor behaviour the ~ I T O  eyes 
retain postures so that their axes converge on a point called the 
fixation point, or point of regard. The lines extending from the 
centre of rotation to the fixation point are called the lines of re- 
gard. The plane defined by these t ~ o  lines is known as the plane 
of regard. The referential positions of the eyeballs are as follows: 

1. First position. This is defined by erect head posture, the 
lines of regard directed toward the distant horizon. 

2 .  The second order of positions includes all those involved in 
moving the eyes around the transverse and horizontal axes. 
When the eyes rotate around the first, the line of regard is dis- 
placed above or below, making with the line representing its 
former position an angle called the angle of vertical displacement, 
or the ascensional angle. Khen  the eyeball rotates around the 
vertical axis, the line of regard is displaced laterally, forming with 
the median plane of the eye an angle called the angle of lateral 
displacement. 

3. The third order of positions includes all those assumed by 
the eyeball in performing a rotary movement along with the 
lateral or vertical displacements. Such movements of rotation 
are measured by the angle which the plane of regard assumes x~ith 
the transverse plane, which is called the angle of torsion or angle 
of rotation. 

Normally the movements of the two eyes represent a system 
so co-ordinated as to direct the two lines of regard toward the 
common point in space. This is accomplished by six pairs of 
muscles. When we look at  a distant object and the optic axes of 
the two eyes are virtually parallel, the image of the object falls 
upon the yellow spots of each retina, and is seen as a single object. 
An object is always seen as one object if it is imaged on the cor- 
responding points of the two eyes. The four straight or recti 
muscles of the eye originate in the back of the orbit and are in- 
serted in the front part of the eyeball or its equator. The two 
oblique muscles pass forward around the eyeball from the nasal 
side, one to the upper part of the eyeball and the other to the 
lower, both being inserted on the temporal side. The internal and 
external recti move the eyes around their vertical axis directing 
the line of regard to the right or to the left. The superior and 

inferior recti rotate the eyes around the horizontal axis, raising or 
l o ~ e r i n g  the gaze. The oblique muscles rotate the eyes around 
axes passing through the centre of the eye to the back of the head. 
These muscles are also responsible for a slight rotation of the 
eyeballs around the visual axes themselves. Such movements are 
spoken of as cyclotorsional movements. These muscles operate in 
pairs under the influence of what is known in physiology as re- 
ciprocal innervation. 

Convergence and accommodation bear certain relatively fixed 
relations to each other. For example, when an object approaches 
the eyes. two things must happen in order that the eyes remain 
properly adjusted. Convergence must increase and so must ac- 
commodation. Any condition I\-hich calls for the increase of one 
without the concomitant change in the other process leads to un- 
satisfactory results. Failure to maintain the proper relations 
between accommodation and convergence arises either from the 
unusualness of the stimulus situation or from the specific char- 
acteristics of the visual system of the observer, or both. If the 
proper convergence does not take place while objects are ac- 
commodated for, single objects will be seen as double-as two. 
This double vision is called diplopia and is not ~vell tolerated by 
the organism. Sooner or later, what is kno~vn as suppression oc- 
curs. This is a state in which, although the two eyes do not 
properly converge on the object of attention, the input from one 
eye only functions to provide object perception. If the proper 
accommodation does not occur, the viewed object will be indis- 
tinct; it will appear blurred. In  addition to the convergence and 
accommodative mechanisms there is also presumed to be a fusion 
mechanism. LVithout the operation of this, many individuals 
would definitely lose their proper convergence l ~ i t h  regard to 
viexed objects. This is called a state of muscle imbalance, and 
is detected in a number of ways; one of the simpler ways is to 
cover one eye while the individual looks at a given object. JVhile 
the individual continues to regard this object steadily. the second 
eye is quickly uncovered. I t  sometimes will be seen that the 
covered eye quickly changes position as it is uncovered. This is 
taken to mean that the convergence mechanism mas not fuaction- 
ing to hold the covered eye so as to converge on the position to 
which the uncovered one \\.as directed. Cncovering the second 
eye supposedly allo~vs the fusion mechanism to begin to operate. 
This discrepancy between the positions of the eye under the t ~ o  
conditions is one measure of what is called a phoria. Orthophoria 
is the condition of the binocular system in which no phoria in any 
direction is demonstrable. Heterophoria is the condition in which 
one or more phorias exist. If the eye or eyes tend to turn out- 
xvard, the condition is an exophoria. If inward. it is an esophoria. 
The eyes may tend to rotate. in which case the condition is one 
of cyclophoria. They may tend to turn upward or doxvn~vard in 
which case the condition is one of hyperphoria or hypophoria, re- 
spectively. 

The condition of heterophoria is also spoken of as that of latent 
muscle imbalance. Manifest muscle imbalance is called squint 
or strabismus. 

P u p i l l a r y  Reflexes a n d  t h e  Iris.-In addition to convergence 
and accommodation, changes in the size of the pupillary aperture 
are constantly occurring. The size of the aperture is controlled 
by the tissue surrounding it and this tissue is called the iris. 
Strictly speaking, the reflexes involved in controlling pupillary 
size are iris reflexes rather than pupillary reflexes, for the iris is 
the tissue constituting the muscles uhich carry out the necessary 
mechanical periormances. 

The iris constitutes a diaphragm xvhich regulates the amount of 
light entering the eyeball. The aperture in the centre, the pupil, 
may be dilated by contraction of a system of radiating fibres of 
involuntary muscle, or constricted by the action of a circular 
system of fibres! forming a sphincter, a t  the margin of the pupil. 
The radiating fibres are controlled by the sympathetic, while those 
of the circular set are excited by the third cranial nerve. The 
variations in diameter of the pupil are determined by the greater 
or lesser intensity of the light action on the retina. A strong light 
causes contraction of the pupil; with light of less intensity, the 
pupil will dilate. I n  the human being, a strong light acting on one 
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eye will cause contraction of the pupil, not only in the eye affected, 
but also in the other eye. These facts indicate that the phenom- 
enon is of the nature of a reflex action, in which the fibres of the 
optic nerve act as sensory conductors to a centre in the brain, 
whence influences emanate which affect the pupil. The centre 
is in the neighbourhood of the nucleus of the third nerve, beneath 
the anterior pair of the corpora quadrigemina. On the other 
hand, the dilating fibres are derived from the sympathetic and it 
has been shown that they come from the cervical region of the 
spinal cord. The iris in some animals is directly susceptible to 
the action of light. 

The pupil contracts under the influence of: ( I )  an increased 
intensity of light; (2) convergence of the two eyes, as in accom- 
modating for a near object; and (3) such active substances as 
nicotine, morphia and physostigmine. I t  dilates under the in- 
fluence of: (1) a diminished intensity of light; (2) vision of 
distant objects; (3) a strong excitation of any sensory nerve; (4) 
dyspnoea; and (5) such substances as atropine and hyoscyamine. 
The chief function of the iris is to moderate the amount of light 
entering the eye so as to secure sharpness of definition of the 
retinal image. This it accomplishes by: (1) cutting off the more 
divergent rays from near ohjects; and (2) preventing the error of 
spherical aberration by cutting off divergent rays which would 
otherwise impinge near the margins of the lens and would thus be 
brought to a focus in front of the retina. 

As well as manifesting light reflexes and several other specific 
reflexes not named, the pupil manifests what is called a dark 
reflex. The dark reflex is a response to very brief intervals of 
darkness interspersed in otherwise continuous, bright illumination. 
This would have only academic interest were it  not for the fact 
that some individuals in whom the light reflex has become inoper- 
ative still possess a dark reflex, indicating that the nervous paths 
mediating the two reflexes are not wholly identical. 

Whereas constriction in response to light is fairly rapid, dilata- 
tion during periods of subsequent darkness is considerably slower. 

P u p i l l a r y  Response t o  I n t e r m i t t e n t  Stimulation.--A 
series of flashes will be followed by the pupil with alternate con- 
striction and dilatation when the flash series does not exceed a rate 
of almost three per second. As flashes at  a rate of one in four or 
five seconds to three per second are presented, the alternations in 
the size of the pupil become more and more slight till the pupil no 
longer follows, but becomes either stationary or irregularly vari- 
able. (See fig. 16.) That the 
stationary state under flash rates 
of two or three per second is not 
equivalent to the immobility with %Z 
steady illumination or with very X$ 
much faster flash rates has been 
discovered. Whereas ordinary 
immobility is a matter of recip- 
rocal innervation, the stationary 
state here is one in which both a 

the constrictor and the dilator 
fibres are in contraction more or 16.-CHANGE OF PUPILLARY 
less simuItaneously. Simultane- 'IZE AS DEPENDENT "ON FLASH 

RATE 
ous tensory activity in both sets 
of pupillary fibres gives rise to considerable discomfort and is a t  
least part of the basis for discomfort in viewing flickering illu- 
mination. 

Different ial  N a t u r e  of P u p i l l a r y  Response.-A pupillary 
light reflex is not merely a response to the total quantity of light 
falling on the whole or any given portion of the retina but is a 
highly differential response. This is demonstrable in the following 
way. Let it be arranged so that the two eyes can independently 
be stimulated. On the one retina let an image of a disk of light 
in a dark field be formed. 

As the intensity of this light is raised from a low level to a fairly 
high one, the pupils of both eyes (the unstimulated one as well as 
the one receiving the image) constrict. 

Upon reaching the desired maximum of intensity, let the bright- 
ness of the disk remain constant, while now applying the same 
progressive stepwise intensification of a similar image in the 

corresponding area of the second retina. Whereas it might be 
expected that the addition to the total amount of light would ef- 
fectively add to the amount of constriction manifested by the 
two pupils, such a result is not the case. The initial amount of 

stimulation applied to the second 
eye induces, on the contrary, dil- 
atation in both eyes. This result 
is shown in fig. 17,  in which the 
ordinate represents the diameter 
of pupillary aperture, and the 
abscissa the logarithm of the light 
intensity applied first to one eye 
and then to the other. The sec- 
ond eye begins to be illuminated 
at  the perpendicular C. I t  is 

17.--THE P U P I L L A R Y  REFLEX only after the light in the second 
A S  A COMPLEX RESPONSE eye reaches a considerable frac- 
A,  W H E N  tion of the constant illumination 
OF L I G H T  IS P R E S E N T E D  E X C L U -  
S IVELY TO O N E  EYE: B,  RESPONSE in the first eye that constriction 
W H E N  L I G H T  IS VARIOUS LY DIS- sets in. When both eyes are 
T R I B U T E D .  T H E  FIRST PART TO O N E  eauallv illuminated the combined . . 
EYE A N D  T H E  SECOND PART TO T H E  effect in terns of constriction 
OTHER EYE WITH S T I M U L A T I O N  OF  
T H E  FIRST EYE CONTINUED 

definitely exceeds the effect elic- 
ited by using one eye alone. T o  

obtain this effect the areas on the two 'retinas need not corre- 
spond, nor need the images of the two disks be placed on sepa- 
rate retinas. I t  is thus evident that the pupils respond differentially 
rather than to the gross amount of light falling on the two retinas 
or to the light falling on two separate portions of either one of 
them. This kind of behaviour parallels very closely perceptual 
behaviour (brightness discrimination) under the same conditions. 

I t  is known that unequally intense images on the corresponding 
areas of the two retinas do not sum to give rise to a subjectively 
brighter surface than does either image alone, but rather give rise 
to a brightness somewhat between the two. This has long been 
known as Fechner's paradox. G. T.  Fechner found, however, that 
if the intensities of the images were made equal, the combined 
effect of the two was a surface of greater brightness than was 
elicited by stimulating one eye alone. 

We also know that a bright object on a dark field is less bright 
when a similar-sized dim object is in the visual field a t  the same 
time than when it exists alone. 

Comparing these sensory effects with what was just described 
regarding pupil behaviour, it is obvious that the sensory and the 
motor phenomena coincide. See also Index references under 
"Vision" in the Index volume. 

BIBLIOGRAPHY.-L. T. Troland, T h e  Principles o f  Psychophysiolo~y,  
vol. ii, chap. xiv (1929) ; J. H. Parson, A n  Introduction t o  the S tudy  
o f  Colour Vision (1924) ; S .  H. Bartley, Vision (1941) ; M. Luckiesh 
and F. K. Moss, The Science o f  Seeing (1937). (S. H. B.) 

VISIT AND SEARCH, a term for the procedure adopted 
by a belligerent warship to ascertain whether a merchant vessel 
is enemy or neutral and, if neutral, whether she is carrying contra- 
band. The vessel's papers are first examined, and if these are in 
order and no suspicions are aroused she is allowed to proceed 
on her voyage, a note of examination being entered in her logbook. 
If inspection of the papers shows the vessel to be hostile or to 
be carrying contraband or performing services incompatible with 
neutrality, she is immediately seized; more often there is merely 
suspicion, in which case she may be searched. The search is 
carried out by a small party from the belligerent warship in the 
presence of the master. If the searching officers are satisfied with 
the results of their investigation the vessel is allowed to proceed; 
if suspicion still remains she may be brought into port for more 
thorough search. If she is finally declared innocent and a prize 
court considers that the suspicion was not reasonable, i t  may 
order damages to be paid. 

As the size of modern ships makes it impossible to  search them 
thoroughly on the high seas the practice of taking them automat- 
ically into port for search became widely recognized. This how- 
ever caused difficulty between Great Britain and the United States 
of America in World War I and led to the adoption in 1916 af the 
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navicert system. The navicert, issued by the belligerent's repre- 
sentative in a neutral country. was tantamount to a ship's passport, 
possession of which ensured in the absence of suspicious circum- 
stances that the vessel would be alloned to proceed on her way. 
I n  World 1Tar I1 Great Britain again introduced the navicert sys- 
tem and, as a reprisal for Axis submarine and mine liarfare, made 
i t  compulsory by an order in council of July 31. 1940. The effect 
of this order mas that any ship not covered by a navicert and 
proceeding to or from a port whence goods might go to or be 
exported from enemy territory nas  deemed to be carrying contra- 
band and was liable to seizure. (S.) 

The instructions for the U.S. navy issued in May 1941 and in 
effect during World \t7ar I1 stated: 

48. The belligerent right of visit and search subject to exemptions 
mentioned in section \-I1 may be exercised outside of neutral juris- 
diction upon merchant or prixate vessels after the beginning of \tar 
in order to determine their nationality, the character of their cargo, the 
nature of their employment, or other facts which bear on their relation 
to the war. 

Such instructions also provided that:  

233. Outside neutral jurisdiction, belligerent military aircraft have 
the right to visit and search. If circumstances make visit and search 
impracticable, a belligerent militarv aircraft ma)- order a neutral civil 
crait, subsurface. surface or air, to proceed under escort as directed. 

The instructions of the U.S. navy, as well as those of most other 
maritime states, recognize the exemption from visit and search of 
neutral merchantmen under convoy. 

During IVorld 1Var I the British government developed the 
practice. continued during World \Var 11. of taking ships or 
cargoes into British ports and there detaining them for the pur- 
pose of general search for evidence of contraband. The practice. 
said to be justified by the size and sea~vorthiness of modern 
vessels, was the subject of objections by the U.S. government dur- 
ing both xvars. See also KEUTRALITY. (J. W. 11Itv.) 

VISITATION, an act of visiting, or going to see. a formal 
visit; also: from biblical phraseology, an act of divine retributive 
justice. 

There are three classes of official visitations: ecclesiastical, 
charitable and heraldic. Ecclesiastical visitations, originally the 
periodical journeys of personal inspections to ascertain the tem- 
poral and spiritual condition of each parish, form part of the 
functions of an archbishop, bishop or archdeacon. 

I n  Great Britain a11 charitable corporations were at  law made 
subject to visitation. If no visitor had been appointed by the 
founder, the sovereign or his representative x a s  the visitor of all 
lay, and the church of all ecclesiastical charitable corporations. 
Under the Charitable Trust acts and the Endowed Schools acts, 
the board of charity commissioners and the board of education 
were given certain visitorial powers. 

Heraldic visitations (which ceased about 1686) were perambula- 
tions made by a king at  arms, or other heraldic official with a com- 
mission under the great seal, to examine into pedigrees and claims 
to bear arms. The results of these visitations were entered in 
visitation books; their admissibility as judicial evidence, how- 
ever, was questioned on the ground that they merely contained 
statements obtained from the families to whom they referred ( c J .  
D'Arcy de Knayth case, 1901). 

VISITING CARD, a card also known as a calling card, bear- 
ing the name and sometimes the address. of an individual or a 
married couple. \?siting cards are used \\-hen visiting, to enclose 
with gifts and i - lo~ers ,  or as an invitation by people in socially 
active circles, members of the military and diplomatic services 
and professional people. Cards which include a business ad- 
dress are known as business or trade cards. 

The custom of carrying a personal card became popular in 
Europe in the 18th century. Cards were engraved with classical 
and allegorical scenes ~vith space left within the design for the 
caller's signature. Ambassadors, bankers. doctors and prominent 
citizens who had more frequent use for cards had their names 
engraved within the design. This was rare and expensive. Cards 
for business visits ranged from simple printed papers to engraved 
cards ~vi th  baroque! rococo or classical style borders. Wares for 

sale were often listed and illustrated. 
Embossed cards with simple classical borders appeared after 

1796. During the 19th century visiting cards were decorated 
nith more elaborate embossing, lace paper borders and hand 
painting. Jlessages written on cards were often holiday greet- 
ings, leading to the name, "cards of compliment." The first 
Christmas cayds of the 1840s mere the same size as the ladies' 
visiting cards of the decade. Gentlemen's cards were always 
smaller than ladies'. I t  nas  customary to fold down a corner of 
a card to express a sentiment. The right-hand bottom corner 
meant a personal call: the right-hand top corner meant condo- 
lence; the left-hand bottom corner meant congratulation. 

People in mourning often had solid black cards with the name 
in mhite. but this vas  modified into the use of the black-bordered 
white card. While professional people usually preferred a simple 
card, tradesmen utilized every means of graphic reproduction. 
Thousands of trade cards with elaborate printing and illustration 
were printed as advertisements rather than as business visiting 
cnrdc, "-- -- 

Cntil World War I the use of cards socially was a highly stylized 
ritual The telephone and the greeting card ( q . ~ . )  are partially 
responsible for its decline. T~+ent ie th  century cards are plain 
nhite cardboard or parchmentlike paper with the name engraved 
in black ink. Business cards may be printed. Women's cards 
are approximately 3+ X 2+ in.; men's cards are seldom more 
than 14 in. deep; children's cards are slightly smaller than those 
of adults. LVhen the street address is included, it is in the lower 
right-hand corner. Cards may be left for a friend or client 
whether or not the caller found him in. They are given to a 
servant to deliver, put on a card tray, or left in a conspicuous 
place. Etiquette books define the exact style specifications and 
uses of cards. 

B I B L I O G R A P I ~ Y . - C ~ ~ ~ ~ ~ ~ ~  S. Brigham, F i f t y  Years  o f  Collecting 
.4nzericarza (1958) ; G. Buday, History  o f  t he  Christwzas Card (1954) ; 
George Francis Dow, "Trade Cards," Old- T ime  .Yew England,  vol. 
xxi-iii, pp. 61-67 (1937) ; John Grand-Carteret, Viezlx Papiers Vieilles 
Images (1896) ; Ambrose Heal, L o n d o n  Tradesmen's Cards  of t he  
Xt'7111 Cen tury  (1925) ; Bella C. Landauer, Early  Avzerican T r a d e  
Cards (1927) ; Emily- Post, Etiquet te  (1922) ; Helen L. Roberts, Cyclo-  
paedia o j  Social Usage, rev. ed. (1927) ; Amy Vanderbilt, C o n ~ p l e t e  
Book of Et iquet te  (1958). (M.  M. H.) 

VISITING NURSE. In  the United States, public health 
nurses act as teachers, helpers and friends in homes! clinics, indus- 
trial establishments and schools. Public health nursing began in 
1877. In many places public health nursing is privately sup- 
ported; in other places it is a function of the local or state gov- 
ernment. Privately supported public health agencies are usually 
called visiting nurse or public health nurse associations. There 
are also, ho\vever, community nursing services. The workers un- 
der the National Red Cross do a considerable amount of public 
health nursing in rural areas. The public agencies which employ 
health nurses include boards or departments of health and boards 
or departments of education. The United States public health 
service and the United States children's bureau also employ con- 
siderable numbers of public health nurses. I n  many states the 
state department of health has a supervising nurse who is adviser 
on public health nursing problems throughout the state. There is 
also an occasional organization for public health nursing. Much 
of this work relates particularly to the care of the crippled, mater- 
nal and child health and the control of yenereal diseases. 

The National Organization of Public Health Nursing, in co- 
operation with the American Public Health association, set up 
(and periodically revised) standards of appointment for public 
health nursing positions. There are also minimum requirements 
for school nurses. In  addition to being a graduate registered 
nurse, a public health nurse must have had special supervised 
experience or a postgraduate course of at least one year dealing 
with her specialty. (M. FI.;  X.) 

In England and Wales a health visitor was defined as a state 
registered nurse who trained at  least six months in midwifery and 
passed the first examination of the Central RIidwives' board, and 
obtained the health visitor's certificate of the Royal Sanitary 
institute aiter a course of training lasting six to nine months; or, 
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if she was not a fully trained nurse, underwent a recognized two 
years' course of training, had at  least six months' training in a 
hospital and passed the first examination of the Central Midwives' 
board. Training centres were approved by the minister of health 
for the training of health visitors under memorandum 101 MCW 
issued in 1925. The syllabus was revised in Jan. 1950. Section 24 
of the National Health Service act, 1946, required local health 
authorities (that is, county councils and county borough councils) 
to provide a complete health visitor service either by themselves 
employing health visitors or by making arrangements with volun- 
tary organizations to do so. Duties include visiting persons in 
their own homes "for the purpose of giving advice as to the care 
of young children, persons suffering from illness, which includes 
mental illness, and any injury or disability requiring medical or 
dental treatment or nursing, and as to the measures necessary 
to prevent the spread of infection." (E. JN. ;  X.) 

VISSCHER, WILLIAM LIGHTFOOT (1842-1924), 
U.S. author, was born in O\vingsville, Ky., on Nov. 25, 1842. He 
attended Bath seminary in Owingsville and also Stevenson's acad- 
emy in Danville, Ky. On the outbreak of the Civil War, Visscher 
joined the Union army. He enlisted in the Kentucky volunteers 
and served for more than three years. 

In  1868 Visscher was graduated from the University of Louis- 
ville (Ky.) law school. H e  mas admitted to the bar the same 
year, but never practised law although he served as apprentice to 
a judge for a few months. The remainder of his life was spent 
mainly in newspaper work in St. Joseph and Kansas City, Mo.; 
San Francisco, Calif.; Cheyenne, Wyo.; Denver, Colo.; Portland, 
Ore.; and Tacoma, Wash. The western U.S. fascinated Visscher 
and from it he drew heavily for his novels. 

H e  was a public lecturer and dramatic actor for a few years and 
wrote more than 1,000 poems, the majority of which were pub- 
lished. Visscher's collaboration with William F. ("Buffalo Bill") 
Cody resulted in Bujalo Bill's Own Story (1917). Visscher died 
in Chicago, Ill., on Feb. 10, 1924. 

Among his writings are Carlisle of Colorado; Way Out Yonder; 
Thou Art Peter; Fetch Over the Canoe (1908); Ten Wise Men 
and Some More (1909) ; Amos Hudson's Motto (1905) ; A Thrill- 
ing and Truthful History of the Pony Express (1908); Black 
Mammy (1886); Harp of the South; Blue Grass Ballads (1900) ; 
Chicago, an Epic (1897); Poems of the South (1911); My Lady 
of the Island; How They Came to Be Statues; Stars of Our Coun- 
try; and Portraits and Pen-Pictures. 

VISTULA, a river of north and central Poland, 677 mi. in 
length, rises on the northern slopes of the western Beskids, south- 
east of Cieszyn, flows along the former frontier of East Prussia 
and flows out to the Baltic sea a t  the Gulf of Danzig. Main tribu- 
taries on the right include the Bug, Dunajec, San and Wisloka 
rivers; on the left, the Nida, Pilica and Wierzyca. I t  is connected 
with the Oder river via the Brda river, the Bydgoszcz canal and 
the Notec and Warta rivers. 

Coal and lumber from Silesia are transported on the Vistula. 
I t  mas made navigable for small craft as far as Cracow, the river 
being able to accommodate larger ships up to the mouth of the 
San river. 

During World War I important battles took place on the river. 
After ihe war the lower part of the river was the dividing line 
between East Prussia and the Polish corridor. 

Before World War I conservancy works had only been carried 
out on the German part of the river, 138 mi. in length; spur and 
longitudinal dikes had been built to maintain the water level, 
thereby facilitating the flow of water a t  floodtime and also improv- 
ing navigability. 

After the war Poland was too occupied with other matters to 
carry out improvement works, or even contribute much to the 
upkeep of the river. 

Traffic on the river, consequently, greatly decreased. Later, 
however. large reservoirs were constructed on the Carpathian 
tributaries of the river a t  Roznow and Porembka; thus important 
steps were taken not only toward efficient regulation of the river 
itself but also toward the establishment of valuable sources of 
electrical power. The river is called the Wisla in Polish, Visla 

in Russian and Weichsel in German. 
VITACEAE, a family of cosmopolitan. woody plants, most of 

them tendril-bearing vines, with 12 genera and about 650 species. 
The largest genus, which is pantropic, is Cissus, containing about 
250 species. Vitis, with about 60 species, is its one genus of great 
economic importance, including as it  does the European wine grape 
(V. vinifera), and the North American fox grape (V. labrusca), 
the parent species of most of the cultivated slip skin American 
grapes. The Boston ivy (Parthenocissus tricuspidata), cultivated 
from Massachusetts to Ohio, is native to China and Japan, while 
the Virginia creeper (q.v.) (P.  quinqzrefolia) is native to the east- 
ern United States. Leea is a genus of about 100 species, some 
erect shrubs, others vines, all without tendrils, native to Malaysia 
and the subcontinent of India. 

VITALI, GIOVANNI BATTISTA (c.  1644-1 692), Italian 
violinist and composer, noted for his sonatas for strings. Born in 
Cremona about 1644, he studied counterpoint under Maurizio 
Cazzati. From 1666 he served in church positions in Bologna and 
from 1674 at  the court of the duke of Modena. 

A prolific composer, he wrote, in addition to sonatas in early 
forms, dance and vocal music. H e  is considered to have possibly 
influenced later development of sonata forms. 

H e  died in Modena on Oct. 12, 1692. 
Giovanni Vitali's son, Tommaso Antonio, born a t  Bologna about 

1665, was also an accomplished violinist and composer. He be- 
came known principally for his chaconne, which continued to be a 
standard piece in the violin repertoire of performers in modern 
times. Tommaso was music director a t  the court of Modena and 
from 1706 he was a member of the Bologna Philharmonic acad- 
emy. He edited a collection of Giovanni's sonatas (1692). 

VITALIAN (VITALIANUS), SAINT (d. 672), pope from 657 
to 672, was consecrated as successor to Eugenius I on July 30, 657. 
I n  the Monothelite controversy then raging he refrained from 
express condemnation of the Typus of Constans I1 ( q . ~ . ) .  When 
Constans visited Rome in 663, the pope received him "almost with 
religious honours," a deference he requited by stripping all the 
bronze ornaments of the city-even the tiles of the Pantheon- 
and carrying them off. Vitalian died about Jan. 27, 672. 

His feast day is Jan. 27. 
See H. K. Mann, The Lives of the Popes in the Early Middle Ages, 

vol i, pt. 2 ,  pp. 1-16 (1902) .  

VITALISM, a school of scientific thought-the germ of which 
dates from Aristotle-which attempts (in opposition to mecha- 
nism and organicism; qq.v.) to explain the nature of life as being 
due to a vital force peculiar to living organisms and different from 
all other forces found outside living things. This mysterious force 
(entelechy; q.v.) controls form and development and directs the 
activities of the organism. Vitalism has lost prestige as more 
and more vital phenomena have been shown to be of chemical 
and physical nature, and few rigid vitalists are to be found in 
modern science. 

See DRIESCH. HANS ADOLF EDWARD; BIOLOGY : History: Aris- 
torle as a Biologist. 

VITAL STATISTICS are data on births, deaths, fetal deaths, 
marriages, divorces, annulments, adoptions, legitimations and 
notifiable diseases. A vital statistics system includes the collec- 
tion and preservation of records and reports of these events, and 
the compilation and analysis of data contained on the records. 
Individually, the vital record represents evidence of the occur- 
rence of the vital event and of certain facts related thereto. These 
records are important for many legal and administrative purposes, 
such as the establishment of citizenship, the right of inheritance, 
entitlement to benefits and allowances, eligibility for school at- 
tendance and military service. 

Central vital statistics offices issue certified copies of birth and 
death certificates to qualified persons on request. Many states 
of the United States also use the birth registration card or other 
type of short-form certification of birth facts which does not 
disclose such information as the occurrence of birth out of wedlock 
or adoption 

Many county and municipal officers also issue copies of vital 
records which were filed with them prior to the establishment of 
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central registration or passed through their hands before reaching 
state offices. Collectively, the vital records provide statistics 
which serve a host of uses, including demographic. genetic and 
medical research, social welfare and education programs, market 
ahalysis and the planning of community facilities. 

The subject of vital statistics is treated in a number of sepa- 
rate articles. This article traces the history of vital statistics 
from church-kept records through the development of the gen- 
eral register office in England and the routine registration of 
births, deaths and other vital records in Europe and the United 
States and discusses registration and reporting activities in the 
United States. 

For the theory and application in connection with population, 
and data on world population, see POPULATION; POPULATION 

ECOLOGY. For the history and modern practices and methods of 
national censuses see C E K S ~ S .  (For detailed census figures see 
the POPULATION sections in separate articles on various countries 
and other political subdivisions.) Movements of peoples are dealt 
with in MIGRATION. See also DEMOGRAPHY; PUBLIC HEALTH and 
such titles as BIRTH RATE; DEATH RATE; DIVORCE; ILLEGITI- 
MACY; LIFE EXPECTANCY; LONGEVITY; MARRIAGE RATE; SEX 

RATIO. 
History.-Some countries have long-established and highly 

developed vital statistics systems, while in others, only partial 
development has occurred. For the origin of vital statistics per- 
taining to health see MEDICINE. HISTORY OF. The earliest known 
records of vital events were maintained by the church. In Eng- 
land, for example, these records date back to 1538, when the clergy 
in all parishes were first required to keep a weekly record of chris- 
tenings, marriages and burials. A beginning was made by the 
English colonies in America in 1632 when the grand assembly of 
L7irginia passed a law requiring a minister or warden from every 
parish to appear annually at  court on the first day of June and 
present a register of such events. In 1639 the general court of 
the Massachusetts 3 a y  colony passed a registration law based on 
the English precedent but differing in two important respects: the 
responsibility was placed on government officers rather than on 
the clergy; and it called for the recording of vital events-births, 
deaths and marriages-rather than church-related ceremonies, such 
as baptisms. 

The first analytical study based on vital events was made by 
John Graunt of London in 1662. In  1693 the astronomer. Ed- 
mund Halley. applying mathematical techniques, constructed €he 
first scientific life table. About 1800 the Industrial Revolution 
with the resultant health and social problems stimulated interest 
in vital and health statistics. As a result, by 1833 births and 
deaths were routinely registered in France, Belgium. Austria, 
Prussia. Bavaria, Saxony, the Scandinavian countries, Finland and 
five cities in the United States. 

In  1836 Great Britain enacted a registration law creating a 
central register office ni th  responsibility for the records and sta- 
tistics of births, marriages and deaths-by cause-for all of Eng- 
land and Wales. 

Birth and death statistics first published by the United States 
government concerned events in 1850 and were collected by the 
census method for the entire United States. Beginning in 1900 
annual death statistics for a group of states were based on regis- 
tered events, and beginning in 1915 annual birth data were re- 
ported similarly. Beginning with 1933, birth and death statistics 
included data for the entire country. By 1925 all states were 
making regular summary reports of notifiable diseases to the 
federal government. 

Regis t ra t ion  a n d  Repor t ing  Activi t ies  i n  t h e  United 
States.-In the United States, vital registration is governed by 
state laws. Vital records originate with private citizens, members 
of the families affected by the events, their physicians, funeral 
directors, clergymen and others. Requirements for filing and 
penalties are defined by statute. While registration has been the 
responsibility of the attendant at birth, generally a physician or 
midwife. newer laws may place the responsibility on hospitals. 
Each birth must be reported promptly: the reporting requirements 
vary from state to state, ranging from 24 hours after the birth to 

as much as 10 days. Certificates must be filed with the local regis- 
trar of the birth district. Births to United States citizens in for- 
eign countries are reported to the U.S. department of state. 

With regard to the registration of deaths in the United States, 
the funeral director or person acting as such is responsible for 
reporting the event. He obtains the data required, other than 
the cause of death. The latter information is furnished by the 
physician in attendance, or the coroner. The registration of fetal 
deaths (infants born dead) is the responsibility of whoever makes 
final disposition of the fetus, usually the hospital administrator 
or funeral director. 

In most states, marriage licences are issued by town or county 
clerks T T ~ O  obtain the personal particulars from the applicants. 
After the marriage is performed, the officiant certifies to the facts 
of the marriage and sends the record to the official who issued the 
licence. In most of the states, there is some provision for the 
local licensing official to send the original marriage record or a 
copy to the state registrar of vital statistics. 

Original divorce and annulment records are, in most states, first 
filed with the clerk or other official of the court where the decree 
is granted. Personal particulars are obtained by the clerks from 
attorneys or petitioners. In many states these records are regu- 
larly transmitted to the state vital statistics offices as are records 
of birth, death and marriage. 

Each state is divided into local registration districts for the 
purpose of collecting vital records. The local and county regis- 
trars are responsible for the complete, accurate and timely col- 
lection of vital records. These records are permanently filed in 
vital statistics offices of the state governments. 

Through a co-operative arrangement with the individual states, 
copies of birth, death and fetal death records are sent to the na- 
tional office of vital statistics, U.S. public health service, for 
tabulation and publication of national data. This office also pro- 
motes more complete and uniform registration throughout the 
nation, and is the official technical representative of the United 
States in the advancement of internationhl vital statistics. See 
also references under "Vital Statistics" in the Index volume. 

BIBLIOGRAPHI'.-U~~~~~ Nations, Denzographic Yearbook (annual) ; 
Sational Office of Vital Statistics, Vital Statistics o f  the Clzited States 
(annual), (see History and Organization o f  the Vital Statistics Systewt, 
vol. 1 ,  pp. 2-19, 19501, Vital Statistics Rates o f  the Cnited States, 1900- 
1940 (1947) ; Warren S. Thompson and P. K. Whelpton, Population 
Trends in  the Cnited States (1933) ; Mortimer Spiegelman, Intvoduc- 
tion to Demography, Society of Actuaries (1955). (H. L. D.) 

VITAMINS are specific organic compounds that are required 
in the diet in very small amounts (0.005% to 0.00002%). In the 
absence of sufficient amounts of any one of these substances, 
growth failure of young animals usually occurs, and specific patho- 
genic changes recognizable as disease develop in both immature 
and adult individuals. Naturally occurring diseases in man that 
result from an insufficient intake of one or more vitamins are 
termed vitamin deficiency diseases. Beriberi, scurvy, rickets, pel- 
lagra, xerophthalmia and pernicious anemia are examples of such 
diseases. 

The vitamins are differentiated from other essential organic 
dietary ingredients chiefly on the basis of the very small amounts 
required in the diet. A typical vitamin such as thiamine may 
comprise 0.001% of an adequate diet, whereas other organic 
dietary essentials, such as an essential amino acid, are required in 
amounts at least 1,000 times as great (about 1 %). 

Deficiency Diseases.-Not until experiments with animals 
were undertaken near The beginning of the 20th century did the 
concept become established that the lack of certain dietary 
constituents could cause disease. This was radical departure 
from the prevalent idea that all diseases were caused by positive 
agents. such as bacteria. In 1897 Christiaan Eijkman, working 
in the Dutch East Indies where a disease known as beriberi was 
widespread, was able to produce a similar malady in chickens 
simply by restricting their diet to polished rice, the staple food of 
the human population. Extracts of the usually discarded rice 
polishings were found to cure the deficiency disease, and later 
work showed that the vitamin involved was thiamine (B1). 

Following the demonstration that beriberi is caused by a dietary 
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deficiency, other diseases that resembled certain naturally occur- 
ring disorders of mankind and of animals were produced experi- 
mentally by feeding various deficient diets. 

Thus, A. Holst and T. Frohlich (1912) were able to produce 
scurvy in guinea pigs by withholding from them fresh plant ma- 
terials and by feeding them only dried hay and oats. By the use 
of such a ration it was possible to determine which foods contained 
the antiscorbutic vitamin (vitamin C or ascorbic acid). If it was 
present, scurvy was prevented when the food under examination 
was fed as a supplement to this ration. If the vitamin was absent 
or present in insufficient amounts, scurvy resulted. In this way the 
presence of the vitamin in fractions prepared from lemon juice 
was traced, and the isolation of the antiscorbutic compound, ascor- 
bic acid, was eventually accomplished (C. G. King and W. A. 
Waugh, 1932). 

A similar pattern of events led to the recognition of many of 
the other vitamins. In  more recent years it has been recognized 
that all classes of living beings-man, microorganisms, plants and 
animals-require vitamins for growth and well-being. However, 
the particular ones required in the diet differ from species to 
species. Thus whole green plants manufacture all the vitamins 
they require for themselves. I n  all other classes of living organ- 
isms there are many species that require one or more vitamins in 
the diet, and some that do not. In  the latter case, the particular 
species may, like plants, be capable of making sufficient quantities 
of it to fulfill its needs, or, in exceptional instances, may have no 
absolute need for the vitamin in its life processes. 

The recognition that bacteria and yeasts may require the same 
vitamins that man requires greatly facilitated recognition of vari- 
ous vitamins. Approximately half the vitamins now known to be 
required by animals were discovered originally as substances re- 
quired for growth of one or another of these microorganisms. 

Once the existence of a vitamin is recognized through its effects 
in permitting growth or curing deficiency disease in a living or- 
ganism, these effects provide a test or assay method by means of 
which the vitamin can be isolated as a pure chemical compound 
from suitable rich source materials. This in turn permits a study 
of its chemical constitution and eventually its chemical synthesis. 
Most of the vitamins are now available commercially as synthetic 
compounds identical in composition and physiological effects with 
the naturally occurring substances. 

Although most of the vitamins are widely distributed in nature, 
some foodstuffs may be rich sources of one or more vitamins and 
poor sources of others. Subsequent manufacturing processes may 
diminish the actual content of one or more of the vitamins. How- 
ever, some foods are routinely enriched with several of the vita- 
mins to offset these losses, as for example enriched white flour. 

Animals that have grown to maturity on diets containing ade- 
quate amounts of the vitamins usually require months (with some 
animals and certain vitamins, even years) to develop signs of de- 
ficiency disease when placed on a vitamin-deficient ration. On the 
other hand, young animals (or adult animals that have grown 
to maturity with marginal vitamin intakes) have poor vitamin 
reserves and show deficiency symptoms rather soon when fed 
vitamin-deficient rations. Both young and old, however. require 
relatively shorter periods to become deficient in some vitamins 
than in others. I n  general the symptoms of a given vitamin de- 
ficiency are fairly similar among species, although occasionally one 
species may show symptoms not manifested by others. 

The requirements for vitamins are fairly well established for 
experimental animals but are only approximate in the case of man. 
Quantities recommended for human consumption are generally 
likely to be too high rather than too low. I t  has been found that in 
several cases the requirement for a given vitamin can be altered 
by the amount of some other essential nutrient present. For ex- 
ample, MI. A. Krehl, L. J. Teply and C. A. Elvehjem (1945) found 
that an amino acid, tryptophan, could be substituted for nicotinic 
acid, a vitamin. This is because part of the former is converted 
to the latter in the animal body. An example of the opposite effect 
is the increased requirement for vitamin B6 that results when a 
diet high in protein or in methionine is fed to animals. 

Vitamins have been classified arbitrarily into fat-soluble and 

water-soluble groups. The fat-soluble ones are represented by 
vitamins A, D, E and K, while the water-soluble group consists of 
the remainder. The water-soluble vitamins other than ascorbic 
acid are sometimes known collectively as the B-complex. 

D e t e r m i n a t i o n  of t h e  V i t a m i n s  in Foods.-Because of the 
fact that individual foods differ widely in their content of the sev- 
eral vitamins, it is a matter of practical importance to be able t o  
estimate accurately how much of each is present in a foodstuff. 
This may be done in different ways. 

The oldest method for the quantitative determination of a given 
vitamin is an animal assay. In  the making of such an assay, a ra- 
tion is devised that lacks that vitamin but is otherwise quite 
adequate. This basal ration plus graded amounts of the material 
to be tested are fed to some animals (white rats are usually used) 
while others receive the basal diet plus graded amounts of the pure 
vitamin. By comparison of the performance of the former with 
that of the latter, a value for the quantity of vitamin in the un- 
known can be calculated. Such methods are cumbersome, time 
consuming and costly. For these reasons they are supplanted by 
the following procedures whenever rhe latter are proved to have 
sufficient specificity; i.e., when it becomes evident that there are 
no other materials in foods whose effects could be confused with 
those of the vitamin. 

A general method for the determination of vitamin content of 
foods is based on the fact that various microorganisms need the 
same vitamins as do the higher animals. The procedure is then the 
same as in the method of assay. The only difference is that some 
suitable microorganism is used in place of the rats or other animals. 
These microbiological methods are useful because they allow the 
determination of exceedingly minute amounts of the various vita- 
mins, because they are rapid and inexpensive to conduct and be- 
cause they are generally more precise than animal assays. They 
were first introduced by E. E. Snell and F. M. Strong in 1939. 

Another general method of quantitative determination of a vita- 
min becomes possible when the chemical structure is elucidated. 
Then a procedure may be devised that takes advantage of some 
distinctive chemical property of the vitamin, which sets it  apart 
from other constituents of foodstuffs. Chemical analyses recom- 
mend themselves because of their precision, speed and ease of 
operation. 

V i t a m i n  A.-Vitamin A is a fat-soluble alcohol of the formula 
shown in the diagram. Because of its chemical nature it  is readily 
destroyed by exposure to air and light. I t  occurs most abundantly 
in fish and especially in fish-liver oils, and to a considerable extent 
in butter and in the liver fat of various animals. Vitamin A does 
not occur in plants, but many vegetables and fruits possess potency 
because they contain carotenoid pigments that are converted t o  
the vitamin in the body. Most of these yellow and red pigments 
do not possess this property, but one called p-carotene can serve 
as a good source of the vitamin. The yellow colour of carrots is 
caused largely by p-carotene. 

Lack of vitamin A in the diet leads to poor growth in young 
animals, to inability of the eyes to adapt normally to dim light 
(night blindness) and, as the deficiency progresses. to xerophthal- 
mia and eventual complete blindness. The vitamin is known t o  
function directly in vision as a component of the pigment, visual 
purple, in the retina. Changes in the skin and in the mucous mem- 
branes of the body, best described in general terms as keratiniza- 
tion, are characteristic. Alterations in the growth of bones occur, 
and these may lead to manifestations such as blindness in calves 
or deafness in dogs. The reproductive process is specifically inter- 
fered with, and this is possibly associated with the alteration that 
occurs in mucous membranes. 

Several closely related compounds that have vitamin A potency 
are found in animal fats. For example. fresh-water fish oils con- 
tain, in addition to vitamin A, a vitamin ,4,, which differs from 
the former by having two fewer hydrogen atoms in the cyclic por- 
tion of its structure. I t  also can form a visual purple. 

Vitamin A is reauired in verv small amounts. For  exam~le .  
A ,  

4,000 international units of the vitamin or 2.4 mg. of p-carotene 
per day are said to be sufficient for man. 

The existence of vitamin A was first clearly recognized by E. V. 
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McCollum and M. Davis in 19 13 and by T. B. Osborne and.L. B. 
Mendel in 1913; its chemical nature was established by P. Karrer 
and his associates in 1933. 

V i t a m i n  D.-Vitamin D is a fat-soluble alcohol that occurs 
only in animals but that may arise in dead plant materials when 
they are exposed to ultraviolet light. The action of such light on 
ergosterol. on 7-dehydrocholesterol or on certain other sterols leads 
to the formation of vitamin D.  With vitamin D as with vitamin A 
there are several closely related compounds that possess potency, 
and any one of these may predominate, or be present exclusively, 
in a given source. Since the active substance arises by irradiation 
of various sterols with ultraviolet light, it is not essential that the 
vitamin be taken in the food because the irradiation of the animal 
\\-ill allov the activation of its sterols. Without such irradiation, 
the animal must receive food that contains the vitamin. The food 
may in turn have acquired its vitamin as a result of exposure to 
light of suitable wave length. Kom, although tropical sunlight 
contains light of the proper wave length to produce activation of 
sterols, winter sunshine in northern regions of the world, or sun- 
light that has passed through certain glasses or through clouds, may 
lack sufficient ultraviolet rays to bring about adequate production 
of the vitamin in the animal. 

Lack of vitamin D leads to the appearance of rickets. In  this 
disease, calcification of bone is retarded and, as a result, such ab- 
normalities as grotesquely bomed legs and malformed skull and 
chest are produced. 

Vitamin D is one of the most active of vitamins from the point 
of view of the amount required per day. About 10 pg. (400 inter- 
national units) are considered adequate for a growing child. 

Recognition of the therapeutic effects of cod-liver oil and of 
sunlight in preventing or curing rickets in man was made in the 
18th century or earlier. The existence of a vitamin responsible for 
the effects of cod-liver oil was indicated in experimental animals 
by E. Mellanby in 19x8 and by McCollum in 1922. H. Steenbock, 
A. F. Hess and M. Weinstock in 1924 demonstrated that the cura- 
tive effects of ultraviolet light resulted from formation of vitamin 
D by such irradiation. A pure vitamin D was first isolated from 
irradiated ergosterol in 1930-31 by large groups of workers in 
England and in Germany. 

V i t a m i n  E o r  t h e  Tocopherols.-Vitamin E is a fat-soluble 
phenol found principally in certain plant oils. Wheat-germ oil is a 
particularly rich source. This vitamin was recognized first by 
H. M. Evans and K. S. Bishop in 1922, obtained in pure form by 
Evans and 0 .  H. and G. A. Emerson in 1936, and identified chemi- 
cally by Karrer, H. Salomon and H.  Fritzsche in 1938. Three 
similar compounds, a- ,  p- and y-tocopherol, each with vitamin E 
activity, have been found in nature. Of these, the a-isomer is the 
most active. 

In  several species of rodents and in dogs, lack of vitamin E 
leads to musc;lar dystrophy. Furthermore, in rats a deficiency 
results in sterility in the male and leads to failure to bear young in 
the female. This failure is caused by the death and resorption of 
the embryos in the later part of the gestational period. In addi- 
tion to these functions in animals, tocopherols also play a role as 
antioxidants which retard the rancidification of fats. If these 
compounds were not present, many vegetable oils would become 
rancid very rapidly. 

V i t a m i n  K.-In 1934 H. Dam showed that when chickens were 
fed a modified ration they developed spontaneous hemorrhages. 
This condition subsequently was found to be caused by the lack of 
a naphthoquinone now known as vitamin K1. The vitamin present 
in green leaves mas isolated and shown to have the structure rep- 
resented in the diagram (R. R. McKee. S. B. Binkley, D. LV. Mac- 
Corquodale, S. A. Thayer and E. A. Doisy, 1940) Related com- 
pounds, both naturally occurring and synthetic, may have activity. 

Lack of vitamin K leads to increased clotting time of the blood 
because of a reduction in the amount of prothrombin. H. A. Camp- 
bell and K. Link found a substance, dicumarol, in spoiled sweet 
clover which causes a drastic increase in clotting time. This ef- 
fect can be rapidly counteracted by the administration of vita- 
min K,. 

Ascorbic Acid o r  V i t a m i n  C.-Vitamin C is a water-soluble, 

easily oxidizable, carbohydratelike'lactone which is necessary in 
the diet of some animals in order to prevent scurvy. I ts  structure 
is shown in the diagram. Only a relatively few species (man, 
monkeys and guinea pigs) need this vitamin. since most animals 
can synthesize it themselves. Those which require it  in the food 
depend primarily on fresh fruits, vegetables or other plant mate- 
rials for their supply of this factor. 

Although scurvy was recognized for many centuries, little prog- 
ress was made in its treatment until the production of the disease 
in guinea pigs (Holst and Frohlich, 1912), the isolation of the 
curative agent, ascorbic acid (King and Waugh, 1932), and the 
elucidation of its nature. A. Szent-Gyorgyi in 1927 isolated ascor- 
bic acid inadvertently without recognizing its vitamin character. 
Relatively large amounts of this vitamin are required; i.e., an adult 
man is said to need about 30 mg. per day. The ease of destruction 
of ascorbic acid by oxidation, especially in neutral or alkaline solu- 
tion or a t  elevated temperatures, makes its preservation in foods 
difficult. Citrus fruits and fresh vegetables and fruits are the best 
dietary sources of the vitamin. 

T h i a m i n e  ( V i t a m i n  B,) .-Thiamine is a water-soluble nitrog- 
enous basic alcohol which is necessary in the food in order to  pre- 
vent beriberi. Although this disease results from severe deficiency, 
less drastic restriction of the vitamin may lead to failure of ap- 
petite and to certain types of neuritis. Thiamine is the substance 
for which the word vitamin was first coined (C. Funk, 191 2). The 
isolation of thiamine absorbed the attention of biochemists for 
many years until it was finally achieved by B. C. P. Jansen and 
W. F. Donath in 1926. However, several years elapsed before an 
improved method of isolation was developed (R. R .  Williams and 
associates) that allowed adequate study of the substance. The 
problems involved were common to the isolation of many of the 
vitamins but were magnified by the fact that experience in such 
matters was lacking since thiamine was the first vitamin to be ob- 
tained in pure form. These problems revolve about the exceed- 
ingly small amounts present in even the richest sources and the 
ease of destruction of some of the vitamins. 

Thiamine occurs most abundantly in cereal grains and in certain 
other seeds. Pork is one of the richest animal sources. About 
I mg. per day meets all the needs of an adult human being. 

Thiamine functions in some of the enzyme systems by means of 
which the body converts carbohydrates into energy. I n  these 
functions it acts in the form of its ester with pyrophosphoric acid. 

Riboflavin ( V i t a m i n  B,) .-Riboflavin is a yellow nitrogenow 
polyhydroxy alcohol, which occurs abundantly in whey and in egg 
white. Indeed, the greenish-yellow fluorescence of these materials 
is caused by the presence of this pigment. I t  was recognized as 
a vitamin in 1933 (R. Kuhn, P. Gyorgy and T. Wagner-Jauregg). 

I n  addition to failure of growth, the lack of riboflavin leads to  
changes in the skin and tongue. The eyes frequently are involved. 
The vitamin is known to function as part of enzyme systems that 
are concerned with oxidation of carbohydrates and of amino acids. 
Like thiamine and most other vitamins, it fills its metabolic func- 
tion not in the free form but as a more complex derivative formed 
from the vitamin by the organism and containing esterified phos- 
phoric acid derivatives. 

Slightly more riboflavin than thiamine is required for the well- 
being of several species of animals, and it is said that 2 mg. per day 
will meet the needs of an adult human being adequately. I t  is 
widely distributed in both plants and animals, but the richness 
of diverse materials varies considerably. 

Nicot inic  Acid (Niac in)  .-This nitrogenous acid (or  its am- 
ide) is the water-soluble pellagra-preventative vitamin. J. Gold- 
berger's demonstration that pellagra was a deficiency disease 
(192 j) was followed in 1937 by the identification of nicotinic acid 
(or its amide) as the vitamin involved (Elvehjem, R. J. Madden, 
Strong and D. SV. Woolley). Pellagra is a disease primarily seen 
among people who eat large quantities of maize. The dogs and cats 
owned by pellagrous families may show a similar deficiency dis- 
ease, which may be cured with the vitamin. Nicotinic acid is one 
of the most stable of the vitamins, and resists \re11 most cooking 
or preserving processes. I t  is widely distributed among plants and 
animals but, just as with riboflavin, some materials ~ r e  rich in it  
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while others are poor. On most diets, the requirement of man for 
nicotinic acid is estimated to be from 5 to 15 mg. per day. How- 
ever, the amino acid tryptophan can be converted to nicotinic acid 
by animals, and hence the requirement for the vitamin varies with 
the amount of this amino acid supplied by the diet. On diets high 
in good-quality protein, the amount of tryptophan present may be 
such as to reduce the dietary requirement for nicotinic acid to zero. 
This explains the early observations of Goldberger that good- 
quality protein such as that of eggs and milk, both of which are 
poor sources of nicotinic acid, could prevent or cure pellagra in 
man. 

Like thiamine and riboflavin, nicotinic acid is also a part of 
enzyme systems concerned with the metabolism of carbohydrates. 
In  these systems, it acts (when combined as cozymase) in catalyz- 
ing the oxidation of sugar derivatives. 

P y r i d o x a l ,  P y r i d o x a m i n e  a n d  P y r i d o x i n e  ( V i t a m i n  B,). 
-The existence of a vitamin distinct from thiamine and riboflavin 
that appeared to be an organic base was established in 1936 by 
T. 11.'. Birch and Gyorgy in experiments with rats. This substance 
was termed vitamin B,; deficiencies of it led to a disease charac- 
terized by severe reddening and erosion of the skin on the ears, 
nose and paws. A substance that prevented or cured these changes 
was isolated almost sirnultaneously in five independent laboratories 
in 1938. Kuhn and co-workers in Germany and S. A. Harris and 
K. Folkers in the United States synthesized the compound in 1939; 
it was named pyridoxine (see diagram). 

Snell and co-workers demonstrated in 1942-44 the existence of 
two additional forms of this vitamin and named these pyridoxal 
and pyridoxamine. The latter two dompounds are more widely 
distributed than pyridoxine and are responsible for most of the 
vitamin B, activity of natural materials. The vitamin functions 
as a phosphorylated derivative of pyridoxal and pyridoxamine in 
the formation and breakdown of amino acids, and hence indirectly 
of protein, in living tissues. 

Up to mid-loth century no human disease had been found to be 
caused specifically by a deficiency of vitamin B, in the food al- 
though certain human ailments of obscure origin had been shown 
to respond to administration of this substance. When such re- 
sponses had been observed, the lack of sufficient vitamin in the 
food had not been shown. Although the production of pyridoxine 
deficiency in animals such as rats: mice, dogs and chickens is 
readily accomplished, the signs of deficiency depend to some ex- 
tent on the other constituents of the diet; e .g . ,  the skin lesions 
in rats may not appear if certain fats are present in the ration. 
The intensity of the deficiency symptoms and the amount of vita- 
min B, required to prevent them are increased by feeding diets 
unusually high in protein or in certain amino acids such as methio- 
nine. This situation is not unique for pyridoxine deficiency, be- 
cause a similar dependence of pathology on other constituents of 
the food is found with several vitamins. 

About 1950 vitamin B, deficiency was produced experimentally 
in man and infants. In  infants, the deficiency first manifests it- 
self in a specific type of convulsion that is readily controlled by 
administration of the vitamin. A large number of cases of such 
convulsions have been reported in infants fed a processed substi- 
tute for human milk. Milk may be marginal in its vitamin B, con- 
tent, and a portion of this vitamin is destroyed by improper heat 
treatment. The deficiency is corrected by improved processing 
procedures. 

Pyridoxal, pyridoxamine and pyridoxine are interchangeable in 
nutrition of animals. although not always in that of microorgan- 
isms. Their potency is of the same order as that of thiamine and 
riboflavin. They are widely distributed in various foodstuffs. 

P a n t o t h e n i c  Acid.-This vitamin was first discovered as a 
growth-promoting substance for yeast by R. J.  Williams and col- 
laborators in 1933 ; it was subsequently discovered independently 
by others as a gro~vth factor for lactic acid bacteria and as a vita- 
min for animals. Collaborative studies by R. J. Williams and 
K. Folkers and their co-workers led to its synthesis in 1940. The 
compound is a nitrogenous hydroxyacid highly soluble in water but 
very insoluble in oils. 

Pantnthenic acid does nnt occur free in tissues. The nature of 

the bound forms was clarified through discovery and synthesis by 
Snell and co-workers during ~ ~ ~ ~ - ~ o - o f  the compound ;antethein;, 
~ h i c h  contains lnantothenic acid combined with thioethanolamine. 
Pantetheine is required in place of pantothenic acid for growth of 
some bacteria and is, in turn, a fragment of a larger compound 
termed coenzyme A. Existence of coenzyme A was first noted 
by F. Lipmann in 1947 and its structure finally determined during 
the period 19jo-55. I n  the form of this coenzyme, pantothenic 
acid promotes a large number of synthetic and degradative reac- 
tions in the body that are essential for growth and -cvell-being. 

In  the absence of pantothenic acid (or its dietary equivalents, 
pantetheine or coenzyme A),  experimental animals fail to grow, 
show skin lesions and frequently show a graying of the hair. A11 
animals so far studied require the vitamin, but a dietary deficiency 
sufficiently severe to lead to a clear-cut deficiency disease has not 
been described in man. Prisoners of war in Japan during World 
War 11, however, were reported to develop subjective symptoms 
described as "burning feet" that were relieved by administration 
of pantothenic acid. 

The vitamin is widespread in nature and it is not so active, 
weight for weight, as most other vitamins. For example, a rat 
needs about ten times as much pantothenic acid as it does of thia- 
mine or of pyridoxine. 

Biotin.-This water-soluble nitrogenous acid was first discov- 
ered as a nutritive requirement of yeast. Indeed, it was one of the 
first vitamins to be isolated solely because it was a microbial 
gro\%th factor, and subsequently to be found necessary for animals. 
However, after the years 1937-40. the use of bacteria and yeasts 
in the discovery of new vitamins, and as an aid in their isolation, 
became common. Biotin uas  isolated in pure form in 1935 by 
F. Kogl and B. Tonnies, and its structure was established by V du 
Vigneaud and his collaborators in 1942, after they had shown that 
it is required by animals. 

The demonstration that biotin is required by certain animals was 
dependent on the fact (M. A. Boas, 1927) that the addition of 
uncooked egg white to a diet which is otherwise adequate leads to 
the production of a disease. This malady is caused by the presence 
in egg white of a specific protein, termed avidin. xhich combines 
with biotin and thus effectively prevents its utilization. 

A human need for biotin was not known by the 19 ~ O S ,  possibly 
for reasons similar to those discussed under previous vitamins. 
I t  is a relatively stable substance which is found rather widely 
distributed in nature. Judged on a weight basis, biotin is one of 
the most active of the water-soluble vitamins (about 2 0  times as 
potent as thiamine for rats or chickens). 

Folacin (Fol ic  Acid o r  P t e r o y l g l u t a m i c  Acid)  .-The exist- 
ence of a new vitamin that was necessary for growth and for the 
prevention of anemia in monkeys and chicks and.for the growth of 
various bacteria was demonstrated independently in 1938 by P. L. 
Day and in 1940 by A. G. Hogan and E. M. Parrott, and by Snell 
and W. H. Peterson. 

Folic acid is a nitrogenous acid the nature of which was estab- 
lished, by Lederle laboratories in 1946, to be xanthopterylmethyl- 
para-aminobenzoyl glutamic acid. Several related substances that 
differ from folic acid only in their glutamic acid content have been 
isolated; their relative potencies in correcting folic acid deficiency 
in animals and microorganisms differ slightly. They are referred 
to as polyglutamates of folic acid. 

In nature there exists a related group of substances that are 
derived from folic acid and its polyglutamates by reduction and 
that may or may not contain a combined formyl group. The first 
of these to be isolated and synthesized was folinic acid (see dia- 
gram) ; corresponding modifications of each of the polyglutamates 
of folic acid presumably occur naturally. 

The various compounds of this type are interchangeable in ani- 
mal nutrition but not always in bacterial metabolism. This vita- 
min is required for synthesis and breakdown in tissues of a number 
of important compounds, especially the nucleic acids. 

Folic acid or one of its related derivatives is required in the 
diet of all higher animals studied. However, this requirement is 
dificult to demonstrate directly with some animals because the 
vitamin is synthesized by bacteria contained in the intestinal tract 



VITEBSK- 
and absorbed from there into the body of the host. In  such in- 
stances, it frequently happens that a deficiency is readily observed 
in animals fed certain drugs, such as sulfonamides, that interfere 
with synthesis of this vitamin by intestinal microorganisms. A 
deficiency of the vitamin in animals leads to anemia and a marked 
reduction in the number of one type of white blood cells. Some 
anemias found in human populations, such as the megaloblastic 
anemia of infancy and nutritional macrocytic anemia, are con- 
trolled by administration of the vitamin. An intimate but still 
poorly understood relationship between folic acid and vitamin Bl, 
deficiency also occurs in pernicious anemia. X deficiency of folic 
acid is also characteristic of the disease sprue. Despite the natural 
occurrence of deficiency diseases that respond to it, the quantita- 
tive requirement for the vitamin is not well established. In chick- 
ens and guinea pigs, the amounts required are of the same order of 
magnitude as those of thiamine. 

V i t a m i n  B,, (Cobalamine)  .-Although vitamin BIB is one of 
the most recently isolated and characterized vitamins, its discovery 
antedates that of many other B vitamins. G. R. Minot and W. P.  
Murphy found in 1927 that pernicious anemia could be treated 
successfully with large amounts of whole liver. Much smaller 
amounts of appropriately purified liver concentrates administered 
by injection were similarly effective. Over a period of many years 
pernicious anemia patients were used experimentally to determine 
the efficacy of purification procedures, and liver concentrates of 
higher and higher effectiveness were prepared. Finally, in 1948, 
a crystalline substance that controlled pernicious anemia when ex- 
tremely small amounts mere administered by injection was isolated 
by workers in the Glaxo laboratories in England, and at  Merck and 
Company, Inc., in the United States. The substance was called 
vitamin Blp and was shown to be the same as a substance, previ- 
ously called animal protein factor, required for growth of animals 
on diets of all-vegetable origin. 

Vitamin BI1 is the most complicated vitamin in structure yet 
known and is unique in containing a metallic ion, cobalt. I t  occurs 
naturally in several closely related forms, all of which are now 
termed cobalamines because of the presence of cobalt in the 
molecule. The principal one used for medical purposes is called 
cyanocobalamin. I ts  structure was determined in 1956 by a col- 
laborating group headed by A. R .  Todd in England and by Folkers 
in the United States. 

So far as known, vitamin B,, is not present in higher plants. 
I t  is required in the diet of all higher animals studied. I t  is syn- 
thesized by several molds and bacteria, and the ultimate source 
of the vitamin in liver and animal materials generally appears to 
be microorganisms of various kinds. Several bacteria that have 
lost the ability to make the substance for themselves are known; 
these require minute amounts of it for grou th One of these was 
used as an assay organism during isolation of the vitamin, and all 
currently used methods of estimation depend upon its ability to 
promote growth of bacteria that require it. Its exact function in 
living organisms is unknown, but it clearly functions in some way 
to permit synthesis of methyl groups of choline and methionine, 
and in the synthesis of nucleic acid. 

Vitamin B,, when administered by injection cures pernicious 
anemia in amounts as small as two millionths of a gram per day. 
Amounts that are fully curative by injection are without effect if 
given orally unless they are administered together with prepara- 
tions from normal human or hog gastric juice. The substance in 
gastric juice is termed intrinsic factor and %as discovered by W. P. 
Castle in 1934; purified preparations appear to be glycoprotein in 
nature. Intrinsic factor functions by promoting absorption of 
vitamin B12 through the intestinal wall. I t  is lacking in the gastric 
juice of pernicious anemia patients; they develop pernicious ane- 
mia even while ingesting a ration that contains adequate vitamin 
B,, for normal persons because, unlike normal persons, they are 
unable to absorb the vitamin. Thus pernicious anemia can be 
controlled either by injection of vitamin BIP in minute amounts 
or by oral administration of intrinsic factor with or without added 
vitamin B,,. but not by oral administration of small amounts of 
the vitamin alone. The condition therefore is not a nutritional 
deficiency disease produced by lack of the vitamin in the diet. 

Vitamin B12 deficiency from this latter cause is not common, but 
appears to occur occasionally in strict vegetarians who have per- 
sisted in their dietary habits for several years. 

Cho1ine.-Before the discovery of vitamin B,,, the nitrogenous 
alcohol choline appeared essential for growth of rats and chicks. 
Although required in amounts larger than most of the vitamins, 
it was nonetheless considered as a vitamin by many. The require- 
ment for it largely disappears in animals provided with adequate 
amounts of the essential amino acid methionine and sufficient vita- 
min B12 to permit synthesis of its methyl groups. For this reason, 
its status as a vitamin is questionable, although it may promote 
growth in diets of marginal adequacy. Under conditions where it  
is required for animal growth, its absence results in hemorrhagic 
kidneys and an excessive deposition of fat in the liver. The  sub- 
stance is an important component of the metabolically important 
fatlike substance lecithin. 

Choline also functions in the transfer of methyl groups in 
metabolism. 

Inosito1.-The vitamin status of inositol, like that of choline, 
is somewhat in doubt. Its role in nutrition was demonstrated in 
1928 by E. V. Eastcott, who showed that it was required for growth 
of some yeasts. Woolley in 1940 demonstrated an apparent re- 
quirement for it by rats and mice. This requirement was not 
always observed, however, and many purified rations suitable for 
rat growth do not contain added inositol. Experiments with iso- 
topic glucose have demonstrated its conversion to inositol in ani- 
mals, hence its synthesis in vivo is possible. On the other hand, 
most isolated human tissues require the substance for growth in 
tissue culture (H. Eagle, 1956). I t  is evident that its nutritional 
role requires further study. Like choline, inositol occurs in certain 
lipids. 

Miscellaneous.-A number of substances that function simi- 
larly to vitamins and are required for growth of various microor- 
ganisms are known. They appear not to be required in the diet of 
animals, so far as now known, and therefore should not be consid- 
ered as true vitamins. Examples of such substances are lipoic acid, 
spermine or spermidine, protoporphyrin, cholesterol and several 
derived forms of the true vitamins such as pyridoxamine phosphate, 
pantetheine. etc. Such compounds are also required by higher ani- 
mals, but these have retamed the capacity to synthesize them and 
hence they are not dietary requirements for animals. 

See also DIET and DIETETICS; NUTRITION; and articles on the 
vitamin deficiency diseases. 

See J .  S. McLester and W. J. Darby (eds.), Nutrition and Diet i n  
Health and Disease, 6th ed. (1952) ; W. H. Sebrell, Jr., and R. S. Harris 
(eds ), The Vitamins, vol. i-iii (1954). (E. E. SN.) 

VITEBSK, a town of the Byelorussian Soviet Socialist Repub- 
lic, U.S.S.R. (White Russia). on both banks of the western Dvina 
(Daugava), and on the railway. in jjO 

10' N., 30' 11' E. Pop. 
(19 56 est.) I 28.000. Industries include the manufacture of glass, 
agricultural machinery, boots and shoes. sewn goods, sewing nee- 
dles, spectacles and bristles. There is a large Jewish element in the 
town. 

Vitebsk (Dbesk, Vitbesk and Vitepesk) is mentioned for the 
first time in 1021, when it belonged to the Polotsk principality. 
Eighty years later it became the chief town of a separate princi- 
pality, and so continued until 1320. when it came under the do- 
minion of the Lithuanians. In  the 16th century it fell to Poland. 
Under the privileges granted to the city by the Polish sovereigns it  
flourished. but soon began to suffer from the wars between Russia 
and Poland, during which it was thrice taken by the Russians and 
burned. Russia annexed it finally in 1772. During World War I1 
Vitebsk was captured by the Germans in 1941 and recaptured by 
soviet troops in the summer of 1944. 

VITELLI, VITELLOZZO ( ?-I SOZ) ,  Italian condot- 
tiere. Together ni th  his father, Niccolb, tyrant of Citt& di 
Castello. and his brothers, mho were all soldiers of fortune, he in-; 
stituted a new type of infantry armed with sword and pike to resist 
the German men-at-arms, and also a corps of mounted infantry 
armed mith arquebuses. 

Vitellozzo took service with the republic of Florence against 
Pisa, and later with the French in Apulia (1496) and with the 
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Orsini faction against Pope Alexander VI. In  1500 Vitellozzo 
and the Orsini made peace with the pope, and the latter's spn, 
Cesare Borgia, being determined to crush the petty tyrants of 
Romagna and consolidate papal power in that province, took the 
condottieri into his service. 

Vitellozzo distinguished himself in many engagements, and in 
1501 he advanced against Florence, moved as much by a desire to 
avenge his brother Paolo, who while in the service of the republic 
had been suspected of treachery and put to death (1499). as by 
Cesare's orders. In  fact, while the latter was actually negotiating 
with the republic, Vitelli seized Arezzo. 

Forced by Borgia and the French, much against his will, to give 
up the city, he began from that moment to nurture hostile feel- 
ings toward his master and to aspire to independent rule. He 
took part with the Orsini. Oliverotto da Fermo and other captains 
in the conspiracy of La Magione against the Borgia; but mutual 
distrust and the incapacity of the leaders before Cesare's energy 
and the promise of French help brought the plot to naught, and 
Vitelli and other corzdottieri, hoping to ingratiate themselves with 
Cesare once more, seized Senigallia (Sinigaglia) in his name. 
There they were decoyed by him and arrested while their troops 
were out of reach, and Vitelli and Oliverotto were strangled that 
same night (Dec. 31, I 502). 

VITELLIUS, AULUS (15-69), Roman emperor Jan. z- 
Dec. 22, A D.  69, was born on Sept. 24, A.D. I j. He was the son of 
Lucius Vitellius, who had been three times consul and colleague of 
Claudius as censor. Aulus was consul in 48, and later (perhaps 
in 60-61) proconsul of Africa. Under Galba, to the general as- 
tonishment, a t  the end of 68 he was chosen to command the army 
of Lower Germany. His good nature, which was fatal to dis- 
cipline, made him popular, but he was not ambitious, and was 
raised to the throne by Valens and Caecina, two commanders of 
legions on the Rhine. They contrived a military revolt, and 
early in 69 Vitellius was proclaimed emperor of the armies of 
Germany at  Cologne. He was accepted by the senate after his 
victory over Otho ( q . v . ) ,  but never by the whole empire. The 
armies of the east and of the Danube declared for Vespasian, and 
Vitellius' general Caecina turned traitor. His legions were then 
defeated before Cremona by the invading general Antonius Primus, 
and as the victors neared Rome Vitellius meditated abdication. 
His praetorian guard forbade this and events moved to a tragic 
climax, during which the capitol of Rome was burned. On the 
entry of Vespasian's troops Vitellius was dragged from a miserable 
hiding place and butchered at  the fatal Gemonian stairs, crying 
"Yet I was once your emperor." During his brief administration 
Vitellius showed indications of a desire to govern wisely. He has 
a reputation as one of the greatest eaters and drinkers known to 
history. 

VITERBO, a provincial capital and episcopal see of the dis- 
trict of Lazio (Latium), Italy, 54 mi. N.N.W. of Rome, 1,073 ft. 
above sea level. Pop. (1951) 2 5,909. I t  is surrounded by gardens, 
and enclosed by walls and towers which date partly from the Lom- 
bard period. The streets are paved with large lava blocks, of which 
the town is also built. 

The Piazza St. Pellegrino is said to be the best example in the 
country of a 13th-century piazza. The citadel (Rocca) itself, 
erected by Cardinal Albornoz in 1345, is now a barrack. 

The cathedral, a fine basilica, of the 12th (?) century, with 
columns and fantastic capitals of the period, originally flat-roofed 
and later vaulted, with 16th-century restorations, contains the 
tomb of Pope John XXI ,  and has a Gothic campanile in black 
and white stone. Here Pope Adrian IV (Nicholas Breakspear) 
compelled the emperor Frederick I to hold his stirrup as his vas- 
sal. 

The church of Sta. Rosa exhibits the embalmed body of that 
saint, a native of Viterbo, who died in her 18th year after work- 
ing various miracles and having distinguished herself by her in- 
vectives against Frederick I1 ( I  2 j I ) .  Some ruins of Frederick's 
palace, destroyed after his death, exist. S. Francesco, a Gothic 
church (1236), contains the fine Gothic tombs of Popes Clement 
IV and Adrian V, and has an external pulpit of the I 5th century. 
Sta. Maria della Cella is noteworthy for one of the earliest cam- 

panili in Italy (9th century). The town hall, with a medieval 
toner and a 15th-century portico. contains some Etruscan sar- 
cophagi and a few paintings. Close by is the elegant Gothic f a ~ a d e  
of Sta. Maria della Salute, in white and red marble with many 
fine scplptures. 

The Gothic cloisters of Sta. Maria in Gradi and of Sta. Maria 
della Verita just outside the town are strikingly beautiful. The 
latter church contains frescoes by Lorenzo da Viterbo (1469) and 
an interesting museum. 

Viterbo is by some identified with Surrina nova, which is only 
mentioned in inscriptions, while some place this to the west of Vi- 
terbo on the line of the Via Cassia. The Via Cassia was joined 
there by the Via Ciminia, passing east of the Lacus Ciminius, while 
a road branched off to Ferentum. I t  is not an unlikely assumption 
that there, as elsewhere, the medieval town occupies an Etruscan 
site. I t  was fortified by the Lombard king Desiderius. I t  is the 
centre of the territory of the "patrimony of Peter." which Count- 
ess Matilda of Tuscany gave to the papal see in the I zth century; 
in the 13th century it  became a favourite papal residence. 

(T.  A.) 
VITORIA, FRANCISCO DE (Lat. FRANCISCUS DE VIC- 

TORIA) (1483?-1546), one of the greatest of the Spanish theolo- 
gians, was noted principally for his defense of the rights of the 
Indians of the new world against the claims of the Spanish throne. 
He studied at Burgos and after three years teaching at  the Uni- 
versity of Valladolid ( I  523-26), became professor of theology at  
Salamanca in 1526, where he remained until his death. I n  1532 
he delivered lectures subsequently published under the title, De 
Indis e t  de iure belli relectiones ("Readings on the Indians and on 
the Law of War") which, in the course of a defense of the rights 
of the Indians, set forth certain fundamental principles of the 
law of nations. One by one he rejected various alleged justifica- 
tions for the subjection of the Indians, maintaining their rights 
to the lands they had occupied and their freedom from any com- 
pulsion in the acceptance of the Christian religion, and limiting 
the interposition of the Spaniards to the organization of a govern- 
ment on behalf of the welfare of the Indians. He applied the 
natural law, derived from right reason to nations as well as to in- 
dividual men and drew the conclusion that nations in their sepa- 
rate capacities constituted a single commonwealth which possessed 
an authority to establish laws for the common good. In  respect to  
the form of government of the individual state Vitoria, while pre- 
ferring monarchy, recognized that the ultimate power of govern- 
ment rested in the people. 

His De Indis e t  de iure belli relectiorzes, with introduction by 
Ernest Nys, trans. by J. P. Bate, was published in "Classics of 
International Law Series" (1917). 

See James Brown Scott, The SPanish Origin of International Law, 
pt. i, "Francisco de Vitoria and His Law of Nations" (1933). 

(C. G. FK.) 
V I T ~ R I A ,  a city and port of Brazil, capital of the state of 

Espirito Santo, on the west side of an island at  the head of the 
bay of Espirito Santo. The population of the city in 1950 was 
49,735. 

The principal streets follow the water line, rising in terraces 
from the shore, and are crossed by narrow and steep streets. 
Many buildings are of the colonial type. The entrance to the 
bay is rather tortuous and difficult, but is sufficiently deep for 
the largest vessels. The harbour is not large. but is safe and deep, 
being completely shut in by hills. Large quays, piers, warehouses, 
etc., facilitate the handling of cargoes. 

Vit6ria is a port of call for coasting steamers and a shipping 
port in the coffee trade. The other exports are lumber, sugar, 
rice and mandioca to home ports. A railway starting at  Vitoria 
connects with Rio de Janeiro, 270 mi. to the southwest. Another 
line runs north and west into the important mineral region of 
Minas Gerais, for which it provides an outlet. 

Vit6ria was founded in 1535 by Vasco Fernandes Coutinho, on 
the south side and nearer the entrance to the bay, and received 
the name of Espirito Santo. The old site is still occupied, and is 
known as Vila Velha (Old Town). 

VITORIA, an episcopal city of N. Spain, capital of  lava 



province; on the Miranda de Ebro-Alsasua section of the North- 
ern railways, among the southern outliers of the Cantabrian 
mountains, and on the left bank of the river Zadorra, a left-hand 
tributary of the Ebro. Pop. (1940) 44,341 (mun., 49,752). 
Vitoria was founded in 581 by Leovigild, king of the Visigoths; 
but its importance dates from the 10th century. I n  1181 Sancho 
the Wise of Navarre granted it  a charter and fortified it. The 
city is built on a hill 1,750 ft. high, and overlooks the plain of 
Alava. The cathedral of Santa Maria dates from 1181, but has 
been considerably spoiled by late additions: the church of San 
Miguel also dates from the I 2th century; it has a beautiful altar, 
carved in wood by J. Velazquez and G. Hernandez, in the 16th 
century. Vitoria, from its favourable position on the main lines 
from Madrid to France and to the port of San Sebastian, is an 
important centre of trade in wine, wool, horses, mules and hard- 
ware. Nationalists captured it in the civil war of 1936-39. 

B a t t l e  of Vitoria.-For the operations which preceded the 
battle of Vitoria see PENINSULAR WAR. On June 21, 1813, the 
French army in Spain (about 65,000 men with 150 guns), under 
King Joseph Bonaparte, held an extended position in the basin 
of Vitoria, south (with the exception of the extreme right) of 
the river Zadorra. The left rested on the heights of Puebla, north 
of the Puebla Pass, and Puebla de Arganzon, through which ran 
the Miranda-Vitoria-Bayonne road, Joseph's line of communica- 
tion with France. Thence the line stretched to the ridge of Mar- 
garita, the troops so far being under General Gazan, with a sec- 
ond supporting line under D'Erlon between Arinez and Herman- 
dad and a reserve behind Arinez. The right under Reille guarded 
the Bilbao-Vitoria road. 

There were no troops between Hermandad and Ariaga, except 
a mass of cavalry near Ali. The Zadorra, fordable in certain 
spots only, was spanned by bridges at  Puebla de Arganzon, 
Nanclares, Villodas, Tres Puentes, Mendoza, Abechuco and 
Gamarra Mayor, which French guns commanded; but, for some 
reason, none of these had been destroyed. The faults of the 
French position and their occupation of it were its extension; 
that it was in prolongation of and (on the right especially) very 
close to their line of retreat, so that if the right were driven back 
this line could be a t  once seized; that the centre was not strongly 
held; and that all bridges were left intact. 

The Allies (nearly 80,000, with 90 guns), under Wellington, 
had moved from the river Bayas at  daylight to  attack Joseph, in  

four columns. the right being under Hill (20,000, including Moril- 
los's Spaniards), the right centre and left centre under Welling- 
ton (30,000) and the left under Graham (20,000, including 
Longa's Spaniards). As the columns marched across the inter- 
sected country between the Bayas and Zadorra, extending from 
near Puebla de Arganzon to the Bilbao-Vitoria road, they kept 
touch with each other; and as they neared the Zadorra the battle 
opened all along the line soon after ro A.M. Wellington's instruc- 

tions to  Graham were to undertake no manoeuvre which would sep- 
arate his column from those on the right; but, with this proviso, to  
seize the Vitoria-Bayonne road if the enemy appeared decidedly 
in retreat. Hill after a sharp contest gained the Puebla heights, 
too weakly held; and pushing through the pass carried the village 
of Subijana de Alava. The right centre column having reached 
Villodas, was waiting for Hill to  gain further ground, when the 
bridge a t  Tres Puentes was observed to be unguarded, probably 
because it was commanded from the south bank; and, the French 
attention being now turned towards their flanks, it  was surprised 
and rushed by Wellington with the Light division, supported 
quickly by cavalry and other troops, who maintained themselves 
on the south bank. Joseph's centre was partially forced, while his 
left was hard pressed by Hill; and, fearing that Gazan and D'Erlon 
might be cut off from Reille, he ordered them to withdraw to a 
ridge farther back, which they did, holding Arinez in front. Here 
there was no hard fighting; but, as Wellington had now passed 
three divisions, many guns and the cavalry (which, however, from 
the nature of the ground could be but little used) across the 
Zadorra, Margarita, Hermandad and Arinez soon fell to the Allies. 

On the left, Graham, having turned the heights north of the 
Zadorra with Longa's Spaniards, seized Gamarra Menor close 
to the Bayonne road. H e  also with heavy loss carried Gamarra 
Mayor and Abechuco, but the bridges south of these villages, 
though more than once taken, were always recaptured by Reille. 
At length, when a brigade from the Allied centre had been pushed 
up from Hermandad against Reille's flank, he withdrew from the 
obstinately defended bridges, and before this Gazan and D'Erlon 
had also fallen back, fighting, to a third position on a ridge be- 
tween Armentia and Ali west of Vitoria. Here, a t  about 6 P.M., 

they made a last stand, being compelled in the end to yield; and 
as Graham, having now crossed the bridges, was close to  the 
Bayonne road, the main body of Joseph's army fled by a bad cross- 
road towards Pampeluna, abandoning artillery, vehicles and bag- 
gage (of which an enormous quantity was parked near Vitoria), 
Reille afterwards joining it through Betonia. The Allies then oc- 
cupied Vitoria and pursued the French until nightfall. All Jo- 
seph's equipages, ammunition and stores, 143 guns, a million 
sterling in money, and various trophies fell into Wellington's 
hands, the French loss in men being nearly 7,000, that of the 
Allies over 5,000, of whom 1,600 were Portuguese and Spaniards. 
This decisive victory practically freed Spain from French domi- 
nation. (C. W. Ro.) 

V I T R ~ ,  a town of northwestern France, in the department 
of Ille-et-Vilaine, on-a hill above the left bank of the Vilaine, 
24 mi. E. of Rennes by rail. Pop. (1936) 7,298. Vitri! belonged 
in the 10th century to the younger branch of the counts of Rennes. 
In  1295 it  passed to Guy IX,  baron of Laval, on his marriage 
with the heiress, and afterwards successively belonged to the 
families of Rieux, Coligny and La TrCmoille. I t  was seized by 
Charles VII I  in 1488. Protestantism spread under the rule of 
the houses of Rieux and Coligny; VitrC became a Huguenot 
stronghold; and a Protestant church was established, which was 
suppressed at  the revocation of the edict of Nantes in 1685. The 
estates of Brittany, over which the barons of VitrC and of LCon 
alternately presided, met here several times. The town largely 
retains its mediaeval aspect. The ramparts on the north side 
and on the west, consisting of a machicolated wall with towers 
at  intervals, are still standing. Only one gateway remains of the 
original 11th century castle; the rest was rebuilt in the 14th and 
15th centuries and restored in recent times. 

VITRIFIED FORTS, the name given to certain hill-forts 
of which the defenses consist entirely or to some extent of walls 
which have been subiected in a greater or less degree to  the action 
of fire. Their form is determined by the contour of the summits 
which they enclose and generally the plan is simple. The walls 
vary in size, the vitrified portion being usually confined to a core 
extending from the top downward, though vitrifaction has been 
met with on the sides of the wall only, and in one known instance 
a narrow wall consolidated by vitrifaction was found in the heart 
of an earthen rampart. As a rule the vitrified mass appears to 
have been supported by a wall of unvitrified stone built up on one 
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or both faces. No lime or cement has been found in any of these 
structures, all of them presenting the peculiarity of being consoli- 
dated to a greater or less extent by the fusion of the rocks of 
which they are built. This fusion, caused by the application of in- 
tense heat, is not equally complete in the various forts, or even in 
the walls of the same fort. In  some cases the stones are only 
partially melted and calcined; in  others their adjoining edges are 
fused so that they are firmly cemented together. I n  many in- 
stances pieces of rock are enveloped in a glassy enamel-like coat- 
ing which binds them into a uniform whole; and at  times, though 
rarely, the entire length of the wall presents one solid mass of 
vitreous substance. 

Some 50 examples have been discovered in Scotland widely dis- 
tributed. They are also found in Ireland, Lusatia, Bohemia, 
Silesia, Saxony and Thuringia; in the provinces on the Rhine, 
especially in the neighbourhood of the Nahe; in the Ucker Lake, 
in Brandenburg, where the walls are formed of burnt and smelted 
bricks; in Hungary; and in several places in France. They have 
not been found in England or Wales. 

The  following facts may be noted:-(I) The idea of strength- 
ening walls by means of fire is not singular, or confined to a 
distinct race or area, as is proved by the burnt-earth enclosure of 
Aztalan, in Wisconsin, and the vitrified stone monuments of 
the Mississippi valley. (2 )  Many of the Primary rocks, particu- 
larly the schists, gneisses and traps, which contain large quantities 
of potash and soda, can be readily fused in the open air by means 
of wood fires-the alkali of the wood serving in some measure as 
a flux. (3) The walls are chiefly vitrified a t  the weakest points, 
the naturally inaccessible parts being unvitrified. (4) When the 
forts have been placed on materials practically infusible, as on the 
quartzose conglomerates of the old red sandstone, as at  Craig 
Phadraic, and on the limestones of Dun Mac Uisneachain, pieces 
of fusible rocks have been selected and carried to the top from a 
considerable distance. (5) Many of the continental forts are so 
constructed that the fire must have been applied internally, and 
a t  the time when the structure was being erected. (6) DaubrCe, 
in  an analysis of vitrified materials taken from four French forts, 
which he submitted to the Academy of Paris in Feb. 1881, found 
the presence of natron in such abundance that he inferred that 
sea-salt was used to facilitate fusion. (7) In  Scandinavia, where 
there are hundreds of ordinary forts, and where for centuries a 
system of signal fires was enforced by law, no trace of vitrifaction 
has yet been detected. 

Great antiquity has been assigned to these forts, but tool marks 
indicating the use of iron implements have been found, which 
would suggest that the structures were in use as late as the early 
centuries of the Christian era. I t  has been suggested that they 
were built as refuges against the Norsemen, and much in the 
situation and character of the forts favours this supposition. 
The sites of the Scottish forts are so selected that they not only 
command what were the favourite landing-places of the vikings, 
but are the best natural defenses against attacks from the direc- 
tion of the seacoast. In  Saxony and Lusatia the forts are known 
as Schwedenburgen, and in the Highlands of Scotland as the 
fortresses of the Feinne-designations which also seem to point 
to  an origin dating back to the times of the vikings. 

BIBLIOGRAPHY.-John Williams, An Account o f  some Remarkable 
Ancient Ruins (1777) ; J. Anderson, Scotland in Pagan Times (1886) ; 
Christison, Early Fortifications in Scotland; Proceedings of  Soc. Antiq. 
Scot vols. viii, xxxix, XI, xlviii; the inventories of the Royal Com- 
mission on the Ancient and Historical Monuments of Scotland; 
Proceedings of Royal Irish Academy; R. Munro, Prehistoric Scotland 
( 1 8 9 ~ )  ; Leonhard, Archiv fur Mineralogie, vol. i ;  Virchow, Ztschr. 
fur Ethnologie, vols. iii and iv; Schaaffhausen, Verhandlungen der 
deutsch. anthrop. Gesellschaft (1881) ; Kohl, Verhand. d. deutsch. 
anthrop. Gesellschaft (1883) ; Thuot, La Forteresse vitrifile du Puy 
de Gaudy, etc ; De Nadaillac, Les Premiers Hommes, vol. i ;  
Mlmoires de la Soc. Antiq. de France, vol, xxxviii; Hildebrand, De 
forhistoriska folken i Europa (Stockholm, 1880) ; Behla, Die vorge- 
schichtlichen Rundwalle im dstlichen Deutschland (Berlin, 1888). 

VITRIOL, a name given to certain hydrated sulfates and to 
sulfuric acid. Blue or roman vitriol is cupric sulfate; green vitriol 
is ferrous sulfate or copperas; red or rose vitriol is cobaltous 
sulfate; uranvitriol is a native uranium sulfate and white vitriol 
is zinc sulfate. Oil of vitriol is concentrated sulfuric acid (9.v.). 

(J. B. Ps.) 

VITRUVIUS (MARCUS VITRUVIUS POLLIO), Roman archi- 
tect, engineer and author of the celebrated treatise De architectura. 
Little is known of Vitruvius' life, except what can be gathered 
from his writings. Although he nowhere identifies the emperor to 
whom his work is dedicated, it is likely that the first Augustus is 
meant and that the treatise was conceived after 2 7  B.C. Since 
Vitruvius describes himself as an old man, it may be inferred that 
he also was active during the reign of Julius Caesar. Vitruvius 
himself tells of a basilica he built a t  Fanum (now Fano). 

De architectura was based on his own experience as well as on 
theoretical works by famous Greek architects such as Hermogenes 
(3rd century B.c.). I t  is divided into ten books, dealing with city 
planning and architecture in general; building materials; temple 
construction and the use of the Greek orders; public buildings 
(theatres, baths) ; private buildings; floors and stucco decoration; 
hydraulics; clocks, mensuration and astronomy; and civil and 
military engines. Vitruvius' outlook is essentially Hellenistic. His 
wish was to preserve the classical tradition in the design of temples 
and public buildings, and his prefaces to the separate books of his 
treatise contain many a pessimistic remark about the glories of 
contemporary architecture. 

Most of what Pliny says in his Natural History about Roman 
construction methods and wall painting was taken from Vitruvius, 
though unacknowledged. Vitruvius' expressed desire that his 
name be honoured by posterity was, however, realized. Through- 
out the classical revival of the Italian Renaissance, his work was 
the chief authority studied by architects, and his precepts were 
accepted as final. 

Bramante, Michelangelo and Vignola (q9.v.) were careful stu- 
dents of Vitruvius. 

The best editions of De architectura are those of F. Krohn, 
"Bibliotheca Teubneriana" (1912) and V. Rose (new ed., 1899) ; 
see also H. Nohl, Index Vitruviuw (1876). For English transla- 
tions see those by F. Granger (1931-34) and by M. H.  Morgan 
(1914). 

See Carl Axel Boethius, "Vitruvius and the Roman Architecture of 
His Age" in Dragma Martino P. Nilsson dedicatum (1939). 

(H. HN.) 
VITTEL, a watering place of northeastern France, in the 

de'partement of Vosges, 31 mi. W. of Epinal by rail. Pop. (1954) 
4,010. The cold saline and chalybeate waters are bottled and 
exported in large quantities. They are prescribed in cases of 
arthritis, dyspepsia, etc. 

Vittel is a fashionable resort. 
VITTORIA, a town of Sicily in the province of Ragusa, 95 

mi. W.S.W. of Syracuse by rail (42 mi. direct), founded in the 
17th century. I t  is a prosperous town in the centre of a fertile 
district, with the largest wine trade in Sicily. Population (1951) 
39,741. 

VITTORINO DA FELTRE (VITTORINO RAMBOLDINI or 
DEI RAMBOLDONI) (1378-1446), Italian educator, the teacher par 
excellence of the Renaissance, was born at  Feltre, in Venetia. 
About 1396 he entered the University of Padua, where he remained 
for 20 years as student or teacher. In  1423 he was asked to be- 
come tutor to the Gonzaga children, the Gonzagas being then 
rulers of Mantua. This position he accepted upon the conditions 
that the school be located at  some distance from the court and 
completely removed from political influence; that he have com- 
plete control of the children at  all times; and that he be allowed 
to enroll other children as he saw fit. Both boys and girls from 
all over Europe attended the school. Like most teachers, Vittorino 
wrote little, but his pupils picture him as an extremely successful 
teacher who knew his pupils intimately, loved them, cared for 
their health and character as well as for their learning, adapted his 
work to their abilities and used no corporal punishment. He has 
been called the first modern schoolmaster. His school at  Mantua 
was in essence the world's first boarding school-a place removed 
from the ordinary influences of life, where the children were 
watched over, cared for and guarded. I t  remains a model to the 
present day. 

Vittorino died at  Mantua on Feb. 2 ,  1446. 
See W H. Woodward, Vittorino da Feltre and Other Humanist Edu- 

cators (1905). (L. CE.) 
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VITTORIO VENETO, BATTLE OF. This is the title 

given to the battle or, more truly, campaign in which the Austrian 
forces on the Italian front were finally overthrown in Oct. 
1918. Diaz's plan for the bigger offensive finally decided upon was 
to concentrate on the Piave front between Pederobba and Fagarb 
(east of Treviso), to  cross the river and break through by way 
of Conegliano to Vittorio Veneto, dividing the Austrian V. and VI. 
Armies which held the river line from the sea to Valdobbiadene. 
The attack was fixed for Oct. 16, but bad weather and a rise of 
the Piave caused a delay. 

Italian Plans.-It was decided to open the action with an at- 
tack by the IV. Army (nine divisions) in the Grappa sector, with 
the double object of drawing the enemy reserves from the Feltre 
sector and of breaking through in this direction. The attack on 
the Piave was to be carried out by three armies, the XII., VIII. 
and X., of which the first and last had been formed specially for 
this offensive. The XII .  Army (one. French division and three 
Italian) was commanded by Gen. Graziani, the commander of the 
French troops in Italy; and the X.  Army (two British divisions 
and two Italian) by Lord Cavan. 

The main drive was to be made by the VIII. Army (14 divi- 
sions), attacking from below Pederobba to Ponte della Priula. The 
XII .  Army was to advance northward outside the Piave, while the 
X. Army was to attack the right wing of the Austrian V. Army 
and form "a defensive flank to cover and protect the principal 
manoeuvre of the VIII.  Army" (Gen. Diaz's report). On the battle 
front from the Brenta to FagarC were massed 41 divisions, 2 2  in 
line and 19 in reserve. Against this force the Austrians had 23 
divisions in line and immediate reserve, and 10 more divisions 
within reach. The Piave-Grappa front was divided between two 
army groups: BoroeviE7s Piave Group (V. and VI. Armies), from 
the sea to Valdobbiadene, and the newly formed Belluno Group, 
under Gen. Goglia, from Valdobbiadene to the Brenta. The dispo- 
sition of the Austrian troops and guns showed a fear for the 
Grappa positions and a failure to divine the direction of the main 
Italian attack. I n  the Grappa sector the Belluno Group had eight 
divisions in line and three in immediate reserve, while the infantry 
was backed by some 1,200 guns. The Austrian VI. Army, on the 
other hand, with seven divisions in line and two in support, had 
only about 500 guns against a mass of over 2,000. Opposite Lord 
Cavan's X. Army the right wing of the Austrian V. Army had 
three divisions in line and one in support. 

Al l i ed  A t t a c k  Opens.-The Italian IV. Army, under Gen. 
Giardino, attacked at  dawn on Oct. 24, and though some headway 
was made the enemy put up a very stubborn resistance. Already 
a very fine piece of work had been carried out by British troops 
of the X. Army, who in the early hours of the same day occupied 
the northern part of the long shoal island of the Grave di Papa- 
dopoli, crossing the main channel in small flat-bottomed boats 
punted by Italian specialist troops (pontieri), and driving back 
or capturing the enemy outposts. The general attack should have 
followed the next night, but a sudden rise in the river, which 
coming down in heavy flood at  7m an hour, counselled delay. I t  
was not until the night of Oct. 26, when the southern part of the 
Grave di Papadopoli had also been occupied by Italian troops of 
the X .  Army, that the bridges began to be thrown across the river 
'or the main attack. 

The Crossing of t h e  Piave.-Eleven crossing points were se- 
lected, one at  Pederobba for the right wing of the XII. Army, 
seven on the VIII. Army front, and three for the X. Army, at the 
Grave di Papadopoli. The XII .  and X. Armies threw their bridges 
successfully, but on the VIII.  Army front only two of the seven 
sets of bridges could be established, both on the north of the Mon- 
tello. Next day three bridgeheads were established: opposite Pede- 
robba, north of the Montello, and opposite the Grave di Papadop 
oli. The most important advance was made in the latter sector, 
tvhere the X. Army succeeded in advancing to a depth of over zm. 
on a front of about 4m. The British XIV. Corps took 3,500 prison- 
ers and 2,100 were captured by the Italian VI. Corps. 

This was the most successful advance of the day. The bridges 
of the VIII.  and XII .  Armies were all destroyed during the day. 
At Pederobba some headway was made, and the troops of the 

VIII. Army, who attacked towards Sernaglia, gained about a 
mile. But the right wing of the Army (VIII.  Corps) was unable 
to throw its bridges, and only a detachment of storm-troops 
reached the left bank. There was a gap of some 6m. between the 
left wing of the VIII. Army and the British XIV. Corps, which 
formed the left wing of the X. Army, and the chief move in the 
general manoeuvre was checked. The VIII. Corps had been de- 
tailed to push straight for Vittorio Veneto, and the fact that i t  
had been unable even to start its advance threatened to throw 
the whole battle out of gear. 

No better fortune attended the efforts made on the following 
night to  bridge the river east of the Montello. The swift current 
and the enemy guns defied all attempts to establish the bridges 
and the engineers suffered very heavy casualties. In  spite of 
the initial successes, the situation was unsatisfactory, but af ter  
the first failure to cross the river east of the Montello, Gen. 
Caviglia, who commanded the VIII.  Army and had the general 
direction of the attack, had detached the XVIII .  Corps from 
his reserves to pass under the command of Lord Cavan, cross by 
the X. Army bridges, push north and clear the front of the troops 
who were held up. The move was entirely successful. The XVIII .  
Corps under Gen. Basso crossed the river in the early hours of 
Oct. 28 and attacked northward, while the rest of the X. Army 
continued its advance. 

Posi t ion o n  Oct. 29.-At the close of Oct. 28 the XVIII .  Corps 
had gained nearly 4m. and had crossed the railway north of the 
Priula bridges. The British XIV. Corps had gone right through 
the Austrian positions and had patrols out on the lIonticano, 
while the Italian XI.  Corps was threatening the enemy troops 
on the Lower Piave. The bridgehead was Iom. wide and 41n. 
deep. The XII .  Army and the left wing of the VIII.  had also 
made good progress, and at  last the VIII.  Corps was crossing the 
river, between Xervesa and Ponte di Priula. The prospects of the 
following day were bright, for the separation of the Austrian V. 
and VI. Armies was effected; and the VI. Army, heavily attacked 
in front, was seriously threatened on its left by  Basso's XVIII .  
Corps. 

On the evening of Oct. 29 an Italian flying column entered the 
town of Vittorio Veneto. The attacking armies had already taken 
33,000 prisoners, and the situation of the Austrian troops on the 
Piave was hopeless. IVext day resistance broke down, and the 
general retirement ordered on the 29th became a complete rout. 
The troops on Monte Grappa had hitherto held firm against the 
repeated attacks of the IV. Army, and had made many counter- 
attacks. But here too, on the night of Oct. 30, a retreat began that 
was to  turn into a flight. 

A u s t r i a n  Collapse a n d  Armistice.-Late on the evening of 
Oct. 30 the Austrian command announced that in view of the dis- 
cussions regarding an armistice which were being conducted be- 
tween Germany and the United States, "our troops fighting on 
Italian soil will evacuate the occupied region." On the same day 
the order for a general retreat was given, and that evening, in the 
Val Lagarina, Gen. Weber von Webernnu, conlmander of the 
Austrian VI. Corps, made a formal demand for an armistice. S e x t  
day he and his staff were taken to the \?lla Giusti, near Padua, 
and discussions were begun. I t  was, of course, necessary to  com- 
municate with Versailles, where the Allied War Council was dis- 
cussing a reply to Germany's demand for an armistice. 

Meanwhile the fighting continued, and the Austrian armies 
crumbled away. The Italian VI. and I .  Armies attacked in the 
Trentino, and the 111. Army, which had crossed the Piave two 
days before, was already taking part in the pursuit of BoroeviC's 
broken divisions. On the night of Nov. 2-3, although the Armis- 
tice was not yet signed, the Austrian command issued an order 
for the cessation of hostilities. I t  was at  first revoked by the 
Emperor Charles, but was reissued and reached the front on the 
morning of Nov. 3. The terms were only agreed on verbally on 
the afternoon of Nov. 3, and signed at  6 30 P.M. 

Conclusion.-When hostilities ceased at  3 P.M. on NOV. 4, 
Italian troops were far up the Trentino and into Cadore, and to 
the east the line of the old frontier was passed and the middle 
waters of the Isonzo were reached. On Nov. 3 Trieste had been 



occupied from the sea. and half an hour before the expiration of 
the  term fixed by the Armistice an Italian force was landed at Zara. 
More than 300,000 prisoners had already been counted by the 
Italians. and the total figure mas in the region of joo.ooo. A num- 
ber of troops n h o  had been cut off mere allo~ved to pass the fron- 
tier after being disarmed, but not much more than half of the 
Austro-Hungarian troops on the Italian front reached the terri- 
tory  of the crumbling empire. All material was left behind. includ- 
ing about 7.000 guns. The  Austro-Hungarian armies. in spite of 
bad food and growing depression, began by putting up a stout 
resistance The  troops in the Grappa sector in particular not only 
resisted firmly but counterattacked n i th  great vigour, and punished 
the  Italian 4th army very heavily. Giardino lost over 23.000 men. 
more than three-fifths of the total casualty list. which exceeded 

the enterprise also aimed at  proselytism, as can be deduced from 
the presence of two Franciscan friars. I n  two well-built galleys, 
Ugolino and \-adin0 sailed down the bloroccan coast beyond 
Gozora (Cape Yun) .  in 28" 4j '  N. latitude, after mhich nothing 
mas heard of them. From the scanty evidence available. it is not 
entirely clear lihether the brothers aimed a t  finding the sea route 
to India by sailing mestnard or  eastnard. although the latter seems 
more probable. Early in the next century Sorleone, son of Ugolino, 
is said by a 14th-century Spanish source of doubtful reliability to 
have undertaken a search for his father and possibly to have pene- 
trated to Mogadoxo on the Somali coast. In  14 j j another Genoese 
seaman, Antoniotto Usodimare, claimed to have met,  near the 
mouth of the Gambia, a descendant of the survivors of the Yivaldi 
expedition; but this evidence. too, gossesses only limited value. 

3 j.000. (W. K. McC.) BIBLIOGR:~PHT.-C. R. Beazley, ~ l z e ~ ~ f l w n  o f  ~ d d e r n  Geography, 
VITUS, ST. ~ ~ ~ ~ ~ d i ~ ~  to the legend. where he is associated "01. iii (London, 1906) ; A. Magnaghi. Precursori d i  Colowzbo? I1 

tentative di  viaggio t~ansoceanzro d ~ i  genozlesi fratelli V'ivaldi nel 1291 
with  odes st us and Crescentia, by whom he had been brought UP, (Rome. 19.15) ; R. Lopez, "European hlerchants in the Medieval Indics," 
St. Vitus suffered martyrdom a t  a very early age under the em- J ,  Econ. Hi.st., iii, pp. 169-170 (New York, 194.1). (N. R.) 
peror Diocletian. Son of a Sicilian nobleman who was a wor- VIVARINI, the surname of a family of painters of Paduan 
shipper of idols, Vitus was converted to the Christian faith without origin domiciled in the island of Murano (Venice) throughout the 
the kno~vledge of his father, was denounced by him and scourged. 
but  resisted all attacks, on his profession. Admonished by an 
angel, he crossed the sea to Lucania and went to  Rome, where he 
suffered martyrdom. His festival is celebrated on June I j. The 
Passion of St. Vitus has no historical value, but  his name occurs in 
the ;I/lartyrologizua hieronymianztm. In  836 the abbey of Coroey, 
in Saxony, received his relics, and became a very active centre 
of his cult. I n  the second half of the 9th century the monks of 
Corvey, according to Helmold's Chronica Slavorurn, evangelized 
the island of Riigen, where they built a church in honour of St. 
Vitus. The  islanders soon relapsed, but they kept up the super- 
stitious cult of the saint (whom they honoured as a god),  return- 
ing to  Christianity three centuries later. At Prague, too, there 
are  some relics of the saint, who is the patron of Bohemia and also 
of Saxony, and one of the 14 "protectors" (Nothel fer)  of the 
church in Germany. Among the diseases against which St. Vitus 
is invoked is chorea, also known as St. Vitus' dance. (H .  DE.) 

VIVALDI, ANTONIO (167s?-1741), Italian composer and 
violinist. was the son of Giovanni Battista Vivaldi, a violinist in 
St.  Marks,  Venice. Although he was reputed to be one of the 
finest violinists of his day and is said to have been an influence 
upon J. S. Bach. Vivaldi suffered neglect until the 20th century 
when the discovery of many unpublished manuscripts led to a re- 
estimation of his importance. 

Vivaldi, known familiarly as il prete rosso ( the  "red priest"), 
studied under his father and, later, under Giovanni Legrenzi. I n  
1704 he began his long association with the Conservatory della 
P i e t i  in Venice, eventually becoming the concert master and 
director. The  Pietk was a famous music school for girls, and it was 
there that Vivaldi composed many violin concertos. From the 
graded difficulty of these i t  has been assumed that they were 
used for instruction of his pupils. Most of Vivaldi's fame rests 
upon his violin concertos, but he  also composed concertos for 
bassoon, flute, oboe, viola d'amore and for various combinations 
of instruments. I n  addition, his work contains many operas, con- 
certi grossi and choral works. Bach arranged 16 of the concerti 
grossi for clavichord, 4 for organ and I for clavichords and strings. 

I n  the years 1713-39 Vivaldi produced 39 different operas 
throughout Italy. Besides writing the music, he  often employed 
the  singers and dancers and handled the finances of the companies. 
Some of the operas contain arias written by other composers; no- 
tably, La Rosmira ( I  738) contains an aria by Handel. The  operas 
were uneven in quality, however, some of them having been hastily 
composed or  revised a t  the whim of Vivaldi's patrons. 

VIVALDI, UGOLINO and SORLEONE, Genoese mer- 
chants connected with the first known expedition in search of an 
ocean route from Europe to India. According to the contemporary 
Genoese chronicler Jacopo Doria, Ugolino, with his brother Vadino. 
was in command of this expedition of two galleys, which he had 
organized in conjunction with Tedisio Doria, and which left Genoa 
in M a y  1291 with the purpose of going to India "by the Ocean Sea" 
and bringing back goods useful for trade. Planned fo r  commerce, 

I j<h century. 
ANTONIO VIVARINI, the founder of the family studio, was born 

c. 141 j and died between 14 j6 and 1454 His career falls into two 
parts, in the first of which he worked mainly with his brother-in- 
law Giovanni d'r2lemagna (d. 14jo) ,  while in the second he col- 
laborated with his younger brother Bartolommeo. The earliest 
record of a painting executed jointly by Antonio and Giovanni 
dlAlemagna dates from 1341. Their main surviving altarpieces are 
found in the churches of S. Zaccaria (1443-44) and S. Pantaleone, 
Venice (1444j. A large altarpiece executed in 1446 for the Scuola 
Grande della Car i t i  is in the Xccademia. Venice, and a polyptych 
of 1448 is in the Brera gallery, hlilan. Between 1447 and 1450 the 
two artists were resident in Padua. The styles of Antonio and 
Giovanni are not easily distinguished, but Antonio was certainly 
the dominant partner and ranks as the most important and prolific 
Venetian artist of the first half of the I 5th century. The  soft, 
rounded figures in his heavily ornamented polyptychs are influ- 
enced by Gentile da Fabriano and Jacobello del Fiore and. more 
superficially, by Masolino. The earliest work signed by Antonio 
and Bartolommeo Vivarini is a polyptych, now in the Bologna gal- 
lery, commissioned by Pope Nicholas V in 1450. This is couched 
in the same idiom as the paintings of Antonio's first period, but 
in later works, notably polyptychs a t  Arbe, Dalrnatia (1458) and 
Pausula Marches (1362), the intervention of his more progres- 
sive younger brother resulted in the introduction of Renaissance 
elements into Antonio's style. 

BARTLILOIV~MEO VIVARINI (c. 1432-6. 1499) was probably a pupil 
of his brother Antonio, with whom he collaborated after 1450. 
Unlike his brother, Bartolommeo was profoundly influenced by 
Paduan painting in the circle of Squarcione, and from his first dated 
work (1448) onward reveals a stronger feeling for plasticity and 
greater formal resource. A painting of St. John Capistrano 
(Louvre, Paris) of I4 j9  is typical of his austere and individual 
style. Contact with the paintings of Mantegna seems to have 
marked a turning point in Bartolommeo Vivarini's career and is 
first apparent in an altarpiece of 1464 in the Accademia, Venice. 
All his most distinguished works date from after this time; among 
these are altarpieces in SS. Giovanni e Paolo (1473), the Frari 
(1474) and S. Giovanni in Bragora (1478) in Venice and in the 
Accademia (1477). His last dated work is a triptych of 1491 a t  
Bergamo, where he seems to have been active in his last years. 

XLVISE (or LUIGI) VIVARIKI, son of Antonio and nephew of 
Bartolommeo, was born about 1446 and died between 1503 and 
I j o j  His earliest dated work is an altarpiece a t  Montefiorentino 
(Marches) of 147s. T o  the influence of his uncle Bartolommeo 
were added those-of Antonello da Messina and Giovanni Bellini, 
apparent in an altarpiece of 1480 in the Accademia a t  Venice and 
in many later works. Between 1483 and 148 j Alvise was a t  work in  
southern Italy, leaving altarpieces a t  Barletta (1483) and Saples 
(1485). In  1488 he was employed on paintings for the Sala del 
Maggior Consiglio of the ducal palace in Venice (lost). His last 
work, an altarpiece in the Frari begun in I 503, was completed by 
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Marco Basaiti. The historical, importance of Alvise Vivarini has 
been overrated, and his surviving works reveal him as an imitative 
artist of lower quality and less originality than Giovanni Bellini 
or Cima da Conegliano. Some of his best works are his portraits. 

See L. Testi, Storia della Pittura Veneziana (1909-15) ; alsh R. van 
Marle, The Development of the Italian Schools o f  Painting, vol. xvii, 
xviii (1935). (J. W. P.-H.) 

VIVEKANANDA (NARENDRANATH DATTA) (1863-1902), 
Hindu saint and religious leader, founder of the Ramakrishna 
order, was born on Jan. 12, 1863, in Calcutta. He became a dis- 
ciple of Ramakrishna (q . v . ) ,  who fulfilled his requirement for a 
teacher with direct experience of God whose teachings should not 
contradict reason. Ramakrishna enabled him to realize oneness 
with the Godhead and all created beings, subsequently inspiring 
him to see God in man and to regard service to man as the highest 
worship. As a wandering monk, Vivekananda discovered spirit- 
uality to be the heart of India. But he was appalled by the peo- 
ple's material backwardness, which he felt could be remedied 
through western science. H e  came to feel, too, that the west 
needed India's spiritual insights to control materialistic tenden- 
cies. He was thoroughly familiar with the human situation in 
both east and west. In  1893 Vivekananda represented Hinduism 
a t  the World's Parliament o f ,  Religions in Chicago, where he 
preached the oneness of existence, the divinity of the soul, the 
nonduality of the Godhead and the harmony of religions. 

Vivekananda inaugurated the Vedanta movement in the U.S. 
and visited England and the continent. On Dec. 9, 1898, he for- 
mally dedicated the chapel of the Belur Math, a monastery on the 
Ganges near Calcutta, which he established as headquarters of the 
Ramakrishna order, whose twin aims are individual salvation and 
the giving of "food, education and spiritual wisdom." The monks 
took up residence at  the monastery on Jan. 2 ,  1899. He asked 
Indians to cultivate faith in themselves and emphasized renuncia- 
tion and service as national ideals. Swami Vivekananda's mes- 
sage influenced many of India's leaders in India's national 
awakening in the 20th century and it became an enduring force 
in bringing east and west closer together. He died on Jan. 4, 
1902, a t  the age of 39. 

BIBLIOGRAPHY.-Romain Rolland, The Life o f  Vivekananda and the 
Universal Gospel (1931) ; The Colnplete Works of  Swami Vivekananda 
(1940 et seq . ) ;  Swami Nikhilananda, Vivekananda: a Biography 
(1953) ; Vivekananda: the Yogas and Other Works (1953); The Life 
of  Swami Vivekananda (1955). (S. NI.) 

VIVES, JUAN LUIS (1492-1 540), Spanish humanist, emi- 
nent both in the field of educational theory and in psychology, was 
born in Valencia on March 6, 1492. After studies at  Paris (1509- 
12) he was appointed professor of the humanities at Louvain 
(1519). Having dedicated his commentary of St. Augustine's 
De Civitate Dei (Basel, 1522) to Henry VIII  of England, he went 
to England in 1523 and was appointed preceptor to Mary, princess 
of Wales. Taking up residence at  Corpus Christi college, Oxford, 
he was made doctor of lalvs and gave lectures on philosophy. In  
1527, however, he forfeited Henry's favour by opposing the royal 
divorce from Catherine of Aragon and was imprisoned for six 
meeks, after which he left England for the Netherlands, to devote 
himself prolifically to writing. He died at  Bruges on May 6, 1540. 

The works which brought Vives most fame in his own century 
were concerned with education. The two letters De ratione studii 
puerilis (the first addressed to Catherine of Aragon, the second 
to Charles Montjoye) were completed in England in 1523; the 
Introductio ad sapientiam (Eng. trans. by Richard Morison, A n  
Introduction to Wysedome ,  London, 1540) and the Satellitium 
sive Symbola  (dedicated to Princess Mary) were both dated from 
Bruges, where he had gone on a visit, in order to marry, in 1524. 
His De institutione feminae Christianae (Antwerp, 1524; Eng. 
trans. by Richard Hyrde, T h e  Instruction of a Christen Wonzan, 
1541) was also dedicated to Catherine of Aragon. His De dis- 
ciplinis libri xx (Antwerp, 1531) contains the seven remarkable 
books "De causis corruptarum artium" ("On the Decay of Learn- 
ing") and the five "De tradendis disciplinis" (Eng. trans. by 
Foster Watson, O n  Education, Cambridge, 1913). The Exercita- 
tiones linguae latinae (Breda, 1538; Eng. trans. by W. H.  D. 
Rouse, Scenes of School and College LiJe,  Oxford, 1931) are 

dialogues framed to interest schoolboys in Latin. All these works 
went through many editions. 

Vives' claim to be regarded as a pioneer in psychology and in 
philosophical method rests on his D e  anima e t  vita libri tres 
(Basel, 1538), a work which to some extent anticipates that of the 
great thinkers of the century following his death by its emphasis 
on induction as a method of philosophical and psychological dis- 
covery. I n  book i Vives abjures the tradition of asking the meta- 
physical question "What is the soul?" by saying "What the soul 
is, is of no concern for us to know. What its manifestations are, 
is of great importance." Likewise in his discussion of the mind 
he does not refer to the mind's essence but concerns himself with 
its actions. His central idea is that knowledge is of value only 
when i t  is put to use. He then discusses association of ideas, the 
nature of memory, a proposed law of forgetfulness and the method 
of recall of an idea; explains the principle of mnemonics; and even 
touches on animal psychology. In book ii he describes the func- 
tions of the simplex intelligentia (simple apprehension) ; and in 
book iii he examines the emotions or passions. 

B I B L I O C R A P H Y . - C ~ ~ ~ ~ C ~ ~ ~  editions of Vives' works include those of 
Nicolaus Episcopius, 2 vol. (1555), of G. Majansius, 8 vol. (1782-90), 
and of J. B. Sentandreu (1930 et seq.). See also J .  Carts Gran (ed.), 
J .  Luis Vives: antologia (1943). Studies include: G. Hoppe, Die 
Psychologie von Juan Luis Vives (1901) ; A. Bonilla y San Martin, Luis 
Vives y la filosofia del Renacimiento, 2nd ed. (1929) ; Foster Watson, 
Vives and the Renascence Education of Wonzen (1912), Luis Vives, el 
Gran Valenciano (1922) ; E .  d'Ors et al., Vivds, humaniste espagnol 
(1941) ; G. Maraiibn, Luis Vives, un Espafiol fuera de Espaiia (1942) ; 
A. M. Salazar, Iconografia de J. L. Vives durante 10s siglos X V I ,  XVI I  
y XVI I I  (1953). 

VIVIANI, R E N ~  (1863-1925), French politician, was born 
at  Sidi-bel-Abbhs, Algeria, on Nov. 8, 1863. In  1893 he was 
elected Socialist deputy for Paris and it was not until the close of 
his life that he left the chamber to enter the senate. I n  Oct. 1906 
he was placed by Clemenceau at  the head of the recently created 
ministry of labour. Viviani was responsible for the law with re- 
gard to workmen's pensions. In  July 1909 when Briand succeeded 
Clemenceau as premier, Viviani continued to be minister of labour. 
I n  Oct. 1910, in consequence of the attitude adopted by the gov- 
ernment in regard to the threatened railway strike, he tendered his 
resignation. In Dec. 1913 he became minister of public instruc- 
tion in the Gaston Doumergue cabinet. 

In  June 1914 Viviani became premier and minister for foreign 
affairs. He was on his way back from Russia with PoincarC when 
the Austrian ultimatum was issued against Serbia on July 23. H e  
immediately withdrew the French troops ten kilometres behind the 
frontier to prove France's pacific attitude. On Oct. 29, 1915, he 
was succeeded as premier by Briand, in whose government he 
became minister of justice. After the fall of the Briand cabinet 
in March 1917 he lived in retirement, but he accompanied Briand 
to the Washington conference in 1921 as one of the leading French 
delegates. He died on Sept. 7 ,  1925. (P. B.) 

VIVIANITE, a mineral consisting of hydrated iron phos- 
phate. When unaltered and containing no ferric oxide, the min- 
eral is colourless, but on exposure to the light it very soon becomes 
of a characteristic indigo-blue colour. Crystals were first found 
in Cornmall by J. G. Vivian, after whom the species was named in 
1817. The mineral had, however, been known earlier as a blue 
powdery substance, called blue iron-earth, met with in peat bogs, 
in bog iron ore or with fossil bones and shells. The formula is 
Fe3(P0,),.8H,0. I t  crystallizes in the monoclinic system and 
the crystals possess a perfect cleavage parallel to the plane of 
symmetry and are usually bladed in habit; they are very soft, flex- 
ible and sectile. Vivianite is prepared artificially by mixing solu- 
tions of ferrous sulfate and sodium phosphate. 

VIVISECTION: see ANIMAL EXPERIMENTATION. 
VIZAGAPATAM (correctly VISAKHAPATNAN), a city and 

district in Andhra Pradesh, India. The city stretches along the 
coast 380 mi. N.E. of Madras. Pop. (1951) 108,042. The city, 
or fort, as it  is called, is separated from the southern promontory, 
the Dolphin's Nose, by a smail river which forms a bar when it 
enters the sea. A harbour was opened in 1933. An English fac- 
tory was established early in the 17th century; it  was captured 
by the French in 1757, but shortly afterward was recovered. 
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\Valtair a t  the north end of the bay is the seat of Andhra uni- 
versity. Exports include manganese ore, peanuts and sugar. 

VISARHAPATSA~U DISTRICT, with an area of 5,200 sq.mi.. has a 
population (1951) of 2,072,698. I t  is a picturesque and hilly 
country, but for the most part unhealthful. The main part is 
occupied by the Eastern Ghats, whose slopes are clothed with 
luxuriant vegetation and forest trees. The principal crops are 
rice, millets. pulses and oilseeds, with some sugar cane, cotton, 
spices and tobacco. Much manganese is mined, and a little lime- 
stone, marble and graphite worked. 

On the dissolution of the Mogul empire, Visakhapatnam form'ed 
part of the territory known as the Northern Circars, which were 
ceded to the East India company by treaties in 1765 and 1766. 
The agency was incorporated with the agencies of Ganjam and 
Godavari into a new division. In  1950 the district was bifurcated, 
the northern part forming the district of Srikakulam. (S. GL.) 

VIZEU or VISEC, a Portuguese episcopal city a t  the terminus 
of a branch of the Figueira da Foz-Guarda railway. Pop. (1950) 
13.099. The city stands near the ruins of the ancient Vacca, or 
Cava de Viriato, a Roman military colony founded by Decius 
Brutus and captured by Viriathus (2nd century B.c.). The admin- 
istrative district of Vizeu (pop. [I9501 487,182; area 1,937 sq.mi.) 
coincides with the central and northern parts of the ancient prov- 
ince of Beira (q.v.). 

VLAARDINGEN, a river port of the Netherlands, in the 
province of South Holland, on the Maas. 6 mi. IY. of Rotterdam 
by rail. Pop. (1957 est.) 62.188 (mun.). An old town and the 
seat of a former niarpraviate belonging to the counts of Holland, 
Vlaardingen is the centre of the great herring and cod fisheries of 
the Korth sea. 

VLACHS. The Vlach (iyallach) or Ruman people constitute 
a distinct division of ' the Latin family of peoples, widely dis- 
seminated throughout southeastern Europe, both north and south 
of the Danube, and extending sporadically from the Bug to the 
Adriatic. The total number of the Vlachs has been estimated at 
from g,ooo.ooo to I ~.ooo.ooo. Of these the vast majority resided 
in the former kingdom of Rumania, as enlarged by Il'orld War I. 
South of the Danube, a diminishing number scattered over northern 
Greece under the name of Kutzo ("lame"!-Vlachs, Tzintzars or 
Aromani. In  Serbia this element was preponderant in the Timok 
valley, and in Istri it was represented by the Cici, who were largely 
Slavonized. as were entirely the kindred hlorlachs of Dalmatia. 
I n  Bulgaria Vlachs settled chiefly in the western Rhodopes. 

For the physical characteristics of the Vlachs and their historical 
development. see BALKAX PESIVSTTLA: Ethnolosy;  RV~XANIA. 
All divisions of the Vlachs. whether inhabitants of Rumania or 
not. prefer to style themselves Ro~nczni, Romerzi, Rz(nze?zi or 
Arovza?zi. The name "Vlach" (Slav Volokh or W'oloch, Greek 
Vlachoi,  Magyar Oldh, Turkish I f l d k  j ,  which is now used by the 
Ruinans themselves, represents a Slavonic adaptation of a generic 
term applied by the Teutonic races to all Roman provincials during 
the 4th and 5th centuries. 

'The Vlachs claim to be a Latin people in the same sense as the 
Spaniards or Provenqals-Latin by language and culture, and, 
in a smaller degree. by descent. This claim is generally accepted 
by ethnologists. The language of the Vlachs is Latin in structure 
and to a great extent in vocabulary; their features and stature 
would not render them conspicuous as foreigners in south Italy; 
and that their ancestors were Roman provincials is attested not 
only by the names "Vlach" and "Ruman" but also by popular 
and literary tradition. In  their customs and folklore both Latin 
and Slavonic traditions assert themselves. Of their Roman tra- 
ditions the Trajan saga, the celebration of the Latin festivals of 
the Rosalia and Kalendae, the belief in the striga (witch), the 
names of the months and days of the week, may be taken as 
typical examples. Some Roman words connected with the Chris- 
tian religion, like b i s e ~ i c i ~  (basilica ) = a church, botez = baptizo, 
dzl??ziniccl= Sunday, preat (presbyter)  =priest, point to a continu- 
ous tradition of the Illyrian church. though most of their ecclesi- 
astical terms, like their liturgy and alphabet, were derived from 
the Slavonic. In most that concerns political organization the 
Slavonic element is also preponderant, though there are words, 

like inzpdrat = imperafor,  and domn= dominzls, which point to the 
old stock. Illany words relating to kinship are also Latin. some, 
like vitrig (.i!itricus) =father-in-law, being alone preserved by this 
branch of the Romance family. 

The centre of gravity of the Vlach people is north of the Danube 
in the almost circular territory between the Danube, Theiss and 
Dniester; and corresponds roughly with the Roman province of 
Dacia, formed by Trajan in A.D. 106. From this circumstance the 
popular idea has arisen that the Vlachs represent the descendants 
of the Ronianized population of Trajan's Dacia, which x a s  as- 
sumed to have maintained an unbroken existence in Walachia, 
Transylvania and the neighbouring provinces under the dominion 
of a succession of invaders. The S'lachs of Pindus, and the south- 
ern region generally, were regarded as later immigrants from the 
lands north of the Danube. In  1871, E. R. Roesler published at  
Leipzig his Romanische S tz~dien ,  in which he absolutely denied the 
claim of the Rumanian Vlachs to be regarded as autochthonous 
Dacians. He laid stress on the statements of Vopiscus and others 
as implying the total withdrawal of the Roman provincials from 
Trajan's Dacia by Aurelian, in A.D. 272, and on the nonmention 
by historians of a Latin population in the lands on the left bank 
of the loxi*er Danube during their successive occupation by Goths, 
Huns, Gepidae, Avars, Slavs. Bulgars and other barbarian races. 
He found the first trace of a Ruman settlement north of the 
Danube in a Transylvanian diploma of I 2 2 2 .  His conclusions had 
to a great extent been already anticipated by F. J. Sulzer in his 
Geschichte des Tra?zsalpi~lischefi Daciens, published at Vienna in 
1781, and at a still earlier date by the Dalmation historian Lucius 
of Traii in his work D e  R e g ~ o  Dalmatine e t  Crontiae (Amsterdam, 
1666). They found a determined opponent in J. Jung of Inns- 
bruck, ~vho upheld the continuity of the Roman provincial stock 
in Trajan's Dacia! disputing from historic analogies the total with- 
drawal of the provincials by Aurelian; and the reaction against 
Roesler was carried still further by J. L. Pi?, A. D.  Xenopol of 
Jassy, B. P. Hasdeu, D.  Onciul and many other Rumanian writers, 
who maintained that. while their own people north of the Danube 
represented the original Daco-Roman population of this region, 
the Vlachs of Greece were similarly descended from the Aloeso- 
Roman and Illyro-Roman inhabitants of the provinces lying south 
of the river. On this theory the Vlachs occupied almost precisely 
the same territories in modern times as in the 3rd century. On 
the whole it may be said that the truth lies between the two ex- 
tremes. Roesler is no doubt so far right that after 272, and 
throughout the early middle ages, the bulk of the Ruman people 
lay south of the Danube. 

The earliest Hungarian historians who describe the Magyar 
invasion of the 9th century speak of the old inhabitants of the 
country as Romans, and of the country they occupied as Pasczla 
Romanorum; and the Russian Nestor, writing about 1100, makes 
the same invaders fight against Slavs and Vlachs in the Carpathians. 
So far from the first mention of the Vlachs north of the Danube 
occurring only in 1 2 2 2 ,  it appears from a passage of Nicetas of 
Chonae that they yere to be found already in r164 as far afield as 
the borders of Galicia; and a passage in the Nibelz~~ige~zlied,  which 
mentions the Vlachs, under their leader Rgmunc, in association 
with the Poles, cannot well be later than 1200. 

Kevertheless, through the early middle ages the bulk of the 
Ruman population lay south of the Danube. I t  is there that this 
nelv Illyrian Romance people first rises to historic prominence. 
Already in the 6th century. as is shown from the place names such 
as Sceptecasas, Burgualtu, etc., given by Procopius; the Ruman 
language was assuming, so far as its Latin elements were con- 
cerned, its typical form. In  the later campaigns of Commentiolus 
(587 j and Priscus against the Avars and Slavs, the Latin-speaking 
soldiery of the eastern emperor made use of such Romance expres- 
sions as torna frate! ("turn, brother!"), or sculca ("out of bed" j 
applied to a watch ( c f .  Ruman a se culcn=Italian coricarsif 
e x - [ s - ]  privative). Kext we find this warlike Ruman population 
largely incorporated in the Bulgarian kingdom, and. if we are 
to judge from the names Paganus and Sabinus, already supplying 
it with rulers in the 8th century. The blending and close contact 
during this period of the surviving Latin population with the 
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Slavonic settlers of the peninsula impregnated the language with 
its large Slavonic ingredient. The presence of an important Latin 
element in Albanian, the frequent occurrence of Albanian words 
in Rumanian and the remarkable retention by both languages of 
a suffix article may perhaps imply that both alike took their 
characteristic shapes in the same region. The fact that these 
peculiarities are common to the Rumans north of the Danube, 
whose language differs dialectically from that of their southern 
brothers, shows that it was this southern branch that throughout 
the early periods of Ruman history was exercising a dominating 
influence. Migrations. violent transplantation. the intercourse 
which was kept up between the most outlying members of the 
race, at a later period actual colonization and the political in- 
fluence of the Bulgaro-Vlachian empire! no doubt contributed to 
propagate these southern linguistic acquisitions throughout that 
northern area to which the Ruman people was destined almost 
imperceptibly to shift its centre of gravity. 

Byzantium, which had ceased to be Roman and had become 
Romanic. renewed its acquaintance with the descendants of the 
Latin provincials of Illyricum through a Slavonic medium, and 
applied to them the name of Vlach. which the Slav himself had 
borrowed from the Goth. The first mention of Ylachs in a Byzan- 
tine source is about the year 976, when Cedrenus (ii. 439) relates 
the murder of the Bulgarian tsar Samuel's brother "by certain 
Vlach wayfarers." at a spot called the Fair Oaks, between Castoria 
and Prespa. From this period onward the Ruman inhabitants of 
the Balkan peninsula are constantly mentioned by this name, and 
there are a series of political organizations and territorial divisions 
connected with the name of Vlachiu. A short synopsis may be 
given of the most important of these, outside the limits of 
Rumania itself. 

Political and Territorial Divisions.-I. The Bz~lgaro-Vlach 
E?npire.-After the overthrow of the older Bulgarian tsardom by 
Basil "the Bulgar-slayer" (976-102 j j , the Vlach population of 
Thrace, Haemus and the hloesian lands passed once more under 
Byzantine dominion; and in 118j a heavy tax, levied in kind on 
the cattle of these warlike mountain shepherds, stirred the Vlachs 
to revolt against the emperor Isaac Angelus. and under the leader- 
ship of two brothers. Peter and Asen, to found a nelv Bulgaro- 
Vlachian empire. which ended with Kaliman I1 in 125;. The 
dominions of these half-Slavonic, half-Ruman emperors extended 
north of the Danube over a great deal of what is now Rumania, 
and it \\-as during this period that the Vlach population north of the 
river seems to have been most largely reinforced. The 13th- 
century French traveler Rubruquis speaks of all the country be- 
tween the Don and Danube as Asen's land or Blakiiz. 

2 .  Great ITa1aclzia.-It is from Anna Comnena, in the second 
half of the I rth century, that we first hear of a Vlach settlement, 
the nucleus of which \vas the mountainous region of Thessaly. 
Benjamin of Tudela, in the succeeding century, gives an interesting 
account of this Great Walachia, then completely independent. 
I t  embraced the southern and central ranges of Pindus, and ex- 
tended over part of Macedonia. thus including the region in ~ ~ h i c h  
the Roman settlers mentioned in the Acts of St. Demetrius had 
fixed their abode. After the Latin conquest of Constantinople in 
I 204. Great LValachia was included in the enlarged despotat of 
Epirus. but after passing under the yoke of the Serb emperor 
Dushan and other Serbian rulers in the 14th century, was finally 
conquered by the Turks in 1393. Many of their old privileges 
were accorded to the inhabitants. and their taxes were limited to 
an annual tribute. Since this period the Megalovlachites have 
been largely Hellenized, but they are still represented by the flour- 
ishing Tzintzar settlements of Pindus and its neighbourhood. 

3. Liftle Tt7alachia was a name applied by Byzantine writers to 
the Ruman settlements of Aetolia and Acarnania, and with it may 
be included "Upper Walachia." Its inhabitants are represented 
by the Tzintzars of the Aspropotamo and the Karaguni (Black 
Capes) of Acarnania. 

4. The hforlnchs (~Vlavrovlaclzi) of the 1t'est.-These are 
already mentioned as ~Tigri Latini by the presbyter of Dioclea 
(c. I I 50) in the old Dalmatian littoral and the mountains of 
Montenegro, Herzegovina and North Albania. Other colorlies 
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extended through part of the old Serbian interior, where there 
is a region called Stara VlaSka or "Old Walachia." The great 
commercial staple of the east Adriatic shores. the republic of 
Ragusa. seems in its origin to have been a Ruman settlement. and 
many Vlach traces survived in its later dialect. Philippus de 
Diversis, u-ho described the city as it existed in 1440, says that 
"the various officers of the republic do not make use either of 
Slav or Italian. with which they converse with strangers, but a 
certain other dialect only partially intelligible t o ,  us Latins," 
and cites words with strong Ruman affinities. I n  the mountains 
above Ragusa a number of Vlach tribes are mentioned in the ar- 
chives of that city. and the original relationship of the Ragusans 
and the nomadic Alpine representatives of the Roman provincials, 
who preserved a traditional knowledge of the old lines of com- 
munication throughout the peninsula, explains the extraordinary 
development of the Ragusan commerce. In the 14th century the 
Mavrovlachi or Morlachs extended themselves toward the Croa- 
tian borders, and a large part of maritime Croatia and northern 
Dalmatia began to be k n o ~ ~ n  as Morlacclzia. A Major Vl(1chin 
was formed about the triple frontier of Bosnia, Croatia and Dal- 
matia, and a "Little Walachia" as far north as Poiega. The Rlor- 
lachs were Slavonized. 

5 .  Cici of 1stria.-The extreme Ruman offshoot to the north- 
west is represented by the Cici of the Val d'Arsa and adjoin- 
ing Istrian districts. They represent a 15th-century Morlach 
colony from the isle of Veglia, and had formerly a wider extension 
to Trieste and the counties of Gradisca and Gorz. The Cici 
almost entirely abandoned their native tongue, which is the last 
remaining representative of the old Morlach, and forms a con- 
necting link between the Daco-Roman (or Rumanian) and the 
Illyro- or Macedo-Roman dialects. 

6. Rumans o j  Transylvaniu and Hungary.-As already stated, 
a large part of the Hungarian plains were, at the coming of the 
Rlagyars in the 9th century, known as Pasc~la Ronzanorztm. At a 
later period privileged Ruman communities existed at  Fogaras, 
where was a S i h n  Vlachorum, at Marmaros, Deva, Hatzeg, Hun- 
yad and Lugos, and in the Banat were seven Ruman districts. Two 
of the greatest figures in Hungarian history, the 15th-century 
rulers John Corvinus of Hunyad and his son King Matthias. were 
due to this element. For its later history see TRANSYLVANIA. 

VLADIKAVKAZ, Russian S.F.S.R.: see ORJOSIKIDZE. 
VLADIMIR, ST. (c. 9 56-101 j). grand duke of Kicv and of 

all Russia, was the youngest son of Svyatoslav I and his mistress 
Malushka. In  970 he received Great Novgorod as his appanage. 
On the death of Svyatoslav in 972. a long civil war took place 
between his sons Yaropolk and Oleg, in which Vladimir was in- 
volved. From 977 to 984 he was in Scandinavia, collecting as 
many of the viking warriors as he could to assist him to recover 
Novgorod, and on his return marched against Yaropolk. On his 
way to Kiev he sent ambassadors to Ragvald, prince of Polotsk, to 
sue for the hand of his daughter Ragnilda. The haughty princess 
refused to affiance herself to "the son of a bondswoman." but 
Vladimir attacked Polotsk. slew Ragvald and took Ragnilda by 
force. Subsequently (980) he captured Kiev also; slew Yaropolk 
by treachery, and was proclaimed prince of all Russia. I n  981 he 
conquered the Chervensk cities, the modern Galicia; in 983 he 
subdued the heathen Yatvyags. whose territories lay between 
Lithuania and Poland; in 98 j  he led a fleet along the central rivers 
of Russia to conquer the Bulgars of the Kama, planting numerous 
fortresses and colonies on his way. At this time Vladimir was a 
thoroughgoing pagan. He  increased the number of the trebislzclza, 
or heathen temples; offered up Christians (Theodore and Ivan, 
the protomartyrs of the Russian church) on his altars; had 800 
concubines, besides numerous wives; and spent his whole leisure 
in feasting and hunting. He  also formed a great council out of 
his boyars, and set his 12  sons over his subject principalities. 

In  the year 987. as the result of a consultation with his boyars, 
Vladimir sent envoys to study the religions of the various neigh- 
bouring nations whose representatives had been urging him to em- 
brace their respective faiths. The result is amusingly described by 
the chronicler Kestor. Of the Moslem Bulgarians of the Volga 
the envoys reported "there is no gladness among them; only sor- 
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row and a great stench; their religion is not a good one." In the 
temples of the Germans they saw "no beauty"; but a t  Constanti- 
nople. \$here the full festival ritual of the Orthodox Church was 
set in motion to impress them. they found their ideal. "We no 
longer knew whether we vere  in heaven or on earth, nor such 
beauty, and XTe know not how to tell of it." If Vladimir was im- 
pressed by this account of his envoys, he was yet more so by the 
offer of the emperor Basil I1 to give him his sister Anna in mar- 
riage. In  988 he was baptized at Kherson in the Crimea, taking the 
Christian name of Basil out of compliment to his imperial brother- 
in-lam; the sacrament was followed by his marriage with the 
Roman princess. Returning to Kiey in triumph, he converted his 
people to the ne\\ faith with no apparent difficulty. Crypto- 
Christians had been numerous in Kiev for some time before the 
public recognition of the Orthodox faith. The remainder of the 
reign of Vladimir was devoted to good works. He  founded nu- 
merous churches, including the splendid Desyat in~zuy  Sobor or 
"Cathedral of the Tithes" (989), established schools, protected 
the poor and introduced ecclesiastical courts. 

With his neighbours he lived at  peace, the incursions of the 
savage Petchenegs alone disturbing his tranquillity. His nephew 
Svyatpolk, son of his brother and victim Yaropolk, he married to 
the daughter of Boleslaus of Poland. H e  died at  Berestova, near 
Kiev. \i?hile on his way to chastise the insolence of his son. Prince 
Yaroslav of Novgorod. The various parts of his dismembered 
body were distributed among his numerous sacred foundations and 
nere  venerated as relics. The Lniversity of Kiev has rightly been 
named after the man who both civilized and Christianized ancient 
Russia. His memory was also kept alive by innumerable folk bal- 
lads and legends. With him the Varangian period of Russian 
history ceases and the Christian period begins. 

B I B L I O G R . ~ P H Y . - M ~ ~ ~ O ~ ~ ~ ~ S  (in Russian), published by the Commis- 
sion for the Examination of Ancient Documents (Kiev, 1881, etc.) ; 
I. Komanin and M. Istomin, Collection o f  Historical Afaterials (in Rus- 
sian) (Kiev, 1890, etc.) ; 0. Partitsky, Scandinavianisnz in Ancient Rus- 
sia (in Russian) (Lemberg, 1897) ; A. Lappo-Danilevsky, Scythian 
Antiquities (in Russian) (St. Petersburg, 1887) ; J .  Macquart, 
Ostezaropiiische u. ostasiatische Streijziige (Leipzig, 1903) ; L. C. Goetz, 
Das Kiever Hohlenkloster als Kulturzentrum des vormongolischen 
Russlands (Passau, 1904). (R.  N. B.) 

VLADIMIR, a city and capital of Vladimir oblast (formed 
out of Ivanovo oblast in 1944), Russian Soviet Federated Socialist 
Republic. was known in history as Vladimir-on-the-Klyazma to 
distinguish it from Vladimir in Volhynia. I t  is picturesquely 
situated on the Klyazma and Lybed, in 56" 8' N., 40' 20' E. 
Pop. (1959) 154!000. 

The town is a trading centre on the railway and river between 
bIosco~v and Gorki. Factories for knitted goods, fruit juice and 
bricks were established and oil-pressing and sawmilling industries 
were developed there. Other industries include the manufacture of 
plastic products, precision instruments and tractors. Extensive 
cherry orchards occupy the surrounding slopes; the custom arose 
of building in each orchard a small watchtower, with cords drawn 
in all directions to be shaken by the watcher when birds alight. 

The citadel stands on a hill and contains two very old cathedrals 
-the Lspenskiy (restored in 1891). where all the princes of 
Vladimir were buried, and the Dmitrievskiy (1197; restored in 
1834-35) Several churches date from the 12th century. 

Vladimir first comes into notice in I I 5 I ,  when Andrei Bogolyub- 
skiy secretly left Vyshgorod-the domain of his father in the 
principality of Kiev-and migrated to the newly settled land of 
Suzdal, where he became (11 j i )  grand prince of the principalities 
of Vladimir, Suzdal and Rostov. Although Ivan Kalita (1328-41) 
made Moscow the real head of the RZLS states, Vladimir remained 
the coronation city of the grand princes until 1431. and Simeon 
the Proud. Ivan the Good, Dmitri of the Don and Vasili I were 
cro~l-ned there. 

VLADIRIIR, a former province of the Russian S.F.S.R., was 
divided among the Moscow, Yaroslavl, Ivanovo, Gorki and 
Ryazan regions. I t  did not coincide with the pre-1917 province 
of the same name. 

VLADIMIRESCU, TUDOR ( ? -I 82 I ) ,  Rumanian popular 
leader, was a native of Oltenia, of peasant origin but educated 

among the lesser nobility. He  took part in the Serb uprising of 
1804. In the Russo-Turkish wars of 1806-12 he led a body of ir- 
regular Rumanian troops known as pandz~ri, was made a lieutenant 
in the Russian army and decorated. Having joined the PhilikC 
Hetairia, the Greek revolutionary movement led by Alexander 
Ypsilanti ( q  v . ) ,  he organized a revolt in Wallachia at the begin- 
ning of 1821 to coincide with the Greek rising planned in Lfoldavia. 
i'ladimirescu brought out his panduri even before Ypsilanti had 
crossed the Prut (Feb. 20, 1821), but the two risings, neither 
of which received Russian support, soon took on a different 
character. Vladimirescu's insurrection mas at  first mainly social, 
the peasants flocking to his standard against the boyars and in- 
dulging in wholesale pillage. but on reaching Bucharest in March 
he recognized the provisional government and joined forces ~ % i t h  
the more enlightened boyars to proclaim a Rumanian national 
crusade, thereupon curbing the excesses of his men. While 
Ypsilanti aimed at  throming off the Turkish yoke. Vladimirescu 
was milling to come to an accommodation with the Turks if they 
would throw out the Phanariotes and set up a national Rumanian 
government. Ypsilanti, entering Bucharest ten days after Vladi- 
mirescu, treated him as a traitor and had him assassinated. 

(B. BR.) 
VLADIMIR VOLHYNSKIY: see WLODZIRIIERZ-WOLYN- 

SKI, a tomn in the province of Volhynia, Poland. 
VLADIVOSTOK, a port of Asiatic C.S.S.R.. capital of Pri- 

morski oblast, Russian Soviet Federated Socialist Republic, in 43" 
l l r S . ,  131" 53' E. I t  stretches along the northern shore of the 
Golden Horn, on the slope of a ridge of hills extending w e s t ~ a r d  
to Amur bay I t  is an important city in the far eastern area; its 
easily accessible harbour, 4 mi. by 1 mi., kept open all the winter 
by icebreakers, made it the most important naval and commercial 
centre on the Russian Pacific coast. Pop. (1959) 283,000. A 
long stone mole for berthing and unloading ships was built a t  the 
port, where there are cargo-storage facilities and engineering and 
repairing yards for ships. 

Major exports include timber and lumber. fish, vegetable oils, 
coal and grain. Industries in Vladivostok the chief base of Sovlet 
whaling flotillas, fishing and crabbing, include fish and food canning 
and related industries. Airplanes and ships are also built there. 

A hydrobiological station was established at  Basargin peninsula 
in 1925. The city became the seat of various research and educa- 
tional institutions, such as the Pacific Institute of Fisheries and 
Oceanography and a polytechnic institute. 

Muraviev selected the site after the treaty of Aigun (1858) 
by which the district was ceded to Russia. In  July 1860 the 
first settlers arrived there; the name Vladivostok means "domina- 
tor'' or "ruler of the east." and the Russians gave concrete evidence 
of their intention to fulfill that promise when, I 2 years later, they 
established, to the annoyance of Japan, their far eastern naval base 
there. I t  also became a major air base and during World LVars 
I and I1 was important as a supply port. A railway via Man- 
churia and the Trans-Baikal district reached the town in 1897, 
though the final link with the Trans-Siberian was not completed 
ill 1917. Radio stations and cable connection to Japan were 
zstablished. 

VLAMINCK, MAURICE DE ( I  876-19 j8) ,  French painter 
and writer in the Fauve group, \\-as born in Paris on April 4, 
1876. He lived in and near country places most of his life, how- 
ever, a fact which may account for his rugged and picturesque 
personality as well as his flair for nature. He  became a musician, 
actor and cyclist as well as painter. His interest in art dates 
from 1895% with lessons in drawing and study of the Impressionlsts 
who were then being shown. During 1899-1900 he gave music les- 
sons for a living and performed as an actor. At the same time he 
met AndrC Derain, n i th  whom he shared studio quarters on the 
island of Chatou. The following year, in company with Derain. he 
was impressed by the Van Gogh exhibition at Bernheim's Paris 
gallery; he also met Henri Matisse that year and began to exhibit 
at the Salon des IndCpendants. His first novel. Grains au  vent,  
dates from this period (illustrations by Derain) ; two others were 
to come later. In  1905, in the famous "Bateau Lavoir" artist 
group, he met Pablo Picasso and Kees van Dongen. The same year 
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(crucial for the beginning of the Fauve movement) Vlaminck 
joined with Matisse, Albert Marquet, Derain. Henri hlanguin, 
Georges Kouault, van Dongen, etc., in their group showing at the 
annual Salon d'..\utomne, where the term "Fauve" or "wild beast" 
was first applied to their dynamic, vibrating canvas surfaces with 
their large bold areas of intense colour applied in a spontaneous, 
even violent manner. By 1908 Vlaminck gave up this type of 
painting in favour of the subdued melancholy of the Romantic 
landscapes. 

Vlaminck died Oct. 11. 1958, near Paris. 
See Klaus G. Perls, Vlantinck (1941) ; M .  Gauthier, Vlanzimk (1949) ; 

G. Duthuit, The Faz~v i s t  Paintevs (1950). (B. S. Ms.) 
VLONE (Tosk dialect V L O R ~ ;  Gheg V~on-2 ;  internationally 

kno~vn as YALOK.~) ,  a seaport of Albania) lies at the northeast end 
of a gulf which is largely protected by mountains and by the island 
of Sazan (Saseno), the ancient Saso, and which provides sheltered 
anchorage under the lee of the Karaburun spit (2:700 ft .) .  Pop. 
(195;) 28,212. part ?\loslem. part Greek Orthodox, with a fellr 
Roman Catholics. The port itself is somewhat exposed and lacks 
breakwaters. Since \Yorld IYar I1 it has been improved and a 
neiv quay constructed. The pleasant, shady town, about 14 mi. 
inland, is surrounded by hilly olive groves. The most important 
export from \;lone, crude oil from the Kucove and Patos oil fields, 
which \yere linked by pipeline to the loading point south of the 
port, was affected by the opening in 1957 of the oil refinery at  
Cerrik, near Elbasan. The export of natural bitumen from Se- 
lenice is also handled by the port. There are a fishing industry 
and a fish cannery. and olive oil and alcohol factories. Industries 
set up after LYorld R7ar I1 included cement making and rice husk- 
ing. A macadamizedroad links the port ~vith Durres and Tirane. 

Vlone (the ancient Avlon or Avlona) played an important part 
in Greek and Roman times and in the 11th- and 12th-century wars 
between Normans and Byzantines, and later changed hands be- 
tween Venetians: Serbs and Turks. On Nov. 28, 1912. Ismail Bey 
\:lora proclaimed here the independence of Albania. In  1914 the 
Italians occupied Sazan and later Vlone itself. which they held 
until 1920, when they withdre~v, retaining Sazan, the key to the 
Otranto strait. Vlone passed again to the Italians  hen they oc- 
cupied Albania in April 1939, but, with the rest of the country. 
\'lone and Sazan reverted to the Albanians with the departure of 
the German forces in 1944. The historic ruined fortress of Kanine 
stands on a hill about 2: mi. S. of the town. (D. R. 0.-H.) 

VOCATIONAL EDUCATION, or trade or industrial train- 
ing, is the term applied to instruction that is intended to fit persons 
for specific industrial or commercial occupations. I t  may be 
secured in various ways: (1) learning on the job by the "pickup" 
method without educational supervision; ( 2 )  learning in shop- 
training departments or vestibule schools maintained by em- 
ployers; (3 )  learning as indentured apprentices; (4) learning in 
trade, technical secondary, continuation or night schools; and ( 5 )  
learning in shops and schools according to some co-operative 
arrangement berween industrial establishments and the schools. 

Vocat,ioilal education in schools is a relatively modern develop- 
ment. Until the 19th century vocational education, except for 
the professions, was provided only by apprenticeship. In ancient 
Greece such instruction was regarded as unvorthy of those who 
would become freemen, and a sharp distinction was drawn between 
vocational and liberal education. This distinction ~vas  perpetu- 
ated in the educational practice of western Europe; vocational 
education continued to be associated with low social status! while 
schools with classical curriculums viere regarded as providing the 
education "necessary for a gentleman." The grovvth of indus- 
trialization stimulated a nex  attitude. however, and during the 
19th century several leading European nations, notably Germany, 
began to recognize the importance of vocational instruction in 
the elementary and secondary schools. (x.1 

U n i t e d  States.-Vocational education in the schools of the 
U.S. received its first great stimulation in 1906, when the Sational 
Society for the Promotion of Industrial Education was organized 
for the purpose of extending vocational education throughout the 
U.S. I t  was active in securing passage of the Smith-Hughes act 
on Feb. 23, 1917. This act provided federal aid for public schools 

offering approved trade and industrial, agricultural and home- 
making courses of less than college grade to pupils 14 years of age 
and older. I t  also made provision for teacher training, civilian 
rehabilitation and vocational research. Subsequent acts-George- 
Reed (1929). George-Ellzey (1934). George-Deen (1936). George- 
Barden ( 1 9 4 6 b a n d  other special legislation increased federal 
appropriations to $28,500.000 annually and extended benefits to 
Alaska, Hawaii, Puerto Rico and the Virgin Islands. 

Federal aids are administered by the U S. office of education 
through state boards designdted by slate legislatures to prepare 
and develop vocational education programs that meet federal ap- 
proval. Trade training is offered both through state schools, as 
in ?*lassachusetts and New Jersey, and in local special vocational 
schools, vocational high schools or trade and technical schools. I n  
LYisconsin the vocat i~nal  and adult education program is adminis- 
tered by a state board of vocational and adult education through 
local boards of vocational and adult education in cities of 5,000 or 
more. 

In  industrial centres throughout the country trade apprentice- 
ship is nell established. Apprentices receive their practical in- 
struction on their jobs and their related training in apprentice 
or vocational schools. The bureau of apprenticeship of the U.S. 
department of labor has developed indentured apprenticeship in 
co-operation with the states. In  the second half of the 20th cen- 
tury there were more than 155.000 apprentices in the U.S and its 
possessions. The ten leading industrial states together had more 
than 95,000 of these apprentices. 

Compulsory education laws and technological progress have 
raised the age and general school attainment of young people be- 
ginning employment. Industrial needs, too. changed and required 
an increasing number of technicians. Technical institutes were 
established to train them. I n  California, tno-year courses for 
technicians are offered as terminal courses in the local junior 
colleges to fill this need. Also, there was an increase in attendance 
a t  evening vocational schools on the part of older workers wishing 
to keep up with the changes occurring in their occupations. 

(JY. F. R ) 
G r e a t  Britain.- In Great Britain the traditional prejudice 

against vocational training persisted longer than in most other 
European countries I t  influenced the opinion not only of ad- 
herents of liberal education but also of the workers, who feared 
that it might be used as a convenient method of recruiting cheap 
labour. Although in 1895 an important royal commission on sec- 
ondary education, presided over by Lord Bryce. pleaded strongly 
for a more sympathetic approach to the education of craftsmen, 
the new grammar schools. established under the Education act of 
1902. adhered to the liberal curriculum. A number of trdde and 
junior technical schools mere established, honever, by local au- 
thorities and in 1938 a report of the Consultative Committee 
on Secondary Education (known as the Spens report) was able to 
point to the success of these ventures and reaffirm strongly the 
advocacy of secondary technical education contained in the Bryce 
report. 

IIThen the Spens report was first published the Trades Union 
congress urged that any move t o ~ i a r d  specialized training of a 
vocational character "should be made ui th  great caution and 
ai thout  prejudice to the general education of the child." The 
success of ministry oi  labour training schemes during World JYar 
I1 helped to allay the suspicion of vocational teaching after the 
age of 15, and there nas  a much mider recognition of its value 
to industry and commerce. 

The Education act of 1941 made provision for county colleges 
~ ~ h i c h  all young people who had left school were to attend for 
a day a week or its equivalent; and it na5 contemplated that the 
curriculum mould include vocational training. Postwar economic 
conditions delayed the implementation of this important feature 
of the act ;  but in the second half of the 20th century, in addition 
to nearly 300 secondary techrlical schools that had become well 
established, there had been a notable Increase of part-time tech- 
nical education, helped by the increas~ng readiness of firms to re- 
lease young workers for a day or half day each meek for such 
training. As against the 40,000 thus released before World LVar 
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11, there were more than ten times as many young workers re- 
ceiving part-time education in this way. Public opinion about 
vocational training a t  an appropriate age had changed consider- 
ably, and there was a growing acknowledgment of the truth of 
A. N. Whitehead's dictum that "the antithesis between a techni- 
cal and a liberal education is fallacious." See TECHNICAL EDUCA- 
TION; APPRENTICESHIP; ADULT EDUCATION. 

See also references under "Vocational Education7' in the Index 
volume. (W. 0 .  L. S.) 

BIBLIOGRAPHY.-Layton S. Hawkins, Charles A. Prosser and John 
C. Wright, Development o f  Vocational Education (1951)  ; John A Mc- 
Carthy, America's Greatest Resource (1950)  ; U.S. Department of 
Health, Education, and Welfare, Digest of Annual Reports of  State 
Boards for Vocational Education to the Ofice of Education, Division 
o f  Vocational Education (annual). (W. F. R.) 

VOCATIONAL REHABILITATION : see REHABILITA- 
TION, MEDICAL AND VOCATIONAL. 

VODENA, meaning "city of waters7' (Slav. voda, "water"), 
was the medieval name for the town of Edessa (originally ancient 
Aegae) in Greek Macedonia. See EDESSA. (D.  M. N.) 

VODKA (WODKA) , the national distilled alcoholic beverage 
of Russia and Poland (in Polish the "w" has the "v" sound). The 
word means "little water," a diminutive, endearing term. Vodka 
was first produced in Russia in the 14th century. The spirits from 
which it  was made were obtained from the agricultural product 
that was most abundant, and cheapest, locally. Wheat, rye, maize, 
potatoes, sugar beets or a combination of several of these were and 
still are employed. 

I n  Russia and Poland the producers of vodka, instead of carry- 
ing out distilling operations, eventually came to buy highly rectified 
distilled spirits, which they further rectified by filtration through 
beds of vegetable charcoal. The purified spirit was next reduced, 
without being aged, to potable strength with distilled water and 
then was bottled. This is the traditional method followed today 
in Russia, Poland and elsewhere. The resultant product is colour- 
less and without any specific flavour or taste. Potable strength 
in Russia has generally been 80 proof (40% alcohol by volume), 
although in Poland it is 90 proof (45% alcohol by volume). In 
both countries, small quantities are bottled at  higher proofs. Be- 
fore World War 11, the consumption of vodka was confined al- 
most entirely to Russia, Poland and the Baltic states. After World 
War 11, however, the production and use of vodka increased 
enormously in other countries, particularly in the United States. 

Each producing country or region has developed techniques for 
processing vodka from the raw materials most easily obtainable 
locally. In  the United States and the United Kingdom great ad- 
vances have been made in distillation from cereal grains, while 
in Russia and Poland techniques have been developed in distilling 
spirits from potatoes. Thus in Russia and Poland potato spirit 
vodkas are preferred, while in the United States vodka is produced 
almost entirely from grain spirits. United States federal regula- 
tions define vodka as "neutral spirits distilled from any material 
a t  or above 190 proof, reduced to not more than 110 proof and not 
less than 80 proof and after such reduction in proof, so treated 
. . . (with vegetable charcoal for a t  least 8 hours) . . . as to 
be without distinctive character, aroma or taste." 

In  Poland a product called zubrowka is made by steeping 
zubrowka grass in vodka. This gives the beverage a light yellow- 
ish tinge, an aromatic bouquet and a slightly bitter undertone. 

The traditional Russian and Polish method of drinking vodka is 
neat (i.e., straight) in glasses of about one ounce capacity and 
ice cold. In  other countries, especially the United States, vodka 
is consumed in mixed drinks of all kinds. Some of the most pop- 
ular are the screwdriver, a glass of orange juice with a jigger of 
vodka mixed in; the bloody mary, a glass of tomato juice with 
vodka; the Moscow mule, ginger beer with vodka added; vodka 
with tonic; and vodka martini. 

See also ALCOHOLIC BEVERAGES, DISTILLED: Classification of 
Potable Sfiirits. ( H .  J. G N. )  

VOGEL, SIR JULIUS (1835-1899), British colonial states- 
man, son of Albert Leopold Vogel, was born in London on Feb. 24, 
1835, was educated at  University College school, London, and 
emigrated to Victoria during the exciting years which followed the 

discovery of gold fields there. H e  became editor of a newspaper 
at Maryborough, stood for the legislative assembly and was de- 
feated and in 1861 left Victoria, carried in the mining rush to 
Otago, N.Z., where much gold had just been found. Settling 
in Dunedin, he bought a half-share in the Otago Daily T imes  
and \%as soon its editor and a member of the Otago provincial 
council. 

He made his paper the most influential in the colony, and was re- 
turned to the house of representatives. In 1866 he was head of 
the Otago provincial executive; by 1869 he had made his mark in 
the New Zealand parliament and was treasurer in the ministry of 
Sir William Fox. He brought forward schemes for the construc- 
tion of trunk railways and other public works. the purchase of land 
from the Maori tribes and the introduction of immigrants, all to 
be done with money borrowed in London. For the next six years 
he was the most powerful man in the colony. In  1875 he was 
knighted. 

In  1874 Vogel. until that time a supporter of the Provincial 
system, decided to abolish it. I n  this, with the aid of Sir E. W. 
Stafford and Sir H. A. Atkinson, he succeeded. In the struggle, 
however, he broke with many of his old allies, and in 1876 suddenly 
left New Zealand to take the post of agent-general in London. 

The last years of his life were spent in England. He died there, 
at East Molesey, on March 13, 1899. 

VOGELSANG, KARL, FREIHERR VON (1818-1890), Ro- 
man Catholic German social reformer, was born at  Liegnitz on 
Sept. 3, 1818. After studying law a t  Bonn, Rostock and Berlin, 
he entered the Prussian government service, but after the revo- 
lution of 1848 retired to his ancestral estate in Mecklenburg. 
Becoming a Catholic in 1850, he moved first to Cologne and later 
to Vienna, contributing to German and Austrian periodicals and 
newspapers. 

Vogelsang's basic views were derived from a mixture of scholas- 
ticism and romanticism, the latter as interpreted by Adam Miiller. 
Condemning capitalism in terms similar to those of socialist 
writers, he advocated its replacement by a Christian order of 
society, culminating in a corporative system with self-government 
of the various socio-economic groups. Interest rates were to be 
abolished as much as possible. Farmers and artisans were to be 
organized in co-operatives with legal powers over their members; 
industrial organization was to follow similar lines, with the 
workers sharing in the profits. These views bear some similarity 
to those of the guild socialists. Some of his views were too deeply 
influenced by the romantic school to be realistic. His numerous 
articles, however, while more popular than scholarly, exerted great 
influence, and helped shape the ideas and actions of the Austrian 
Christian Social party as founded by Karl Lueger. Vogelsang died 
in Vienna on Nov. 8, 1890. 

Vogelsang's more significant writings were edited by Wiard 
Klopp in Die sozialen Lehren des Freiherrn v o n  Vogelsang (1894) 
and Leben und bYirken des Sozialpolitikers Freilzerr von  Vogelsang 
(1930). (F.  A. Hs.) 

VOGLER, GEORG JOSEPH (1 749-1814), usually known 
as AbbC or .4bt (Abbot) Vogler, German organist and music 
theorist, immortalized by Robert Browning's poem, was born in 
Wiirzburg on June 15, 1749, and was educated at the Jesuit college 
there. His father was a violinmaker and he learned to play the 
violin, organ and other instruments before he was ten, developing 
for himself an original system of fingering. In 1771 he went to 
Mannheim, where he composed a ballet for the elector, who sent 
him to study music in Italy, first a t  Bologna under Padre Martini 
(with whom he violently disagreed) and then in Padua with Fran- 
cesco Vallotti. In  1773 he was ordained priest in Rome, becoming 
chaplain to the pope, knight of the Golden Spur and member of 
the academy of Arcadians. Returning to Mannheim in 1775, he 
was made court chaplain and second Kapellmeisfer, and started 
his first Tonsch~lle,  where he taught his own system of harmony, 
founded on the acoustical theories of Vallotti. In 1780 he fol- 
lo\i!ed the electoral court to Munich, where he became chief Ka-  
pellmeister in 1784, and during 1786-99 he held the post of court 
conductor in Stockholm, where he opened another school. 

During these years, however, his chief work was the development 
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of a simplified organ, based on Giuseppe Tartini's theory of har- 
monics, which he called the orchestrion. He traveled widely, 
giving lectures and demonstrations on it ,  and undertaking com- 
missions to simplify existing organs by introducing free reeds and 
rearranging the pipes. He made a great reputation with pieces 
such as J. H. Knecht's "A Pastoral Festival Interrupted by a 
Storm." In 1807 he settled in Darmstadt at the invitation of the 
grand duke and opened his most successful school, where C. M. 
von ib'eber and G. Meyerbeer were among his pupils. His best 
works were his Symphony in C and the Requiem Mass, which he 
finished just before he died a t  Darmstadt on May 6, 1814; he also 
wrote several books on harmonics. 

VOGT, JOHAN HERMAN LIE (1858-1932), Norwegian 
geologist and petrologist who pioneered the application of physical 
chemistry to the study of the origin of igneous rocks and ore 
deposits, was born at  Tvedestrand on Oct. 14, 1858, the son of a 
physician; his mother was a sister of Marius Sophus Lie ( q . v . ) ,  
the celebrated mathematician. He was educated at  the University 
of Christiania (Oslo), taking the diploma of mining engineer in 
1880. In  1886 he was appointed professor of metallurgy at Chris- 
tiania but moved to Trondhjem in 1912 to the chair of mineralogy 
and geology in the technical high school. He retired from this 
post in 1928. 

His first important work, Studier over Slugger, appeared in 
1884. In this he examined the crystallization phenomena of fur- 
nace slags and drew attention to the close resemblance in mineral 
constitution and texture these artificial products bore to some 
igneous rocks. His principal work on slags, Die Silikatschmelzlos- 
ungen, appeared in 1903-04. These studies served as a starting 
point in his endeavour to work out on broad lines the application of 
the known laws of solutions to the crystallization of igneous rock 
magmas, and his pioneer work did much to stimulate experimental 
research on quantitative lines vvhich has followed. He died in 
Trondhjem on Jan. 3, 1932. (C. E. T.) 

VOGTLAND or VOIGTLAND, a district of Germany, forming 
the southwest corner of the pre-World War I1 Land of Saxony 
and also embracing parts of Thuringia, was bounded on the north 
by the former principalities of Reuss, on the southeast by Bohemia, 
and on the southwest and west by Bavaria. Its character is 
generally mountainous, and geologically it belongs to the Erzge- 
birge range. I t  is extremely rich in mineral ores-silver, copper, 
lead and bismuth. The name denoted the country governed for 
the emperor by a V o ~ t  (bailiff or steward). 

V O G U ~ ,  EUGENE MELCHIOR, COMTE DE (1848- 
1910). French author, was born at Nice on Feb 25. 1848. H e  
served in the campaign of 1870, and on the conclusion of the 
war entered the diplomatic service, being appointed successively 
attach6 to the legations at  Constantinople and Cairo and secre- 
tary at  St. Petersburg (Leningrad). He was almost the first to 
draw French attention to Dostoievski and his successors. He 
became a member of the French Academy in 1888. He died in 
Paris on March 24. 1910. 

/His morlts include: Histoires orientalas (1879) ; Portraits d u  siPcle 
(1883) ; L e  Fzls de  Pierre le Grand (1854) ,  Histoires d'hiver (1885) ; 
L e  R o m a n  russe (1886) ; Regards  historiqz~es et littdraires (1892) ; 
Coezrrs rzlsses (1894) ; U e v a ~ z t  le ~zecle  (1896) ; Jean d'dgrdve (1898) ; 
L e  Rappe l  des onzbres (1900) ; L e  Mai tre  de la mer  (1903) ; Vaxz?ne  
G o r k y  (1905). 

VOGUL (MAXSI) are an ethnic minority people living in the 
northern Ural mountains. According to the Soviet census of 1959, 
they numbered about 6.000. 

The language of the Vogul, and that of their eastern relatives. 
the Ostyaks (9.v.; Khanty), belongs, with Hungarian, to the Ugric 
group of the Finno-Ugric language family; Vogul and Ostyak are 
together referred to as Ob-Ugric (see FIXNO-UGRIC LAXGUAGES). 

The Vogul are spread out over an enormous territory: the 
Khanty-Mansi national district-constructed into a subordinate 
unit of the Russian Soviet Federated Socialist Republic during 
World War I1 out of part of the Omsk region-occupies about 
294,000 sq.mi. (The Ostyak-Vogul national district was estab- 
lished in 1930.) The capital is Khanty-Mansiysk, a town situated 
at  the confluence of the Ob and Irtysh rivers. 

Since the rivers of this region constitute the principal arteries 

for surface traffic and are also of dominant importance in Vogul 
subsistence (fishing), the four principal dialects are identified by 
the names of the rivers adjacent to which each group is spoken: 
Northern Vogul by the Sosva; Eastern Vogul by the Konda; 
Southern Vogul in a small enclave by the lower Tavda; and West- 
ern Vogul along three small tributaries of the upper Tavda-the 
Pelym, Yagil' and Lozva. These dialects differ rather substantially 
in terms of phonology, morphology and lexical stock, so that mu- 
tual intelligibility between, e.g., a Sosva Vogul and a Tavda Vogul 
is just barely possible. 

The Vogul were first mentioned by that name in Russian sources 
at  the end of the 14th century. Throughout their history they 
were variously exposed to the cultural and political impact of 
several of their linguistic relatives (the Uralic Samoyeds and 
Syryenians), Turkic peoples (including the Tatars, who had a pro- 
found impact) and the Russians. Their contacts with the latter 
are millenary, although they have been formally subjected for 
about 400 years. 

The majority of the people fish and hunt, but the Southern 
Vogul practise animal husbandry and the nomadic Northern Vogul 
keep reindeer. Vogul dwellings vary according to season from 
simple tents to more solid winter huts. For transportation they 
use boats and, in the winter, snowshoes or sleds. Since the middle 
of the 18th century, the Vogul increasingly became members of 
the Orthodox Eastern Church. 

At the beginning of the 1930s collectivization began in the 
remote regions inhabited by the Vogul, and efforts were intensified 
to develop a literature. Although religious tracts were published 
before 1917 in the Konda dialect, the newly created literary lan- 
guage was based on the Sosva dialect. Since 1932, a number of 
schoolbooks and other works (folklore collections, children's litera- 
ture, political pamphlets) appeared in Vogul. Instruction in Vogul 
schools on the elementary level was (1960s) conducted in the 
mother tongue. (T. A. SB.) 

VOICE is the sound produced by the vibrations of the vocal 
folds or cords. t n o  ligaments or bands of fibrous elastic tissue 
situated in the larynx. I t  is to be distinguished from speech. 
nhich is the production of articulate sounds intended to express 
ideas. (See SIXGING; PHONETICS; PROXUNCIATIOK.) 

Physiological  Anatomy.- The larynx is a valve guarding the 
entrance to the trachea. In man it is used as the organ of voice. 
I t  is situated in the neck where it forms a well-marked promi- 
nence in the middle line (see details under RESPIR~TORY SYSTEM, 
A N A T O ~ T Y  OF). I t  consists of a framework of cartilages, con- 
nected by elastic membranes or ligaments. and it contains two 
important structures knonn as vocal folds or cords. The latter. if 
brought into apposition, can be blown apart by an expiratory blast 
of a ir ;  a consequent fall in pressure in the trachea allo\\s the folds 
to come into contact again; repetition of this action allons puffs 
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FIG.  1.- LIGAMENTS A N D  CARTILAGES O F  T H E  LARYNX.  P O S T E R I O R  V I E W  

of air to escape rhythmically from the larynx into the pharynx 
and out by the mouth or nose mith the production of a note. 
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F I G .  2.- LIGAMENTS A N D  CARTILAGES O F  T H E  LARYNX,  ANTEROLATERAL 
V I E W  

The cartilages form the framework of the larynx. They consist 
of three single pieces (the thyroid, the cricoid and the cartilage 
of the epiglottis) and of three pairs (two arytenoids, two cornicu- 
late cartilages of Santorini and two cuneiform cartilages or 
cartilages of Wrisberg) (see fig. 1 and 2 ) .  The epiglottis, the 
corniculate and cuneiform cartilages and the apexes of the aryte- 
noids are composed of yellow or elastic fibro-cartilage, while the 
cartilage of all the others is of the hyaline variety, resembling that 
of the costal or rib cartilages. These cartilages are bound together 
by ligaments, some of which are seen in fig. 1 and 2 ,  while the 
remainder are represented in fig. 3. The structures specially con- 
cerned in the production of voice are the inferior thyroarytenoid 
folds, or true vocal folds. These are composed of fine elastic fibres 
attached behind to the anterior projection of the base of the 
arytenoid cartilages, processz~s vocalis (see fig. 3) and in front to 
the middle of the angle between the wings or laminae of the 
thyroid cartilage. They are continuous with the lateral crico- 
thyroid ligaments which form the conus elasticus (see fig. 3). 

The cavity of the larynx is divided into an upper and lower 
portion by the narrow aperture of the glottis or chink between the 
edges of the true vocal folds, the r i m  glottidis. Immediately 
ab0v.e the true vocal folds, between these and the false vocal 
cords, there is on each side a recess or pouch termed the ventricle 
of Morgagni, and opening from each ventricle there is a still 
smaller recess, the laryngeal saccule, which passes for the space 
of half an inch between the superior vocal cords inside and the 
thyroid cartilage outside, reaching as high as the upper border of 
that cartilage at  the side of the epiglottis. The upper aperture 
of the larynx is bounded in front by the epiglottis, behind by the 
summits of the arytenoid cartilages and on the sides by two folds 
of mucous membrane, the aryteno-epiglottic folds. 

The rima glottidis, between the true vocal folds, in the adult 
male measures about 23 mm., or nearly an inch from front to back, 
and from 6 to 19 mm. across its widest part, according to the 
degree of dilation. In  females and in males before puberty the 
anteroposterior diameter is about 17 mm. and its transverse di- 
ameter about 11.5 mm. The membranous vocal folds of the adult 
male are in length about 15 mm., and of the adult female about 
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F I G .  3.- SAGITTAL SECTION O F  T H E  LARYNX,  R I G H T  H A L F  

11 mm. The larynx is lined with a layer of epithelium which is 
closely adherent to underlying structures, especially over the true 
vocal folds. The cells of the epithelium, in the greater portion 
of the larynx, are of the columnar ciliated variety, and by the 
vibratory action of the cilia mucus is driven upward; over the 
true vocal folds, however, the epithelium is squamous. Numerous 
mucous glands exist in the lining membrane of the larynx, espe- 
cially in the epiglottis. In  each laryngeal pouch there are from 60 
to 70 such glands. 

Muscles of the Larynx.- The muscles of the larynx forming, 
with the arytenoid cartilages, the ri?~za glottidis, tighten or relax, 
and approximate or separate the vocal folds. Besides certain ex- 
trinsic muscles-sternohyoid, omohyoid, sternothyroid and thy- 
rohyoid-which move the larynx as a whole, there are intrinsic 
muscles which move the cartilages on each other. These muscles 
are the cricothyroid, the posterior cricoarytenoid, the lateral crico- 
arytenoid, the thyroarytenoid, the interarytenoid and the aryteno- 
epiglottidean. 

Cricothyroid.-This is a short thick triangular muscle. its fibres 
passing from the cricoid cartilage obliquely upward and outward 
to be inserted into the lower border of the thyroid cartilage and 
to the outer border of its lower horn. When the muscle contracts, 
the cricoid and thyroid cartilages are approximated. 

Thyroarytenoid.-This muscle is divided by anatomists into 
two parts, one, the internal, lying close to the true vocal cord, 
and the other, external, immediately within the ala of the thyroid 
cartilage. Many of the fibres of the anterior portion pass from 
the thyroid cartilage with a slight curve (concavity inward) to 
the vocal process at  the base of the arytenoid cartilage. They are 
thus parallel with the true vocal fold, and when they contract the 
arytenoids are drawn forward if the posticus muscles are relaxed; 
but if the arytenoid cartilages are braced back contraction of the 
muscle increases the elasticity of the margins of the glottis. The 
arrows in fig. 4[C] indicate how the cords are shortened by un- 
opposed contractions of the thyroarytenoid; the external fibres 
also rotate the vocal processes inward, and thus help in approxi- 
mating the folds. 

Cricoarytenoids.-The posterior and lateral cricoarytenoid mus- 
cles have antagonistic actions and may be considered together. 
The posterior cricoarytenoids arise from the posterior surface of 
the cricoid cartilage and, passing upward and outward, are at- 
tached to the outer angle of the base of the arytenoid; some fibres 
arise from the lateral aspect of the cricoid, to be inserted into the 
body of the arytenoid. On the other hand, the lateral cricoaryte- 
noids arise from the upper border of the cricoid as far back as the 
articular surface for the arytenoid, pass backward and upward, 
and are also inserted into the outer angle of the base of the aryte- 
noid before the attachment of the posterior cricoarytenoid. To 
the inner angle of the triangular base of the arytenoid are at- 
tached, as described above, the true vocal folds; and to the outer 
angle the two muscles in question. The posterior cricoarytenoids 
draw the outer angles backward and inward, rotating the inner 
angles, or vocal process, outward; the outermost fibres of the mus- 
cles draw the arytenoids away from one another and widen the 
rima glottidis. This action is opposed by the lateral cricoaryte- 
noids, which draw the outer angle forward and outward, rotate the 
inner angles inward, and thus approximate the cords. In  fig. 4[A] 
the arrows indicate the direction of action of the lateral crico- 
arytenoid, and the dotted lines show the positions to which its 
contraction brings the folds and vocal processes. Fig. 4[D] shows 
the action of the posterior cricoarytenoid in rotating outward the 
vocal processes of the arytenoid cartilages. 

1nterarytenoids.-These pass from the one arytenoid cartilage 
to the other, and in action these cartilages will be approximated 
and slightly depressed. In fig. 4[B] the arrows indicate the direc- 
tion of action of the interarytenoid, while the dotted lines show 
the positions of the folds and vocal processes on its contraction. 

In fig. 4[E] is shown the combined action of unopposed sphinc- 
teric muscles, as performed during swallowing; the action of the 
sphincteric group in phonation, opposed by dilator group of 
posticus muscles, is shown in fig. 4[F]. 

Aryteno-Epiglottidean Muscles.-These arise near the outer 
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angles of the arytenoid; their fibres pass obliquely upward, decus- 
sate and are inserted partly into the outer and upper border of 
the opposite cartilage, partly into the aryteno-epiglottic fold, and 
partly join the fibres of the thyroarytenoids. In action they as- 
sist in bringing the arytenoids together, while they also constrict 
the upper aperture of the larynx. 

Voice Registers.-The voice may be divided into the lower or 
chest register, the higher or head register and the small or falsetto 
register. Since all the resonators respond to the production of 
sound at  the glottis, these terms are 'misleading. In singing, the 
voice changes in volume and in quality in passing from one register 
into another. In the lower registers the membranous vocal folds 
vibrate, while the arytenoids remain stationary and in apposition. 
The whole mass of inferior thyroarytenoid fold-consisting of 
mucous membrane, fatty elastic connective tissue and underlying 
muscle-vibrates. In the falsetto voice the vocal folds are ap- 
proximated and the rima glottidis is short and of an elliptical 
shape; only the margins of the inferior thyroarytenoid folds vi- 
brate. The small register is a variant of the falsetto; in it only 
a part of the membranous glottis is bloyn open. 

The pitch of the voice appears 
to depend on the relation of the 

jl"\ /Î \ /? elasticity of the glottal margins 
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expelled from the trachea. The 
pitch can be raised by an increase 
of the former while the latter re- 
mains almost unchanged, or vice 
versa; probably an increase of 
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F I G ,  4 ,-ACTION OF I N T R l N S I C  M"S- changes of pitch in the chest reg- 
CLES OF T H E  L A R Y N X  ( see TEXT)  ister. In the head register it ap- 

pears that the innermost fibres 
only of the thyroarytenoid muscles are in contraction, rise of pitch 
being produced principally by rise of air pressure. 

In 1950 a theory was propounded in France that considered the 
production of sound at  the glottis to be due to rhythmical con- 
traction and relaxation of the marginal muscles, in response to 
a series of stimuli arriving in the recurrent laryngeal nerves. 
The fact that a pitch of more than 1,000 cycles per second 
can be attained presents difficulties, but the authors of the the- 
ory explained this as overcome by a diphasic or triphasic method 
of stimulation. Sir Charles Sherrington demonstrated that if 
muscles are stimulated more than 67 times per second tetanic con- 
traction is produced; experiments with animals, by means of a 
piezoelectric transducer or with a selenium cell responding to light 
shining through the glottis, prove that the thyroarytenoid muscles 
of the larynx may respond rhythmically to stimuli below a rate of 
110 per second, but that above this rate tonic contraction occurs, 
as is supposed to occur in the usually accepted myoelastic theory 
of phonation. 

Laryngoscopy.-By means of the laryngoscope it is possible to 
see the condition of the rima glottidis and the folds in passing 
through all the ranges of the voice. In 1807 P. Bozzini first 
showed that it was possible to see into the dark cavities of the 
body by illuminating them with a mirror! and in 1829 W. Babing- 
ton first saw the glottis. In  1855 Manuel Garcia investigated his 
own larynx and that of other singers, and three years later L. Tiirck 
and especially J. N. Czcrmak perfected the laryngoscope. In 1883 
Lennox Browne and Emil Behnke obtained photographs of the 
glottis in the living man. By using the stroboscope B. Oertel, A. 
Musehold, T. S. Flatau, J. Hegener and G. Panconcelli-Calzia 
enormously improved the technique of laryngoscopy. The endo- 
scope devised by Flatau and the autophonoscope originated jointly 
by Panconcelli-Calzia enable extensive observations on the larynx 
to be carried out while the mouth is closed. 

Other apparatus employed for investigating the mechanism of 
the voice includes the breathing flask of H. Gutzmann, the spi- 
rometer! the stethograph and pneumograph (used in connection 

with the manometer and the phonetic kymograph), all of which 
are employed for investigating breathing. For observing the ac- 
tion of the vocal folds there have been employed, in addition to the 
laryngoscope, the strobolaryngoscope and the endoscope, mano- 
metric flames, the Polsterpfeife of F. Wethlo, resonators, gramo- 
phones, microphones and oscillographs. For studying the supra- 
glottal resonators radiograms are taken. Other methods of study 
are the cathode-ray oscillograph and the piezoelectric transducer. 

Act ion  of t h e  Vocal Folds.-The best view of the larynx is 
obtained with the tongue flat, while attempting to sing the vowel 
"ee,",for this opens out the cavity immediately above the larynx. 
If the larynx is examined stroboscopically the vocal folds are seen 
to be alternately opening and closing along the ligamentous por- 
tions in the chest notes. In falsetto, part of the glottis is perma- 
nently open with the edges of the cords vibrating. I n  whisper the 
space betu~een the arytenoids is open. Should this occur during 
phonation, it constitutes a faulty mechanism producing breathy 
voice: n-hich is particularly to be avoided in singing. 

J. IT'yllie affirmed in 1865 that the false vocal cords play the 
chief part in the closure of the glottis during expiration. Lauder 
Brunton and J. T .  Cash confirmed M'yllie's results and further 
thought that the function of the false vocal cords was to close 
the glottis and thus fix the thorax for muscular effort. From the 
evidence of comparative anatomy, and from observations made 
on men, it has been demonstrated that in fixation of the thorax, 
the vocal folds are the important factor. By means of their clo- 
sure air is prevented from entering the lungs and as the thorax is 
to a certain extent unable to expand, because of this obstructive 
mechanism, the ribs tend to come to rest whereby a fixed origin 
is afforded to the various groups of muscles which move the arms. 

The conditions that define the attributes of the human voice 
are in essentials similar to those of musical instruments in general. 
The source of energy is the lungs. By them the air is forced under 
pressure through the glottis causing the vocal folds to move rhyth- 
mically, thereby producing a musical note. This musical note is 
a tone complex of simple harmonic vibrations some of which are 
modified by the sub- and supraglottal cavities acting as resonators. 
I t  is the train of sound waves thus modified. issuing from the 
mouth. which gives rise to vowels and voiced consonants. Such 
sound waves can be and sometimes are produced to a limited ex- 
tent by an indrawn current of air actuating the vocal cords. 

To what extent the infraglottal cavities (e.g., the trachea and 
chest cavity) influence the quality of the glottal note is undeter- 
mined. Investigators are however agreed that among the supra- 
glottal cavities the effect of the sinuses (e.g., the maxillary sinus. 
the ethmoidal cells. sphenoidal sinus and frontal sinus) is negli- 
gible oming to their small and variable size, unfavourable positions 
and minute openings. The expression "sinus tone production" 
would thus appear to be devoid of justification. Nor can there 
be any question of directing the voice to a.definite point in the 
buccal cavity. as the dimensions of the mouth cavity, in compari- 
son with the wave length of sound, are too small for reflection to 
be possible. 

A t t r i b u t e s  of Voice.-Voiced sounds may be described in 
terms of their physical constitution and the impression they make 
on a listener, Their physical description is given in terms of fun- 
damental frequency, harmonic structure and intensity. I n  the 
listener, impressions of different kinds are broadly correlated with 
these physical dimensions. The lundamental frequency of the 
voiced sound is mainly responsible for the sensation of pitch. the 
harmonic structure for impressions of quality or timbre, and the in- 
tensity of the sound waves for the loudness of the sound. 

Fzlndamentnl Freq~le?zcy.-During the production of \roice, the 
vocal folds perform repeatedly a rhythmical opening and closing 
that gives rise to a musical tone. Each opening of the folds pro- 
duces a small puft of air or pulse. the repetition rate of which 
determines the fundamental frequency of the voiced sound. com- 
monly expressed in cycles per second. This frequency depends on 
the mass, length and elasticity of the folds and on the pressure 
acting upon them. Increase of pressure in the expiratory air cur- 
rent leads to a rise in the frequency of vibration. 

The vocal folds are tightened if the arytenoid cartilages are 
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braced back by contraction of the cricothyroid and posterior crico- 
arytenoids, and the thyroarytenoids d l  then give elasticity to 
the margins of the glottis so that they will recoil after being blown 
apart.  The greater the degree of contraction the higher this elas- 
ticity becomes. All the nluscles except the cricothyroid (which is 
innervated by the superior laryngeal) receive nerve filaments from 
the inferior or recurrent laryngeal branch of the vagus, the fibres 
being derived from the accessory roots. Both the abductor and 
adductor nerves come therefore from the inferior laryngeal. 

At puberty, the development of the male larynx causes the folds 
to become more elongated than in women, in the ratio of 3 to 2 ,  
so that the male voice is of lower pitch and is usually stronger. 
During puberty the larynx grolvs rapidly, and the voice of a boy 
breaks in consequence of the lengthening of the folds, generally 
falling an octave or so in pitch. 

Castration, performed before puberty, prevents the male growth 
changes and leaves a high-pitched voice; a eunuch can therefore 
sing in a treble or soprano range. but with greater power than a 
woman, owing to his bodily bulk and lung capacity. 

I n  speech, the fundamental frequency ranges from about 80 
cycles per second in men's voices to about 400 c.p.s. in ~vomen's. 
The range covered in singing is considerably wider! from about D 
(74 c.p.s.) in bass voices up to F"' (1.408 c.p.s.) in soprano voices. 
Exceptional cases are sometimes reported in which singers produce 
frequencies as low as 44 and as high as 2.048 c.p.s. The ranges of 
the main types of voice used in music are sholvn in musical nota- 
tion in fig. 5 .  

The  Italian soprano 1,ucrezia Afiujari (1743-83) is said to have 
sung C"". a feat rivaled by Ellen Beach Ta~v-Goldthwaite. Dame 
Nellie XIelba ranged from B flat to F"'. The lowest note, E below 
the fourth ledger line in the bass #clef (44 cycles per second), 
is said to have been sung by Gaspard Foster. 

Hainzonic Str~lct~~rc.--The physical character of voiced sounds 
is dependent on the wave motions produced by vibration of the 
vocal folds and on the modifications of these wave motions by 
the sub- and supraglottal cavities. I t  is difficult to obtain direct 
evidence as to the exact form of the sound waves emitted by the 
larynx, but it can be deduced that this is essentially a pulse wave 
of approximately triangular wave form; this means that the larynx 
generates a fundamental frequency (determined by the period of 
the opening and closing of the vocal folds) and an extended series 
of harmonic frequencies, each an exact multiple of the fundamen- 
tal. This frequency complex is radiated from the larynx into the 
associated cavities and the relative amplitude of the harmonic com- 
ponents is modified by the natural frequency and the resonance 
characteristics of th'ese cavities. The harmonic structure of voiced 
sou~lds can thus be modified by the singer or speaker by changing 
the disposition of the resonating cavities. The commonest exam- 
ple of such differences in quality or timbre is provided by the pro- 
duction of different vowel sounds. Supposing that the larynx 
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produces a fundamental frequency of 100 c.p.s. and a long series 
of harmonics of frequency 200 c.p.s., 300. 400. 500, etc. If the 
speaker or singer wishes to produce tlie vowel "a," as in "hard," 
he tlisposes the supraglottal cavities so as to allolv the greatest 

amplitude to frequencies in the region of 800-1 200 c.p s. In order 
to change to the vowel "e." as in "head," he changes the cavities 
so as to allow greatest amplitude to harmonics in the region of 
600-2,000 c p.s. As long as the same disposition of the resonating 
cavities is maintained, the speaker produces the "same" vomel, 
even though the fundamental frequency may be changing. 

Other differences of quality in voiced sounds, such as that pecul- 
iar to a given speaker or singer, are also largely determined by the 
resonating cavities. Research has indicated, however, that the 
nature of the larynx tone itself plays an important part in this 
matter. High-speed pictures of the vocal folds in action, taken by 
means of a laryngoscope, have provided much information about 
the modes of vibration of the folds and the time pattern of their 
movement. The relation between the open phase and the closed 
phase of the movement, the degree to which the folds are approxi- 
mated, the manner in which the closure begins and ends, all are 
known to vary from speaker to speaker and from moment to mo- 
ment. Since these factors help to determine the sound generated 
in the larynx, they also affect the harmonic structure of the voiced 
sound. 

Intensity.-The intensity of voiced sounds, like their harmonic 
structure, is a function both of the action of the vocal folds and 
of the resonating cavities. The greater the amplitude of move- 
ment of the folds, and the longer the period for which they remain 
open in each cycle, the greater the intensity of the resulting sound. 
These two features of vocal-fold vibration in turn depend upon 
the efficiency with which the pressure of air supplied by the lungs 
is used to set and maintain the folds in vibration. The intensity 
of the voiced sound xvill also depend on the amplitude allowed to 
the various harmonics by the resonating cavities. 

The level of energy output during speech or song is relatively 
lo~v. The mean intensity of conversational voice at  three feet 
from the speaker is about 60 decibles above the common reference 
level of .0002 dynes per square centimetre; the mean power in 
speech is hence of the order of 10-lo w. 

Methods of Investigation.- The principal method of explor- 
ing the physical character of voiced sounds is frequency analysis, 
usually carried out with the aid of electronic filters which allow 
the passage of frequency components within a certain restricted 
frequency band and thus permit the registering of the energy level 
or intensity at any part of the frequency range. Such a filtering 
device, together with a suitable means of displaying or recording 
intensity levels, is known as a sound spectrograph. This instru- 
ment contains either a bank of filters, each covering a part of the 
frequency range, or a single adjustable filter which can be made 
to cover different parts of the range in succession. The voiced 
sound is applied to the filters, either directly through a microphone 
and amplifier or from a sound recording, and the intensity level in 
each filter band at  succeeding instants is registered. A common 
type of sound spectrograph affords a three-dimensional display in 
which the passage of time is represented on the horizontal axis, the 
frequency range covered by the analysis on the vertical axis, and 
variations in intensity are shown by gradations from light to dark 
in the pattern; a dark trace indicates high intensity level in the 
filter covering the corresponding section of the frequency range. 
Often a choice of filter band width is provided; two commonly 
used values are 45 c.p.s. and 300 c.p.s. If a filter of 45 cycles 
band width is used, then the total frequency range is divided into 
sections each 45 cycles wide and the resulting pattern shows varia- 
tions in the energy level in each section with time. Such an anal- 
ysis will give the intensity of each separate harmonic for any 
complex tone having a fundamental higher than 45 c.p.s. This 
system is commonly used in the study of singing and other musical 
sounds where good frequency resolution is needed. If a filter band 
width of 300 c.p.s. is used, then all the energy within each band 
of 300 cycles is added together and registered. In  this case the 
separate harmonics are not recorded but there is improved time 
resolution. This type of analysis is often used in the study of 
speech sounds. 

Differences Between S i n g i n g  a n d  Speech.-The principal 
physical differences between singing and speech are to be found in 
the time pattern of variations. In  singing, a particular fundamen- 
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tal frequency and a given harmonic structure are maintained for 
much longer periods than in speech, and changes in intensity are 
made much more slowly. In  speech, the fundamental frequency 
varies continuously, so much so that it is unusual to find succeed- 
ing cycles of vocal-fold movement that occupy exactly the same 
time. The harmonic structure of speech sounds, too, is changing 
all the time since the movements of articulation are continuous 
and hence the cavity shapes are being continuously modified. In- 
tensity changes in speech take place frequently and abruptly and 
are imposed by the syllabic structure of speech. 

Voice Q u a l i t y  in Singing.-The personal taste and experience 
of the listener must play a large part in any judgments of a sing- 
ing voice, but since a certain number of singers are widely recog- 
nized as of the first rank, it is possible by a physical study of the 
sounds produced by them to indicate some factors which are im- 
portant. Two such factors are certain features of harmonic struc- 
ture and the presence of vibrato. In voices of good quality the 
higher harmonics, in the range 2,000-6,000 c.p s. or even higher, 
are generally found to be of considerable intensity and, further, 
their reinforcement can be controlled by the singer In mezza- 
voce singing the intensity of these harmonics is much reduced, 
but it is increased in forte passages. Often in singing a phrase or 
a whole passage in one key, the singer will select and reinforce a 
particularly high harmonic that fits in well with the key, and will 
keep this harmonic sounding throughout the phrase or passage de- 
spite the changes of fundamental frequency demanded by the 
melody. This may well be one physical component of what is 
often referred to as "line" in singing The vibrato in good voices 
generally consists of regularly repeated fluctuations in fundamental 
frequency, often accompanied by some fluctuation in intensity. 
The fluctuations take place very regularly, usually about six or 
seven times a second. The total change in fundamental frequency 
varies from singer to singer, but it may produce a change of pitch 
up to one-quarter tone above and below the true pitch of the note. 

Voiced Sounds i n  Speech.-The main function in speech of the 
sound produced by the vocal folds is to act as a carrier wave which 
is modified, or modulated, by the action of the articulatory mecha- 
nism. The sound of voice provides the carrying power and the 
audibility of speech; the intensity of the sound is modulated by 
the syllabic action of the articulators. Each syllable contains a 
section of high intensity, the vowel, on each side of which is a sec- 
tion of lower intensity, a consonant. In  the production of vowels, 
the supraglottal cavities provide a relatively open air passage, and 
during the production of consonants this passage is either partially 
or completely closed. For certain consonants, the voiced sounds 
such as "b," "2," "v," etc., the vocal folds continue to vibrate 
and for others, the voiceless sounds such as "t," " f," "s," etc , the 
larynx vibration ceases altogether. 

One of the main functions of the larynx tone in speech is to 
convey the intonation of the message. In English, for example, 
the difference between a statement and a question, between a com- 
mand and a request, is carried to a great extent in normal speech 
by variation in the frequency of the vocal-fold vibrations. This 
is only one illustration of the fact that a speaker's emotional at- 
titude is expressed largely through the larynx tone and particularly 
through variation in its frequency. In certain languages known 
as tone languages, which include many driental and African lan- 
guages, variation in larynx frequency may also contribute to 
semantic distinctions; i.e., the difference between a high and a low 
pitch in a given word may function very much like the difference 
between the vowel "in and the vowel "a," for example. 

An important function of the articulatory mechanism. is to 
change the harmonic structure of the voiced sound produced by 
the larynx. Each English vowel is characterized by regions of 
high intensity known as formants. The most important formants 
are produced by the pharyngeal cavity behind the tongue (formant 
1) and by the front mouth cavity (formant 2 ) .  The frequency 
regions for the formants of southern English vowels are given in 
the table. 

Diphthongs are produced by making a rapid movement from one 
vowel in the direction of another, and in this case there is a marked 
change of formant frequencies. 

Certain English consonants are, from the physical point of view, 
very similar to vowels and are characterized by formants. These 
are the sounds "1" and "r," the semivowels "j" and "w" and the 
nasals "m," "n" and "ng," The last three are articulated with 
the soft palate in the lowered position and hence they have a promi- 
nent third formant provided by the nasal cavity. The remaining 
consonants require a second sound source in addition to the larynx. 
In  the plosive consonants. "p," "b," "t," "d," "k," "g," the sound 
is generated by the lips or tongue making a sudden explosive mo- 
ment; in the fricative consonants, "f," "v," "0," "8," ' k "  

i
l ~ , "  

r'$," "8," "h," the air passage is narrowed at  some point to  cause 
audible friction on the passing of air from the lungs. 

Ar t i f i c ia l  P r o d u c t i o n  of Speech Sounds.-There are a num- 
ber of devices, usually known as speech synthesizers, for the arti- 
ficial production of speechlike sounds. These are essentially elec- 
trical analogues of the human speech mechanism and consist of 
electronic circuits that provide a pseudolarynx tone, a means of 
modifying the harmonic structure of this tone and a noise source 
with which to simulate consonant sounds. The larynx tone gen- 
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erator usually produces a pulse tone of approximately triangular 
wave form in nhich the pulse rate can be varied over an appropri- 
ate range. The tone is then fed into resonant circuits (formant 
generators) that function as the resonating cavities in speech and 
change the relative ampl~tude of the harmonics in the larynx tone, 
thus giving rise to formants. Noise from the noise generator is 
either mixed n ith the larynx tone or used independently to produce 
consonant sounds. Speech synthesizers provide a highly control- 
lable source of speechlike sounds and are particularly good for 
determining experimentally the importance of various phyqical 
characteriqtics in the perception and recognition of speech sounds. 

Subst i tutes  f o r  t h e  Larynx.-Laryngectomized subjects can 
develop a capacity for producing sounds nhich in essentials re- 
semble normal voice. H Burger and L. Kaiser of Amsterdam 
first reported a case nhere a pseudolarynx had been developed 
in the esophagus. The vicarious lung was the stomach. and the 
lips of the pseudoglottis were actuated by ejecting air mhich had 
previously been swalloned. The subject could sing, speak and 
use the telephone. Indeed, vocally, he carried on like a normal 
person. I t  is recognized that the esophagus is the receptacle for 
air and that air is aspirated and not actually s~ial loned.  

Attempts have also been made ni th more or less success to sup- 
ply the voice element in speech by means of vibrating reeds of 
rubber or thin metal The best k n o ~ i n  of these devices is the 
hlacKenty-Western Electric Artificial Larynx. By using it the 
subject is able to direct the expiratory current on to a rubber 
reed when voicing is required. An electric vibrator, applied to the 
outer wall of the pharynx. can be used to produce sound in the 
c a v ~ t y  by forced resonation; the sound is then resolved into articu- 
late speech by the resonators and stops. A somenhat similar 
vibrator is used to carry sounds directly into the mouth. 

The voice of man represents a very great achievement in respect 
of volume, range and quality. The study of comparative anatomy 
expla~ns why various changes have taken place in the structure 
of the mouth, the pharynx and the larynx. the majority designed 
for purposes other than vocahzat~on; many of these variations 
have led to reduced efficiency in respiratory exchanges, in olfac- 
tion and in deglutition. but they have at the same time benefited 
man in respect of speech and song. 

Comparative anatomy s h o ~ s  at the same time that a very simple 
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VOILE-VOLCANISM 
apparatus is sufficient for the production of voice and that the 
remarkable development in the human race is due not chiefly to 
anatomical structure but rather to increase of intellect. 

Man has made the best use of the apparatus available and in 
return his intelligence has developed to a high degree as a result 
of his ability to express ideas. 

BIBLIOGRAPIIY.-H. L. F. von Helmholtz. O n  the Serzsatiotzs of  Tone 
as a Physiological Basi.s for the T h e o ~ y  o f  Music, Eng. trans. from the 
3rd ed. by A. J.  Ellis .(l885) ; H. Fletcher, Speech and Hearing in Conz- 
municution, 2nd ed. (1953) ; R. Paget, Vowel  Resonances (1922) ; V. E. 
iYegus, T h e  Mechanism of the Larynx (1929) and T h e  Contparative 
Anatovzy and Physiology of tlze Larynx (19.50) ; R. K. Potter et al., 
Visible Speech (1947) ; S. S. Stevens and H. Davis, Hearing (1947); 
D. B. Fry and L. ManCn, "Basis for the Acoustical Study of Singing," 
J. acoz~.rt. Soc. Anzer., 29:690 (19.i7) ; G. Fant, Acoustic Theory o f  
Speech Production (1958) ; R. Husson, Etudes des phe'nonz2nes physi- 
ologiques et acoustiques Jondamentaz~x de la voix chante'e (1950) ; 
J .  Jeans, Science atzd Music (1937). (V. E. N.; D. B. F.) 

VOILE, a sheer dress material produced from wool, cotton or 
silk. I t  is characterized by a light, open and netlike structure based 
essentially on the principle of the plain calico weave. and produced 
from warp and weft yarns with an abnormal degree of txvist. ir- 
respective of the class of material from which it is spun. The yarn 
employed may be either single or folded in the warp series or in the 
weft series, or in both series of threads; and it may be spun with a 
greater or lesser amount of twist. 

See also COTTON ~ I A N ~ F A C T L ~ R E :  17arieties of Cotton Prodzrcts. 
VOIT, CARL VON (1831-1908), German physiologist, 

helped lay the foundations for the modern knowledge of metabo- 
lism and nutrition. Born in Amberg, Bavaria, Oct. 31, 1831, he 
studied with Justus von Liebig and Friedrich Wohler and was pro- 
fessor of physiology in Munich from 1863 to 1905. He n7as a 
founder (1865) of the Zeitscltrift fur Biologie. Voit raised to a 
high level the technique of balance studies in which the ingestion 
and excretion of foodstuffs are determined quantitatively. The 
painstaking techniques he developed and. the principles he laid 
down for such studies are still followed. His most important early 
studies were on nitrogen balance. He and Max von Pettenkofer 
(9.v.)  built the first metabolism machine large enough to hold a 
human being. Using this apparatus they showed that carbon diox- 
ide production is proportional to the rate of muscular activity. 
They also made the first accurate determination of the energy re- 
quirements of man. Such determinations are now generally known 
in terms of a daily caloric requirement for a given level of activity. 
Voit died in Munich on Jan. 31, 1908. (P.  F. C.) 

VOITURE, VINCENT (1597-1648), French writer who 
exercised a t\vofold influence on the style of 17th-century litera- 
ture. Born at Amiens, where he was baptized on Feb. 23. 1597, 
he completed his education in Paris and early made the acquaint- 
ance of the aged Malherbe and J. Guez de Balzac. A regular 
visitor a t  the HBtel de Rambouillet from c.  1625, he did much to 
enliven the proceedings there. Having attached himself to Gaston, 
duc d'OrlCans, he followed him into exile in 1632 and was sent 
to Spain to negotiate on his behalf. On his return to France, how- 
ever, in 1634, he was elected to the AcadCmie Fran~aise,  and in 
1636 he composed an eloquent and statesmanlike letter in defense 
o'f the cardinal de Richelieu's policy. The government sent him on 
a state mission to Tuscany in 1638. Voiture died in Paris on 
May 26, 1648. 

Voiture's poems are not without beauty, and his letters are full 
of n-itty and subtle allusions that the narrow circle of the HBtel de 
Rambouillet could enjoy. These letters were not meant to be 
printed and so should not be judged as if they \17ere written for the 
general public. I t  was Voiture who taught French writers how to 
combine sentiment and wit, passion and irony, in the manner 
known as la belle galanterie. I t  was he also who finally succeeded 
in freeing French poetry from Petrarch's influence. For this he 
relied partly on the example set by the H8tel de Rambouillet. 
partly on his remarkable knowledge of Spanish poetry (G. Lanson. 
in an article in the Revue d'histoire Ziftkraire dc France, 1897, 
sho~vs that he must have read Gbngora, Cristbbal de Castillejo and 
Hurtado de blendoza), the characteristics of which he adapted to 
suit French taste. He was likewise well read in Italian poetry, 
One of his Best-known sonnets, "La Belle Matineuse," reflects 

Annibale Caro's influence together vi th  G6ngora's. 
For the controversy about his sonnet "Uranie" see BENSERADE, 

I S A ~ C  DE. 

Voiture also did much to promote the revival of the old style 
of ariting exemplified by ClCment Marot and the Anzadis ro- 
mances. I t  nas  he who induced the Parisian salons to write verse 
in imitation of Marot and to compose chronicles in "old language." 
This aspect of his work \\as not a peculiar eccentricity but a re- 
action against the contemporary tendency to impose a rational 
and bourgeois outlook on literature. The element of romance is 
a most important factor in French 17th-century literature, and 
its survival in the golden age of classicism was due mainly to 
Voiture. 

There is an edition of Voiture's collected works by A. Ubicini, 
2 vol. (1853). 

See E .  Magne, Voitzlre et l'H8tel de Rambouillet,  2 vol (1929-30) ; 
A. Adam, Histoire de la littdrature fran~aise au  X V I I e  sidcle, vol. i 
(1948) (AE A ) 

VOIVODE, a title in use among Slavonic peoples, meaning 
literally, leader of an army (Sl. zroi, host, army; voditi, to lead; 
cf, bled. Gr. boebodos) and so applied at  various periods and in 
various eastern European countries to rulers, governors or officials 
of varying degree. As voda it is best known as the title of the 
princes of lloldavia and Walachia. In  Poland, as zlojeze~oda 
(sometimes latinized as palatinr~s), it is still used as the title of 
the governor of a province (wojezuodztwo). In  the kingdom of 
Serbia vojv0.d was the highest military rank. 

VOLAPUK, a constructed language first published in 1880 by 
a south German cleric. Johann Martin Schleyer (1831-1912). I t  
rapidly gained wide support but the popularity of the language 
soon declined on account of dissensions among its supporters and 
the competition of other more easily learned constructed lan- 
guages; e.g., Esperanto. 

Volapiik vocabulary consists largely of English and Romance 
words, so distorted by phonological simplification that mostare not 
immediately identifiable (e.g. Volapiik, "world language" = 
genitive of vol (Eng. "world") + piik (Eng. "speak"). Nouns 
have four cases marked by suffixes (nom. [zero], accus. -i, gen. 
-a, dat. -e), plur. -s (e.g., fats, "fathers," gen. fatas, etc.). Bor- 
rowed words are undeclined, but preceded by an article el (not 
used with Yolapiik words) as a caselnumber marker (e.g., el Edel- 
weiss, elas Edelweiss, etc.). Adjectives are derived from nouns 
by suffixed -ik (gud, "goodness," gz~dik, '(good"), normally unde- 
clined and following their noun. When, however, they precede, 
they are declined (e.g., manas gudik or glrdikas nzanas, "of good 
men"). Numerals are mostly arbitrary monosyllables (bal, tel, 
kil, fol, lul, etc.) with suffixes marking ordinals. fractions, etc. 
Pronominal morphemes (independent, or suffixed as person- 
markers to verbs) include informal and formal second person 
forms (ollols, "you," sing./plur. informal, orlors, "you," sing./plur. 
formal) and other complcxities. Verbs can carry personal suffixes 
(lofob, "I love," Zofols, "you love," etc.), six tense prefixes (alofob, 
"I loved," ilofob, "I had loved," etc.), a passive prefix (palofob, 
"I was loved") and optative, imperative, conditional, infinitive and 
participial suffixes. 

See also UNIVERSAL LANGUAGE. 
BIBLIOGRAPHY.-J. M. Schleyer, Grammar with vocabularies of 

Volapiik, Eng. trans. b y  W. A. Seret (1887) ; A. de Jong, Gramut Vola- 
piika (1931) and IVi;rterbuch der Weltsprache (1931). (Jo. C. C.) 

VOLCAE, an ancient Celtic people in the province of Gallia 
Narbonensis, \vho occupied the district between the Garumna 
(Garonnej , Cerbenna mons (CCvennes) , and the Rhodanus, 
corresponding roughly to the old province of Languedoc. They 
were divided into the Arecomici on the east and the Tectosages 
on the west, separated by the river Arauris (HCrault). The Vol- 
cae Lvere free and independent, had their own laws, and' pos- 
sessed the izls Latii. The chief town of the Tectosages was Tolosa 
(Toulousej ; of the Arecomici, Nemausus (Nimes) ; the capital of 
the province was Narbo Martius (Narbonne) . 

,VOLCANISM. This article deals with the processes and 
activity that take place at and are associated with volcanoes, 
including not only those at  the earth's surface but also those 
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associated with volcanic conduits at shallow levels within the may be required before the gas can burst its way free. The escape 
earth's crust. They accompany and result from the rise of molten of each tiny bubble thus is a miniature explosion, and the bursting 
rock, known as magma, or the gases liberated from magma, to the of large high-pressure bubbles from very viscous magma produces 
surface of the earth. For discussion of lava flows and pyroclastic violent explosions. During some of the strongest explosions of 
rocks, volcanic land forms and the distribution of volcanoes see Asama volcano in Japan, explosive pressures as great as 8,000 lb. 
VOLCANO. per square inch have been calculated. Most volcanic explosions 

ORIGIN OF MAGMA 
appear. however, to involve lower pressures. 

The range of chemical com~osition of the igneous rocks that - " 
Although some deep-seated rocks once thought to have resulted result from consolidation of magmas is discussed in the article 

from consolidation of magma are now known to form by recrystal- PETROLOGY, and briefly in VOLCANO. However, the consolidated 
lization in the solid state (granitization), the existence of magma rock represents only part of the original magma. Most of the gas 
is unquestionable. At active volcanoes it can be seen issuing from escapes before consolidation. The chemical composition of the 
within the earth, sometimes very rapidly and in great quantity. 
I t  once was believed that beneath the solid crust, much of the earth 
is molten. Studies of earthquake waves passing through the earth 
and of the behaviour of the earth under tidal stresses, however, 
indicate that the outer 1.400 mi. of the earth is essentially solid. 
Large bodies of matter with properties like those of liquids as we 
know them at  the surface of the earth must be absent, and magma 
must be restricted to isolated pockets of relatively small size. 

Neither the place nor the manner of origin of magma is known 
with any certainty. Measurements in wells and mines show that 
temperature increases with increasing depth within the earth. The 
rate of increase is not the same at all places. but on an average it 
is about I' C. for each IOO it .  Under laboratory conditions vol- 
canic rocks melt a t  temperatures of I,OOO" to 1,joo0 C., and in na- 
ture the presence of gases would be expected to make the melting 
temperature somewhat lower. Thus, if the rate of temperature in- 
crease continues approximately the same at greater depth as in 
the upper 2 mi., rocks at  depths of less than 30 mi. are at tempera- 
tures under which they would melt if surface conditions prevailed. 
However, pressure also increases downward within the earth, and 
it  is believed that this increase of pressure raises the melting point 
sufficiently so that the rocks remain solid despite the high tempera- 
ture. Presumably, if in any way the pressure on the hot rocks a t  
depth can be relieved locally, part or all of. the constituents of the 
rock will melt and form a magma, although the mechanism of such 
rei;ef of pressure is not clear. 

I t  is generally believed that magma forms at relatively shallow 
levels in the earth, probably within the upper few tens of miles. 
Earthquakes preceding some eruptions of Hawaiian volcanoes 
come from depths of 20 to 25 mi., and suggest that the magma 
may originate at  about that depth. I t  is interesting that the tem- 
perature of erupting Hawaiian lavas is in the range that would be 
expected a t  depths of 2 0  to 25 mi. if the average near-surface tem- 
perature gradient continues that far. 

The heat within the earth probably is partly residual irom the 
original formation of the earth. No doubt part of it also is the 
result of breakdown of radioactive elements within the earth. 
However, erupting lavas and volcanic gases are not unusually 
radioactive as compared to other rocks of the earth's surface. I t  
is unlikely that radioactive heat plays a direct part in the genera- 
tion of magma. 

At depth magma may be completely liquid. Commonly, how- 
ever, it contains suspended grains (phenocrysts) of minerals that 
have crystallized from it. and it may also contain other solid frag- 
ments of rock (xenoliths) torn irom the walls of the enclosing 
chamber. As it  approaches the surface cooling commonly results 
in further crystallization and an increase in the amount of pheno- 
crysts. Also, as pressure decreases and crystallization progresses, 
gases that were dissolved in the liquid begin to separate out as 
bubbles. At that stage the magma consists of three physical 
phases: liquid melt, solid phenocrysts and xenoliths, and bubbles 
of gas. 

The bubbles of gas are lighter than the enclosing liquid, and 
rise through it. As they rise, they encounter other bubbles and 
coalesce with them, so that they increase in size both by expansion 
as they rise into regions of lesser pressure, and by coalescence. 
Many of the bubbles reach the top of the magma body and escape 
from it. either below or a t  the surface of the earth. Hoxi~ever, the 
escape is impeded by the surface tension and viscosity of the 
enclosing liquid, and a considerable pressure. of gas in the bubble 

gas phase of magma is not well known, partly because of the ex- 
treme physical difficulties encountered in collecting gases directly 
from the vents of erupting volcanoes. Most of the great cloud 
of gas poured out during a volcanic eruption consists of steam, but 
a very large proportion of the steam may come from heating of 
water in older rocks adjacent to the volcanic conduit, rather than 
from any deep-seated magmatic source. Thus, during the eruption 
of Hekla volcano, in Iceland, during 1947-48, and that of Paricutin 
volcano, Mexico, during the years 1943-52, most of the water in 
the great eruption clouds appears to have been derived from the 
body of ground water that saturated the rocks forming the bases 
of the volcanoes. 

The best collections of volcanic gases have been those made by 
T. A. Jaggar at  Kilauea volcano. Hawaii, in 1919. The gases were 
collected directly from blisters on the surface of the active lava 
lake. The average composition of 14 samples was: water 70.75%~ 
carbon dioxide 14.07%, carbon monoxide 0.40%, hydrogen 0.33%, 
nitrogen 5.457$, argon o . 1 8 ~ ~ ~  sulfur dioxide 6 . 4 0 7 ~ ,  sulfur tri- 
oxide 1.92%) sulfur 0.10% and chlorine 0.05%. Part  of the 
abundant water may have come irom shallow ground water; and 
almost certainly some came from near-surface oxidation, by atmos- 
pheric oxygen, of hydrogen rising from depth. 

Gases trapped in rocks during consolidation resemble in compo- 
sition those collected at  Kilauea, except that chlorine and fluorine 
commonly are more abundant. Gases liberated a t  most continen- 
tal volcanoes also appear generally to be richer in chlorine and 
fluorine than those of Kilauea. Thus. the great eruption of Katmai 
volcano, Alaska, in 1912, liberated into the atmosphere such quan- 
tities of hydrochloric and hydrofluoric acid that clothes hanging on 
lines as far away as Chicago were damaged. 

PHYSICAL PROPERTIES OF MAGMAS 

The temperature of molten lava reaching the earth's surface 
ranges from about 700' to 1.2oo' C. At Kilauea the very hot 
lava issuing directly from the feeding conduits and forming the 
cores of lava fountains has a temperature (determined by means 
of optical pyrometers) generally ranging between 1,100" and 
I , I  joO C.. though sometimes dropping as low as 1,050". The lava 
lake at  Kilauea in 1917 was found by Jaggar to have temperatures 
ranging from 910" to I , I  70". Similar temperatures were found 
during the 1938240 eruption of Nyamlagira, in central Africa. 
At both places still higher temperatures in the throats of small 
cones resulted from burning of escaping gases. At Kilauea these 
temperatures were as high as 1,35o", high enough to cause re- 
melting of the rock in the wall of the throat. The lowest tem- 
perature at  which Hawaiian basaltic lavas continue to  flow appears 
to be about 700' C. 

More siliceous lavas may be erupted at  temperatures somewhat 
lower than I,OOO" C.. but the greater violence characterizing these 
eruptions makes difficult any accurate measurement of the tem- 
perature of the lava as it leaves the vent. 

The viscosity of Hawaiian lava where it leaves the vent is about 
1,000 poises (approximately ~oo,ooo times that of water). As the 
flows progress down slope the viscosity increases, reaching about 
~ o , o o o  poises at  distances of several miles from the vent. These 
are among the most fluid of erupting lavas. During the 1947 
eruption of Hekla volcano. Iceland, the viscosity of the lavas was 
about ~ o . o o o  poises at  the vent, increasing to joo,ooo poises and 
more at  the advancing fronts of the flows. More siliceous lavas 
are even more viscous. Some are so viscous that they can scarcely 
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flow, and pile up around and over their vents to form volcanic 
domes and spines. (See  VOLCANO.) 

TYPES OF VOLCANIC ERUPTIONS 

Some lavas rise to the earth's surface and flow out quietly. a t  
times in great volume. Gas bubbles out of the lava easily and 
quietly, though great fountains of molten lava may shoot hundreds 
of feet into the air. Bombs (see VOLCANO) falling back to the 
ground are still fluid, and flatten out on impact to form thin 
pancakelike masses. There is very little explosion, and pyroclastic 
material forms only a very small percentage of the total. Most 
of the material pours out as thin fast-moving lava flows, that 
may spread to great distances from their vents. Outbreaks of this 
sort are called Hawaiian-type eruptions. because they are charac- 
teristic of the volcanoes of the Hawaiian Islands. The lava flows 
build broad domical shield volcanoes. 

The lava that produces Hanaiian-type eruptions is very fluid 
and probably always is of mafic composition (basalt and related 
rocks). The gas content of the erupting magma is low. During 
eruptions of Kilauea and Mauna Loa, in Hawaii, the total gas 
content is estimated to be only about 1% by weight. 

An interesting, though minor, phase of Hawaiian-type volcanism 
is the lava lake. The best known example is that which existed 
in Halemaumau crater, a t  Kilauea, most of the time during the 
century from 1823 to 1924. Very fluid lava rose a t  vents near 
the centre of the lake, and flowed outward across the lake surface 
to sink at  the edges, and presumably set up a return circulation 
toward the centre along the lake floor. Permanent fountains 
of liquid lava marked the vents through which lava rose from 
depth. From time to time breaking up and foundering of the thin 
crust that formed on the lake resulted in spectacular displays of 
secondary fountains, caused by the release of gas trapped in the 
foundering crusts. A lava lake similar to that formerly occupy- 
ing Halemaumau crater has been reported to exist in the crater 
of Nyiragongo volcano, in Belgian Congo. However, lava lakes are 
not always present a t  volcanoes of Hawaiian type. 

Eruptions of still more fluid magma, probably also poorer in 
gas than Hawaiian-type eruptions, have produced the flood basalts 
that cover vast areas in several parts of the world (see I'OLCANO). 

More explosive eruptions appear to result from both greater 
viscosity of the magma and greater gas content. The larger 
amounts of gas, unable to escape as readily into the atmosphere, 
accumulate greater and greater pressure. On escaping, they tear 
the magma into shreds, and throw them high into the air. Erup- 
tions of only moderately viscous material throw up bombs that are 
still sufficiently plastic to take on rounded or spindlelike shapes 
in the air, but which are too completely frozen to flatten out on 
striking the ground. Ordinarily, the spindle-shaped bombs are ac- 
companied by much more abundant irregularly shaped fragments 
of cinder. These are called Strombolian-type eruptions, because 
they are characteristic of much of the activity of Stromboli in 
Italy. Simultaneously with the pyroclastic ejections from the 
crater, lava flows may pour out a t  the foot of the cone, as during 
the activity of Paricutin volcano in Mexico. 

Eruptions of Vulcanian type are still more explosive and throw 
up many angular blocks that either were already solidified in the 
crater, or were too viscous to take on rounded shapes in the air. 
The ejection of blocks typically is accompanied by a great cloud 
of ash-laden gas. Associated lava flow,s are short and thick, or 
may be entirely absent. This type of eruption is named for Vul- 
cano, an island volcano lying north of Stromboli off the west coast 
of Italy. 

There are all gradations from one type of eruption to another, 
and a single volcano may exhibit activity of different types in 
successive eruptions, or even at different vents during the same 
eruption. 

Sometimes pressure is relieved on a magma column at  considera- 
ble depth within the volcanic conduit. A rapid vesiculation 
(puffing up) of the magma results, and the liberated ash-laden 
gas rushes up through the conduit with great velocity and volume, 
corrading (wearing away or abrading) the walls of the conduit and 
coring out the cone. This occurred, for instance, during the 1906 

eruption of Vesuvius, when for about 20 hours a great column of 
gas rushed forth, rising almost vertically 6 mi. into the air, and 
boring out an open cylindrical throat 1,500 ft. across within the 
cone. During the eruption lava flows were poured out on the 
lower slopes of the volcano and great quantities of fragmental 
material was hurled out by explosion, but F A Perret has esti- 
mated that the weight of gas given off was far greater than that 
of liquid and solid material. The lavas of Vesuvius are mafic. 
and of relatively low viscosity. The explosiveness of the eruption 
illustrates the fact that a t  least in some instances the abundance 
of gas may be more important than composition and viscosity of 
the lava in determining the character of eruption 

Probably related in mechanism to the great outrush of gas dur- 
ing the 1906 eruption of Vesuvius are great paroxysmal eruptions 
that throw out enormous volumes of pumice and ash and commonly 
are accompanied by the collapse of the summit of the volcanic 
cone to form a caldfua. For some reason vesiculation spreads 
rapidly through great volumes of magma, and the violent expan- 
sion tears the escaping magma to bits. The greatest known vol- 
canic eruption of historical times, that of Tambora in Indonesia, 
in 1815, was of this sort. The explosions blew about 35 cu mi of 
debris over the surrounding area, and the resultant collapse re- 
duced the height of the mountain from about 13,000 to 9,300 ft. 
These stupendous eruptions are known as Plinian eruptions, after 
the elder Pliny, the Roman natural historian who lost his life while 
investigating the great eruption of Vesuvius that destroyed the 
city of Pompeii in A D  79. 

Certainly resembling in mechanism the Plinian eruptions, and 
often constituting a phase of them, are glowing avalanches or 
clouds (from the French, ~zz~c'es ardentes) and froth flows. Glow- 
ing avalanches occur also in Pelean eruptions, named for the erup- 
tion of Mt. Pelke in Martinique. West Indies, in 1902, and 
characterized by the growth of a volcanic dome attended by the 
generation of downrushing, exceedingly mobile avalanches of in- 
candescent material above which rise spectacular convoluting 
clouds of dust. The froth flows are similarly mobile masses of 
incandescent pumice and pumiceous ash. Although differing 
somewhat in mode of origin, the glowing avalanches and froth 
flows unquestionably are very simllar in their mechanism of mo- 
tion and the cause of their great mobility Each particle in the 
flows and avalanches. and in the dust clouds that rise above them, 
is actively liberating gas, and the expanding gaseous envelope is 
pushing against similar envelopes surrounding neighbouring parti- 
cles, hence the rapidly expanding and nearly frictionless character 
of the flow that gives it its great mobility Such flows and ava- 
lanches may attain speeds as great as roo mi. an hour. They are 
exceedingly destructive, killing all living things in their paths. In  
1902 the cloud of incandescent ash accompanying an avalanche 
of this sort swept down onto the city of St. Pierre, a t  the foot of 
Mt. PelCe, and within a few seconds wiped out its entire popula- 
tion of 30,000 persons. 

Fumaroles  a n d  Solfataras.-Gases continue to issue between 
eruptions at active and dormant volcanoes, and from slowly cool- 
ing thick lava flows. The gases resemble in composition those 
liberated during eruptions, steam being by far the most abundant. 
The water probably is very largely of meteoric origin, derived 
from relatively shallow bodies of ground water or from rain seep- 
ing into the rock. Mixed with the steam are other gases Iiberated 
from underlying magma or from the cooling rock. They include 
chlorine, fluorine, sulfur, carbon dioxide and small amounts of the 
common metals and alkaline earths. 

The places where these gases are given off are called fumaroles 
(9.v.). The halogen gases (chlorine and fluorine) and the metals 
are most prominent in the hottest fumaroles, with temperatures of 
300' to 600' C. Deposits around them typically include chlorides 
of iron, aluminum and ammonium. In  the cooler fumaroles 
( I O O ~ - ~ O O ~  C.) the sulfur gases predominate and the vents com- 
monly are surrounded by deposits of native sulfur. These sulfur- 
producing fumaroles are known as solfataras (9.v.). Still cooler 
fumaroles, known as mofettes, may yield largely carbon dioxide. 
Pools of carbon dioxide accumulating in hollows on the land sur- 
iace may form lethal traps for animals. or even humans. 
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One of the most famous fumarole areas is the Valley of Ten 

Thousand Smokes (q v.) in Alaska. There, in 1912, a froth flow 
several hundred feet thick poured down the valley. In the years 
immediately afterward the surface of the Aow was covered with 
fumaroles (hence the name of the valley). Many of them were 
very hot. E. G. Zies reported that the gases given off consisted 
of about 98% water (mostly of meteoric origin), with lesser 
amounts of hydrochloric, hydrofluoric, and boric acids, and car- 
bon dioxide. Traces of lead, zinc, molybdenum, copper, arsenic, 
antimony, tin, silver, cobalt, thorium, bismuth, selenium and tel- 
lurium were found in the deposits around the fumaroles. Zies 
computed that during the years 1919-21 about 1,250,000 tons of 
hydrochloric acid and 200,000 tons of hydrofluoric acid were being 
discharged into the atmosphere annually from fumaroles in the 
valley. Activity of the fumaroles gradually diminished, and has 
now almost ceased. 

At the low temperature end, fumaroles grade into thermal (hot) 
springs and geysers (spouting hot springs). 

Pneumat01ysis.-Below the earth's surface escaping magmatic 
gases alter the rocks with which they come in contact. (See 
GRAXITE; PETROLOGY.) New minerals are formed by the addi- 
tion of such volatiles as boron, chlorine, fluorine and water; and 
large amounts of silica may be deposited, partly as a replacement 
of the older rocks (silicification). These changes commonly are 
associated with the formation of ore deposits (9.v.). See also 
GEOCHEMISTRY. Geochemistry of the Lithosphere. 

BIBLIOGRAPHY -A Rittmann, Vulkane und thre Tatigkeit (1936) ; 
J Verhoogen, "Thermodynamics of a Magmatic Gas Phase," Bull Dep. 
Geol Univ. Caltf.  28  91-136 (1949) ; H Williams, "Volcanology," 
Geology 1888-1938, Geological Society of America (1941), "Problems 
and Progress in Volcanology," Quart. J., Geol. Soc. Lond,  109 311-732 
(1954) (G A M )  
VOLCANO, an opening in the earth's crust through which 

molten rock or gases or both reach the surface, and the structure 
formed by the escape of the material. The structure commonly is 
a hill or mountain, which may be broadly rounded or may rise in 
the graceful conical form of a Mt  Fuji;  or it may be a depression. 
The form depends largely on the physical conditions of the erupt- 
ing material and the strength of the eruption. This article deals 
with the products of volcanic eruptions, the structures built by 
them and their distribution. For discussion of the processes in- 
volved see VOLCANISM. 

Molten rock material is known as magma, and rocks formed by 
its consolidation are called igneous rocks. (See PETROLOGY.) 
Magma appears to origina~e at  comparatively shallow levels within 
the earth, perhaps most commonly at  depths of 10 to 30 mi. I t  
may rise only part way to the surface, congealing within the earth's 
crust under an insulating cover of other rock and cooling slowly 
to form coarse-grained rocks such as granite (9.v.). These are 
knoun as intrusive igneous rocks. I f ,  however, it is intruded to 
very shallow levels, or extruded onto the surface, it cools quickly 
to form fine-grained rocks such as basalt (q.v ) ;  or it may be 
chilled so rapidly that little or no crystallization can take place 
and volcanic glass results (see RHYOLITE). Igneous rocks formed 
on the earth's surface are known as extrusive, or volcanic, rocks. 

Most of the minerals of igneous rocks are silicates, and the 
principal chemicdl component of igneous rocks is sillca (SO2). 
The proportion of silica ranges from about 40% to 75% In gen- 
eral, as the proportion of silica decreases that of certain other 
oxides. notably those of magnesium, calcium and iron. increases. 
Rocks containing a large proportion of silica are termed silice- 
ous, or acid; those containing a small proportion of silica and 
large proportions of magnesia and iron oxide are termed mafic, or 
basic. (See also GEOCHEMISTRY: Geochemistry of the Litjzo- 
sphere.) 

The physical properties of magma vary with differences in its 
chemical composition (including the abundance of gas) and its 
temperature. Most important is viscosity, on which, together with 
the abundance of gas, to a large extent depend the behaviour of 
the intruding .or erupting magma, the character of the volcanic 
eruption and the form of the edifice built by it. In general 
siliceous magmas are extremely viscous, whereas mafic magmas are 
comparatively fluid. 

LAVA FLOWS 
Magma poured out onto the surfaceof the earth forms a lava 

flow, and the rock produced by its consolidation is known as lava 
rock, or simply as lava. Several types of lava flows can be recog- 
nized, though actually the types are intergradational. 

Pahoehoe  a n d  A a  Flows.--Mafic lavas such as basalt char- 
acteristically form the types of flows known by the Hawaiian 
names, pahoehoe and aa. Pahoehoe lava flows are characterized 
by smooth, gently undulating or broadly hummocky surfaces. 
Locally the thin still-plastic crust of the flow has been dragged 
and wrinkled, by liquid lava flowing beneath it, into tapestrylike 
folds and rolls resembling twisted rope or cable. Pahoehoe flows 
are fed almost wholly internally by streams of liquid lava flowing 
through natural pipes known as lava tubes formed by freezing of 
the surrounding lava in less active parts of the flow. As the supply 
decreases toward the end of the eruption the liquid lava may 
drain out of the tube, leaving it partly or wholly empty. There 
are thus formed tunnellike caves that may extend for thousands of 
feet, or even for miles. Typically, the margin of a pahoehoe flow 
advances by protruding one small toe after another, so that the 
movement of the flow front somewhat resembles that of a giant 
amoeba. 

In  contrast to pahoehoe, the surface of an aa flow is exceedingly 
rough, covered with a layer of partly loose, very irregular spiny 
fragments commonly called clinker. Aa flows are fed principally 
by rivers of liquid lava flowing in open channels. Typically, such 
a feeding river forms a narr,omr band, 25 to 50 ft. wide, along the 
centre line of the flow, with broad fields of less actively moving 
clinker on each side of it. Repeated overflows may build narrow 
walls, or levees, along the edges of the channel. The active por- 
tion of the borders and front of the flow is a layer of still pasty 
incandescent lava beneath the clinker layer, along which the black 
clinker is passively rafted. At the front of the flow, clinker from 
the top rolls down and is overridden by the pasty layer, so that the 
motion of the advancing front resembles that of an endless track 
on a tractor. 

Thin basaltic lava1 flows generally contain many holes, or 
vesicles, left by bubbles of gas frozen into the congealing liquid. 
The vesicles may be filled by deposition of mineral matter from 
percolating solutions. forming amygdules (from the Greek mean- 
ing "almond shaped") ; and the lava is then said t o  be amygdaloi- 
dal. Thick flows, which remain hot for long periods, may lose 
most of their gas before the lava congeals and the resulting rock 
may be dense, with few vesicles. 

Pahoehoe and aa .flows may be identical in chemical composi- 
tion. I n  fact, i t  is common for a flow that leaves the vent as 
pahoehoe to change to aa as it progresses downslope. The reason 
for the change is not wholly clear in detail, but it is known to be a 
function of the viscosity of the liquid as related to  the amount 
of internal turbulence. The greater the viscosity, and the greater 
the stirring of the liquid (as by rapid flow down a steep slope), 
the greater the tendency for the material to change from pahoehoe 
to aa. The reverse change does not occur. 

Block L a v a  a n d  Brecciated Flows.-Lavas of less mafic 
(basic) composition commonly form a somewhat different type of 
flow, known as a block lava flow. These resemble aa in having 
tops consisting largely of loose rubble, but the fragments in the 
rubble are less spinose than those of aa and of more regular shape, 
most of them polygons with fairly smooth sides. Block lava 
flows are especially characteristic of volcanic rocks of intermedi- 
ate composition, known as andesites from their widespread occur- 
rence in the Andes mountains. 

Flows of more siliceous lava tend to be even more fragmental 
than block flows. Apparently the escape of gas from the cooling 
and crystallizing magma causes a series of minute explosions all 
through the Ao\v, thoroughly shattering the lava into a mass of 
blocks ~vhich, however. are little separated from.each other. Brec- 
ciated flows of this sort are well exposed along some of the high- 
ways crossing the central part of the Sierra Nevada in California. 

S a n d  Flows.-An extension of the same process results in a 
complete tearing apart of the cooling viscous lava into a mass of 
predominantly sand-sized shreds of pumiceous glass. These shreds, 
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each surrounded by an expanding cushion of gas, form an exceed- 
ingly mobile sand flow or froth flow that may rush downslope to 
distances of many miles a t  speeds as great as IOO mi. per hour. 
They are closely related in mechanism and behaviour to the glow- 
ing avalanches (see VOLCAXISM). IVhen they come to rest they 
may be so hot that the glassy fragments becomc partly, or even 
largely. melted together, forming what is called welded tuff or 
ignimbrite. Flows of this sort have formed enormous widespread 
deposits in x e ~ v  Zealand, Sumatra, western United States and 
elsewhere, but none has ever been observed actually in process of 
formation. I n  1912 one of these sand flows was erupted in the 
Valley of Ten Thousand Smokes (q.v.), in Alaska, but there were 
no witnesses to the event. 

Volume.-Some lava flows attain great extent and volume. One 
immense basalt flow in the Columbia river region of northwestern 
United States is more than IOO mi. long and jo mi. wide. and has 
an average thickness of about 400 ft. Thus, its volume is about 
400 cu.mi. Lava flows with volumes greater than 0.2 j cu.mi. are 
rare, however. The largest eruptions of Alauna Loa volcano; in 
Hawaii, have produced flows with volumes of approximately 0.1 
cu.mi., covering areas of more than 30 sq.mi. The greatest known 
flow of historic times was erupted in southern Iceland in 1783. It 
had a volume of approximately 2.9 cu.mi. 

PYROCLASTIC ROCKS 

The fragmental products of volcanic explosions are knonn as 
pyroclastic (from the Greek pyr,  "fire," and klizstos, "broken") 
rocks. Gas separating out of the magma as it approaches the 
earth's surface tends to expand and force its n a y  out of the en- 
closing liquid. Lavas of high fluidity exert little restraining effect 
on the gas, which is able to escape freely into the atmosphere, 
but from lavas of greater viscosity it escapes less readily. In  
highly viscous lavas the gas in the confined bubbles may attain 
so high a pressure that when it finally bursts its way free it pro- 
duces a violent explosion. The explosion expansion of the gas may, 
in fact, completely disrupt the upper part of the column of rising 
magma, and eject it onto the earth's surface as a shower of frag- 
ments. I n  general, eruptions of fluid mafic magmas produce only 
small amounts of pyroclastic material in relation to the volume 
poured out as lava flo~vs. whereas eruptions of viscous siliceous 
magmas may consist ~vholly of exploded material. 

Depending on the strength of the explosion and the viscosity 
and degree of consolidation of the lava, the ejected fragments vary 
greatly in size, form and consistency. The relatively weak ex- 
plosions characteristic of mafic magmas throw up showers of ma- 
terial so liquid that much of it is still molten when it strikes the 
ground. 'These still-molten fragments partly fuse together to form 
mounds of agglutinate. Less fluid lava forms accumulations of 
loose fragments of frothy material known as scoria, or cinder, 
because of its superficial resemblance to the cinder produced by 
burning coal in a furnace. (n'either volcanic cinder nor volcanic 
ash are, however, formed by combustion.) Commonly the mild 
explosions of mafic magma throw out long strings and blobs of 
liquid material that harden in the air to ribbonlike or droplike 
forms. The ribbons break up during flight or on striking the 
ground. Thicker portions of the ribbons often form spindle- 
shaped masses, or masses resembling in shape a summer squash. 
Threads of natural spun glass. formed by chilling of filaments of 
liguid lava drawn out behind blobs thrown out by explosion. are 
known as Pele's hair, after Pele, the Polynesian goddess of vol- 
canoes. 

More violent explosions of more viscous magma produce angu- 
lar fragments that exhibit little or no evidence of shaping during 
flight. Spme of the angular fragments are derived from a crust of 
semisolid or solid lava that forms on the top of the liquid, and 
others are pieces of older rock torn from the ~57alls of the vent. 
The stronger explosions also produce much larger amounts of fine 
debris. Extreme vesiculation produces a rock froth knon-n as 
pumice (q .v . ) ,  which may be light enough to float readily in water. 

Pyroclastic fragments comnlonly are classified principally on 
the basis of size. Fragments larger than I$ in. are known as vol- 
canic bombs if they have rounded outlines acquired during flight, 

or as blocks if they are angular. Those between I+ and in. in 
average diameter are known as lapilli, and material smaller than 
& in. constitutes volcanic ash and dust. When the mixture of 
volcanic ash and dust becomes lithified into a firm rock, it is called 
tuff ( q . ? . ) .  Aggregations principally composed of bombs are 
called agglomerate (q.v.), and those of blocks are called breccia 
( q . ~ . ) .  Cinder may contain fragments of all sizes, from ash to 
bombs. 

X commonly overlooked agent of much importance in volcanic 
activity is mudflow. During violent eruptions large amounts of 
ash may accumulate on the slopes of the volcanic cone. and some- 
times on nearby mountains. If this ash beconles saturated with 
water from heavy rains. it may rush down the mountainside at  
great speed, sometimes as much as 60 mi. an hour, sweeping with 
it all sorts of debris encountered in its path, and sometimes caus- 
ing great damage to human property and life. The mudflow comes 
to rest as a deposit composed of a helter-skelter mixture of ash, 
blocks of old and new lava rock. tree trunks and other organic 
matter. Such mudflow deposits are extensive around the bases 
of many volcanoes, as for instance Mayon. in the Philippines. 

VOLCANIC LAND FORMS 

Flood Basa1ts.-Fluid mafic lavas usually erupt quietly, with 
little explosion, and the flows spread to great distances from the 
vents. In  some parts of the earth such flows have been erupted 
over wide areas from innumerable fissures. These flood basalts 
have built broad nearly flat accumulations, sometimes called 
plateaus. although they are not always at high elevations. Such an 
area is the Columbia river plain east of the Cascade range in Ore- 
gon and Washington. There the Columbia river lavas cover an 
area of about roo.ooo sq.mi.. and have a volume of about 3j.000 
cu.mi. This stupendous accumulation consists of hundreds of 
flo\vs, averaging between roo and zoo i t .  thick. As mentioned 
above, some individual flows cover areas of more than 1.000 sq.mi. 
Just to the east. the Snake river plain is a similar accumulation of 
somewhat younger lavas. Occasionally broadly rounded mounds 
on the surface of the plain mark the sources of the latest flows, but 
mostly the surface is only gently undulating and nearly horizon- 
tal. Other areas of flood basalts are in Patagonia, and in the 
Deccan region of India. A similar mass of nearly horizontal basalt 
flows once occupjed much of the area of the northeastern Atlantic 
ocean. Remnants of it still can be seen in Scotland and Ireland, 
the Faeroes and Iceland. 

Shield Volcanoes.-Where. instead of being widely scattered, 
repeated eruptions of fluid lava are concentrated in a restricted 
area, there results a gently sloping. broadly rounded cone of lava 
flows known as a shield volcano (because of a supposed resem- 
blance in profile to the round shields of ancient Germanic war- 
riors). Shield volcan~es range in size from small hiIls, a few 
tens of feet: high, to the largest individual mountains on earth. 
Thus Plauna Loa! a typical shield volcano forming part of the 
Island of Harraii, has a bulk of about ~o,ooo cu.mi., and rises 
30.000 ft. above its base at the sea floor. Small shield volcanoes 
may be built \vholly by overflo~vs at the summit of the heap, but 
the bigger ones are formed in large part by eruptions from series 
of fissures that extend d o ~ n  the flanks of the mountain. Shield 
volcanoes consist overwhelmingly of lava flows. Rows of spatter 
cones, formed of agglutinate, and small cinder cones form along 
the vent fissures and a few thin beds of ash lie between the lava 
flows, but  pyroclastic material makes up a t  most only a few per 
cent of the bulk of the mountain. 

Shield volcanoes are widely distributed over the earth. The 
classical examples are in Iceland. The great mountains that 
project above sea level as the Hawaiian Islands are principally 
shield volcanoes. Many small shield volcanoes are associated 
with thin widespread lava flows east of the Cascade range in south- 
ern Oregon and northeastern California. 

Cinder Cones.-More explosive eruptions of mafi,: and inter- 
mediate lavas commonly build sizeable cinder cones at  the heads 
of the flows. The falling cinder accumulates around the vent, 
gradually building a conical hill with a bowl-shaped crater a t  the 
top, and commonly a gap (breach) a t  one side through ~ h i c h  
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border the path of the ilow Centre right: Paricutin volcano, Mexico, in erupt~on,  July, 3 1 ,  1 9 4 5  
T o p  right: Shishaldin volcano, Unimak Island, Alaska Bot tom: Crater Lake, Oregon, an example of a caldera formed by collapse. 
Centre l e f t :  Eruption o f  Anak Krakatoa, Sunda Strait, May 1, 1933 ,  show- Island was formed by later cinder cone 
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L A V A  F L O W S  O F  H A W A I I  A N D  T H E  B E L G I A N  CONGO 
T o p  l e f t :  Lava lake of Kilauea, Hawaii, as i t  appeared dur ing  its active B o t t o m  le f t :  Smooth, or pahoehoe, lava flow (foreground) part ia l ly  covered 

period, 1919-20 by later aa, or cl inkery, flow (background). Nyamiagira volcano, Bel- 
T o p  r i g h t :  Kilauea lava lake a t  night, w i th  g lowing lava gian Congo, 1938 eruption 
Cent re  lef t :  Erupt ion in Mokuaweoweo, crater of Mauna Loa, Hawaii, 1940, B o t t o m  centre: Ropy surface of pahoehoe flow; Nyamlagira 

showing fountains of incandescent lava spouting from the fissure. Such B o t r o m  r igh t :  Lava stream from Mauna Loa approaching vil lage of Hoopu- 
fountains may reach a height of several hundred feet loa, Hawaii, dur ing eruption of 1926. The vil lage was completely de. 

Cen t re  right: Aerial view of a lateral vent i n  the Mauna Loa eruption of stroyed 
May 1942 
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escaped the lava to form the flow. However, the lava does not 
necessarily escape through a breach in the cone wall, but may pass 
under the side of the cone in a tunnel established before the cone 
was built or bored through the cone wall a t  a later date. The steep- 
ness of the outside of the cone is determined by the slope at  which 
the loose cinder can stand in equilibrium. Cinder cones may be 
only a few tens of feet high, or they may grow to a height of 1,000 

ft. or more, like that of Paricutin vblcano in Mexico. They are 
numerous in nearly all volcanic districts. Although they are com- 
posed of loose or only moderately consolidated cinder many of 
them are surprisingly enduring features of the landscape, because 
rain falling on them sinks into the highly permeable cinder instead 
of running off down their slopes to erode them. 

Composite Volcanoes.-Most volcanoes consist of alternations 
of lava flows, poured out from the summit crater or from vents on 
the flanks of the cone, with layers of cinder, bombs, lapilli and 
ash. These are known as composite volcanoes. Typically, they 
form cone-shaped mountains that may be several thousand feet 
high, and have a volume of several tens of cubic miles. Thus the 
big composite volcanoes Rainier and Shasta in the Cascade range 
of northwestern United States rise respectively about 9,000 and 
12,000 i t .  above their bases, and attain altitudes of more than 
14,000 ft. above sea level. Each has a bulk of nearly IOO cu.mi. 
Some composite volcanoes are graceful cones of unsurpassed 
beauty and grandeur. Shishaldin, in the Aleutian Islands, is one 
of these. Others are Mayon, in the Philippines, and Mt. Fuji in 
Japan. However, the construction of such perfect cones depends 
on a rarely attained combination of circumstances and most com- 
posite cones are far less regular than Fuji or Mayon. 

Domes.-Lava reaching the earth's surface may be so viscous 
that it cannot flow away readily, and piles up around the vent to 
form a steep-sided mound known technically as'a volcanic dome. 
Sometimes domes are formed by repeated outpourings of short 
flows from a summit vent, and sometimes very viscous (but still 
liquid) lava is pushed up from the vent like a short protrusion 
of toothpaste from a slightly squeezed tube. Most commonly, 
however, the initial small extruded mass is gradually expanded by 
new lava being pushed up into its interior. F rac t~res  forming in 
the chilled shell of the expanding dome may allow small flows to 
escape onto its flanks or around its base, but for the most part the 
growth is simply a slow swelling. As the dome grows the expand- 
ing crust breaks up, and pieces of i t  roll down to form a heap of 
angular rock fragments (breccia) around its base. Continued 
crumbling of the shell of the dome may result in a heap of debris 
that nearly buries the solid portion of the dome. 

Domes are widespread in volcanic districts. They may grow in 
the summit craters of composite cones, in lateral craters, or com- 
pletely away from any crater. The lava forming them is usually 
of siliceous character. Domes may attain heights of several hun- 
dred feet and diameters of several thousand feet. One of the 
largest known is the dome that makes up Lassen peak, in Lassen 
Volcanic National park, California. The Lassen dome is about 
z mi. in diameter a t  its base and more than 2,000 ft. high, with a 
volume of about 3 cu.mi. The  Chaos crags, just north of Lassen 
peak, are a row of spectacular domes formed within the last few 
hundred years. Explosions at  the base o$ one of the domes under- 
mined it and allowed it to collapse, forming the great hummocky 
landslide deposit known as the Chaos Jumbles. 

Spines.-Commonly, lava is squeezed out through breaks in the 
carapace of the growing dome, much as metal is extruded through 
dies to make wire. If the lava is sufficiently viscous it forms rela- 
tively slender steep-sided projections known as spines. The sur- 
face of a dome may bristle with dozens of these spines, a few 
feet to a few tens of feet high. Rarely, much larger spines are 
formed. During the 1902 eruption of Mt. PelCe, on the Island of 
Martinique in the West Indies, a great spine was protruded from 
a growing dome in the summit crater of the volcano and within a 
few months rose to a height of nearly 1,000 ft. above the dome 
(which itself rose nearly 1,000 it .  above the crater floor). How- 
ever, soon after it reached its maximum height, explosions around 
its base caused it  to collapse. Like the great "needle" of Mt. 
PelCe, most spines are short-lived, soon crumbling to heaps of 

angular debris on the surface of the dome. 
Cra te rs  and Calderas.-Thus far only features of positive re- 

lief have been considered, but volcanic land forms may also be 
negative. The commonest negative form is the crater. I n  a gen- 
eral sense, all more or less bowl-shaped volcanic depressions may 
be called craters, but in modern technical literature the term gen- 
erally is restricted to the smaller depressions, up  t o  about a mile 
in diameter. Larger depressions are termed calderas (meaning 
"caldron" in Spanish). Most craters are formed by explosion. 
They are found most commbnly a t  the summit of volcanic cones, 
but others occur on the flanks of cones, or even wholly unassoci- 
ated with cones. They may be blasted through the surface of the 
cone after the latter has been built, but more commonly they are 
formed over the vent during the formation of the cone. The 
showers of fragmental material fall back to earth around the vent, 
gradually building the cone, but directly above the vent the ac- 
cumulation of material is prevented by the repeated explosions, 
and a crater in the cone is the result. In  spatter cones the welded 
material stands at  high angles, and the crater may have nearly 
vertical sides; but in cones of cinder or ash the loose material slides 
in to form the funnel shape typical of craters. 

Of the craters not associated with cones, probably the best 
known are the many small craters blasted by low temperature vol- 
canic explosions in the nearly horizontal nonvolcanic rocks of the 
Eifel (q.v.) region in Germany. Many of these contain beauti- 
ful little blue lakes, or maare, and the name m a r  has been widely 
applied to similar explosion craters in flat-lying rocks in other re- 
gions. The rim of ejected fragmental material around the crater 
often is very low and inconspicuous. 

Calderas usually, if not always, form by collapse of the top of 
a volcanic cone or group of cones because of removal of the sup- 
port formerly furnished by an underlying body of magma. I n  
shield volcanoes of mafic lavas this removal of magma from a 
chamber beneath the top of the cone may result from eruption a t  
some level low on the cone flank, or simply from intrusion into the 
lower part of the volcanic structure. The calderas of shield vol- 
canoes are relatively small. That of Kilauea, in Hawaii, is 2.5 
mi. long, 2 mi. wide and 500 ft. deep. 

Larger calderas form by collapse of composite volcanoes. These 
result generally, if not always, from rapid emptying of the under- 
lying magma reservoir by voluminous eruptions of pumice and 
pumiceous ash, thrown high in the air and scattered over the sur- 
rounding countryside or rushing down the slopes of the cone in 
fiery glowing avalanches. At the end of the eruptions the top of 
the mountain has disappeared, leaving in its place a great hole. 
I t  once was believed that the top of the mountain had been blown 
away by the explosions, but study of the material thrown out 
shows that only a little of the vanished part of the cone can be 
accounted for in that way. Most of it  has simply dropped into 
the void left by the escaping magma. In  1883 Krakatoa (9.v.) 
volcano, in Indonesia, exploded in one of the most violent erup- 
tions of historic times and its collapse formed a caldera on the sea 
floor (accompanied by giant tidal waves that took the lives of 
thousands of persons on the shores of neighbouring islands). 

Other calderas are found in most of the major volcanic districts. 
One of the best known and best studied is that of Crater lake, 
in Oregon (9.v.). There, following the collapse, the great hole 
in the top of the mountain was gradually filled with water from 
rainfall and melting snow and renewed eruptions within it  poured 
out lava flows and built the cinder cone of Wizard Island. The 
Crater lake caldera is about six miles in diameter. Probably the 
largest caldera yet described is that in the Jemez (Valle Grande) 
mountains of northwestern New Mexico, with a n  average diame- 
ter of more than 16 mi. 

The term caldera generally is reserved for depressions of fairly 
regular, circular or oval outline. Their shape presumably is gov- 
erned by the nearly circular hor~zontal cross section of the under- 
lying body of magma. Other depressions. of markedly angular or 
irregular outline, also occur in volcanic districts, and commonly 
are of even larger size than calderas. Their angular outlines, and 
particularly angular re-entrants around their edges. indicate that 
their shape is governed by pre-existing tectonic structures, such 
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as joints and faults resulting from deformation of the earth's 
crust, in the underlying older rocks. They therefore are referred 
to as volcano-tectonic depressions. As in the case of cnldcrns of 
the Crater lake and Krakatoa type, their collapse appears to be at  
least partly related to the rapid extrusion of voluminous froth 
flows of siliceous lava, forming extensive deposits of welded tuff. 
Examples are the Rotorua-Taupo basin in New Zealand, and the 
basin of Lake Toba in Sumatra. each with an area of over 1.000 

sq.mi. and associated with hundreds of cubic miles of welded tuff. 

DISTRIBUTION OF VOLCANOES 

Probably there is no part of the earth's surface that has not. 
a t  some time in the past. been the site of volcanic activity. In- 
deed, some regions such as the British Isles that we would hardly 
think of today as volcanic have formerly experienced violent and 
long-continued volcanic activity. 

At present, however, the active and recently active volcanoes 
are concentrated largely in a great belt encircling the Pacific ocean 
and a shorter belt extending from the Solomon Islands through 
New Guinea and Indonesia. The active volcanoes of the Rilediter- 
ranean region often are regarded as lying on an extension of the 
latter belt. The greatest concentration of active volcanoes in the 
world is in Indonesia. where 78 have erupted within historic time 
and 29 others are still actively giving off gas a t  fumaroles and 
solfataras (see VOLCANISM). Of the Indonesian volcanoes prob- 
ably the best known is Illerapi. the "Fire mountain" of central 
Java, glowing avalanches and mudflo\vs from which have taken 
thousands of lives. Both the circumpacific and the Indonesian 
belts of volcanoes correspond with zones of active orogeny, in 
which the earth's crust has been crumpled and heaved up into 
mountains during recent geologic times. 

Many other active and recently extinct volcanoes are scattered 
over the earth's surface outside these two main belts. In the 
Pacific basin they are found in the Hawaiian, Samoan and Gala- 
pagos islands; in the Atlantic basin in Iceland, the Azores, the 
Canary and Cape Verde islands; in the Indian ocean in RCunion. 
Heard and Kartala islands. The Italian district includes the 
famous volcanoes Vesuvius, Stromboli and Etna, as well as the 
one that gave its name to all the rest-\'ulcano. Farther east. 
Santorini Iies in the Grecian archipelago. and the less well-known 
Argaeus and T'imrud are found in the mountains of Asia Minor. 
Ararat, of Biblical fame, is an extinct volcano. I n  .%frica, vol- 
canoes are associated with the great rift valleys. in which lie lakes 
Albert, Tanganyika and Rudolf; and others lie near the Red sea: 
and far to the west in the Cameroons. Even ice-bound Antarc- 
tica has its active volcano, Aft. Erebus, on the edge of RlcMurdo 
sound. 

The continental United States is commonly thought of as im- 
mune from volcanic activity, but actually the Cascade range in the 
northwestern part of the country is part of the circumpacific "ring 
of fire" and contains many recently extinct volcanoes and several 
that should be considered active. The tremendous eruption that 
produced Crater lake occurred only about 6,000 years ago. About 
a dozen eruptions can be counted in the Cascade range since the 
early part of the 19th century. The most recent of these, a t  Lassen 
peak. California, during the years 1914 to 1917, produced violent 
explosions, great glowing avalanches, flows of mud and a small 
lava flow. 
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VOLCANO ISLANDS (KAZAN-RETTO), three small volcanic 

and north of the Marianas between 24" and 26' N.  and 141' and 
143" E. In  north-south sequence, they are Rita-16-jima (San 
Alexander). 16-jima (Sulfur) and Minami-16- jima. (San Augus- 
tine). Unclaimed until the arrival of Japanese fishermen and 
sulfur miners in 1887. they were claimed formally by Japan in 
1891. 

16-jima (usually appearing in English as Iwo Jima) is the largest 
(20 sq km.; 11.5 sq.mi ) and has a large stretch of level land that 
mas converted into a military airfield during World War 11. I t  
was captured from the Japanese by U.S. forces in 1945 after a 
bloody assault. The few Japanese residents were removed to 
Japan in 1944. Under the Japanese peace treaty (1951). the U.S. 
exercises full poner and jurisdiction over the islands, a l t h  Japan 
retaining residual sovereignty. See Iwo J I ~ A .  (J. D .  EE.) 

V O L E ,  a name employed for several genera of rodents allied 
to the rats and mice and included in the family lluridae. The 
two common English forms are better known as the water rat 
and the short-tailed field mouse. 1-oles may be distinguished from 
rats and mice by their small eyes, blunt snouts. stouter build. 
inconspicuous ears. short limbs and tail and less brisk movements. 
They also differ in the structure of the cheek teeth. The Euro- 
pean field vole (~If icvotzrs  agrestis) is about the size of a mouse 
and does considerable damage to crops and garden produce. The 
water vole idf. (111~pl1ibizlsj is larger, diurnal and aquatic. Largely 
vegetarian. it will also eat insects. mice and young birds. I t  is 
absent from Ireland, but extends from England to China. Kumer- 
ous other species occur in Europe. north Asia and North America, 
while fossil voles occur in the Pliocene. iScc RODENTIA.) 

V O L E N D A M ,  a small fishing village of the Netherlands in 
the province of North Holland. adjoining Edam. I t  is remarkable 
for its quaint buildings and the picturesque costume of the vil- 
lagers, who are of a singularly dark and robust type. Many 
artists have been attracted to settle here. Volendam had its 
origin in the building of the great sea dam for the new waterway 
to Edam in the middle of the 13th century. On the seaward side 
of the dike are some houses built on piles in the style of lake 
d\vellings. Pop. (1957 est.) 9,377. 

V O L G A  (Tatar: Etil. Itil or Xtel; Finnish: Rsu ;  in ancient 
times Rha and Oarus), the longest and most important. river of 
European Russia, and the longest river of Europe. Its length is 
2.293 mi.; its drainage area covers 532,818 sq.mi. and includes 
middle and eastern Russia. as well as part of southeastern Russia. 
The Volga rises on the Valdai plateau at  a height of 665 ft., in 
a small spring in 57" 15' N., 32" 30' E.. west of Lake Seliger, 
flows through several small lakes, and after its confluence with the 
Runa. enters Lake Volga. Below that lake is a dam storing 
10,000.000.000 cu.ft. of ~ a t e r ,  making possible the deepening of 
the channel as far as the Sheksna during dry periods. After re- 
ceiving the Sheksna the Volga flows southeast along a broad valley, 
consisting of a string of former wide lake beds, with a depth of 
150-200 it., in Permian and Jurassic deposits. I t  receives numer- 
ous tributaries from the north including the Unzha (339 mi.). The 
Oka from the southn~est 1605 mi.) rises in Orel, near the sources 
of tribuLaries of the Don and Dnieper, and receives the Upa, 
Zhizdra. Ugra. hloskva and Klyazma (left), and the Tsna with the 
Moksha (right). 

The Oka and Volga unite at Nizhniy-Novgorod, and the Volga 
then enters a broad lacustrine depression which must have com- 
municated with the Caspian in postpliocene times. I t s  low-mater 
level in this section is only 190 ft .  above sea level. and its width 
ranges from 350 to 1,750 yd. Islands appear and disappear each 
year after the spring floods. The Sura. bringing a volume of 2,700 
to 22.000 cu.ft. per second enters on the right, as do the Svyaga 
and many smaller tributaries. The Volga then turns southeastward 
and descends into another lacustrine depression, receiving the 
Kama, volume 52,500 to 144,400 cu.ft. per second. below Kazan, 
along which come the products of the Ural mining region. Re- 
mains of molluscs still extant in the Caspian occur in this depres- 
sion and in the lower Kama. The Volga then flows south- 
southvvest, making a great bend at Samara to avoid the ZheguIi 
extension of the Russian nlateau. The Volea at Samara is onlv 

islands in the western Pacific ocean, located south of the Bonins 54 f t .  above sea level. ~ i o n g  the  hole of the bend, cliffs fringk 
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the right bank, which the river is constantly undercutting, while 
from the left bank extends a great plain intersected by former 
channels of the river. At Volgograd (Tsaritsyn) the river reaches 
its extreme southwestern limit and is only 45 mi. from the Don. 
In  1928 the Soviet government accepted estimates for the con- 
struction of a canal with sluices on the Don, to link these two 
rivers; the canal was completed in 1951. The river then turns 
sharply to the southeast, flowing through the low Caspian steppes. 
A few miles above Volgograd it sends off a branch, the Akhtuba, 
which accompanies it to the' sea for 330 mi. Low hills skirt the 
right bank, but on the left it anastomoses freely with the Akhtuba 
and often floods the country for 15 to 35 mi. 

Efforts are being made to control the Volga there to lessen the 
annual washing away of fertile alluvial gardens. The delta begins 
40 mi. above Astrakhan and contains about 200 mouths. The 
Volga is constantly eroding its banks, especially during the spring 
floods, and towns and loading ports are constantly being moved 
back, consequently the volume of suspended matter deposited on 
the Caspian shores is great; the level of that sea rises during the 
Volga floods. 

Navigation.- There are six sections of the river for navigation. 
(1) From the Upper Volga dam, 75 mi. from the source, to Tver. 
There rapids and shallows are numerous, and this part is exclu- 
sively used for floating rafts. (2) From Tver to Rybinsk, which 
is the real head of Volga navigation. I n  this section the main traf- 
fic consists of barges for local trade; to June 20, vessels drawing 
2 ft. may use the river, but after that date 1 ft. 9 in. is the maxi- 
mum possible draft, and the river becomes increasingly shallow, so 
that navigation may cease altogether. The influence of the*Upper 
Volga dam may give an extra 9 in. of depth. Above Rybinsk the 
Volga is joined by the Mologa, and at  Rybinsk by the Sheksna, 
which is navigable and which is linked by the Marii and Wiirttem- 
berg canals with the basins of the Neva and Northern DvAna re- 
spectively. Fifteen thousand vessels entered the port per annum. 
(3) From Rybinsk to Nizhniy-Novgorod, 349 mi., the normal 
draught of vessels is 3 it .  6 in., but in years of low water, naviga- 
tion may be completely suspended in July and August. I n  this 
section are 30 commercial landing stages and 20 harbours suitable 
for wintering vessels. (4) From Nizhniy-Novgorod to Kazan, 299 
mi., the normal draught is 5 ft .  There are 40 commercial landing 
stages and 40 harbours, only 10 of the latter being really iceproof. 
(5 )  Kazan to Volgograd, 938 mi., normal draught 7 ft. There are 
37 commercial landing stages and 28 harbours, 6 of which are 
really safe and iceproof. (6) Volgograd to the Caspian is divided 
into two parts (i.) Volgograd to Astrakhan, 343 mi. where the 
navigation is still of the river type and (ii.) Astrakhan to the 
Caspian, 71 mi., a stretch of nontidal estuary, difficult for naviga- 
tion, where continuous dredging is necessary to ensure even 8-ft. 
depth. 

The great drawbacks to navigation are (1) the long winter frost, 
during which the river and its tributaries become sledge routes, the 
ice lasting from 90 to 160 days; the average date of breakup of ice 
is April 11 at Tver, the 25th at  Kostroma, the 16th at Kazan, the 
7th at  Volgograd and March 17 at Astrakhan (2) the shallowness 
of the river during late summer and the frequent formation of 
islands and their dissolution during flood time. 

Fisheries.-The network of shallow and still limans or cutoffs 
in the delta of the Volga and the shallow waters of the northern 
Caspian, freshened as these are by the water of the Volga, the Ural, 
the Kura and the Terek, is exceedingly favourable to the breeding 
of fish, and as a whole constitutes one of the most productive fish- 
ing grounds in the world. As soon as the ice breaks up in the delta 
innumerable shoals of roach (Leuciscus rutilus) and trout (Lzdcio- 
trutta leuciclzthys) rush up the river. They are followed by the 
great sturgeon (Acipenser hztso), the pike, the bream and the pike 
perch (Lez~cioperca sandra). Later on appears the Caspian herring 
(Clupea caspia). which formerly was neglected, but has now be- 
come more important than sturgeon; the sturgeon A. stellatzts and 
"wels" (Silurus gglanis) follow, and finally the sturgeon Acipenser 
giildenstadtii, so much valued for its caviare. In search of a 
gravelly spawning ground the sturgeon go up the river as far as 
Sarepta (250 mi.). The lamprey, extensively pickled, the sterlet 

( A .  ruthenus), the tench, the gudgeon and other fluvial species also 
appear in immense numbers. 

History.-The Volga was probably known to the early Greeks, 
though it is not mentioned previous to Ptolemy. According to him, 
the Rha is a tributary of an interior sea, formed from the con- 
fluence of two great rivers, the sources of which are separated by  
20" of longitude. The Arab geographers throw little light on the 
condition of the Volga during the great migrations of the 3rd cen- 
tury, or subsequently under the invasion of the Huns, the growth 
of the Khazar ehpire in the southern steppes and of that of Bul- 
garia on the middle Volga. In  the 9th century the Volga basin 
was occupied by Finnish tribes in the north and by Khazars and 
various Turkish races in the south. The Slavs, driven perhaps 
to the west. had only the Volkhov and the Dnieper, while the 
(Mohammedan) Bulgarian empire, a t  the confluence of the Volga 
with the Kama, was so powerful that for some time it was an open 
question whether Islam or Christianity would gain the upper hand, 
and Islam is strong in modern Kazan. But, while the Russians 
were driven from the Black sea by the Khazars, and later on by a 
tide of Ugrian migration from the northeast, a stream of Slavs 
moved slowly toward the northeast. down the upper Oka, into the 
borderland between the Finnish and Turkish regions. After two 
centuries of struggle the Russians succeeded in colonizing the 
fertile valleys of the Oka basin; in the 12th century they built a 
series of fortified towns on the Oka and Klyazma; and finally they 
reached the mouth of the Oka, there founding (in 1222) a new 
Novgorod-the Novgorod of the Lowlands, now Nizhniy- 
Novgorod. The great lacustrine depression of the middle Volga 
was thus reached; and when the Mongol invasion of 1239-42 came, 
it encountered in the Oka basin a dense agricultural population 
with many fortified and wealthy towns-a population which the 
Mongols found they could conquer, but were unable to drive before 
them as they had done so many of the Turkish tribes. This inva- 
sion checked, but did not stop, the advance of the Russians down 
the Volga. Two centuries elapsed before the Russians covered 
the 300 mi. which separate the mouths of the Oka and the Kama 
and took possession of Kazan. 

With the capture of Kazan (1552) the Russians found the lower 
Volga open to their boats, and eight years afterward they were 
masters of the mouth of the river a t  Astrakhan. Two centuries 
more elapsed before the Russians secured a free passage to the 
Black sea and became masters of the Sea of Azov and the Crimea; 
the Volga, however, was their route. 
VOLGOGRAD (STALINGRAD until 1961) oblast of the Rus- 

sian Soviet Federated Socialist Republic, U.S.S.R., lies in the lower 
Volga region and covers an area of 44,054 sq.mi. Pop. (1959) 
1,853,928. Both the Volga and Don cross the oblast. The Volga 
there has no significant tributaries, but below Volgograd its course 
is paralleled by its main distributary, the Akhtuba, with a broad 
flood plain of innumerable old courses and cut-off lakes in between. 
The northern part of the oblast is drained by tributaries of the 
Don, notably the Khoper, Buzuluk, Medveditsa and Ilovlya. 
Within the oblast are parts of the Tsymlyansk reservoir on the 
Don and the Volga reservoir (Volzhskoye Vodokhranilishche) on 
the Volga. The Volga is flanked on the west by the Volga Uplands, 
which reach 1,178 ft. in the north. South of Volgograd the line 
of the upland is continued as the Yergeni. West of the Khoper and 
Don are further low uplands which represent the extreme south- 
eastern extension of the Central Russian Upland. Between the 
uplands and again east of the Volga are level plains. The climate 
is dry and continental; the annual rainfall varies from 14 in. in 
the west to 12 in. in the east and is irregular, with frequent 
droughts. Summers are hot, with July average temperatures about 
75" F.  In  early summer scorching sukhovei winds are common. 
January temperatures average about 15'. Most of the oblast lies 
in the dry steppe zone, with a natural vegetation of grass and some 
sage on chernozem soils, and has almost all been plowed. This 
has given rise to severe soil erosion and gullying, especially on the 
uplands. Saline soils are common, particularly in the Trans-Volga 
(Zavolzhye) and the south. Forests occur only as groves on the 
flood plains; shelter belts have been planted round the Tsymlyansk 
reservoir. 
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More than half the population are urban dwellers living in 13 

towns and 24 urban districts; over half of these live in the admin- 
istrative centre of Volgograd. Other towns are small, the ldrgest 
being Kamyshin (55,000), a river port on the Volga, and Volzhski 
(67.000), an entirely new town built across the Volga from Volgo- 
grad in connection with the barrage. The bulk of the population 
lives along the rivers and in the northern lowland. Industry is 
largely concentrated in Volgograd, the other towns being chiefly 
concerned with processing agricultural products. Petroleum is 
obtained in the extreme north round Bakhmet'yevka and Zhirnovsk 
and a t  Frolovo, northvvest of Volgograd, where it occurs together 
with natural gas. China clays are widespread, as are building sands 
and glass sands. Salt is obtained from Lake El'ton in the Trans- 
Volga. 

Agriculture is of great importance, but it suffers severely from 
the climatic conditions and soil erosion. Irrigation is needed but 
by the early 1960s had been little developed outside the Yolga- 
Akhtuba flood plain and the neighbourhood of the Tsymlyansk 
reservoir. The waters of the Volgograd reservoir were also in- 
tended to serve this purpose. The chief crop is wheat, mostly 
spring \\heat, but there is winter wheat also. Millet, maize (corn) 
and sunflorvers are widely grown. while the oblast is part of the 
main area for mustard in the U.S.S.R. Along the Volga uplands 
north of Volgograd market gardening (especially fruit, melons and 
other vegetables) and dairying are well developed. I n  the south 
and the Trans-Volga cattle and sheep rearing is important. 

The region was occupied in the 5th century by the Finno-Turkic 
Bulgars, who were in the 10th century driven northnard by the 
Khazars. Later it formed part of the empire of the Tatar Golden 
Horde, one section of which was incorporated in the khanate of 
Astrakhan. The Russians in 1557 conquered Astrakhan and in 
1589 erected the fort of Tsaritsyn (the present Volgograd), but 
the real absorption of the region into Russia involved a century 
of struggle ni th  the nomads of the Volga. In  the reign of Cather- 
ine 11, the Russian peasants. Cossacks and dissatisfied native tribes 
rebelled (1  773-75) under the leadership of E.  I. Pugachev. After 
the 191 7 revolution there was much disorder in the region before 
it was pacified. I t  was formerly a krai (territory) containing 
Ralmyk Autonomous oblnst until it was created Stalingrad oblast 
in 1936. The Germans occupied part of the area during R'orld 
War 11. (R .  A F.) 

VOLGOGRAD (TSARITSYN until 1925 and STALIKGRAD until 
1961), a city and oblnst centre of the Russian Soviet Federated 
Socialist Republic. U.S.S R. ,  stands on the high right bank of the 
Volga, where its course makes a bend from south-southx5est to 
southeast, 580 mi. E. of Moscow. Pop. (1959) 591.000. Tsari- 
tsyn was established in 1589, soon after the Russian conquest of 
the banks of the \'alga, as a fortress to protect the newly acquired 
lands. I t  soon became a major transshipment point for goods 
portaged acrQss the narrow neck of land which there separates the 
Volga and Don. Suleiman the Xagnificent and Peter the Great 
both planned to link the rivers by a canal. In 1918. during the 
Civil lVar, a major engagement was fought there between the 
Red and the White armies. which prevented the forces of Adm. 
A. V. Rolchak and Gen. A. I. Denikin from joining up. The town 
was named Stalingrad after J. V. Stalin, who organized its defense. 
One of the decisive battles of World War I1 took place there, 
when the Germans, a t  the limit of their advance, attempted from 
Aug. 1942 to Feb. 1943 to capture the town and cross the Volga. 
After bitter fighting in Stalingrad itself, ~+hich  reduced the city 
to rubble, the German salient was cut off and an entire army group 
of 350.000 men annihilated. I n  1943 a sword of honour was pre- 
sented to the "steel-hearted citizens of Stalingrad" by King George 
V I  in token of the homage of the British people. Rebuilt and 
repopulated after the war, the town's importance greatly increased 
by the opening (1952) of the Volga-Don canal, immediately to the 
south, and by the completion (1960) of the giant barrage and 
2,500.@00-kw. hydroelectric station on the Volga immediately to 
the north. 

Follow~ing the denunciation of Stalin, the town was renamed 
Volgograd in 1961. The modern city and its suburbs extend 
for nearly 40 mi. along the Volga. I ts  industries include met- 

allurgy, with the "Red October" steel plant and engineering 
works, producing tractors, excavators, petroleum equipment and 
steel cables. There is a large shipyard. Sawmilling and timber- 
working use logs rafted down the Volga. Building materials pro- 
duced include cement, ferroconcrete items, bricks, tiles and fire- 
proof materials. Agricultural products of the region provide the 
raw material for leather and footwear, clothing, canning, jam 
making. flour milling, brewing, distilling, butter- and fat-making 
industries. Natural gas, exploited locally from 1953, and by- 
products from the oil refinery built in 1957 serve as the basis for 
a new but rapidly growing chemical industry. Railways link 
l'olgograd to Moscow. Saratov, Astrakhan. Krasnodar and the 
Donets Basin. There are institutes of medicine. civil engineering. - - 
teaching, mechanics and municipal economics in  the city. 

(R. A. F.) 
VOLHYNIA, formerly a province of Poland. having on the 

north the province of Polesie, on the west Lublin, on the south 
Tarnopol provinces, and on the east Russia. I t  now forms a part 
of the Volyn oblast in the Ukrainian Soviet Socialist Republic, 
U.S.S.R. Area, 7,683 sq.mi. 

I t  is a plain. washed by the Bug and the tributaries of the 
Prypet, viz., the Turija. Stochod, Styr. Goryn and Slucz, flowing 
north from the southern uplands. The north is part of the 
Polesian forest area, the rest is fertile soil. The chief towns are 
Luck, Ostrhg, Rowno, Dubno, Kowel and Krzemieniec. Pop. 
(1959) 890,456. 

VOLITION, in psychology. See FREE 1171~~;  PSYCHOLOGY. 
VOLLEYBALL, a game between two teams of players in 

which a large inflated ball. 26 or 27 in. in circumference, is batted 
("volleyed") back and forth across a net, without touching the 
ground. The game was originated in the United States in 1895 
by William G. Morgan while he was physical director a t  the Young 
Men's Christian association of Holyoke. Mass. Designed as an 
indoor sport for businessmen who found basketball too vigorous, it 
soon proved to have much wider appeal and was introduced into 
schools, playgrounds and other organizations in the C.S. and for- 
eign countries. World Wars I and I1 also helped popularize it. 

The first rules for the game were written by Mr. llorgan and 
printed in the first edition of the Handbook of the At /~le t ic  League 
of the Y.M.C.A.s of Xorth Anzerica (1897). In  1916 rules were 
issued jointly by the Y.M.C.A. and the National Collegiate Athletic 
association in the Spalding Blue Cover series. In  1922 the first 
national U.S. tournament was conducted by the Brooklyn Central 
T.M.C.A. of S e w  York. 

The United States Volleyball association (U.S.V.B.A.) was 
formed in 1928 and was recognized as the rules-making governing 
body in the U.S. The International Volleyball federation was or- 
ganized in 1947. JYorld volleyball championships (for men in 
Prague. Czechoslovakia, 1949; for men and women in Moscow, 
1952; and in Paris, 1956) did much to standardize and unify play- 
ing rules and officiating. In  1957 volleyball was accepted by the 
International Olympic committee as one of the approved sports for 
Olympic competition. 

The Game.--Volleyball can be played indoors or outside, re- 
quires a minimum of space and equipment and can be played by 
both sexes. The follo\~ing description is based on the official game 
as defined in the U.S.V.B.A. rules (the International rules, used in 
Great Britain, differ only in minor details). 

The game is played on a smooth surface on a court 30 ft .  wide 
by 60 it. long. clearly marked with 2-in. lines. (The lines are 
placed within the court.) A centre line divides the court into two 
30 x 30 it .  spaces. one of which is selected by or assigned to each 
of the two competing teams. Players may step on but not beyond 
the centre line. X line 'i?; f t .  from and parallel to the centre line 
is marked in each half of the court to indicate the point in front 
of which a back court player may not stand to drive the ball over 
the net with great power. ( In official U.S.Y.B.A. games the drive, 
"spike" or "kill!' may be performed by players only when they are 
in the three forward positions. In  many recreational games this 
rule need not apply and the line is therefore omitted from the 
court.) A tightly stretched net: 3 it .  wide and 32 ft. long, is 
placed across the court exactly above the centre line; oflicial 
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heights are 8 ft. for men, 7 ft. 6 in. for women and high school 
students and 7 ft. for younger players. A 2-in. vertical tape marker 
should be placed across the full width of the net directly above 
each side boundary line of the court. These markers enable the 
officials to determine whether served or played balls are legal. 
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STANDARD VOLLEYBALL COURT, SHOWING POSITIONS OF PLAYERS. THE 
COURT IS 60 FT. BY 30 FT. 

A minimum space 6 ft. wide around the entire court is needed 
to permit freedom of action, eliminate hazards from obstructions 
and allow space for net support posts and the referee's stand. 
There should be a clear area above the court at least 20 ft. high 
to permit the ball to be served or received by a team and played 
across the net without obstruction. 

U.S.V.B.A. rules stipulate that the ball should be spherical and 
have a rubber bladder with a 12-piece laceless leather case or a 
rubber case, weigh not less than 9 nor more than 10 oz., be inflated 
to a pressure of not less than 7 nor more than 8 lb, if leather cased 
or not less than 5 nor more than 7 lb. if rubber cased. I t  should 
be balanced to provide smooth flight through the air. 

A team consists of six players who take general positions in two 
rows. Positions in the row closer to and facing the net are left 
forward, centre forward and right forward. Positions of the sec- 
ond row of players are left back, centre back and right back. ( In 
recreational games where there are more than six on a team, players 
may be arranged in three rows.) At the start of a match the tn70 

team captains draw lots for choice of serve or court. Play is 
started when the right back of the serving team steps outside his 
back line and bats the ball with a hand, fist or arm over the net 
into the opponents' half of the court. The opponents must receive 
the ball and return it across the net in a series of not more than 
three contacts with the ball. The ball must not touch the floor, 
and a player may not touch the ball twice in succession. (This 
neans that the ball may be returned by a single player or may be 
played by two or three players in the process of returning it.) 
A player continues to serve until his team makes an error, com- 
mits a foul or completes a game. When the service changes ("side 
out") the receiving team becomes the serving team and its players 
rotate clocknise one position; the right forward shifting to the 
right back position and then serving from any place behind the rear 
line. Only the serving team can score, points being a ~ ~ a r d e d  for 
errors and fouls of the receiving team such as hitting the ball out 
of bounds. failing to return the ball, etc. No point is awarded 
when "side out" is declared. Only one point a t  a time is scored 
for a successful play. 

A game is ~i,on by the team that first scores 15 points or has 
scored the most points after 8 min. of play, whichever occurs first, 
provided the ninning team is ahead by 2 or more points. If a 
winner has not been determined at  the end of 8 min., play continues 
regardless of time until a 2-point lead has been gained by one team. 
A match is tmo games out of three. 

BIBLIOGR~PHY -0ficial Volleyball Guide, published annually by  
U.S.Y.B A,, contains the official rules for the U.S. and Canada, notes 
on International rules that differ and articles on the game. The Division 
for Girls and L\-omen's Sports of the American Association for Health, 
Physical Education and Recreation publishes Volleyball Guide biannu- 
ally Both include bibliographies and lists of audio-visual teaching aids. 

(H. T. FD ) 

VOLNEY, CONSTANTIN FRANCOIS CHASSE- 
BOEUF, COMTE DE (1757-1820), French savant, was born a t  
Craon (Maine-et-Loire) on Feb. 3, 1757, of good family. H e  was 
at first surnamed Boisgirais from his father's estate, but afterward 
assumed the name of Volney. He spent about four years in Egypt 
and Syria, and published his Voyage e n  Egypte  e t  e n  Syt*ie in 
1787, and his Co?cside'rations sur la gzterre actzlelle des Turcs  in 
1788. He was a member both of the States-General and of the 
Constituent Assembly. In 1791 appeared Les Rzbilzes, ou me'dite- 
tions strr les r8volzrtions des empires, an essay on the philosophy of 
history. Volney tried to put his politico-economic theories into 
practice in Corsica. where in 1792 he bought an estate. H e  was 
thrown into prison during the Jacobin triumph, but escaped the 
guillotine. 

In  1795 he undertook a journey to the United States, where 
he was accused in 1797 of being a French spy sent to prepare 
for the reoccugation of Louisiana by France. H e  was obliged 
to return to ~ r i n c e  in 1798. The resblts of his travels took f;rm 
in his Tableazl dzt clinzaf et dzt sol des ~tats-C'pzis (1803). H e  was 
not a partisan of Napoleon, but, being a moderate man, a savant 
and a liberal, was impressed into service by him and eventually 
made a count and put into the senate. At the restoration Volney 
was made a peer of France. H e  became a member of the institute 
in 1795. He died in Paris on April 25. 1820. 

VOLO (Vdt~os), a seaport of Greece, on the east coast of 
Thessaly, a t  the head of the gulf to which it gives its name. Pop. 
(1951) 51.144. I t  is connected by rail ni th  the Athens-Salonika 
railway at Larissa (Lirisa).  The anchorage is safe, vessels loading 
and discharging by lighters. The Kastro (citadel) marks the site 
of Pagasae. whence the gulf took the name of Sinus Pagasaeus or 
Pagasicus. There the Argonautic expedition was said to have 
sailed. In the 4th century it flourished under the tyrant Jason of 
Pherae. Two miles south stand the ruins of Demetrias. one of the 
"Fetters of Greece." founded 290 B.C. by Demetrius Poliorcetes 
and a favourite residence of hfacedonian kings. 

VOLOGAESES, or VOLOGASES, the name of five Parthian 
kings. 

~ O L O G - I E S E S  I ,  son of Vonones 11 by a Greek concubine, suc- 
ceeded his father in A.D. 51. He gave the kingdom of Media 
Atropatene to his brother Pacorus and occupied Armenia for an- 
other brother, Tiridates. This led to a long war with Rome 
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(54-63), which was ably conducted by the Roman general Cor- 
bulo. The power of Vologaeses was weakened by an attack by 
the nomadic Dahae and Sacae, a rebellion of the Hyrcanians and 
the usurpation of his son Vardanes 11. At last a peace was con- 
cluded, by which Tiridates was acknowledged as king of Armenia, 
but had to become a vassal of the Romans; he went to Rome, 
where Nero gave him back the diadem; from that time an Arsacid 
dynasty ruled in Armenia under Roman supremacy. Vologaeses 
was satisfied with this result and honoured the memory of Xero, 
though he stood in good relations with Vespasian also, to whom 
he offered an army of 40,000 archers in the war against Vitellius. 

Soon afterward the Alani invaded Media and Armenia; Volo- 
gaeses applied in vain for help to Vespasian. I t  appears that the 
Persian losses in the east also could not be repaired; Hyrcania re- 
mained an independent kingdom. Vologaeses I died in 79/80. 
His reign is marked by a decided reaction against Hellenism; he 
built Vologaesocerta (Balashkert) in the neighbourhood of Ctesi- 
phon with the intention of drawing to this new town the inhabitants 
of the Greek city Seleucia. 

VOLOGAESES I1 appears in history in 1051106 as one of the 
rival claimants to the throne of the Parthian king Pacorus. He 
seems to have been able to persist in this claim throughout the 
reign of Osroes, on whose death in 1281129 the greater part at least 
of the succession was secured to him. He maintained himself 
against another rival, Mithradates, and died in 147. 

VOLOGAESES I11 came to the throne in 148. Under him, the 
unity of the empire was restored, but he was attacked by the 
Romans under Marcus Aurelius and Verus (162-165). In  this war 
Seleucia was destroyed and the palace of Ctesiphon burned down 
by Avidius Cassius (164) ; the Romans even advanced into Media. 
I n  the peace, northwestern Mesopotamia was ceded to the Romans. 
Vologaeses I11 died in 192. H e  is probably the king Volgash of 
the Parsee tradition, preserved in the Dinkart, who gathered the 
writings of Zoroaster. 

VOLOGAESES IV first appears in 191 as a rebel against Volo- 
gaeses 111. whom he succeeded in 192. He was attacked by Septi- 
mius Severus in 195, who advanced into Mesopotamia, occupied 
Nisibis and plundered Ctesiphon (1991, but attempted in vain to 
conquer Hatra;  in 202 peace was restored. He died in 2071208. 

VOLOGAESES V succeeded his father Vologaeses IV in 2071208. 
Soon after his accession his brother Artabanus V, the last Arsacid 
king, rebelled against him and became master of the greater part 
of the empire. But Vologaeses V maintained himself in a part 
of Babylonia; his dated coins reach down to A.D. 2221223. 

See  further PERSIA: History: T h e  Parthian Empire;  N .  C .  Debevoise, 
A Political History of Parthia ( 1 9 3 8 ) .  

VOLOGDA, an oblast of the Russian Soviet Federated So- 
cialist Republic, U.S.S.R. Area 56,178 sq.mi. Pop. (1959) 1,307,- 
000. The oblasts of Archangel, Gorky, Yaroslavl, Kalinin and 
Leningrad fringe it, as does the Karelian Autonomous Soviet So- 
cialist Republic. Much of it was under ice during the Glacial 
epoch, and it is a region of boulder clay, marsh, lakes and streams. 
The largest lakes are Kubensk and Lacha, and the rivers include 
the Sukhona, flowing northwest from Lake Kubensk, and the upper 
course of the Onega and of the Vaga, both flowing northward, the 
former into the Arctic ocean and the latter joining the northern 
Dvina. Nearly half of the region is covered with coniferous for- 
est, densest in the north, and there are vast marshes. The south 
has been largely cleared of forest and in spite of the poor soil and 
difficult climatic conditions, crops are raised. 

The chief crops are winter rye and oats. Barley, flax, potatoes, 
summer wheat, grasses, peas and hemp are also grown in small 
quantities. Cultivation provides 30% of the region's income, stock 
raising and its dependent industries, 40%. Dairy cattle, of the 
Kholmogory breed in the north and Yaroslavl in the south, are 
raised. Horses, sheep and pigs are also raised. Poultry raising 
was being developed. The timber industry is well developed; there 
are paper manufactures and cellulose and wood pulp factories. 
The Sukhona is a navigable waterway linking with the northern 
Dvina, and there is a canal linking Lake Kubensk with the Sheksna. 

Vo1ogda.-Vologda is the chief town of the oblast, on the Vo- 
logda river above its confluence with the navigable Sukhona river, 

59" 14' N., 39" 43' E. Pop. (1959) 138.000. The town has rail- 
way and steamer repair yards, manufactures agricultural imple- 
ments, leather, beer, pottery, glass and cement. I t  grew rapidly 
after the railway developed, and numerous local products are ex- 
ported to Archangel, Leningrad and Moscow. 

I ts  trade is very ancient; it was founded as a colony of Nov- 
gorod in 1147, when the fur trade was at its height. The Tatars, in 
alliance with the prince of Tver, plundered it in 1273, but it soon 
recovered. Moscow and Novgorod disputed possession of it until 
1447, when it was definitely annexed to the former. The opening 
of Archangel as a port in 153'3 made it the chief depot for goods 
for the north. I t  was devastated by the Poles in 1613 and by 
plague in 1648. With the foundation in 1703 of St. Petersburg 
(Leningrad) trade went via the Baltic and Vologda declined, but 
developed again after the building of the railway to Archangel. 

VOLSCI, ancient Italian people who were prominent in the 
history of the first century of the Roman republic. They then 
inhabited the partly hilly, partly marshy district of the S. of 
Latium, bounded by the Aurunci and Samnites on the S., the 
Hernici on the E., and stretching roughly from Norba and Cora 
in the N. to Antium in the S. They were among the most danger- 
ous enemies of Rome, and frequently allied with the Aequi (9 .v . ) .  
From the little town of Velitrae (Velletri) in the Volscian terri- 
tory, the birthplace of Augustus, comes a very interesting though 
brief inscription dating probably from early in the 3rd century 
B c. I t  is cut upon a small bronze plate (now in the Kaples mu- 
seum), which must have once been fixed to some votive object. 

The name Volsci belongs to the -CO- group of tribal names in 
the centre, and mainly on the mest coast, of Italy, all of whom 
were subdued by the Romani before the end of the 4th century 
B c.; and many of whom were conquered by the Samnites about 
a century or more earlier. They are, from south to north, Osci, 
Az~runci, Hernici, Marruci, Falisci; with these were no doubt 
associated the original inhabitants of Aricia and of Sidici-num, of 
Vescia among the Aurzrnci, and of Labici close to Hernican terri- 
tory. The same formative element appears in the adjective  mom 
Massicus, and the names Glanica and ~Var ica  belonging to the 
Auruncan district, with Graviscae in south Etruria, and a few 
other names in central Italy. With these names must clearly be 
judged the forms Tusci and Etrusci, the names given to the 
Etruscans by the folk among whom they settled. The Samnite 
and Roman conquerors tended to impose the form of their onn  
group-name, namely the suffix -NO-, upon the tribes they con- 
quered; hence the Marrz~ci became the Marrucini, the Arici be- 
came Aricini. The conclusion suggested is that these -CO- tribes 
occupied the centre and west coast of Italy a t  the time of the 
Etruscan invasion; whereas the -NO- tribes only reached this part 
of Italy, or at least only became dominant there, long after the 
Etruscans had settled in the peninsula. 

In the name Volsci, the older form Volusci contains the word 
meaning "marsh," since the change of velos- to volus- is phoneti- 
cally regular in Latin. The name Marica ("goddess of the salt- 
marshes") among the Aurunci also appears on the coast of Picenum 
and among the Ligurians; Stephanus of Byzantium identified the 
Osci with the Siculi who were kinsmen of the Ligures. In  marshy 
places this -GO- or -ca- suffix is used. Besides the Aumnci,  dea 
Marica and intempestaeque Graviscae (Virg., Aen., x, 184), we 
have the Ustica cubans of Horace (Odes, i, 17, 1 I ) ,  the Hernici 
in the Trerus valley, Satricum and Gknica  in the Pomptine 
marshes. See ITALIC DIALECTS. 

VOLSINII, an ancient town of Etruria, Italy. The older 
Volsinii occupied in all probability the isolated tufa rock, so 
strongly defended by nature, upon which in Roman times stood 
the town which Procopius calls Ourbibentos (Urbs vetus, the 
modern Orvieto). I t  had, and needed, no outer walls, being sur- 
rounded on all sides except the southwest by abrupt tufa cliffs; 
but a massive wall found by excavation on the southwest side 
of the town may have belonged to the acropolis. An Etruscan 
temple of the 4th century B.C. stood near the northeast extremity 
of the plateau. I t  measured 72 by 54 ft. and had three cellae; 
and at the foot of the hill on the north a large Etruscan necrop- 
olis was found dating from the 5th century B.C. The tombs, con- 
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structed of blocks of stone and arranged in rows divided by pas- 
sages, often had the name of the deceased on the fa<a.de. Many 
painted vases, etc., were found; some were placed in the Museo 
Civico at Orvieto. Tombs with paintings Were also found at Set- 
tecamini to the southwest of the to~vn on the way to Bolsena. 
Volsinii was reputed the richest of the 12 cities of Etruria. Wars 
between Volsinii and Rome are mentioned in 392: 308 and 294 B.C. 

Zonaras states that the city was destroyed by Fulvius Flaccus in 
265-264 B.C. and removed elsewhere, though the old site continued 
to be inhabited. The new city was certainly situated on the hills 
on the northeast bank of the Lake of Bolsena (Lacus 1701siniensis), 
I 2 mi. W.S.W. of Orvieto, where many important antiquities were 
found. 

See P .  Perali, Orvieto Etrusca (Rome, 19-28), who proposes to  
identify Orvieto with the ancient Fanu~n Voltunznae. 

VOLSTEAD, ANDREW J. (1860-19471, U.S. congress- 
man, born in Goodhue county. Minn. He was admitted to the bar 
in 1884 and then set up his practice at Granite Falls. Minn. Vol- 
stead was a member of the 58th to 67th congresses (1903-231, 7th 
hlinnesota district. He was the author of the Farmers' Co- 
operative act and of the Volstead act. the first step in the struggle 
to enforce the 18th amendment to the constitution regarding the 
prohibition of intoxicating liquors. The Volstead act was passed 
Oct. 18. 1919, over the president's veto. Its most drastic feature, 
and the one most criticized. was the definition of intoxicating liq- 
uors as beverages containing "one-half of one per centum or more 
of alcohol by volume." Volstead was active as a legal adviser in 
the enforcement of prohibition until the amendment u-as repealed 
in 1933. Volstead died Jan. 20, 1947. 

VOLTA, ALESSANDRO GIUSEPPE ANTONIO 
ANASTASIO ( I  74 j-.1827), Italian physicist, celebrated as a 
pioneer of electrical science, after whom the "volt" is named, was 
born at Como on Feb. 18, 1745. He was successively appointed a 
teacher of physics at Como (1774) and to the newly founded 
chair of physics at Pavia in 1779. In 1777 and again in 1782 he 
journeyed through Switzerland. France, Germany. Holland and 
England, and became acquainted with many scientific celebrities. 
In 1791 he received the Copley medal of the Royal society. In  
1801 rc'apoleon called him to Paris to show his experiments on 
contact electricity. and a medal was struck in his honour. He was 
made a senator of the kingdom of Lombardy. In 181 j the em- 
peror of Austria made him director of the philosophical faculty 
of Padua. In 1819 he retired and settled in his native town. where 
he died on March j: 1827. A statue was erected to his memory 
at  Como. For Volta's electrical work and his place in the history 
of discovery, see ELECTRICITY ; also VOLTMETER. 

VOLTA, the largest river of the Guinea coast west of the 
Niger, with a length of 7 1 0  mi. I ts  mouth and most of its basin 
are in Ghana. I t  has two main upper branches, the Black Volta 
and the White Volta: both rising in the grassy plateau country 
of French West .Africa north of the coastal forest belt. The Black 
Volta rises in about 11" S.,  j" 10' W., flows northeast to about 
13' IV.. and then turns south. From about I I "  X. to go S. it forms 
the boundary bet~veen Ghana and the Ivory Coast. After turning 
eastxvard it is joined by the LVhite Volta at about I' W.. 8" 40' N. 
I t  then flo~vs southeast across a wide lo~vland basin to its junc- 
tion with the Oti and from there southward to break across the 
coastal range near the river port of Akuse. Thence it runs east- 
ward to the head of its delta. 

The whole Volta system has had a complex history. All three of 
the main rivers-the Black Volta, Lf'hite Volta and Oti-have cut 
back across the plateau escarpment and captured streams formerly 
flowing to the middle Siger. The alternation of well-graded 
reaches in wide valleys with rapids in harrow defiles, and the fre- 
quent abrupt changes of direction, all point to the composite char- 
acter of the river. 

The Volta rivers are little used for transport. Water levels 
vary greatly in accordance with the seasonal rainfall. Heaby 
surf breaks on a bar across the main mouth and this prevents the 
entry of any but shallow-draft vessels. Rapids just above Akuse 
limit navigation to about 50 mi. below that point. Work was begun 
in 1954 on the new port of Tema, 40 mi. W. of the mouth, which, 

when completed, would be the port for the eastern region, and 
would also handle imported raw materials and the aluminum for 
export from the Volta River project. This major scheme, first 
proposed in 1938, to use the Voita waters for power production, 
was under active consideration in the late 19jos. The dam at  
Ajena 70 mi. upriver from the sea and 4 j mi. from Tema could im- 
pound, at a level of 250 it., a lake 2 2  j mi. long and covering over 
3,000 sq.mi., and would produce a generating capacity estimated a t  
660.000 kw. Kine-tenths of this would be used in an aluminum 
smelter treating bauxite from the western regions Surplus power 
would be available for industrial and private purposes and for rail 
traction, and uater  for much-needed irrigation. In  1956 a steel 
arch bridge over the Volta \\,as completed at Adomi, linking the 
Eastern Region and Trans-Volta Togoland. I t  has a span of 805 
ft. and carries a two-lane roadway and footpaths. (T .  HER ) 

VOLTAIRE (the pen name for FRANCOIS MARIE AROUET) 
(1694-1778). was born on Nov. 21, 1694, a t  Paris, and mas bap- 
tized the next day. His father was Fran~ois  Arouet, a notary; his 
mother was Marie Marguerite Daumart or D'Aumard. Both 
father and mother were of Poitev~n extraction. but the Arouets 
had been for two generations established in Paris. the grandfather 
being a prosperous tradesman. Fran~ois  was the fifth child of his 
parents. Little is known of the mother, who died when F r a n ~ o i s  
was only seven years old. She pretty certainly was the chief cause 
of his early introduction to good society, the abbC de Chbteauneuf 
(his sponsor in more ways than one) having been her friend. 

The abbC instructed him early in belles-lettres and deism, and 
Franqois showed when still a child a faculty for facile verse 
making. At the age of ten he was sent to the Collkge Louis-le- 
Grand, which was under the management of the Jesuits, and re- 
mained there till 1711. I t  was his whim, as part of his general 
liberalism, to depreciate the education he received: but it seems to 
have been a sound and good education. Kor can there be much 
doubt that the great attention bestowed on acting-the Jesuits 
kept up the Renaissance practice of turning schools into theatres 
for the performance of plays both in Latin and in the vernacular- 
had much to do with his lifelong devotion to the stage. I t  must 
have been during his earliest school years that the celebrated pres- 
entation of him by his godfather to Ninon de Lenclos took place, 
for Ninon died in 1;oj. She left him 2 .000  fr. "to buy books 
with." 

In Aug. 171 I ,  at the age of 17, Franqois returned home, and 
the usual battle followed between a son who desired no profession 
but literature and a father nho  refused to consider literature a 
profession at  all. For a time Franqois submitted, and read law a t  
least nominally. The abbC de Chgteauneuf died before his godson 
left school, but he had already introduced him to the famous and 
dissipated coterie of the Temple. His father tried to break him 
off from such society by sending him in the suite of the marquis 
de Ch%teauneuf, the abbC's brother, to The Hague. There he met 
a certain Olympe Dunoyer ("Pimpette"), a girl apparently of 
respectable character and not bad connections, but a Protestant, 
penniless, and daughter of a literary lady %hose literary reputa- 
tion was not spotless. His father stopped any idea of a match 
by procuring a lettre de caclzet, which, however, he did not use. 
Fransois. who had been sent home, submitted. and for a time pre- 
tended to mork in a Parisian laqyer's office; but he again mani- 
fested a faculty for gettlng into trouble-this time in the still 
more dangerous way of ~ r i t i n g  libellous poems-so that his 
father was glad to send him to stay for nearly a year (1714-15) 
with Louis de Caumart~n, marquis de Saint-Ange, in the country. 
When he returned to Paris, he was forthwith introduced to 
a less questionable and even more distinguished coterie than 
Vendbme's. to the famous "court of Sceaux," the circle of the 
beautiful and ambitious duchesse du Maine. I t  seems that 
he lent himself to the duchess's frantic hatred of the regent 
OrlCans. and helped to compose lampoons on that prince. At any 
rate. in &lay 1716 he \\as exiled, first to Tulle, then to Sully. 
A l l o ~ e d  to return, he again fell under suspicion of having been 
concerned in the composition of two violent libels and on May 16, 
1717 .  "as sent to the Bastille. He there recast Oedipe, began the 
Henrzade and determined to alter his name. Ever after his exit 
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from the Bastille in April 1718 he was known as  Arouet de 
Voltaire, or simply Voltaire, though legally he never abandoned 
his patronymic. Probably the name is an anagram on "Arouet le 
jeune," or "Arouet 1. j." 

A further "exile" a t  Chbtenay and elsewhere succeeded the 
imprisonment, and though Voltaire was admitted to an audience 
by the regent and treated graciously he was not trusted. Oedipe 
was acted a t  the ThCbtre Franqais on Nov. 18 of the year of 
release. I t  had a run of forty-five nights, and brought the author 
not a little profit. With these gains Voltaire seems to have begun 
his long series of successful financial speculations. But in the 
spring of next year the production of Lagrange-Chancel's libels, 
entitled the Philippiques, again brought suspicion on him. He was 
informally exiled, and spent much time with Marshal Villars, 
again increasing his store of "reminiscences." H e  returned to 
Paris in the winter, and his second play, Arte'mjre, was produced 
in February 1720. I t  was a failure. I n  December 1721 his father 
died, leaving him property (rather more than four thousand livres 
a year), which was soon increased by a pension of half the amount 
from the regent. I n  return he offered himself as a secret diplo- 
matist to  Dubois. 

His visiting espionage, as unkind critics put it-his secret 
diplomatic mission, as he would have liked to have it put him- 
self-began in the summer of 1722, and he set out for it in 
company with a certain Madame de Rupelmonde, to whom he 
as usual made love, taught deism and served as  an amusing 
travelling companion. He stayed at  Cambrai for some time, 
where European diplomatists were still in full session, journeyed 
to Brussels, went on to The Hague, and then returned. The 
Henriade had got on considerably during the journey. During 
the late autumn and winter of 1722-23 he abode chiefly in Paris, 
taking a kind of lodging in the town house of M. de Bernikres, 
a nobleman of Rouen, and endeavouring to procure a "privilege" 
for his poem. I n  this he was disappointed, but he had the work 
printed at  Rouen nevertheless, and spent the summer of 1723 
revising it. In  November he caught smallpox and was very 
seriously ill. The book was privately printed in the spring of 
1724. His third tragedy, Mariamne was a failure. The regent had 
died shortly before, not to  Voltaire's advantage; for he had been 
a generous patron. Voltaire had made, however, a useful friend 
in another grand seigneur, as profligate and nearly as intelligent, 
the duke of Richelieu, and with him he passed 1724 and the next 
year chiefly, recasting Mariamne (which was now successful), 
writing the comedy of L'Indiscret, and courting the queen, the 
ministers, the favourites and all who seemed worth while. The 
end of 1725 brought a disastrous close to this period of his life. 
H e  was insulted by the chevalier de Rohan, replied with his usual 
sharpness of tongue, and shortly afterwards, when dining with 
the duke of Sully, was called out and bastinadoed by the cheva- 
lier's hirelings, Rohan himself looking on. Nobody would take 
his part, and at  last, nearly three months after the outrage, he 
challenged Rohan, who accepted the challenge, but on the morn- 
ing appointed for the duel Voltaire was arrested and sent for the 
second time to the Bastille. H e  was kept in confinement a fort- 
night, and was then packed off to England in accordance with his 
own request. Voltaire revenged himself on the duke of Sully 
for his conduct towards his guest by cutting Maximilien de 
BCthune's name out of the Henriade. 

Voltaire's visit to England lasted about three years, from 1726 
to 1729. George II. ,  who succeeded soon after his arrival, was not 
fond of "boetry," but Queen Caroline was, and international jeal- 
ousy was pleased a t  the thought of welcoming a distinguished exile 
from French illiberality. The Walpoles, Bubb Dodington, Boling- 
broke, Congreve, Sarah, duchess of Marlborough, Pope, were 
among his English friends. H e  made acquaintance with, and at 
least tried to appreciate, Shakespeare. He was much struck by 
English manners, was deeply penetrated by English toleration 
for personal freethought and eccentricity, and gained some thou- 
sands of pounds from an authorized English edition of the 
Henriade, dedicated to the queen. But he visited Paris now and 
then and gained full licence to return in the spring of 1729. 

H e  was full of literary projects, and immediately after his 

return he is said to  have increased his fortune immensely by 
a lucky lottery speculation. The Henriade was at last licensed 
in France; Brutus, a play which he had printed in England, was 
accepted for performance, but kept back for a time by the author; 
and he began the celebrated poem of the Pucelle, the amusement 
and the torment of a great part of his life. At the end of 1730 
Brutus did actually get acted. Then in the spring of the next 
year he went to Rouen to get Charles X I I .  surreptitiously printed, 
which he accomplished. I n  1732 another tragedy, Briphile, ap- 
peared, with the same kind of halting success which had distin- 
guished the appearance of its elder sisters since Oedipe. But at 
last, on the 13th of August 1732, he produced Zayre, the best 
(with Me'rope) of all his plays, and one of the ten or twelve 
best plays of the whole French classical school. I t s  motive was 
borrowed to some extent from Othello, but that matters little. In  
the following winter the death of the comtesse de Fontaine- 
Martel, whose guest he had been, turned him out of a comfort- 
able abode. H e  then took lodgings with an agent of his, one 
Demoulin, in an out-of-the-way part of Paris, and was, for some 
time at  least, as much occupied with contracts, speculation and all 
sorts of means of gaining money as with Literature. 

In  the middle of this period, however, in 1733, two important 
books, the Lettres philosophiques sur les Anglais and the Temple 
du gozit appeared. Both were likely to make bad blood, for 
the latter was, under the mask of easy verse, a satire on con- 
temporary French literature, especially on J. B. Rousseau, and 
the former was, in the guise of a criticism or rather panegyric 
of English ways, an attack on everything established in the 
church and state of France. The book was condemned (June 
~ o t h ,  1734, the copies seized and burnt, a warrant issued against 
the author and his dwelling searched. H e  himself was safe in 
the independent duchy of Lorraine with Emilie de Breteuil, 
marquise du Chbtelet, with whom he began to be intimate in 
1733. The chbteau of Cirey, a half-dismantled country house 
on the borders of Champagne and Lorraine, was fitted up with 
Voltaire's money and became the headquarters of himself, of his 
hostess, and now and then of her accommodating husband. Many 
pictures of the life here, some of them not a little malicious, 
survive. I t  was not entirely a bed of roses, for the "respectable 
Emily's" temper was violent, and after a time she sought lovers 
who were not so much des ce're'braux as Voltaire. But it provided 
him with a safe and comfortable retreat, and with every oppor- 
tunity for literary work. I n  March 173 j the ban was formally 
taken off him, and he was at  liberty to return to Paris, a liberty 
of which he availed himself sparingly. 

At Cirey he wrote indefatigably and did not neglect business. 
The principal literary results of his early years here were the 
Discours en vers sur l'homme, the play of Alzire and L'Enfant 
prodigue (1736), and a long treatise on the Newtonian system 
which he and Madame du Chbtelet wrote together. I n  the 
first days of his sojourn he had written a pamphlet with the 
title of Treatise on Metaphysics. Of metaphysics proper Voltaire 
neither then nor at  any other time understood anything, and the 
subject, like every other, merely served him as a pretext for 
laughing at religion with the usual reservation of a tolerably 
affirmative deism. In  March 1736 he received his first letter 
from Frederick of Prussia, then crown prince only. H e  was soon 
again in trouble, this time for the poem of Le Mondain, and he 
at once crossed the frontier and then made for Brussels. He 
spent about three months in the Low Countries, and in March 
I737 returned to Cirey, and continued writing, making experi- 
ments in physics (he had at  this time a large laboratory), and 
busying himself with iron-founding, the chief industry of the 
district. The best-known accounts of Cirey life, those of Madame 
de Grafigny, date from the winter of 1738-39: they are somewhat 
spiteful but very amusing, depicting the frequent quarrels between 
Madame du Chbtelet and Voltaire, his intense suffering under 
criticism, his constant dread of the surreptitious publication of 
the Pucelle (which nevertheless he could not keep his hands from 
writing or his tongue from reciting to his visitors), and so forth. 
Frederick, now king of Prussia, made not a few efforts to get 
Voltaire away from Madame du Chitelet, but unsuccessfully, 
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and the king earned the lady's cordial hatred by persistently 
refusing or omitting to invite her. At last, in September 1740, 
master and pupil met for the first time at  Cleves, an interview 
followed three months later by a longer visit. .Brussels was again 
the headquarters in 1741, by which time Voltaire had finished 
the best and the second or third best of his plays, Mkrope and 
Mahomet. Mahomet was played first a t  Lille in that year; it did 
not appear in Paris till August next year, and Me'rope not till 
1743. This last was, and deserved to be, the most successfu1 of 
its author's whole theatre. During these years much of the Essai 
sur les moeurs and the Sibcle de Louis X I V .  was composed. He 
also returned, not too well-advisedly, to the business of courtier- 
ship, which he had given up  since the death of the regent. He 
was much employed, owing to Richelieu's influence, in the fCtes 
of the dauphin's marriage, and was rewarded, through the influence 
of Madame de Pompadour on New Year's Day 1745 by the 
appointment to the post of historiographer-royal, once jointly 
held by Racine and Boileau. In  the same year he wrote a poem 
on Fontenoy, he received medals from the pope and dedicated 
Mahomet to  him, and he wrote court divertissements and other 
things to admiration. But Voltaire, who had been for years 
the first writer in France, had been repeatedly passed over in 
elections to  the Academy. H e  was at  last elected in the spring 
of 1746, and received on the 9th of May. Then the tide began to 
turn. His favour at  court had naturally exasperated his enemies. 
H e  had various proofs of the instability of his hold on the king 
during 1747 and in I 748. H e  once lay in hiding for two months 
with the duchesse du Maine at  Sceaux, where were produced 
the comedietta of La Prude and the tragedy of Rome sauvke, 
and afterwards for a time lived chiefly at  LunCville; here Madame 
du Chbtelet had established herself a t  the court of King Stanis- 
laus, and carried on a liaison with Saint-Lambert, an officer in 
the king's guard. I n  1749 she died after the birth of a child. 

After Madame du Chbtelet's death Voltaire had some idea of 
settling in Paris, but mischief was the very breath of his 
nostrils. H e  went on writing satiric tales like Zadig. He en- 
gaged in a foolish and undignified struggle with CrCbillon pBre 
(not fils), a rival set up against him by Madame de Pompadour, 
but a dramatist who, in part of one play, Rhadamiste e t  Ze'nobie, 
has struck a note of tragedy in the grand Cornelian strain, which 
Voltaire could never hope to echo. Semirame (1748), Oreste 
(1750) and Rome s a u ~ k e  itself were all products of this rivalry. 

All this time Frederick of Prussia had been continuing his 
invitations. Voltaire left Paris on June IS, 1751, and reached 
Berlin on July 10. I t  is  certain that a t  first the king behaved 
altogether like a king to his guest. H e  pressed him to remain; 
he gave him (the words are Voltaire's own) one of his orders, 
twenty thousand francs a year, and four thousand additional for 
his niece, Madame Denis, in case she would come and keep house 
for her uncle. His residence in Prussia lasted nearly three years. 
I t  was quite impossible that Voltaire and Frederick should get 
on together for long. Voltaire was not humble enough to be a 
mere butt, as many of Rederick's led poets were; he was not 
enough of a gentleman to hold his own place with dignity and 
discretion; he was constantly jealous both of his equals in age 
and reputation, such as Illaupertuis, and of his juniors and in- 
feriors, such as Baculard D'Arnaud. He was greedy, restless, 
and in a way Bohemian. H e  tried to get D'Arnaud exiled, and 
succeeded. He got into a quite unnecessary quarrel with Lessing. 
He had not been in the country six months before he engaged in 
a discreditable piece of financial gambling with Hirsch, the Dres- 
den Jew. H e  was accused of something like downright forgery- 
that is to say, of altering a paper signed by Hirsch after he had 
signed it. The king's disgust a t  this affair (which came to an open 
scandal before the tribunals) was so great that he was on the 
point of ordering Voltaire out of Prussia, and Darget the secretary 
had no small trouble in arranging the matter (February 175:). 
Then it was Voltaire's turn to be disgusted with an occupation 
he had undertaken himself-the occupation of "buckwashing" 
the king's French verses. However, he succeeded in finishing 
and printing the Sibcle de Louis XIV., while the Dictionnuke 
philosophique is said to have been devised and begun at  Potsdam. 

But Voltaire's restless temper was brewing up for  another storm. 
I n  the early autumn of 1751 La Mettrie, one of the king's para- 
sites, and a man of much more talent than is generally allowed, 
horrified Voltaire by telling him that Frederick had in conversa- 
tion applied to  him (Voltaire) a proverb about "sucking the 
orange and flinging away its skin," and about the same time the 
dispute with Maupertuis, which had more than anything else t o  
do with his exclusion from Prussia, came to a head. Maupertuis 
got into a dispute with one Konig. The king took his president's 
part;  Voltaire took Konig's. But Maupertuis must needs write 
his Letters, and thereupon ( I  752) appeared one of Voltaire's most 
famous, though perhaps not one of his most read works, the 
Diatribe dl4 Doctez~r Akakia. Even Voltaire did not venture to 
publish this lampoon on a great official of a prince so touchy 
as the king of Prussia without some permission, and if all tales 
are true he obtained this by another piece of something like 
forgery-getting the king to endorse a totally different pamphlet 
on its last leaf, and affixing that last leaf to  Akakza. Of this 
Frederick was not aware; but he did get some wind of the 
Diatribe itself, sent for the author, heard i t  read t o  his own 
great amusement, and either actually burned the ms. or believed 
that it  was burnt. In  a few days printed copies appeared. Fred- 
erick put Voltaire under arrest for a time. After repeated recon- 
ciliations followed by fresh difficulties Voltaire at  last left Pots- 
dam on the 26th of March, 1753. I t  was nearly three months 
afterwa~ds that the famous, ludicrous and brutal arrest was made 
at  Frankfort, on the persons of himself and his niece, who had met 
him meanwhile. The whole situation was at  last put an end to by 
the city authorities, who probably felt that they were not playing 
a very creditable part. Voltaire left Frankfort on July 7 ,  and 
travelled to Colmar. 

Voltaire's second stage was now over in his sixtieth year. H e  
had been, in the first blush of his Frankfort disaster, refused, or 
a t  least not granted, permission even to enter France proper. At 
Colmar he was not safe, especially when in January r 754 a pirated 
edition of the Essai SZLT les moeurs, written long before, appeared. 
Permission to establish himself in France was now absolutely 
refused. Nor did an extremely offensive performance of Vol- 
taire's-the solemn partaking of the Eucharist a t  Colmar after 
due confession-at all mollify his enemies. His exclusion from 
France, however, really meant exclusion from Paris and its neigh- 
bourhood. In  the summer he went to Plombikres, and after 
returning to Colmar for some time journeyed in the beginning 
of winter to  Lyons, and thence in  the middle of December to 
Geneva. Voltaire had no purpose of remaining in the city, and 
almost immediately bought a country house just outside the 
gates, to  which he gave the name Les DClices. H e  was here 
practically a t  the meeting-point of four distinct jurisdictions- 
Geneva, the canton Vaud, Sardinia and France, while other can- 
tons were within easy reach; and he bought other houses dotted 
about these territories, so as never to be without a refuge close 
at  hand in case of sudden storms. At Les DClices he set up  a 
considerable establishment, which his great wealth made him 
able easily to afford. H e  kept open house for visitors; he had 
printers close at hand in Geneva; he fitted u p  a private theatre 
in which he.could enjoy what was perhaps the greatest pleasure 
of his whole life-acting in a play of his own, stage-managed by 
himself. His residence at Geneva brought him into correspond- 
ence (at first quite amicable) with the must famous of her 
citizens, J. J. Rousseau. His Orplzelin de la Chine, performed at  
Paris in 1755, was very well received; the notorious L a  Pucelle 
appeared in the same year. The earthquake a t  Lisbon, which 
appalled other people, gave Voltaire an excellent opportunity fo r  
ridiculing the beliefs of the orthodox, first in verse ( I  756) and 
later in the (from a literary point of view) unsurpassable tale 
of Candide (1759). All was, however, not yet quite smooth with 
him. Geneva had a law expressly forbidding theatrical perform- 
ances in any circumstances whatever. Voltaire had infringed this 
law already as far as private performances went, and he had 
thought of building a regular theatre, not indeed at  Geneva but 
a t  Lausanne. H e  undoubtedly instigated D'Alembert to  include 
a censure of the prohibition in his Encyclope'die article on 
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"Geneva," a proceeding which provoked Rousseau'~ celebrated 
Lettre ci DJAlembert sur les spectacles. As for himself, he looked 
about for a place where he could combine the social liberty of 
France with the political liberty of Geneva, and he found one. 

At the end of 1758 he bought the considerable property of 
Ferney, on the shore of the lake, about four miles from Geneva, 
and on French soil. Many of the most celebrated men of Europe 
visited him there. I n  spite of these interruptions he wrote much 
and conducted an immense correspondence, which had for a 
long time once more included Frederick, the two getting on 
very well when they were not in contact. Above all, he now, 
being comparatively secure in position, engaged much more 
strongly in public controversies, and resorted less to  his old 
labyrinthine tricks of disavowal, garbled publication and private 
libel. The suppression of the Encyclope'die, to which he had been 
a considerable contributor, and whose conductors were his inti- 
mate friends, drew from him a shower of lampoons directed now 
a t  "l'inf2men (see infra) generally, now at  literary victims, such 
as Le Franc de Pompignan, or Palissot or a t  FrCron, a n  excellent 
critic and a dangerous writer, who had attacked Voltaire from the 
conservative side, and a t  whom the patriarch of Femey, as be now 
began t o  be called, levelled the farce-lampoon of L%cossaise. 

Here, too, he began that series of interferences on behalf of 
the oppressed and the ill-treated which is an honour to his 
memory. Volumes and almost libraries have been written on the 
Calas affair, and we can but refer here to the only less famous 
cases of Sirven (very similar to that of Calas, though no judicial 
murder was actually committed), Espinasse (who had been 
sentenced to the galleys for harbouring a Protestant minister), 
Lally (the son of the unjustly treated but not blameless Irish- 
French commander in India), D'Btalonde (the companion of La 
Barre), Montbailli and others. 

In this way Voltaire, who had been an old man when he estab- 
lished himself a t  Ferney, became a very old one almost without 
noticing it. The death of Louis XV. and the accession of Louis 
XVI. excited even in his aged breast the hope of re-entering 
Paris, but he did not a t  once receive any encouragement, despite 
the reforming ministry of Turgot. A much more solid gain to 
his happiness was the adoption, or practical adoption, in 1776 of 
Reine Philiberte de Varicourt, a young girl of noble but poor 
family, whom Voltaire rescued from the convent, installed in his 
house as an adopted daughter, and married to the marquis de 
Villette. Her pet name was "Belle et Bonne," and nobody had 
more to  do with the happiness of the last years of the "patriarch" 
than she had. I t  is doubtful whether his last and fatal visit to 
Paris was due to his own wish or to  the instigation of his niece, 
Madame Denis. At the end of I 777 and the beginning of 1778, 
he had been carefully finishing a new tragedy-Zrhne-for pro- 
duction in the capital. H e  started on Feb. s ,  and five days later 
arrived at  the city which he had not seen for 28 years. 

H e  was received with immense rejoicings, not indeed directly 
by  the court, but by  the Academy, by society and by all the 
more important foreign visitors. About a fortnight after his 
arrival, age and fatigue made him seriously ill, and a confessor 
was sent for. But he recovered, scoffed at  himself as usual, and 
prepared more eagerly than ever for the first performance of 
Zrhne, on March 16. At the end of the month he was able to 
attend a performance of it ,  which was a kind of apotheosis. He 
was crowned with laurel in his box, amid the plaudits of the 
audience, and did not seem to be the worse for it. H e  even began 
or  proceeded with another tragedy-Agathocle-and attended 
several Academic meetings. But such proceedings in the case of 
a man of eighty-four were impossible. To keep himself up, he 
exceeded even his usual excess in coffee, and about the middle 
of May he became very ill. On May 30, the priests were once 
more sent for-to wit, his nephew, the abbC Mignot, the abbC 
Gaultier, who had officiated on the former occasion, and the 
parish priest, the cur6 of St. Sulpice. I n  a state of half-insensi- 
bility he petulantly motioned them away, dying in the course of 
the night. The result was a difficulty as to burial, which was 
compromised by hurried interment at  the abbey of Scellikres in 
Champagne, anticipating the interdict of the bishop of the diocese 

by an hour or two. On July 10, 1791 the body was transferred 
to the Pantheon, but during the Hundred Days it  was once more, 
it  is said, disentombed, and stowed away in a piece of waste 
ground. His heart, taken from the body when it  was embalmed, 
and given to Madame Denis and by her to Madame de Villette, 
was preserved in a silver case, and when it was proposed (in 
1864) to restore it  to the other remains, the sarcophagus at  Sainte 
Genevibve (the Pantheon) was opened and found to be empty. 

In person Voltaire was not engaging, even as a young man. 
His extraordinary thinness is commemorated, among other things, 
by the very poor but well-known epigram attributed to Young, 
and identifying him at  once with "Satan, Death and Sin." In  
old age he was a mere skeleton, with a long nose and eyes of 
preternatural brilliancy peering out of his wig. H e  never seems to 
have been addicted to any manly sport, and took little exercise. 
He was sober enough (for his day and society) in eating and 
drinking generally; but drank coffee, as his contemporary, counter- 
part and enemy, Johnson, drank tea, in a hardened and inveterate 
manner. I t  may be presumed with some certainty that his atten- 
tions to women were for the most part platonic; indeed, both on 
the good and the bad side of him, he was all brain. Conversation 
and literature were, again as in Johnson's case, gods of his 
idolatry. He was good-natured when not crossed, generous to 
dependents who made themselves useful to him, and inde- 
fatigable in defending the cause of those who were oppressed by 
the systems with which he was at  war. But he was inordinately 
vain, and totally unscrupulous in gaining money, in attacking 
an enemy, or in protecting himself when he was threatened with 
danger. Voltaire's works, and especially his private letters, con- 
stantly contain the word "l'infiime" and the expression (in full 
or abbreviated) "Ccrasez l'infiime." This has been misunder- 
stood in many ways-the mistake going so far as in some cases 
to suppose that VoItaire meant Christ by this opprobrious ex- 
pression. No careful and competent student of his works has 
ever failed to correct this gross misapprehension. "L'infiime" is 
not God; it is not Christ; it is not Christianity; it  is not even 
Catholicism. I ts  briefest equivalent may be given as "persecuting 
and privileged orthodoxy" in general, and, more particularly, it 
is the particular system which Voltaire saw around him, of which 
he had felt the effects in his own exiles and the confiscations of 
his books, and of which he saw the still worse effects in the 
hideous sufferings of Calas and La Barre. 

Works.-Vast and various as his work is, its vastness and 
variety are of the essence of its writer's peculiar quality. The 
divisions of it  have long been recognized, and may be  treated 
regularly. 

The first of these divisions in order is the theatre. Between 
fifty and sixty pieces (including a few which exist only in frag- 
ments or sketches) are included in his writings, and they cover 
his literary life. I t  is at first sight remarkable that Voltaire, whose 
comic power was undoubtedly far in excess of his tragic, should 
have written many tragedies of no small excellence in their way, 
but only one fair second-class comedy, Nunine. His tragedies, 
on the other hand, are works of extraordinary merit in their own 
way. Zaire, among those where love is admitted as a principal 
motive, and Mkrope, among those where this motive is excluded 
and kept in subordination, yield to no plays of their class. 

As regards his poems proper, of which there are two long ones, 
the Henriade and the Pucelle, besides smaller pieces, of which a 
bare catalogue fills fourteen royal octavo columns, their value is 
very unequal. The Pucelle is extremely desultory; it is a 
libel on religion and history. But it  is amusing. The minor 
poems are as much above the Pucelle as the Pucelle is above the 
Henriade. I t  is true that there is nothing, or hardly anything, that 
properly deserves the name of poetry in them-no passion, no 
sense of the beauty of nature, only a narrow "criticism of life," 
only a conventional and restricted choice of language, a cramped 
and monotonous prosody, and none of that indefinite suggestion 
which has been rightly said to be of the poetic essence. But 
there is immense wit, a wonderful command of such metre and 
language as the taste of the time allowed to the poet, a singular if 
somewhat artificial grace, and great felicity of diction. 
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The third division of Voltaire's works in a rational order con- absolutely unsurpassed literary aptitude and sense of style in  all 

sists of his p o s e  romances or tales. In  these admirable works the lighter and some of the graver modes of literature, by  such 
more than in any others that the peculiar quality of Voltaire- untiring energy and versatility in enterprise, that  he has na 
ironic style without exaggeration-appears. That he learned it  parallel among ready writers anywhere. Not the most elaborate 
partly from Saint Evremond, still more from Anthony Hamilton, work of Voltaire is of much value for matter; but not the very 
partly even from his own enemy Le Sage, is perfectly true, but slightest work of Voltaire is devoid of value in  form. I n  literary 
he gave it perfection and completion. If one especial peculiarity craftsmanship, a t  once versatile and accomplished, he has no 
can be singled out, i t  is the extreme restraint and simplicity of the superior and scarcely a rival. 
verbal treatment. Voltaire never dwells too long on this point, BIBLIOGRAPIIY.-FO~ the many editions of Voltaire's works, See G.  
stays to laugh at  what he has said, elucidates or comments on Bengesco, Bibliographic de Voltaire (4  vols., Paris, 1882-90). For 

Voltaire's life and worhs, see the essays of Thomas Carlyle and of Lord his own jokes, guffaws over them or exaggerates their form. The Morley (1872) ; M. Desnoiresterres, Voltasre et la socie'te' fran~aise 
famous "pour encourager les autres" is an typical example, and (1867) ; F. Espinasse, Voltaire (1882) with bibliography; J. Churton 
indeed the whole of Candide shows the style at  its perfection. Collins, Voltaire i n  England (1886) ; J. R. Lounsbury, Shakespeare and 

The fourth division of Voltaire's work, the historical, is the Voltaire (1902) ; G. Lanson, Voltaire (1~06) ; F .  caussy, Voltaire, 
seigneur de village (1912) ; A. S. Hurn, Voltaire et Bolingbroke (1915) ; bulkiest of all except his corres~ondence, but it is far G. C. Brandes, F .  de Voltaiye (19~6) ; J .  M. Robertson, Voltaire 

being among the best. The small treatises on Charles XII ,  and ( 1 ~ 2 2 j  ; R. Aldington, VoZtaire (1925) ; A. Bellesort, Essai sur Voltaire 
Peter the Great are indeed models of clear narrative and ingenious (1925) ; F. Vezinet, Autour de Voltaire (1925) ; C. B. Chase, The Youxg 
if somewhat superficial grasp and arrangement. The so-called Voltaire (1926) ; E. Henriot, Voltaire et Frtdtric 11. (1927). Recent 
sikcle de ~~~~i~ XZT/. and sikcle de ~~~i~ XV.  (the latter inferior English versions of Voltaire's shorter writings are: Zadig and other 

romances (trans. A. I .  Woolf and W. S. Jackson, 1926) ; Candide and 
the but contain a great of other romances (trans. R. Aldington, 1927) ; V. Thaddeus, Voltaire, 

interesting matter, treated by a man of great acuteness and un- Genius of Mockery (1928) ; Alfred Noyes, Voltaire (1936). 
surpassed power of writing, who had also had access to much im- VOLTERRA (ant. Volaterrae), a town and episcopal see 
portant private information. But even in these books defects are Tuscany, Italy, in the province of Pisa, from which i t  is 51 
present, which appear much more strongly in the singular mi. by rail S.E., and 35 by road W.N.W. from Siena. Pop. 
podrida entitled Essai sur les moeurs, in the Annales de l'empire ( 1 ~ 3 6 )  11,704 ( town);  20,638 (commune). 1 t  stands on a corn- 
and in the minor historical works. These defects are an almost rnanding olive-clad 1,785 f t .  above sea-level, with a 
total absence of any comprehension of what has since been called magnificent view over mountains and sea (the latter some 20 m. 
the philosophy of history, the constant presence of gross prejudice, distant), and is surrounded by the massive remains of its ancient 
frequent inaccuracy of detail, and, above all, a complete in- walls of large, roughly-rectangular blocks of stone, some 44 m. 
capacity to look at  anything except from the narrow standpoint in circuit, enclosing an area which must have been larger than 
of a half -pessimist and half self -satisfied philosophe. was actually needed for habitation. Tombs of the later Villanova 

TO his own age Voltaire was pre-eminently a poet and a Philos- period (end of the 9th century B.c.) have been found within its 
opher; the unkindness of succeeding ages has sometimes Yes- circuit, but only at  the north-west extremity. Here the clay of 
tioned whether he had any title to  either name, and especially to which the hill is formed is gradually giving way, causing land- 
the latter.   is largest philosophical work, at least so called, is slips and the collapse of buildings, notably of the abbey church 
the curious medley entitled Dictionnaire philosophique, which is S. Salvatore ( 1 0 3 ~ )  and sS. Giusto e Clemente. The 
compounded of the articles contributed by him to the great town occupies only the southern portion of this area. The most 
Encyclope'die and of several minor pieces. NO one of Voltaire's important relic of its Etruscan period is the Porta dell' Arco, an 
works shows his anti-religious Or a t  least anti-ecclesiastical archway 20 f t .  high, the corbels of which are adorned with almost 
animus more strongly. The various title-words of the several obliterated heads. Volterra contains many picturesque mediaeval 
articles are often the merest stalking-horses, under cover of towers and houses. The Palazzo dei Prior- ( 1 ~ ~ 8 - 5 7 ) ,  contain- 
which to shoot at  the Bible or the church, the target being now ing the picture gallery, is especially fine, and the Piazza Maggiore 
and then shifted to  the political institutions of the writer's country, in which i t  most picturesque. The museum contains a 
his personal foes, etc., and the whole being largely seasoned with valuable collection of Etruscan antiquities, especially cinerary 
that acute, rather superficial, common-sense, but also COmmon- urns from ancient tombs of alabaster, with the figure of the de- 
place, ethical and social criticism which the 18th century called ceased on the lid, and reliefs from Greek myths on the front. 
~hilosophy. The book ranks perhaps second only to the novels They belong to the 3rd and and centuries B.C. The cathedral, en- 
as showing the character, literary and personal, of Voltaire; and larged and adorned by Pisan artists in 1254, has a fine pulpit 
despite its form it is nearly as readable. of that period, and on the high altar are sculptures by  Mino da  
In general criticism and rn i~ce l l a~zeou~  writing Voltaire is not Fiesole; it  contains several good pictures. The sacristy has fine 

inferior to himself in any of his other functions. Almost all his carvings. The baptistery (1283) has a font by Andrea San- 
more substantive works, whether in verse or prose, are preceded sovino, and a ciborium by Mino da Fiesole. Both these buildings 
by prefaces of one sort or another, which are models of his own are in black and white marble. S. Francesco has frescoes of 1410, 
light pungent causerie; and in a vast variety of nondescript and S. Girolamo terra-cottas by Giovanni della Robbia and pic- 
pamphlets and writings he shows himself a perfect journalist. tures. The inhabitants are chiefly employed in the manufacture 

There remains only the huge division of his correspondence, of vases and other ornaments from alabaster found in the vicinity. 
which is constantly being augmented by fresh discoveries, and Volaterrae (Etruscan Velathri)  was one of the most powerful 
which, according to Georges Bengesco, has never been fully or of the 12 confederate cities of Etruria. During the war between 
correctly printed, even in some of the parts longest known. In  Marius and Sulla it withstood the latter's troops for two years in  
this great mass Voltaire's personality is of course best shown, 82-80 B.C. In  the 12th and 13th centuries it enjoyed free institu- 
and perhaps his literary qualities not worst. His immense energy tions; in 1361 it fell under the power of Florence. I t  rebelled, 
and versatility, his adroit and unhesitating flattery when he chose but was retaken and pillaged in 1472. 
to flatter, his ruthless sarcasm when he chose to be sarcastic, his See C. Ricci, Volterra (Bergamo, 1905) ; R. MacIver, ViUanovans 
rather unsc~upulous business faculty, his more than rather un- and Early Etruscans (Oxford, 1924) 63-65. (T. A.) 
scrupulous resolve to double and twist in any fashion so as to VOLTMETER, an instrument which indicates the difference 
escape his enemies,-all these things appear throughout the whole of the electric potential between its terminals on a scale graduated 
mass of letters. in volts. Legally, the (international) volt is the electromotive 

When sympathy and dislike are both discarded or allowed for, force which produces a current of one (international) ampere in a 
he remains one of the most astonishing, if not exactly one of the resistance of one (international) ohm. This volt is equal to  
most admirable, figures of letters. His great fault was an in- r.oo649X10~ absolute C.G.S. units. Voltmeters are always con- 
veterate superficiality. But this superficiality was accompanied nected in parallel across the points whose potential difference 
by such wonderful acuteness within a certain range, by such an is required to be measured, and, since it is essential not to  disturb 
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this potential difference, they must have a high resistance so that 
they may pass only a very small current. They may be divided 
into two classes: ( I )  electrostatic: (2) electrokinetic. Electro- 
static voltmeters depend for their action on the fact that when two 
conductors are at different potentials they attract each other with 
a force which varies as the square of the potential difference be- 
tween them. Such voltmeters have the advantage of possessing an 
infinite resistance, but they are not very suitable for the measure- 
ment of small voltages (e.g., IOO volts). Electrokinetic voIt- 
meters are simply high resistance galvanometers, and measure 
potential differences in terms of the minute currents which pass 
through them when they are connected to the points whose po- 
tential differences are required. (See INSTRUMENTS, ELECTRICAL 

MEASURING.) 
VOLTURNO, a river of central Italy, which rises in the 

neighbourhood of Alfedena in the central Apennines of Samnium, 
runs south as far as Venafro, and then southeast. After a course of 
about 75 mi. it receives, about j mi. E. of Caiazzo, the Calore. 
The united stream now flows west-southwest'past Capua (ancient 
Casilinum), where the Via Appia and Latina joined just to the 
north of the bridge over it, and so through the Campanian plain, 
with many windings, into the sea. The direct length of the lower 
course is about 31 mi.. so that the whole is slightly longer than 
that of the Liri, and its basin far larger (2,106 sq.mi. with a length 
of 109 mi. in a straight line and a discharge of 40 cu.m. per second 
at  the mouth). The river has always had considerable military 
importance. and the colony of Volturnum (no doubt preceded by 
an older port of Capua) was founded in 194 B.C. a t  its mouth on 
the south bank by the Romans; it is now about one mile inland. A 
fort had already been placed there during the Roman siege of 
Capua, in order. with Puteoli, to serve for the provisioning of the 
army. The river was navigable as far as Capua. 

On Oct. I ,  1860, the Neapolitan forces were defeated on the 
south bank of the Volturno, near S. Maria di .Capua Vetere, 
by the Piedmontese and Garibaldi's troops, a defeat which led to 
the fall of Capua. 
VOLUNTEERS, a general term for soldiers who are not 

professionals and are not permanently embodied under arms in 
times of peace. The idea of a large organized volunteer force 
seems to have originated in England at  the time of the Militia 
bill of 1757, which was amended in 1758 to allow the militia 
captains to accept volunteers instead of the ordinary militiamen 
who were compulsorily furnished pro rata by each parish. In  I 778 
the volunteers were still voluntary substitutes for militiamen, 
though formed in separate companies of the militia unit, but 
volunteer corps soon began to form themselves independently of 
the militia. 

These volunteers, disbanded in 1783, were promptly revived 
when the French Revolutionary Wars produced a new enemy. 
When the danger of invasion was at  its height the force numbered 
380.000 men, or 34% of a population that already kept up a regular 
army and a militia In  1808 was formed the local militia, in which 
enlistment and training were both stricter and better defined, 
and the greater part of the volunteers transferred themselves to 
this body. By 1812 the local militia reached a strength of 21 5.000 
as against the 70,000 of the remaining volunteers. With the gen- 
era1 peace of 1814 almost all these forces disappeared. After an 
interval of nearly half a century the warlike attitude of France 
caused British citizens once more to arm for the protection of their 
country. 

The enrollment of the volunteer force took place at  first under 
the old statute (44 Geo. 111). The main provisions of that act, 
however, were found inapplicable to the altered conditions under 
which invasion was now possible. A new act (Volunteer act, 1863) 
was soon passed, the most important provision of which was that 
expected invasion should constitute a sufficient reason for the 
sovereign to call out the volunteers, in lieu of the old condition, 
which required the actual appearance of the enemy. This was 
modified in 1900 during the South African War by a further en- 
actment allowing the authorities to call out the volunteers at times 
of "imminent qational danger and great emergency." In  1907-08 
the whole force was recast and organized along with the yeomanry 

( q . v . )  into the new territorial force. 
See TERRITORIAL ARMY. 
The United States until World War I depended largely upon 

volunteers in case of national emergency. In  the War of 1812 vol- 
unteers. rangers and militia numbered 471.622 as against 56,032 
regulars. In the hlexican War a call for 50,000 volunteers was 
quickly responded to, but lack of food and transportation caused 
thousands of volunteers to be left behind or sent home. In the 
Civil War, both sides started with the volunteer system and later 
began conscription (q v.) .  The chief difficulties about the volun- 
teer system were the short enlistment terms and the fact that 
the law gave the governors of states the right to appoint the 
officers of volunteer regiments. In the Spanish-American War 
the president was authorized to call out volunteers for a two- 
year term. Under this act about 220,000 volunteers were raised; 
together with 60,000 regulars, they formed the United States 
army during the war. The Volunteer Army bill of April 25. 1914, 
stipulated that all officers were to be appointed by the president. 

In World War I the United States definitely abandoned the vol- 
unteer system and resorted to a selective draft. Nevertheless 
the Selective Service act permitted voluntary enlistment by per- 
sons betmeen 18 and 40, and left enlistment freely open to persons 
registered for the draft, provided that such registrants had not 
yet been called up for examination by their local boards. Regula- 
tions issued Dec. 15, 1917, however. prohibited voluntary en- 
listment for draft registrants. In  Aug. 1918 further volunteering 
of any kind ceased by order of the war department. Down to 
that time voluntary enlistments in the various army components 
had numbered 877.458, while the total for the navy and marine 
corps was 490,418. In  1940 the approach of World War I1 raised 
the question of a peacetime draft in congress, and a Selective 
Service bill became law on Sept. 16. 

During World War 11, in order to promote the most effective 
mobilization and to eliminate waste of manpower arising from 
disruptive recruitment, volunteer recruitment ceased by executive 
order on Dec. 5, 1942. This order provided that no male person 
who had reached 18 years but mas under 38 years of age should be 
inducted into the enlisted personnel of the armed forces, except 
under provisions of the Selective Training and Service act of 
1940, as amended. Involuntary inductions began in Nov. 1940 
and totaled approximately 950,000 before war was declared in 
Dec. 1941. Total inductions from Nov. 1940 to Oct. 31, 1946, 
were 10,110,104. Approximately 66% of those who served in the 
armed forces during World War I1 were registrants inducted 
through selective service. Among the remainder, a large propor- 
tion were influenced to enlist or seek commissions because of their 
liability to be drafted. 

The passage by congress of the Selective Service act of 1948 
was unprecedented, as the United States never before had had 
compulsory military service in peacetime. The act provided for 
the operation of selective service on a limited scale and was 
utilized as a partial source of manpower during the Korean war 
of 1950-53. Under joint agreement of the armed forces, reg- 
istrants could volunteer for enlistment provided they had not 
received their preinduction notice from selective service. 

The Reserve Forces act of Aug. 9, 19 j j ,  provided for the enlist- 
ment of volunteers in the reserve components of the armed forces, 
Males 17 to 189 years of age were, with written parental consent 
at age 17 years, permitted to enlist for a special six months' active 
duty training. This training period was followed by three years of 
attendance at weekly reserve unit assemblies and at  two-week 
annual summer camps, with consequent draft deferment. High 
school student volunteers, upon enlistment, were deferred auto- 
matically from reporting for the six months' training duty until 
graduation or attainment of the age of 2 0  years. The older volun- 
teers who enlisted were six-year enlistees with 24 months' active 
duty training and consequent reserve unit membership and defer- 
ment. Critical specialists, over 18: years of age, certified as such 
by selective service, were enrolled for eight years to be served 
after completion of three months' training duty. These persons 
were deferred from the draft during the period of their enlistment. 

Volunteers  a s  Po l i t i ca l  Weapons.-In the 1950s the use of 





the Latin tragedy of Hugo Grotius. H e  also wrote translations 
from the tragedies of Seneca, Euripedes and Sophocles; didactic 
poems. and much lyrica1 poetry besides what is to be found in the 
choruses of his dramas. His complete works were edited by Van 
Lennep. 12 vol. (1850-69). A bibliography (1888) was published 
by J. H. W. Unger, who revised Van Lennep's edition in 1888-94. 
Luc i f e r  was translated int0 English verse by L.  C. van Noppen 
(1898). 

BIBLIOGRAPRY.-E. Gosse, Studies in Northern Literature ( 1 8 7 9 )  ; G. 
Edmundson, Milton a72d 17ond~l (1885),  where Milton's supposed in- 
debtedness to Vondel is discussed; and critical studies b y  ,4. Baum- 
gartner, S. J .  ( 1 8 8 2 )  ; b y  C .  Looten (1889) ; b y  J .  A. Alberdingk Thijm 
(Portretten van Joost van den T'ondel [18761) ; chapters on Vondel, 
pp 133-325, in W. J .  A. Jonckbloet's Gfschiedenis der nederlandsche 
letterkunde, vol. iv (1890) ; .4. J.  M. H. Schillings, Vondel en de re- 
geerders van /;nsterdain (1917);  J .  F .  M. Sterck, Oorkonden over 
Vondel en zijn kriizg (1918) ; A. J .  Barnoum., Vondel (1925).  

VONIER, ANSCAR (1875-1938), Benedictine abbot of 
Buckfast abbey, England. a prominent theologian, author and 
preacher, was born Nov. 11, 1875. in Ringschnait. Ger. He was 
educated in Germany, France and England before becoming a 
Benedictine at  Buckfast (1893), where he was ordained to the 
priesthood (1898). After receiving his doctorate in philosophy 
(1900) at St. Anselm's, Rome, he taught at  both Buckfast and 
St. Anselm's. When he was not yet 31 years old. Vonier was 
elected (1906) abbot of Buckfast, and immrdiately began his 
greatest work, the total reconstruction of the abbey church. The 
work was done by the monks themselves-usually five or six of 
them-and took 25 years (1907-32). After 32 years as abbot, 
Vonier died at  Buckfast, Dec. 26. 1938. 

H e  wrote l 5  books. T h e  Human  Soul and I t s  Relations I.lrith 
Other  Spirits (on the soul's nature, origin and destiny)! The  Spirit 
und tlze B ~ i d e  (on the Holy Spiritj and T h e  Personality of Christ 
(on the mystery and significance of the Incarnate Word) are some 
of his best works, hut the most important was A K e y  t o  the Doc- 
trine of the Eucharist, mhich explains his theory of the sacrifice 
of the Mass. His collected works were published in three volumes 
in 1952-53. Vonier was at  his best, however, as a preacher. Al- 
though not a polished speaker, he was most effective because of 
his clarity, his doctrinal solidity and especially his sincerity. 

See Ernest Graf, Anscar Vonier, Abbot o f  Buckfast (1957). 
(T. G. O'C.) 

VONNOH, ROBERT WILLIAM (1858-1933), C S.  por- 
trait and landscape painter, was born in Hartford, Conn , Sept. 17, 
1858. He studied art a t  the Massachusetts Normal Art school 
and taught there after his graduation (1819-81). In 1881 he 
went to Paris. mhere he nas  a pupil of Gustave Boulanger and 
Jules Lefebvre at  the Academie Julian. He returned to the United 
States and taught at  the Co\?les Art school, Boston, 1884-85; at 
the Boston Museum of Fine Arts school, 1885-87; and in the 
schools of the Pennsylvania Academy of the Fine Arts, Phila- 
delphia, 1891-96, and again, 1918-20. He received the Proctor 
portrait prize of the Xational Academy of Design (1904), as well 
as a number of other medals and awards for his work. He is 
represented in the Pennsylvania Academy of Fine Arts, the Metro- 
politan Museum of Art, New York city, and in numerous other 
galleries. His portraits are generally considered to excel his other 
paintings, although some of his landscapes are highiy regarded. 
H e  died a t  Nice, France, Dec. 28, 1933. 

His second wife. BESSIE POTTER VONNOH (1872-1 954), a sculp- 
tress, a a s  born in St. Louis, Mo., Aug. 17, 1872. and studied sculp- 
ture under Lorado Taft. She became a member 3f the Kational 
Sculpture society (1898) and of the Kational Academy of Design 
(1921). She is represented in the Art institute, Chicago, the 
Metropolitan ;1Iuseum of Art, New York city, and else&here. 

VONONES (on coins ONONES), the name of two Parthian 
kings. VONONES I, eldest son of Phraates IV, was in Rome as a 
hostage when. on the assassination of Orodes I1 ( c  A.D. T), the 
Parthians applied to Augustus for a new king of the house of 
Arsaces. Augustus sent them Vonones, who. however, could not 
maintain himself: educated as a Roman, he was despised as a 
slave of the Romans. 

Another Arsacid, Artabanus ( I1  or 111, depending on the inter- 

pretation of Trogus Pompeius, xli; c f .  N. C. Debevoise, Politica1 
History o f  Parthia, Chicago, 1938, p. 16. n. 66), connected with 
the powerful Dahae and king of Atropatene, was invited to the 
throne and. after an initia1 defeat. expelled Vonones. The coins 
of I'onones (m-ho alnays used his proper name) date from A.D. 

8-12. those of Artabanus I1 begin in A.D. 10. Vonones fled int0 
Armenia and became king there. But Artabanus demanded bis 
deposition, and Augustus, not wanting a Parthian war, removed 
Vonones into Syria, where he was kept in custody. When he tried 
to escape. A D. 19, he was killed by his guards. 

V o x o s ~ s  11, governor of Media. succeeded King Gotarzes in 
A.D 5 l (perhaps they were brothers), but died after a felr. months 
and was succeeded by his son Vologaeses I .  

VOODOO (VODUN, a god or spirit, from the Fon language of 
Africa) is the name of the religion practised in poverty-ridden 
rural areas of Haiti. Developed by slaves brought to the island 
by the French during the late 17th to early 19th centuries, Voodoo 
has the basic features of African religion. especially that of the 
people of Dahomey. I t  also has ingredients from native West 
Indian cults and employs bits from Roman Catholic liturgy, sacra- 
ments and sacramentals, despite the opposition of the church. 
Parallel religions of African origin are Santeria in Cuba, Obeah 
in Jamaica and Orisha in Brazil. Long presented by journalists as 
cannibalistic, sexually orgiastic and sorcery-ridden, Voodoo has 
been studied more sympathetically since the 1920s by anthropolo- 
gists, musicologists and interpreters of folk dance, as well as by 
psychical researchers interested in the apparent clairvoyance and 
mediumship of its priests. As a religion. Voodoo has been char- 
acterized by modern observers in terms varying from "decadent 
superstitious syncretism" to "authentic expression of divine arche- 
types in pure and classic foriri." 

Central to Voodoo is the worship of Zou, chiefly divine beings 
of the African pantheon but also ancestors who have been deified. 
Since most Voodooists are practising Roman Catholics who view 
their total religious life as a unity, the Zou are loosely identified 
a i th  various saints. Each loa has its ceremonial colour, its day 
of the week, its ritual invocations and songs, its sacred emblem 
to be dra~\n  on the ground and above al1 its characteristic be- 
haviour when possessing a devotee (see P o s s ~ s s ~ o x ) .  For in 
Voodoo services the divine beings are expected to select subjects 
to put int0 uriconscious trance, and then to be incarnated briefly 
in them for styiized dance, supernatural counsel, feats m-ith fire, 
feasting and on special occasions the acceptance of animal sacri- 
fices (chickens. goats and bulls). Lnlike African practice, which 
has each person susceptible of possession by only one divine being 
nhich claims hiin for a lifetime. Voodoo practice allows an indi- 
vidual's possession by various loa at  different times, although 
those of his family inheritance dominate. Guidance and aid from 

-the loa may be further sought through dreams and through the 
mediumship of adepts: in domestic Voodoo, an elder of the fam- 
ily; in cult society Voodoo, an initiated and divinely called male 
hungan or female ?nambo. These latter figures are the centres of 
voluntary autonomous congregations which they serve as priest, 
counselor, healer, political guide and lodge-master, with the aid 
of their acolytes. Each such leader provides the congregation 
with a sanctuary. though it be only a shed, where there may be 
celebrated nighttimes after mork the elaborate prescribed rites, 
accompanied by sacred drums beating in intricate rhythms. Such 
congregational worship is public, but Voodoo al50 has its tradi- 
tions of private magic supposedly worked by sorcerers, including 
the use of curse charms, the creation of zombis or living dead, and 
the bloodsucking of werewolves; one of the functions of the loa 
is supposedly to protect the faithfui from these. 

BIBLIOGRAPHY.-M~~\~~~~~ J. Herskovits, Life in a Haitian Valley 
(1937) ; Alired Métraux, Voodoo in Haiti (1959) ; Maya Deren, Divine 
Horseinen: the Living Gods of Haiti (1953) ; Marcus Bach, Strange 
Altars (1952). (Ha. H. B.) 

VOORHEES, DANIEL WOLSEY (1827-1897), U.S. 
lamyer and politica1 leader. was born in Butler county, O., on 
Sept. 26, 1827, of Dutch and Irish descent. During his infancy 
his parents removed to Fountain county, Ind., near Veedersburg. 
He graduated at Indiana Asbury (now De Pauw) university, 



VORARLBERG-VORONOFF 255 
Greencastle, Ind., in 1849; was admitted to the bar in 1850, and 
began to practise in Covington, whence in 1 8 j j  he removed to 
Terre Haute. From 1858 to 1860 he was U.S. district attorney for 
Indiana. In 1861-66 and in 1869-73 he was a Democratic repre- 
sentative in congress; and in 1877-97 he was a member of the 
U.S. senate. 

During the Civil War he seems to have been affiliated with the 
Knights of the Golden Circle, but he was not so radical as Val- 
landigham and others. He was a member of the committee on 
finance throughout his service in the senate, and his first speech 
in that body was a defense of the free coinage of silver and a 
plea for the preservation of the full legal tender value of green- 
back currency, though in 1893 he voted to repeal the silver pur- 
chase clause of the Sherman act. He had an active part in bring- 
ing about the building of the congressional library. 

He was widely known as an effective lawyer, especially in jury 
trials. In allusion to his unusual stature he was called "the Tall 
Sycamore of the Wabash." H e  died in Washington, D.C., on 
April 10, 1897. 

Some of his speeches were published under the title Forty Years 
of Oratory ( 2  vol.. 1898), edited by his three sons and his daughter, 
with a biographical sketch by T.  B. Long. 

VORARLBERG, the most westerly Bundesland of Austria, 
with an area of 1,005 sq.mi. 

Physical  Geography.-The southern boundary is formed by 
the limestone range of the Rhatikon Alps (Scesaplana. 9,734 ft.) 
and part of the crystalline Silvretta massif (Piz Buin, 10.879 ft.). 
North of the Kloster valley the dolomitic limestone builds the 
western end of the Lechtal Alps, rising above 8,850 ft., which 
merge, beyond the l\'alser valley, into the heights of the Bregen- 
zerwald. The southern slopes of these are of dolomite and more 
than 6. ~ O O  ft. in height but northward the limestone is replaced by 
the softer sandstones, marls and conglomerates of the Flysch zone 
with a general softening of the landscape. In this region, near 
Bregenz, lignite occurs, but elsewhere power is obtained from 
the mountain streams, rich in falls and fed by plentiful annual 
precipitation (80 in.). 

The climate in the Rhine valley, sheltered and mild, influenced 
by the foehn (south wind), suits vine and fruit cultivation and its 
influence stretches far up the fertile tributary valley of the Ill. 
Of the total area about 88% is productive land but of this 30% 
is occupied by forests and only 3+% is cultivated ground, the re- 
mainder being natural or artificial pasture. Cattle rearing and the 
production of milk are therefore important and in this respect 
Swiss influence is more evident than elsewhere in Austria. So, too, 
the industrial development of Vorarlberg reflects Swiss contacts, 
for the manufacture of textiles, particularly cotton goods, has 
grown with the advantage of cheap power. The building of the 
Arlberg railway (1880-84) effected a considerable strengthening 
of the economic and political interests of Vorarlberg with the 
remainder of Austria. 

The population is Roman Catholic and German in speech (95%), 
although in the I 7th century Ladin, a Rhaeto-Romance language, 
was generally spoken. Vorarlberg had 145,000 inhabitants in 1910 
and 193,657 in 1951. More than one-third live in the four towns 
of the province (1951 census) : Bregenz (cap.) 20,277; Dornbirn, 
22,532; Feldkirch 15,115; Bludenz IO , I  78. 

History.-Vorarlberg is a modern name for the various coun- 
ties or lordships in the region which the Habsburgs (after they se- 
cured Tirol in 1363) succeeded in purchasing or acquiring-Feld- 
kirch (1375, but Hohenems in 1765 only), Bludenz with the 
Montafon valley (13941, Bregenz (in two parts, I 4 j I  and 1523) 
and Sonnenberg (1455). After the annexation of Hohenems (its 
lords having become extinct in 17  jg) ,  Maria Theresa united all 
these lordships into an administrative district of Hither Austria, 
under the name Vorarlberg, the governor residing at Bregenz. 
In 1782 Joseph I1 transferred the region to the province of Tirol. 
The lordship of Blumenegg was added in 1804, but in 180j all these 
lands were handed over, by virtue of the peace of Pressburg, to 
Bavaria, which in 1814 gave them all back, save Hoheneck. In 
181 j the administrative arrangements were made which lasted un- 
til 1918. 

After World War I the population voted by a great majority for 
union with Switzerland (May 11, 1919), but neither the Helvetic 
government nor the Allies lent encouragement to this transfer of 
allegiance. Vorarlberg became one of the nine Austrian Bundes- 
lander. From April 1938, when Austria was annexed to Germany, 
Vorarlberg with Tirol formed a Gau,  but in 1945 it  became an 
Austrian Bundesland again. 

See N .  Krebs, Die Ostalpen und das heutige ~ s t e r r e i c h  (Stuttgart, 
1928) ; A. Helbok, Geschichte Vorarlbergs v o n  der Urzeit bis zur Gegen- 
wart  (1927). 

VORONEZH, a region (oblas t )  of the Russian Soviet Feder- 
ated Socialist Republic. bounded on the south by the Ukrainian 
Soviet Socialist Republic. U.S S R., and the Kamensk oblast, on 
the east by the Balashov oblast, on the north by the Lipetsk oblast 
and on the west by the Kursk oblast. 

Voronezh occupies the southern slopes of the central Russian 
plateau (450-700 ft.) ,  and its surface is hilly and intersected by 
deep ravines in the west, where two ranges of chalk hills separated 
by the broad Don valley run north and south. East of the Don 
river is a low plain through which flow the Voronezh and the 
Bityug. its two left-bank tributaries. Glacial clays with erratic 
boulders and lacustrine clays and sands cover much of the area. 
There is an abundant supply of chalk and kaolin clay for pottery. 
The magnetic anomaly existing in Kursk extends into the south- 
west of Voronezh and indicates the presence of deep-seated iron 
ore beds. The soils are mainly black earth formed on loess; they 
vary in character from the rich black earth with a high humus 
content of the southern "feather-grass" steppe through the meadow 
steppe of the centre to the lyesostep of the north. This latter is 
black earth on which forest spread with moister conditions; the 
forest disappeared, through reckless cutting, and the black earth 
there was reduced in humus quantity to 470 to 670. Tree cutting 
had a disastrous effect in the west and centre for the spring 
streams frequently washed away fields and roads. 

Until World War I Voronezh was mainly an agricultural area 
and only 6% of its population was urban. Factory industries 
mere few and included flour milling, oil pressing, distilling, brick- 
making, leather- and ropeworks. From 1928 the region was in- 
cluded in the Soviet industrialization program and by 1940 it  had 
many engineering and chemical plants. Its area then was 26,400 
sq.mi. and its population was 3,551.009. 

In  Jan. 1955 the Voronezh region lost about one-fourth of its 
area when its eastern and northern parts were respectively in- 
cluded in the new regions of Balashov and Lipetsk reducing the 
total land area to 20,232 sq.mi. The number of Voronezh rayons 
or districts was reduced from 84 to 49. The population in 1959 
was 2,363,000 and the chief towns were Voronezh, Liski, Ostro- 
gozhsk, Buturlinovka and Rossosh. 

Voronezh,  the capital of the region, is situated on the navi- 
gable Voronezh river, 15 mi. N. of its confluence with the Don, in 
51" 42' N., 39' 10' E. The site was occupied in the 1 l t h  century 
by a Khazar town, deserted during the 14th and 15th centuries. 
The Russians built a fort there in 1586, which was burned by the 
Tatars in 1590, but rebuilt. Peter the Great, using the then 
abundant oak forests of the region, built a flotilla of boats for the 
conquest of Azov. The town was destroyed by fire in 1703, 1748 
and 1773, but each time arose again. I n  1897 it  had a population 
of 84,146, which grew to 326,836 in 1939, and 454,000 in 1959. 
Before World War I the city of Voronezh had a foundry, three 
distilleries and a few steam-powered flour and oil mills. I n  1940 
it had ten times more industrial workers than in 1914. I t  also 
had 12 institutions of higher education, including a university, 
which was opened in 1915, during World War I ,  when the Uni- 
versity of Tartu or Dorpat (now in Estonia) was transferred to  
Voronezh. During World War I1 Voronezh was occupied by the 
Germans from July 7, 1942, to Jan. 25, 1943, and the front line 
ran through the city, along the Voronezh river. The fighting re- 
duced the town to ruins. I t  was reconquered by Col. Gen. F. I: 
Golikov and by 1953 Voronezh was entirely rebuilt. (K. SM.) 

VORONOFF, SERGE (SERGHEI VORONOV) (1866-1951), 
Russian-born French surgeon known for his studies in grafting of 
glands, was born at  Voronezh on July 10, 1866. H e  served as 
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chief surgeon of the Russian hospital in France during \tTorld been fitted out to assist the Turks, and in 1793 obtained a renewal 
War I ,  much of his surgery being devoted to bone grafting. In of the commercial treaty between Great Britain and Russia. Sub- 
1921 he became director of experimental surgery a t  the Collkge sequently, his policies profoundly irritated the empress. On the 
de France, Paris. \$here he carried out experiments in grafting accession of Paul he was raised to the rank of ambassador extraor- 
glands into sheep. with a view to improving their physique and dinary and minister plenipotentiary, and received immense es- 
the quality of their wool. Voronoff attracted world attention nith tates in Finland. 
his claim to have rejuvenatzd elderly men by transplantation of Neither Vorontsov's detention of the Russian squadron under 
young human or monkey testicular tissue (see REJU\E&ATION). Makarov in British ports nor his refusal, after the death of Bez- 
In  1937 he claimed in a report to the Societit de Pathologie Com- borodko, to accept the dignity of imperial chancellor could alienate 
parke that intelligence and physical gronth of backnard children the favour of Paul. l t  was only when the emperor himself began 
could be improved by grafts of thyroid glands of monkeys to draw nearer to France that he began to consider Vorontsov as 

Among his published morks were Li fe ,  a S t z ~ d y  o f  the Means of  incompetent to serve Russia in England, and in Feb. 1800 all the 
Restori7zg Pita1 Eftergy (1921); The Stzldy o f  Old Age and MY count's estates were confiscated. Alexander I on his accession a t  
Metlcod o f  Rejuvenatiorc (1926); and Conqzdest o f  L i f e  (1932). once reinstated him, but ill-health and family affairs induced him 

Voronoff, n h o  had become a French citizen :n 1897, died at to resign his post in 1806. 
Lausanne, Switz., on Sept. 1, 1951. MIKHAIL SEMENOVICH VORONTSOV (1782-1856) Russian prince 

VORONTSOV or WORONZOFF, the name of a Russian family, and field marshal, son of the preceding, spent his childhood and 
various members of which are distinguished in Russian history. youth with his father in London. 

R ~ I K H A I L  ILLARIONOVICH VORONTSOV ( I  714-1 j67), Russian During 1803-04 he served in the Caucasus under Tsitsianov and 
imperial chancellor, was the first to become prominent. At the Gulyakov. He served in the campaigns of 1805-07 against S a -  
age of 14 he was appointed a Kainmer junker at the court of Eliza- poleon, against the Turks in 1809-11 and ni th Bagration's army 
beth Petrovna. whom he materially assisted during the famous in 1812. In 1814, at Craonne, he brilliantly withstood Napoleon 
coup d'ktat of Dec. 6, 1741, uhen she seized the Russian throne. in person. He mas the commander of the corps of occupation in 
In  Jan. 1742 he &as married to Anna Skavronskaya, the cousin of France from 181 j to 1818. In 1823 he was appointed governor 
the empress, and in 1744 he "as created a count and vice- general of Sew Russia, as the southern provinces of the empire 
chancellor. His jealousy of Count Aleksey Bestuzhev-Ryumin were then called. H e  was the first to start steamboats on the Black 
(1744-58) induced him to participate in Count Lestocq's con- sea (1828). 
spiracy against that statesman. The same year he succeeded the wounded Menshikov as corn- 

The empress' affection for him (she owed much to his skilful mander of the forces besieging Varna. which he captured on 
pen and still more to the liberality of his rich kinsfolk) saved Sept. 28. In the campaign of 1829 he took measures to prevent 
him from the fate of his accomplices, but he lived in a state of the spread of the plague from Turkey to Russia. In 1844 Voron- 
semieclipse during the domination of Bestuzhev-Ryumin. On the tsov was appointed commander in chief and governor of the Cau- 
disgrace of Bestuzhev-Ryumin, Vorontsov was made imperial casus with plenipotentiary pomers. For his brilliant campaign 
chancellor in his stead. against Shamyl, and especially for his difficult march through the 

Though well meaning and honest, Vorontsov as a politician was dangerous forests of Ichkerinia, he was raised to the dignity of 
singularly timorous and irresolute, and always took his cue from prince. By 1848 he had captured two-thirds of Daghestan. and the 
the court. Thus, under Elizabeth he was an avowed enemy of situation of the Russians in the Caucasus, so long almost desperate, 
Prussia and a warm friend of Austria and France; yet he made no was steadily improving. In the beginning of 1853 l'orontsov re- 
effort to prevent Peter I11 from reversing the policy of his prede- tired. He was made a field marshal in 1856, and died the same 
cessor. Yet he did not lack personal courage, and he endured tor- year at Odessa. 
ture rather than betray his late master after the revolution of VOROSHILOV, KLEMENTIY EFREMOVICH (1881- 
July 9, 1762. He greatly disliked Catherine 11, and at  first refused ), Soviet army officer and government official, was born a t  
to  serve under her, though she reinstated him as chancellor. When Verkhneye. Ekaterinoslav (later Dnepropetrovsk) province, 
he found that the real control of foreign affairs was in the hands Ukraine, on Jan. 23. 1881, the son of a workman. . 
of Nikita Panin, he resigned from his office (1763) He joined the Russian Social Democratic party in 1903, and in 

To  judge from Vorontsov's letters, he was a highly cultivated 1906 ~vas a delegate to the Stockholm congress of the Bolsheviks. 
man. He spent most of the period from 1907 to 1914 in prison or exile. 

ALEXANDER ROMANOVICH VORONTSOV (1741-1805), Russian In 1918 he organized the 5th Ukrainian Red army mhich marched 
imperial chancellor, nephew of the preceding and son of Count from Lugansk to Tsaritsyn (later Stalingrad). He defended 
Roman Vorontsov, represented Peter I11 for a short time at Tsaritsyn against A. I .  Denikin's White Russian army and from 
the court of St. James's. Catherine I1 made him a senator and that period dated his devotion to Joseph Stalin. who was the po- 
president of the department of trade; but she never liked him, lltical commissar on the front. In  1919 Voroshilov became a 
and ultimately (1791) compelled him to retire from public life. member of the Ukrainian Communist government and commander 
In  1802 Alexander I summoned him back to office and appointed of the 14th army in the Ukraine. In  1921 he was appointed com- 
him imperial chancellor. mander of the North Caucasian military area and in Rlay I924 

The Vorontsovs had always insisted on the necessity of a close commander of the iLfoscow military area. In  the meantime he 
union with Austria and Great Britain, in opposition to Panin and continued to rise in the party organization: in 1921 the 10th con- 
his followers, who had leaned on France or Prussia until the out- gress elected him a member of the central committee and from 
break of the revolution made friendship with France impossible. Jan. 1926 he was a member of its Politburo. From 1925 to 1940 
Vorontsov was also an implacable opponent of Napoleon. The he mas a deputy chairman of the council of people's commissars 
rupture with Napoleon in 1803 is mainly attributable to him. He (from 1946 of ministers) and from July 1941 a member of the 
retired in 1804. five-man State Defense committee. 

His "Memoirs of My Own Times" (Rus.) was printed in vol. vii of One of the most successful field commanders in the civil war, 
the Vorontsov Archives. Voroshilov, ~ h o  never received military training as a staff officer, 

SEMEN ROMANOVICH VORONTSOV (1744-1832), Russian diplo- did-badly in June-Sept. 1941 as commander of the northwestern 
matist, brother of Alexander Romanovich, distinguished himself (Leningrad) front. On Jan. 21. 1945, he signed the armistice ui th  
during the first Turkish War of Catherine I1 at Larga and Kagula Hungary on behalf of the Allied (Soviet) command, and up to 
in 1770: In 1783 he was appointed Russian minister a t  Vienna, March 1946 was chairman of the Allied Control commission in 
but in 1785 was transferred to London where he lived for the Budapest. 
rest of his life. In Oct. 1952 the 19th congress of the Communist party of the 

During Catherine's second Turkish War he contributed to bring Soviet Union re-elected him to its central committee, which t ~ ~ o  
about the disarmament of the auxiliary British fleet which had days later elected him a member of its presidium. On March 6, 
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1953, after Stalin's death. Voroshilov was appointed chairman of 
the presidium of the supreme soviet of the U.S.S.R., a function 
equivalent to that of the head of state. 

Voroshilov continued as "president" of the U.S.S.R. after 
Georgi 1 .  Malenkov, Stalin's successor. n 7 a ~  replaced (Feb. 
1955) as chairman (premier) of the U.S.S.R. council of ministers 
by Kikolai A.  Bulganin; and after Bulganin was in turn replaced 
(March 1958) by Nikita S.  Khrushchev. In May 1960 Voro- 
shilov resigned a t  the age of 79 and u7as replaced by Leonid I .  
Brezhnev. 

VOROSHILOVGRAD (formerly known as LUGANSK), a 
city of the Ukrainian Soviet Socialist Republic, on the small 
Lugan river. 10 mi. from its confluence with the northern Donets. 
in 48" 35' N.,  39" 19' E .  I t  is situated on the railway in the 
Lugan mining district of the Donets, which consists of the Lisi- 
chansk coal mining region and the Gorodishche anthracite mines. 
Coal was known to exist in the time of Peter the Great, but was 
not worked until 1795, when an Englishman. Gascoyne. estab- 
lished the town's first ironworks for supplying the Black sea fleet. 
Its distance from the sea proved a difficulty and the works were 
closed until the Crimean War, when shot, shell and gun carriages 
were again produced. After 1923 the town developed rapidly and 
its population in 1956 was estimated at  251,000 as against 34.175 
in 1900. Industries developed there include smelting, engine 
building and enamel works, the manufacture of timber saws and 
ball bearings and flour milling and brewing industries. During 
World IVar I1 Voroshilovgrad was occupied by German forces, 
1941,43 ... 

VOROSMARTY, M I H ~ L Y  (1800-1855), Hungarian poet, 
a leading figure of Hungarian literary life during the era of re- 
forms (1825-49). Born on Dec. 1, 1800, at KyCk. into a family 
of impoverished nobles, he soon had to provide for himself. 
From the age of 15 as a schoolboy and later while studying law, 
he supported himself by private tutoring. He first attempted to 
write poetry during his school days and he never ceased to write. 
In 1825 he published an epic. written in hexameters. Zaldn J u t h a ,  
describing the conquest of Hungary by Arpid, and the defeat of 
Zalin who had previously ruled the country. The epic. in ten 
cantos, has great artistic merit but its resounding success was 
caused also by the general patriotic upsurge of the period which 
clamoured for a work describing the glorious past of the nation. 

Vorosmarty belonged to the group of writers led by Kiroly Kis- 
faludy, and he was a regular contributor to the literary periodical 
Aurora. In  1828 Vorosmarty became the full-time editor of a 
well-known magazine: the Tudornci?zyos Cyiijteme'ny, and his is the 
curious privilege of being the first Hungarian man of letters to 
make a living-admittedly a modest one-out of literature.. 
Vorosmarty's influence and fame was steadily growing, but he had 
little practical sense and what influence he exerted was through 
the authority of his genius and the unpretentious integrity of his 
character. In 1830 he became the first member of the newly 
founded Hungarian academy. Vorosmarty mas the best dramatist 
of his time. His early work was strongly influenced by German 
and French romantic drama but in 1830 he produced a really great 
work, Csongor is Tiinde, a symbolic fairy-tale. He married late, 
in 1843, and his wife Laura Csajighy inspired some beautiful 
poems, among which A nzcre?zgb'hoz ("To a day-dreamer," 1843) 
is outstanding. Having achieved fame, reasonable material com- 
fort and a happy marriage Vorosmarty was in a position to look 
forward to a contented old age, when the IVar of Independence 
(1848-49) shattered his life. An ardent partisan of Kossuth, he 
embraced the national cause and became a member of parliament. 
During the repression which followed, Vorosmarty had to go into 
hiding and l i ~ ~ e d  with his three children in great misery. His per- 
sonal misfortune and the tribulation of his country affected his 
mind and though he was still able to produce some splendid poems, 
such as V k n  cigci~zy ("The Old Gypsy." 1854), he was unable to 
continue his former activity. He died at  Pest on Sov.  19, 1855. 

Vorosmarty played a most important part in the development of 
Hungarian literature. By purifying it  from overwhelming classi- 
cal and German influence, he made it national not only in language 
but also in spirit. His ardent love of Hungary pervaded all his 

works as it directed all his life. I t  was with him that literature 
in Hungary became really Hungarian and, a t  the same time, 
reached maturity. (Ds. SR.) 

VORTEX : see ~VHIRLPOOL. 
VORTICELLA, the generic name of protozoa identified by 

a bell-shaped or cylindricaI body with a conspicuous wreath of 
cilia on the oral end and a contractile unbranched stalk on the 
aboral end, usually without cilia between the oral and aboral ends. 

\rorticellas are very cosmopoli- 

AFTER N O L h N D  AND F I N L E Y ,  " T R A N S A C T I O N S . "  

tan. They eat bacteria and shal l  
protozoa, live in fresh and salt 
water, often in clusters attached 
to aquatic plants, surface scum, 
submerged objects or various 
aquatii: animals. Although often 
found in clusters, each vorti- 
cella's stalk is fastened inde- 
pendently. The stalk consists of 
an external sheath that contains 
a fluid and a s ~ i r a l l v  arranged 

& .  

contractile thread. I n  its con- 
tracted condition the stalk-thread 
is shortened and the sheath is 
coiled like a corkscrew. 

Vorticellas reproduce by  longi- 
tudinal fission and conjugation. 
After fission, one of the two ani- 
mals keeps the original stalk; the 
other groufs a temporary wreath 
of cilia a t  the aboral end, de- 
taches itself and migrates. Pro- 
pelled by the temporary cilia, the 
migrant chooses a place for at- 
tachment, grows a stalk and loses 
the temporary cilia. In  conjuga- 
tion one small special migrant 

A M E R I C A N  M I C R O S C O P I C A L  SOCIETY  ( 1 9 3 1 )  (microconjugant) finds a special 
V o R T ' C E L L A  attached Vorticella (macrocon- 
F O U N D  I N  P O N D S  

. - 
immature forms amalgamate completely, forming 

one organism in a sexlike union 
that eventually leads to fission. 

C. G. Ehrenberg wrote the modern description of Vorticella in 
1838. The first description, 1676, was by Anthony van Leeuwen- 
hoek. Later August Johann Rose1 (1755) and C. Linnaeus (1767) 
described vorticellas. Approximately 200 species are known. 
They belong to the family Vorticellidae but may be called peri- 
trichs. Their close peritrich relatives, Carchesizrnz and Zootham-  
n iu fn ,  are occasionally mistaken for vorticellas. (H. E. F.) 

VOSGES, an upland de'parternent of eastern France, formed 
in 1790 chiefly by territory previously belonging to Lorraine, to- 
gether a i t h  portions of Franche-ComtC and Champagne, and 
bounded north by Meurthe-et-lloselle. northeast by Bas-Rhin, 
east by Haut-Rhin, southeast by the territory of Belfort, south 
by Haute-SaBne, nest by Haute-hlarne and northwest by Meuse. 
Pop. (1954) 372,523; area 2,279 sq.mi. The Vosges mountains 
form a natural boundary on the east, their highest French emi- 
nence, the Hohneck, attaining 4,465 it .  The Monts Faucilles 
traverse the south of the department in a broad curve declining 
on the north into elevated plateaus, on the south encircling the 
upper basin of the SaBne. This chain, dividing the basins of the 
RhBne and the Rhine, forms part of the European watershed be- 
tween the basins of the Mediterranean and Atlantic. The Moselle 
and the Meuse, tributaries of the Rhine, have the largest drain- 
age areas in the department; a small district in the northwest 
sends its waters to the Seine, the rest belongs to the basin of the 
RhBne. The lloselle rises in the Col de Bussang in the extreme 
southeast, and in a north-northwesterly course of about '70 mi. in 
the department receives the Moselotte and the Vologne on the 
right; the Mortagne and Meurthe on the right and the Madon 
on the left bank also belong to this department though they join 
the Moselle outside its borders. 
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The elevation and the northward exposure of the valleys make 

the climate severe, and a constant dampness prevails, owing both 
to  the abundance of the rainfall and to the impermeability of 
the subsoil. The minter average temperature reduced to sea level 
is 34' to 35', the summer average temperature being 66" to 68'. 
The rainfall varies from 28 in. to 60 in., according to the altitude. 
Arable farming flourishes in the western districts where xheat, 
oats, beetroot, tobacco, hops, potatoes and hemp are largely grown. 
The vine is cultivated on the river banks, to best advantage on 
those of the Moselle. Pasture is abundant in the mountainous 
region, where cheese-making is carried on to some extent, but the 
best grazing is in the central valleys. Forests, which occupy large 
tracts on the flanks of the l'osges, cover about one-third of the 
department, and are a principal source of its wealth. Sa~vmills 
are numerous in the Vosges and the manufactures of furniture, 
sabots, brushes and wood-working in general are prominent in- 
dustries. The department has mines of lignite and stone quarries 
of various kinds. There are numerous mineral springs, notably 
those of ContrexCville, PlombiPres, Vittel, Bains-les-Bains, Mar- 
tigny-les-Bains and Bussang. Metal goods are made, but the 
manufacture of textiles is the chief industry, comprising the 
spinning and aeaving of cotton, wool, silk, hemp and flax, and 
the manufacture of hosiery and of embroidery and lace, Mirecourt 
(pop. [I9541 4,619), which also makes musical instruments, being 
an important centre for the two last. The department forms the 
diocese of St. DiC (province of Besan~on),  has its court of appeal 
and educational centre at  Nancy, and belongs to the district of 
the XX army corps. I t  is divided into three arrondissements of 
~ p i n a l ,  the capital, NeufchBteau and St. DiC, with 29 cantons 
and 532 communes. 

VOSGES, a mountain range stretching along the west side of 
the Rhine valley, from Base1 to Mainz, a distance of 150 mi. They 
are similar to and closely associated with the Black Forest. The 
ranges are similar in geological formation and are portions of the 
same structural unit, for the Rhine valley which separates them 
lies in a rift valley of Tertiary age. In  addition both have fine 
forests on their lower slopes, above which are open pasturages 
and rounded summits of a uniform altitude; both have a steep 
fall to the Rhine and a gradual descent on the other side. The 
Vosges in their southern portion are mainly of granite, with some 
porphyritic rocks, and a red sandstone (occasionally 1,640 ft. 
thick) which on the nestern versant is named "grks Vosgien." 

Orographically the range is divided into four sections: the 
Grandes Vosges (62 mi.), extending from Belfort to the Col de 
Saales; the Central Vosges (31 mi.),  between the latter and the 
Col de Saverne; the Lower Vosges (30 mi.) from thence to the 
source of the Lauter; and the Hardt Mts. (q.v.). The rounded 
summits of the Grandes Vosges are called "ballons." The depart- 
ments of Vosges, Haute SaBne, and Haut-Rhin and Belfort ter- 
ritory meet a t  the Ballon d'Alsace (4,094 i t . ) .  Then northward 
the average height of the range is 3,000 ft., the highest point, the 
Ballon de Gueb~viller (Gebweiler), or Sultz, rising east of the 
main chain to 4,672 ft. The Col de Saales is 1,824 ft. high. 
The central section is both lower and narrower than the Grandes 
Vosges, Mont Donon (3.30i ft.) being the highest summit. The 
Rhine and Marne Canal and the Paris-Strasbourg railway trav- 
erse the Col de Saverne. There are motor roads over the passes 
of Bussang (Remiremont to Thann), the Col de la Schlucht (3,737 
ft.) (GCrardmer to Munster), the Bonhomme (St. DiC to Colmar) 
and the pass from St. DiC to Ste. Marie-aux-Mines. The Lower 
Vosges are a sandstone plateau ranging from 1,000 to 1.850 it. 
high, and are crossed by the railway from Hagenau to Sarregue- 
mines, defended by the fort of Bitche. 

The annual rainfall is much higher and the mean temperature 
much lower in the western than in the eastern versants while on 
the latter the vine ripens to a height of 1,300 f t . ;  but its only 
rivers here are the Ill and other shorter streams. The ?v?loselle, 
Meurthe and Saar all rise on the Lorraine side. Moraines, boulders 
and polished rocks testify to the existence of glaciers which for- 
merly covered the Vosges. The lakes, surrounded by pines, beeches 
and maples, the green meadows which provide pasture for large 
herds of cows, and the fine views of the Rhine valley, Black Forest 

and snow-covered Swiss mountains combine to make the district 
picturesque. 

VOSS, JOHANN HEINRICH (1751-1826)! German poet, 
remembered chiefly for his translations of Homer. xvas born at  
Sommersdorf in hlecklenburg on Feb. 20, 1751, the son of a 
farmer. After some time as a private tutor, he went to Gottingen 
in 1772 at the invitation of H.  C. Boie ( q . ~ . ) .  whose attention he 
had attracted by poems contributed to the Gottinger ~Wnsenalnza- 
nuch. Here he studied theology (briefly) and philology, and be- 
came one of the leading spirits of the famous Gottinger Huinbtlnd. 
In l i i j  Boie handed over to him the editorship of the Gottinger 
Musenal?nanach, which he continued to issue for several years. In  
1777 he married Boie's sister Ernestine. From 1778 to 1802 Voss 
was headmaster of schools. first a t  Otterndorf, Hanover (where 
he began to translate the Odyssey ) ,  then at  Eutin; but he found 
the work uncongenial and gave it up, living as a private scholar 
in Jena. In 1805 he moved to Heidelberg where he mas given a 
professorship in classical philology, which allowed him to devote 
himself to his translations. An ardent rationalist, he waged an 
exasperated and embittered struggle against the younger romantics 
(Arnim. Brentano, Creuzer) and against his childhood friend F. L. 
Stolberg, a convert to Roman Catholicism. He became more and 
more lonely and died on March 29, 1826, in Heidelberg. 

Voss published his collected poems in 1802. As a lyricist he 
wrote mainly songs, odes, elegies and pastoral idylls in the style 
of Klopstock and the ancients. His idyll Lzcise ( l i q j ) ,  which 
portrays with naturalistic ease the life of a country pastor's fam- 
ily, inspired Goethe to write Hertrzann and Dorotlzea. \'ass is 
chiefly famous. however, for his translations. The Odyssey (1781) 
and Iliud (1793). particularly, achieved permanent importance. 
Voss was regarded by Goethe and other German poets as an au- 
thority on classical metres; but his pedantic regard for the niceties 
of form and language led him in his later translations to strain 
his medium on behalf of exactitude. His classical authors included 
Virgil (1789 ff.),  Ovid (1798) and Horace (1806). He also trans- 
lated A Tliousarzd and One Nights (1781-85) and, with his sons 
Heinrich and Abraham, Shakespeare's plays (1818-29). 

J .  H.  Voss's Siinztliche poetische TYerke came out in 1835 (new 
ed. 1850). A good selection, with biography, is in A. Sauer, Der 
Gottinger Dichterbund, vol. 1 (Kiirschner's Deutsche LTatio?zul- 
literatzlr, vol. 49, 1887) .  His Briefe have also appeared, 4 vol. 
(1829-33). 

BIBLI~GKAPHY.-\JO~S'~ short autobiography, Abriss nzeines Lebelzs 
(1818) ; biography by his wife, Ernestine Voss, Aus dem Leben von 
J .  H .  Voss (1923) ; \V. Herbst, J. H. Voss, 3 vol. (1872-76) ; I?. Heuss- 
ner, J. H. Voss als Schulfnann in Entin (1882) ; J .  H. Voss-Gedachtlzis- 
schrijt (1926) ; Karl Aner, J. H. Voss in Theologische Studien und 
Kritiketz 100 (1928) ; R. Burmeister and W. Kayser, J. H. Voss an 
F .  G.  Klopstock (letters, 1954). (FH. VC7. W.) 

VOSSIUS (Voss), GERHARD JOHANN ( I  57 7-1649)~ 
German classical scholar and theologian, was the son of Johannes 
Voss. a Dutch Calvinist pastor, and was born in a village near 
Heidelberg, where his father had found refuge. But Voss was 
unwelcome among the Lutherans, and returned with his son to 
Holland. Gerhard was educated at  the university of Leyden, 
ivhere he became the lifelong friend of Hugo Grotius, and studied 
classics, Hebrew, church history and theology. He was rector 
(1600-14) of the high school at  Dort, and then director of the 
theological college at  Leyden (1614-19). He came under sus- 
picion of heresy, and escaped expulsion from his office only by 
resignation (1619). In  1618 he had published his history of 
Pelagian controversies, which his enemies considered favoured 
the views of the Arminians or Remonstrants. In 1622, however, 
he was appointed professor of rhetoric and chronology, and subse- 
quently of Greek, in the university. He declined invitations from 
Cambridge, but accepted from Archbishop Laud a prebend in 
Canterbury cathedral without residence, and went to England to 
be installed in 1629, when he was made LL.D. at  Oxford. In 
1632 he left Leyden to become professor of history in the newly 
founded Athenaeum at  Amsterdam. 

Vossius died on March 19, 1649. 
Irossius was amongst the first to treat theological dogmas and the 

heathen religions from the historical point of view. His principal works 



are Historia Pelagiana sive Historiae de controversiis quas Pelagius 
eiusque reliquiae moverunt (1618) ; Aristarchus, sive de arte gram- 
matica (1635 and 1695; new ed. in two vols., 1833-35) ; Etymologicum 
linguae Latinae (1662; new ed in two vols, 1762-63) ; Commentari- 
orum Rhetoricorurn oratoriarum institutionum Libri V1 (1606 and 
often) ; De Historicis Graecis Libri 111 (1624) ; De Historicis Latinis 
Libri 111 (162 j )  ; De Theologia Gentili (1642) ; Dissertationes Tres de 
Tribus Symbolis, Apostolico, Athanasiano et Constantinopolitano 
(1642). Collected works published at Amsterdam (6 vols., 1695-1701). 

See p. NicCron, Mf5moires pour servir ci l'histoire des hommes illus- 
tres, vol. xiii ( I  730) ; Herzog's Realencyklopadie, art. LIVossius." 
VOTING: see ELECTORAL SYSTEMS; VOTING BEHAVIOUR. 
VOTING BEHAVIOUR. This term deals with the peo- 

ple's choice-why do people vote as they do? In most of the 
democratic countries of the west, large numbers of citizens eligible 
for the ballot do not vote at  all, and the decision to support one 
candidate rather than another is by no means based simply and 
directly on individual consideration of the political issues in- 
volved. Most research on the topic centres on the social and psy- 
chological factors underlying voting decisions. Although it mainly 
reflects U.S. practice in presidential elections, such research does 
perhaps provide some insight into voting behaviour generally. 

According to the traditional view of voting as presented in clas- 
sical texts of democratic theory, inspired by the political views of 
the 18th-century Enlightenment, the voter is supposed to be inter- 
ested in politics and to express that interest by broad, continuous 
and critical attention to the flow of electoral news and talks in the 
communication mediums. He is supposed to be well informed on 
campaign issues, events and personalities; to give impartial, ra- 
tional consideration to the issues at  hand; to judge political pro- 
posals in the light of general principles dictated by the public 
interest; and to discuss political matters with his fellow voters so 
that a wide popular debate on the issues will be held, led by the 
candidates themselves. The key words used to describe the voter 
in political theory are such terms as informed, interested, rational, 
principled. That is what the voter is supposed to be like; what 
is he really like? 

Inf luence of Social Status.-First, as to the basis of voting: 
people's votes are closely tied to their social position. In this 
way, the vote serves as the political projection and expression of a 
country's social fabric. In  the United States in the second half 
of the 20th century,'there were three major factors of a sociological 
character that affected the vote decision: 

I .  Ecological, i.e., environmental differences in viewpoint, re- 
flecting the distinctive regional outlooks of, for instance, the 
south or New England or such residential differences as the 
suburb against the metropolis. 

2. Socioeconomic status, under which are included such char- 
acteristics as class, occupation, income level and class identi- 
fication (i.e., the voter's feeling as to what class he belongs to, 
regardless of where "objective" criteria place him). There is, 
however, substantial deviation between the class-predicted vote 
and actual vote. Substantial numbers do not vote with their class 
-and there are probably more deviants from the "labour vote" 
than from the corresponding "business vote." 

3. Ethnic or "minority" characteristics such as race, nation- 
ality and, importantly, religion. This factor receives less overt 
attention, possibly because of its greater social sensitivity. The 
plain fact is that the two-party vote in the U.S., a t  least in na- 
tional elections, can be closely tied to the ethnic identification 
of the voters. This is true not only of Negro-white differences 
but also differences in voting behaviour between native born and 
foreign born, between groups of diverse national origin and finally 
between Protestants on the one hand and Catholics and Jews on 
the other. Indeed, there is good reason to believe that the 
influence of religion on vote-simply in the sense of religious 
membership or identification-is stronger than the class or socio- 
economic difference. If there is a "class vote" in the U.S. there 
is a "religious vote" as well. 

But that is not the whole story. In part, such political differ- 
ences by strata, whatever their historical origins, are sustained 
by the day-to-day personal relations in the family, in the work 
place and among friends. First, there is a hereditary vote-the 
child following the politics of the parents-and there is near unani- 
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mity on political questions inside the family, within as well as 
between generations. Similarly, there is high political agreement 
among friends and among co-workers. In  short, the typical voter 
is encapsulated in a congenial and harmonious atmosphere in which 
political preferences are communicated to him informally and in- 
directly in a socially reinforcing manner. 

In  addition, there is the continuity provided by the "party 
habit," i.e., the tendency to go along with the same selection 
made earlier, partly as a way of justifying one's preceding vote 
decisions. 

Small wonder, then, that voting preferences are usually quite 
stable. Most voters do not change their minds during a presi- 
dential campaign, and large numbers do not change from one elec- 
tion to the next. I t  typically requires a substantial change in one's 
social position, either relatively or absolutely, to effect a major 
change in vote-for example, for the society, a depression that 
stirs up the political situation enough to challenge the preferences 
of many; for the group, a politically tinged event such as regional 
unemployment or the threat of racial desegregation; for the indi- 
vidual, an upward movement in occupational mobility that in- 
volves shifts in residence, friendships, standards of living and 
social judgment. 

Shif ts  in P a r t y  Allegiance.-But some people do change 
their votes; who are they? Evidence suggests that they are the 
less partisan-minded voters who are relatively indifferent to the 
above considerations, or are subject to conflicting group claims on 
their loyalty. Certainly only a minority in the United States are 
highly interested, by any reasonable definition, in the political 
scene in normal times, and the most partisan individuals are pre- 
cisely the people who change their votes least frequently and with 
greatest difficulty. The less interested are the less partisan, and 
as such they are less likely to have their vote based solidly on the 
types of characteristics noted above; they may be subject to social 
cross pressures on their vote, having a foot in each camp, so that 
the outcome of the election means less to them. For example, 
wealthy members of an ethnic group may be under such cross pres- 
sures: their wealth may incline them in one direction and their 
ethnic status in the other. Their personal associations tend to be 
in the same situation, and so reinforce the conflict. There are 
always a number of people so situated that the election results are 
seen by them to be of little personal consequence. They are the 
people who tend not to follow the progress of the campaign in 
newspapers and on television or radio; who are most influenced 
by their personal contacts with friends and party workers; who are 
least concerned about the issues of the campaign; and who settle 
their vote late in the campaign. 

Thus voting behaviour creates a striking spectacle in which the 
most interested and most knowledgeable are the least open to per- 
suasion, most of them knowing well ahead of the campaign, long 
before either candidates or platforms are selected, how they will 
vote. 

On the other hand, those most subject to change are the least 
involved and the most likely to  shift their preference on frivolous 
grounds. 

Issues.-As to the content of politics, the important issues ap- 
pear to be of two kinds-what have been called "position" issues 
and "style" issues. The 'former are typically of an economic sort, 
having to do with taxation, farm prices, labour-management rela- 
tions and similar matters; that is, they are tied quite clearly to the 
socioeconomic position of the voter and they appeal to him, and 
have consequences for him, in that connection. Style issues deal 
more with matters of political taste, e.g., civil liberties, prohibition, 
immigration, intergroup relations or government corruption; they 
are more likely to be tied to ethnic and regional considerations. 
Style issues are probably more likely to be crucial when position 
issues are quiescent, and the great historical issues, like slavery, 
contain elements of both. 

At any given time, only a few issues are really in contention 
insofar as public attitudes are concerned. The adherents of oppos- 
ing sides actually agree on a large number of matters of political 
importance-what the issues are, what is likely to happen, what 
criteria to judge by, what the rules of the political game are. The 



VOTING MACHINES 
partisans differ on those issues that happen to be in the "political 
gateway" a t  the moment, for example, the rich man-poor man 
issues of the New Deal era. But neither the electorate, nor prob- 
ably the system, can handle more than a few issues a t  any given 
time in a large and heterogeneous country. 
U.S. Pres iden t ia l  Campaigns.-Now how does a brief presi- 

dential campaign in the U.S. reflect this view of the basis of voting, 
the stability of political preferences, and the content of the political 
program? 

The campaign defines which issues shall be prominent, and even 
dominant, and each side seeks to get its definition accepted rather 
than its opponent's. One effect of this effort is that partisans in- 
creasingly agree with their own candidate by resolving "incon- 
sistent" opinions in favour of the central party opinion, and even 
by misperceiving the candidates' positions on subsidiary issues in 
order to bring them into harmony with one's own preferences. 
Thus over-all, the campaign organizes many small disagreements 
into one big disagreement, namely, which party shall hold power. 
What starts as a mass of diverse opinions, with cleavages running 
every which way in the electorate, is organized by the campaign 
into a single basic difference of opinion between the two sets of 
party supporters. 

The campaign reinforces the faithful: it recharges the interest 
of the already convinced and provides them with the political ra- 
tionale currently active. The partisan tends to select his own 
side's material from that provided by communications mediums. 
Thus, the campaign not only reguarantees his basic vote but also 
transforms many partisans into effective personal campaigners 
within their own circles. The campaign brings into action the 
latent votes of those predisposed to one or the other side through 
their$social identifications and associations; it thus "brings out" the 
vote, but only in a particular direction. I t  converts the doubtful, 
who, though few, often carry the balance of power in close elec- 
tions. 

The campaign has the polarizing effect of promoting consensus 
within social groups and cleavage between them. Under its impact, 
people come to agree more with people like themselves, in socio- 
economic or ethnic terms, and to disagree more with people on the 
other side. 

Thus, it is seen, the foundations of American political parties 
are in social groups with inter- and intragenerational solidarity, 
and political interests and social traditions reinforce one another 
by means of the campaign. 

In  summary, as it has been said, 
The usual analogy between the voting "decision" and the more or 

less carefully calculated decisions of consumers or business men or 
courts may be quite incorrect. For many voters political preferences 
may better be considered analogous to cultural tastes-in music, liter- 
ature, recreational activities, dress, ethics, speech, social behavior. Con- 
sider the parallels between political preferences and general cultural 
tastes. Both have their origin in ethnic, sectional, class, and family tra- 
ditions. Both exhibit stability and resistance to change for individuals, 
but flexibility and adjustment over generations for the society as a whole. 
Both seem to be matters of sentiment and disposition rather than "rea- 
soned preferences." While both are responsive to changed conditions 
and unusual stimuli, they are relatively invulnerable to direct argumen- 
tation and vulnerable to indirect social influences. Both are character- 
ized more by faith than by conviction and by wishful expectation rather 
than careful prediction of consequences. . . . (Bernard Berelson et al., 
Voting, a S tudy  o f  Opinion Formation in  a Presidential Campaign, 
pp. 310-311, Chicago: University of Chicago Press, 1954.) 

Impl ica t ions  f o r  Democrat ic  Theory.-Finally, what are 
the implications of this description of voting behaviour for the 
political theory of democracy? Some of the "requirements" for 
the democratic citizens were noted above, yet we find that taken 
by and large the citizens do not fulfill the standards. Substantial 
proportions of the electorate are not particularly interested in 
political matters, or well informed on them. They vote their class 
or regional or even religious interests rather than "the public inter- 
est." There is often little that is specifically political in the con- 
siderations that lead to their vote; the decision often arises out of 
a pervasive group understanding rather than a process of ratiocina- 
tion. Indeed, it can be said that for many citizens the decision as 
to how to vote is not really an individual matter a t  all but a kind 
of collective decision in which a whole group of people, from the 

family to the social stratum, work their way to a final position 
without much conscious and deliberative thought. 

This image of voting violates traditional ideals of democratic 
participation, yet the system works. What can be said about this 
seeming discrepancy? 

The political philosophy we have inherited has given more considera- 
tion to the virtues of the typical citizen of the democracy than to the 
working of the system as a whole . . . Liberal democracy is more than 
a political system in which individual voters and political institutions 
operate. For political democracy to survive, other features are required: 
The intensity of conflict must be limited, the rate of change must be 
restrained, stability in the social and economic structure must be main- 
tained, a pluralistic social organization must exist, and a basic consensus 
must bind together-the contending parties. (Berelson et al., ibid.) 

The classical tradition, in this view, demanded political virtue 
of the citizen in too extreme, too doctrinal and too general a form. 
What is required is a voting population that is not homogeneous 
but heterogeneous in its political quality. For example, as the 
system requires conciliation of opposing interests, it is facilitated 
by the people who are indifferent to political matters and thus pro- 
vide a cushion between the partisans. As the system requires sta- 
bility, it is furnished by the voters with strong party loyalties. As 
the system requires flexibility, i t  is facilitated again by the low- 
interest changers. 

The need for heterogeneity arises from the contradictory functions 
we expect our voting system to serve. We expect the political system 
to adjust itself and our affairs to changing conditions; yet we demand 
too that it display a high degree of stability. We expect the contending 
interests and parties to pursue their ends vigorously and the voters to 
care; yet, after the election is over, we expect reconciliation. We expect 
the voting outcome to serve what is best for the community; yet we 
do not want disinterested voting unattached to the purposes and intef- 
ests of different segments of that community. We want voters to express 
their own free'and self-determined choices; yet, for the good of the 
community, we would like voters to avail themselves of the best in- 
formation and guidance available from the groups and leaders around 
them. We expect a high degree of rationality to prevail in the decision; 
but were all irrationality and mythology absent, and all ends pursued 
by the most coldly rational selection of political means, it is doubtful if 
this system would hold together. 

In short, our electoral system calls for apparently incompatible prop- 
erties-which, although they cannot all reside in each individual voter, 
can (and do) reside in a heterogeneous electorate. What seems to be 
required of the electorate as a whole is a distribution of qualities . . . 
(Berelson et al., ibid.) 

In this way the countless acts of voting behaviour performed by 
millions of individual voters add up to a working political system. 

See also ELECTORAL SYSTEMS. 
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VOTING MACHINES, devices that record and count votes 
cast in an election. Each voting machine is a complete polling 
booth and is surrourided with curtains to insure privacy. The 
entire list of candidates and referendum questions appears on the 
face of the machine in much the same way as on a paper ballot. 
Wear each candidate's name and near each question there is a 
pointer that the voter may move into position to indicate his 
preference. All machines also provide space for write-in votes. 
Within the machine are counters that record and count the votes 
for each candidate and question. 

In using a voting machine the voter first steps into the booth 
and either pulls a lever or flips a switch that closes the curtains 
around him and simultaneously "opens" the machine to record 
his vote. He then moves the levers adjacent to the names of the 
candidates he wishes to support and the questions he wishes to 
vote on. If he makes a mistake or changes his mind while he 
is still in the booth he may raise any of the levers that he has 



moved and vote for a different candidate. When finished. he re- 
verses the main lever or snitch; this returns the pointers to their 
original position, opens the curtains and registers his vote Each 
candidate's total vote accumulates throughout the election so that 
the final count is ready the moment the polls close and can be 
disnatched to central headauar- 

A .  

ters immediately. Each voting 
machine is inspected by the elec- 
tion officials before the voting be- 
gins and is sealed after the polls 
have closed and the total vote 
has been recorded. 

Though voting machines have 
been used in Brazil. Cuba and the 
Setherlands, the United Stales is 
the only country in the world that 
has used them extensively. I t  is 
the only large and wealthy nation 
with enough elections of the right 
type to make their manufacture 
and use practical from an eco- 
nomic standpoint. Voting ma- 
chines are most useful when the 
ballot lists many offices to be 
filled and many proposals to be 
voted on, though an extremely - 
long ballot may exceed the ca- A M O D E R N  V O T I N G  M A C H I N E  W I T H  
pacity of the machines. In Great V E R T I C A L  L I S T I N G  

Britain, because of the short bal- 
lot and infrequent elections, voting machines have not found 
favour. In the United States, where a federal system is combined 
with the separation of powers, short terms of office, nomination 
by direct primaries and the exercise of local self-government. there 
is a multitude of elections. Kominal filing fees, the tradition of 
the long ballot and the availability of the initiative and referen- 
dum insure an even greater number of candidates and issues. And 
the system of majority representation permits the use of a voting 
machine of basically simple design. 

Chief among the advantages claimed for voting machines are the 
folloning: (1)  The results of an election are instantly available 
in every precinct. (2) The count is accurate. (3) The possibility 
of fraud or error is greatly reduced. (4)  Because of the lessened 
opportunity for fraud or error, recounts are seldom called for and. 
when necessary, may be completed quickly and at little cost. (5) 
The machine prevents the voter from spoiling his ballot either by 
putting an "X" in the nrong place or by voting for more candi- 
dates than the law allows. (6) Over a period of years, election 
costs can be considerably reduced. partly through savings in the 
printing of tons of paper hallots and partly through economies 
resulting from the need for fewer election officials. Net savings 
are usually sufficient to amortize the cost within from 12 to 13' 
years. long before the expiration of the life of the machines. 

Yet objections to the use of voting machines are raised. 
Those nho oppose their use point out that the initial cost is sub- 
stantial-$1 500 to $1.800 for each machine. To this original cost 
must be added the expense of storage and, unless they are stored 
at  the polling places. the cost of transporting them to and from 
the polling places at election time. The machines may reduce the 
possibility of fraud and error but. it is argued, they do not entirely 
eliminate it. I t  is also argued that machines discourage voting. 
Many voters. it is said. are reluctant to use the machineb because 
they are unfamiliar with their operation and distrustful of them. 
In some elections, particularly primaries, there may be so many 
parties and candidates to be voted on that they cannot all be listed 
on the machines. In such cases paper ballots must be used instead 
of the machines. Some difficulty also arises in adapting machines 
to elections based on conlplicated systems of proportional repre- 
sentation (q.v.1 nherein the voter may indicate a series of prefer- 
ences rather than absolute choices. Machines can be designed to 
record and measure such preferences but their greater complexity, 
plus the limited market for them. has thus far made their manu- 
facture commercially impracticable. Further difficulties arise in 

making provision for absentee voters to use voting machines. 
Histor ical  Background.- The first use of voting machines in 

the Knited States occurred in Lockport, N.Y., in 1892, when the 
Jacob H.  Myers machine was used. Four years later voting ma- 
chines were used in Rochester, N.Y. Although they were success- 
ful. the early machines developed slowly. chiefly because some 
nere defective in manufacture or were improperly installed and 
serviced. In  some states the legality of voting machines was ques- 
tioned on the ground that the state constitutional requirement that 
voting be "by ballot" meant that a paper ballot must be used. 
\Vith rare exceptions, the courts rejected this line of argument. 

During the first decade of the 20th century the various com- 
panies engaged in the production of voting machines were com- 
bined into a single firm in Jamestown. N.lr.. known since 1923' as 
the Automatic Voting Machine company. This firm had the field 
to itself until the expiration of certain basic patents in 1929 opened 
the way a few years later for the Shoup Voting Machine company, 
the only other firm in the business. 

I t  was estimated that approximately 100,000 machines manufac- 
tured and sold by these two companies were used in the election 
in Nov. 1960. Available in several sizes and operated either elec- 
trically or manually, they attained their most economical use in 
precincts having approximately 450 voters. The two makes have 
many similarities but it is perhaps worth noting that the older and 
more widely used Automatic machine employs horizontal listing 
and has its counters located in back while the Shoup models use 
vertical listing, after the manner of the paper ballots-used in most 
states. and have their counters in front directly under the names 
of candidates. 

The use of voting machines in the U.S. depends upon state legis- 
lative action specifying conditions for their use and setting forth 
requirements the machines must meet. The machines are nor- 
mally required to give the voter the same opportunities for choice 
allowed by the secret paper ballots. Use of machines, usually 
made optional ni th  local authorities, is mandatory in New York, 
Rhode Island. Connecticut. Delaware. Maryland and Louisiana. 
As of 1960, only Idaho, South Dakota and Alaska had made no 
provision for them. In  that year it was estimated that about 60% 
of all U.S. voters cast their votes on machines. 

See Spencer D Albright, The American Ballot ( 1 9 4 2 )  ; T h e  Book of 
the States (biennial). (J. A. V.) 

VOTKINSK, a town in the Udmurt Autonomous Soviet So- 
cialist Republic, Russian Soviet Federated Socialist Republic, 
T;.S S.R., on a tributary of the Kama river in 57" S'N., 53" 55' E. 
Pop. (1959) 59.000. I t  manufactures agricultural machinery and 
has railway and shipbuilding yards; it is the terminus of a branch 
railaay 

VOUET, SIMON (1590-16491, French painter, who estab- 
lished in France a modern baroque style of decorative painting, 
x a s  born in Paris on Jan. 9, 1590. He formed his style in Italy, 
where he lived from 1612 to 1627 He began as a follower of 
Caravaggio in Rome but tended to use ampler, more idealized 
forms in the 1620s. The Sacchetti "Allegory of Intellect, Memory 
and ii'ill" (1625) exemplifies this latter phase. 

He returned to Paris in 1627 at the request of Louis X I I I ,  who 
named h ~ m  his first painter, and thereafter Vouet secured almost 
all the important commissions there, dominating the city artis- 
tically for 15 years and exercising an enormous influence. A new 
bourgeois class now had the means to build expensive town houses 
and wanted an artist able to manage large decorative schemes. 
Vouet supplied what n a s  needed. Engravings and surviving panels 
s h o ~  that he had carefully studied Italian illusionistic ceiling deco- 
rat~ons;  for example, his nork in the ChLteau Chilly derived from 
Guercino's "Aurora"; that a t  the HBtel SCguier (completed 1640) 
from S'eronese. 

Vouet's original contribution xias a baroque flourish and unity 
of organization. His other principal undertakings were in the 
HBtel Bullion and Richelieu's palace at  Rueil. H e  died in Paris 
on June 30, 1649. 

His religious paintings of the early 1630s, for example, the "St. 
Charles Borromeus" (Brussels), show him to have been an artist 
with as developed a baroque style as any of his contemporaries in 



VOW-VULTURE 
Europe except Rubens-a style tempered, however, with char- 
acteristically French restraint. The "Madonna" in the Ashmolean 
museum, Oxford, and the "Diana" at  Hampton Court palace well 
illustrate his soft, smooth and idealized modeling, his sensuousness, 
his use of bright colours and also his debilitating facility. See also 
PAINTING: France: 17th and 18th Centuries. 

See Anthony Blunt, Art  and Architecture in  France 1500-1700 (1953). 
(M. W. L. K ) 

VOW, a special obligation which a person voluntarily takes 
upon himself beyond and above regular religious duties and cere- 
monial, and often separate from them. A vow is usually taken in 
view of extraordinary circumstances and involves putting forth 
unusual effort or refraining from doing some usual actions. Its 
purpose is to overcome certain dangers, to ensure particular bene- 
fits or to serve as a means of spiritual self-discipline. The special 
intensity of practice and the individual voluntary character of a 
vow set it off from regular religious observances, such as the Chris- 
tian observance of Lent and Pvloslem keeping of Ramadan (holy 
month), even though these are seasons of self-denial. If a person 
voluntarily binds himself to additional self-denial or duties during 
these seasons, however, such measures could be called vows. 

Vows are to be found in almost all religious traditions. The Old 
Testament records many vows, among them that of Jephthah to 
sacrifice the first living being from his house to greet his return 
if God would grant him victory in battle (Judg. xi, 30-31). 
Hindus individually often vow special fasting or offerings to 
priests and gods on their sacred days. 

I t  is common in Buddhism for laymen to take upon themselves 
some of the extra practices of monks, such as eating no solid 
food after midday and avoiding worldly entertainment for a day, 
week or month. 

In  addition to these there is also the long-term or even lifetime 
vow. particularly among special religious sects or orders. Among 
the Hebrews the Kazirites vowed not to cut their hair nor drink 
wine, sometimes for life (Num. vi). A Roman Catholic priest 
vows himself to chastity, and vows of chastity, poverty and obe- 
dience are taken in Roman Catholic religious orders and congrega- 
tions. A Hindu sadhu (holy man) may vow never to lie donn to 
sleep. The Buddhist monk gives up all personal possessions ex- 
cept a few living necessities, begs his food and devotes himself to 
meditation and study. These are organized patterns of religious 
living; yet persons enter them voluntarily and live in them a life 
of erfort or self-denial, much beyond the standard required of 
ordinary believers. Hence such a life may be called a life of vow- 
fulfillment. 

See also  IONA AS TIC ISM. (W. L. KI.) 
VRATSA, the capital of the district of Vratsa, Bulg., on the 

northern slope of the Stara Planina and on a small subtributary of 
the Danube. Pop. (1556) 26,582. Vratsa is an archiepiscopal see. 
Wine, leather and gold and silver filigree are manufactured, and 
there is a school of sericulture. 

VRSAC (VERSEC), a town of Serbia, in the province of the 
Vojvodina, Yugos. Population (1961) 31,551, comprising Serbs, 
and Magyars. I t  is famous for its red wines and brandy. Large 
quantities of maize are grown in the district and some wheat and 
oats. There are flour mills and distilleries in the town, which 
also manufactures distilling and general mill machinery. I t  has a 
handsome church and is the seat of a Greek Orthodox bishop. 
During the revolution of 1848-49 the Hungarians defeated the 
Serbs there in 1848 and were themselves defeated and the town 
occupied by the Austrians in 1849. 

During World War I1 the town, after the German invasion of 
Yugoslavia in 1941. was again under Hungarian control. 

VUILLARD, JEAN EDOUARD (1868-1940), French 
artist, born in Cuiseaux, France, became famous for his paintings 
of French gardens and interiors. 

In  later years he painted the portraits of public men, including 
Camille Chautemps and Yvon Delbos. 

His paintings were exhibited throughout Europe, and there were 
occasional exhibitio~s of them in the United States. His works 
were acquired by the Metropolitan Museum of Art in New York 
city and by museums of Buffalo, N.Y., and Cleveland, 0. 

Vuillard died in La Baule, France. on June 21, 1940. 
VULCAN, the Roman god of fire (Volcanus), particularly 

in its destructive aspects as volcanoes or conflagrations. I t  is 
very doubtful that he was properly a deity of smiths, but poetically 
he is given all the attributes of the Greek Hephaestus (g.v.) and 
Virgil gives an elaborate description of his ~ o r k s h o p  (Aeneid, 
book viii, lines 416 ff.). His worship in Italy is undoubtedly very 
ancient. At Rome he had his oun  priest (fiamer~) and a festival 
on Aug. 23, the Volcanalia, which was marked by a rite of u n k n o ~ ~ n  
significance. the heads of Roman families threw small fish into the 
fire, perhaps an appeasement offering of creatures normally beyond 
the god's reach. The celebration took place in the Volcanal (area 
Volcani) in the northwest corner of the forum where fishermen 
brought fresh fish from the Tiber to sell on the occasion. 

A second festival of Vulcan is indicated in the calendars on 
May 23. 

He was invoked to avert fires, as his epithets Quietus and Mul- 
ciber (fire allayer) and his associations with Stzta Mater. Ops 
Opifera and the Nymphae suggest. Since he was a deity of de- 
structive fire his temples were properly located outside the city. 
As the city of Rome grew to embrace the Yolcanal, a nener shrine 
including a temple was built in the Campus Martius outside the 
walls sometime before 214 B.C. 

Vulcan was particularly revered at  Ostia, where his was the 
principal cult. 

BIBLIOGRAPHI--G. Wissowa in Roscher's Lexikon, s v.; Samuel B. 
Platner and Thomas Ashby, Topographical Dictzonary o f  Ancient Rome,  
s v ; F Altheim, Griechisclte Gotter, p. 172  (1930) ; H. J.  Rose in J. 
Ronz. Stud., vol. xxiii, pp. 46 ff. (1933). (R B LD.) 

VULCANIZATION : see RUBBER : PRODUCTIOX AND MANU- 
FACTURE ; TIRE. 

VULCI, an ancient town of Etruria, about 10 mi. N.W. o i  
Tarquinii. The circuit of the walls measures about 4 mi., and 
scanty traces of them and of Roman buildings within them still 
exist. The Ponte della Badia over the Fiora, a bridge with a main 
arch of 66-ft. span, 98 it. above the stream, is also Roman. An 
aqueduct passes over it. 

About 1: mi. above a dam was built for a hydroelectric plant 
to provide at least 6,000 h.p. The former wealth of the town 
is mainly proved by the discoveries made in its extensive necrop- 
olis-Greek vases, bronzes, etc.-many of sh ich  are now in the 
Vatican. 

In 1828-56 more than 15,000 tombs were opened. These were 
entirely subterranean, but some of the chamber tombs were later 
re-examined and cleared. There is one great tumulus, the Cuc- 
cumella, and a few smaller ones. The frescoes from the Fran~ois  
tomb, illustrating Greek and Etruscan myths, were preserved in 
the Museo Torlonia at  Rome. Vulci was one of the 12 cities of 
Etruria. Coruncanius triumphed over the people of Vulsinii and 
Vulci in 280 B.C. 

See S. Gsell, Fouilles dans la nkcropole de Vulci (Paris, 1891), for the 
excavations of 1889 (with copious references to earlier publications) ; 
Bendinelli in Notizie degli Scavi, p, 342 et seq. (1921). 

VULGATE, a Latin version of the Bible prepared in the 4th 
century by St. ~ e r o m e  and so called from its common use in the 
Roman Catholic Church (see BIBLE: Translations). 

VULPIUS, CHRISTIAN AUGUST (1 762-182 7), German 
author, was born at \t7eimar on Jan. 23. 1762, and was educated 
at  Jena and Erlangen. In  1790 he returned to Weimar, where 
Goethe. who had entered into relations with Vulpius' sister Chris- 
tiane Vulpius (1765-1816), whom he later married. obtained em- 
ployment for him. There Vulpius began. in imitation of Christian 
Heinrich Spiess. to write a series of romantic narratives. Of these, 
about 60 in number, his Rinaldo Rinaldini (1757), the scene of 
which is laid in Italy during the middle ages, was considered the 
best. 

In 1797 Yulpius was giyen an appointment at  the \t7eimar li- 
brary, of which he became chief librarian in 1806. Me died at  
Weimar on June 25, 1827. 

VULTURE, the name applied to a group of birds whose 
best-known characteristic is that of feeding on carrion. The 
American forms belong to the family Cathartidae and include the 



VYATKA-VYSHNI VOLOCHEK 
condor ( q . v . ) ,  the California condor (Gymnogyps califomzianus), 
the king vulture (Surcoramphus papa) with a gaudily coloured 
head, the turkey buzzard or turkey vulture (Cathurtes aura) and 
the black buzzard, black vulture or carrion crow (Coragyps 
atratus), the last two being familiar birds in southern United 
States. They resemble the European vultures in habits. 

Old world vultures belong to the hawk family (Accipitridae). 
The cinereous vulture (Aegypius monachus) inhabits tropical and 
subtropical zones from the Straits of Gibraltar to China. The 
Egyptian vulture or pharaoh's hen (Neophron percnopterus), 
which ranges over most of Africa and thence to India, is a re- 
markably foul feeder. Numerous other species are known from 
Africa and southern parts of Europe and Asia. 

Vultures have the head and neck bare of feathers. They locate 
food by sight rather than scent. When one circling bird descends 
to a corpse, others see and quickly follow. Vultures, gorged with 
food, are often unable to take flight. (G. F. SS.) 

VYATKA, R.S.F.S.R. : see KIROV. 
VYAZMA, a town of the Russian Soviet Federated Socialist 

Republic, U.S.S.R.. in Smolensk oblast, at 55" I I' N., 34" 19' E., 
a t  the confluence of the Berba and Vyazma rivers. I t  is a railway 
junction and has leather, oil pressing and match factories. 

I n  the 11th century Vyazma was a trade centre linked with 
Narva on the Gulf of Finland. I t  was captured by Lithuania in 
the 15th century, but later became Russian. From 1611 to 1634 
it was under Polish rule. Population (1956 est.) 26,700. 

V Y C P ~ E K ,  LADISLAV (1882- ), Czech composer, 

was born at  Vrsovice, near Prague, Feb. 23, 1882. One of the most 
serious and intellectual of modern composers, he leaned strongly 
toward mysticism and sacrificed both colour and euphony where 
necessary to polyphonic requirements. 

His cantata Of the Last Things of Man (1921) may be described 
as a spiritual protest against the materialism that prevailed after 
World War I .  I t  is based on Moravian folk music and consists 
of choruses and soprano and bass solos. Other works include a 
string quartet, opus 3 ;  several sets of songs, among which were 
Forebodings and Visions, Festivals of Li fe ,  I n  God's Palm and 
The Awakening; Moravian folk songs and ballads and pianoforte 
pieces. Vycpalek joined the staff of the library of Prague univer- 
sity in 1907 and was appointed keeper of the music department 
in 1 9 2 2 ,  from which post he retired in 1942. 

VYRNWY (FYRNWY), an artificial lake or reservoir in the 
northwest of Montgomeryshire, north Wales, 825 ft. above sea 
level. The lake, largest in Wales, is 5 mi. long and nearly I mi. 
wide. I t  was constructed in 1880-90 to supply Liverpool with 
water by damming the Vyrnwy river, a tributary of the Severn. 

VYSHNI VOLOCHEK, a town of the Russian Soviet Fed- 
erated Socialist Republic in the Kalinin oblast, in 57" 38' K.. 34" 
33' E., on the Moscow-Leningrad railway and on the Vyshnevolotsk 
navigation system, constructed by Peter the Great in 1703-09 
to connect the upper Volga with the Xeva. The hlariinsk system 
largely superseded it. Sawmilling became the chief industry in 
this forested district, but textile, glass and brewing industries 
also were established there. Pop. (1956 est.) 60,000. 



W-WACHSMUTH 

T H I S  letter, as its name implies, was the 
letter u or v ,  which were identical until com- 
paratively recent times, doubled and used by 
the Norman scribes to represent the English 
bilabial semivom~el (modern w), which had pre- 

viously been represented in the Saxon hands by a runic letter. 
The sound did not occur in the Romance languages. Latin had 
possessed it, but it had passed in imperial times into the voiced 
labial spirant (modern n j .  A separate symbol \\-as thus required 
to represent the English sound, and the French preferred the 
doubling of one of their own letters to the use of the rune. 

( B . F . C . A . ;  J . W . P . )  
WA, a tribe inhabiting northeast Burma, between the Salween 

and the Nam Hsin rivers. They claim to be autochthonous and 
may represent the aborigines of northern Thailand and of Indo- 
china; old records and travelers (e.g., hlcLeod in 1837) speak 
of them as the original inhabitants. Their village sites are still 
found covered with jungle. The people are short and dark. and 
may have Negrito blood in them. though speaking a Mon-Khmer 
language. They are popularly divided into wild and tame. The 
wild W a  are head hunters. Outside every village is an avenue 
of huge oaks. Along one side is a line of posts facing toward the 
path with skulls fitted into niches, cut sometimes in front somz- 
times behind the post. when there is a hole in front, through xhict  
the skull is visible. Skulls must be added annually if the crops are 
to be good; those of distinguished and pious men are the most 
efficacious. and head hunting (q.zl.) takes place during the solving 
season. Villages are high on the slopes of hills, usually on a knoll 
or spur. The only entrance is through a tunnel 30 to 100 yd. 
long, of which there are usually two at  opposite sides of the vil- 
lage, about 5 ft .  high. and so narrow that two persons cannot pass 
freely. sometimes winding slightly to prevent gunfire; the path 
is studded with pegs to prevent a rush. Tattooing is occasional 
only; divination is performed with chicken bones; dogs are eaten; 
polygamy is permitted. monogamy prevails and the tame Wa 
have five clans presumably exogamous. 

See  Scott & Hardiman. Gazetteer o f  LTpper Burma,  e tc .  (1900). 
WAALS, JOHANNES DIDERIK VAN DER (1837- 

1923), Dutch physicist: who was awarded the 1910 Nobel prize in 
physics for his researches on the equations of conditions of gases 
and fluids, was born at Leiden, Kov. 23. 1837. A self-taught man 
who took advantage of the opportunities offered by the University 
of Leiden. he first attracted notice in 1873 \vith his treatise Over 
de continuiteit van den gas-en zlloeistoftoestand ("On the Con- 
tinuity of the Liquid and Gaseous StateHj,  by which he gained his 
doctor's degree. He taught physics a t  various schools, and in 
1877 he x i s  appointed professor of physics in the University of 
Amsterdam, a post which he retained until 1907. Van der \Vaals 
built u p  a kinetic theory of the fluid state, he combined the de- 
termination of cohesion in Laplace's theory of capillarity with the 
kinetic theory of gases, and this led to the conception of the con- 
tinuity of the liquid and gaseous states. Using this as a starting 
point he arrived at  an equation of state which gave an explanation 
of critical phenomena and fitted in very well with the experimental 
observations of Andrew on carbon dioxide. Continuing this work 
he tried to arrive at an equation which would be the same for all 
substances. He  eventually did this by using the values of the 
volume, temperature and pressure divided by their critical values. 
This led van der Raals  to his statement of the "law of correspond- 
ing states" which enabled Sir James Dewar and Kammerlingh 
Onnes to determine the necessary data in the liquefaction of the 
permanent gases. He  also discovered the law of binary mixtures. 
He  died in Amsterdam on March 9, 1923. See also LIQUEFACTION 

OF GASES. 
WABASH RIVER. The largest southward-flowing tribu- 

tary of the Ohio river. the Wahash river rises in Gran.d lake in 
western Ohio. I t  follows a generally westward course across In- 

diana and eventually swings southward near the western boundary 
of the state. The total length of the Wabash is 475 mi.; for the 
last 200 mi. it serves as the boundary b e h e e n  Indiana and Illinois. 

The Wabash drains an area of slightly more than 33.000 sq.mi. 
and has a number of important tributaries. The largest left-bank 
tributary is the White river, which drains a large portion of south- 
ern Indiana. The right-bank tributaries include the Little LVabash, 
Embarrass. Tippecanoe and Vermillion rivers. At YIt. Carmel, 
Ill. (75 mi. above the mouth of the river). the average rate of flow 
is 27.650 cu.ft. per second. The f l o ~ ~  rate rises to a maximum of 
127,000 cu.ft. per second in February and declines to a minimum 
of 3,990 in October. 

During the 18th century the \brabash was well-known to the 
French in America, and it served them as an important transporta- 
tion link between Louisiana and Quebec. After the War of 1812 
the Wabash basin was rapidly developed by settlers from the east- 
ern states and from Europe, and the river continued as an im- 
portant artery of trade, both for flatboats and river steamers. 
River navigation almost completely disappeared after the coming 
of the railroads in the 1850s. Only the lower 75 mi. of the river 
is now utilized for barges carrying petroleum, sand and gravel. 

The IVabash basin contains some of the richest commercial grain 
and livestock farm land in the American midmest, and its cities 
are well-known manufacturing and service centres. The most im- 
portant communities on the river are Terre Haute, Lafayette and 
Vincennes. 

Cities and industries located along the river's banks use the , 
IVabash for water supply purposes. (R.  R .  D.) 

WACE, ROBERT ( ?) (1  loo?-1 175?) ,  Anglo-Korman 
cl~ronicler, was born in Jersey. He studied at  Caen; he became 
pejsonally known to Henry I, Henry I1 and the latter's eldest son 
Pr~nce Henry; from Henry I1 he received a prebend at Bayeux 
and other gifts. Except for these facts he is known to us only as 
the author of two metrical chronicles in the Norman-French lan- 
guage Of these the earlier in date is the Romun  de Brut ,  com- 
pleted in 1155, which is said to have been dedicated to Eleanor 
of Aquitaine (ed. A .  J. V. Le Roux de Lincy, 2 vol., Rouen. 1836- 
38). 'This is a free version of the Latin Historia Britonztm 
by Geoffrey of hlonmouth, in rhyming octosyllables; it was ren- 
dered into English, shortly after 1200, by Layamon. a Mass priest 
of IVorcestershire, and is also largely used in the rhymed English 
chronicle of Robert hlannyng. \\-ace's second work, the Roman  
de Roll, written between 1160 and 1174, has a less fabulous char- 
acter than the Brztt, being a chronicle of the Norman dukes from 
Rollo to Robert Curthose. I t  has been ably dissected by Gustav 
Korting ( ~ b e r  die Quellen des Ronzan de Rou ,  Leipzig. 1867), 
who shows that it is mainly based upon Dudo and R'illiam of 
Jumikges. There is also reason for thinking that LVace used the 
Gesta regztrn of LVilliam of ?YIalmesbury. LVhere \Tace follows 
no ascertainable source for the material in his chronicles he must 
be used with caution. Undoubtedly he used oral tradition; but 
he also seems in various instances to have given free play to his 
imagination. 

The Roman de Rou is written in rhyming octosyllables, varied by 
assonanced alexandrines. It has been edited by F. Pluquet ( 2  vol. 
and supplement, Rouen, 1827-29) and more completely by H. Andresen 
( 2  vol., Heilbronn, 1877-79). (H. LV. C. D.) 

WACHSMUTH, CHARLES (1829-1896), U.S. paleontolo- 
gist, born in Hanover, Germany. Sept. 13, 1829. I n  1865 he paid 
a visit to Europe, where he decided to devote all his energies to 
the elucidation of the crinoidea, and did so with signal success. He  
made further extensive collections, and, together with Frank 
Springer (1848-1927), he published a series of papers on their 
studies of rrinoids, also an extensive monograph on the Rez'ision 
of the paleocrinoida (1879-86). After Wachsmuth's death on 
Feb. 7, 1896, appeared T h e  Nortlz American Crinoidea Canzerata 
(2 vol. and atlas, 1897). 



WACKENROI 
WACKENRODER, WILHELM HEINRICH (1773- 

1798), German writer, the fellow student of Ludwig Tieck (q a.)  
a t  Erlangen and Gottingen. Wackenroder inspired his friend vrith 
his own enthusiasm for the art of the middle ages. They aent  
to Berlin in 1794, and after the breach %ith Nicolai there in 1796, 
to Dresden The relation between medieval art and religion is 
the theme of Wackenroder's Herzensergiessungen eines Kunstlie- 
benden Klosterbruders (1797). His early death, in 1798, was a 
great blow to his friend, who completed Wackenroder's frag- 
mentary works. 

See Wackenroder's Werke und Briefe, ed., in 2 vol., by F, von 
der Leyen (1910) ; P. Koldewey, Wackenroder und sein EinfEuss auf 
Tieck (1904). 

WACO, a city in north-central Texas, US., and seat of l fc-  
Lennan county, is situated on the former site of a Hueco Indian 
village, about 94 mi. S. of Dallas. Waco was an important Brazos 
river crossing on cattle trails after the Civil War. Originally an 
agricultural centre, it still depends partly on crops and livestock 
but a strong diversified industry has been added, including tire 
and glass manufacturing and smaller industries. I t  is a key high- 
way hub for national and state roads. Settled in 1849 and 
incorporated in 1856, Waco adopted manager-commission gov- 
ernment in 1924. 

Baylor university, the largest Southern Baptist college, with 
medical branches at  Dallas and Houston. moved to IVaco in 
1886-87 from Independence, Tex.. where it had been chartered 
in 1845 by the republic of Texas. Baylor's Armstrong-Browning 
library is noted for its collection of Robert and Elizabeth Browning 
lore Paul Quinn college, Texas' first Negro college, was estab- 
lished at  'l17aco in 1872. 

A violent tornado devastated Waco the afternoon of May 11, 
1953. killing 114 persons, injuring 597 and doing more than $40.- 
000 000 worth of property damage. The U.S. 12th air force head- 
quarters, James Connally base and a U.S. Veterans' mental hospital 
are in Waco. Cameron park, 680 wooded acres, is one of the 
state's largest. A $2.000 000 Masonic Memorial temple is the 
site of annual Grand Lodge of Texas sessions. A steel-cable 
suspension bridge over the Brazos, opened in Jan. 1870. is still 
in use. Lake Waco, formed in 1923 by damming the Bosque river, 
is a popular recreational area just .riFest of the city. Yearly weather 
temperatures vary considerably, but the mean annual average is 
about 67" F. and rainfall averages 30 to 35 in. 

The population of Waco was 97,808 in 1960, an increase of 
15.5% over 1950; that of the Waco standard metropolitan sta- 
tistical area comprising McLennan county was 150.091, an in- 
crease of 15.3%. For comparative population figures see table 
in TEXAS : Population. (T. E. T.)  

WAD, a black, earthy mineral consisting mainly of hydrated 
manganese dioxide, has been of importance as an ore of manganese. 
I t  varies considerably in chemical composition, and contains dif- 
ferent impurities, often in large amount. A variety containing 
much cobalt oxide is called asbolite. while lampadite is a cuprifer- 
ous variety. I t  is very soft, readily soiling the fingers, and may 
be considered as an earthy mixture composed chiefly of pyrolusite 
or psilomelane ( q 9 . v . ) .  I t  results from the decomposition of other 
manganese minerals and is often deposited in marshes ("bog 
manganese") or by springs. The name wad is of uncertain origin, 
and has been applied also to graphite. 

WADAI, a region of north central Africa, is bounded north 
by the Sahara and east by Darfur province of Sudan, West and 
southwest it extended to Kanem and Bagirmi and southeast to Dar 
Runga. Formerly an independent Mohammedan sultanate, it was 
conquered by the French in 1909-10 and now forms part of the 
Republic of the Chad. By the French it was divided into the de- 
partments of Wadai and Batha. Total area about 91.000 sqmi. 
Population (1951 est. natives only) : Fl'adai, 461.400; Batha, 
329,900. 

Phys ica l  Features.-Wadai is for the most part a flat, dreary 
plain, about 1,500 ft .  in altitude, part of the clay zone which covers 
much of the basin of Lake Chad. I t  is, however, traversed by 
ranges of hills nhich rise another 1,000 ft., and east and north is 
encircled by mountains-part of the ranges which stretch in a 

rough semicircle from Tibesti to Darfur. I n  the northeast Dar  
Tama rises to a plateau of 2.500 to 3,000 it . ,  with the peak of 
NiCrC reaching 3,937 ft. The plains are mostly bush covered, but 
in places this gives way to long grass, with parklike regions in the 
west. The surface is often sandy, but there are considerable areas 
of black-cotton soil. To  the south and east the land rises, and 
there are large forests, which, northward along the Darfur fron- 
tier, thin down to scrub. The northern region, bordering the 
Sahara, is semiarid, though much of it, watered by intermittent 
streams, affords good pasturage. There, on the northwest confines 
of Wadai, are remarkable sand ridges of fantastic shape-hollow 
mounds, pyramids. crosses, etc., which are characteristic of the 
Libyan desert. There are also sandstone rocks of varying colours 
-red, blue, pink, white, black-presenting the aspect of ruined 
castles, ramparts and churches. In  the extreme northeast are 
some intermittent streams. with an easterly flow. There the Wadi 
Homr, in 16" N.. marks the limit of vegetation-beyond, north- 
ward, is absolute desert. South of it are many similar wadis, their 
banks covered with thick thorn bush. And 75 mi. S. of Wadi Homr 
is a lake, 2 mi. long by 500 yd. wide, called Undur. This desert 
lake dries up for half the year. Apart from this northeast region, 
the country forms part of the Chad drainage area. The streams 
which rise in the northeastern districts, of which the Batha (more 
than 300 mi. long) is the largest, flow west, the Batha ending in a 
depression, about 200 mi. E. of Lake Chad, called Lake Fittri. 
Another stream, the LVadi Rime, with a more northerly course, 
goes in the direction of Chad, but ends in swamps in the clayey 
soil. The rivers of Dar Runga-a forested district south of l17adai 
proper-flow westward toward the Shari, but, save the Bahr Sa- 
lamat. none reaches it. About 100 mi, above the Salamat-Shari 
confluence is Lake Iro. joined to the Salamat by a short channel. 

The flora includes timber trees, numerous dum palms. mimosa, 
acacia, the tamarind, and many kinds of grasses. The cotton plant 
grows T%-ild. and a species of \\ild coffee tree reaches 50 to 60 ft .  
and yields excellent berries. Among animals are large herds of 
gazelle; baboons are common. and elephants are found in the 
forest. Ostriches are found in the north, where the lion is also 
occasionally seen. Of birds, the most conspicuous are cranes 
(white, black and crested); storks are also common in some re- 
gions. Of domestic animals, the camel is common in the northern 
district, elsewhere the bull is used for transport. Horses, cattle, 
sheep and goats are numerous. Caterpillars are sometimes a 
plague, and there are visitations of locusts. 

I n h a b i t a n t s  a n d  Trade.-The inhabitants consist of Negroid 
and Negro tribes. Arabs, Fula, Tibbu and half-castes. The Maba, 
the dominant race, are said to be of Nubian origin; they live 
chiefly in the northeastern district, and in the days of the sultan- 
ate were allied with the Arab tribes, known in Wadai as Zoruk 
(dark) and Homr (red). 

The capital, Abeshr, in the northeast, set on a plain surrounded 
by hills, is a town of two-storied mud brick buildings with flat, 
battlemented roofs and a fine market square. From Abeshr a 
caravan route crosses the Sahara via the Kufra oases to Bengasi 
in Cyrenaica. Another route, on the pilgrim way from west 
Africa to Mecca, goes east through Darfur to Khartoum. Maize, 
millet, cotton and indigo are cultivated, and cloth is woven. There 
is also an industry in leather goods. Ivory and ostrich feathers 
used to be taken to Tripoli by the desert route, together with small 
quantities of coffee and other produce. This trade has greatly 
decreased. There is a trade in cattle, horses and coffee with the 
Republic of the Sudan, with the regions to the south and with 
Kigeria. 

Until the French conquest, Radai  mas a great centre of the 
slave trade. Slaves were obtained by raiding and in the form 
of tribute from Bagirmi, Kanem and other countries once de- 
pendent on Radai.  

History.-LVadai early became a meeting ground of Negro 
and Arab culture. Eastern influences and the Mohammedan 
religion ultimately obtained predominance, though the sovereignty 
ol' the country reverted to the Negro race. I t  was sometimes trib- 
utary to and sometimes the overlord of the neighbouring countries, 
such as Bagirmi and Kanem. It was made known to Europe by 



WADDINGTON-WADE 
t h e  writings of the Arab geographers, but it was not until hTachti- Waddington was minister of foreign affairs under Ilufaure and 
gal's visit in 1873 that accurate knowledge of the land and people a French plenipotentiary at the Berlin Congress. H e  obtained, 
was obtained. About 1640 a Maba chieftain named Abd-el-Kerim from Lord Salisbury, a promise that Great Britain in return for 
conquered the country, driving out the Tunjur, a dynasty of Cyprus would allow France a free hand in Tunis. Early in 1879 
Arabian origin. Thereafter Wadai suffered from many civil and Waddington succeeded Dufaure as prime minister but held office 
foreign wars. The Senussi brotherhood, introduced by Mohammed only by sufferance of Gambetta, and had to retire in December. 
Sherif, sultan from 1838 to 1858, gained a dominant position in  In  1883 he accepted the London embassy, which he continued to 
Wadai. hold till 1893, showing an exceptional tenacity in de. 

I n  the last decade of the 19th century the French advancing fence of his country's interests. H e  died on Jan. 13, 1894. His 
from the Congo made their influence felt in Wadai, and by the wife, an American lady, whose maiden name was Mary A. King, 
Anglo-French declaration of March 21. 1899 Wadai was recognized wrote some interesting recollections of their diplomatic ex- 
a s  within the French sphere. Tnat state was then torn by civil periences-Letters of a Diplomatist's Wife, 1883-1900 (h'ew 
wars. The Sultan Ibrahim rvas murdered in 1900, and Ahmed York, 1903), and Italian Letters (London, 190;). 
Ghazili became sultan. He ordered one of his rivals, the Emir WADE, BENJAMIN FRANKLIN ( 1 8 ~ ~ - 1 8 7 8 ) ,  Ameri- 

to be blinded, whereupon Acyl fled westward and entered can statesman, was born near Springfield, Mass., on Oct. 27, 1800, 
into friendly relations with the French. A few months later (Dec. of Puritan ancestry. H e  was reared on a farm, receiving little 
I ~ O I )  Ahmed was dethroned. With Doud Murra, who then systematic education, and in 1821 he removed with his family to 
became sultan, the French endeavoured to come to an understand- Andover, in the Western Reserve of Ohio. In 1825 he began the 
ing, and in Nov. 1903 the Wadaians agreed to recognize the posses- study of lcw a t  Canfield, was admitted to the bar in 1827, and be- 
sion of Bagirmi, Kanem, e t ~ . ,  by France. However, in the spring gan practice at  Jefferson, Ashtabula county, where from 1831 to 
of 1904, acting, it is believed, a t  the instigation of the Senussi, 1837 he was a law partner of Joshua R. Giddings, the anti-slavery 
the Wadaians attacked French posts in the Shari region and carried leader. F~~~ Ig51 until 1869 he was a member of the U.S. 
off many slaves. Intermittent fighting continued for  years. I t  Senate, first as  an anti-slavery whig and later as a Republican, 
resulted in strengthening the position of the French and of their 1, the senate wade  was from the first an uncompromising 
ally Acyl, and in 1908 Doud again: i t  is stated, at the  PO,,,^ of slavery, his bitter denunciations of that institution and 
instigation of the Senussi, proclaimed the jil~ad. His army was of the slaveholders receiving added force from his rugged honesty 
split up under agllid~ (feudal lords), and was beaten in detail. and sincerity. ~i~ blunt, direct style of oratory and his somewhat 

BY 1912 Rada i  had heen completelv pacified by the French and rough manners were characteristic. ~f~~~ the outbreak of the 
the once powerful sultanate was abolished, though the sultans of Civil ,var he was one of the most vigorous critics of the Lincoln 
the petty states, such as  Dar  Tams, between fi'adai and Darfur He advocated the immediate emancipation and 
retained their authority under French protection. I n  the years arming of the slaves, the execution of prominent southern leaders, 
1913 and 1914 a terrible famine caused immense loss of life. 

and the wholesale confiscation of Confederate property. In 1864, col .  Jean Tilho says ('the population of Wadai, put by  Nachtigal with 
W. Davis (g, u.), he the of the \vade- a t  more than 2 000 000 in 1872, had fallen to 300 ooo when I went 

that way [in i91;1.v Abeshr then *ew traces of its Davis Bill (for the reconstruction of the southern States), the 
ancient splendour,~ though it was later gradually rebuilt by the fundamental principle of which was that reconstruction was a 
~ ~ ~ ~ ~ h ,  i l ~ ~ d ~ i  but little affected by senussi activity during legislative, not an executive, problem. This bill was passed by both 
wor ld  war 1. ~h~ occupation of Darfur by the Sudan govern- houses of Congress, just before their adjournment, but President 

men1 in 1916 led to better order in the borderlands, and to the Lincoln withheld his signature. Soon afterward (Aug. S )  Wade 
demarcation of the frontier in 1923. ~h~ ~~~~~h had rigorously and Davis published in the Xew York Tribune the famous "Wade- 
suppressed slave trading, but other trade gradually increased, Davis Manifesto," a vituperative document impugning the Presi- 
especially with the Sudan. dent's honesty of purpose and attacking his leadership. 

BIRIIOGRAPIIY.-J. \'an VolIenhoven, "Le Voyage de Nachtigal au AS 10% as President Johnson promised severe treatment of 
Ouadai," Rvaseign. colon. (1903) ; Capt. Julien, "Le Dar Ouadai," the conquered South, Wade supported him, but when the President 
Renseign. colon. rowzite' d e  l'.Afrique f ran~aise  (1904) ; Capt. Repoux, definitively adopted the more lenient policy of his predecessor, 
"Le Ouadai." B.S.G. Corn. Bovdeaux (1909) ; Tilho, <'The Exploration \vade became one of his most bitter and uncompromising oppo- 
of Tibesti,l Geographical Joz~rnal vol. LVI (1920) ; Sir P. Brockle- 
burst, L,ACross llTadai,,, Geog, Jnl,  vol, LIX (1922) ; "La Prise nents. In  1867 he was elected president pro tern of the Senate, 
d1z\becher." LJ,4fviqt'e f ran~aise  (1909). See also under FREYCH thus becoming acting vice president. H e  voted for Johnson's 
EQUATORIAL AFRICA; SENCSSI AR'D SENUSSITES. (F. R. C.; X.) conviction on his trial for impeachment, and for this was severely 

WADDINGTON, WILLIAM HENRY (1826-1893), criticized, since, in the event of conviction, he would have become 
French statesman,  as born at St. Remi-sur-l',Avre (Eure-et-Loir) president; but Wade's whole course before and after the trial 
on Dec. 11, 1826. He was the son of a wealthy Englishman who would Seem to belie the charge that he was actuated by any such 
had established a large spinning factory in France and had been motive. After leaving the Senate he resumed his law practice 
naturalized as a French subject. After receiving his early educa- He died at  Jefferson, 0.1 on March 2 ,  1878. 
tion in Paris, he mas sent to Rugby, and thence to Trinity College, See A. G. Riddle, Life oJ  enj jam in F. W a d e   levelan and, o., 1886), 
Cambridge. He undertook travels in Asia Minor, Greece and WADE, GEORGE (1673-1748)l British field-marshal, was 
syria, the fruits of which were published in t ~ v o  Mdmoires, theson of Jerome Wade of Kilavally, Westmeath, and entered the 
crowned by the Institute, and in his AMe'langes de numisnzatipue British army in 1690. H e  was present at Steinkirk in 1692, and 
et  de philologie (1861). His other archaeological works include the in 1695 he became captain. I n  1702 he served in Marlborough's 
Fastes de l'e7npjre yom&, and editions of Diocletian's edict and army, earning particular distinction at  the assault on the citadel 
of Philippe Lebas's Voyage arclze'ologique (1868-1877). He was of L ike .  After service in Portugal, Minorca, and spain, Wade, as 
elected in 1865 a member of the Acadkmie des Inscriptions et major-general, was military governor at  home during the Jacobite 
Belles-Lettres. rebellion of 1715. H e  twice detected important Jacobite con- 

After standing unsuccessfully for the department of the Aisne spiracies, and on the second occasion procured the arrest of the 
in 186j and 1869, Waddington was returned by that constituency Swedish ambassador in London, Count Gyllenborg. I n  1719 he 
at  the election of 1871 He was minister of public instruction in was second in command of the land forces in the "conjunct" mili- 
the short-lived cabinet of May 19, 1873, and in 1876, having been tary and naval expedition to Vigo. In  1724 he was sent to the 
elected senator for the Aisne, he 1i7as again entrusted by Dufaure Highlands where he began the system of metalled roads which is 
with the ministry of public instruction. His most important proj- commemorated in the lines- 
ect, a bill transferring the conferment of degrees to the state, Had you seen these roads before they were made, 
passed the Chamber, but was thrown out by the Senate. He con- You would lift up your hands and bless General Wade. 
tinued to hold his office under Simon, with whom he was over- Wade superintended the construction of 40 stone bridges and with 
thrown on seize mai 1877. (See S I ~ ~ O N ,  JULES FRAKCOIS.) great tact. disarmed the clans. I n  1742 he was made a privy coun- 
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cillor and lieutenant general of the ordnance, and in 1743 field 
marshal. In this year he commanded the British contingent in 
Flanders, and was associated in the supreme command with the 
duke d'Aremberg, the leader of the Austrian contingent. The cam- 
paign, as was to be expected when the enemy was of one nation, 
superior in numbers and led by Saxe, was a failure, and Wade, 
who was 70 years of age and in bad health, resigned the command 
in March I 744. 

King George I1 promptly made him commander in chief in Eng- 
land. and in that capacity Field Marshal Wade had to deal a i th  
the Jacobite insurrection of 1745, in which he was utterly baf- 
fled by the perplexing rapidity of Prince Charles Ed~i~ard's 
marches. On the appointment of the duke of Cumberland as 
commander in chief of the forces, Wade retired. He died on 
March 14, 1748. 

WADELAI, a village in the British protectorate of Uganda 
on the west bank of the Nile. I mi. N. of the mouth of the Ora 
river. I t  was first visited by Lieut. H .  Chippindall, an assistant 
of C. G. Gordon, in March 187 j. Now largely abandoned, it was 
a much disputed place during the mahdi rebellion. In  1885 Emin 
Pasha made it his fortified headquarters (the old perimeter trench 
may still be seen in an air photograph). 

For three years Wadelai was the headquarters of the Egyptian 
Equatorial province. After Emin Pasha's withdrawal with Sir 
Henry Stanley in 1889. Wadelai remained under the control of the 
mutinous troops commanded by Fadi el Mula Bey, who eventually 
enlisted in Belgian service. Following the Anglo-Belgian agree- 
ment of May 1 2 ,  1894. Wadelai became a station of the Congo 
Free State; in 1910. a year after the death of King Leopold 11, 
ruler of the Congo Free State, it was incorporated into the .4nglo- 
Egyptian Sudan, and in 1914 i t  was finally transferred to Uganda. 

(H. A. WF.) 
WADHWAN, a town in Zalawad district,  omb bay state, 

India; pop. (19j1) 23,381. I t  is a manufacturing and railway 
centre approximately 60 mi. N.E. of Rajkot and about ~ o o  mi. 
1Y.N.1V. of Baroda. 

The petty state of ~ V A D H ~ A X  (area 242 sq.mi.; pop., 1941, jo.- 
915). of which the town was capital. was within the Eastern 
Kathiawar subagency of the combined Baroda, JYestern India and 
Gujarat states agency prior to its absorption into the state of 
Saurashtra on Feb. 15. 1948, and part of Bombay state in 1956. 

WADI HALFA or HALFA, a town of Sudan on the right bank 
of the Kile. About 6 mi. above the town is the second cataract, 
and on the west bank of the Si le  opposite Wadi Halfa are the 
ruins of the ancient Egyptian city of Buhen. Wadi Halfa is the 
northern terminus of the Sudan railway and the southern terminus 
of a steamboat service on the Nile, which, running to Shellal 
(As~van), connects there with the Egyptian railways. Pop. (1956) 
I 1,006. 

WAFER. A thin flat cake or  biscuit. As articles of stationery, 
wafers consist of thin, brittle, adhesive disks. used for securing 
papers together and for forming a basis for impressed official 
seals. 

These wafers are made of a thin paste of very fine flour, baked 
b e h e e n  wafer irons over a charcoal fire till the thin stratum of 
paste becomes dry and brittle and the flour starch is partly trans- 
formed into glutinous adhesive dextrin. The cake is cut into 
round disks with suitable steel punches. 

WAFER ASH (Ptelea trifoliata), a small North American 
tree of the rue family (Rutaceae, q .v . ) ,  called also shrubby trefoil 
and hop tree! found from New Tork and southern Ontario to 
Nebraska and south to Florida, Arizona and Mexico, and often 
planted for ornament. 

\Vhile often shrubby, the plant sometimes grows to a height of 
2 j i t .  and bears strong-smelling, long-stalked trifoliate leaves and 
greenish-white flowers in dense clusters. The somewhat hoplike 
fruit is a nearly orbicular samara with a membranous, netted- 
veined wing. about three-quarters of an inch broad. 

WAGER: see GAMBLIXG AND BETTING. 
WAGES. &'ages are the remuneration for the expenditure of 

effort in the production of goods and services. In  precise eco- 
nomic terminology, wages are the price of labour. The effort of 

the wage earner may be physical, mental or a combination of the 
two; it may be under another's direction or may be of a mana- 
gerial and decision-ma'king character. But whatever his specific 
occupation, the wage earner supplies some form of human con- 
tribution to production, and wages are the reward for this con- 
tribution. If wage earnings of individuals are added together in 
order to obtain the total wage bill of an economy, the resulting 
total determines how much of the national product goes to labour 
and how much is available, by implication, to the other factors of 
production-natural resources (land) and capital. 

Because all except the most rudimentary economies exhibit 
specialization and differentiation in the kinds and amounts of 
labour contributed by the various individual wage earners, there 
are wide differences in the wage rates received by individual work- 
ers. The  wage structure of a national economy-the schedule of 
wage payments within it-is thus highly complex. 

Not only is any given national wage structure characterized by 
conspicuous wage differences, but these differences themselves 
vary from country to country and within a given country over a 
period of time. Such variation may be ascribed in part to differ- 
ences in technology and methods of production as well as to dif- 
ferences in the composition of the total output of the economy. 
Job classifications which are significant in one economy are often 
found to be unimportant in another that is in a different stage of 
technological advancement. 

Wages represent the major if not the sole source of money in- 
come for a large portion of wage earners. The wage structure of 
an economy, therefore, is one important determinant of the dis- 
tribution of income prevailing in it. 

The general level of wages can be taken as a useful estimate, a t  
least, of the average economic well-being. Similarly the dif- 
ferentials in the wage structure: which determine the way in which 
the total labour income is distributed among its recipients. cor- 
respond approximately to differences in living standards. Viewed 
in this light, wages have social as well as economic implications 
by virtue of their impact on the welfare and conditions of life of 
wage earners. 

A distinction is frequently made between money and real wages. 
The term "money wages" refers to the amount in dollars and 
cents, or other appropriate monetary units, that workers receive. 
The term "real wages" refers to the quantity of goods and serv- 
ices that can be purchased with money wages. Thus real wages 
involve a relationship between money n7ages and the retail price 
level or the cost of living. 

THEORIES OF WAGES 

The general level of real wages in an economy depends on three 
factors: the size of the total national product; the portion of the 
product accruing to labour; and the size of the labour force. 
These three wage determinants are not independent, however, and 
a major point of difference between various wage theories lies in 
their varying premises as to the interrelations between the basic 
factors. 

All economic theories are conditioned, moreover. by the in- 
stitutions of the economy in which they are conceived, and wage 
theories in particular are derived in part from the role that wages 
play in the functioning of the economy. 

Pre-19th-Century Theories.-The wage theory of St. Thomas 
Aquinas, a leading representative of medieval thought, was a 
natural outgrowth of his philosophy of 'a static society character- 
ized by rigid class structure. The "just wage" of St. Thomas was 
included in his general concept of "just prices" and indeed was 
developed as a central element in it. I n  this doctrine customary 
practice played the dominant role, and competitive forces were 
for the most part excluded. Thus the just wage was defined as 
that which permitted its recipient to live in a manner appropriate 
to his position in society. Although this doctrine was associated 
with a social organization based on status, its implication that the 
worker's cost of living should be a first charge on production had 
an interesting echo in the minimum-wage legislation of the 20th 
century. 

I n  the tradition-oriented society envisaged by St. Thomas, 
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wages had a single function-that of distributing income. The 
type of work an individual performed, as well as his place of 
work, was largely predetermined by his birth. 

In  a dynamic economy, however, wages have a second function 
-that of allocating labour to the various occupations and pro- 
ductive enterprises. As employers bid for labour and as workers 
seek employment, pressures are created that produce alterations in 
the wage structure. The effects of such pressures were discernible 
even in the middle ages, despite the fact that custom, guild rules 
and city and state regulations were important wage determinants 
in that period. 

The mercantilists-economists who flourished in the period of 
commercial development and the emerging nation-states-were 
more preoccupied with commerce and the balance of trade than 
with wages. Wages entered their writings primarily as a cost of 
production, and the low-wage doctrine which they tended to 
espouse was linked with their emphasis on the importance of 
maintaining favourable positions in foreign trade. 

The physiocrats-18th-century economists credited with in- 
troducing the doctrine of laissez faire-emphasized agriculture 
as the natural economic activity of man. Such physiocrats as 
F r a n ~ o i s  Quesnay and Anne Robert Jacques Turgot believed that 
the landless labourer was in so unfavourable a bargaining position 
relative to the employer that his wage would never far exceed the 
level of bare subsistence. 

Adam Smith, the greatest and most influential advocate of a 
free-enterprise economy, did not develop a precise theory of Rages. 
Instead, he anticipated in the Wealth of Nations (1776) a variety 
of later theories. Wages depend. he said in effect, on supply and 
demand, on the competition of workers for jobs and of employers 
for labour. This competition presumably is desirable, as a mani- 
festation of the pursuit of individual self-interest through which 
members of society are led "as by an invisible hand" to make the 
greatest contribution to the national wealth. Thus by piecing to- 
gether various passages of the Wealth of Nations one discovers a 
foreshadowing of the doctrine that wage rates established by com- 
petition lead to an optimum allocation of labour. But this was 
implied only, for Smith also asserted that in the bargaining be- 
t

w

een employers and labour the advantage lies almost invariably 
with the employer. He pointed, also, to the propensity of em- 
ployers to unite in attempts to reduce wages. 

Subsistence Theory  of Wages.-The earliest of the modern 
wage theories, the subsistence theory, was also the gloomiest. In 
its most stark and primitive form, it  stated that real wages tend 
to hover about the bare minimum required for physical sub- 
sistence. The subsistence theory had already appeared in the 
writings of the mercantilists-Thomas Mun, for example-as 
well as in those of some of the physiocrats. I t  remained for David 
Ricardo, an English economist, to formulate the theory precisely 
and in an internally logical fashion. 

Ricardo deduced the subsistence theory of wages from the 
population theories of a contemporary, Thomas Robert Malthus. 
Malthus had maintained that population, if unchecked, tends to 
double itself about every 2 5  years, while food supply, produced 
under conditions of diminishing returns, increases more slowly. 

I n  Ricardo's view any increase in real wages could be only 
temporary. With higher wages, living standards would rise and 
population would expand proportionately. The increase in the 
supply of labour would again push wages down to the point of 
bare subsistence. Thus in the long run all temporary gains in real 
wages would be wiped out by an increase in the amount of labour. 
The subsistence theory held sway for a number of years. Its pes- 
simistic conclusions caused Thomas Carlyle to speak of "the dis- 
mal science of economics." 

Malthus and Ricardo lived at  a time early in the Industrial 
Revolution when population in western countries was growing at  
an extraordinarily rapid rate and when technological develop- 
ment was in its infancy. Later trends proved conclusively that 
their premises have no general validity. Population did not con- 
tinue to increase at  the predicted rate. technological advance led 
to greatly increased productivity and real wages rose substantially. 
The Ricardian thesis may contain more than a grain of truth, how- 

ever, when applied to  some of the less-industrialized areas of the 
world. 

Though Ricardo formulated a blunt statement of the subsistence 
theory, he-as well as Malthus-also advanced a suggestion which 
sensibly attenuated it. He implied that, in countries where ex- 
panding productivity had permitted workers to become accus- 
tomed to a standard of living above that required for physical 
subsistence, the birth rate might tend to adjust itself to this fact, 

The subsistence theory in its unmodified form recurred, how- 
ever, in the works of Karl Marx, whose intellectual debt to  Ri- 
cardo was considerable. Marx, however, regarded the subsistence 
theory not as universally valid but as descriptive of wages under 
capitalism. Ferdinand Lassalle, another important 19th-century 
figure in the development of socialist thought, likewise enunciated 
this doctrine, which he termed the "Iron Law of Wages" under 
capitalism. 

Wages F u n d  Doctrine.-Around the middle of the 19th cen- 
tury, as the subsistence theory approached the end of its vogue, 
the wages fund doctrine was developed. I t  became prominent 
in the writings of John Stuart Mill and his contemporaries. The 
doctrine was to some extent an outgrowth of the concept of capital 
developed by Nassau William Senior. He regarded capital as 
abstinence from consumption, and as providing the fund from 
which employers advance wages to labourers. 

The wages fund doctrine held that the total amount available 
for wages is constant in the short run. Thus the average wage of 
workers is determined by this constant fund divided by the num- 
ber of workers. In its simplest form, the doctrine held that the 
wage fund or total wage bill is predetermined by the money that 
employers of labour set aside for wages. 

I t  was believed that in the long run the wage fund would in- 
crease in proportion to the growth of capitaL A larger amount 
of savings and investments would lead to a larger predetermined 
wage fund and therefore to higher %-ages. 

The wages fund doctrine was never as clear-cut as the s,ub- 
sistence theory of wages. Given its premises, the subsistence 
theory was valid. In contrast, the wages fund doctrine as  ex- 
pressed by its proponents was full of ambiguities, and the mean- 
ings of its terms were frequently unclear. 

I t  was not until the end of the 1860s. however, that the doctrine 
was seriously questioned. Among the writers who attacked it 
were William Thomas Thornton, a British economist, and Francis 
Amasa Walker, a U.S. economist, both of whom criticized the 
theory on technical grounds. 

Another reason for the vigorous criticism of the theory was 
that it provided little hope of raising wages through union activi- 
ties. If there was indeed a predetermined wage fund, the only 
hope of improving the lot of labour lay in patiently awaiting either 
the accumulation of capital or a decrease in the number of work- 
ers among whom the fund was divided. 

At a time when labour unrest was conspicuous in England, this 
conclusion of the theory could not fail to attract attention. Mill 
himself recanted the wages fund theory in 1869 in a famous review 
of Thornton's book, On Labour. This action contributed to the 
decline of the theory's influence. 

I t  must be conceded, however, that there is a germ of truth 
in the wages fund doctrine. Wages are certainly related to pro- 
ductivity, and availability. of capital is one factor determining 
productivity. The fatal weakness of the doctrine, however, lay 
in its failure to show that there is a determinate wage fund. I t  
failed to establish any inevitable quantitative relationship between 
a wage fund and the amount of capital or between the total na- 
tional product and the proportion of the product that goes to 
labour. 

Marg ina l  P r o d u c t i v i t y  Theory.-The subsistence theory of 
wages and the wages fund doctrine each focused attention on a 
single determinant of wages-labour supply and demand, respec- 
tively. The marginal productivity theory, on the contrary, was 
an ambitious attempt to explain not only the general level of 
wages but the entire wage structure of a highly competitive 
economy in terms of the interaction of supply and demand. De- 
veloped toward the end of the 19th century, it  gained such gen- 
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era1 acceptance among economists that it  practically replaced all 
other wage theories. The 20th century, however, witnessed a 
considerable revolt against both its applicability and the conclu- 
sions following from it. Even so, it  remained a widely held theory 
of wages; for one reason, because its most severe critics were not 
able to offer an acceptable alternative. 

Rudiments of the theory can be found in the writings of several 
precursors, notably in those of the German economist, Johann 
Heinrich von Thunen. which appeared in 1826 but attracted little 
notice. More importantly. the theory rests on general methods of 
marginal analysis that were the contribution of the Austrian school 
of economists in the last half of the 19th century. A well-rounded 
statement of the marginal productivity theory of distribution to 
all productive factors, including labour, \$,as first developed toward 
the end of the 19th century by the British economist, Philip Henry 
Wicksteed. and by the U.S. economist, John Bates Clark. 

In its treatment of supply, the marginal productivity theory 
embodies elements that are common to all 20th-century wage 
theories, as follows: The supply of labour to an economy depends 
on the number of individuals who want to work and are available 
for work, the efficiency of workers and the hours of employment. 
Each of these factors is subject to substantial long-run variations. 
On the basis of available data, however, it appears unlikely that 
the total labour supply at  any time is significantly altered by 
changes in the general wage structure. On the other hand, the 
supply of labour to a firm, an occupation, an area or an industry 
is closely related to the prevailing wage structure. In describing 
this relationship, economists use the term "mobility." Labour 
mobility is the tendency for workers to move from job to job in 
response to relative advantages in the terms of employment. If 
labour is highly mobile, differences in wages between two firms, 
all other things being equal, cause workers to move from the low- 
wage to the high-wage firm until the differentials are eliminated. 
Wage differences, however, are not the sole factor that may induce 
worker movement. Differences in working conditions or in the 
ease or attractiveness of jobs may also account for worker be- 
haviour which is characterized by mobility. 

On the other hand, purely random movement is not so charac- 
terized. I t  must be emphasized that mobility is not gauged by 
the amount of movement, but by the degree to which existing job 
differences call forth worker movement. 

The distinguishing characteristics of the marginal productivity 
theory appear in the analysis of the demand for labour. The 
analysis begins by considering the individual business firm, the 
basic productive unit in the economy. The largest and most 
significant portion of labour is hired by firms which produce goods 
and services for sale to consumers or to other producers. The 
demand for labour on the part of such employers exists be- 
cause of the value of labour's contribution to the output of the 
firm. 

In  the simplest case, it is assumed that the firm can sell all its 
output a t  a certain price-a price independent of the amount 
produced by the single firm. Furthermore, it is assumed that the 
firm can hire any amount of the type of labour it requires at  a cer- 
tain rate-a rate on which its own decision has no effect. 

Given these assumptions, the theory predicts the amount of 
labour a firm  rill employ. The familiar law of diminishing re- 
turns plays an essential role. This law, applied to labour, states 
that (all other things remaining equal) the net addition to total 
output which is obtained by hiring an additional employee de- 
creases, a t  least beyond a certain point, as the number of em- 
ployees increases. Here enters the marginal product from which 
the theory derives its name. The "marginal physical product" is 
the addition to the total output of the firm which is obtained by 
employing one additional ~vorker (more rigorously, an additional 
unit of labour). All other elements in the production process are 
assumed to be held constant. The value of the marginal product 
is the value of this additional output. 

Assuming that the employer behaves in such a manner as to 
obtain maximum profits-an assumption which underlies all analy- 
ses of this type-then it is clear that he will continue to hire addi- 
tional labour so long as the revenue produced by the addition of 

a worker exceeds the cost-determined by the wage rate-of hiring 
him. The law of diminishing returns leads to the conclusion, how- 
ever, that the employer will not continue to hire more workers 
indefinitely. 

Though each additional worker increases the total product, the 
increase in output becomes smaller, as more and more workers are 
added. The law of diminishing returns predicts. in other words, 
that the marginal physical product, and therefore the value of the 
marginal product, decreases as the number of workers increases. 
Hence eventually the cost of hiring an additional worker will ex- 
ceed the revenue gained by doing so. 

I t  must be emphasized that the marginal productivity theory, 
as applied to the firm, does not yield the wage the typical em- 
ployer will pay, but rather the amount of labour he will hire a t  a 
given wage. The higher the wage, the less labour he will employ. 
A decline in wage rates will produce an increase in the amount of 
labour hired (and in output) ; an increase in wage rates will have 
an opposite effect. 

In  order to generalize on this conclusion to embrace the entire 
economy, it  is necessary to make several simplifying assumptions 
in addition to the ones already made: that no firm, by its own 
decisions, can affect the price of the commodities it  sells or of 
the labour it  hires. I t  must also be assumed that labour is com- 
pletely mobile and that employers and employees have kno\vledge 
on which to judge their best interests. These assumptions are 
bracketed together under the term "perfect competition." Under 
such conditions it is possible to develop a logical theory to  explain 
the wage rates that will prevail in the economy as a whole. 

The total demand for any given type of labour will be the ag- 
gregate demand of employers and will be related to the wage rate. 
At the same time, the number of viorkers available will vary di- 
rectly with the wage rate. Supply and demand, in other words, 
each depend on the wage rate-the one rising, the other falling as 
the wage rate rises. At a certain wage the supply of labour offered 
exactly matches the amount of labour hired. In  the absence of 
barriers to the free operation of competitive forces, this rate will 
actually obtain. 

Under conditions of perfect competition, the equilibrium wage 
structure has two essential properties. First it "clears the market" 
in the sense that there is no unemployment or underemployment 
(employment at  a rate below that obtained by other individuals 
possessing the same skills). Furthermore, it  is associated with 
an allocation of labour which is the most efficient possible-given 
the existing income distribution and schedule of consumer wants. 
I t  must be emphasized that no moral or ethical properties are 
ascribed to this rate-the wage rate is simply part of the total 
price structure in the economy and has in the last analysis no 
more ethical content than the system of consumer demand under- 
lying the entire edifice. 

I t  has never been maintained, even by the most fervid devotees 
of this economic doctrine, that the rigid assumptions of perfect 
competition are actually fulfilled in any existing economy. How- 
ever, some economists have made two claims. First, the theory 
is said to yield results that approximate reality with fair accuracy. 
Wage rates, it is claimed, do not deviate far in most instances 
from those which the theory would predict. Second, it is asserted 
that in instances where wages above competitive levels have been 
established by union pressure, law or other means, a misalloca- 
tion of labour has resulted. 

The original marginal productivity analysis was modified and 
enriched by the development in the early 1930s of techniques for 
analyzing certain cases in which the conditions of perfect compe- 
tition do not prevail. The theory of imperfect or monopolistic 
competition was evolved almost simultaneously by Joan Robinson 
in England and Edward H. Chamberlin in the United States. I t  
fu~nished insight into two situations-referred to in technical 
writings as monopsony and oligopoly-in nhich wages may be 
increased-all other things remaining equal-without an attendant 
decline in employment. 

Monopsony occurs when a single employer (or a group of 
employers acting in formal or informal collusion) exercises con- 
trol over the labour market sufficient to influence wage rates by 
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his own policies. Roughly speaking, such control reduces the 
effect of employer competition for labour as an upward pressure 
on wages. Monopsony might be present, for example, where one 
employer hires the major portion of the labour force in a com- 
munity and where movement of workers from the area is difficult. 

Oligopoly exists where a few large firms produce the entire 
output of a commodity. Under such circumstances each firm 
must expect that its decisions as to output and price will cause a 
reaction on the part of its competitors. In  consequence, the rela- 
tionship between the wage rate and the volume of employment 
ceases to be well defined. 

Criticisms of the Marginal Productivity Theory.-Like the 
wages fund doctrine, the marginal productivity theory admits the 
possibility that steady increases in real wages may occur as a 
result of increasing productivity. On the other hand, it offers 
little satisfaction to those who seek to raise the general level of 
wages above that which would result from the operation of com- 
petitive forces at  any particular time. For it  asserts that the 
payment of wages above the competitive level to any part of the 
labour force must carry with it  the certainty of unemployment, 
misallocation of labour or both. 

Ever since the theory emerged, there has been considerable in- 
terest in wage raising via minimum-wage legislation and union 
organization. To  accept the marginal productivity theory with- 
out reservations is in effect to renounce the aspiration to alter 
wage rates through either of these channels. I t  is not, therefore, 
surprising that there have been vociferous criticisms of the theory. 
These generally take three forms. 

First, the assumptions of the theory are sometimes challenged. 
I t  is asserted, for example, that not all business conduct can be 
interpreted in terms of profit maximization. I t  is also asserted 
that the marginal product is technically difficult if not impossible 
to determine in substantial sectors of the economy. Moreover, it 
is pointed out that business decisions are not predicated on pres- 
ent prices but on estimates of the future. 

Second, some critics of the theory believe that wage rates not 
only are affected by productivity but that they affect i t  in ways 
not incorporated in the marginal productivity theory. Increased 
wages may make employees more efficient, for example. They 
may, moreover, make employers more efficient. A wage increase 
which occurs because of government regulation or union interven- 
tion may "shock" an employer into introducing improved tech- 
niques of production rather than reducing his labour force. This 
is particularly true where competitive forces are not very strong. 

Third, the applicability of the theory in a dynamic economy 
is questioned by a number of critics. I t  is maintained that in 
such an economy market forces are subject to rapid change. 
Other things may not remain the same, and consequences predicted 
by the theory may fail to materialize. 

B a r g a i n i n g  Theory  of Wages.-The labour market, in mar- 
ginal productivity analysis, is regarded as the market for a factor 
of production and as amenable to the general techniques appropri- 
ate to the study of such markets. According to the bargaining 
theory of wages, on the contrary, the labour market can be under- 
stood only by a careful consideration of those elements which 
distinguish wage determination from the determination of other 
prices in the economy. 

Traces of the bargaining theory-like most others-are discern- 
ible in Adam Smith. Thornton, too, in attacking the wages fund 
doctrine asserted that the power of employers to combine easily 
and the inability of most workers to postpone accepting employ- 
ment even at  unfavourable terms are factors acting to depress 
wages. In 1898 John Davidson developed a t  some length a 
theory that wages are the result of bargaining between employers 
and employees and that no simple principIe of economic analysis 
is capable of explaining this process adequately. 

Exponents of the bargaining theory believe that there can at  
best be described upper and lower limits between which the rate 
for a given type of labour must lie. IVithin this range, the precise 
wage paid is said to depend on the relative bargaining power of 
labour and employers. The greatest weakness of the bargaining 
theory of wages lies in its failure to define the limits precisely or 

to estimate the range between them. The upper limit becomes 
simply that rate above which the employer will refuse to hire a 
certain group of workers, the lower limit the rate below which 
workers refuse to work. Supply and demand analysis appears thus 
to enter by the back door, so to speak, in the formulation of the 
limits. Because, however, the theory supposes a range between 
the Iimits, a range created essentially by the various impediments 
to perfect competition, there is room for workers to raise wages 
or for employers to  lower them, depending on which has superior 
bargaining power. 

The bargaining theory offers a powerful theoretical justification 
for union organization. For the theory admits the possibility 
that wages may be increased without untoward effects on em- 
ployment, and it suggests that such an increase may actually be 
possible if labour is able to augment its bargaining strength. 
Moreover, the theory embraces the possibility of achieving de- 
sirable results through minimum-wage legislation. 

Purchasing Power  Theory.-The purchasing power theory of 
wages is one not of wage determination but rather of the relation 
of wages to the level of economic activity. That wages affect con- 
sumer demand for goods is easy to perceive. The lower an indi- 
vidual's income. the greater tends to be the proportion of it that 
goes toward consumption. Thus, higher wages received by lower 
income groups will tend to increase consumer demand. This fact 
was long used by unions as an argument for high wages. 

The argument, however, that low wages might lead to depression 
did not achieve professional status until the British economist 
John Maynard Keynes developed his general theory of the busi- 
ness cycle during the 1930s. Keynes attributed the business cycle 
to an unbalance between three quantities: consumption, savings 
and investment. 

Certain followers of the Keynesian analysis, by highlighting 
consumption, gave additional substance to the purchasing power 
theory. Even so, the theory did not gain universal acceptance. 
Debate continued to prevail, for example, as to whether a suitable 
wage policy during depression would be to raise wages in order to 
increase buying and stimulate employment or to lower them in 
order to decrease costs and stimulate employment. 

Most economists agreed, however, that although the wage level 
may affect economic activity it is only one among several factors 
which do so. Also it is recognized that in the presence of strong 
unions, wage reduction might not be a feasible political expedient 
even if clearly justified on economic grounds. 

TRENDS I N  WAGE LEVELS I N  THE 
UNITED STATES 

The history of the United States has been characterized by an 
enormous expansion in productivity and a rising level of real 
wages. The increase in real wages has not been steady, however. 
During the period from the Revolutionary War to around 1820 
price increases appear to have offset increases in money wages to 
keep real wages at  about a stationary level. 

Between 1820 and 1850, on the other hand, there was an over- 
all increase in real wages of around 40%. Further advances oc- 
curred from 1860 to 1890, so that by 1890 real wages stood a t  
more than twice the 1820 level. 

Paul H. Douglas, in his monumental study of real wages, esti- 
mated that real hourly earnings for industry as a whole increased 
about 40% between 1890 and 1926-an increase in excess of 1% 

per year. Here again, however, the increases did not occur uni- 
formly. Real wages were almost constant between 1890 and 
World War I, and most of the increase in real hourly earnings 
occurred after 1917. The years from 1890 to 1926 witnessed a 
substantial shortening in the length of the work week, the average 
standard week in industry as a whole declining from 58.4 hours 
to 49.8. I t  is therefore not surprising that the rise in average 
weekly earnings was less than that in hourly wages. 

For the period from 1914 to 195 5, average real hourly earnings 
in manufacturing increased about 215%. Real weekly earnings 
in the same period rose by 160%. Real weekly earnings more 
than doubled between 1933 and I9j5. They advanced rapidly 
during the latter years of the rggos, during World War I1 and 
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again during the years around 1950. I n  only a few years-mainly 
during the early 1930s and immediately follow~ing IVorld War II- 
did they fail to rise. 

I t  is interesting to compare figures in wage trends with closely 
related data on productivity. Using 1850 as a base, output per 
man-hour, measured in constant prices, had more than doubled by 
1900 and had increased by more than five times by 1950 Over 
this century, the total annual production of goods and services 
multiplied twenty-fivefold. At the same time, the aggregate of 
man-hours worked in 1950 was less than five times as great as 
that of 18jo. 

These figures suggest one conclusion of great significance. So 
long as productivity continues to increase, this trend in itself 
permits and justifies a steady increase in real wages. I t  must be 
recalled, however, that the figures cited deal with total produc- 
ti~rity and represent contributions to total output of all factors of 
production together. 

The total amount of wages paid in an economy depends not 
only on the size of the total product but on the proportion of the 
product which goes to labour. Over the years, this proportion 
displayed only small variation. I t  increased a little in depression 
years, but on the whole the annual wage income remained around 
two-thirds of the total national income. 

The substantial increase in real wages resulted from an increase 
in the total product rather than in labour's proportionate share 
of the product. 

Wage Differentials.-Wages in a modern industrial economy 
differ from person to person and from one locality and region to  
another, both within the same occupational level and among oc- 
cupations. Wage differentials. that is. differences in remuneration 
received by the various wage earners, are of many kinds and 
stem from a number of causes. 

Some differentials in wages would be expected to occur under 
assumptions of perfect competition. Of this character are dif- 
ferentials resulting from subjective worker preferences as to types 
of employment. Jobs differ markedly in their characteristics. 
Some involve dirt, noise, high temperature, monotony, hard physi- 
cal labour, irregular employment, low social prestige or other un- 
desirable features. For such work, a higher wage rate may be 
necessary to attract labour from more desirable jobs requiring 
similar skills. Wages, in other words, are only one element of a 
job, and some wage differentials have the effect of equalizing the 
desirability of various types of work requiring the same type of 
labour. Moreover, wage earners are not all identical in talents, 
skills and efficiency. Thus the supply of labour to various occu- 
pations is not the same. This fact is sufficient to explain why high 
wages tend to go to those possessing talents which are valued 
highly by society but are relatively rare. Even within the same 
occupational classification variations in individual efficiency give 
rise to differences in remuneration. 

Both the foregoing types of wage differentials would be ex- 
pected to occur and persist under the conditions of perfect com- 
petition. In  a perfectly competitive economy, furthermore, some 
temporary differentials might occur because economic adjustments 
do not take place instantaneously. A wage differential between 
two jobs with identical characteristics, for example, might exist 
by virtue of a transition reflecting a change in production methods 
or consumer demand. though in the long run the differential would 
be expected to be eliminated through the interaction of market 
forces. 

In  contrast, i t  appears that some wage differentials can be 
interpreted only by taking into account deviations from competi- 
tive conditions. Lack of labour mobility is a paramount factor in 
many such instances. A few examples are sufficient to suggest the 
effects of barriers to mobility. Regional differences in wage rates 
may be traced in part to the reluctance or inability of individuals 
in low-wage communities to leave their homes and seek work else- 
where or to their lack of knowledge regarding the existence of bet- 
ter job opportunities. IVages in specialized skills and professions 
may be maintained at  levels above competitive rates by restric- 
tions on the number of individuals admitted to training for such 
occupations. The traditionally low wage level of women has un- 

doubtedly been partly the result of restrictions on the type of work 
open to them. 

I t  is an interesting fact that, by mid-20th century, the upward 
trend in real wages in the United States had been accompanied by 
some shifts in differentials. Though all groups had shared in the 
advances in real income, the relative position of workers in vari- 
ous sections of the economy had not remained constant. 

Differentials between skilled and unskilled labour declined dur- 
ing the first half of the 20th century. According to one estimate, 
the wage rates of skilled factory workers averaged about twice as 
much as the rates for unskilled labour in 1907. By 1947 the ratio 
had declined to one and a half. Tending also to narrow the spread 
in average wage rates has been the increase in assembly-line pro- 
duction, which has increased the number of semiskilled workers 
and decreased the relative significance of the highly skilled and 
unskilled. 

In  average earnings for various industries for the period from 
1929 to 19j0, some tendency toward a narro~5ing of industrial dif- 
ferentials is observable. A number of low-wage industries made 
unusually large gains, while remuneration in some high-wage in- 
dustries advanced at less than the average rate. 

Notable gains in average annual earnings were made, for ex- 
ample, in water transportation and highway freight transportation, 
both of which had been low-wage industries prior to World 
War 11; the percentage gains in air transportation, with com- 
paratively high prewar earnings, were considerably less. With 
some exceptions, wages in typical white-collar industries tended 
to advance less rapidly than did those for manufacturing and 
manual labour. On the other hand, most manufacturing indus- 
tries exhibited relatively uniform gains over this period. 

Changes in the relative wage positions of industries are difficult 
t o  interpret. In  some cases technological advances alter the com- 
position of the labour force in such a way as to account for a 
wage trend which fails to conform to the national average. The 
economic status of the industry also may be an important factor. 

During the 20th century, wages of agricultural labour remained 
characteristically low as compared with those of urban employees, 
even when allowance is made for the difference between rural and 
urban living costs. I n  1920, a peak year for farm earnings in 
the early decades of the century, average weekly farm wages were 
less than half the full-time weekly wages of factory workers. I n  
1929 hourly earnings of farm labourers averaged 42% of earnings 
in manufacturing. The depression period of the 1930s saw a de- 
cline in this ratio-between 1933 and 1940 hourly earnings of em- 
ployees in agriculture were approximately one-fourth of those in 
manufacturing. By 1946, however, hourly wages on farms had 
risen enough to average 46% of factory workers' earnings. These 
figures can be explained in part by the fact that migration from 
farm to city tends to decline when unemployment is high, creating 
a greater supply of rural labour which tends to depress wages. 
The depressed level of prices of agricultural commodities which 
persisted until World War I1 is also a relevant factor. 

Regional differentials have formed a noticeable feature of the 
wage structure of the United States. Average wages in the south 
have lagged behind those of other sections, while in the far west 
a high-wage tendency has existed. 

Data accumulated in the late 1940s indicated that although the 
relation between wages in the south and those of other sections 
had varied considerably over the period 1907 to 1946, the relative 
position of southern workers a t  the end of this period was ap- 
proximately the same as a t  the beginning. A widening of the 
differential associated with the depression of the 1930s had been 
offset by an opposite trend in later years. There are great vari- 
ations within regions, hofiever, and comparisons for specific lo- 
calities or specific occupations show that the average north-south 
differential does not prevail consistently throughout the various 
segments of the economy. 

A correlation exists between the earnings of individuals and 
such personal characteristics as age. sex and race. Earnings tend 
to be lowest in the earliest and latest years of a worker's produc- 
tive life. Earnings of women average lower than those of men, 
and of Segroes lower than of white workers. I n  large part, how- 
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ever, these facts represent not differentials in pay for identical 
jobs, but differences in employment opportunities and in regularity 
of employment. 

Modern  Wage  Structures.- In describing wage structures of 
modern firms a distinction is usually made between primary or 
basic wage rates and supplementary ~vages. Basic wage rates are 
those paid for work performed during normal working periods. 
The majority of basic wage rates are defined in terms of a time 
unit-hour, day, week, month or, less frequently, year. Often 
the term salary is used to denote earnings computed on the basis 
of a weekly or longer time unit. For a substantial number of 
wage earners compensation is defined in terms not of time units 
but of output, under various types of incentive systems. 

Supplementary wage payments are premium payments, over 
and above applicable basic rates, for work performed during hours 
outside a normal working day or week. Such payments are com- 
monly made for work done on Saturday, Sunddy or holidays, for 
night work or for a work day in excess of 8 hours or a work week 
in excess of 40 hours. 

From the standpoint of the individual employee, premium wage 
payments for undesirable schedules compensate for the discom- 
fort or inconvenience of such schedules. When an enterprise op- 
erates on a multiple-shift or seven-day week basis, supplementary 
wage payments equalize the position of the variously scheduled 
employees. When labour is scarce, these payments are induce- 
ments for workers to offer their services on night shifts, holidays 
and week ends. 

From the standpoint of the employer, premium payments in- 
crease production costs. They have the effect, therefore, of dis- 
couraging production outside the normal work day and work week. 

Wage payments in goods, as food, use of employer-owned hous- 
ing or the like, are sometimes found. They are probably of great- 
est significance in agriculture, although even there they are not, 
on the average, a large fraction of total wages. 

Pension and insurance benefits of various types, payments for 
holidays and vacation periods not worked and dismissal wages are 
part of the total compensation received by many mage earners. 
The prevalence and importance of these so-called "fringe benefits" 
greatly increased during and folloxing World War 11. Like wages, 
payments of this type represent labour costs to employers. 

Time Wage Rates.-Time wage rate structures, in which wage 
payments are based on time intervals, are the commonest form of 
basic wage structure. All companies have at  least some employees 
paid on a time rate basis, and in many enterprises this is the sole 
method of compensation. 

There are three major types of time wage systems: personal 
wage rate structures; job title rate structures; and job evaluation 
systems. 

Under personal wage rate structures, wage rates apply to per- 
sons rather than to jobs. In the personnel records of companies 
using such systems, wage rates are established according to named 
employees. Such informal and individualized wage structures are 
particularly prevalent in small firms. They are appropriate in 
enterprises where management can be familiar with the require- 
ments of each job and the capabilities of each worker. 

Job title rate structures assign mage rates by referring to names 
of jobs-machinist, carpenter, janitor, for example. Frequently 
there are refinements within each classification for different levels 
of proficiency and experience. In firms using this type of wage 
rate structure, job titles are characteristically those that have 
evoIved by usage in the plant or in the labour market. 

In  contrast, where job evaluation wage rate systems prevail 
jobs are analyzed and defined in terms of basic attributes and 
requirements. Scientific p b  analysis is thus the essence of job 
evaluation. I t  assumed increasing importance in the United States 
after the 1920s. 

There are a variety of possible systems. of varying complexity, 
for developing evaluated wage rate structures. Nost  of them, 
ho~i~ever, have a number of common features. A set of evaluation 
factors is the basis for the job analyses. The factors depend on 
the types of work covered by the system. Among those typically 
used are: mental development ; accuracy ; dexterity; responsibility 

for equipment; responsibility for the work of others; physical 
effort ; visual effort; physical discomfort ; and accident hazard. 
In establishing a job evaluation system, evaluation factors are sub- 
divided into degrees, and weights are attached to the various de- 
grees of each factor. Each job to be evaluated is then analyzed 
on the basis of these factors. The analysis of the requirements 
and content of the job, taken in conjunction with the weights as- 
signed to the factors, furnishes a means of grouping jobs in labour 
grades. The wage rate for a given job depends on the labour grade 
associated with it. 

Job evaluation is a method not for setting the general wage level 
for a firm, but for evolving a rational wage structure within a 
given general wage level. The choice of a general wage level de- 
pends, among other things, on the financial position of the firm. its 
present and potential position within the industry, the number 
and qualities of employees desired, the anticipated bargaining re- 
actions of union representatives (if the concern is unionized), the 
type of competition characteristic of the local labour market and, 
most important, the actual wage rate levels existing in competitor 
plants and in the labour market as a whole. 

After the general wage level has been selected, the job evaluation 
system is brought to conform with this policy by assigning wage 
rates to a few key jobs occurring at  various points in the job 
range. These rates are assigned in reference to the firm's gen- 
eral wage policy and the going rates in the labour market. The 
remaining jobs are then assigned wage rates in conformance with 
the rates for key jobs. 

A particular labour grade may be assigned a single rate or a 
rate range. In  the latter case, an employee's wage lies somewhere 
within the range for his job classification. Some companies pro- 
vide for automatic progression within this range; others for in- 
creases within the range based on merit. 

Incentive Wage Rates.-The essential characteristic of an in- 
centive wage rate structure is that payment depends on output 
rather than work time. Such wage structures have been intro- 
duced into the production phases of a variety of manufacturing 
industries and have been used in some extractive industries. 

Taking into account all forms of incentive mage payments- 
piecework, bonus and commission-it was estimated in 1952 that 
about a fourth of a11 empIoyees in the United States received wages 
in this form. Commonly the incentive wage is based on the in- 
dividual worker's output. although occasionally group incentives 
are used. In general, there appears to be a tendency for incentive 
workers to receive higher earnings than those on time rates in the 
same occupations. 

If incentive wages are to  be successfully employed in manu- 
facturing, certain conditions must exist. First, the process of 
production must be substantially standardized, uniform and repeti- 
tive. Raw materials and productive equipment must be uniform 
and must be maintained at  adequate levels. Under these circum- 
stances, variation in output can be assumed to be primarily at- 
tributable to variations in worker effort. Second, output must be 
measurable and homogenous. Third, the production cycle must 
be relatively brief. Finally, incentives must be applied with cau- 
tion rvhere costly raw materials or delicate machinery create the 
possibility that more will be lost through spoilage and waste than 
will be gained through increased speed of production. 

Modern incentive plans commonly provide for a guaranteed 
minimum hourly rate which constitutes a "floor" below which 
hourly earnings cannot fall. Compensation increases above the 
minimum in direct proportion to increase in output. Production 
standard3 used in arriving a t  the guarantee and the incentive rates 
are usually based on motion and time analysis of the job. The 
normal time for the production of a unit of output is determined, 
in other m-ords, by analyzing the various operations necessary to  
produce the unit. However. production standards determined in 
this way are based on concepts of "the merage worker," "normal 
mark speed and effort" and "normal working conditions." Hence 
the determination of standard production time inevitably involves 
human judgment and cannot be purely objective. 

Effect of L a b o u r  O r g a n i z a t i o n  o n  Wage Rates.-In the 
absence of labour organization, wages are determined unilaterally 
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b y  employers on the basis of considerations noted in the preceding 
section. In unionized firms (or where a group of firms act as a 
unit in dealing with a union) wages are arrived at through col- 
lective bargaining negotiations between representatives of labour 
and management. Collective bargaining may involve proposals 
which are made solely for  strategic purposes. However, the real 
positions-as opposed to possible strategic positions-of employer 
and union are formulated a t  least in part with reference to con- 
ditions of supply and demand. The employer is willing to pay 
a t  least enough to attract labour of suitable kinds and amounts. 
The  wage demanded by the union is ordinarily not so high as to 
produce the danger of substantial unemployment in the firm. 

The  determination of the wage in the range between these posi- 
tions depends in part on the skill of the negotiators. >loreover, 
since wages are only one issue in collective bargaining, the agree- 
ment may be influenced by settlements on nonwage issues. Most 
important are the varied factors-public opinion, government ac- 
tion. financial reserves of each party and the like-which deter- 
mine the relative strength of labour and management in the event 
of a strike. For although the over\vhelming majority of labour- 
management agreements are reached without a work stoppage, the 
possibility that failure to agree may lead to a strike is the driving 
force that impels the bargainers to seek agreement. 

In  addition to bargaining within the range between the employer 
offer and the union demand, labour may attempt to influence con- 
ditions of supply and demand to change the bargaining range. 

As to supply. effective avenues of influence are limited. The 
demand for immigration restriction, which was one of the major 
political planks of the American Federation of Labor prior to the 
1920s, was unquestionably related to  a desire to restrict labour 
supply. Similarly certain licensing laws have.the effect of limit- 
ing supply in some occupations. I t  is doubtful, however, whether 
conditions of labour supply can be appreciably affected in the  
short run except through legislation. 

Some unions have endeavoured to increase the demand for 
union-made goods by advertising campaigns, boycotts imposed 
on competing nonunion products and similar techniques. A dif- 
ferent method of increasing the demand for labour has also been 
used-that of imposing limitations on output of individual workers 
through some form of union-set productive standards. For the  
most part. however, these and other techniques of influencing de- 
mand are adopted not primarily as a means of achieving wage 
gains but to make more jobs available a t  times when employment 
declines. 

Efforts to evaluate the  actual impact of unions on wage rates 
are hampered by the difficulty of separating the effects of various 
factors. Statistical data can give information as to relative levels 
of union and nonunion wages, but they give no satisfactory evi- 
dence as to whether or not the differentials occurring are attribu- 
table to union activity. 

Douglas found that during the 1890s and the early years of the 
20th century union wages were considerably above those of the 
labour force as a whole. Since unionism vias concentrated pri- 
marily in skilled trades a t  that time, h'owever. the significance of 
his findings is difficult to assess. From around 1914 through the 
1920s union wages in manufacturing ,rose no more rapidly than 
did nonunion wages. Only in the highly organized building trades 
did unionists make gains appreciably above the general average. 
Douglas concluded that the effect of a union is to raise wages a t  
the time organization becomes effective, after which time ad- 
vances tend to be a t  approximately the general rate. 

Studies in the late 1940s showed that in partially unionized in- 
dustries wages in nonunion plants tended to lag behind those in 
union plants, although within each industry differentials for vari- 
ous occupations were not consistent. 

Detailed analyses of the studies, however; show that i t  is diffi- 
cult to isolate the effect of unionization because regional and 
other differences enter. The general advance in real wages from 
1939 to 1948, for example. showed no close correlation between 
the x~age rise by industries and the extent of unionization. In- 
creases above average were obtained in bituminous coal mining, 
which is highly organized, but also by unorganized domestic 

and agricultural workers. 
Some economists have considered collective bargaining a s  a 

factor tending to increase wage rigidity in periods of rapid price 
adjustments. They base this view on the fact that collective 
wage bargains run for a prescribed period of time. However, 
wages tend generally to be "sticky" over the business cycle, in the  
sense that turns in their movement lag behind alterations i n  em- 
ployment and price levels. 

The total effect of unions on wages cannot be estimated entirely 
by studying contrasts between union and nonunion workers, since 
the presence of widespread unionization may affect the position 
of  labour as a whole. For example. employers of nonunion labour 
may follow union wage patterns in an effort to avoid organization. 
On the other hand, if union-achieved rates are so high as to  curtail 
employment in some occupations, a larger supply of labour t o  
other occupations may depress wages there. 

Finally, a discussion of the impact of unions on wages is in- 
complete without reference to  political questions. Contemporary 
unions exert political pressures not only to  win desired legislation 
on wages and collective bargaining but to influence national eco- 
nomic policy as well. Thus union espousal of a price stabilization 
program during World \Tar I 1  and the Korean war undoubtedly 
influenced the trend of real wages. In  short, the economic posi- 
tion of labour as a whole may be affected not only by the direct 
wage-determining activities of unions but by their effect on na- 
tional economic policy as well. 

Wage Regulations.- The earliest wage regulations in the  
United States were maximum wage laws! enacted during t h e  
colonial period by town and colonial governments in an effort t o  
prevent labour shortages from pushing wages up\vard. I n  their 
purpose these laws resembled enactments which were in effect in  
England in the same period. 

Indeed, wage-fixing laws of this character came into being in  
England in the 14th century, when the Black Death had decimated 
the labour force, and persisted until the beginning of the 19th 
century. The early wage laws in the United States had little effect, 
and they disappeared. as did those of England, with the Industrial 
Revolution and the ascendancy of the principles of laissez faire. 

Late in the 19th century there began a movement for a different 
type of wage legislation, the setting of minimum standards t o  
prevent wages from sinking below the subsistence level. This 
movement, which led to government action a t  about the  same time 
in England, Australia and New Zealand, was essentially social and 
humanitarian in character. I t s  spokesmen emphasized such costs 
of poverty as illness: crime and social disorganization. 

The  first minimum-wage law in the United States was enacted 
by Massachusetts in 1912. I n  the course of the next decade 14 
states took similar action. All the laws applied solely to  women 
or  to women and children. This may be attributed partly to  the  
fact that the wages of women tended to be lower than those paid 
to men, and partly also to the view that the health and well-being 
of women and children are of especial importance to society. 
On the latter ground it was believed that the regulation of the  
wages of women would be upheld by the courts as a proper exercise 
of the constitutional powers of the states. 

I n  1923, however, the supreme court declared minimum-wage 
laws to be unconstitutional. Not until 1937 was this decision re- 
versed. By 19j6 minimum-wage laws were in effect in 30 states 
as well as in Alaska, the District of Columbia, Hawaii and Puerto 
Rico. The laws of most jurisdictions applied only to women or  to  
women and minors. although in a few instances their coverage 
extended to men as well. 

State minimum-wage laws have $splayed much variation, not 
only as to coverage and effectiveness of administration but also a s  
to the way in which the minimum wage is determined. I n  some 
states, the law establishes a flat minimum, applicable to  all covered 
workers, with exceptions permitted only for those whose inexperi- 
ence or physical disability justify special lower rates. I n  the 
majority of states, however, the rate for each covered industry is 
set separately by a commission or wage board. The  wage levels 
established by the various states have also been far from uniform. 
The  trend during the early Ig jos  was toward a minimum of 75 
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cents an hour, but many states had minima far below this figure 
for some or  all covered occupations. 

Federal regulation of wages was embodied in the Fair Labor 
Standards act of 1938, sometimes called the Wages and Hours law. 
This act,  which dealt with wages, hours and child labour, covered 
most employment in interstate commerce and in  the production 
of goods for interstate commerce. Employees in agriculture and 
in certain other specified industries were excluded, however. 
Originally the act's wage provisions were aimed a t  the establish- 
ment  of a 40-cent an hour minimum wage. 

By subsequent amendments to the act, the minimum wage was 
increased to 75 cents an hour in 1949 and to $I in 1956. 1Vages 
below the statutory minimum might be authorized for learners or 
apprentices and also for certain handicapped individuals. Except 
during periods of emergency, as during World War I1 and the 
Korean war, direct governmental regulation of general wage levels 
was not adopted in the United States. 

States also commonly regulated methods of wage payment and 
similar matters. Typical instances were measures forbidding the 
payment of wages in scrip, requiring that wages be paid at least 
every two weeks or  specifying in some manner the place of pay- 
ment.  Related in purpose to such legislation were mechanics lien 
provisions, which reinforced the common-law doctrine that work- 
men have a prior claim on an employer's property for wages due. 
Prevalent also were laws concerning the garnishment of mges.  
These usually restricted the percentage of future wages which 
might be assigned to creditors. Compensation for work on public 
contracts has also been subject to government regulation. 
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TRENDS IN  T H E  UNITED KINGDOM 
The  distinction between a wage and a salary was, by the middle 

of the 20th century, being less sharply drawn than i t  once had 
been. The  board of trade a t  successive censuses of industrial pro- 
duction asked firms to classify employees as "operatives" or as 
"administrative, technical and clerical employees." Administra- 
tive, technical and clerical staff includes: directors, managers, 
superintendents and works foremen; research, experimental, de- 
velopment, technical and design employees (other than opera- 
tives) ; draftsmen and tracers; and travellers and office (including 
works office) employees. Operatives include all other classes of 
employees, and these are the wage earners in industry. Outside 
industry, the official statisticians tried to apply a comparable clas- 
sification. whence the description "wage" is given to the earnings 
of operative workers in transport such as drivers and conductors 
and to  those of storemen. warehousemen, porters, messengers, 
postmen, waiters, cooks and domestic servants; moreover, in 1953 
shop assistants, who had been classified as receiving a salary, were 
reclassified as wage earners on the ground that their work was 
not administrative, technical or clerical. The classification there- 
fore depends not on the frequency of payment or on the size of 
income, but on occupation. 

Formerly a salaried worker in contrast with a wage earner 
tended to receive his or  her pay irrespective of the number of 
hours worked, being paid in periods of holiday or absence through 
sickness but receiving no additional pay for extra effort or for 
working overtime. Hence salaries fluctuated less than wages. 
Presumably this was why the commissioners of inland revenue 
used to  obtain half-yearly information from firms about the earn- 
ings of any manual workers within the income-tax ranges, whereas 
the earnings of the salaried workers were assessed annually. That 
distinction, however, disappeared in 1944 with the introduction 
of pay-as-you-earn income tax. 

Furthermore, under the pre-1948 insurance schemes against 
unemployment, sickness and old age, manual workers had to 

contribute no matter what their incomes were, but  salaried work- 
ers earning more than a specified amount (£2  jo a year up to  1940 
and £420 a year subsequently) did not contribute anything or  
become entitled to benefits. After the introduction of the na- 
tional insurance scheme with universal insurance, that distinction 
too disappeared. Thus as a result of changes in the  1940s the  
inland revenue and the national insurance authorities ceased to 
make any distinction between wages and salaries or  to issue any 
statistics from which any such distinction could be  derived. 

Sources a n d  Scope of Statistics.-The principle source of 
statistics about wages in the United Kingdom is the ministry of 
labour and, for the period before the establishment of the minis- 
try of labour in 1917. the board of trade, which from 1893 had 
maintained a labour department. So far as the number of wage 
earners is concerned, complete information is primarily provided 
by the occupational records of the censuses of population taken 
in 1951, in 1931 and a t  ten-year intervals before tha t ;  however, 
for the manufacturing and other industries covered by the census 
of production more frequent information is available. Early 
information about wages can best be extracted from A. L. Bowley's 
Wages and Income in the C'nited Kingdom Since 1860 (1937). 

Official statistics are of two types, the one relating to recog- 
nized rates of pay, the other to money receipts by wage earners 
(before deduction of national insurance contributions and income 
tax) ; the former are called wage rates and the latter earnings. 

The information about recognized rates of pay applies almost 
entirely to minimum and standard rates which have been the 
subject of collective agreements, arbitration awards or  legisla- 
tion. Such rates are a good guide, but in times of active trade 
many wage earners can earn substantially more than the agreed 
rates: for example. in the spring of 1956 adult males in the coal- 
mining industry were averaging £14 I 5s. a week when the quoted 
rate-the national minimum weekly wage inclusive of the value of 
certain allowances in kind-was Lg 0s. 6d. a week for underground 
workers aged 2 1  years and over;  and in the engineering industry. 
where the agreed rates were about £8 8s. a week for skilled workers 
and £7  2s. a week for labourers (though varying somewhat accord- 
ing to area), the average earnings for adult males were £12 12s. 
a week. 

The agreed rates of pay are recorded in a volume called Time 
Rates of Il'ages and Hours of Labour, published annually after 
1946 but infrequently before then and including only two editions 
between 191 j and 1946 (those of 1920 and 1929). Details of 
changes in such rates are recorded monthly in the Ministry of 
Labour Gazette. I t  is from such information that the official in- 
dex number of wage rates is derived. 

The information about earnings is obtained as a result of spe- 
cial inquiries undertaken by the ministry of labour every six 
months after 1941. Before 194r such surveys were only made a t  
irregular intervals, including July 1940 and Oct. 1938 (which 
serves as a base for measuring increases after the outbreak of 
World War 11). Surveys were also made in 1886, 1906, 1924, 
1928, 1931 and I93 j ,  the results normally showing average earn- 
ings in the week of inquiry in the industry covered and distin- 
guishing males and females always and adults and young workers 
in 1935 and subsequently. After 1938 the figures for individual 
industries were combined to give averages for groups of industries 
and for all industry by weighting according to the estimated num- 
ber of wage earners in each individual industry (the results are 
summarized in Tables V and VI) .  

The average for all industry is therefore variable with the dis- 
tribution of personnel among the several industries and might 
conceivably increase without any change in rates in any of the 
industries if workers were transferred from low-paid to higher-paid 
industries. These returns also indicate the average number of 
hours worked in the week. 

The statistics are incomplete. They are  collected on a voluntary 
basis in the industries covered and do not cover all industries. For  
some of the industries excluded (e.g., coal mining, the dock serv- 
ice, agriculture and the railways) information is available else- 
u~here; but for most of the service industries, including distri- 
bution, catering establishments, entertainments and sport, there 
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is a dearth of statistics. 

Variation of Earnings.- In general the only information has 
been about average weekly earnings and we have very little knowl- 
edge of the variation in earnings within industries. The wage 
census for 1938 recorded individual earnings, and hence some in- 
formation about the spread of earnings in that year is available. 

The average earnings for men in 1938 were 69s. a week; one- 
quarter of the number of men earned less than 55s. 9d.; and one- 
quarter more than 80s. 6d .  This indicated that a spread of about 
2 4 s  qd.  a week (or 36%.of the average) covered half of the num- 
ber of male wage earners. For women workers the spread of earn- 
ings about the average of 32s. 6d.  a week was relatively greater, 
one-quarter of their number earning less than 25s. and one-quarter 
more than 38s. 7d., so that a range of 13s. 7d.  (or 42% of the 
average) covered half the number of women workers. 

The variation between workers in 1938 was relatively less than 
it had been i ~ i  1906 when ranges of 45% of the average for men 
and 49% for women covered half the total of workers. There is 
some evidence that the relative variations in 1886 were smaller 
than in 1906. 

During the first half of the 20th century the proportion of 
wage earners on piecework increased for men and decreased for 
women as follows: for men, the number on piecework was 187" 
of the total of male wage earners in 1906, still 18% in 1938 but 
24% in 1 9 4 7 ;  for women, the corresponding figures were 59%, 
then 46%,  then 397;. The decrease for women was apparently 
partly associated with the rapid growth of employment of women 
in industries other than textiles. ( S e e  R. B. Xnsworth, article in 
the Statistical Soc ie ty  Journal, 1949.)  

The Period 1795-1914.-The earliest general investigation into 
wages in the United Kingdom was the inquiry of 1886, and the 
study of movements before that date depends on scattered ac- 
counts, which can only be pieced together with great difficulty and 
some uncertainty (at least till 1850,  after which date records are 
more numerous). Table I exhibits the wages in some of the oc- 
cupations for which records can be traced back to an early date, 
together with some more recent figures for comparison. With the 
great rise of prices during the Napoleonic wars wage rates in- 
creased by more than so%,  reaching a maximum in 1 8 1 5 ;  during 
the next I 5 or 20 years there was an irregular fall, and then wages 
were nearly stationary till about 1 8 j 0 ,  at a height about one-third 
above that of 1790-95. If the movements of money wages are 
compared with those of prices, it becomes evident that a consider- 
able advance was made in real wages between 1815 and 18jo.  

TABLE I.- Weekly Wages ,  1795-1956 

I I L o n d o n  rates* 1 Average  earnings / 
Y e a r  Br ick-  C o t t o n -  l Agri- I ) ?,$::- 1 layer ' s  1 1 f i t t e r  1 mil l  , c u ~ t u r a l  1 

labourer sp inner t  j labourer 

18s.  o d .  
25s.  o d .  
3 0 s  0 d .  
3 3 s  o d .  
27s. 0 d .  
305. Cd. 
3 3 s  o d .  
35s.  4 d .  
39s .  4d .  
3 9 5  4 d .  
3 9 5  7 d .  
43s .  9 d .  
47s .  11d .  

102s.  8 d .  
77s .  o d .  

I r  5s.  6d .  
154s.  o d .  
IoAr. nd .  

12s .  o d .  
18s .  od .  
205. 0 d .  
21s. o d .  
18s.  o d .  
20s. o d .  
20s. od .  
20s.  od. 
z j s .  zd .  
26s.  3d .  
27s.  Id .  
29s.  2d. 
3 3 s  4d .  
91s.  8d .  
58s.  8d .  
92s.  i d .  

133s .  ~ o d .  
170s.  6d 

*Trade-union  or  o ther  agreed ra tes  + A s  es t imated  
Juurnal, p. 135 (1910)  w i t h  s o m e  a d j u s t m e n t  o f  da tes .  

1 : : :  1 1335 Cd. 
I . . . , 174s. i d .  1 

H. W o o d  i n  t h e  Slalisfical 

10s.  6 d .  1 2 0 I I S  I .  
265. od .  I js. 6 d .  
2 j s .  8d. 11s. 6 d .  
24s. 4d .  11s.  6d .  

Prices began to rise soon after 1850. culminated after some 
fluctuations in 1873 and then fell rapidly till in 1880 they were 
near the level of 1850 again. During these 30 years it is com- 
puted that wage rates in specific occupations rose about 30%, but 
because of the relative increase of numbers in the better-paid 
occupations the average wages of all men rose more than 40% 
and reached about 24s. weekly. 

I t  is probable that prices moved faster than money wages till 

23s. 5d. 
22s. o d .  
285. 6d .  
3 3 s  6d .  
31s.  Id .  
36s .  od .  
41S, jd.  
413. 5d. 

. . . 

. . . 

1860 and that wages gained on prices till 1870,  and in the next 
decade real wages made rapid progress (at the cost of some un- 
employment) as prices fell. Prices continued to fall irregularly 
till about 1895 and then rose with some interruptions till, a t  the 
outbreak of Mar in 1 9 1 4 ,  the level of 1880 and of 1850 was again 
approximately reached. 

Money wages rose from 1886 to 1890. from 1896 to  1900 and, 
after a slight fall, from 1911 to 1914.  Throughout the period of 
falling prices real wages rose considerably. but from 1900 t o  I 914,  
or even from 1895 to 1914,  it is doubtful whether money wages 
rose as fast as prices. Some statisticians, indeed, have computed 
that real wages fell perceptibly in the I j  or 20 years before 
World War I ;  but in this connection the figures given in Table I1 
may be borne in mind. 

11s. 6d .  
14s. 6 d .  
14s.  o d .  
18s. o d .  
I4S, 0 d .  
15s. 6d .  
17s. od. 
195. 0 d .  
497, o d .  
32s. 6 d .  

TABLE 11.-Average Weekly  Wages  of Fully Employed M e n  i n  Great 
Britain, 1705-1014 

1 
-- -- 

I t e m  I 1795 / 1850 / 1880 ; 1902 I I914  I 
A c t u a l  wage  . . 13s. 6d. 29s. 1 32s .  1 R e a l  w a g e  (1914  ,;ices) 8 6 1 :::: 1 "' 24s. / 32s. 32s.  

The Period After 1914.-Table I 1  indicates that prices in 
1914 approximated to prices both in 1 8 j o  and in 1880 so that 
from 1850 to 1914 money wages were a tolerable measure of real 
wages. After 1914 price increases associated with two major 
wars were not balanced by corresponding decreases and the prob- 
lem of allowing for the decreased value of money became impor- 
tant. Prices rose rapidly from 1914 to 1920,  then fell rapidly 
throughout 1921 and 1922 until they were at a level about 7 j %  
higher than they had been in 1914.  They rose rapidly again from 
1939 and continued to rise until in 1952 they were about 1 2 0 %  

higher than they had been in 1938. Yet from the viewpoint of 
the United Kingdom in 1953 one is impressed by the stability of 
money wages in the period between the wars. 

Index numbers of wage rates recorded the same value in 1937 
that they had recorded in 1924 after having been about 7% loloner 
in 1933. Table 111, based on A. L. Bowley's index of wage rates 
and on the ministry of labour's official cost-of-living index. illus- 
trates the course of wages from 1913 to 1938. Some typical rates 
are given in Table I V ,  which is derived mainly from the zznd 
Abstract  of Labour  Stat is t ics  ( 1 9 3 7 ) .  

TABLE 111.-Index Numbers, 1914-38 

1 Y e a r  I W a g e s  I C o s t  o f  l i v i n g  / h a ,  w a g e s  I 

TABLE 1V.-Rate of P a y  for Recognized Working W e e k ,  1914-36 

Engineering I Bui ld ing  1 I 1 y e a r  /gr i -  1 R a i l w a y s  C o s t - o f -  
cu l ture  

J u l y  1914  . . 18s. 39s.  23s.  
D e c .  I ~ I ~  . S .  i : :::: 1 ;I:: z 

1920 . : 1 i;:: 1 :::: 1 71s .  1 L O I S .  88s.  713. 1 26, I 

I 
*For  December  i n  1 9 1 8  a n d  i n  1920 ( w h e n  prices were  changing  s u b s t a n t i a l l y )  a n d  

for  t h e  average m o n t h  i n  t h e  subsequent  years.  

The economy settled down after World War I with real wages 
about 1 0 5  higher in 1924 than they had been in 1914.  I t  was 
after 1924 that it was common to speak of the rigidity of the wage 
structure, meaning that Rage rates moved too slowly to reflect 
the needs of an economy in which prices were falling and in which, 
after 1929. unemployment rose to more than 2 0 7 ;  of the insured 
population in the years from 1931 to 1933 inclusive. This period 
did not represent all loss to the wage earners, for throughout the 
period prices were falling more rapidly than Rage rates. so that the 
real wages of those a h o  remained employed rose rapidly. In  1933 
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real wages were about 15% better than they had been in 1924. 

The striking improvement in real wages between 1924 and 1933 
is what one expects in an economy with rigid wage rates and 
falling prices. What perhaps was equally striking was that the 
improvement was not lost in the subsequent period of rising prices 
following 1933, a period of recovery from depression and in- 
creased employment. Wage rates increased every year from 1934 
to 1938 about as fast as the cost of living rose. 

The United Kingdom therefore entered World War I1 with a 

commodities taxed, the cost-of-living index was lower than the 
cost of maintaining the standard to which wage earners had be- 
come accustomed. I n  this article, therefore, to evaluate real 
wages from 1938 until the introduction of the new and satisfactory 
index of retail prices in 1947, the index calculated by R. G. D. 
Allen and published in the London and Cambridge Economic serv- 
ice's bulletin has been used. 

Early in l170rld War I1 wage rates lagged behind prices, but by 
the end of the war that lag had ended. Wage rates, however, were 
by now an inadequate indication of wages. IL7ith full employment, 
the withdrawal of wage earners into the armed forces and the need TABLE V.-Average Week ly  Earnings and Hours Worked i n  Industry, 

1938-56 
- 

to attract workers into new types of employment, the opportuni- (Excluding coal-mining, railways and agriculture, which 
are not covered by the wage censuses) ties for exceeding the minimum or recognized rates of pay in- 

creased. Earnings rose more ragidly than either wage rates or - * - 
prices and became a more realistic measure of wages than were 
wage rates. One must remember, however, that greater effort and 
longer hours were often required to obtain these greater earnings. 
In July 1944 weekly earnings of adult males reached a peak that 
they were not again to reach until mid-1947. This pause in the 
increase of earnings of men was associated with a decrease in the 
intensity of work and a spurt in wage rates, especially in 1946, the 
year following the end of the war. Increases granted in that year 
are officially estimated to have increased the national wage bill by 
£3.000.000 a week. I t  looked for a while as if the position were 
going to resemble that of the period immediately after World 
War I, when in 1919 wage increases put up the weekly wage bill 
by £z,joo,ooo. (See Tables V and VI.) 

In fact the pattern of wage rates in 1919 and later was not fol- 
lowed after 1946. For each of the four years 1947 to 1950 the 
increase in the lzeekly vage bill was about £~,ooo.ooo or £2,000.- 
ooo a meek compared with an increase of £~,OOO,OOO in 1920, a 
decrease of i6.ooo.000 in 1921 and of £4,ooo,ooo in 1922. After 
World War I1 the United Kingdom avoided a rapid inflation and 
subsequent deflation such as had followed World LVar I .  Never- 
theless, whereas after Jt70rld War I a period of near stability 
in mage rates had been achieved in five years, that is by 1923, 
after LVorld JL7ar I1 the inflation became chronic and was continu- 
ing unabated after ten years. There were record increases in wage 
rates of £6,500,000 a week in 19 51 and of L6,6oo,ooo in 19 56 with 
increases in the intervening years averaging £4 ooo.ooo a week. 
Stability was still not in sight and annual demands for wage in- 
creases by trade unions were recognized parts of the industrial 

Earnings 

Oct. 1938 
July 1940 
July 1941 
July 1942 
July I943 
July I944 
July 1945 
Oct 1946 
O C ~ .  1947 
Oct. 1948 
O C ~ .  1949 
April 1950 
Oct. 1950 
April 1951 
Oct. 1951 
April 1952 
O C ~ .  I952 
April 1953 
O C ~ .  1953 
April 1954 
O C ~ .  1954 
April 1955 
Oct., 1955 
Am11 1 0 ~ 6  

Hours worked 

69s. od. 
89s. 0'3. 
99s. 5d. 

111s. 5d. 
121s. 3d. 
124s. 4d. 
121s. qd. 
120s. 9d. 
128~.  ~ a .  
137.7. 11d. 
112s. ad. 
145s. gd. 
150s. 5d. 
160s. 2d. 
166s. od. 
173s 7d. 
178s. 6d. 
185s. I I ~ .  
189s. 2d. 
197s. 8d. 
2045. jd. 
217s. 5d. 
2 2 2 5 .  11d. 
23js. 4d. 

I Y e a r '  
Men* I Woment / Men* I Woment 

3%. 6d. 
38s. I I ~ .  
43s. I I ~ .  
54s. zd. 
66s. zd. 
64s. 3d. 
63s. zd. 
65s. 3d. 
69s. 7d. 
74s. 6d. 
78s. gd. 
aos. 6d. 
82s. id.  
87s. +d. 
90s. ~ d .  
92s. 2d. 
96s. 4d. 

100s. jd. 
102s. gd. 
105s. 3d. 
108s. 2d. 
112s. 5d. 
115s. jd. 
119s. gd. 

*Aged 2 1  years and over. ?Aged 18 and over 

wage structure that had increased real wages by about 25% or 
3070 in the 25 years from 1914. This improvement xyas not en- 
tirely due to increased productivity: it was greatly helped partly by 
the ability to buy the requisite imports with a smaller volume 
of exports and partly by the income from overseas investments 
that had been made during the 20 years preceding 1914, ~vhich 
years however had themselves by contrast seen little if any im- 
provement in real wages. 

For the period from 1939 to 1947 the official cost-of-living 
index is an unsatisfactory measure of price increases. This index 
was based on working-class standards as they had been before 
World War I and was calculated. especially for food. on a small 
number of commodities, the prices of which served to indicate the 
general level of prices. So long as prices were uncontrolled and 
not subsidized, prices in the index had tended to move in a way not 
greatly dissimilar from that of other prices. Rut when, in IVorld 
War 11, commodities in the official index were subsidized and other 

pattern. 
The substantial increases in wage rates in 1946 were followed 

by reductions in the number of hours nhich constituted the normal 
working week. These reductions typically reduced hours from 47 
or 48 to about 44 a vteek and were the first substantial changes 
made since 1919 (likewise a date shortly after the end of ~ ~ a r ) ,  
when hours were reduced from about 53 to 48 a week. The reduc- 
tion, however, in the number of hours to make up a recognized 
week's work was not associated with a corresponding reduction in 

the number of hours actually 
TABLE V1.-Average Weekly  Earnings i n  Specijed Industries, 193j-56 worked. That had already fallen 

I Industry from a wartime peak of j3 to be- 1 !:$ I .::$' I .::: I !:z 1 
I - - -  tween 47 and 48 by Jan. 1946, that 

Men (aged 21 and over): 
Chemicals . . 
Metal manufacture . . 
Engineering . . . 
Vehicles . . . . 

is, before the reduction in normal 
hours and it remained between 
46 and 49 for the whole of the 
period up to 1956. The reduction 
proved to be a way, not of giving 
wage earners more leisure, but 
of giving them more money in- 
come by counting some of the 
hours customarily being worked 
as overtime, attracting additional 
rates of pay. I t  is typical to 
reckon the first two hours over- 
time in any day as if it ae re  two 
and a half hours, and further 

Textiles . . . . . 
Clothing . . . 
Food, drink and tob&cco . 
Wood . . . . . 
Paper and . . . 
Building . . . . 
Public utilities . . . . 
Transport (excluding railways) 

Women (aged 18 and over): 
Chemicals . . 
Metal manufacture . . 
Engineering . . . 
Vehicles . . . . 
Textiles 
Clothing 
Food, drink and tobacco' 
Paper and printing . . hours as if each were one and a 

half hours. 
Table VII shows that real 

Transport 

Note: There was a reclassification of industries in 1918. Earnings of 1935 can be considered typical of those of the period of stabil- 
ity in money earnings between World Wars I and 11. 
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earnings early in 1956 were TABLE 1X.-Wages and the Cost of Production, 19jo and 1955 

markedly higher than before the 1 1950 1955 1 
war, the apparent improvement 
having taken place in two stages, 
the first during the war; then 
after a period of relative stability 
there was further marked im- 
provement after 19 j2. 

The changes in wage rates were 
achieved with little industrial 
strife and negligible unemploy- 

Industry 

Agriculture . . . . . . .  
Mining and quarrying . . . . . 
Manufacturing . . . . . . 
Building . . . . .  
Gas electricit;, wakr  . . . , . 
~ r a h s ~ o r t  and communications . . , 

Otherindustries . . , . . . 

AI~* . . . . . . 
merit. After War I indus- *Gross domestic product and stock appreciation. 
trial disputes caused an annual Source: "Vational I ~ c o m e  Blue Hook, 1956. 

loss of jo.ooo,ooo working days 
in the three years 1919 to 1921, 162,000.000 in 1926 (the year of dependent children, but reductions in income tax which took place 
the coal stoppage and general strike) and an annual loss of i..ooo,- between 1946 and 19 50 were for all groups studied except those 
ooo in the three years 1929 to 1931. In  contrast, the annual loss with two children, sufficient to remove the deterioration otherwise 
in the ten years from 1946 averaged less than 2,000,ooo working apparent between 1944 and I950 After 1950 changes in the level 
days, which is about the same as in the best years between the of income tax had little further influence on earnings a t  the aver- 
wars. age level. Persons with incomes above the average received by 

For two reasons the picture of earnings and wage rates so far wage earners suffered proportionately more from the wartime 
increases in income tax and generally benefited proportionately 

TABLE V I I  .--Index ATunzbers, 1938-56 more from the subsequent reductions. 

Total cost 

&ooo,ooo 

Year 

1938 . . 
1940 . . 
1942 . . 
1944 . . 
1946 . . 
1948 . . 
1950 . . 
1952 . . 
19\54 . . 
1956 . . 

Total cost 

-- dooo,ooo 

765 
573 

6,471 
1,015 

398 
1,275 
6,374 

16,871 

Real 
wage rates 

100 

96 
96 
99 

106 
101 
100 
99 

103 
108 

Proportion of total 

Retail prices from the Bulleiin of the London and Cambridge Economic service; wage The tendency for unskilled workers in industry to gain relatively 
rates from the ministry of labour covering men and women and including xorkers in 
agriculture, coal mining and on (he railways. earnings of adult males covered bv the to the skilled was the result of flat-rate increases being given to 
ministry of labour's half-yearly inquiry; real'mage rates and earnings obtained 6y di- workers to for  rises in the cost of living, and though 
vision with the index of retail prices. 

there had been sporadic attempts by skilled workers since the 
presented needs modifying: during World War I1 wage earners war to obtain increased differentials, the movement had not gone 
became for the first time substantial payers of income tax; and far by the late 1950s. In  1529 engineers in London received 39% 
there were some important changes in relative positions not in- more than their labourers; in March 1956 they received only 18% 
dicated by measures of average change. more. Likewise in 1929 builders in large towns had 32% more 

When indirect taxation is changed, prices change as well and the than their labourers; in 1956 only 13% more. Further examples 
calculated index of real wages automatically allows for the change. could be given to show that the increase in wage rates after the 
There is no such automatic correction when income tax is changed outbreak of World War I1 was such that craftsmen benefited less 
and, therefore, an alloivance might specifically be made as soon as than labourers and might in some cases be worse off in real terms 
wage earners become substantial payers. At average earnings of than they had been. 
1938 a single man paid about 2 %  of his income in tax and a Wages as  a Cost of Production.-Wages, primarily considered 
married man paid nothing. At average earnings of 1944 or 1945 as a major source of most individual incomes are also part of 
a single man paid 2 2 %  of his income as tax, a married man without the cost of production of almost all goods and services. Table I X  
children 14%, with one child gyc and with two children 3 % ;  al- attempts to show wages in relation to the total cost of production. 
lowing for these substantially modifies the picture of a wartime I t  shows that in 1 9 j j  wages represented 40% of all costs of pro- 
increase in real earnings, especially for single men. By 1950 the duction and including salaries 60%. In addition many other costs 
burdens of income tax for men had fallen: at the average earnings are in fact arialogous to wages, as for example much of the income 
level, to about 10% of income for the single man, 5% for the mar- of self-employed persons. The reason for the low proportion 
ried man without children and 2% for the married man with one that wages represent of the cost of agricultural production is that 
child, the man with two dependent children not paying anything, there are many working farmers whose income is not called a 
and since 19jo the burden as a proportion of the average man's wage because they are self-employed and much the same applies 
wage has remained substantially unchanged. Table VIII attempts to the income of many small shopkeepers. If one adds to this the 
to make allowances for changes in income tax. fact that total cost is recorded before allowing for depreciation 

of durable equipment, the large extent to which general wage in- 
TABLE VII1.-Index ~Vumbers  of Real Earnings, 1938-56 creases must produce almost proportionate increases in prices and 

Proportion of total 

Wages 

Real 
earnings 

IOO 
I 10 

,,, 
125 
114 
113 

126 
I35 

Earnings 
men 

100 
129 
161 
181 
175 
197 
21 j 
2 j6 
292 
343 

Retail 1 Wage 

Wages 

36% 
81% 
47% 
68% 
34% 
45% 
24% 

40% 

Salaries 

3% 
5% 

15% 
10% 
17% 
18% 
29% 

19%% 

680 
412 

4,371 
681 
251 
922 

4,639 

11,959 

The other reason for modifying €he situation already presented 
is a tendency for agricultural workers and coal miners to gain 
relatively to workers in other industries and, within industries, 
for the unskilled to gain relatively to craftsmen. Earnings per- 
man-shift worked at coal mines (including allowances in kind), 
which had averaged 11s. 8d. in 1938, averaged 52s. ~ o d .  in 19j5. 
Similarly, whereas in 1938 the average of minimum rates for 
agricultural workers was 34s. 6d. a week during Jan.-Aug. 19 56, 
the national minimum of 13 5s. was raised in Sept. 1956 to 141s. 

prices 

100 
117 
137 
1.45 
154 
175 
185 
221 
232 
254 

therefore have little influence in real terms will be realized. 
Table IS shows that in 1 9 j j  wages and salaries represented a 

slightly higher proportion of national income than in 1950. and 
there is some evidence that this is part of a process continued 
from 1938 However! the change certainly has been slow and if 
allo~i-ance had been made for the costs of maintaining the increased 
volume of capital equipment, it would be less than Table I X  

Year 

Salaries 

4% i"' 

6% 
16% 
10% 
17% 
19% 
29% 

20% 

35% 
79% 
45% 
68% 
36% 
46% 
24% 

38%% 

rates 

100 

1 1 2  

131 
144 
163 
177 
186 
218 
238 
274 

indicates. 
*As given in Table VI I  (last column). The 1956 figures are provisional. Summary.- There was a striking improvement in real wages 
I t  is to be noticed that the increases in income tax during the in the quarter-century before World War 11. During the war 

war years took away much of the apparent improvement in real there was further improvement in earnings, !argely associated with 
earnings, especially for single men and married men without increased intensity of work and mostly taken away by increased 

l io t  allow- 
ing for 

income tax 

116% 

Allowing for income tax 

Married, 
- 

a 1 n o  

,,, 

Single Married, 

100 

Married, 
' -- I i d  

100 

2 c h i n  

1 2 0  

'21 

116 



WAGES BOARDS-WAGNER 
taxation. After the war real wages continued to improve, rather 
slowly at first but with gathering momentum in the period from 
1952 to 19j6. The rapid improvement before 1939 was helped 
by the reduction in foreign lending compared with the period be- 
fore 1914, by the improvement in the terms of trade and by the 
income from investments made in previous periods, but it was 
hindered by a less than full employment of the United Kingdom's 
economic resources. After the war there was a full utilization of 
economic resources. full employment and marked increases in in- 
dustrial production, but much of the increased production was 
absorbed in compensating for the reduction in real income from 
overseas investments and the deterioration in the terms of trade. 
T h e  wage earner had the benefit of full employment, and where 
she desired it his wife was able to obtain work also. But by 1956 
the experience of the xvorker was that from 1938 or from 1945 
increases in money earnings of the order of 6% or 7% a year 
meant \\hat seemed to them modest increases in real income. They 
were, therefore. demanding annual increases automatically, making 
restoration of monetary stability difficult. I t  seemed, in 1956, that 
they looked upon an annual increase in the same way that in the 
period of nage rigidity between World Wars I and I1 they looked 
upon unchanged incomes-as something that could only be sacri- 
ficed at  risk to real standards. And. with full employment, they 
obtained these annual increases. (H.  S. BR.) 

WAGES BOARDS: see INDUSTRIAL RELATIONS. 
WAGGA WAGGA: see RIVERINA. 
WAGNER, COSIMA (1837-1930), was born in Bellagio, 

I ta ly,  on Dec. 25, 1837. She was the illegitimate daughter of Franz 
Liszt (q.v.) and the Countess Marie d'Agoult. I n  1857 she mar- 
ried Hans Von Bulow (9.v.). one of the outstanding conductors of 
his time and a favourite pupil of Liszt, but though she encour- 
aged him in his work and remained devoted to him throughout her 
life, their marriage proved far less than she had hoped for. She 
bore him two daughters whom she called Daniela and Blandina. 
The two daughters subsequently born to Cosima-Isolde (1865) 
and Eva (1867) were Richard Wagner's children. In  1868, Cosima 
with her four daughters left Bulow and went to live with Wagner 
in Triebschen where she came to know Friedrich Nietzsche on 
whom she made a lasting impression. Wagner and Cosima were 
finally married in 1870. I n  that year, too, on the occasion of the 
first anniversary of the birth of their son Siegfried (1869-1930), 
Wagner composed the Siegfried Idylle as a surprise for Cosima. 
With the passing of Wagner (1883), she took upon herself the 
management of the Bayreuth festivals, of which she was art di- 
rector until 1908 when her son took over. To  this self-imposed 
task, she applied her characteristic energies and her continued 
devotion to the works of Wagner's genius. She was the moving 
force behind the festival plays both in commercial and social mat- 
ters, influencing the selection of repertoire, artists and style of 
presentation. She died in Bayreuth, in total blindness, on April I ,  

1930. Cosima was not only the wife of Wagner, his close co- 
worker, but a woman of great gifts and enormous energies. Part 
of her published diaries and letters convey a vivid impression of 
her strong and fascinating personality. That she was sometimes 
unhappy with Wagner was no doubt true. But their marriage was 
one of singular mutual enrichment and for Cosima the realization 
of perfect womanhood. 

WAGNER, HONUS (JOHN PETER WAGNER) (1874-19 j5),  
U.S. baseball player, one of the first five men elected to the Base- 
ball Hall of Fame at  Cooperstown, N.Y., and generally considered 
the greatest shortstop in U.S. baseball history. The "Flying 
Dutchman," as he was called, led the Iiational league in batting 
eight times and established records for the greatest number of 
doubles and triples. 

Born Feb. 24, 1874, a t  Mansfield (now Carnegie), Pa., Wagner, 
who stood 6 ft. tall and weighed 200  lb., joined Louisville (then in 
the National league) in 1897 and went to the Pittsburgh Pirates 
in 1900. He was past 40 when he retired in 1917. Wagner, who 
appeared in two world series, had a batting average of ,329 for 21 

seasons and stole a total of 720 bases. 
Honus Wagner died in Carnegie, Pa., on Dec. 6, 1955. 

(J. D. McC.) 

WAGNER, (WILHELM) RICHARD (1813-1883), Ger- 
man dramatic composer and theorist, was born at  Leipzig on 
May 2 2 ,  1813. That year his father, a minor civil servant, died 
and his mother married Ludwig Geyer, a painter and a singer-actor. 
The artistic and theatrical background of Wagner's early years 
(several elder sisters became opera singers or actresses) was a 
main formative influence. Impulsive and self-willed, he was a neg- 
ligent scholar at the Kreuzschule, Dresden, and the Nicolaischule, 
Leipzig; but under the inspiration of Beethoven, Mozart, Weber, 
Shakespeare, Goethe and Schiller, he taught himself the piano and 
composition and wrote a five-act verse-trageay. At 1 7  he had a 
crude overture performed at  the Leipzig theatre. 

A Hoffmannesque romantic youth, he was attracted by the 
glamour of German student life. Not having matriculated. he en- 
rolled at Leipzig university as a second-class student and, although 
he lived wildly, he applied himself earnestly to composition. 
Owing to his impatience with all academic techniques, he spent a 
mere six months acquiring a groundwork with Theodore Weinlig, 
cantor of the Thomasschule, but his real schooling was a close per- 
sonal study of the scores of the masters, notably the quartets and 
symphonies of Beethoven. His own Symphony in C was per- 
formed at  the Leipzig Gewandhaus concerts in 1833. On leaving 
the university that year, he spent the summer as operatic coach 
at  Wurzburg, where he composed his first opera. Die Feen (The 
Fairies). As with all his subsequent works, the libretto, after 
a fantastic tale by Carlo Gozzi, was his own. The opera being re- 
fused at Leipzig. he sought employment and became conductor to 
a provincial theatrical troupe from Magdeburg. impelled by having 
fallen in love at first sight with one of the actresses, Wilhelmine 
(Minna) Planer (1809-66). 

The next six years he spent struggling as a provincial conduc- 
tor of third-rate opera companies in Magdeburg, Konigsberg and 
Riga, striving idealistically to raise standards and incurring enor- 
mous debts owing to his poor pay and careless expenditure. I n  
1836, at Konigsberg, he directed a single disastrous performance 
of his second opera, Das Liebesverbot ("The Ban on Love," after 
Shakespeare's Measure for Measure). Later in the same year and 
in the same city he married Minna Planer. I n  1839, fleeing from 
his creditors in Riga, he assayed his long-cherished plan to conquer 
Paris. German opera composers were without honour in their 
native country, which preferred French and Italian models; and 
Wagner, precociously convinced of his coming greatness, thought a 
dazzling success in Paris would win him recognition at  home. 

His three years in Paris were disastrous. Despite Meyerbeer's 
recommendation, he could not break into the closed circle at  the 
OpCra. Living with the colony of poor German artists, he staved 
off starvation by means of musical journalism and hack work. 
Nevertheless in 1840 he completed Rienzi (after Bulwer-Lytton's 
novel) ; and in 1841. his technique having profited from his hearing 
of the music of Berlioz, he composed his first representative opera. 
Der fliegende Holland~r (The Flying Dutchman), based on the old 
legend. He offered Rienzi to Dresden, where it was accepted. 

I n  1842. aged 29, he gladly returned to Dresden, where Rienzi 
was triumphantly performed on Oct. 20. Next year The Flying 
Dzdtchman (produced at  Dresden, Jan. 2, 1843) was less success- 
ful, owing to its innovatory style and method. But he was ap- 
pointed Hofkapellmeister a t  the court opera, a post that he held 
until 1849. On Oct. 19, 1845, Tannhiiuser (based. like all his fu- 
ture works, on Germanic legends) was coolly received but soon 
proved a steady attraction; after this, each new work achieved 
popularity with the public, despite persistent hostility from many 
critics. For the next 20 years, however, Wagner was not to pre- 
sent any further new works. H e  completed Lohengrin in 1848 but 
his projected administrative and artistic reforms alienated the 
court opera authorities; and, his mind having turned to ideas of 
social regeneration, he became embroiled in the Gerinan revolution. 
He wrote inflammatory articles and took an active part in the 
Dresden uprising of 1849. When this failed he fled from Germany 
with a price on his head, unable to attend the first performance of 
Lohengrin at  Weimar, given by his friend Liszt on Aug. 28, 1850. 

Until 1858 Wagner lived in Zurich. composing, writing treatises 
and conducting (he directed the London Philharmonic concerts 



WAGNER 
in 1855 with great success). Having already studied the Siegfried 
legend and the Norse myths as a possible basis for an opera. and 
having written an operatic "poem." Siegfrieds Tod ,  in which Sieg- 
fried was conceived as the new type of man who would emerge 
after the successful revolution he had hoped for. Wagner now 
cogitated intensely concerning revolution, social and artistic. 
From 1849 to 1852. he \i7rote his basic prose works: Die Klrnst 11nd 
die Re~o l z l t i on  ( A r t  and Revolzt t ion).  Das Ku~zstwerk der Zzlkz(nft 
( T h e  Ar t  n'ork o f  the Fzltzlre). Eine dfiiteilzmg an meine 
Frezinde ( A  Conzvz2lnication t o  M y  Friends) and Oper zlnd Drat>za 
(Opeva and Dmnza) .  The latter adumbrated a new. revolutionary 
type of musical stage work-the vast work. in fact, on which he 
was engaged. By 1852 he had added to the poem of Siegfrieds Tod 
three others to precede it ,  the whole being called Der Ring des 
Nibelungen ( T h e  Ring o f  the ATibelzlng) and providing the basis 
for a tetralogy of musical dramas: Das Rheingold ( T h e  Rhine- 
gold) ; Die I17alkure ( T h e  17alkyrie) ; Der jzcnge Siegfried ( You?tg 
S iegfr ied) ,  later called simply Siegfried; and Siegfrieds Tod (Sieg- 
fried's D e a t h ) ,  later called Gotterda~~z?nerz~ng ( T h e  Twilight of the 
G o d s ) .  

By 1857 Wagner's style had been enriched by the stimulus of 
Liszt.'~ discoveries and he had composed The  Rhinegold, T h e  
Valkyrie and two acts of Siegfried. But he now suspended ~ i ~ o r k  
on T h e  Ring:  the impossibility of mounting this colossus within 
any foreseeable future was enforcing a stalemate on his career and 
led him to project a "normal" work capable of immediate produc- 
tion. Also his optiinistic social philosophy had yielded to a meta- 
physical, world-renouncing pessimism. nurtured by his discovery 
of Schopenhauer's philosophy. The outcome was Tristan zrnd 
Isolde (1857-59 ) .  of m-hich the crystallizing agent was his hopeless 
love for Mathilde Wesendonk (the wife of a rich friend and pa- 
tron). which led to separation from his wife Xinna. 

Life in Zurich had become too embarrassing, and Wagner com- 
pleted Tristan in Venice and Lucerne. In 1860 he \vent to Paris. 
where the following year sumptuous productions of a revised ver- 
sion of Tunnlzaziser were a fiasco. owing to scandalous riots by a 
pot~erful clique. But in 1861 an amnesty allowed him to return to  
Germany: from there he went to Vienna, where he heard Lohengvi?~ 
for the first time. He remained in I'ienna three years, enjoying 
enthusiastic recognition. traveling m-idely as conductor and await- 
ing a projected production of Tristan. As this failed to material- 
ize, owing to the artists' bewilderment over its revolutionary style, 
IITagner began a second "normal" work, the comedy-opera Die 
~Meistersirzger v o n  Niirnbeug ( T h e  AVfastersingers o f  ~Viirlzberg). 
But by 1864 his lavish expenditure and inveterate habits of bor- 
rowing and living on others had brought him to financial disaster: 
he had to flee from Vienna to avoid imprisonment for debt. The  
Ring was still incomplete and Tristun apparently unperformable. 
He had powerful enemies. largely because of his own bad dealing. 
which arose from blind artistic self-centredness and a sense of 
persecution. He was without a penny; and he arrived in Stuttgart, 
a man of j l  \I-ithout a future. almost a t  the end of his tether. 

Something like a miracle saved him. He had always made loyal 
friends, owing to his fascinating personality, his t o ~ ~ e r i n g  genius 
and his artistic integrity. K o x  a new friend, of the highest in- 
fluence. came to his rescue. In 1863 Louis I1 (q..il.). a youth of 
18, ascended the throne of Bavaria. He was a fanatical admirer 
of M'agner's art and. having read the poem of Th? Ring (published 
the year before with a plea for financial support), he invited Wag- 
ner to Munich to complete the work there. 

The king set him up in a villa. and during the next six years 
there mere successful Munich productions of all of TYagner's rep- 
resentative works to date, including the first performances of 
Tsistan (1865). T h e  .Ifastersingers (1868), T h e  Rlzkzegold 11 869) 
and T h e  1-alkyrie (1870,-all directed by the first great U'agner 
conductor. Hans von Biilow. .At first a new theatre at Munich 
was projected for this purpose. with a music school attached. but 
this came to nothing because Wagner raised a storm by his way 
of living. Not only did he constantly run into debt despite his 
princely salary but he also attempted to interfere in the govern- 
ment of the kingdom. In  addition. he entered into relations with 
von Bulow's wife, Cosima (the daughter of Liszt; 1837-1930). 

She bore him three children. Isolde (1865-1921). Eva (1867- 
1942) and Siegfried (1869-1930), before her divorce in 1870 and 
her marriage to Wagner in the same year, his first wife ilhnna 
having died in 1866. For all these reasons. U'agner ceased to live 
in Xunich as early as 1865. But he never forfeited the friend- 
ship of the king, n h o  set him up at  Triebschen on the Lake of 
Lucerne whence he paid lengthy visits to Munich to supervise the 
productions of his works The year 1870 saw the appearance of 
his profound essay Beethoven.  

In  1869 I17agner had resumed work on Tlze Ring,  which, in keep- 
ing with his later views, he now brought to its world-renouncing 
conclusion. I t  had been agreed with the king that the tetralogy 
should be first performed in its entirety at  Munich. but Wagner 
broke the agreement, convinced that a new type of theatre must 
be built for the purpose. Having discovered a suitable site a t  
Bayreuth he toured Germany, conducting concerts to raise funds 
and encouraging the formation of societies to  support the plan. 
In  1872 the foundation stone was laid In  1874 Wagner moved 
into a house at  Bayreuth that he called IVahnfried (Peace from 
Madness), and that year he completed Tlze Ring.  The whole vast 
project mas eventually realized, in spite of enornlous difficulties, 
artistic. administrative and financial. The king. who had provided 
Wahnfried for R'agner, made him a gift of 100 000 talers. and 
mortgages were raised that were later paid off by the royalties on 
Wagner's works. T h e  Rzng received its triumphant first perform- 
ance in the new Festspielhaus at  Bayreuth on Aug. 13. 14, 16 and 
1 7 .  1876. (See  also BAYRE~TH.)  

Wagner spent the rest of his life a t  Wahnfried, making several 
visits to Italy. and one to London in 1877 to give a successful 
series of concerts. During these years he composed his last work. 
the sacred festival drama. Pavsifal, begun in 1877 and completed 
and produced at  Bayreuth in 1882; and he dictated to his wife 
his autobiography. Mein  Leben (My L i f ~ )  He died of heart 
failure. a t  the height of his fame. in Venice on Feb 13. 1883 aged 
69. He was buried in the grounds of Wahnfried in the tomb he 
had himself prepared; a few days later. King Louis rode to Bay- 
reuth alone at  dead of night to pay his personal tribute. Since 
then. the Festspielhaus has staged yearly festivals of JVagner's 
works except during JVorld \frar 11; it is worth mentioning that 
he himself intended it also to present the works of any outstanding 
German composers n h o  might follow him. 

These are merely the main events of JVagner's life. which can- 
not be adequately summarized since it was crammed with intense 
and variegated activity. His inexhaustible energy went not only 
into his work but also into innumerable friendships, enmities and 
love affalrs. into various far-reaching projects that he abandoned 
and into sporadic political activity; and most of the countless sepa- 
rate happenings of his life were surrounded by tortuous intrigue. 

Development.-Wagner's development. achievement and in- 
fluence can only be understood by accepting his own view that he 
was not simply a composer but a musical dramatist. Music never 
interested him for its own formal sake but only as emotional and 
psychological expression I t  is significant that he first taught him- 
self composition to provide music for his boyhood verse-tragedy, 
and that the conception that eventually mater~alized as T h e  Rzng 
originally presented itself as an alternative between a poetic drama 
concerned mith Fredrick I Barbarossa and a musical drama on the 
Siegfried legend. Apart from certain jejune youthful efforts, he 
composed no purely formal instrumental works; his vhole sig- 
nificant oeuvre is musicodramatic. Nevertheless, his search for 
the uti~lost depth. subtlety and precision in the musicodramatic 
expression of feeling resulted in a radical revolution of composi- 
tional technique that crucially affected the development of music 
as an art in itself. 

Wagner's slow and erratic development, from the crudest tyro 
to a supremely original master creator is unique. beginning ni th 
the poorest technical equipment, he achieved greatness by sheer 
persistent force of artistic imagination and hard-won experience. 
However his early incapacity should not be exaggerated. he made 
a considerable step f o r ~ ~ a r d  from the gauche Symphony in C of 
his 20th year to the opera Dze Feen of his 21st The latter is a 
really professional work; and in using the fantastic-legendary at- 



mosphere and style of the new romantic German opera so newly 
founded by Weber and continued by Marschner, Wagner was 
already following his ordained path, since his primary achievement 
was to bring this tradition to a magnificent climax and thus to set 
Germany on the operatic map once and for all. The crucial de- 
ficiency of Die Feen is its lack of any personal musical style. On 
the other hand, an additional section for an aria in Marschner's 
Der Vampyr,  written the same year, reveals Wagner's individuality 
clearly, since it develops a vivid thematic complex that later be- 
came a main element in The Ring. 

His two subsequent operas were not an advance but a diversion 
along a false path. Acutely aware of the provincialism of German 
opera (and with one eye on Paris), he wrote Das Liebesverbot, a 
clumsy plagiarism of Bellini and Donizetti, and Rienzi, a grandiose 
attempt at  opera in the manner of Meyerbeer and Gasparo Spon- 
tini. The former was so much wasted energy, but in the latter 
he learned something about constructing a musical stage work on 
the vast scale he was to adopt later. But it was in his compara- 
tively compact next opera that his personality was first defined. 
Homesick in Paris and disillusioned with his false gods, he com- 
posed The Flying Dz~tckwzan, in which his mature romantic Ger- 
man style clearly emerged. If the subsidiary parts of .  the work 
followed conventional models, the main dramatic situations showed 
a Wagner who had hitherto appeared only in the music added to 
the Vampyr aria. The essence of this new style was the symphonic 
expression of aspects of the unconscious linked with the characters 
portrayed symbolically on the stage. 

I n  Tannkaz~ser and Lohengrin Wagner developed this style on 
the large scale he had broached in Rienzi. The sheer scope of 
these works-the building of rnusicodramatic climax on climax- 
is masterly. Nevertheless, as before, Wagner was only his true 
self in the symphonic handling of the main situations. In the 
subsidiary parts he was now worse off than before: having aban- 
doned conventional models, he handled the supporting action in 
an amateurish, four-square, semirecitative style that he himself 
was later to smile at. And even at  the great climaxes he some- 
times used vulgar material, which is recognizable early Wagner 
but bears little relation to his definitive style. The trouble was 
that he wanted to reject as mere artifice all conventional methods 
of operatic construction and to extend dramatic and pyschological 
development over a whole work by means of a continuous sym- 
phonic web; but he had not yet discovered a way to do this. The 
three early operas contain much deadwood of his own or others' 
devising. 

I t  was during his period of cogitation over social theory that 
he found the way at  last. Theoretically, in TIze Art Work of the 
Future, and autobiographically, in A Co?~zrnunication to nay 
Friends, he projected a revolutionary type of musical stage work 
that he specified in full in Opera and Dra~~ba.  This treatise ana- 
lyzed intellectually the art form toward which he was moving cre- 
atively in building TIze Ring. Basing himself on the romantic- 
socialistic doctrine of the "natural man," and looking forward to 
the imminent creation of a socialist state in which this concept 
would flourish, he prophesied the disappearance of opera as arti- 
ficial entertainment for an elite and the emergence of a new kind 
of musical stage work for the people, expressing the self-realization 
of free humanity. This new type of work was later to be called 
"music drama," though Wagner never used this term but preferred 
simply "drama." I t  was intended as a return to the Greek drama 
as Wagner understood it-the public expression of national and 
human aspirations in symbolic form by enacting racial myths and 
using music for the full expression of the dramatic action. 

Wagner's emphasis on opera as drama merely resumed and de- 
veloped the ideas of Monteverdi and Gluck; but in propounding 
the revolutionary conception he had been striving for in his three 
previous works he went much further. He envisaged the disap- 
pearance of the old operatic type, with its libretto provided by a 
hack versifier as an opportunity for the composer to make a "set- 
piece'' opera out of purely musical forms separated by recitative. 
Briefly put, the new art form would be created by a single artist, 
who would write a poetic drama that should find full expression 
as a musical drama when it was set to a continuous vocal-sym- 

phonic texture. This texture would be woven from basic thematic 
ideas. called Leitvcotive (singular, Leitmotiv) or "leading mo- 
tives": these would arise naturally as expressive vocal phrases 
sung by characters a t  crucial emotional points of the drama and 

then be developed by the orchestra as "reminiscences" in 
accordance with the expressive need of the dramatic and psycho- 
logical development of the action. (See also LEITMOTIV.) 

This conception found full embodiment in The Ring, except 
that the leading motives did not always arise as vocal utterances 
but were often introduced by the orchestra to portray characters, 
emotions or events in the drama. With his use of this method, 
he rose immediately to his amazing full stature: his style became 
unified and deepened immeasurably, and he was able now to 
fill his works from end to end with intensely characteristic music. 
Except for moments in The Rhinegold, the old weaknesses, formal 
and stylistic, vanished altogether and with them disappeared the 
last vestiges of the old "opera." Wagner's works now fulfilled 
his new conception literally, except in two respects. First, whereas 
in The RJzinegold and The  Valkyrie the symphonic development of 
the motives was largely explanatory of the drama, Wagner used it 
with much greater subtlety from Tristan onward. The impact of 
Schopenhauer's theory of the supremacy of music anlong the arts 
(brilliantly developed in Wagner's own essay Beethoven) led him 
to tilt the expressive balance of musical drama more toward mu- 
sic: the motives ceased to remai.n neatly identifiable with their 
dramatic source but worked with greater psychological complexity, 
in the manner of free association. Secondly, for the comedy of 
The iMustersingers Wagner incorporated into his new conception 
certain of the old "operatic" elements (aria, quintet, etc.) 

Achievement.-Wagner's creation of his own type of musical 
drama was a fantastic singlehanded achievement, considering the 
scale and scope of his art. His method was to condense the con- 
fused mass of material a t  his disposal-the innumerable conflicting 
versions of the legend chosen as a basis-into a taut dramatic 
scheme; and in this scheme. as in his model, the Oresteia of 
Aeschylus, the stage events are few but crucial. the main part 
of the action being devoted to the working out of the characters' 
psychological motivation?. The "poemn-the verbal drama-he 
laid out with musical structure in mind so that it formed a natural 
basis for large-scale musical forms comprising detailed musical- 
emotional development. 

In  setting the poem he used his mastery of construction on the 
largest scale. which he had learned from studying Beethoven, 
to keep the broad outlines clear while he consistently developed 
the leading motives to mirror every shifting nuance of the psycho- 
logical situation. Criticism of these motives as arbitrary, factual 
labels shows a complete misunderstanding of Wagner: he called 
them "carriers of the feeling" and, owing to their essentially emo- 
tional character, their pliability and Wagner's resource in alternat- 
ing, transforming, combining and intermingling them, they do func- 
tion as the subtle expression of the changing feelings, conscious 
or unconscious, behind the dramatic symbols. 

The result of these methods was a new art form, of which the 
distinguishing feature was a profound and complex symbolism 
working on three indivisible planes-dramatic, verbal and musi- 
cal. The vital significance of this symbolism is being more and 
more realized, though its involution of layer beneath layer of mean- 
ing has hardly begun to be explored. Through all the various 
stages of Wagner criticism-the opposition to him as a "modern- 
ist" in his lifetime, the heavy-handed exegesis of his philosophy 
during the high Wagnerian period (1880-1914) and the ill-in- 
formed abuse of his art when reaction set in between World Wars 
I and 11-Wagner's complex interrelation of dramatic. verbal and 
musical symbolism has not been approached with anything like 
the thoroughness it deserves. 

Wagner's symbolic art was a fundamental contribution to the 
stream of thought and feeling passing from Paul Feuerbach, 
through Schopenhauer and Nietzsche, to modern depth psychology. 
The common theme of all his mature u-orks. except The ~VIuster- 
singers, is the romantic concept of "redemption through love"; but 
this element, used rather nai'vely in the three early operas. became, 
in the later musical dramas, a mere catalyst for much deeper corn- 



plexes of ideas on various leyels. I n  The Ring there are a t  least 
five interwoven strands of overt meaning concerned with German 
nationalism, international socialism, the philosophy of Schopen- 
hauer. Buddhism and Christianity. (Wagner sketched a dramatic 
scheme for a Buddhist musical drama, Dze Sieger [The T'fctors], 
and for a Jesus von Nazareth, neither of which he completed.) On 
another level, there is a prophetic treatment of some of the domi- 
nant themes of depth psychology: power complex arising from 
sexual inhibition, incest, mother-fixation and Oedipus complex. 
(See also PSY~HOAYALYSIS.) 

Tristnn stands in a line of symbolism extending from the themes 
of "night" and '.death" explored by such German romantic poets 
as Sovalis,  through the Schopenhauerian indictment of life as an  
evil illusion and the renunciation of the will to live, to the modern 
psychological insight into the relationship between eroticism and 
the death wish. The Mastersingers stands apart as a work in 
which certain familiar themes are treated on a purely conscious 
plane with mellour u~isdom and humour: the impulsiveness of youth 
and the resignation of age, the ecstasy of youthful love. the value 
of music itself as an art. But in Wagner's last work. Parsijal, 
the symbolism returns on a deeper level than before He has been 
much criticized for this strongly personal treatment of a religious 
subject, which mingles the concepts of sacred and profane love; 
but in the light of modern knowledge. his insight into the relation- 
ship betaeen religious and sexual experience can only seem much 
in advance of his time. The  themes of innocence and purity, sexual 
indulgence and suffering, remorse and sexual renunciation are 
treated with a peculiar subtle intensity and depth of compassion 
that explore deeply into the unconscious and make Parsifnl in 
some ways the most visionary of all Wagner's works. 

Influence.-Jf'agner's influence, as a musical dramatist and a 
composer. was a powerful one. Later operatic composers mere 
greatly indebted to him-not only the many ~ v h o  adopted his 
methods more or less implicitly. like Richard Strauss or the few 
who turned them to entirely personal account. like Debussy, but 
even those mho rejected his conception and continued the older 
type of "set-piece" opera. Although few have been able to follow 
him in providing their own verbal basis. all significant opera corn- 
posers have profited from his reform in the matter of giving dra- 
matic depth. continuity and cohesion to their works. "Music 
drama" is dead but musical drama is still fully alive. 

I n  the purely musical field. lT7agner's influence u7as even more 
far-reaching. He  de

v

eloped such a wide expressive range thst he  
was able to make each of his works inhabit a unique emotional 
world of its own; and. in doing so. he raised the melodic and 
harmonic style of German music to its highest emotional and 
sensuous intensity. I t  was this intensity that caused him to be- 
stride the late 19th century like a Colossus: the subsequent his- 
tory of music, apart from the nationalist schools and the develop- 
ment of the  traditional symphony by composers like Sibelius and 
Shostakovich, stems entirely from him, either by extension of his 
discoveries or reaction against them. There was. of course his 
immediate effect on late romantics like Richard Strauss in Ger- 
many and like Bruckner and hfahler both of whom exploited 
his gains in the field of the gigant~c Austrian symphony; but his 
influence was far more widespread than this. The sensuous and 
symbolic content of his works profoundly affected artists of all 
kind? in France and in~pelled Debussy, partly by subtilization and 
partly by rejection, to evoll-e his o n n  elusive sensuous, symbolic 
and epoch-making art  Moreover, ST'agner's persistent modulation 
without perfect cadences and his intensive development of German 
chromaticism, notably in Trista~z, was later carried further by 
Schoenberg to the point where i t  led to the crucial bredkthrough 
into atonality (see H A R A I O ~ Y )  And on the negative aide, the 
psychological intensity of his music caused a violent reaction that 
resulted in the fierce abstract intellectualism of the theory and 
practice of the neoclassic school headed by Stravinsky. Wagner 
was the great turning point of western music, representing a t  once 
the final romantic culmination of the old tonal system and the 
source of the new music of our time. 

See also references under "Wagner, (Wilhelm) Richard" in the 
Index volume. 

BIBLIOGRAPHY.-For a realistic but sympathetic analysis of Wagner's 
phenorncnally complex character, the reader should consult Ernest New- 
man, T h e  L i fe  o f  Richard U'agpzer, 4 vol, (1933-47), which unravels 
the tangled skein mcticu!nusly. Against this work should be checkrd 
all the preceding, unreliabie accounts of Wagner's life and personality, 
including Wagner's own in Mein Leben. 2 vol. (1911), and the official 
German and English biographies by C. F. Glasenapp, Das Lebeit 
Richard W a g n e ~ s ,  6 vol. (1894--1911), and W. A. Ellis, Li fe  o f  Rich- 
ard Wagner, 6 vol. (1900-08). Even Nemman is not absolutely final 
in every last detail. since certain sources (notably the letters of Wagner 
published as the Burrell collection, 1951) were not available to him. 

Wagner's olim prose works were translated into English by LV. A. 
Ellis, 8 vol. (1892-99). The best analytical introduction to Wagner's 
stage works, with exhaustive accounts of the legends on which they are 
based. is Ernest Newman's Wagizer Operas (1949, republished with the 
title Waglzer Nights, 1950). A penetrating and detailed stud\, of 
Wa~ner 's development as a musical dramatist, in close connection k i t h  
his changing theories, is Jack Stein's Richard Wagner alld the Synthesis 
of the Arts (1960). -4. 0. Lorenz, in Das Grkeiwtnis der Fornz 
bri  Richard Jl'agner, 4 vol. (1924-1933), provided a schematic bar-by- 
bar analysis of the musical construction of T h e  Rin,q, Tristan. T h e  
iIlastrrsingcrs and Parsifal. There is no book on Wagner's influence, 
operatic or purely musical; and the studies that attempt to interpret the 
symbolism of Wagner's works should all be approached with caution. 

(13. v. C.) 

WAGNER-JAUREGG, JULIUS (1 85 7-1 940).  Austrian 
psychiatrist. was born a t  IVels in Upper Austria on March 7. 1857. 
H e  was awarded the 1927 Nobel prize in medicine and physiology 
fo r  his introduction of malaria treatment for general paralysis. 
After graduating doctor of medicine a t  the University of Vienna 
in 1880 he worked first in the department of experimental 
pathology and internal medicine and then in the psychiatric clinic. 
I n  1859 he was appointed professor of psychiatry and neurology 
a t  the University of Graz. and in 1593 was called to  the correspond- 
ing chair a t  XTienna and to the directorship of the university hos- 
pital for nervous and menral diseases. H e  held these posts for 
35 years, acquiring an international reputation as a psychiatrist, 
and retired in 1928. 

Cases in x~hich sufferers from nervous or mental disease had 
shown considerable improvement after contracting a febrile in- 
fection had been recorded from early times, but  these empirical 
observations had never been follo~ved u p  systematically. As early 
as 1587 W'agner- Jauregg proposed that nature's experiment should 
be imitated by deliberately producing an infectious disease. and he 
stressrd the advantages uf malaria a s  a disease that could be  in- 
terrupted a t  will by means of quinine. I n  1890 he attempted to 
induce fever by the injection of tuberculin and other foreign pro- 
teins, and it was not until 1917 that he actually inoculated cases 
of progressive paralysis with tertian malaria. The  result was a 
striking improvement in the prognosis of a disease which had 
hitherto been regarded as incurable. 

Although the treatment of general paralysis was later greatly 
modified by the introduction of chemotherapeutic and antibiotic 
agents. Wagner-Jauregg's vork  remained of importance. Earlier 
in his career he had made contributions to other branches of med- 
icine, especially concerning cretinism and other thyroid diseases. 
H e  died in Vienna on Sept. 27. 1930. (IV. J .  BP.) 

WAGON or WAGGON. a large four-vheeled vehicle for the 
carriage of heavy loads, drawn by t.wo or  more horses. This is 
the general English use of the term, where it is more particularly 
confined to large vehicles used in the carrying of agricultural 
produce. I t  is also used of uncovered heavy rolling stock for 
freight on r a i l ~ ~ a y s .  (See RIILVYAY.) I n  the U.S. the  term is ap- 
plied also to lighter vehicles, such as are used for express delivery, 
police work. etc.. and to various forms of four-wheeled vehicles 
used for driving, to which the English term "cart" would be given. 

WAGRAM or DECTSCH 'IVAGRA~T, a village of Austria in the 
plain of the l larchfeld.  11-1; mi. N.E. of Vienna. Pop. (19.51) 
3.996. I t  gives its name to the battle of July 5 and 6. 1809. in 
which the French army under Napoleon defeated the Austrians 
under the archduke Charles. 

On the failure of his previous attempt to  pass his a rmy  across 
the Danube a t  -4spern (see A S P E R X - E S ~ L I X ~ .  BATTLE OF ;  NA- 
POLEOXIC C . ~ P A I G X S ) .  Napoleon set hiinself to  concentrate 
around Vienna and the island of Lobacl not only his 0n.n field 
forces but also every ma.n: horse and gun available froin Italy 
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and south Germany for a final efiort. Every detachment was 
drawn in within 48 hours' call, his rearward communications be- 
ing practically denuded of their covering troops. The island of 
Lobau itself was converted practically into a fortress, and more 
than 100 guns were mounted on its banks to connnand the .4us- 
trian side of the stream. Giving up. in face of this artillery. the 
direct defense of the riverside, the Austrians formed in a great 
arc of about 6-mi. radius extending from the Bisamberg, overlook- 
ing the Danube, in the west, to hlarkgrafneusiedl on the east. 
From this point to the Danube below Lobau a gap was left for the 
deployment of the archduke Johann's army from Pressburg 3 j ,mi. 
distant. This army. however, arrived too late. The total front, 
therefore, n7as about 1 2  mi, for 120,ooo men, which could be re- 
duced to about 6 mi. by a forward march of a couple of hours. 

Mean~vhile Sapoleon replaced the temporary bridges over the 
main stream by means of two solid structures, protecting them 
by palisades of piles and floating booms, and organized an armed 
flotilla to command the waterm-ay. On the island itself prepara- 
tions were made to throw three bridges across the Lobau arm of 
the stream opposite Aspern and Essling. and seven more on the 
right, facing east between Gross Enzersdorf and the main river. 
For several days previous to the great battle the French had sent 
across small detachments; hence when, on the afternoon of July 4, 
an advanced guard was put over near Gross Enzersdorf, the at- 
tention of the Austrians was not particularly attracted and they did 
not interfere. Under cover of this detachment Napoleon's 
pontoniers made the seven bridges. Long before daylight on 
July 5 the troops began to stream across, and about 9 .4.31. the 
three corps destined for the first line (Davout. Oudinot and Mas- 
sCna) had completed their de- 
ployment on a front of about 
6.000 yd. and were moving for- 
ward to make way for the second 
line (Eugkne and Bernadotte j 
and the third line (Marmont, 
Bessikres's cavalry and the 
guard). About noon the general 
ad\rance began, the French open- 
ing out\,.ard like a fan to obtain P L AN O F  THE-BATTLE OF W A G R A M .  

JULY 5-6, 1809 space for manoeuvre. 
The Austrians held a strong position along the line of the Russ- 

bach from Wagram t~ ;\larkgrafneusiedl with their left, while 
their right xyas held ready for a counterattack intended to roll up 
the French attack from left to right when the proper moment 
should come. The movements of the great French masses in the 
confined space were slow! and although the French left under Mas- 
skna pushed the Austrians back'beyond Leopoldsau and Siissen- 
brunn, the main attack on the line of the Russbach did not de- 
clare itself till 8 P.M.; the corps did not attack simultaneously, 
and failed altogether to make any serious impression on the hus- 
trian position. But, hearing of the success of his left ~ ~ i n g  on the 
Russbach, the archduke determined to anticipate the French next 
morning on that side, and four corps were directed upon MassCna, 
who had bivouacked his troops overnight on the line Leopoldsau- 
Sussenbrunn-Aderklaa. the latter, a strongly built village. forming, 
as i t  were, a bridgehead to the passages of the Russbach at 
Wagram. Another corps with a strong cavalry force was also di- 
rected to pivot round hfarkgrafneusiedl and to attack Davout on 
his right; on this flank also the arrival of the archduke Johann was 
expected later in the day. 

The Austrian movements were somen-hat ill connected; never- 
theless, by 11 A . M .  hfassCna's detached left division had been 
driven back almost to Aspern, and hi's right. though aided by 
Bernadotte, had failed to recapture Aderklaa, from which the Aus- 
trians had driven his advanced posts early in the morning. The 
situation for the French looked serious, for their troops XTere not 
fighting with the dash and spirit of former years. But Sapoleon 
was a master in the psychology of the battlefield. and he knew that 
on the other side things \?-ere much the same. He therefore sent 
orders for a great counterstroke. Davout on the right nas to 
press his attack on ,Ilarkgrafneusiedl and roll up the Llustrlan left 
flank, Oudinot, next him. mas simply to engage the enemy on the 

heights with artillery fire for the time being. The capture of 
Markgrafneusiedl was to be the signal for the main blow against 
the Austrian centre by Eugene's two corps (under blacdonald and 
Grenier), which were then moving up. Ilfean~vhile RIIassCna was to 
move laterally across the front to aid his isolated division in guard- 
ing the threatened left flank. The gap thus left was covered by a 
line of guns, soon raised to a total of 104. which prepared the 
advance of the 5th corps (~facdonald)  through the gap on Sus- 
senbrunn, followed by the guard and reserve cavalry. 

Pfacdonald formed his 30.000 men in a gigantic hollow square 
-two lines, each of four deployed battalions. closed up so that the 
whole was six ranks deep, while the remainder of the infantry 
marched behind in column on either flank, and cavalry closed the 
rear. The Austrian round shot cut swaths through this dense 
square, whose trail appeared one mass of dead and dying, creating 
a terrible impression on all who saw it. I t  had shrunk so much 
from losses. and still more from stragglers. that it came to a halt 
in a sandpit a mile short of Siissenbrunn. When reinforced, both 
directly and by divisions launched to attack Aderklaa and Breiten- 
lee on its flanks, Macdonald resumed his advance and reached his 
objective. At the same time %poleon had ordered forward Oudi- 
not to cross the Russbach between Baumdorf and TVagram and to 
strike the joint of the Austrian line at Wagram. The Austrian left 
centre had been weakened by reinforcements sent to the left, hard 
pressed by Davout: and by stretching to cover the gap on the 
other side. This weakening enabled Oudinot to gain Wagram, 
while Davout had also made headmy.  With the penetration near 
Il'agram, the Austrian army mas split. and learning that the arch- 
duke Johann could not arrive until evening the archduke Charles 
at about 2:30 P.M. ordered a general retreat, the inain part west- 
ward and the left wing northward. 

The French had seen more of the slaughter than their adver- 
saries, and except for the emperor and Davout all seem to have 
been completely shaken. Even in Davout's command: always the 
steadiest in danger, the limit of endurance had been passed, for 
when. at about j P.M., the advanced patrols of the archduke 
Johann's force appeared on their flank, panic on a scale previously 
unknom in the gvunde arrne'e seized the right lying. and Napoleon 
had to confess that no further advance was possible for several 
days. 

Berndt (Zahl im Kviege) gives the following figures: French 
181,joo (including 29,000 cavalry) and q jo  guns engaged, of 
whom 23.000 men were killed and wounded) ;.ooo missing; 
Austrians. 128.600 (including 4,600 cavalryj and 410 guns en- 
gaged. losses 19.110 killed and ~ ~ o u n d e d  and 6.740 missing. 

WAGTAIL, the popular name for birds of the subfamily 
~fotacillinae. vihich, together with the Anthinae (see PIPIT), form 
the passerine family Motacillidae. 

The pied wagtail is almost confined as a breeding species to the 
British Isles. I t  constitutes a good example of a species on-ing its 
origin to isolation. I t  is represented,on the continent by the white 
wagtail (M. alba), of which it is a subspecies. Three other species 
occur in England, but the subfamily with several genera and many 
species ranges over the old world, except Australia and Polynesia, 
while Asiatic species reach northwest America. 

il'agtails are long-tailed, generally particoloured birds. frequent- 
ing streams and stagnant water and feeding on seeds, insects, 
worms, small molluscs and crustaceans. The nests are made of 
moss, grass and roots. with a lining of hair and feathers; four 
to six eggs are laid, bluish-white or brown, with yellow marks. 

WAHHABI, the name of a puritan movement within Islam. 
Rahhabis or IkJzwan (brothers) purport to follow in detail the 
practice of the Prophet, and regard as infidels all who do other- 
wise. Their enemies are the enemies of the true faith and their 
every campaign is therefore a jihad (holy war),  death in which 
is a sure passport to paradise. Another feature of these com- , 
munities is the complete elimination of all tribal distinctions. The 
old pastime of tribal raid and counterraid is discountenanced. 
'The blood feud is no more. I n  the matter of doctrine the \\'ah- 
habis (Jkl~z~~1(11~j differ from their fellow Moslems in rejecting a 
large mass of tradition which they regard as unauthentic. Like 
all hloslems they regard the Koran as the word of God and there- 
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fore the foundation of their social code, but there is admittedly 
much in the Koran and much not in it which from the earliest days 
of Islam required explanation or consideration. Such matters 
were freely dealt with by the Prophet in conversation or in his 
practice, the records of which were collected in the form of tradi- 
tions of the Prophet, which, being generally handed down by word 
of mouth, ~ i t h  time grew in volume. See ARABIA: History. 

WAHOO (Euonymus atropurpureus), a small North Ameri- 
can tree of the staff tree family (Celastraceae), known also as 
burning bush, found from New York to Montana and southward 
and sometimes planted for ornament. The handsome fruit, ripen- 
ing in October and persisting until midwinter, is a deeply lobed 
capsule with smooth purple valves which split apart at maturity, 
disclosing large seeds covered with a scarlet aril. See CLIMEING 

BITTERSWEET ; SPINDLE TREE. 
WAINEWRIGHT, THOMAS GRIFFITHS (1794-1852), 

English journalist and subject painter, was born at  Chiswlck in 
Oct. 1794. He contributed to various magazines and painted 
pictures some of which were exhibited a t  the Academy. Because 
of his extravagant habits, Wainewright's affairs became deeply in- 
volved. In  1830 he insured the life of his sister-in-law in various 
offices for a sum of £18,000, and uhen she died, in December of 
the same year, payment was refused by the companies on the 
ground of misrepresentation. Wainewright retired to France, 
where he was seized by the authorities as a suspected person and 
imprisoned for six months. He had in his possession a quantity 
of strychnine, and it was afterward found that he had poisoned 
not only his sister-in-law but also his uncle, his mother-in-law and 
a friend. He returned to London in 1837 but was arrested on a 
charge of forging, 13 years before, a transfer of stock, and was 
sentenced to exile for life. H e  died in Tasmania in 1852. 

The Essays and Criticisms of Wainewright were published in 
1880, with an account of his life, by W. Carew Hazlitt; and the 
history of his crimes suggested to Dickens his story of Hunted 
Domt  and to Bulwer-Lytton his novel of Lucretia. 

WAINWRIGHT, JONATHAN MAYHEW IV (1883- 
1953), U.S. army officer, achieved fame as the hero of Bataan and 
Corregidor in the defense of the Philippines early in World War I1 
(q.v.). Born on Aug 23, 1883, a t  Walla Walla. Wash., Wainwright 
grew up on army posts along the western frontier where his father 
had served in the wars against the Indians. Like his father he 
attended the U.S. Military academy, West Point, N.Y., and on his 
graduation in 1906 was commissioned a second lieutenant of cav- 
alry. His career thereafter followed the usual pattern-service 
with troops, attendance at  army schools and slow promotions. 
During World War I, when he rose to the temporary rank of lieu- 
tenant colonel, he served as adjutant of the training camp at  Platts- 
burg, N.Y., and later saw action in France during the St. Mihiel 
and Meuse-Argonne offensives. He remained in Germany with 
the army of occupation until Oct. 1920. Promoted to major in 
1920, he reached the rank of brigadier general 8 years later when 
he became conlmander of the 1st cavalry brigade. In Sept. 1940 
he was promoted to major general and sailed for Manila to assume 
command of the Philippine division. There, on March 11, 1942, 
when Gen. Douglas MacArthur departed for Australia, Wainwright 
took over command of all U.S. forces in the Philippines, in a situ- 
ation that was already hopeless. At Corregidor on May 6 he uas 
forced to surrender to the Japanese. From that time until Aug. 
1945 General Wainwright was a prisoner of war in Formosa and 
Manchuria. Rescued in time to participate in the surrender cere- 
mony aboard the G.S. battleship "Missouri," he returned to the 
United States in September to be greeted with a hero's welcome 
and to receive the medal of honour. His book, General Wain- 
wright's Story (1946), was edited by R. Considine. Wainwright 
retired from the army Aug. 31, 1947. and died Sept. 2. 1953. 

See Louis Morton, The  Fall of the Philippines, "U.S. Army in World 
War I1 Series" (1953). (L. MN.) 

WAITE, MORRISON REMICK (1816-1888). seventh 
chief justice of the Gnited States, was born in Lyme, Conn.. on 
Nov. 29, 1816. He graduated from Yale college in 1837 and 
studied law in the office of his father, Henry M. Waite, a justice 
of the supreme court of Connecticut. I n  1838 he moved to Mau- 

mee City, O., where he was subsequently admitted to the bar 
and began the practice of law. In  1850 he moved to Toledo, 
where he developed a substantial practice in railroad and other 
corporate matters. Although he was a Whig and later a Republi- 
can, he was not so active in politics as many of his predecessors 
and successors on the supreme court. Waite first achieved na- 
tional prominence in 1871 in the "Alabama" arbitration (q.v.) a t  
Geneva, Switz., where he served as one of the U.S. counsel with 
William M. Evarts and Caleb Cushing. H e  was serving as chair- 
man of the Ohio constitutional convention in Jan. 1874 when Pres. 
U. S. Grant appointed him to the supreme court. H e  served as 
chief justice until his death, which occurred on March 23, 1888. 

I n  general it may be said that the Waite court represented a 
reaction against the extreme nationalist movement which followed 
the close of the Civil War, and the significant contribution of his 
court was the tendency to uphold state powers against claims that 
the 14th amendment or the commerce clause had invalidated the 
state action. The extent of the economic and social problems 
which came before the court in this period is illustrated by the fact 
that before the beginning of Waite's term only 30 cases involving 
the commerce clause of the constitution had reached the court 
(five in the era of the Marshall court), and a t  the close of Waite's 
tenure the number had increased to 158. I n  Waite's term he gave 
the opinion of the court in more than 1,000 cases. 

Waite in many cases held that the privileges and immunities of 
citizens of the United States mere not increased by the 14th amend- 
ment, and that the amendment did not give congress extensive 
power to protect civil rights (see CIVIL LIBERTIES). While Waite 
represented a movement to uphold the power of the states, state- 
ments by him, first in Munn v. Illinois, 94 U.S. 113 (1877), later 
in Stone v. Farmer's Loan and Trust Co., 116 U.S. 307 (1886), that 
a state cannot "do that which . . . amounts to taking of private 
property for public use . . . without due process of law" were 
used by subsequent supreme courts as the basis of asserted 
power of the supreme court to invalidate state police power (q.v.) 
regulations of private property. I n  one of the few cases in which 
Waite invalidated a state act, Hall v. De Cuir, 9 j U.S. 485 (1878), 
a Louisiana reconstruction statute which required all carriers to 
give equal accommodation without discrimination on account of 
race or colour was involved. This statute was held unconstitu- 
tional as a "direct burden" upon interstate commerce and there- 
fore a matter for national regulation. In  1945 this case served 
to invalidate a Virginia statute requiring interstate carriers to 
separate races (Morgan v. Virginia, 328 U.S. 373 [1945]). 

Waite's most famous case was Munn v. Illinois, one of a group of 
six cases known as the Granger cases, involving legislation grow- 
ing out of the Populist movement in Illinois and other states, 
principally in the midwest, to fix maximum rates to be charged by 
grain elevators and railroads. The suits instituted to test the 
validity of these laws charged that state laws providing for rate 
fixing constituted deprivation of private property "without due 
process of law" under the 14th amendment. Waite borrowed a 
phrase from Lord Chief Justice Sir Matthew Hale in 17th-century 
England (Hale, De Portibus maris) to hold that when a business 
or private property was "affected a i t h  a public interest" it was 
subject to regulation. The chief justice said that where business 
was subject to regulation, then "for protection against abuses by 
legislatures, the people must resort to the polls, not to the courts." 
Without doubt the basic significance of this case was the estab- 
lishment of the idea, foreign to much of the economic thinking of 
the time, that private property was subject to legislative regula- 
tion. Waite's loose use of the phrase borrowed from Lord Hale 
was in later cases turned to a contrary purpose so that no regula- 
tion was permitted unless the business was in the nature of a pub- 
lic utility. I t  was not until 1934 (in Nebbia v. 1Vew York,  201 U.S. 
502 [1934]--New York milk cases) that the supreme court re- 
turned to Waite's own idea of the legislative power-private prop- 
erty could be regulated whenever the court could find that the 
legislature sought to fulfill a public interest. 

Another of Waite's decisions, Reynolds v. United States, 98 
U.S. 145 (1878), which attracted notoriety at  the time and was 
considered with renewed interest in the second half of the 20th 



century, concerned religious freedom. The question was whether 
the religious belief of a hlormon must be accepted as a justifica- 
tion for a criminal act (polygamy) because the 1st amendment 
forbids congress to pass a law which shall prohibit free exercise 
of religion. Subsequent interest in the case stemmed from its 
extended discussion of the meaning of the constitutionally pro- 
tected religious freedom. Waite held that congress could make 
polygamy by a Mormon a criminal act, for he drew a distinction 
between freedom to believe, which was protected, and freedom to 
practise certain acts which were not protected by the constitution 
against legislative acts. 

The 14 years of Waite's chief justiceship are sometimes a for- 
gotten period in constitutional history or are treated as a time in 
which the chief justice is described as a weak or  insignificant 
leader. Yet Waite and his court established or confirmed many 
of the accepted principles of U.S. constitutional jurisprudence. 
Waite also attempted to establish a conception of the office of chief 
justice which would take it out of politics. . H e  stopped considera- 
tion of his name for  the presidency because he thought such con- 
sideration would detract from the prestige of the court, and he 
refused for similar reasons to serve on the electoral commission 
(q .v . )  in the Hayes-Tilden controversy. 

See Bruce Raymond Trimble, Chief Justice Waite, Defender o f  the 
Public Interest ( 1938 )  ; Felix Frankfurter, The Commerce Clause Under 
Marshall, Taney and Waite (1937). (A. DM.) 

WAITS, the itinerant musicians who paraded the streets a t  
night a t  Christmas time (AS.  wacun, to "wake" or "watch"). 
The waits of the 14th and 15th centuries were watchmen who 
sounded horns or even played a tune to mark the hours. The 
book of household expenses of Edward IV (1478) provides for 
"a wayte. that nyghtely from Mychelmas to  Shreve Thorsdaye 
pipe the watch within this courte fowere tymes; in the somere 
nightes three tymes." 

Besides "piping the watch" and guarding the palace against 
thieves and fire, this wait had to attend a t  the installation of 
knights of the Bath. London and all the chief boroughs had their 
corporation waits from the early 16th century. In  1582 Dudley, 
earl of Leicester, wrote to the corporation of London asking that a 
servant of his should be admitted to the city waits. The London 
waits played before the mayor during his annual progress through 
the streets and a t  city dinners. 

In  the 18th and early 19th century the ordinary street watch- 
man serenaded householders at  Christmas time, calling round 
on Boxing day to receive a gratuity for their tunefulness. When 
in 1829 their place as guardians of the city's safety was taken by 
police, private individuals kept up the custom. 

WAKATSUKI, REIJIRO (1866-1949), Japanese states- 
man, graduated in law at  the Imperial university of Tokyo in 
i892, when he also entered the civil service. H e  was nominated 
crown member of the house of peers in 191 r ,  and was minister of 
finance in 1912 and in 1914-15, and also minister of home affairs 
in 1924-26. H e  succeeded Viscount Kato as prime minister and 
leader of the Kensei-kwai party in 1926. He desired to broaden 
the basis of his cabinet by including members of the Seiyuhonto 
party, but failed, and was compelled to reconstitute his ministry 
(June 1926). exclusively with members of the Kensei-kwai party. 
Later on, he succeeded in obtaining the support of the Seiyuhonto 
party, thus securing a majority in the chamber. During the 
autumn of 1926 proceedings against students accused of com- 
munism caused considerable unrest. But the real cause of his 
fall on April 16, 1927, was the failure of the Suzuki firm. Later, 
the Kensei-kwai and Seiyuhonto united to establish a new party, 
Minseito, on June I, 1927. Wakatsuki transferred the leader- 
ship to Hamaguchi, co-operating with Tokonami, the leader of 
Seiyuhonto. A few years later, on April 14, 1931, he again was 
selected to head a cabinet, but his tenure lasted only a few months, 
until Dec. I 2. He died near Ito, Japan, Nov. 21, 1949. 

WAKE, "waking" or watching round a corpse before burial 
(AS.  wacan, to "wake" or "watch"); in the wider sense, a vigil 
kept to commemorate the dedication of the parish church. This 
religious wake consisted in an all-night service of prayer and medi- 
tation in the church. These services, termed Vigiliae by the 

church, appear to have existed from the earliest days of Anglo- 
Saxon Christianity. Each parish kept the morrow of its vigil as a 
holiday. Wakes soon degenerated into fairs; people from neigh- 
bouring parishes came to join in the merrymaking, and the revelry 
and drunkenness became a scandal. In  1445 Henry VI tried to 
suppress markets and fairs on Sundays and holy days. 

Side by side with these church wakes there existed the custom 
of "waking" a corpse. The custom, as far as England was con- 
cerned, seems to have been older than Christianity, and to have 
been at  first essentially Celtic. Doubtless it had a superstitious 
origin, the fear of evil spirits hurting or even removing the body. 
The Anglo-Saxons called the custom lich-wake or like-wake (A.S. 
tic, "a corpse"). With the introduction of Christianity the offer- 
ing of prayer was added to the vigil. As a rule the corpse, with a 
plate of salt on its breast, was placed under the table, on which 
was liquor for the watchers. These private wakes soon tended to 
become drinking orgies. With the Reformation and the conse- 
quent disuse of prayers for the dead the custom of waking became 
obsolete in England, but survived in Ireland. 

WAKEFIELD, EDWARD GIBBON ( I  796-1862), British 
statesman, prime mover in colonizing New Zealand, was born in 
London on March 20, 1796. Wakefield was for a short time a t  
Westminster school. He eloped at  20 with Eliza Susan Pattle, 
the orphan daughter of a merchant in the far east trade. Her 
relatives became reconciled to the match and procured Wakefield 
a secretary's appointment in the British legation at Turin. He 
resigned this post in 1820, upon the death of his wife and then 
spent some years in Paris. In  1826 he decoyed Ellen Turner, 
the daughter of a wealthy manufacturer, from school by means of 
a forged letter and induced her to believe that she could only 
save her father from ruin by marrying him. She accordingly 
accompanied him to Gretna Green. where they went through a cere- 
mony of marriage. His wife's relatives pursued them to France 
and persuaded her to leave him. He was tried with his confeder- 
ates at Lancaster assizes (March-May 1827), convicted and sen- 
tenced to three years' imprisonment in Newgate. The marriage, 
which had not been consummated, was dissolved by parliament. 

Wakefield turned his attention while in prison to colonial affairs 
and acutely detected the main causes of the slow progress of the 
Australian colonies in the enormous size of the landed estates 
and the reckless methods of allocation of land. H e  proposed 
the sale of land in small quantities a t  a sufficient price, and the 
employment of the proceeds as a fund for promoting immigra- 
tion. These views were expressed with extraordinary vigour in 
his Letter From Sydney ( ~ S z g ) ,  published while he was sti!l in 
prison, but composed with such graphic power that it  has been 
continually quoted as if written in Australia. After his release, 
Wakefield produced a tract on the Facts Relating to the Punish- 
ment of Death i n  the Metropolis, with a vivid picture of the 
condemned felons in Newgate and another on incendiarism in the 
rural districts, with an equally powerful exhibition of the degraded 
condition of the agricultural labourer. 

He soon, however, became entirely engrossed with colonial af- 
fairs and having impressed John Stuart Mill, Col. Robert Torrens 
and other leading economists with the value of his ideas. became 
the motive force behind the South Australian company, by which 
the colony of South Australia was ultimately founded. In 1833 
he published anonymously England and America, a work primarily 
intended to develop his own colonial theory outlined in the ap- 
pendix entitled "The Art of Colonization." The body of the work 
is fruitful in seminal ideas, though some statements may be rash. 

In 1837 the New Zealand association was established, as a 
result of Wakefield's efforts. Scarcely, however, was this great 
undertaking fairly begun when he accepted a post on Lord Dur- 
ham's staff on the latter's appointment as lord high commissioner 
in Canada (see DURHAM, JOHN GEORGE LAMBTON, IST EARL OF). 
The "Public Lands and Emigration" section of the Durham re- 
port embodied Wakefield's ideas and he is said to have been the 
means by which the report mas given prematurely to the public 
through The Times, to prevent its being tampered with by the 
government. H e  certainly acted in this spirit a few months later, 
when in May 1839, understanding that the authorities intended to 



WAKEFIELD-WAKSMAN 
prevent the dispatch of emigrants to New Zealand. he hurried site of George Washington's birthplace, was purchased by his 
them off on his own responsibility, thus compelling the government father in 1 i18. The original house, situated between Bridges creek 
to annex the country just in time to anticipate a similar step on the and Popes creek, where George Washington spent the first three 
part of France (see NEW ZEALAND: History). In 1846 Wake- or four years of his childhood, was accidentally burned during 
field. exhausted by work, was struck down by apoplexy and spent the Revolutionary War, and no description of it has survived. 
more than a year in complete retirement, writing during his The memorial mansion, built in 1931 by the Wakefield National 
gradual recovery his Art of Colonizatio~z. Memorial association, therefore represents a Virginia plantation 

The management of the company had meanwhile passed into house of the 18th century but is not a restoration. The estate 
the hands of others, whose sole object was to settle accounts with and the memorial mansion were donated to the United States in 
the government and wind up the undertaking. Wakefield seceded, 1931 and became the George Washington Birthplace National 
and joined Lord Lyttelton and John Robert Godley in establishing tmnument. (E .  M. RY.) 
the Canterbury settlement as a Church of England colony. A WAKE ISLAND, an atoll in the central Pacific ocean 2,302 
portion of his correspondence on this subject was published by mi. W. of Honolulu and 1,987 mi. S.E. of Tokyo. I t  consists 
his son as The Founders o f  Canterbury (Christchurch, 1868). In of three low lying (altitude 21 f t . )  islets, Wilkes. Peale and Wake 
1854 he appeared in the first N e ~ v  Zealand parliament as extra- (24 sq.mi. in all), lying in a horseshoe shape on the reef, separated 
official adviser of the acting governor, a position which excited by """OU', shallow channels and enclosing a lagoon 44 mi. long 
great jealousy, and as the mover of a resolution demanding the and 2 mi. wide. I t  ~ ~ ~ a s  probably seen by the Spanish explorer 
appointment of a responsible ministry, that year wakefieldls Mendafia in 1568 and was visited by the British Capt. itTilliam 
health broke down, H~ spent the rest of his life in retirement, Wake in 1796; its position (latitude 19" 16' N., longitude 166" 
dying at Wellington on May 16. 1862. 39' E.) was fixed by the U.S. exploring expedition under Lieut. 

Lvakefield was a man of large views and lofty aims and in Charles bTilkes in 1841. It was formally claimed by the U.S. in 
private life displayed the warmth of heart which commonly ac- 1899 to be used as a cable station and was placed under naval 
companies these qualities, But he hesitated at nothing necessary jurisdiction in 1934. In  1935 a commercial airline established a 
to accomplish an object and the conviction of his untrustu,orthi- seaplane base and hotel there for overnight stops on transpacific 
ness gradually alienated his associates and left him politically flights to Guam and the Philippines. 

powerless. Excluded from parliament by the fatal error of his In  1941, recognizing the strategic location of Wake, the U.S. 

youth, he was compelled to resort to indirect means of working navy began the construction of an air and submarine base which 
was about half completed at  the time of the Pearl Harbor attack. 

Out his plans influencing public men' But for a this tirne the atoll Tvas by Comdr, W, S, Cunning- paradox, his intellectual powers were of the highest order. 
& B L I O G R A P H Y . - P ~ ~ ~ ~ ~  Paul Leroy-Beaulieu, De la co lo~ i sa t ion  chez ham. U.S.N.; the marine defense force of about 447 men was un- 

les  pez~ples modernes (1891). See biographies by R. Garnett (1898) ; der Maj. James P. S. Devereux and there were about 1.100 civilian 
A. J.  Harrop (1928) ; I. O'Connor (1929) ; R. C. Mills, T h e  Colonisation workers on the atoll. The Japanese first attacked Wake with 36 
of Australia; 1829-42 (1915) ; J .  S. Marais, Tlze Colonisaiion o f  New bombers at  noon on Dec. 8: 1941 (Wake time). a few hours after 
Zealand (1927). 0'. G. B.) the Pearl Harbor assault. A Japanese naval task force. including 

WAKEFIELD, a city and a county and parlia- cruisers, destroyers and transports, appeared on Dec. 11, but was 
mentary borough in the West Riding of Yorkshire, Eng. repulsed \vith considerable loss by the coast defense guns and air- 
('95 ') 60,371 Area 8.3 sq.mi. On the "Ider river at the craft,  Thereafter, however, the Japanese had the atoll under 
eastern edge of the Pennines, i t  became the meeting place of the almost continuous air attack, and a U.S. relief force failed to 
lowlanders with the people of the dales and thus developed as a reach the area before the Japanese returned on Dee, 23 with a 
market. It  is still an agricultural centre and is also a focus of rail and much more powerful force, In the predawn hours they succeeded road routes from all parts of Yorkshire and the headquarters oi the 
county council of the West Riding. Textiles and coal account for in putting about 1,000 troops ashore and after five hours of fierce 
about hali the local employment, and there are chemical and engineer- resistance the island commander surrendered when the situation 
ing industries, brewing and a considerable traffic in grain. The Aire had become manifestly hopeless. Altogether 1,616 Americans 
and Calder Navigation canal connects it with the Humber ports. were captured and most of them were evacuated to China and 

The name (Wacafeld in Domesday) probably denotes the site of Japan. The Japanese fortified the atoll heavily, but repeated at- the annual festivals or woke plays, and the town became noted for 
its miracle plays and, more recently, for its music festival. Wake- tacks by U.S. aircraft during the remainder of the war devastated 
field was the chief place in a large estate belonging to Edward the it completely. The Japanese garrison surrendered on Sept. 4, 
Confessor and was still a royal manor in 1086. Shortly aiterward it 1945, and the U.S. immediately constructed a naval air base there 
became a baronial liberty, extending into Lancashire and Cheshire. for  the use of planes en route from Hawaii to Japan, Commercial In 1204 the lord of the manor received a grant of a three days' fair at 
Wakefield, and as early as 1231 the town seems to have had some form planes began to use the atoll again on NOV. 25, 1945. w a k e  was 
of burghal organization. By 1308 it had a a7001 market; about 1470, the scene on Oct. 15, 1950 (Wake time), of an important confer- 
foreign cloth weavers, chiefly Flemings, began to settle there; and by ence between Pres. Harry S. Truman and Gen. Douglas MacArthur 
1500 Wakefield was the centre of the district. During the 18th century (q,v,) regarding the situation in J ~ ~ ~ ~ ,  K~~~~ and the far east it became noted for the manufacture of woolen stuffs. In 1342 rights 
of toll were granted to repair the bridge over the Calder, and a chantry generally. Placed under the control of the Civil Aeronautics ad- 
chapel was built alongside it; the chapel was drastically restored in ministration, Wake continued to serve as a stopping point for 
1847, its ancient facade now being at Kettlethorpe hall; and a modern military and commercial planes flying the North pacific. 
bridge was built beside the old one in 1933. The toa7n was attacked 
and taken by Lord Fairfax in 1643 but Sandal castle, south of the (J. H. K.) 
river, was not taken until 1644; it was dismantled in 1648. WAKE-ROBIN, a name given to various wild flowers of the 

Down to 1832 Wakefield was under the superintendence of a con- genus Trillium of h'oith America and Asia, and also applied to  the 
stable appointed by the steward of the lord of the manor, but in that cuckoopint of Europe and north Africa. See CUCKOOPINT; TRIL- year the town was enfranchised and now the borough returns one 
member. In 1848 a charter of incorporation was granted; in 1888 the LIUM. 

town was created a city; and in 1915 it became a county borough. WAKSMAN, SELMAN ABRAHAM (1888- ), U.S. 
In 1888 the bishopric of Wakefield was formed, almost entirely microbiologist and biochemist; won the Nobel prize in physiology 

from that of Ripon. The diocese includes about one-seventh of the and medicine in 1952 for  the discovery of streptomycin (q.u,).  parishes of Yorkshire and covers a small portion of Lancashire. The 
cathedral is the ancient parish church of All Saints, rebuilt in 1329, One of the vtorld's foremost authorities on soil microbiology and 
whose crocketed spire (247 it.) is the highest in Yorkshire. The Queen On antibiotics derived from microorganisms of the soil; his most 
Elizabeth Grammar school was founded in 1591, and among its scholars important contributions were in the characterization and classi- 
was John Radcliffe (1650-1714), iounder of the Radcliffe observatory fication of the  ti^^^^^^^, which include many antibiotic- 
and library at Oxford. George Gissing was also a native of Wakefield. 
The city has a museum and an art gallery. producing organisms. M7aksman and his pupils and co-workers 

The battle of Wakefield (1460) was fought near Sandal castle, a discovered and described many new species and also characterized 
monument marking the spot where Richard Plantagenet fell. the antibiotics which thev ~roduce .  Outstanding amone them were 

WAKEFIELD ESTATE, Westmoreland county, Va., the streptomycin. first descrided in 1944, the firsCimporLnt specific 



agent effective in the treatment of human tuberculosis, and neo- 
mycin, reported in 1949. extensively used in treating numerous 
infectious diseases of man, animals and plants. 

Waksman was born July 2 2 ,  1888. in Priluka. Russia. He emi- 
grated to the United States in 1910 and became a naturalized citizen 
in 1916. H e  received his B.S. and M.S. degrees in agriculture at 
Rutgers university and his Ph.D. in biochemistry at the Univer- 
sity of California. With only brief interludes, his teaching and 
research were all at Rutgers. There he became professor of soil 
microbiology in 1930 professor and head of a newly organized de- 
partment of microbiology in 1940 and director of its institute of 
microbiology, which he established in 1949. He also organized a 
division of marine microbiology at JVoods Hole Oceanographic in- 
stitute and served as consultant and adviser to many governmental 
institutions and commercial organizations. I n  addition to scien- 
tific papers and books: he wrote an autobiography My Life with 
the Microbes (19 54). (M. FD.) 

WALACHIA or WALLACHIA, a former principality of south- 
eastern Europe, constituting after its union with Moldavia on 
Nov. 9, 1859. a part of Rumania ( q . ~ . ) .  

WALAFRID STRABO (or Strabus, i.e., "squint-eyed") 
(d. 849). German monk and theological writer. was born about 
808 in Swabia. He  was educated at the monastery of Reichenau, 
near Constance, where he had for his teachers Tatto and Wettin. 
Then he went on to Fulda, where he studied under Hrabanus 
Maurus before returning to Reichenau. of rvhich monastery he 
was made abbot in 838. There is a story-based, however, on no 
good evidence-that LValafrid devoted himself so closely to let- 
ters as to neglect the duties of his office, and so was expelled from 
his house; but, from his own verses, it seems that the real cause 
of his flight to Spires was that he espoused the side of Lothair I 
( q . ~ . )  on the death of Louis the Pious in 840. He was. however, 
restored to his monastery in 842, and died on Aug. 18: 849, on 
an embassy to his former pupil, Charles the Bald. 

Works.-Of his theological works the most famous is the 
exegetical compilation which, under the name of Glnsn ordinariu 
or the Glosa, remained for about 500 years the most widespread 
and important quarry of medieval biblical science. and even sur- 
vived the Reformation, passing into numerous editions as late 
as the 17th century. The oldest known copy, in four folio vol- 
umes. is almost entirely Walafrid's work and gives us his method. 
In  the middle of the pages is the Latin text of the Bible; in the 
margins are the "glosses," consisting of a very full collection of 
patristic excerpts in illustration and explanation of the text. An 
Expositio quutuor Evangeliorum is also ascribed to Walafrid. 

Of interest also is his De exordiis et incrementis rerum ecclesi- 
usticarum written between 840 and 842. I t  deals with ecclesiasti- 
cal usages, churches, altars, prayers. bells, pictures, baptism and the 
Holy Communion. Walafrid shows no trace of belief in transub- 
stantiation as taught by his famous contemporary Radbertus. 

Walafrid's chief historical works are the rhymed Vita sancti 
Gnlli and a much shorter life of St. Othmar. abbot of St. Gall 
(d. j 59). A critical edition of them by E. Dummler is in the 
Monzimenta Germaniae hist. Poetae Latini, ii, p. 259 ff. (1884). 
Walafrid's poetical works also include a short life of St. Blaith- 
maic, a high-born monk of Iona, murdered by the Danes in the 
first half of the 9th century; a life of St. Mammas; and a Liber 
de visionibus Wettini.  

Many of Walafrid's other poems are, or include, short addresses 
to kings and queens (Lothair, Charles, Louis. Pippin, Judith, etc.) 
and to friends. 

His most famous poem is the Hortulzls, dedicated to Grimald. 
I t  is an account of a little garden that he used to tend with his 
own hands, and is largely made up of descriptions of the various 
herbs he grew there and their medicinal and other uses. 

WALCOTT, CHARLES DOOLITTLE (1850-1927), U.S. 
paleontologist and geologist, noted principally for work on the 
Cambrian faunas of h'orth America. He was born in New York 
Mills, N.Y., March 31 and became interested in fossils as a boy. 
After selling a collection to Harvard university he became as- 
sistant (1876) to James Hall. state geologist of New York. He 
studied the geology and paleontology of New York, eastern Canada, 

Ohio and Indiana. In  1879 he became assistant geologist on the 
newly organized C.S. geological survey. I n  1883 he was appointed 
paleontologist of the U.S. survey and honorary curator of the 
National museum. His interest in Cambrian paleontology carried 
him to all parts of the west, all of the Appalachian states, eastern 
and western Canada and Wales. These studies and his search for 
Pre-Cambrian fossils continued throughout the remainder of his 
life in spite of continuous administrative duties. 

Walcott published about 300 scientific papers and books. The 
most notable are on the appendages of trilobites, paleontology of 
the Eureka (Nev.) district, Cambrian faunas of North America, 
fauna of the Olenellus zone, Cambrian correlations, fossil medusae, 
Cambrian brachiopods, Cambrian geology and paleontology (5 
vol.) and Cambrian faunas of China. Although Walcott never 
attended college he received 12 honorary degrees, four from 
European universities, and many other honours. He died in Wash- 
ington, D.C.. Feb. 9, 1927. (J.  M. WR.) 

WALD, LILLIAN D. (1867-1940), U.S. sociologist, nurse 
and social worker. who originated municipal school nursing, was 
born in Cincinnati, 0 . .  on March 10, 1867. She graduated (1891) 
from the New York hospital training school for nurses. I n  1893 
she founded the internationally known Henry Street settlement for 
social services and later expanded it into a nurses' training centre. 
She began the work of the school nurse in New York city in 1902 
and planned the district nursing service of the American Red 
Cross. Vitally interested in the promotion of child welfare. Miss 
A'ald was active in promoting the establishment of the federal 
children's bureau in 191 2 .  She served the cause of public welfare 
on several national and international commissions and conferences, 
notably in the 1919 series a t  Cannes, Ziirich and Washington; was 
chairman of the American Union Against Militarism; one of the 
organizers of the Xational Women's Trade Union league; and 
represented the public from 1910 on the joint board of sanitary 
control of certain trades. Her books include The House on Henry 
Street (1915) and Windoze~s on Henry Street (1934). She died 
on Sept. I ,  1940 in Westport, Conn. 

WALDECK, a kreis and former state of Germany, between 
Westphalia and Hesse-Nassau. Once a principality and from 
Nov. 1918 to March 1929 a republic and constituent state of the 
Weimar republic, it was, on April I ,  1929, amalgamated with 
Prussia at the request of its people. I t  has an area of 420 sq.mi., 
covered \vith hills, which culminate in the Hegekopf (2,766 ft .) .  
The centre is the plateau of Corbach. The chief rivers are the 
Eder and the Diemel, flowing into the Weser. Pop. (1950) 91,925. 

Oats is the principal crop, but rye, potatoes and flax are also 
grown, and fruit cultivated. There are mines, slate and stone 
quarries. Manufactures are retarded by isolation from railways. 
The old capital was Arolsen (pop. 5,759 in 1950). 

WALDECK-ROUSSEAU, PIERRE MARIE RENX? 
(1846-1904j, French statesman, remembered for his legalization 
of trade unions, for his pacification of the Dreyfus affair and 
for his Associations law, was born at  Kantes on Dec. 2 ,  1846. 
Having studied law at Poitiers and in Paris. he practised as a 
barrister at Saint-Nazaire from 18jo and at  Rennes from 1873 to 
1879, when he was elected to represent Rennes in the chamber of 
deputies. A supporter of LCon Gambetta, he first distinguished 
himself with a report to the committee on the reform of the 
judiciary (1880). Re-elected deputy in 1881, he was minister of 
the interior in Gambetta's cabinet (Kov. 1881-Jan. 1882) and 
again in Jules Ferry's (Feb. 1883-March 1885). To these years 
belong his circular to the prefects warning them against appointing 
the nominees of deputies instead of those of the government to 
offices in the de'partements (1881) ; and the celebrated loi U7aldeck- 
Rousseazi of 1884, which legalized the formation of trade unions 
(with certain restrictions). 

From 1885 to 1889 Waldeck-Rousseau sat as deputy for Ille-et- 
Vilaine. He did not stand for re-election to the chamber in 1889 
or in 1893, but continued practising as a barrister in Paris.(where 
he was enrolled as one in 1886) ; and in 1893 he defended Gustave 
Eiffel in the trial at the climax of the Panama scandal. In  1894, 
however, he became senator for the de'partement of Loire. He  
stood as candidate for the presidency of the republic in 1895, but 
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~vithdretv in order to allow Fklix Faure an absolute majority. SECTS OF THE MIDDLE AGES 

On the fall of Charles Dupuy's ministry in June 1899, during The name Waldenses was given to the members of a n  heretical 
the agitation about the proposed retrial of Alfred Dreyfus (see Christian sect which arose in the south of France about 1170. 
FRANCE: History), Waldeck-Rousseau Tvas invited to form a cabi- The history of the sects of the middle ages is obscure, because 
net. He assembled a coalition of "republican defense," another the earliest accounts of them come from those who were con- 
"union of the left," comprising at  one extreme Gen. G. A. A. de cerned in their suppression. Later apologists of each sect reversed 
Gallifet and at the other Alexandre Millerand, the first Socialist to the process. I n  early times these sectaries produced little litera- 
hold office under the third republic (this appointment was the ture of their own; when they produced a literature a t  the begin- 
occasion of a split in the French Socialist party). When Dreyfus ning of the I jth century they attempted to claim for  it  a much 
was again found guilty at his retrial, the government promptly earlier origin. Hence there is confusion on every side. The 
advised Pres. Emile Loubet to grant him a pardon. To restore the polemical conception which has done much t o  perpetuate this 
rule of law and to put an end to the disorders provoked by the confusion is that of the historical continuity of Protestantism from 
"nationalist" factions ("plebiscitary republicans" and monarch- the earliest times. According t o  this view the church was pure 
ists), ivaldeck-Rousseau had recourse to procedure under the law and uncorrupt till the time of Constantine, when Pope Sylvester 
of 1875. whereby the senate could be transformed into a high court gained the first temporal possession for the papacy, and SO began 
to try cases of treason: the result was the condemnation of Paul the system of a rich, powerful and worldly church, with Rome for  
Dkroulkde (q.11.) and his supporters in Jan, 1900. Waldeck- its capital. Against this secularized church a body of witnesses 
Rousseau could thereafter maintain order without displays of force, silently protested; they were always persecuted but  always sur- 
relying on the senate and manipulating the groups in the chamber vived, till in the 13th century a desperate attempt was made by 
of deputies. The amnesty of Dec. 1900, against further prosecu- Innocent 111. t o  root them out from their stronghold in southern 
tions in the Dreyfus affair, was chiefly the result of his advocacy. France. Persecution gave new vitality to their doctrines, which 

The most important measure of the later period of iyaldeck- passed on to Wycliffe and Huss, and through these leaders pro- 
Ro~!sseau's administration was the Associations law of July I ,  duced the Reformation in Germany and England. 
1901. This on the one hand abolished all restrictions on the But, so far as can now be discovered the heretical sects of t h e  
right of association for licit purposes but on the other withheld middle ages rested upon a system resembling Manichaeism which 
this freedom from religious congregations, for which specific was imported into Europe from the East. (See MANICHAEISM.) 
authorization by statute was required. In the debating preceding The Manichaean system of dualism, with its severe asceticism, 
enactment Waldeck-Rousseau avoided exireme anticlericalism; and its individualism, which early passed into antinomianism, 
and in 1903 he emerged from retirement to protest against the was attractive to many minds in the awakening of the 11th 
interpretation that Emile Combes was putting on the law in century. I t s  presence in Europe can be traced in Bulgaria soon 
refusing on principle to authorize any religious associations. after its conversion in 862, where the struggle between the Eastern 

The elections of April-May 1902 returned a majority favour- and Western churches for the new converts opened a way for 
able to the government; and surprise was felt when Waldeck- the more hardy speculations of a system which had never entirely 
Rousseau resigned on June 3, 1902. He died on Aug. 10, 1904. disappeared, and found a home amongst the Paulicians (9.v.)  

WALDEN, PAUL (1863-19j7), Russian chemist who won in Armenia. The name of Cathari (q.v.) ,  taken by the ad- 
international fame by his discovery in 1897-99 of the phenomenon herents of this new teaching, sufficiently shows the Oriental ori- 
known as the "Walden inversion," was born at Rosenbeck castle gin of their opinions, which spread from Bulgaria amongst the 
near Riga in the district of Livonia, on July 26 (new style; July 14, Slavs, and followed the routes of commerce into central Eu- 
old style), 1863. He studied at the universities of Riga, Leipzig rope. The earliest record of their presence there is the condem- 
and Munich, and was successively professor of chemistry a t  Riga, nation of ten canons of Orleans as Manichees in 1022, and 
St. Petersburg, Moscow, Rostock and, after Rostock was burned soon after this we find complaints of the prevalence of heresy 
in 1942, guest professor at  Tiibingen. In 1912 he was delegate in northern Italy and in Germany. The strongholds of these 
to the International Congress of Applied Chemistry, New York, heretical opinions were the great towns, the centres of civilization, 
and in 1927-28 visiting professor at  Cornell university, Ithaca, because there the growing sentiment of municipal independence, 
N.Y. and the rise of a burgher class through commerce, created a 

The Walden inversion is a chemical reaction in which a reversal spirit of criticism directed against the worldly lives of the clergy. 
of the rotatory power of an optically active compound takes place. The system of Catharism recognized two classes of adherents, 
I t  indicates that the mechanism of substitution does not involve credentes and perfecti. The perfecti only were admitted to  its 
the simple replacement of one group by another, but probably the esoteric doctrines and to its superstitious practices. T o  the 
loosening of all groups and atoms followed by a rearrangement. ordinary men i t  seemed to be a reforming agency, insisting on a 
'Clialden's later researches were concerned mainly with the electrical high moral standard, and upholding the words of Scripture against 
properties of solutions, but his publications covered a wide range. the traditions of an overgrown and worldly church. I t  may be 
As a noted historian of chemistry, his best-known work is Ge- said generally that Catharism formed the abiding background of 
schichte der Chemie (1947; 2nd ed., 1950). He died in the village mediaeval heresy. Prevailing discontent, in conflict with authority 
of Gammertingen near Sigmaringen, Ger., Jan. 24,. I 9 57. His generally ended by borrowing something from Catharism. The  
"Notes From the Life of a Chemist" was translated Into English result was that in the beginning of the 13th century there was a 
by R. E .  Oesper, J .  Chem. Educ., 28:160 (1951) (if'. J. BP.) tendency t o  class all bodies of heretics together. 

WALDENBURG (Polish ~ ~ ' A L B R Z Y C H ) ,  a town in Wroclaw, 
Pola~ld, in former German Silesia. Waldenburg, which became a WALDENSIAN SECT 

town in 1426, lies in the centre of the productive coal district Most of these sects were stamped out before the period of the 
of the Waldenburger Gebirge, a branch of the Sudetic chain. middle ages came t o  a close. The Waldenses, under their more 
Among other industrial establishments are machine, brick, wire, modern name of the Vaudois, survived into the 19th century 
furniture, porcelain and earthenware factories and a china-painting in the valleys of Piedmont, and have been regarded as a t  once 
establishment; there are also numerous flax-spinneries and linen the most ancient and the most evangelical of the mediaeval sects. 
factories in the neighbourhood. I t  was incorporated into Poland I t  is, however, by no means easy to determine their original 
in 1945. Pop. (1960) 117,100. tenets, as  in the 13th and 14th centuries they were a body of 

WALDENSES. The Waldensian valleys lie to the southwest obscure and unlettered peasants, hiding themselves in a comer, 
of Turin, in the direction of Monte Viso, being fertile and well while in the 16th century they were merged in the Reformation. 
wooded. The principal town near the valleys is Pinerolo (Pi- Already in the 9th century there were many protests against 
gnerol). Just to its southwest there opens the chief Waldensian the rigidity and want of spirituality of a purely sacerdotal church. 
valley, the Val Pellice, watered by the stream of that name with Thus Berengar of Tours (999-1088) upheld the symbolic char- 
the capital, Torre Pellice. acter of the Eucharist and the superiority of the Bible over 
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tradition. The Paterines in Milan (1045) raised a protest against 
simony and other abuses of the clergy, and Pope Gregory VII. 
did not hesitate to  enlist their Puritanism on the side of the 
papacy and make them his allies in imposing clerical celibacy. 
I n  France, a t  Embrun, Peter de Bruys founded a sect known as 
Petrobrusians, who denied infant baptism, the need of consecrated 
churches, transubstantiation, and masses for the dead. A follower 
of his, a monk, Henry, gave the name to another body known 
as Henricians, who centred in Tours. The teachers of these new 
opinions were men of high character and holy lives, who in spite 
of persecution wandered from place to place, and made many 
converts from those who were dissatisfied at the want of clerical 
discipline which followed upon the struggle for temporal suprem- 
acy into which the reforming projects of Gregory VII. had 
carried the church. 

I t  was a t  this time (1170) that a rich merchant of Lyons, 
Peter Waldo, sold his goods and gave them to the poor; then 
he went forth as a preacher of voluntary poverty. His followers, 
the Waldenses, or poor men of Lyons, were moved by a religious 
feeling which could find no satisfaction within the actual system 
of the church, as they saw it  before them. Like St. Francis, Waldo 
adopted a life of poverty that he might be free to preach. He 
had a translation of the New Testament made into Provencal, 
and his preachers explained the Scriptures. Pope Alexander 
III . ,  who had approved of the poverty of the Waldensians, pro- 
hibited them from preaching without the permission of the 
bishops (1179). Waldo answered that he must obey God rather 
than man. H e  was excommunicated by Lucius 111. in I 184. 

DIVISIONS OF WALDENSIAN BELIEF 
The earliest definite account given of Waldensian beliefs is 

that of the inquisitor Sacconi about 1250. (D'ArgentrC, Collectio 
judiciorum de novis erroribus, i. 50, etc.) H e  divides them into 
two classes; those north of the Alps and those of Lombardy. 
The first class hold ( I )  that oaths are forbidden by the gospel, 
(2) that capital punishment is not allowed to the civil power, 
(3) that any layman may consecrate the sacrament of the altar, 
and (4) that the Roman Church is not the Church of Christ. 
The Lombard sect went farther in (3) and (4), holding that 
no one in mortal sin could consecrate the sacrament, and that 
the Roman Church was the scarlet woman of the Apocalypse, 
whose precepts ought not to  be obeyed, especially those appoint- 
ing fast-days. This account sufficiently shows the difference of the 
Waldenses from the Cathari: they were opposed to asceticism 
and had no official priesthood; a t  the same time their objection 
to oaths and to capital punishment are closely related to the 
principles of the Cathari. 

These opinions were subversive of the system of the mediaeval 
church, and were viewed with disfavour by its officials. The 
earliest known document proceeding from the Waldensians is an 
account of a conference held at  Bergamo in 1218 between the 
ultramontane and the Lombard divisions, in which the Lom- 
bards showed a greater opposition to the recognized priesthood 
than did their northern brethren. (Preger, Beitrage zur Geschichte 
der Waldensier ) 

ATTEMPTS AT SUPPRESSION 
The spread of these heretical sects led to resolute attempts at  

their suppression. The crusade against the Albigensians could 
destroy prosperous cities and hand over lands from a heedless 
lord to one who was obedient to the church; but it  could not 
get rid of heresy. The revival of preaching, which was the work 
of the order of St. Dominic, did more to combat heresy, especially 
where its persuasions were enforced by law. The work of in- 
quisition into cases of heresy proceeded slowly in the hands of 
the bishops, who were too busy .with other matters to find much 
time for sitting in judgment on theological points about which 
they were imperfectly informed. The greatest bIow struck against 
heresy was the transference of the duty of inquiry into heresy 
from the bishops to Dominican inquisitors. The secular power, 
which shared in the proceeds of the confiscation of those who were 
found guilty of heresy, was ready to help in carrying out the 

judgments of the spiritual courts. Everywhere, and especially in 
the district round Toulouse, heretics were keenly prosecuted, and 
before the continued zeal of persecution the Waldenses slowly 
disappeared from the chief centres of population and took refuge 
in the retired valleys of the Alps. There, in the recesses of 
Piedmont, where the streams of the Pellice, the Angrogne, the 
Clusone and others cleave the sides of the Alps into valleys 
which converge a t  Susa, a settlement of the Waldensians was 
made who gave their name t o  these valleys of the Vaudois. I n  
the more accessible regions north and south heresy was exposed 
to a steady process of persecution, and tended to assume shifting 
forms. Among the valleys it  was less easily reached, and retained 
its old organization and its old contents. Little settlements of 
heretics dispersed throughout Italy and Provence looked to the 
valleys as a place of refuge, and tacitly regarded them as the 
centre of their faith. At times attempts were made to suppress 
the sect of the Vaudois, but the nature of the country which they 
inhabited, their obscurity and their isolation made the difficulties 
of their suppression greater than the advantages to  be gained 
from it. However, in 1487 Innocent VIII.  issued a bull for their 
extermination, and Alberto de' Capitanei, archdeacon of Cremona, 
put himself at the head of a crusade against them. Attacked in 
Dauphine and Piedmont at  the same time, the Vaudois were hard 
pressed; but luckily their enemies were encircled by a fog when 
marching upon their chief refuge in the valley of the Angrogne, 
and were repulsed with great loss. After this Charles II., duke 
of Piedmont, interfered to  save his territories from further con- 
fusion, and promised the Vaudois peace. They were, however, 
sorely reduced by the onslaught. Scattered bodies of Waldenses 
in Germany influenced, and afterwards joined, the Hussites and 
the Bohemian Brethren. 

The last step in the development of the Waldensian body was 
taken in 1530, when two deputies of the Vaudois in Dauphin6 
and Provence, Georges Morel and Pierre Masson, were sent to 
confer with the German and Swiss Reformers. A letter addressed 
to Oecolampadius gives an account of their practices and beliefs 
a t  that time, and shows us a simple and unlettered community, 
which was the survival of an attempt to form an esoteric 
religious society within the mediaeval church. I t  would appear 
that its members received the sacraments of baptism and the 
holy communion from the regular priesthood, a t  all events some- 
times, but maintained a discipline of their own and held services 
for their own edification, largely dependent on the work of 
itinerant preachers. After giving an account of themselves they 
asked for information about several points in a way which showed 
the exigencies of a rude and isolated society, and finally they said 
that they had been much disturbed by the Lutheran teaching 
about freewill and predestination, for they had held that men did 
good works through natural virtue stimulated by God's grace, 
and they thought of predestination in no other way than as a 
part of God's foreknowledge. Oecolampadius gave them further 
instruction, especially emphasizing the wrongfulness of their 
outward submission to the ordinances of the church: "God," he 
said, "is a jealous God, and does not permit His elect to put 
themselves under the yoke of Antichrist." The result of this 
intercourse was an alliance between the Vaudois and the Swiss 
and German Reformers. A synod was held in 1532 at  Chanforans 
in the valley of the Angrogne, where a new confession of faith 
was adopted, which recognized the doctrine of election, assimilated 
the practices of the Vaudois to those of the Swiss congregations, 
renounced for the future all recognition of the Roman communion, 
and established their own worship no longer as secret meetings 
of a faithful few but as public assemblies for the. glory of God. 

THE VAUDOIS AND PROTESTANTISM 

Thus the Vaudois ceased to be relics of the past, and became 
absorbed in the general movement of Protestantism. This was 
not, however, a source of quiet or security. In  France and Italy 
alike they were marked out as special objects of persecution, 
and the Vaudois church has many records of martyrdom. The 
most severe trial to which the Vaudois of Piedmont were sub- 
jected occurred in 1655. The Congregation de Propaganda Fids 
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established, in 1650, a local council in Turin, which exerciied a BIBLIOGRAPRY.-MO~~~~ critical study starts with J. J .  Dollinger, 
powerful influence on ~~k~ charles ~~~~~~~l II., who ordered Beitrage zur Secktengeschichte des Mittelalters (1890) and E. Combo, 

Histoire des Vazldois ( 1 8 9 8 ) .  See also H .  Lea, History o f  the Inquisi- 
that the Vaudois should be reduced within the limits of their tion in the ~ i d d l ~  A ~ ~ ~ , .  i, chevalier. ~ d ~ ~ ~ i ~ ~ ~  sur les Hdrdsies en - - 
ancient territory. Fanaticism took advantage of this order; Daufihind ( 1 8 ~ o ) .  
and an army. composed partly of French troops of Louis XIV., WALDERSEE, ALFRED, COUNT ( 1 8 ~ 2 - 1 ~ ~ 4 ) ,  Prussian 
partly of Irish soldiers who had fled before Cromwell, entered the field marshal, first campaigned in 1866 as aide-de-camp to General 
Vaudois valleys and spread destruction on every side. They of Artillery Prince Charles of Prussia, being present a t  Kijniggriitz. 
treated the people with horrible barbarity, SO that the conscience In  the Franco-German War he was a t  hfetz and joined the staff of 
of Europe was aroused, and England under Cromwell called on the grand duke of Mecklenburg-Schwcrin against Chanzy's army 
the Protestant powers to  join in remonstrance to the duke of on the Lair. In  1881 Waldersee became Moltlie's principal assist- 
Savoy and the French king. The pen of Milton was employed ant a t  Berlin H e  succeeded Moltke as chief of the general staff 
for this purpose, and his famous sonnet is but the condensation in 1888; during the Boxer insurrection in China in 1900 he com- 
of his state Papers. Sir Samuel &forland was sent on a special manded the joint forces, but arrived too late for the fighting before 
mission to Turin, and to him were confided by the Vaudois leaders Peking. He died on March 5, 1904. 
copies of their religious books, which he brought back to England, WALDO, SAMUEL LOVETT (r783-1861), U,S, painter, 
and ultimately gave to the university library at Cambridge. Large who was extremely prolific in his production of competent but un- 
sums of money were contributed in England and elsewhere, and exceptional portraits, was born in Windham, Conn., April 6, 1783, 
were sent to the suffering Vaudois. After xorking in Hartford, Conn., and Charleston, S C., he went 

BY this demonstration of opinion Peace was made for a time in 1806 to London. I n  1809 he returned to New York and was a 
between the Vaudois and their Persecutors; but it was a treach- conspicuous figure in the city's art life until his death there on 
erous peace, and left the Vaudois with a hostile garrison estab- Feb, 16, 1861. He became an associate of the National Academy 
lished among them. Their worship was prohibited, and their of ~~~i~~ in 1 8 4 ~  
chief pastor, Leger, was obliged to flee, and in his exile at Leyden Among Waldo's many works, which are exhibited in a number of 
wrote his Histoire ge'ne'rale des e'glises vaudoises (1684). The u S. galleries, are a series of portraits of the early mayors of New 
revocation of the edict of Nantes in 1685 began a new period York, now in the New York city hall; a portrait of Peter Remsen. 
of persecution, which aimed at  entire extermination. This was in possession of the New York Historical society; and a portrait 
found SO difficult that the remnant of the Vaudois, to the number of Andrew Jackson and a self-portrait, in the Metropolitan Mu- 
of 2,600, were at last allowed to withdraw to Geneva. But the seum ~ ~ t ,  
love of their native valleys was Strong among the exiles, and in In  1 8 2 ~  Waldo began a collaboration wjth his student William 
1689 one of their pastors, EIenri Arnaud, led a band of 800 men Jewett ( 1 ~ 9 2 - 1 8 j ~ ) .  For nearly 40 years they jointly produced 
to the reconquest of their country. His first attempts against and signed a vast number of portraits. 
the French were successful; and the rupture between Victor WALDSTEIN, FERDINAND, c o U N T  (1762-1823), 
Amadeus, duke of Savoy, and XIV. a sudden youngest son of Graf Waldstein und Wartemburg von Lux, was 
change of fortune to the Vaudois. They were recognized once born on March 24, 1762. At Bonn, Beethoven received encourage- 
more as citizens of Savoy, and in the war against France which ment from llraldstein, to whom he dedicated his opus 53, known 
broke out in 1696 the Vaudois regiment did good servic? for its the i c ~ a l d s t e i n . j  sonata. A theme of count  ~ ; ~ l d ~ t ~ i ~ j ~  also 
duke.   he peace of ~ t r e c h t  saw the greater part of the French served for a set of 1 2  variations for piano duet, written by Bee- 
territory occupied by the Vaudois annexed to Savoy, and, though thoven in 1791 or 1792. Waldstein died on Aug. 29. 1823. 
there were frequent threatenings of persecution, the idea of toler- WALENSEE, also called the ~~k~ of j v A ~ ~ ~ N S T ~ D T ,  sU,iSS 
ation slowly a rev ailed in the policy of the house of Savoy. The lake. I t  is formed by the Seez river. which now enters the lake 
Vaudois, who had undergone all these vicissitudes, were naturally at its eastern end, Near its western end the Linth has been di- 
reduced to poverty, and their ministers were partially maintained verted through the Escher canal (completed in 1811) into the 
by a which was granted 

Queen Anne. lake, from it soon again issues in order. by means of the The 18th century, however, was a time of religious decadence 
even among the Alpine valleys, and the qutbreak of the ~~~~~h Linth canal (completed in 18161, to flow into Lake Ziirich. The 
revolution saw the Vaudois made subjects of France. This led to Walensee has an area of 9.3 sq.mi. It is 49' f t .  and its 
a loss of the English subsidy, and they applied to Napoleon for face is 1,375 f t .  above sea level. On the northern shore rises the 
an equivalent. I t  was granted, and their church was organized seven-peaked range of the Churfirsten (7,566 ft.). o n  the south 
by the state. On the restoration of the house of Savoy in 1816 side are the crags of hfurtschenstock (8.008 f t  1. 
English influence was used on behalf of the Vaudois, who received WALES. The princi~allty of wales (Cymru. Gwalia, Cam- 
a limited toleration. From that time onwards the Vaudois became bria) in Great Britain has an area of 7,476 sq.mi. and had in 
the objects of much interest in Protestant countries. Large sums 1961 a population of 2,196.943. 
of money were collected to build hospitals and churches among Its maximum length from north to south is 136 mi., while its 
their valleys, and they were looked upon as the possible centre breadth varies between 92 mi from St. David's head to the English 
of a Protestant church in Italy. Especially from England did they border near Crickhowell and 37 mi. in central Wales between 
receive sympathy and help. An English clergyman, Dr. Gilly, Aberystwyth and the Shropshire boundary. 
visited the valleys in 1823, and by his writings on the Vaudois S t r u c t u r e  and Phys ica l  Features.-m7ales is a hill country 
church attracted considerable attention, so that he was enabled composed almost entirely of Palaeozoic rocks much dissected by 
to build a college at La Torre. Moreover, Dr. Gilly's book ( A  deep valleys. The highland mass culminates in the Snowdon mas- 
Visit to the Valleys of Piedmont), chancing to fall into the hands sif in the northwest, where Snowdon itself (3,561 i t . )  is the highest 
of an officer who had lost his leg a t  Waterloo, Colonel Beckwith, mountain in England and Wales. Carnedd Dafydd (3,427 i t . )  and 
suggested an object for  the energies of one who was loth at'the Carnedd Llewelyn (3,485 it .)  are also specially marked. The 
age of twenty-six to  sink into enforced idleness. Beckwith visited whole of this country is mountainous, with bare slopes deeply worn 
the valleys, and was painfully struck by the squalor and ignorance by ice action above 2.000 i t .  The mountain line tapers out south- 
of a people who had so glorious a past. He settled among them, westward to the peninsula of Lleyn \\hich has some spectacular 
and for thirty-five years devoted himself to promoting their wel- peaks of crystalline rock and ends in the Isle of Bardsey (Ynys 
fare. During this period he established no fewer than 1 2 0  schools; Enl1i)-the isle of the saints. The Snowdon country is inter- 
moreover he brought back the Italian language which had been spersed with lakes. Those in the valley bottoms-long and deep- 
displaced by the French in the services of the Vaudois church, show evidence of glacial as well as of structural origin. They 
and in 1849 built a church for them in Turin. He lived in La Torre contrast markedly with the rounder, darker lakes in  the mountain 
till his death in 1862, and the name of the English benefactor is cirques. To the northwest of the Snowdon country is the island 
still revered by the simple folk of the valleys of Anglesey (Ynys Mon), a remnant of a very ancient land mass. 
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I t  is now a worn-down peneplain showing in its drainage pattern a 
well-marked Caledonian trend. Some of the northeast to south- 
west valleys have been drowned in recent geological times to form 
the picturesque Menai strait separating the island from the main- 
land. To the south and east of the Snom-don massif the country is 
still highland approximately at about 2 ,000 ft.? but it is less moun- 
tainous in character in the Harlech dome, the Arenig moorlands, 
the Ber~vyn mountains and the Wiraethog moorlands. Sometimes, 
however, as in southern Merioneth, peaks like Cader Idris (2,927 
ft .)  represent once more true mountain scenery. 

Still farther to the eastward and southward there stretches a vast 
plateau of crumpled grits and shales in an endless succession of 
rounded hills from Denbighshire around to north Pembrokeshire. 
Plynlymon (2!468 it .)  is among the higher points of.this central 
moorIand. The region is covered to a great extent by boulder clay, 
giving a cold, wet subsoil with many bogs and consequently able to 
support only a small population. 

This crescentic plateau of pre-Carboniferous rocks is followed 
to the southeastward by the country of the Old Red Sandstone and 
the coal measures. This region is more varied in relief with out- 
standing hills of sandstone like Radnor forest (2,163 ft .)  or the 
steep scarp of the Brecknock (Brecon) Beacons (2,907 i t . ) ,  the 
Black mountains or the volcanic rocks of the Breidden. The coal- 
measure country has become very distinct froin the rest of Wales 
in many respects, whether we consider the belt on the English 
border in Flint and Denbigh or the great coal field of south Wales. 
The latter is oval in form, becoming narrower at  its western end 
in Pembrokeshire. Geologically it  is a syncline ~vithin which the 
hard bands of Pennant grit stand out above the deeply incised 
valleyn,ays. Numerous streams flow across the southern coal field 
in long, narrow steep-sided valleys that limit possibilities of settle- 
ment and communication. Many of the resulting problems, both 
industrial and social, have been very difficult. (See  RHOKDDA.) 
T o  the south of the coal field is the lower plateau country known 
as the vale of Glamorgan. This has Triassic and Liassic rocks with 
much fertile soil. 

The south coastal plain of Wales is broken by the sea, giving 
Carmarthen and Swansea bays. The north \Vales coast line is low 
u~estward from the Dee estuary, but Great Ormes head, a peninsula 
of Carboniferous limestone, stands out, as does the igneous rock 
of Penmaenmawr farther west. The coasts of Lleyn are rocky as 
many of the mountain lines die away to the sea. In Cardigan bay 
especially, former low ridges between the valleys run out to sea 
as partly submerged causeways. They are known locally as 
samau.  

Southwest Wales sends out hard, resistant bands of old rock to 
form numerous headlands, the softer rock between being worn 
away to form small bays in the coast of north Pembrokeshire. In 
south Pembrokeshire is a coast with the great submerged valley or 
ria of hlilford Haven. There are evidences of subsidence along 
the south Wales coast in the west; submerged forests are uncov- 
ered a t  Amroth. 

The rivers of Wales may be said to fan out to sea from the 
interior highland mass. In the north are the Cl~vyd and the Con- 
way; on the west the Dwyryd, Mawddach, Dovey (Dyfij: Rheidol, 
Yst~vyth and Teifi; and on the south the eastern and western 
Cleddau, the Taf, Tomy, Loughor, Nedd (Keath), Taff and Wysg 
(Usk). I t  is these radiating valleys, or, rather, those of them 
which are most shut off from English influences ~vorking from the 
eastward along the coastal plains, that are the special homes of 
the Welsh heritage. The interior highland mass is drained also 
by rivers which fall to the lowlands of the English border-the 
Dee, Severn and Wye-and these valleys have offered opportuni- 
ties for contacts between the English and Welsh ways of life for 
generations. (E. G. Bow.) 

F l o r a  a n d  Fauna.-The flora is a somemrhat impoverished 
version of the British flora in general: thus 1,100 flowering plants 
are recorded as native to Wales as against about 1,600 for Great 
Britain as a whole. The following species are confined in Britain 
to Wales : lesser whitebeam (Soubus ,ncinirrta), rock cinquefoil 
(Potenti l la rupestris) , yellorv xvhitloxv grass (Drtzba nizoides), 
cotoneaster (Cotoneaster in tegerr in~a) ,  mountain spider\\-ort 

(Lloydia serotina) and the grass Mibora minima. 
The vegetation reflects the mountainous nature of the country 

and its westerly climate and consequent prevalence of leached 
soils, and the range of natural or seminatural vegetation types is 
very wide. Moisture-loving species such as ferns and bryophytes 
are found almost throughout in greater abundance than in Engldnd. 

The proportion of grassland is relatively high, nearly two-thirds, 
as compdred with less than 40% in England. Monmouthshire, 
with nearly 13% of woodland, was relatively well afforested even 
before SVorld War I;  since that time, and in consequence of the 
rise of state forestry, artificial plantations have increased very con- 
siderably in most parts of Wales, and the landscape in certain dis- 
tricts is becoming increasingly dominated by coniferous trees. 

(H. A. HE.) 
The remoter parts of Wales shelter some mammals and blrds 

extinct or rare elsewhere in Britain. Thus the polecat is fairly 
common in central RTales though hardly k n o ~ n  elsewhere, and the 
pine marten occurs in a few places; among birds, a few pairs of 
kites represent the sole British survivors, and the rare chough 
breeds inland as well as a t  some coastal sites. 

The vole of the Pembrokeshire island of Skomer is differentiated 
as a subspecies from the mainland bank vole. Grassholm, off 
Pembrokeshire, is the home of one of the largest gannet colonies 
in Europe, and other sea and shore birds occur in the numbers 
that might be expected in a country with about 600 mi. of varied 
coast line. There are bird observatories on Skokholm and Bardsey 
Islands. Large beds of cockles on parts of the south Wales coast 
support a flourishing cockle fishery. Fresh-water fishes peculiar 
to Wales are the g~vyniad of Eala lake and the Llanberis char. 
Among insects, the beautiful beetle Chrysolina cevealzs, confined 
to one small area of Snomdon, and the moths Ashworth's rustic 
and Weaver's wave. also known in Britain only from the hilly 
regions of north Wales, may be regarded as faunal relicts. 

(C. MN.) 
BIBLIOGRAPHY.-Sir John Rhys and Sir David B. Jones, The  Welsh 

People (New York, London. 1923) ; Sir Owen M. Edwards, FVales 
(London, 1925) ; L. B. Cundall and T. Landman, Wales, an  Econo79zic 
Geography (London, 1925) ; H. J.  Fleure, Wales and Her People 
(I$'rexham, 1926) ; E. and P. Lewis, The Land o j  Wales, 3rd ed. 
(London, 1949) ; L. R. Muirhead (ed.), Wales, 4th ed. (Toronto, Lon- 
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HISTORY 

The earliest traces of man in Wales are known from the caves 
at  Paviland in Gower, Coygon in Carmarthenshire and Pon- 
trewydd in Flintshire. The earliest signs of occupation refer to a 
time when man became a cave dweller. 4 s  pine forests spread 
with the return of a somewhat milder climate after the Glacial 
period. Wales was inhospitable to early man, especially as the only 
flint available was that derived from the debris of the ice sheets on 
the shores of the Irish sea. People appear to have drifted to 
Wales, finding forest-free spots on the windswept tops of the 
lower moorland and along the shore where in several places occur 
flint chipping floors with implements of early type but u n k n o ~ ~ n  
date. Among the early immigrants in Wales were people of Old 
Stone Age stock whose descendants still live in remote moorland 
areas such as Plynlymon and the Black mountain region of 
Carmarthenshire. These people have dark hair and eyes, long, 
high-ridged heads, big eyebrows and rather prominent mouths. A 
very much larger element in the IVelsh population are the little 
dark people with dark hair and eyes and rather long heads and 
slender build. These represent early drifts fro111 south~vest Europe 
by land and sea, presumably in Neolithic times. Wales, with its 
volcanic rocks in the northwest and the southwest, was more at- 
tractive to people who had learned the art of polishing stone, and 
the principality has yielded many beautiful examples of polished 
stone axes. A proportion of the population on coastal patches in 
southern Glamorganshire, northwestern Pembrokeshire, Ardudwy 
and elsewhere belong to a type m-ith broad heads, strong jams, very 
dark hair and often a strong, tall build. Similar people occur on 
Inany of the coastal patches of southn.estern and western Europe 
and represent emigrants or traders of the early ages of metal. In  
several, though not in all, cases this type occurs in rcgions with 
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megalithic monuments, and these are important in the projecting 
peninsulas of northwest and southwest Wales. 

The stone circle seems to have been of special significance in 
west Wales and the stones of the inner circle and horseshoe a t  
Stonehenge (q.v.) were taken from the Prescelly mountains. 
(See H. H. Thomas, "The Source of the Stones of Stonehenge," 
A~ztiquaries Joz~r., vol. iii, p. 239, 1923.) The arrival of large num- 
bers of Beaker folk at  the dawn of the age of metal in Yorkshire 
and East Anglia does not seem to have influenced Wales to any 
great extent, although there are evidences of their culture along 
the south Wales coastal plain and in the north. Central Merioneth 
has yielded many examples of the broad-headed, fair, tall type 
with arched skull and deep-set eyes that is associated with Beaker 
burials in England and on the continent. The movement of Bronze 
swordsmen through western Europe to Britain and Ireland in the 
later Bronze Age is thought by some to be responsible for the 
spread of the Gaelic languages now surviving in Ireland, the Isle 
of Man and northwest Scotland. This movement apparently had 
relatively little influence in Wales. The expansion of the La T h e  
culture from the continent to Britain in the last centuries B.C. is 
usually associated with the spread of Brythonic Celtic speech, the 
foundation of the Welsh language. The western aspect of this cul- 
ture-Iron Age B as it is known in Britain-entered Wales just 
before or during Roman times and was closely associated mith the 
western sea routes. The newcomers appear to have strengthened 
the Nordic, or tall, fair, long-headed elements in the population, 
and it is to this period that we can ascribe many hilltop fortresses 
that guard the lomer slopes of the Welsh moorlands. I t  is thought 
that the builders of these hilltop camps maintained fairly peaceful 
relations ni th  the Romans, and in Cardiganshire their influence 
was strong where the traces of Roman work are weak. 

R o m a n  Wales.-Wales was won for the Roman empire by 
S. Iulius Frontinus and Gnaeus Iulius Agricola. The former was 
legate in Britain from A.D. 74 to 78, during which time he crushed 
the Silures, the warlike tribesmen of southeastern Wales. Farther 
west were the Demetae, of the country round Carmarthen; they 
were probably subdued at the same time. Agricola's first act, upon 
his arrival in 78, was to conquer the Ordovices of mid-Wales; in 
the same campaign, he attacked the tribes of the northwest, crossed 
the Menai strait and completed the conquest of Anglesey, from 
which C. Suetonius Paulinus had been recalled 18 years earlier. 
The island had been the stronghold of the druids and throughout 
its history has held an exceptional position as an area of great 
fertility (hence known as Mon mum Cymru, "Mona, the mother 
of Wales"), defended from attack by a rampart of mountains. 
Wales was effectively held throughout the period of the Roman 
occupation of Britain, but always as a part of the imperial frontier 
and by purely military measures. Two of the three legions yuar- 
tered in the island after 1 2 0  held the portals. The 20th was sta- 
tioned at  Deva, the modern Chester, known to the Welsh ever since 
as Caerlleon, the 2nd Augustan at  Isca, also known to later times 
as Caerllion and Caerleon. From the two legionary stations roads 
ran west to smaller forts such as Segontium (Caernarvon), 
Canovium (Caerhun), Cardiff and Gelligaer; roads and forts of 
the same type were built in the interior. Some of these forts, 
perhaps, served only a temporary purpose, but it  is clear from 
the absence in Wales (save around Cardiff and Newport) of Ro- 
man towns and country houses that the region had no settled civil 
life of the type found in eastern Britain. Excavations, notably at 
Dinorben near Abergele, have shown that the natives, while not 
uninfluenced by Roman culture, lived for the most part an inde- 
pendent and semibarbarous life and still occupied the rude stone 
and earthen hill forts of their ancestors. The survival of Welsh, a 
Celtic language akin to Gaulish, supports this conclusion and that 
it should contain a large number of Latin loan words is natural. 
(See BRITAIN : Roman Britain.) 

Irish a n d  Saxon.-In the age following the abandonment of 
Britain by the Roman empire, the two outstanding features are 
the conflict between the Brythonic and the Goidelic elements and 
the rapid conversion of the country to the Christian faith. 
I t  is beyond doubt that, in the 5th century, western M7ales was 
occupied by an Irish-speaking people; the traditions on the sub- 

ject have been confirmed by the discovery of Ogham inscriptions, 
especially in Pembrokeshire and Carmarthenshire. Whether these 
Goidels were aboriginal or invaders from Ireland is still an open 
question; in either case, they were overborne by Brythonic con- 
querors from the east and their language became extinct. Tra- 
dition ascribed the Brythonic triumph in Gwynedd (northwest 
Wales) to a leader from north Britain named Cunedda, whose 
posterity became kings of various districts from Cardigan t o  
Denbigh. As to the coming of Christianity, there is nothing to 
associate it  with Roman rule in Wales. Yet, in the middle of the 
6th century, it is to be gathered from the De Excidio of Gildas 
(the one British work of this epoch which has survived) that the 
British princes who had risen to power on the ruins of the old 
order were Christians and, if lawless and licentious, yet amenable 
to the influence of the church. He mentions especially Maglo- 
cunus, the Maelgwn Gwynedd of Welsh tradition, lord of Ang- 
lesey and Snowdonia and great grandson of Cunedda, as having 
at  one time forsworn his realm and become a monk. Monasticism, 
in fact, was the movement which wrought the transformation; 
Wales was converted by the monks, the "sancti" of Gildas, to  
which company belonged Dewi, who became in Norman times the 
patron saint of Wales, St. David. 

While these events were taking place, the eastern side of Brit- 
ain was being occupied by English settlers. Wales was not, a t  
first, greatly affected, for the flight of the defeated Britons into 
the mountains of the west is legend and not history. But a t  the 
beginning of the 7th century a new problem arose, which resulted 
directly from the Saxon conquests. When hugustine, after the 
conversion of Kent, strove to establish relations mith the British 
clergy, he met with unexpected opposition and failed in his pur- 
pose. The differences were merely the result of the long separa- 
tion between the Celtic and the continental churches; they did 
not affect doctrine, but .concerned such practical questions as the 
true date of Easter. Nevertheless, they were sufficient to  bring 
about a schism, which was still violent in the time of Bede; the 
Welsh Church did not accept the Roman Easter until 768, mhen 
it  finally gave way a t  the instance of Elfodd, who was bishop in 
north Wales. By this time, secular life in Wales had also come 
to feel the full force of the English impact. The victories of 
Wessex, notably that of Deorham in 577, had parted the Welsh 
of Gwent and Glamorgan from their brethren in Somerset, Devon 
and Cornwall; in the north, the efforts of Cadwallon of Gwynedd, 
who fell in 633/634 in battle with Oswald of Northumbria, did not 
avail to  maintain British ascendancy in that region, ~~71th the re- 
sult that, in the 8th century, having lost Chester, Shrewsbury 
and Hereford to the Mercians, the Welsh were confined to the 
mountainous tract in the west which has ever since been their 
home. I t  was Offa (757-796) who definitely marked the boundary 
by the dike which bears his name, a "travelling" earthwork con- 
necting the mouth of the Cl~vyd with the Wye above Ilereford 
and shown by place names to have been for centuries the actual 
frontier between the two races. 

Wales bore the full brunt of the attacks of the Northmen. I ts  
monasteries, distributed along the coast and often set, as was the 
manner of the Celts, on lonely islands, suffered grievously. St. 
David's was often in peril, but contrived to keep up a tradition 
of learning, of which the leading representative in the 9th cen- 
tury was Asser, the friend and biographer of Alfred of Wessex. 
It does not appear, however, that the pirates made any substan- 
tial settlement on Welsh soil; they were held at  bay by the gal- 
lant Rhodri the Great (844-877). founder of the princely houses 
of Gwynedd and Deheubarth (south Wales) and ruler of all Wales 
save Dyfed (the land of the Demetae), Brecon, Gwenr and 
Glamorgan. Many Scandinavian place names are still found on 
the coastal patches, especially in south Pembrokeshire and south 
Glamorganshire. Through all the confusion of the next 150 years, 
a time of conflict with the Northmen and with the hIercians, as well 
as of internal strife, the line of Rhodri maintained itself in its tww 
branches in north and in south \Vales. I t  produced one remarkable 
man in Howel the Good (g10-9jo), a scion of the southern line, 
who married the heiress of Dyied, journeyed to Rome in 928 and 
is styled "king of all the Welsh." His position enabled him to 
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undertake a reform of Welsh law, for which posterity gratefully 
remembered him; the representative gathering which met at It7hit- 
land (I7 Ty Gwyn ar Daf) to receive the new code is ~ i t h o u t  a 
parallel in the early annals of Wales, and "the lam. of Howel," 
amplified and re-edited by generation after generation of Welsh 
legists. became the standard of tribal and personal relations 
throughout the country. In its precision and subtlety, i t  has been 
held to be the greatest intellectual achievement of mediaeval 
Wales. 

T h e  N o r m a n  Conquest.-On the eve of the Norman Con- 
quest, there was a striking outburst of activity under one of the 
ablest of \TTelsh princes. Gruffydd ap Llewelyn (1039-63) was 
not of the ruling dynasty, yet he succeeded in making himself 
master of the whole of Wales-a position never reached by any 
Welsh chieftain in later times. H e  owed his power to his success 
against the Mercians, whom he drove out of their villages in the 
neighbourhood of Prestatyn, hlold, Wrexham. Osmestry. Mont- 
gomery, Knighton and Radnor. Later, he formed an alliance with 
Aelfgar and Mercia against the Normans whom Edward the Con- 
fessor had posted at Hereford (10 j j )  ; on Aelfgar's death. he was 
exposed to the hostility of Harold Godwinson and by him was 
o v e r t h r o ~ ~ n .  His meteoric career made a great impression in 
England and led to the question of Wales being envisaged there 
as one of national defense. When f illiam I had completed the 
subjugation of the English he attacked this problem with his 
usual insight and, as a first measure. set up the three earldoms 
of Chester, Shrewsbury and Hereford to protect the realm from 
the ravages of the Sl'elsh. Further, he encouraged his followers to 
win land for themselves in north \Vales. and to such good pur- 
pose that in 1098 the earls of Chester and Shre~vsbury had al- 
most conquered Anglesey. In  that year, however, the Normans 
discovered their weakness in sea power. without ~vhich the island 
could not be held; the attempt to subjugate Gwynedd was aban- 
doned. Progress in south Wales had been slo~ver; the Conqueror 
had there recognized the claims of Rhys ap Tewdwr (1078-93), 
who had stepped into the dominant position in the south through 
the signal victory of hfynydd Carn ( I O ~ I ) ,  won in comradeship 
with Gruffydd ap Cynan of Gwynedd. On the death of Rhys, how- 
ever, the floodgates were opened and Korman adventures swept 
irresistibly over the southern area. 

During the reign of Henry I the Lf7elsh problem appeared to 
have been settled. The Norman hold upon south Wales was com- 
plete, extending elyen to the bishopric of St, David's, and the line 
of Rhys ap Tewdwr was almost forgotten. Powys, the region be- 
tween Chester and RIachynlleth, kept its independence under the 
posterity of Bleddyn ap Cynfyn (d. I O ~ ; ) ,  but it was much en- 
feebled by the quarrels of the reigning house. The weak spot in 
the Korman system was Gwynedd; there, behind the shelter of 
the Sno~irdonian range, Gruffydd ap Cynan (1081-1137) was able 
to rebuild from humble beginnings the edifice overthronn by 
William I and William 11. KO sooner was the king's hand re- 
moved by death than a revolt broke out against the foreign power, 
in which the leaders were Gruffydd's sons, Owain and CadwaIadr, 
backed by the renewed strength of Gwynedd. The reign of Ste- 
phen marks a general revival of energy among the Welsh, who 
profited to the full by the English civil war; G~i~ynedd,  Porn-ys 
and Deheubarth became strong principalities under the respec- 
tive leadership of Ovvain Gwynedd ( I  137-70), Madog ap Mare- 
dudd (1132-60) and Rhys ap Gruffydd (11 j 5-97). I t  was thus 
a hard task which Henry I1 had before him when he strove in 
Wales, as else~vhere, to re-establish the conditions of his grand- 
father's rule; temporary success against Owain in 11j7 .and 
against Rhys in I 163 was followed by virtual defeat in I 16 j, 
when storms drove him back from the Ber~vyn moorlands before 
he had encountered the united forces of the Welsh. The Becket 
quarrel and his Irish schemes induced him to reconsider his pol- 
icy; he now resolved upon an alliance n i th  Rhys a p  Gruffydd, 
whom events had made not only master of most of south Wdles, 
but also beyond question the leading Welsh prince. The pact be- 
tween Henry and Rhys, concluded in Sept. I 171, mas observed 
until the king's death and bore fruit in the assistance given by the 
\Velsh to the crown in the rebellion of 1173-74. Udrd and chron- 

icler alike sound the praises of "the Lord Rhys," who is also well 
kno~i~n  from the writings of his relative, Gerald of Barry (Giraldus 
Cambrensis). The authentic history of the eisteddfod begins 
with the festival he held in Cardigan in I I 76; he was also the liberal 
patron of the Cistercian movement, and supported Archbishop 
Baldain, when in 1188 he made a tour of Wales to preach the 
crusade. 

The  Power  of Gwynedd.-After Rhys's death, the primacy 
of TVales reverted to Gwynedd. A grandson of Owain. Llewelyn 
ap Iorwerth (1194-IZ~O), ousted his rivals in that district and 
proved his quality by the capture of Mold from the English 
(1199). He had two external opponents to fear, the ruler of 
southern P o ~ y s  and the English king. From G ~ v e n ~ ~ y n w y n  
(1195-1216) he wrested his dominions and, with northern Powys 
in vassalage, he remained arbiter of north \\'ales until his death. 
John was. a t  first, friendly, but the inevitable struggle came in 
1211  and, having survived this ordeal, Llewelyn \i7as able to CO- 

operate, first with the pope and then with t h e  insurgent barons, 
in the humiliation of the king. His services were recognized in 
the Great Charter and he profited by the situation to carry his 
arms into south 117ales, where he became overlord of the descend- 
ants of the Lord Rhys and aided them in the destruction of Nor- 
man castles. Under Henry I11 he was one of the magnates of 
the English realm, wedded to a half-sister of the king, an ally 
of the feudal party, attacked in vain by Hubert de Burgh in 1228. 

Llewelyn's son, David (1240-46), struggled to retain his father's 
position, but died before the issue was finally determined. H e  
left no heir, and Gwynedd passed to his young nephex\~s, against 
whom Henry I11 had no difficulty in asserting the royal power. 
In 12j5, however, Llewelyn ap Gruffydd defeated his brothers 
at  Bryn Denvin and prepared to repeat the triumphs of his grand- 
father. Seizing the opportunity afforded by the baronial revolt, he 
found himself lord in a few years of as \vide a territory as his 
great namesake; even the fall of his ally, Earl S~mon,  did not 
check his progress, and by the treaty of Montgomery (1267) he 
was recognized as prince of Wales (the first official appearance 
of the title) and suzerain of the other Welsh chieftains. When 
Edward I succeeded, he !\-as at the height of his power, but, 
misjudging the situation, he soon lost all; resistance in 1277 led 
to the forfeiture of everything save western Gwynedd and his 
title; a second rebellion in 1282 resulted in total overthrow and 
death in a chance encounter not far from Builth (Dec. 11). 

The  English Conquest.-In both his wars with Llewelyn the 
Last. Edward had won his victory by the use of sea power against 
Gwynedd. H e  had realized that it was only thus that Wales could 
be crippled. namely by a final bIow at  the vulnerable danger spot. 
The dynasty was disposed of by the execution of David, Llewelyn's 
brother, in 1283. Bu t  it was in a quite limited sense that Wales 
~vas  conquered at  this time. Llewelyn's dominions were brought 
by the statute of Rhuddlan (1284) under the direct rule of the 
crown; they were divided into counties, furnished with crown of- 
ficials and protected by new castles and boroughs a t  Caernarvon, 
Conway, Beaumaris, Criccieth and Harlech. But the old marcher 
lordships, baronial preserves where the lords ruled as little kings 
and royal writs did not run, mere not interfered with; indeed, 
their number was increased and new franchises arose around Den- 
bigh, Ruthin, llTrexham and Chirk. Even the loyalist princes of 
Po~i~ys  and the vale of Towy were left undisturbed and among 
the smaller IVelsh landowners the changes were far fewer than 
might have been supposed. Indeed, in many respects the new 
Wales differed little from the old. I t  \lras still a land of small, in- 
dependent states. each governed by its own customs and inhabited 
by a Welsh-speaking population, among whom the old f elsh cul- 
ture flourished. Edward was no friend to marcher privileges, in 
1291 he brought the lords of Brecon and Glamorgan to book for 
exercising the right of private nar ,  and in 1301 he revived the 
principal~ty of \Vales in the person of his son, seemingly in order 
to create a U7elsh authority which could bridle the barons. But 
tradition ~vas  more potent than the royal will; under the weak 
rule of Edward I1 Wales became the battleground of baronial 
factions and, mhen Edward I11 in 1343 again created a prince of 
Wales, it \\as with a less ambitious purpose; the Black Prince 
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was hardly more than the chief Welsh landlord, the master of 
UTelsh archers and lancemen who fought mith distinction under 
him at  Crkcy and Poitiers. 

There had been revolts of the Welsh under Rhys ap  Maredudd 
of Dryslwyn (1287), Madog a p  Llewelyn of Meirionydd (1294) 
and Llewelyn Bren of Senghenydd (1316). But, in the course of 
the 14th century, resistance died down; even Anglesey, that 
ancient focus of liberty. produced defenders of the cro.ir7n such 
as the Penmynydd family, ancestors of the Tudors, and Sir Howel 
of the Horseshoes. men who never forgave the murderers of Ed- 
ward 11. The country was growing more prosperous and a thriving 
trade sprang up at  ports like Rhuddlan, Beaumaris, Haverford- 
west and Carmarthen. I t  is therefore startling to find, a t  the 
opening of the 15th century, Wales convulsed by a new revolt, 
more ~ ~ i d e s p r e a d  than any of its predecessors. 

Owen Glendo~i-er (9.v.) ITas the direct male representative of the 
Iine of northern Pomys, mith claims through his mother to the 
lands of the Lord Rhys, At the accession of Henry IV he held 
a portion of this inheritance on the banks of the Dee and of the 
Teify. '1Vhen in 1400 he broke into rebellion, it was mainly to 
vindicate personal Tvrongs. But Henry underestimated both his 
hereditary prestige and his high abilities, with the result that 
O ~ ~ e n ' s  power grew from year to year and he was ere long embold- 
ened to proclaim himself independent prince of Wales. The cap- 
ture of his enemy Reginald Grey gave him financial resources: that 
of Edmund Mortimer a valuable ally. He  concluded a treaty with 
Charles V I  of France, m70n the castles of Harlech and Aberystwyth, 
held parliaments of his subjects and exercised in a large part of 
Wales the powers of a ruling prince. The downfall of his friends, 
the Percys, at Shremsbury (1403) was not fatal to the movement; 
more serious was the failure of the French a t  Woodbury Hill 
(14oj j  and the loss of the two castles (1408-09). As the difficul- 
ties of Henry IV gradually disappeared, Owen's cause became 
hopeless and he died in hiding c. 1416. He has never ceased to be 
the darling hero of Welsh popular tradition. 

The Glendower movement left Welsh society in ruins and dur- 
ing the rest of the century recovery was but slow. Disorder re- 
turned with the Wars of the Roses, in which Welshmen such 
as Owen Tudor (d. 1461) and William Herbert, earl of Pembroke 
(d. 146g), were deeply involved. I t  was a Tudor who at last 
brought peace alike to England and Wales on the field of Bos- 
worth (148 j ) ,  with a large Welsh following who reckoned that they 
had avenged in this victory the wrongs of foreign rule. 

BIBLIO~R;\PHY.-J. E. Lloyd, History of W a b s  From the Earliest 
Times t o  the Edwardian Coltquest, z vol. (London, 1913 ; 3rd ed., 1939), 
The  Story of the Ceredigion (400-1277) (Cardiff, 1937) ;  A. H. 
Williams, .-l+z I~ztroduction to the History of Wales, vol. i, Prehistoric 
Tirnes to 1063 AD. (New York, London, 1941) ; R. E. M. Wheeler, 
Prehistoric and R o ~ n a n  Wales (New York, London, 192 j )  ; F. J.  Haver- 
field, i l I i l i ta~y ilspects of Roman Wales (London, 1910) ; B. G. Charles, 
Old IVorse Relatio~zs IYith Walrs (Cardiff, 1934) ; J .  E. Morris, Welsh 
Wars  of Edward I (New York, London, 1901) ; E. A. Lewis, lliediaezral 
Boroughs oj Sizowdonia (London, 191z) ; W. Rees, South Wales and 
the March, 1284-141j (Kew Pork, London, 1924) ; H. T. Evans, Wales 
and the Wars of the Roses (Cambridge, 191 j )  . (J.  E. L.; X.) 

U n i o n  W i t h  England,-Under Henry 1-11 and during the first 
25 years of the next reign. Tl'ales, whether old principality or feudal 
marches, n7as administered by a prerogative council; the Court 
of the lord president in the marches of \Vales, an amalgam (of 
pre-1485 Yorkist origin) of the prince of Wales' council with the 
council of the earls of March; its seat was usually a t  Ludlow, the 
capzlt of the great Mortimer territories. But later a group of acts 
of parliament (those of I j36 and I j42 being the most important), 
loosely known today as the Acts of Union, replaced this dominion 
status by an incorporation of all Wales in the realm of England. 
The hitherto unshired march ground m-as now divided into five new 
shires (including Monmouth, vihich, however, was left awkwardly 
suspended between \Vales and England, through inconsistencies in 
the wording of the acts,) ; the 13 shires and their boroughs tvere 
between them to return 2 7  members to parliament. March juris- 
diction disappeared (though not the manorial courts) ; henceforth 
the common law of England alone vas  to be valid in \Vales. But, 
for convenience, 12 of the shires (excluding &Ionmouth; this time) 
m r e  grouped into four circuits, whose business was to be taken 

by special judges not drawn from the Westminster bench. There 
were also to be special chancery and exchequer courts for Wales. 
This mechanism, the king's great sessions in iVales, lasted till 1830. 
The shires were to have justices of the peace and quarter and petty 
sessions. The council at Ludlo~v was not only continued, but  was 
even recognized by statute ( I  j4z) and further given appellate and 
first-instance jurisdiction. As no line of demarcation was drawn 
between its executive functions and those of the magistracy, or 
between its judicial functions and those of the great sessions, each 
could during the next century be played off against the other. 
However. the council was shorn of many of its powers in 1641 and, 
though revived in 1660, was finally abolished in 1689. The fixed 
pattern then emerges: great, quarter and petty sessions as the ju- 
dicial mechanism, quarter sessions as the main administrative or- 
gan. The justices of the peace governed Wales in local matters, 
right down to the Local Government acts of 1888. 

T h e  N e w  squire arch^.--With the extension of English law to 
Wales, the old Welsh law of l m d  inheritance (already obsolete in 
many parts of Wales) disappears, except for local vestiges (dis- 
guised as copyhold tenures) which could be found even in 1918. 
Primogeniture and entail together fostered the growth of a land- 
lord class, which indeed had begun to arise in Wales as far back 
as the age of the princes but n a s  now reinforced by the advent of 
"new men" n h o  fished successfully in the troubled waters of the 
times. The landlords would naturally furnish justices of the peace 
and members of parliament. Moreover, though really large es- 
tates (by English standards) were not numerous in Wales, estates 
in general would now devolve en bloc, in many cases enhanced by 
grants and purchases of monastic lands and of crown lands alien- 
ated by royal necessities. 

I t  is true that, even before the disasters of the Commonwealth 
period, the effort to emulate the material standards of their English 
compeers tended to involve the Welsh squires in difficulties which 
neither speculation nor screwing up rents nor marrying English 
heiresses availed to remove. Yet, for all that, the squirearchy ruled 
the roost. The smaller freeholders (then numerous) were indeed 
economically independent within their own limits, but  the rise of 
the squires depressed them in the social scale. Of old, they had 
been the social and cultural equals even of the greater gentry, for 
they too had bonedd, "gentle blood," as the old Welsh way of life 
regarded it. But now the increasing disparity of material condi- 
tions and the monopoly of public office by the squires opened a gulf 
between the two. Disinherited younger sons of squires either 
sought their fortunes in England or abroad or were given by the 
head of their house a meed of freehold land (or a family living). 
with which they dropped into the freeholder class, or took a tenant 
farm on the family estate. Most of the tenantry, burdened with 
rising rents and infringed leases, sank into poverty-though not 
into pauperism, for the Elizabethan poor law was to be a dead let- 
ter in most parts of Wales until the 18th century. There was as 
yet hardly any middle class. Professional men clung to the skirts 
of the great. Towns werc few and small. most of them mere pawns 
in the rivalry of the gentry for the control of parliamentary rep- 
resentation. 

T h e  Welsh L a n g u a g e  A f t e r  the Union-By the act of 1536 
(not modified in this particular till the Welsh Courts act,  1942), 
English became the official language of the court and of public 
business. The consequences, though indirect and long term, were 
important. I t  was not that the gentry then, or even before a long 
time, ceased (or could afford to cease) to be Welsh speaking; even 
late in the 18th century a magnate here and there took pride in his 
native language and in its literature. But the act led to an early 
stratification of the gentry and ultimately to a cleavage betneen 
the gentry as a whole and their social inferiors. The  largest land- 
owners, n hose ofhcial duties and social aspirations assimilated them 
mith their fello~vs in England, were Anglicized at  a fairly early 
date. The lesser squires (11-ith whom we may group the upper bene- 
ficed clergy) moved more slowly-monoglot Welshmen indeed 
even they could hardly remain. with their grammar-school and 
university or inns-of-court education. Even the freeholders were 
affected. The 17th- and early 18th-century d~ssenting ministers 
(mostly freeholders), though ministering in Welsh, corresponded 
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and kept their church records in English (not to speak of eking out channel ports, only an occasional freeholder or squireen was at- 
their stipends by keeping little schools in which English was tracted by puritanism. With the Civil War came deliberate puritan 
taught), and so did the 18th-century leaders of Welsh Methodism, propaganda. first by itinerant preachers, then (16 50) under an Act 
nearly all of them clergymen. The masses were only sporadically for the Propagation of the Gospel in Wales, whose commissioners 
literate even in Welsh, though literacy reached a lower social stra- strove to purge Wales of inactive or "malignant" clergymen, to 
tum than it did in contemporary England. They kept up a fairly replace these by "godly" ministers, and to redistribute the endow- 
vigorous folk literature in Welsh, though the classical poetry which ments of the church, setting up also a system of puritan grammar 
had of old depended upon the patronage of the gentry declined as schools. The plan naturally collapsed in 1660, to the great joy of 
these drifted from the ancient moorings. Any extensive Angliciza- most Welshmen. But one important and permanent result of the 
tion of the masses was hardly possible before the English-speaking act is often overlooked: it had spread dissent, however thinly, 
immigrations of the 19th century and the compulsion of the Edu- over all the Welsh-speaking parts of Wales. and the penal laws 
cation act of 1870. Even so, Welsh, until the great dislocations of Charles I1 failed to stamp it out. Dissent had by 1688 set up 
that  followed World War I, remained the language most familiar county organizations, and these by 1715 had crystallized into 
to  more than 40% of a population that had quadrupled between more than 70 local congregations. Even though dissent in 1715 
1801 and 1911. accounted for barely more than j% of the population, it  was there, 

T h e  P r o t e s t a n t  Reformation.-The official discouragement organized for further advance. 
of Welsh was countermined by the government's own action. For Politics After t h e  Union.-Politics in the modern sense 
a Protestant government had to provide its Welsh-speaking sub- hardly affected the homekeeping Welshman before the 19th cen- 
jects with a Welsh prayer book (1567, rev. 1621) and a Welsh tury. The ruling class (about IOO families), from which members 
Bible (1588, rev. 1620). The work of the Welsh Bible in pre- of parliament were drawn, had indeed its internal rivalries, but 
serving the literary language from extinction and the spoken lan- contested elections were infrequent. Only on occasion would a 
guage from crumbling into a congeries of patois cannot be exag- recalcitrant group of squires challenge those in possession; what 
gerated, though it should be remembered that, until literacy was at stake was prestige and power within the shire rather than 
became much more widespread, the stately biblical diction and any larger issue. Once elected, the Welsh members, down to 1642, 
style could be propagated, even after the pocket Bible of 1630 ap- mostly acted as a body, a "Welsh interest," often as an official 
peared, for the most part only through the people's hearing Bible Welsh committee of the house on matters affecting ]Vales. In  
and prayer book read in church. Protestaptism was also promoted general politics they were stoutly loyalist, but very far from being 
among the reading classes by books in Welsh written or translated uncritical of authority. Under Charles I they strongly expressed 
by clergymen or laymen of the upper class who still clung to the their dissatisfaction with excessive taxation, arbitrary uses of 
old literary tradition. On the other hand, learned and patriotic prerogative and mishandling of foreign affairs, but they vented 
Roman Catholics in exile strove to provide counterpropaganda in their disapproval upon the king's favourites and advisers, not 
Welsh, in the teeth of government censorship. upon the king's own head, and when it became clear that the 

The rate of the genuine acceptance of the Reformation by the left wing of the Long parliament was bent on wholesale encroach- 
Welsh people cannot be measured, with our insufficient data. In a ments upon the king's authority, the Welshmen pulled out. Only 
sense, the masses must still have largely hankered after the old 7 out of the 27 took the parliamentary side in 1642, and only in 
faith, even a t  the end of Elizabeth's reign, but they were not vocal, southern Pembrokeshire, eastern Denbighshire and eastern Mont- 
and outward conformity seems by 1603 to have been pretty com- gomeryshire did parliament find much armed support. In  Wales 
plete. The ruling classes as a whole had found it desirable to sup- outside these areas there was indeed no real civil war but only, a t  
port the new religion. Quite apart from the profit which the disso- first, a parliamentary attempt to contain Wales (the king's recruit- 
lution of the religious houses had brought them, loyalism was in- ing ground) and then a parliamentary invasion of Wales. Despite 
grained in them. Further, the menace to the long Welsh coast line the shocking mishandling of loyalist Wales by royalist com- 
from Spain, either directly or through Ireland (a country not loved manders, Wales, harried by parliamentary committee after com- 
in Wales), was always at  hand to stiffen them. Their tenantry, mittee and then by majors general, welcomed the Restoration well- 
schooled by agelong tribal tradition, would make little demur. nigh unanimously. 
There was, of course. always a declared minority of Roman Catho- But the Restoration could not wholly restore. Welsh members 
lic recusants to be found in all classes; Jesuit and other missions no longer acted as a body, and a few of them are found in the 
were active; there were Welsh Roman Catholic martyrs both in ranks of the later Country party. Further. a certain amount of 
Elizabethan times and in the time of Titus Oates; and there were sequestration and a greater amount of forced sales of land to 
whole pockets (chiefly in the northeastern and southeastern meet fines had crippled many landowners. The greatest (espe- 
corners) of Roman Catholicism sheltered by gentry of the old cially the most prudent during the troubles) could weather the 
faith. Indeed. there was a marked increase of recusancy in Wales storm with some prospect of recovery, but the smaller, clinging in 
under James I. spite of their losses to "gentle" standards of life, gradually sank 

Nonetheless, the story is one of decline-slow at  first, much with diminished lands into the freeholder class or sold out and 
more rapid after 1679-until Irish immigration in the 19th century turned to the law or to commerce. The county families (with 
brought substantial numerical increase. And it is certain that by estates enlarged by buying out their less fortunate fellows) became 
the middle of the 17th century the Anglican church was deeply a caste of about jo families. More and more, as the 18th century 
ensconced in the hearts of the people. whose countryside poets wore on, these monopolized the parliamentary seats. A striking 
stoutly championed it against papist and puritan alike. example is that of the Williams-Wynn family, which held Mont- 

Puritanism, indeed, in the sense of inconformity, was for a long gomeryshire till 1880-far down in a newer era-and lost its 
time far rarer in \Vales than was recusancy, although, if we judge Denbighshire seat only in 1886. The politics of these men, whose 
by their writings, the Elizabethan propagators of Protestantism in dependents were still tribally docile, concerned Wales hardly a t  
Wales were rather "leftist" in their views (always of course within all. The atavistic spurt of Jacobitism among some of them was 
the Anglican order) and although the earl of Essex's conspiracy of no practical importance. 
of 1601 was supported not only by the men of his own lands in Popula r  Educa t ion  a n d .  t h e  Methodist  Movement.-A 
southern Pembrokeshire but also by men in errstern Denbighshire. great impulse in the field of popular education (not that Wales had 
Indeed, these two latter regions (together with eastern Llonmouth- ever been totally devoid of this) was given by the charity-school 
shire) were precisely the parts of Wales in mhich the later incon- movement of the Society for the Promotion of Christian Kno\vl- 
formity showed its head. I t  should be noted that they liere mostly edge (1699), continuing the experiment of Thomas Gouge's Welsh 
of English speech and influenced by Cheshire or Shropshire. or by trust (c. 1672-81). The S.P.C.K. not only printed a considerable 
the City of London either directly or through Bristol. The first number of LVelsh Bibles, prayer books and other religious literature 
dis5enting congregation in \Vales was at  Llanfaches (16391, on the in ItTelsh but also founded about 9 j  schools all over It-ales. But 
Monmouthshire border. In the hinterland, apart from the Bristol the movement v7as completely transformed in the hands of Griffith 
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Jones (1683-1 761), rector of Llanddomror in Carmarthenshire, 
and of his coadjutor and successor Bridget Bevan (ne'e 17aughan, 
16gS-17;9). Their work. begun about 1737. took the form of 
establishing circulating schools with itinerant teachers who camped 
for three or six months in a locality and then moved on to fresh 
ground. During Jones's lifetime, more than I 58,000 learners of all 
ages passed through his schools-possibly one-third of the popula- 
tion. The effect was a mass production of literacy in Welsh. in- 
tended by him solely to promote Bible reading. But obviously 
the spread of literacy was bound to have wider effects in the 
future. 

The Welsh hlethodist movement, initiated independe~tly in 
1735 by H o ~ ~ e l  Harris ( I  714-73) and by Daniel Rowland (1713- 
go).  was not. as is too often assumed, a revolt against abuses 
in the established church. I t  is true that,  crippled as it had been 
a t  the Reformation by ~vholesale alienation of monastic tithes and 
hampered after 1714 (and for that matter till 187oj by the practice 
of appointing Engllsh bishops (often absentees) to  the Welsh 
dioceses, the church was not, in the 18th century. a t  the peak of 
its efficiency. But the root of hlethodism was "enthusiasm," a 
thing suspect in the eyes of the educated, whether lay or clerical 
and whether Anglican or  dissenting. Eloquent preaching spread 
the movement primarily among the masses. X network of small 
religious groups (societies), organized in a quasi-Presbyterian 
framework. consolidated i t ;  and the Bible reading made possible 
by the schools of Griffith Jones (no Methodist) helped to trans- 
form the mass of small tenantry, rural labourers and the increas- 
ingly numerous industrial workers into a literate, articulate and 
potentially critical public. 

For a long time there was no thought (except in a few in- 
stances) of cecession from the established church; indeed, though 
the evangelical wing of If'elsh dissent had a t  first co-operated with 
the Methodist leaders. they were on not too good terms after I 742 
or so. Secession. when it  did a t  last come, came through the force 
of circumstances. Authority in the established church had increas- 
ingly hardened toward the new movement; clerical recruits to i t  
became fa\-er and fewer; the parish clergy frequently refused 
communion to hlethodists; and many Methodists would no 
longer communicate in their parishes. preferring to await a Meth- 
odist clergymsn's visits. After the death of the older clerical 
leaders. such as Daniel Rowland and the hymnist IVilliam \\?I- 
liams ( I ~ I  j-91)! this became a grave difficulty. On the other 
hand. the greater )ay preachers, men not only of eloquence but also 
of ability and force of character, could not see why the sacramental 
office should be denied them. Thomas Charles (17 j j-1814)~ a 
clergyman who was now the acknowledged leader and organizer 
of the movement. for  some time resisted the seceding tendency but 
was finally convinced. I n  1811 Methodism began to ordain its 
ministers. At one stroke the Calvinistic Methodist "connection" 
within the church became a dissenting denomination. Dissent 
(the older dissent itself had grown slowly doxn to 1775 but had 
since acquired considerable momentum) now greatly outnumbered 
Anglicanism in TVales, though it was not till after 1843 that Meth- 
odist dissent swung over to political Radicalism. 

T h e  1 9 t h  and 20th Centuries.- The 1~1th century was to wit- 
ness the political sequel of the Methodist secession, bf the cleav- 
age (linguistic. religious and economic) between the landlords and 
their tenantry (a tenantry now literate and beginning to be pro- 
vided ~ ~ i t h  journalism in il'elsh') and of the new rivalry between 
landed and industrial interests. Successive Reform acts extended 
the franchise, and by 1&86 the parliamentary representation of 
\\:ales had been almost monopolized by the Liberal-Radical party 
and a "\\-elsh interest," indeed an oficially styled \Velsh party, 
had reappeared in the commons. I ts  program \\-as in general that 
of English Radicalism, but differences of emphasis and of priority 
in application led the \i'elsh party to pursue a course which can 
quite fairly be labelled nationalist. f elsh agrarian grievances 
(manifested. for example, in 1839-44 in a sort of Jacquerie  
known as the Rebecca riots and again in the "tithe war" of 
1386-91) tended to be e lboi~ed out of priority by the antiestab- 
lishment urgency of I\-elsh dissent. One form of this was the 
demand for popular education of all grades freed from Anglican 

association-primary schools (especially after 1870)~  then sec- 
ondary schools (1889) and finally the federation of university 
colleges (the first of which dated from 18 72) into a national uni- 
versity (1893). A national museum and a national library came 
in 1907. Piecemeal attacks upon the ascendancy of the estab- 
lished church culminated in 1919 in the disestablishment and dis- 
endowment of the Anglican Church in Wales; as a corollary that 
church, now known as the Church in Wales, became an  autonomous 
province. But all these were achievements of a new middle class 
which had developed in Wales during the 19th century and  was 
now providing Wales with members of parliament in lieu of the old 
squire members. I t  was a class which had recoiled from Chartism 
and from the infant trade-union movement. I n  the end, therefore, 
Welsh Radicalism ceased to attract that working-class vote which 
had enabled it  to realize so much of its program; the  workers, a t  
first in south Wales and afterward in north Wales too, went over t o  
political Labour; and by the 19jos Welsh Liberalism had suffered 
almost total parliamentary eclipse. One of its unrealized aspira- 
tions (1886), home rule for Wales, became the watchword of a 
new Welsh Yationalist party (1914) which, however, had not 
made much headway at  the polls by the middle of the 20th century. 

FVorld Ifjar I and. much more. World ]Tar I1 led to  considerable 
upheaval in \Vales. For example, large-scale English immigration 
and JVelsh emigration seriously imperilled the \L7elsh language, 
~vhich in the 19 jos was not spoken by much more than zoc; of the 
people. I7et  the awareness of nationhood (whether JVelsh-speaking 
or not)  was, if anything, sharpened. I n  April 1949 the Labour 
government established the advisory council for \Vales; in Oct. 
19j1  the Conservative government included a minister for Welsh 
affairs in the cabinet (the home secretary);  from Jan. I9 j7  the 
position of minister for Welsh affairs IT-as held by the minister of 
housing and local government, and in December of that year a 
minister of state for IVelsh affairs was appointed. 

The  cry for home rule was not confined to the Xationalist party 
proper. Strenuous efforts. moreover. were made to  check the dis- 
use of LVelsh. Quite apart from the sympathy of the ministry of 
education toward the use and teaching of \I:elsh in the schools, 
these efforts were strongly supported by Urdd Gobaith Cymru 
(the League of Welsh Youth),  by Undeb Cymru Fydd (the New 
\Vales union) and by the council (193 7) of the Eisteddfod ( q . ~ . ) ,  
all three nonparty and undenominational. 
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POPULATION 

In 1961 the total population of Wales and Monmouthshire was 
2,640,632. The  sparse numbers of inhabitants in the rural areas 
and the intensive crowding of the southern coal fieid made the 
distribution of population very uneven. All the towns with the 
highest population figures 11961) are in the south Wales coal 
field: Cardiff ( 2  56,2 70) .  Swansea (1  66.740): Rhondda (100.3 14) .  
Merthyr Tydfil (59.008) and Port Talbot (50.223). Other large 
towns are (1951 population) Pontypool (42,703). Barry (40,990). 
Aberdare (40.932). Pontypridd (38.633). Gelligaer ( 36.169), 
Caerphilly (35.189).  Llanelly (34.476) and Neath (32.254). 

Since the 16th century h/lonmouthshire, although geographically 
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in Wales, has been regarded as part of England. It is still largely 
peopled by Celts many of its place names are Welsh and for legis- 
lative and administrative purposes it is usually linked with Wales, 
ahi le  the bishopric of 3lonmouth is within the Church in Wales. 
For administration of justice, honever, ?rIonmouthshire is part of 
the Oxford assize circuit. 

TABLE I -_4rea and Popz~lation of Wales 

Glamorgan 
(\lorgannwg) . . 1 

Merioneth 
(k1eirionvdd) . . 

31 on tgonieryshire 
:Trefal(l~\.yn) , 

Pembrobcsliire , 1 
(Penfro) , . 

Radnorshire 
fhI.aesyfed) 
Total 

I 
' ' j  

Area 
(sq mi.) --- 

276.2 

733.5 

569.1 

692.7 

919.8 

668.9 
255.8 

817.8 

660.2 

797.3 

Religion.-Classical references to religious cults in pre-Roman 
Britain have been the pretext for much conjecture as to the na- 
ture of the pre-Christian religions of \Vales. All that can be said 
is that the island of Anglesey seems to have had a tradition of 
special sanctity. The post-Roman centuries were characterized by 
a revival of prehistoric conditions in the west and although Chris- 
tianity reached there very early the salient feature is its close asso- 
ciations with the previously existing traditions. The church of 
Uspytty Cynfyn in north Cardiganshire is built within what was 
once a stone circle and observers have recorded many circular 
churchyards in \$'ales. The spread of the Celtic saints or preachers 
of Christianity from Ireland to \\lales, Cornwall, Brittany and 
many parts of the continent helped to make St. David's important. 
I t  stands at  the convergence of a number of routes from little 
landing places on a storm-washed peninsula. The itinerant Celtic 
saints established many small cells or churches in Wales, many of 
which still bear the founder's name in their dedication. From the 
7th century onward the power of the Roman Church grew and the 
older Welsh traditions were brought nominally under its sway. 
The attempts of Giraldus Cambrensis in the 12th century to gain 
ecclesiastical independence for Wales are an echo of the marked 
individuality of the Celtic traditions. 

Among pilgrim routes to Santiago de Compostela (q.v.)  the 
maritime one from Ireland via I%'ales. Corn~vall and Brittany was 
important, and it seems to have been also a survival or revival of a 
prehistoric route of trade. By the Renaissance the Roman Church 
had gathered into itself and assimilated all the earlier ritual, and 
the Anglican Church did not replace it completely in rural R7ales. 
The strongholds of Anglicanism were in the small castle-towns of 
the coastal plains. The mass of the population of moorland Wales 
long retained its mediaeval ideas. Early Puritanism appeared in 
those regions that had the closest associations with the English 
plains and particularly in those regions that had specialized in 
weaving. Such districts attracted refugees from the continent. 

Radnorshire became an early centre of the Quakers and Bap- 
tists, hlontgomeryshire of the Independents, while in the weaving 
centres of the south Wales coastal plains early Puritanism was de- 
veloped especially by the Independents and the Baptists, who 
seem to have been specially selected for persecution and whose 

. early chapels are in several cases in remote spots. They seem to 
have entered regions in southwest Wales (e.g., northwest Pem- 
brokeshire) that were sparsely populated in the middle ages, a 
movement that seems to have been associated with the intro- 
duction of root crops. The l'lethodist revival of the 18th century, 
mainly through the influence of the Welsh language, affected 
chiefly the moorland regions of Wales. Henceforth the country 
was predominantly Nonconformist. 

An honourable exception to the absentee or indifferent English 
prelates of this period is to be found in Thomas Burgess. bishop 
of St. David's, whose exertions were the chief cause of the foun- 
dation in 1822 of St. David's college at  Lampeter, an institution 
erected to provide a better and cheaper education for intending 
young M7elsh clergymen. I t  was not until 1870 that, by Glad- 
stone's appointment of Joshua Hughes to the see of St. Asaph, the 
special needs and claims of the \tlelsh Church were officially recog- 
nized. Thus between 1811 (the year of the Methodist secession) 
and 1832 (the date of the Reform bill), the number of dissenting 
chapels had risen from 94; to 1.428. In  1870, the dissenting 
bodies were supporting t ~ o  quarterly, six monthly and ten neekly 
papers. all published in the vernacular. A result was the Sunday 
Closing act of 1881 and the Welsh Intermediate Education act 
of 1859. In  1893 Lord Rosebery's cabinet appointed the Welsh 
Land Tenure commission, whose report, published in 1896, did 
much to exonerate the squirearchy from charges of extortion and 
sectarian oppression. 

In 1914 the Bill for the Disestablishment and Disendo~i,ment 
of the Church of England in Wales was passed. I t  provided that 
the secularized portion of the endowment of the church should be 
applied to specified national purposes, mainly educational. and 
a financial amendment in the direction of compensation to the 
church nas  passed in 1919. 

Cnder a new constitution (1922) the supreme authority of the 
Church in Wales \%as vested in a governing body, representative 
of the clergy and laity. The area that came under the jurisdic- 
tion of this body became known as the province of &'ales, with 
an archbishopric established for the time being at  St Asaph. 
The province is practically coterminous with Wales and hlon- 
mouthshire. with the exception of a few border parishes which 
under the Welsh Church act voted themselves out of the Church 
in Wales. Six dioceses are comprised within the ecclesiastical 
province of Wales: Bangor in the northwest, St. Asaph in the 
northeast, St. David's in the southwest, while the populous area 
of the southeast is shared between Llandaff, Monmouth and 
Swansea and Brecon (including the almost entirely rural counties 
of Brecon and Radnor). 

Roman Catholicism is still strong here and there in the border 
counties, especially Flintshire. In  most cases it survives in' con- 
junction with mediaeval landed families. After the last half of 
the 19th century it flourished exceedingly in the south i%'ales 
industrial regions. especially among the immigrants of Irish de- 
scent. In  1898 a bishop with the title of hlenevia (Latin form of 
St. David's) was appointed for the Roman Catholic community 
in all Wales except the counties of Glamorgan and Monmouth; 
these latter (and Herefordshire) were included in the arch- 
bishopric of Cardiff, which was founded in 1916. After the ex- 
pulsion of the religious orders from France in 1903 several com- 
munities of French monks and nuns took up their abode in the 
principality. 

The majority of the followers of the Methodist revival move- 
ment of the 18th century in IVales form the Calvinistic Methodist 
Church of Wales, known also as the Presbyterian Church of 
Wales by virtue of an act of parliament passed in 1927. While 
its churches are strongholds of the \t1elsh language, many use 
English in the services. I t  is organized under the Cymalifa Gy f re -  
din01 (general assembly), which meets annually and elects a 
moderator. There are two Cymdeithasfa (synods), representing 
respectively the north and south of the country. The individual 
churches are grouped into a Cwrdd Dosbarth (district meeting), 
and the latter into a large unit, the Cwrdd Misol (presbytery). 
In addition to the presbyteries in \Vales, there are three of the 
Welsh body in England : in London, Manchester and Liverpool. 

Other followers of the Methodist revival are members of the 
Methodist Church in Wales (formerly the Wesleyan Methodist 
Church), an integral part of the Methodist Church in England; 
LVelsh candidates for this branch of the ministry are trained in 
Engl~sh Methodist theological colleges. 

The Independents and Baptists each have an Undeb (union) 
for \Vales; the former is part of the Congregational Cnion of Eng- 
land and Wales, and the latter is nithin the Baptist Union of 



Great Britain. (E. G. Bow.: X.) 
University.-The Cniversity College of IVales was founded at 

Aberystmyth in 1872; that of South Wales and l/lonmouthshire at 
Cardiff in 1883; and that of North 'Clrales at Bangor in 1884. On 
Nov. 30. 1893. the constituent colleges Tvere incorporated by royal 
charter as the University of \$'ales. ni th  Lord hberdare (d 189j) 
as its first chancellor. The university was reorganized nith a sup- 
plemental charter in 1920 when the fourth constituent college nas 
founded at  Sn ansea. 

There are 2 j8 members of the governing body. appointed repre- 
sentatives of county and county borough councils in Kales and 
n/Ionmouthshire being in a majority of one over the other repre- 
sentatives nhich include those chosen by the lord president of the 
council. 12 each appointed by the colleges and the Lt'elsh National 
School of Medicine. the Guild of Grdduates. the national museum 
and the national library The local authorities contribute finan- 
cially by the levy of special rates for the purpose. Xll the main 
branches of cultural and scientific education are catered for and 
special attention is given to Celtic studies agriculture metallurgy 
and engineering The national school of medicine is at Cardiff 

Extramural studies have been vigorously developed throughout 
Wales. I n  addition to the regular financial support received froin 
local authorities there \\ere liberal private benefactions during the 
earlier part of the 20th century. The total number of students 
grew from a few hundred in 1872 to more than j.ooo in 1953. 

ECONOMIC AND INDUSTRIAL CONDITIONS 

Wales and illonmouthshire form approximately one-seventh of 
England and Wales. Half of the land reaches an altitude of 600 ft. 
above sea level, while half of this exceeds 1.000 ft. This enabled 
the inhabitants to maintain a distinct politica1 existence for cen-. 
turies after the English lomlands had become subject to one au- 
thority. I t  was not until the 19th century that the traditional 
isolation of Wales began to be profoundly affected by the develop- 
ment of railways. 'CVorld competition became operative. to the 
embarrassmeilt of local industries previously protected by the iso- 
lation of the local market. 

Agricu1ture.-Largely because of its climate Wales is primarily 
a dairy-farming country. Essentially it is als0 a country of small 
farms. the great majority of the total holdings being less than 
I j0 ac Even so. the farming industry plays a more important part 
in the economy of the country as a whole than it does in England. 

During the period of RTorld IVar I1 Welsh agriculture undernent 
a virtual revolution. increasing production to such effect that it 
contrived to feed Wales to a greater extent than ever before and at 
the same time to supply parts of England. 

One of the outstanding achievements of the Welsh livestock in- 
dustry was to increase its milk production on a substantial scale 
so that by 19 j 2  there nere  more than 31 ~ , O O O  c o ~ ï s  and heifers in 
milk. an advance of 14% on the 1939 total. In the same period 
temporary grass acreage had risen by 81%. The output of milk 
continued to increase during the mid-19 jas. 

Other striking advancec up to 1952 nere the doubling of the 
tillage acreage, the increase in cattle. pigs and pouitry by 10';: 

and the making good of the severe losses caused by the disastrous 
1946-47 minter. Substantial increases nere maintained in sheep. 
pigs and cattle during 19 j6-j> 

Much is attributable to a big increase in use of machines. 
SVhereas in 1939 only one farmer in I j in i\-ales had a tractor by 
1953 the average Ras one tractor per farm and there was a further 
increase in tractors of about 30% during 1953-56. 

In  the early 19 50s advance in production appeared to have been 

l Item 1 1939 ' 1952 1 u j 6  1 [tem 
-p I _ _ _ _ _ _ _ _ _ . -  

halted. but by mid-1953 Welsh agriculture was forging ahead agajn. 
Up to Aug. 31. I9 j3<  government grants had been paid to hill 
farmers to cover I 458 improvement schemes costing i46.j.80j. 
The total number of cattle and calves in 1953 Tvas the highest since 
records were first kept in 1867, each subsequent year showing a 
slight increase. 

Many of the large farms in the 'Cf7elsh lo~vlands employ paid 
labourers but in the uplands the \vork is done for the most part 
by family labour. The total of those engaged in agriculture and 
horticulture in Wales in 1957 was 41.800. Agriculture in \Vales 
made marked progress after the application of scientific methods 
to al1 branches of farming, in nhich the Lniversity collepes a t  
Bangor and Aberystwyth. with the support of the ministry of agri- 
culture. rendered invaluable service Agricultural co-operative 
societies first established in IVales in 1901. multiplied rapidly 
after Llrorld War I. and in 1922 a Welsh agricultural organization 
society Tias founded Smal1 mixed holdings of the average size of 
4; ac are characteristic of 'Cl"ales, and the small farmers mere 
quick to grasp the advantages provided by the co-operative pur- 
chasing of foodstuffs. etc. The independent Welsh Farmers' union, 
fouilded in 1918. nas  later merged in the Kational Farmers' union. 

The total forestland in Wales increased from 106,909 ac. in 1939 
to 189.116 ac in 19 j 6  h note~vorthy change after 1939 n a s  the 
big proportion of derelict woodland acquired for replanting by the 
Forestry coinmission. xvhich uas  50% of the total in 1953 com- 
pared with only 10% in 1939. During 1939-56 total ~vorkers in- 
creased from 800 to 3.290. 

T h e  I n d u s t r i a l  R e v o l u t i o n  in Wales.-In 1801 l$'ales and 
Monmouthshire had a population of 587.245, fairly evenly dis- 
tributed over the land. since the vast majority of the people were 
engaged in agriculture or in related occupations. -As the Industrial 
Revolution developed. and particularly after 1841. the rural 
exodus. accompanied by the decay of many industries nhich had 
supplemented the earnings of agriculture. led to an enormous con- 
centration of population in the iron- and coal-producing valleys 
of southeast Wales. Accordirlg to the 1951 census. 62 6 9  ( I  627.- 
696 > of the population of Wales and Monmouthshire (2.598.67 j )  
uas  concentrated in the t\\o counties of Glamorgan (1,202,581) 
and hloninouth (423 I I j ) .  

Trade unionism has long been a potent force in south Wales. 
The first important organization of miners and ironworkers was 
the Cnion club and after its suppression in 1831 there came int0 
existence a secret society. the Scotch Cattle. whose symbol was 
a bull's head and horns. 

In  the 1860s the Amalgamated Association of Miners, a rival 
to the National Miners' union gained much support in n7ales 
nhere. from 187 j there \\,as constant agitation against the sliding 
scale payment of wages. Following a strike in 1898 the sliding 
scale nas  abolished aild the South Kales ll iners '  federation nas  
organized This body, later affiliated ni th  the Aliners' Federation 
of Great Britain, latterly the National Cnion of Slinenorkers, con- 
tinued to be proininent in the trade-union movement. (See  Sess  
Ednards' Htstovy of the South  Il'ales Minevs' Fedeva t~o~z ,  1938.) 

S o u t h  Wales.-Coal.-Because of the high quality of the 
coal and its proximity to tidal maters. from 1881 the south I\-ales 
coal field was the chief coal-exporting region of the norld Hon-  
ever the narrow mining valleys present unusual dificulties. for 
the level ground is occupied by surface norks and the hillsides 
are used as naste tips The same causes nhich gave 15'elsh coals 
their superiority also made mining in this area more costly and 
dangerous than in any other part of Britain. Welsh coal is dry 
and fiery, and the fine coal dust is a constant source of danger. 

Loose-jointed coal and loose or 
7 l 2  
- rotten roof. more frequent in 

- 
I953 1 19,6 50~1th \\-ales mines than else- i .  ____-i 

Tilage ; C .  . . 1 ;2,400 i 568800 ~ o t a t o e s  C .  . . l O t  he re^ are responsible for nu- 
Temporarg grass fac.) 2:::.íIr "3,soo ~ O Z , ~ O O  T-egehbles a c )  . 
m a n t  a c ,  , , s j g , ~ o o  ~ j o o  I,,s,,;oo cattie . . . accident' accompanied 
TT-iicdtfac.) . . 33,100 23,100 Pigs . . . loss of i i f e  The incidenre of 
Bariey (sc.) . , , 22,.400 34,800 25,800 Poultry (000) . . 
Oats (ac.) . . . 

1 ; :  
~ 215,jOO 166,300 H O ~ ~ P S  dust disease by the 1930s and 

Aliued corn (ac.) . 57,300 Sheep loooi 1 r r a .  . i 49,600 :3;:": ~ I i o g .  d '94'' liad 
- vere in any British coal field. but 

Sources: Dtcesl of Welsh ilfiiicultuval Statislics, rg;z 'IIinistrg o f  t\griculture and Fisherips, li-elsh Department, hberyst~\-yth, 
1953); Disest of Welsh Stiltistics (H.M.S.O., Londoii, 19jj) .  scientific dust suppression and 



WALES 
combative measures later caused considerable improvement. For 
these reasons, the output per man is less than the average for the 
rest of Britain 

After World War I the demand for Welsh coal decreased greatly, 
both a t  home and abroad. Although the population and the indus- 
trial power equipment increased substantially, economies in the 
utilization of coal lessened consumption in the United Kingdom. 
The Welsh coal export trade fell off because of the development 
of coal resources abroad and the increased use of fuel oils, coupled 
with heavy import duties, drastic quotas and the subsidizing of 
industries. I n  1938 there were 136,000 miners employed in the 
south Wales coal field, as compared with 168,000 in 1928 and 
nearly 2 jo.000 in 191 3. There were 119,600 persons employed 
in the coal mining industry in 1gj6. The output of coal in 1928 
was 43.300,ooo tons, but by 1938 the figure had fallen to 3 j,3oo.ooo 
tons. South Wales continued, however. then to be the premier 
coal exporting area in the 'L'nited Kingdom. Coal exports fell still 
further after World War I1 and drastic reorganization was called 
for when the industry became nationalized in 1947. The total 
output of salable coal from south Wales pits in the first year of 
nationalization was 22,288.000 tons and by 19 jz this had risen 
to 23,730.000 tons, an average production maintained annually 
since. Opencast production in south Wales in 1947 yielded 842,600 
tons and by 19 j6 the total 1i7as 1,640,000 tons. In  the north Wales 
coal field the average production of salable coal rose to 2.300,ooo 
tons between 1948 and 19 56. 

The National Coal board's plans for south Wales provided for 
a capital expenditure of about £~oo.ooo,ooo in the period 19jo to 
196j. There were seven administrative areas in the coal field in 
1953, each of nhich had a major project in hand or planned where 
horizon mining methods ~ o u l d  be concentrated on for improved 
haulage, ventilation and output. Most of the remaining 140 pits 
would also be modernized. 

Industries -Prior to 1870 the leading place in the economic 
development of south \Vales was held by the iron industry. Along 
the northern edge of the coal field plentiful and readily accessible 
supplies of coal, iron ore and limestone occurred in close proxim- 
ity. Consequently, in the first half of the 19th century a narrow 
upland tract, extending for about 2 0  mi. from Pontypool and 
Blaenavon to Hirwaun, ni th  its chief centre at Merthyr-Dowlais, 
became the greatest iron-producing region in the world. The inven- 
tion of processes for the large-scale manufacture of steel and the 
resulting demand for richer and purer iron ores than those found 
in the coal field caused many of those works to be closed or to be 
transferred to the seaboard, where imported iron ore could be 
treated. 

At one period \Vales enjoyed a virtual world monopoly in the 
manufacture of tin plate. Of 77 such works in Britain in 1875 

there were 57 situated in south Wales. The industry was hard hit 
by the U.S. McKinley tariff in 1890 but recovered through the 
willingness of both employers and workers to make sacrifices and 
by the capturing of new markets in eastern Europe. The manu- 
facture of heavy steel products (such as rails, sleepers [ties]. ship 
plates and girders) is carried on at Port Talbot, Cardiff and Ebbw 
Vale. The works at Cardiff, completed in 1936. were then the most 
modern of their type in Great Britain, and those at Ebbw Vale 
replaced the old steel~vorks, closed after World War I .  

During World iVar I1 most of the old-type tin-plate works 
ceased production and were used for storing war material; and 
their workers were dispersed in munition factories all over the 
country. I t  became clear after the war that the Welsh tin-plate 

TABLE 1II.-So~tlz Wales Indzrstry, 1956-57 

industry would have to be thoroughly modernized if i t  was to hold 
its own in the world markets. Accordingly four leading companies 
pooled plans and resources and formed the Steel Company of Wales 
which in four years laid down a steel strip plant at Margam, Port 
Talbot, the most up-to-date of its kind in Europe, which. when in 
full production, would employ 8,400 men and attain a weekly out- 
put of 3.500 tons of rails and 22:800 tons of steel strip and plate. 

To complete the modernization scheme an extensive cold re- 
duction plant capable of converting 7.000 tons a week of Port Tal- 
bot strip was built at Llanelly and started production in 1952, 
while in 1956 a similar modern plant was completed at  Velindre, 
near Swansea. This enterprise, involving capital outlay of about 
£~oo,ooo,ooo, was expected to restore the supremacy of Welsh tin 
plates in the intensified battle for world trade. 

Although by the mid-19jos there was some decrease in home de- 
mand for certain steel products. Welsh steel output continued to 
rise gradually. In  >vest Wales the long-foreseen closure of the old 
tin-plate handmills caused unemployment. Major developments 
were being carried out a t  several major steelworks during the mid- 
19 ~ O S .  

Copper ores were shipped from all parts of the world to Swansea 
for smelting and refining in the 19th century, but because of the 
lessened copper content of ores and the increasing cost of freights, 
smelting came to be conducted in close proximity to the copper 
mines. and the industry disappeared in Wales. However, a copper 
manufacturing industry still remained. In the years following 
JVorld \Var I many works were closed down, but though export 
trade was affected by economic, financial and political conditions in 
foreign countries, the industry was continued at  Landore, Llanelly 
and Port Talbot. 

a Copper sulphate, a by-product of copper manufacturing, was 
exported mainly to France and Italy for the purpose of spraying 
in vineyards. Copper-nickel sulphide ores smelted in Canada to 
a kind of Bessemer matte are shipped to S~vansea for refining. 
The principal by-products of the nickel-manufacturing process, 
copper sulphate, nickel sulphate and nickel ammonium sulphate, 
are put to a variety of uses. 

Spelter (zinc) is produced in Swansea from sulphide ores im- 
ported mainly from Australia and used chiefly in the making of 
alloys. brass and bronze and in the manufacture of galvanized iron. 
General engineering industries in ]Vales include iron and brass 
founding. the manufacture of railway material and patternmaking; 
wire, wire netting and wire rope are also made. In 1922 an oil 
refinery was built at Llandarcy, between Keath and Swansea, for 
treating crude petroleum imported through Swansea by the Anglo- 
Iranian Oil company. 

A new industrial revolution occurred in Wales after World 
War I1 with the government-stimulated settlement of new indus- 
tries in areas that had been severely hit. especially in south Wales, 
by the trade slump in the interwar period. 

By the end of June I9 j3  new factories and extensions of existing 
factories had provided 137,000 new jobs of which 109,000 had 
been created after the end of the war in 194 j. A total of 453 fac- 
tory projects were completed. An example of the expansion of new 
industries was the progress of the toymaking trade with 3 j firms 
regularly employing 3,000 workers in Wales and exporting their 
products to all parts of the world in competition with traditional 
toymakers on the continent. Despite restrictions on capital in- 
vestment several extensions of government-financed factories were 
carried out in the mid-19 50s. 

While a number of small manufacturing firms on trading estates 
closed under the economic stress of 19 j j- 56, the general trend in 
Wales was toward further expansion. The Suez canal crisis focused 
attention on the deepwater anchorages of 3Tilford Haven where 
oil interests were planning harbourage for enlarged tankers to 
berth and for crude oil to be pumped through a pipeline to the 
refinery at Llandarcy (Glamorgan). By 1957 plans were prepared 
for extending IlIilford docks and an iron ore terminal was also 
envisaged. The main south \Vales ports combined their efforts 
to try and gain new general cargo traffic to offset the loss of coal 
trade. 

North Wales.-Coal.-Xorth Wales is more closely related in 

Electricity generated fkw.hr.) . . . . .  
Crude petroleum imported and rdfined a t  

National Oil Refineries, Ltd. ,  a t  Llandarcy (tons) , , 

Crude strel production (tons) . . . .  
Sheet steel production (tons) . . . . . , , 

Fisheries, met fish landed (ca t . )  
Inward and outward cargoes handled at' ~ar 'diff , '~rva&ea 

Kewport, Barry, Port Talbot, Penarth and Briton  err; 
(tons) . . . . . . . . . 

6 ,~~3 ,000 ,o00  

2,310,ooo 
5,830,400 
1,950,200 

426,801 

Z O , ~ ~ Z , O O O  

Sources: Digesi o j  Welsh  Statistics fH.M.S.O., London, 1957); Wales and Monmouth- 
shire, Cmd. 319 [H.M.S.O., London, 1957). 



WALES PLATE I 

Beaumaris castle, Angiesey, bui l t  by  Edward I in 1295- 1323  

Rocky coast a t  St. Anne's Head, Pembrokeshire "Pias Newydd," a manor house a t  Liangoilen, Denbighshire, operated by the Nat ional  trust 

Mountains of North Wales: a view from Snowdon ( 3 , 5 6 1  f t . ) ,  highest mountain in  England and Wales 

PHYSICAL FEATURES A N D  BUILDINGS O F  W A L E S  

P H O T O G R A P H S  ( T O P  L E F T .  B O T T C M )  A .  W .  K E R R ,  ( T O P  R I G H T )  X E R O F I L M B .  L T D . ,  F R O M  E W l N G  G A L L O W A Y ,  ( C E N T R E  R I G H T )  M U S T O G S A P H  



PLATE I1 WALES 

Cottages at Harlech, Merionethshire. In  the background 
is the famous 1 3 t h  century castle 

Llandudno, Caernarvonshire. a seaside town on a peninsula in the l r ish sea 

Menai Stra i t  bridge, bu i l t  by Thomas Telford 1819-26. Sheep grazing near the shore of Lake Tal-y-l lyn, Merionethshire, near Dolgelley 
The stra i t  is a channel of the l r ish sea div id ing Anglesey 
and Caernarvon 

SCENES I N  WALES 

? H O T O G R A P H S  ( T O P  L E F T ,  C E N T R E  L E F T ,  B O T T O M  LEFT. B O T T O M  R I G H T )  E. W. T A T T E R S I L L ,  ( T O P  R I G H T ,  C E N T R E  RIGHT) M U S T O G R A P H  



its economic life to Lancashire and the Midlands than to south was born at Boston, Mass., on July 2 ,  1840. His father, A N A ~ A  
R-ales, for east-to-west routes are far more practicable than north- 1%-ALKER (1799-187 j ) ,  also a distinguished economist. \?-as the 
to-south in \Vales. The north \Vales coal field lies in the counties author of The Science of Ii 'ealtl~, a widely popular textbook. 
of Flint and Denbigh and extends for about 40 mi. from south to As superintendent of the United States censuses of 1870 and 1880. 
north along the Dee valley. .\lthough extensive, it is far less rich Francis hniasa IValker expanded the coverage of the census so 
and varied in its output than the south LVales field. The coal ob- that it ~vould mirror the nation's development. He  exerted his 
tained is used chiefly for domestic purposes and for gas manufac- influence as a teacher first a t  Yale college (1873-81) and then. 
ture, the cannel coal of Flintshire (around Lees\\-ood, Hope and while president of the Massachusetts Institute of Technology. 
hlold) being specially reputed for its gas-producing qualities. Cambridge. He was the a u t h o ~  of outstanding treatises. notably 
Fire clay, ~vhich is mined along with the coal, is used in the brick The Wages Question (1876). .Money (1878) and Political Ecolz- 
and tile industries a t  Ruahon. Cefn, Rhosllanerchrugog and near omy (1883). He  was president of the American Statistical asso- 
hlold. Production figures for north \Vales after nationalization ciation (1883-97) and of the American Economic association 
-+Yere: from the mines in 1947. 2.038446 tons, opencast. 63.905 (1885-92). He  died Jan. 5: 1897. 
tons ; in 19 j z .  2.226.100 tons and 2 I j . 2 2  tons respectively. Walker xas  a decisive influence in discrediting the previously 

Ind1lstrics.-The first ironworks in \Vales n-as established at generally accepted wages-fund doctrine. He  also effectively 
Rershain, near \Vrexham, in 1 7 0 1 ,  but the ore mined from the coal stressed the importance of the entrepreneur (as distinct from the 
measures of North \$-ales became almost exhausted before the capitalist) as the organizer of industry. His controversial studies 
close of the 19th century. Hun-ever. as in soxth \Vales, the manu- on immigration invigorated the analysis of population trends. 
facture of steel from imported ores became a considerable indus- See James p. Munroe, A L i f e  o f  Francis Anzaj-a W a l k e r  (1023) ,  
try. and galvanized iron and tin plates are made at several places. (J. DT.) 
Extensive developments took place from 1948 onward at the Shot- WALKER, FREDERICK (1840-1875), ~ ~ ~ l i ~ h  painter and 
ton steel~vorks; putting them in line with the latest production illustrator! born in hfarylebone, London, ; ~ l ~ ~  26, 1840, H~ 
methods. studied at Leigh's academy, the British museum and the Royal 

The chief centre of the fine chemical industry in Wales is a t  academy schools, and in 18 58 apprenticed himself to J,  iv, whYm- 
Ruahon. and around Holy>vell and Flint are importallt paper and per, the lvood engraver, ~i~ mature work (particularly illustra- 
artificial silk industries. Although the mining of lead and zinc 

tion which, hoTvever, he practically gave up after about 1866) 
declined, it \\-as still being carried on at Halkyn during JVorld influenced by his friend J,  E, ;\Iillais, and especially by the latterjs 
\\Tar 11.  holy^^-ell is the centre of the woollen industry of north vrennyson draXvings of 1857. For another close friend, \v, 31. 
LVales. fine imported wools being employed in preference to the Thackeray, he illustrated TIze Advelztzlres of PJLilip (1861-62) and 
coarser local product. \Tales produces the best slates in the \vorld. Delzis Duval (1860-63,j in the ~ ~ ~ ~ ~ ~ i ~ l  ~i~ first oil, 
but the industry has been struggling following the end of World t : ~ h ~  L~~~ path,!. was sho\vn at the ~~~~l ~~~d~~~~ in 1863, but 
War 11. "Bathers" (Royal Academy. 1867) began the series of his most 

Chief centres of the slate-quarrying industry are Bethesda! popular pictures in which, like A. Legros at this time, he turned to 
Llanberis, Nantlle and Festiniog in the counties of Caernarvon a socially-lninded realism ( c s ~ h e  ~ l ~ ~ ~ h , ~ ,  1870; U A ~  the ~ ~ ~ , n  
and hlerioneth, all districts faced with economic eclipse in the 1871); sometimes painting like J ,  F,  ill^^ (llpl/fushroom ~ ~ ~ h ~ ~ -  
1950s. ers," c. 1868). \Talker was elected associate of the Royal Acad- 

Efforts were continuing in the mid-1950s to attract new in- 
emy in 1871. H~ died a t  st,   ill^^^. perthshire; june s? 187j,  

dustries to depressed areas in north IVales, in Anglesey and 
Caernarvonshire. WALKER, GEORGE (1618?-169oj, hero of the siege of 

B r s r ~ ~ c n A r ~ , - 2 , ,  L, Dobbins, Soz l th  Wale s  as the Ch ie f  Ind:rstvjol LOndonderr~ '  'On of George rector %Imore and 'hall- 

Centre  o f  t h e  Ctti ted Kingdowz (1922) ; K. Ed~vards, T h e  Industrial cellor of Armagh (d. 1677). ~n the 1rish ~ v a r  of 1688. l ~ a l k e r ,  
R ~ v o l u t i o n  i n  S o u t h  Wale s  (1921) ; D .  J.  Davies. The Economic  History though in Holy Orders and advanced in years. raised a regiment 
o f  Soutlz lYales Prior t o  1800 (1934) ; 4. H. Dodd, T h e  Indz~strial Revo -  for  the defense of Dungannon. Ho\yever. Robert Lundy, the act- 
lu t ion  i n  X o r t h  Wales  (1933) ; H .  A. Marquand, Secofzd Zndzlstrial Sur- ing governor of ~ ~ ~ d ~ ~ d ~ ~ ~ ~ ,  ordered the abandonment of the 
c e y  o f  W'ales, 3 vol. (1937). 

(J' G'  '') place on March 14, 1689. 
WALEWSKI, ALEXANDRE FLoRIAN On the approach of the enemy (April 13) Walker hurried to Lon- 

COLONNA, COMTE (1810-1868)~ French politician and diplo- donderry to inform Lundy, but mas unable to convince him of his 
matist. was born at n'alewice near \Tarsa~v on May 4, 1810, the danger. H~ returned to his men a t  ~ i f f ~ ~ d ,  on the 14th. 
son of xapoleon 1 and his mistress hfarie. Countess \I-ale\vski. At  he took part in a brush \vith the enemy, afterTTard folloITing the 
the age of 14 f alelr-ski refused to enter the Russian army, escap- retreat of the army to Londonderry. The to\\-n \vas in great con- 
ing to London and thence to Paris. where the French government fusion. and lvalker found the gates shut against him and his regi- 
refused his extradition to the Russian authorities. Louis Philippe ment. He  bvas forced to pass the night outside, and only entered 
sent him to I'oland in 1830. and he was then entrusted by the the next day "\vith much difficulty and some violence upon the 
leaders of the Polish revolution with a mission to London. After Centry," Immediately on his a r r i ~ ~ a l  he urged Lundy to take the 
the fall of Warsaw he took Out letters of naturalization in France field and refused the demand to disband his o\vn soldiers. On 
and entered the French army, seeing some service in Algeria. In  .kpril 17 Lundy determined to give up the to\vn to James, and 
1837 he resigned his commission and began to write for the stage called a council from which Walker and others !yere excluded. But 
and for the press. the next day the king and his troops, who had advanced to receive 

The accession of Louis ?iapoleon to polver ill France guaranteed the surrender. were fired upon from the contrary to Lundy's 
his career. He  vas  sent as envoy extraordinary to Florence. to orders, and the arrival of Capt,  Adam l lu r ray  Ivith a troop of 
Saples and then as ambassador to London. ~vhere he announced horse saved the situation, Lundy xvas deprived. and to 
the coup d'ktat to Palmerston (Y.z. ) .  In  185.5 LValewski became escape in disguise, On April 10 \Talker and l l a j .  Henry Baker 
minister of foreign affairs, and acted as French plenipotentiary at  \ye;e chosen joint governors, ~ $ ' ~ l k ~ ~  commanded I; companies 
the congress of Paris next year. \Vhen he left the foreign oflice (goo men) and to him also entrusted the super\~isjon of the 
in 1S6o it was to become minister of state. an office which he held commissariat, He  shoTved great energy, courage and resource 
until 1863. Senator from 1855 to 1865% he entered the corps throughout the siege, and led several successful sallies. At the 
l igis lat i j  in 1865 and \\.as installed, by the emperor's interest. as close of the siege. \vhich lasted 150 days, the to~vn  \vas a t  the last 
president of the chamber. h revolt against his authority two extremity: but on July 30 Walker preached the last of the sermons 
years later sent him back to the senate. \Valeu.ski died on Oct. 2 j .  by which he had helped to inspire its defense. An hour later ships 
1868. were seen approaching. and the town was relieved. 

WALKER, FRANCIS AMASA (1840-1897). U.S. econ- TValker was received by TVilliam and Mary at  Hampton court on 
onlist and statistician. a leader in modernizing and broadening Xug. 9. 1689. He  was nominated to the bishopric of Londonderry. 
the character and scope of economics in the Anglo-U.S. ~vorld, but was shot at :he Royne. July I.  1690. 
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WALKER, HENRY OLIVER (1843-1~291, V.S. painter, 

knom-n mainly for his murals, Tvas born at Boston, Mass., on 
May 14. 1843. He was a pupil of L6on Bonnat in Paris. Walker 
a t  first painted the figure and occasional portraits, but later he 
devoted himself almost exclusively to mural decoration. 

His paintings, symbolizing lyric poetry. for the Library of Con- 
gress. Washington. D.C., and his decorations for the appellate 
courthouse in New York city, the enlarged statehouse at  Boston. 
the Essex county courthouse at Newark. N.J.. and the capitol at 
St. Paul. Ylinn.; are among his most important works. He died in 
Belmont. Mass.. on Jan. 14: 1929. 

WALKER, HORATIO (18 58-1~~8). US.-Canadian painter. 
whose subjects were most often taken from Canadian peasant life. 
was born at Listo~vel. Ont.. on May 12. 1858. \t7hen he was a 
child his family settled at  Rochester, K.Y. Although entirely 
self-taught, he became a distinguished painter of animals. the 
figure and landscape. His pictures show the influence of Troyon 
and Millet. mainly in their feeling for largeness of composition, in 
solidity of painting and in the choice of themes. Walker was a 
member of the National Academy of Design, Kew York city, and 
of the American Lt7ater Color society. Among the several U.S. 
galleries that exhibit his works are the City Art museum. St. 
Louis. 310. ("Ylilking. Evening" and "SVoodcuttersn), and the 
Albright gallery. Buffalo, K.Y. ("Prodigal Son"). 

WALKER, OBADIAH (1 61 6-1 699), master of University 
college, Oxford, was born at  Darfield, near Barnsley, Yorkshire, 
and was educated at University college. Oxford, becoming a fel- 
low and tutor. I n  1638 he was deprived of his academic appoint- 
ments. but he returned to Oxford at  the restoration of 1660. In  
June 1676 he was elected to the headship of University college. 
Xfter the accession of James I1 LValker declared himself a Catho- 
lic, being partly responsible for the tactless conduct of James in 
forcing a quarrel with the fellows of Magdalen college. Mass 
was said in his residehce, and later a chapel was opened in the 
college for Roman Catholic worship. He  died on Jan. 2 1, 1699. 

WALKER, ROBERT (fl. 1641 ?-1660?), English portrait 
painter, much employed by the parliamentarians. His portraits 
of Oliver Cromwell (National Portrait gallery, London. and else- 
where), "Henry Ireton" and "John Lambert" (Kational Portrait 
gallery!, "Colonel Hutchinson" and "Mrs. Hutchinson" (Milton 
park, Xorthants), and "The Marquess of Hertford" (1656, Syon 
house, Middlesex) show a slavish dependence on Van Dyck (a 
plagiarism with which he was reproached by his contemporaries), 
an impersonal use of paint and no sense of colour. There is. how- 
ever, a dour sincerity in the heads, and such portraits on a smaller 
scale as his self-portraits (at Belvoir: Ashmolean museum. Ox- 
ford; and Hampton court) or the "John Evelyn" (1648; Evelyn 
collection. Christ Church, Oxford) are native portraits of some 
character. He painted copies of some of the Titians in the collec- 
tion of Charles I .  He appears in the records of the Painter Stainers 
company between 1641 and 1652 ; and he may have survived until 
after the Restoration. 

See E. Waterhouse, Painting i n  Britain, 1530 to 1790 (1953). 
(0. M.) 

WALKER, ROBERT JOHN (1801-186q), U.S. senator, 
secretary of the treasury and governor of the Kansas territory, 
was born on July 19; 1801 at Northumberland, Pa. He was gradu- 
ated from the University of Pennsylvania in 1819 at the head of 
his class, and was soon thereafter admitted to the bar. He early 
associated himself with the Republican-Democratic party and 
played a prominent part in organizing a Jacksonian movement in 
the state. In 1825 he married Mary Bache, great granddaughter of 
Benjamin Franklin, and the next year moved to Natchez, bliss., to 
join his brother in the practice of law. Speculation in public lands, 
however; soon absorbed his attention, and by assisting squatters 
and small bidders to secure plots at low prices he gained a popu- 
larity that opened the n a y  to a public office. 

In  183 j IValker won a seat in the U.S. senate, where he quickly 
gained a reputation as a ready speaker and an ardent supporter of 
Democratic party measures. He was particularly active in moves 
to secure land legislation favourable to the actual settler and to the 
nevi-er states. He opposed Whig efforts to increase the tariff and 

to distribute proceeds from the sale of public lands to the states. 
He kept a firm hold on his own state by supporting the moves to 
repudiate the huge debt contracted by extravagant internal im- 
provements and excessive bank loans. He was re-elected to the 
senate in 1841. 

Always a promoter and expansionist in temper, Walker early 
became interested in Texas. He  sponsored the senate bill of 1837 
for the recognition of Texas independence, and worked closely with 
Pres. John Tyler for annexation. In Jan. 1844 he wrote a long 
letter to friends in Kentucky setting forth the great benefits to be 
derived from annexation and the grave dangers of permitting Texas 
to fall into British hands. Widely circulated throughout the 
United States. this letter played an important part in forcing the 
Texas question into the presidental campaign of that year and in 
giving James K. Polk the presidency. For Walker's services Polk 
named him secretary of the treasury. 

In his first annual report as secretary, Walker advocated a re- 
duction of the tariff to a revenue basis, and then framed the admin- 
istration bill for that purpose. The report was hailed as a "classic 
of free-trade literature," and the passage of the "Walker tariff" 
played an important part in preparing British public opinion for 
acceptance of a compromise settlement of the Oregon boundary. 
Walker also won acclaim by establishing a warehouse system for 
handling imports and for his part in the creation of the department 
of the interior. 

Out of office in I 849, Walker remained in Washington practising 
law and promoting land and railroad schemes. Pres. Franklin 
Pierce offered him the mission to China but a misunderstanding 
occurred and he resigned immediately after acceptance. H e  had 
again resumed his business activities when Pres. James Buchanan 
implored him to accept the governorship of the Kansas territory. 
I t  tvas a difficult assignment but, given assurance that the adminis- 
tration ~vould back him in permitting the people of the territory to 
decide the slavery issue for themselves. Walker accepted. In  Kan- 
sas he attempted to secure the co-operation of the free-soil forces by 
promises of fair elections and assurance that "climate not politics" 
would decide the issue. The inference that climate forbid slavery 
antagonized the south and frightened the administration. Walker's 
rejection of fraudulent votes in Kansas elections and his refusal to 
accept the Lecompton constitution brought his recall and his break 
with the Democratic party. 

During the Civil War Walker served the treasury department 
abroad, selling federal bonds and undermining Confederate credit 
by linking Jefferson Davis with Mississippi repudiation-a thing 
which he himself had supported and which Davis had opposed. 
Xfter the war he continued his law practice and played some part in 
pushing the Alaska purchase bill through congress. 

See for the best study oi Walker, H. D. Jordan, "A Politician of 
Expansion," Miss. Valley Hist. Rev., xix, 362-381 (Dec. 1932) ; U'. E. 
Dodd, "Robert J. Walker, Imperialist,!' Chicago Literary Club Papevs 
(1914). (AY. CN.) 

WALKER, WALTON HARRIS (1889-1950). U.S. army 
officer, who commanded United Nations and Republic of Korea 
ground troops during the Korean war, was born in Belton, Tex., 
on Dec. 3; 1889, and graduated from the U.S. Military academy 
in 1912. He served with Funston's Veracruz expedition in 1914 
and commanded a machine-gun battalion in France during World 
War I.  During World War I1 Walker commanded the 4th 
arlnoured corps (later redesignated the 20th corps), and organized 
the vast desert training centre in California. With Gen. George 
S. Patton's 3rd army in Europe, he achieved outstanding offensive 
success by aggressive employment of co-ordinated infantry and 
armoured units. His 20th corps, the "ghost corps," liberated 
Chartres and 17erdun, fought at Metz, helped reduce the Saar- 
Palatinate pocket and captured Erfurt and Sfreimar. 

\Valker was commanding the 8th army in Japan when the North 
Koreans invaded South Korea in 1950> and he was promptly ap- 
pointed ground commander in Korea. His skillful defense of the 
E'usan perimeter prevented the expulsion of UN forces and made 
it possible for Gen. Douglas MacArthur to outflank and rout the 
North Koreans by the amphibious landing at  Inchon. Walker's 
8th army pushed to the Manchurian border, but entry into the 
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conflict of Chinese Communist forces necessitated withdraval. 
He died in an automobile accident near Seoul, Dec. 23, 1950, and 
was posthumously promoted to full general. (&!IN. BN.) 

WALKER, WILLIAM (1824-1860), U.S. adventurer, was 
born in Nashville. Tenn., on May 8, 1824. He graduated at the 
University of Nashville in 1838, and in 1843 received his M.D. 
from the University of Pennsylvania. Later he studied law and 
was admitted to the bar in New Orleans. On Oct. 15, 1853, he 
sailed from San Francisco with a filibustering force for the con- 
quest of Mexican territory. He landed in lower California, and on 
Jan. 18, 1854, proclaimed this and the neighbouring state of Sonora 
an independent republic. Starvation and Mexican attacks led to 
the abandonment of this enterprise, and Walker resumed his jour- 
nalistic work in California. On May 4, 1855, with 56 followers, 
Walker sailed for Nicaragua, having been invited by one of the bel- 
ligerent factions to come to its aid. In  October Walker seized a 
steamer on Lake Nicaragua belonging to the Accessory Transit 
company, a U.S. corporation engaged in transporting freight and 
passengers across the Isthmus, and was thus enabled to surprise 
and capture Granada and make himself 'master of Nicaragua. 
Peace was then made; Patricio Rivas, who had been neutral, was 
made provisional president, and Walker secured the real power as 
commander of the troops. At this time two officials of the Ac- 
cessory Transit company determined to use Walker as their tool to 
get control of that corporation, then dominated by Cornelius 
Vanderbilt. They advanced him funds and transported his recruits 
from the United States free of charge. In  return Walker seized 
the property of the company, on the pretext of a violation of its 
charter, and turned over its equipment to the men who had be- 
friended him. 

On May 20, 1856, the new government was formally recognized 
a t  Washington by Pres. Franklin Pierce. Walker managed to 
maintain himself against a coalition of Central American states, 
led by Costa Rica, which was aided and abetted by agents of 
Cornelius 17anderbilt, until May 1, 1857, when, to avoid capture 
by the natives, he surrendered to Commander Charles Henry 
Davis, of the U.S. navy, and returned to the United States In 
Nov. 1857 he sailed from Mobile with another expedition, but 
soon after landing at  Punta Arenas he was arrested by Commander 
Hiram Paulding of the U.S. navy, and had to return to the United 
States as a prisoner on parole. On his arrival he was released by 
order of Pres. James Buchanan. 

After several unsuccessful attempts to return to Central Amer- 
ica, Walker finally sailed from Mobile in Aug. 1860 and landed in 
Honduras. There he was taken prisoner by Capt. Salmon, of the 
British navy, and was surrendered to the Honduran authorities. 
H e  was executed Sept. 12, 1860. 

See Walker's own narrative, accurate as to details, The War in 
Nicaragua (1860) ; also W. V. Wells, Walker's Expedition to Nicaragua 
(1856) ; C .  W. Doubleday, Reminiscences of the "Filibuster" War in 
Nicaragua (1886) ; J .  J. Roche, The Story of the Filibusters (1891), 
revised and reprinted as Byways of War (1901); and W .  0. Scroggs, 
Filibusters and Finalzciers (1916) (W. 0 S ) 

WALKER, WILLIAM HULTZ (1 869-1934). U.S. chemi- 
cal engineer who made important contributions to the develop- 
ment of methods for manufacturing acetate rayon and for 
waterproofing fabrics, was born in Pittsburgh, Pa., April 7, 1869. 
After receiving a B.S. degree from Pennsylvania State college 
in 1890 and M.,4. and Ph.D. degrees from Gottingen, Ger., in 
1892, he taught chemistry for two years at  Pennsylvania State 
college and then in 1894 became a professor at Massachusetts In- 
stitute of Technology. He organized the institute's department 
of chemical engineering in 1905, the research laboratory of applied 
chemistry in 1907 and the school of chemical engineering practice 
in 1916. He remained on the institute's staff until 1921. 

From 1900 through 1905, Walker and A. D. Little operated a 
partnership as consulting chemists. Walker's work resulted in 
many discoveries and inventions. including the methods for pro- 
ducing rayon and waterproofing fabrics. (See  SYNTHETIC FIBRES: 
H i s t o ~ y . )  During ?Vorld War I ,  Walker did important work on 
poison gases and the production of helium xhile in charge of the 
chemical service section of the U.S. army and the Edgeworth 
arsenal. Tt7alker was associate editor of the Journal of Industrial 

and Engineering Chemistry and received many professional, aca- 
demic, military and civilian honours. He died July 9, 1934, near 
Seabrook, N.H. (W. E. HD.) 

WALKING, as a recreational activity distinct from competi- 
tive sport, is a pleasant method of promoting physical fitness, 
especially among those whose occupations are sedentary. I t  com- 
bines a natural means of exercise with the advantage of economy, 
for it requires no special equipment. Since the walker can adjust 
the length and duration of his exercise to suit his wishes, it does 
not impose physical strain except perhaps on those who undertake 
n-alking among hills or mountains. 

Many persons choose walking, mainly on weekends or holidays, 
as a solitary form of relaxation, but youth clubs and other groups 
arrange rambles or hikes. The normal length of the walk under- 
taken is from 7 to 12 mi. for a half-day or from 12 to 20 mi. for 
a full day. These organized rambles, in which the desire for 
exercise is combined with a love of the countryside, are held in 
the country districts surrounding large towns and follow a route 
previously decided upon by the leader or a specially chosen route 
published in a newspaper or magazine. 

For those who follow the pastime regularly and intensively, 
there are associations established in some countries, such as the 
Ramblers' association in Great Britain and the IVilderness society 
in the United States. These encourage walking and protect the 
interests of their members by making representations to preserve 
footpaths, bridle paths and rights of way in parkland, common 
land and recognized open spaces in areas of natural beauty against 
the encroachment of builders, local authorities and national under- 
takings. They also help walkers to obtain hostel accommodation, 
and by exchange of information and services enable those of one 
country to pursue their activities in others. The Appalachian 
Trail conference, with the aid of its member organizations in 14 
states, maintains campsites and a trail more than 2.000 mi. long 
from Mt. Katahdin in Maine to Mt Oglethorpe in Georgia; it  
publishes information on conditions of the camps and trail. 

(J ,  C. G. C.1 
W a l k i n g  Races.-These races are tests of speed and endurance 

in walking, either over a measured distance or in a set period of 
time Walking is often called the "heel and toe" sport because the 
early method of judging the fairness of competitors laid emphasis 
on these as points of contact with the ground. 

As a healthful form of recreation walking races have no superior, 
for the contestant derives all the benefits of complete and pro- 
longed muscular exercise accompanied by stimulation of the heart 
and lungs. A competitive span of 20 years is quite normal among 
devotees, while some have won world honours in their mid-40s. 

Walking is used as a test of fitness, notably in England, where 
it is embraced in the duke of Edinburgh's scheme for boys, in 
Sweden and in the Netherlands. In  Sweden it was made a national 
fitness test in the early 1930s and by 1960 about 3,000,000 Swedish 
men. women and boys possessed the time qualification badge. The 
Nijmegen marches in the Netherlands, organized by the Dutch 
League of Physical Culture, are open to the world in both civilian 
and military categories. The test comprises four separate days' 
consecutive walking over distances up to 35 mi. each day, with 
about 12,000 persons taking part. 

There have been some remarkable results in both speed and en- 
durance: V. Hardmo of Sweden covered 2 mi. in 12 min. 45 sec. 
and D. J. Thompson of England covered the 53 mi. from London 
to Brighton in 7 hr. 35 min. 12 sec. The study of walking me- 
chanics has made its contribution to these results, especially the 
part played by the hips in extending the length of stride while 
keeping the rate of energy used very low. This allows the average 
race walker to stride 4 of his standing height without the neces- 
sity of lifting his body weight. 

Thk shortest racing distance in common usage is that of 1 mi., 
popular in the United States for indoor meets but in other coun- 
tries mainly used for junior competitions. The longest annual 
event is from Paris to Strasbourg, a distance of 312 mi.; this 
nonstop race is usually mon in a time around 70 hr. 

The popularity of nalking as a sport dates from the latter part 
of the 19th century, although chronicles of single walking feats 
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go back many decades. Between 1850 and 1870 it was mainly 
professional and many a record was made as the result of a staked 
aager .  Sometimes it \<as man versus horse, with the man invari- 
ably \+inning if the duration was great enough. Notable walkers 
of those days mere C. Westhall, W. Perkins, H.  Thatcher, J. H. 
Hocking and J. W. Raby. In England, organized control of walk- 
ing came when the Amateur Athletic club introduced a 7-mi. event 
into their championships of 1866, won in the time of 59 min. 32 
sec. by J. G. Chambers. His name is perpetuated on the vase 
named for him and still awarded to the winner of that event. 

I n  the 1870s and 1880s a number of U.S. handicap and distance 
events were held, a feature of that era being a six-day (144-hr.) 
go-as-you-please race in the Gilmore gardens in New York city. 
The men walked rapidly as long as they could, rested or napped, 
then returned to nalk again; the competitor ~ h o  covered the long- 
est distance at the end of the week was the winner. 

Walking races were first part of the Olympic games in 1908 
when the British aalkers G. E. Larner and E. J. Webb finished 
first and second in both 3.500-m. and 10-mi. events. Only once 
after that was a short-distance walk included-in 1920 when one 
of 3.000 m. mas tried. No walk was included in 1928 because of 
judging difficulties, but in 1932 a longer distance of 50.000 m. was 
won by T .  TV. Green of Great Britain. This distance remained, 
but the 10.000 m reintroduced in 1948 was superseded by one of 
20,000 m. on a closed road circuit. Italy, Sweden and the C.S.S R.  
in turn dominated these walking races. For complete record of 
Olympic walking races, see OLYMPIC GAMES. 

The United States developed outstanding performers in W. 
Milhalo, It'. Chisholm and Henry Laskau, but these set up no 
recognized amateur records. However, Rfilhalo turned profes- 
sional in 1952 and in four years established 59 world professional 
records, nearly all of which were better than the comparable ama- 
teur standards. Among them was the feat of walking 140 mi, in 
24 hr. (H.  H. W.) 

WALKING FERN (Camptosorus rhizophyllus), a small fern 
notable for its curious method of producing new plantlets at the 
tips of the leaves or fronds that touch ground. I t  is native to, 
but not common in, the eastern United States, where it is found 
mostly on limestone outcroppings. The bluish-green, spear-shaped 
fronds are 4 to 12 in. long and are, unlike the popular conception 
of fern leaves, undivided; they arise from a short, erect or ascend- 
ing rootstock Colonies of these ferns are sometimes seen growing 
on mossy boulders. 

WALKLEY, ARTHUR BINGHAM (1855-1926), Eng- 
lish dramatic critic, son of Arthur Hickman Walkley, was born 
at  Bristol on Dec 17, 1855. He was educated at  Warminster 
school, Balliol and Corpus Christi colleges, Oxford. I n  1877 he 
entered the post office in a junior capacity, rising to become 
assistant secretary in 1911. He was dramatic critic to the Star, 
the Speaker and the Tinzes. 

His criticism was none the less serious for being shrewd and 
witty, and mas given greater value by his determination "that his 
work was the creative art of letters not the writing of news." 
Two volumes have been published of his collected Times articles. 
He died at  Brightlingsea, on Oct. 7, 1926. 

WALL, RICHARD (1 694-1 778), diplomat and minister in 
the Spanish service, belonged to a family settled in Waterford. 
Debarred from public service at  home as a Roman Catholic, he 
served in an Irish regiment-probably-of the Spanish army dur- 
ing the expedition to Sicily in 1718. Appointed secretary to the 
duke of Liria, his knowledge of languages, his adaptability, his 
Irish wit and self-confidence made him a favourite not only mith 
the duke of Liria, but with other Spanish authorities. He became 
known to Jose Patifio, minister to Philip V, and was sent by him 
on a mission to Spanish America. In  1747 he was employed in the 
peace negotiations at  Aix-la-Chapelle, and in 1748 was named 
minister in London, where he was popular. A partisan of an 
English alliance, his views recommended him to the favour of 
Ferdinand VI (1 746-59), whose policy was resolutely peaceful. 
From 1752-64 he was minister of foreign affairs a t  Madrid. 
Charles I11 (1759-88) continued Wall in office, but the king's 
close relations with the French branch of the House of Bourbon 

made Wall's position very trying: as a foreigner he was suspected 
of favour to the English. Charles, however, detested changing 
his ministers and Wall only extorted leave in 1764 by feigning a 
disease of the eyes. He was given a handsome allowance and a 
grant for life of the crown land near Granada, which afterward be- 
came Godoy's and finally, the duke of Wellington's. 

See Coxe, Menzoirs of the Kings o f  Spain o f  the House o f  Bourbon 
(1815) ; Documentos ine'ditos para la historia de EspaEa, vol. xciii. 
(1842 et seq ). 

WALLABY (BRUSH KANGAROO) : see KANGAROO. 
WALLACE, ALFRED RUSSEL (1823-1913), British nat- 

uralist famous for his joint communication with Charles Darwin 
on the origin of species by natural selection, was born at  Usk, 
Monmouthshire, on Jan. 8, 1823. After leaving school he worked 
as a land surveyor and architect. About 1840 he began to take an 
interest in botany, and began the formation of a herbarium. In  
1844-45, while an English master in the Collegiate school at  Leices- 
ter, he met Henry \V. Bates (q.v.), through whose influence he 
became interested in beetles, and with whom he went in 1848 on 
an expedition to the Amazon. In  March 1850 the two naturalists 
separated, and each wrote an account of his travels and obser- 
vations. Wallace's Narrative of Travels on the Amazon and 
Rio Negro was published in 1853. On his voyage home the ship 
was burned and his collections lost, except those which he had dis- 
patched beforehand. In 1854-62 he made a tour in the hIalay 
archipelago. His The Malay Archipelago appeared in 1869. The 
chief parts of his vast insect collections eventually passed into the 
Hope collection of the University of Oxford and the British mu- 
seum. 14Tallace divided the Malay archipelago into a western 
group of islands, which in their zoological affinities are oriental. 
and an eastern, which are Australian. The oriental Borneo and 
Bali are respectively divided from Celebes and Lombok by a nar- 
row belt known as "Wallace's Line," on the opposite sides of which 
the indigenous Mammalia are as widely divergent as in any two 
parts of the world. Wallace originated his theory of natural se- 
lection during these travels. 

Origin of Species.-In Feb. 1855, staying at Sarawak in Bor- 
neo, he wrote an essay "On the Law Which Has Regulated the 
Introdpction of New Species" (Ann. and Mag. Nut. His t ,  1855. 
p. 184). He states the law as follows: "Every species has come 
into existence coincident both in time and space with a pre-existing 
closely-allied species." For three years, so he tells us, "the ques- 
tion of how changes of species could have been brought ahout nas  
rarely out of my mind." Finally, in Feb. 1858, during a severe 
attack of intermittent fever at  Ternate. in the Moluccas, he began 
to think of Thomas R. Malthus' Essay on Popztlation (see MAL- 
THUS, THOMAS ROBERT), and, to use his own words, "there sud- 
denly flashed upon me the idea of the survival of the fittest." The 
theory was thought out during the rest of the ague fit, drafted the 
same evening, written out in full in the two succeeding evenings 
and sent to Darwin by the next post. Darwin in England at  once 
recognized his own theory in the manuscript essay sent by the 
young and almost unknown naturalist in the tropics, then a 
stranger to him. "I never saw a more striking coincidence." he 
wrote to Sir Charles Lyell (q.v.), on the very day, June 18, when 
he received the paper: "if Wallace had my manuscript sketch writ- 
ten out in 1842, he could not have made a better short abstract! 
Even his terms now stand as heads of my chapters." 

Under the advice of Lyell and Sir Joseph Hooker (q.v.), the 
essay was read, together with an abstract of Darwin's own views, 
as a joint paper at  the Linnean society on July 1, 1858. The title 
of Wallace's section was "On the Tendency of Varieties to Depart 
Indefinitely From the Original Type." The "struggle for exist- 
ence," the rate of multiplication of animals, and the dependence of 
their average numbers upon food supply are very clearly demon- 
strated, and the following conclusion nas  reached: "Those that 
prolong their existence can only be the most perfect in health and 
vigour; . . . the weakest and least perfectly organized must always 
succumb." 

The difference between Lamarck's theory (see L a ~ a ~ c ~ 1 s M . r )  
and natural selection is very clearly pointed out. "The powerful 
retractile talons of the falcon and the cat tribes have not been pro- 
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duced or increased by the volition of those animals; but among 
the different varieties which occurred in the earlier and less highly 
organized forms of these groups, those always survived longest 
which had the greatest facilities for seizing their prey. Neither 
did the giraffe acquire its long neck by desiring to reach the foliage 
of more lofty shrubs, and constantly stretching its neck for the 
purpose, but because any varieties which occurred among its ante- 
types with a longer neck than usual at once secured a fresh range 
of pasture over the same ground as thezr shorter-necked compan- 
ions, and on the first scarcity of food were thereby enabled to out- 
live them." Wallace also alluded to the resemblance of animals, 
and more especially of insects, to their surroundings, and pointed 
out that "those races having colours best adapted to concealment 
from their enemies would inevitably survive the longest." 

N a t u r a l  Selection.-In 1870 Wallace's trio essays, written at  
Sarawak and Ternate, were published with others as a volume, 
Contributions to the Theory of Natural Selection. In  the addi- 
tional essays, the new theory was applied to the interpretation of 
certain classes of facts. In  this and other works, Wallace differed 
from Darwin on certain points. Thus the two concluding essays 
contend that man has not, like the other animals, been produced by 
the unaided operation of natural selection, but that other forces 
have also been in operation. Here may be seen the influence of 
Wallace's convictions on the subject of spiritualism. He expressed 
his dissatisfaction with the hypothesis of "sexual selection" by 
which Darwin sought to explain the conspicuous characters which 
are displayed during the courtship of animals. The expression of 
his opinion on both these points of divergence from Darwin will 
be found in Darwinism (1889). 

Darwin died before the controversy upon the possibility of the 
hereditary transmission of acquired characters arose over the 
writings of August Weismann (q .v . ) ,  but Wallace freely accepted 
the general results of the German zoologist's teaching, and in 
Darwinism presented a complete theory of the causes of evolution 
unmixed with any trace of Lamarck's use or disuse of inheritance, 
or the comte de Buffon's hereditary effect of the direct influence 
of surroundings. Tropical Nature and Other Essays appeared in 
1878, and was later republished combined with the 1871 Essays. 
His Geographical Distribution o f  Animals appeared in 1876 
and island Lzfe, a supplement to it, in 1880. 

Miscellaneous Works.-Wallace published Miracles and Mod- 
ern Spiritualism in 1875 (new ed., 1896), in which he gives the ex- 
perimental reasons for his beliefs. which were in no way connected 
with revealed religion. In  1882 he published Land Nationalization, 
in which he argued the necessity of state ownership of land, a prin- 
ciple which he had originated long before the appearance of Henry 
George's work. In  Forty-five Years o f  Registration Statistics 
(1885) he maintained that vaccination is useless and dangerous. 
Wallace also published an account of what he held to be the great- 
est discoveries as well as the failures of the 19th century, Tlze 
Wonderful Century (1898; new ed., 1903). His later works in- 
clude Studies, Scientific and Social  g goo), Man's Place in the 
Universe (1903), The World and Li fe  (1910) and Social En- 
vironment and Moral Progress (191 2 ) .  He published his autobiog- 
raphy, M y  Li fe ,  in 1905 (new ed., 1908). Possessed of a bold and 
original mind, his activities radiated in many directions, apparently 
rather attracted than repelled by the unpopularity of a subject. A 
nontheological Athanasius, he had the truest missionary spirit. 

Wallace was married in 1866 to the eldest daughter of the botan- 
ist William Mitten, of Hurstpierpoint, Sussex. In  1910 he re- 
ceived the Order of Merit. Wallace died at  Broadstone, Dorset, 
on Nov. 7, 1913. 

BIBLIOGRAPHY.-G. de Beer (ed.), Evolution by Natural Selection: 
Darwin and Wallace (19j8) ; J .  Marchant, A. R .  Wallace: Letters and 
Reminiscences, z vol. (1916) ; L. T. Hogben, A. R .  Wallace (1918); B. 
Petronijevic, C. Darwin and A. R .  Wallace, "Extrait d'lsis" (192 j ) .  

WALLACE, SIR DONALD MACKENZIE (1841-191g), 
British author and journalist, was born on Nov. 11, 1841. He was 
educated at the universities of Glasgow, Edinburgh, Berlin and 
Heidelberg and at  the h o l e  de Droit. Paris. When 28 years of 
age he was invited by a friend to visit Russia, and became so 
much interested that he remained there six years. His Russia 
(1877) had a great success, and was at  once recognized as a classic. 

Mackenzie Wallace acted as correspondent of the Times (London) 
in St. Petersburg (Leningrad), Berlin and Constantinople, and 
after the battle of Tell-el-Kebir (1882) in Egypt. From 1884 to 
1889 he was in India as private secretary to the viceroy, Lord Duf- 
ferin, and to his successor, Lord Lansdowne. From 1891 to 1899 
he was director of the foreign department of the Times. I n  1899 
he undertook the editorship of the new volumes (issued in 1902 
as the 10th edition) of the Encyclopedia Britannica. Wallace died 
a t  Lymington, Hampshire, on Jan. 10, 1919. 

WALLACE, HENRY AGARD (1888- ), 33rd vice- 
president of the United States, was born in Adair county, Ia., 
Oct. 7, 1888. After graduating from Iowa State college, Ames, 
in 1910, he joined the staff of Wallace's Farmer. This magazine 
had been founded by his grandfather and was later edited by his 
father, who served as secretary of agriculture under President 
Harding and President Coolidge. Wallace studied farm prices, 
produced the first corn-hog ratio charts and forecast the farm 
price collapse of 1920. His experiments with higher yielding corn 
strains resulted in major advances in plant genetics. 

Wallace, formerly a Republican, shifted to the Democratic party 
in 1928, and edited U7ellace's Farmer and Iowa Homestead from 
1929 to 1933. As secretary of agriculture under Pres. Franklin D.  
Roosevelt from 1933 to 1940, he helped formulate and administer 
the Agricultural Adjustment acts to conserve the soil, store re- 
serves, control production and raise farm prices. 

He was President Roosevelt's choice for vice-president in 1940. 
As vice-president, Wallace became Roosevelt's good-will ambas- 
sador in Latin America and also traveled in the far east. During 
World War I1 he assumed many emergency duties in addition to 
the vice-presidency. After being passed over for renomination as 
vice-president in 1944, Wallace became secretary of commerce in 
1945 and continued in that position under Pres. Harry S. Truman. 
But his plans for revitalizing the department were overshadowed 
by his criticisms of the Truman administration's "get tough" 
policy with the Soviet Union and his warnings against getting 
into an atom bomb race with the Russians. 

Wallace left the Truman cabinet in 1946 and became editor of 
the N e w  Republic. He resigned this position late in 1947 to be- 
come the Progressive party candidate for president. H e  cam- 
paigned for closer co-operation with the C.S.S.R.; urged that the 
United Nations administer all foreign aid; favoured reduction of 
armaments; and opposed universal military training. H e  got 
more than one million popular votes but no electoral votes. Later 
he broke with the Progressive party and returned to private life. 

Wallace was a prolific writer. His best known works are Sixty  
Million Jobs (1945), which called for governmental action to 
supplement private enterprise; The Century of the Common M a n  
(1 943) ; and America Must  Choose (1934). 

BIBLI~GRAPHY.-RUSS~~~ Lord, The Wallaces of Iowa (1947)  ; Karl M. 
Schmidt, Henry A. Wallace: Quixotic Crusade, 1948 (1960) ; Dwight 
Macdonald, Henry Wallace, the Man and Myth (1948). (T. Ss.) 

WALLACE, LEWIS (LEw) (1827-1905), U.S. army of- 
ficer and author, was born at  Brookville, Ind.. April 10, 1827. H e  
abandoned law in Indianapolis to recruit volunteers for the Mexi- 
can War, and served in 1846-47. In  the Civil War he served with 
the Union forces and attained the rank of major general of volun- 
teers. He served as president of the courts of inquiry that in- 
vestigated the conduct of Gen. D. C. Buell and condemned Henry 
Wirz, commander of the Confederate prison at  Andersonville, Ga. 
He was also a member of the court that tried the persons charged 
with conspiracy against Pres. Abraham Lincoln. H e  resigned from 
the army in 1865 and resumed the practice of law. He was gov- 
ernor of New Mexico territory (1878-81) and minister to Turkey 
(1881-85). He died at  Crawfordsville, Ind., Feb. 15, 1905. His 
literary reputation rests upon three historical romances: The  Fair 
God (1873), a story of the conquest of Mexico; Prince of India 
(1893), dealing with the Wandering Jew and the Byzantine em- 
pire; and his greatest popular success. Ben Hur (1880), a tale of 
the coming of Christ, which was translated into several languages 
and made into a play and a motion picture. Lew TT7allace: A n  
Autobiography was published in 1906. 

WALLACE, SIR RICHARD (1818-1890), English art col- 
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lector and philanthropist whose name is perpetuated by the famous 
collection at  Hertford house, Manchester square, London, was 
born in London on June 21, 1818. A natural son of Viscount 
Beauchamp, later the 4th marquess of Hertford, and Agnes Jack- 
son, nCe Wallace, he was educated in Paris and, after the 3rd 
marquess' death in 1842, acted as confidential secretary to the 
4th marquess, assisting him in the formation of his magnificent 
ar t  collections. In  1870 Lord Hertford died, leaving Wallace 
heir to  the bulk of his large fortune, his unentailed property and his 
entire ar t  collections. The part of these collections that eventually 
went to form the celebrated museum at  Hertford house owes its 
character to both men. Lord Hertford assembled most of the su- 
perb French 17th- and 18th-century furniture and minor arts, the 
old masters and the modern French paintings, to which Wallace 
added the armour and the medieval and Renaissance objects of 
art.  In  1871 he was created a baronet for his services to the 
English community during the siege of Paris. He was a British 
commissioner a t  the Paris exhibition of 1878 and also a trustee 
of the National gallery, the h'ational Portrait gallery and a gov- 
ernor of the National Gallery of Ireland. He sat in parliament 
for Lisburn, Ire., from 1873 to 1885, when he retired to Paris, 
where he died on July 20, 1890. His wife, who died in 1897, 
bequeathed to the British nation those sections of the art collec- 
tions, then housed on the ground and first floors of Hertford house, 
which form the Wallace collection. 

See General Guide to the Wallace Collection ( 1 9 5 8 ) .  (F. J. B. W.) 

WALLACE, SIR WILLIAM (c. I 2 70-130 j ) ,  the popular 
national hero of Scotland, is believed to have been the second son 
of Sir Malcolm f allace of Elderslie and Auchinbothie, in Ren- 
frewshire. The only authority for the events of his early life is 
the metrical history of Blind Harry, who lived about two centuries 
later than Wallace, during which a considerable body of legend 
had probably gathered round the name. At the same time he 
professes to  follow as his "autour" an account that had been 
written in Latin by John Blair, the personal friend and chaplain 
of Wallace himself. Blair's account has perished. 

I n  his boyhood, according to the usual accounts, he resided 
for some time at  Dunipace, in Stirlingshire, with an uncle, who 
is styled "parson" of the place. His education was continued a t  
Dundee, where he made the acquaintance of John Blair. On ac- 
count of an incident that happened a t  Dundee-his slaughter of 
a young Englishman named Selby, for an insult offered to him- 
he is  said to have been outlawed, and so driven into rebellion 
against the English. He gradually gathered round him a body of 
desperate men whom he led in various attacks upon the English. 
Several of the more patriotic nobles-including the steward of 
Scotland, Sir Andrew Moray, Sir John de Graham, Douglas the 
Hardy, Wishart, bishop of Glasgow, and others-joined him. An 
attack was made upon the English justiciar, Ormsby, who was 
holding his court a t  Scone. The justiciar himself escaped, but 
many of his followers were captured or slain. The burning of the 
Barns of Ayr, the quarters of English soldiers, in revenge for the 
treacherous slaughter of his uncle, Sir Ronald Crawford, and other 
Scottish noblemen, followed. 

The success of these exploits induced the English king to send 
an army, under the command of Sir Henry Percy and Sir Robert 
Clifford, against the insurgents. The English came up  with Wal- 
lace a t  Irvine, when all Wallace's titled friends left him and made 
submission to Edward, except the ever faithful Sir Andrew Moray. 
The treaty of Irvine by mhich these Scottish nobles made submis- 
sion, is printed in Rymer's Foedera. I t  is dated July 9, 1297, and 
is the first public document in which the name of Sir William 1t1al- 
lace occurs. Wallace retired to the north, and although deserted 
by the barons was soon a t  the head of a large army. In  a short 
time he recovered almost all the fortresses held by the English to 
the north of the Forth. He had begun the siege of Dundee when 
he heard that an English army, led by the earl of Surrey and 
Cressingham the treasurer, was on its march northward. 

B a t t l e  of Stirling.-Leaving the citizens of Dundee to con- 
tinue the siege of the castle, he made a rapid march to Stirling. 
Encamping in the neighbourhood of the Abbey Craig-on which 
now stands the national monument to his memory-he watched 

the passage of the Forth. After an unsuccessful attempt to bring 
Wallace to terms, the English commander, on the morning of 
Sept. 11, 1297, began to cross the bridge. When about one half 
of his army had crossed, and while they were still in disorder, they 
were attacked with such fury by Wallace, that almost all- 
Cressingham among the number-were slain, or driven into the 
river and drowned. Those on the south side of the river were 
seized with panic and fled tumultuously, having first set fire to  
the bridge. The Scots, however, crossed by a ford, and continued 
the pursuit as fa r  as Berwick. Sir Andrew Moray was killed. 

Its results were important. The English were everywhere driven 
from Scotland. To  increase the alarm of the English, as well as to 
relieve the famine which then prevailed, Wallace organized a great 
raid into the north of England, in the course of which he devas- 
tated the country to the gates of Newcastle. On his return he was 
elected guardian of the kingdom. In  this office he set himself to 
reorganize the army and to regulate the affairs of the country. His 
measures were marked by much wisdom and vigour, and for a 
short time succeeded in securing order, even in the face of the 
jealousy and opposition of the nobles. 

B a t t l e  of Fa1kirk.-Edward was in Flanders when the news of 
this successful revolt reached him. H e  hastened home, and at the 
head of a great army entered Scotland in July 1298. Wallace 
slowly retired before the English monarch, driving off all sup- 
plies and wasting the country. The nobles as usual for the most 
part deserted his standard. Edward, compelled by famine, had al- 
ready given orders for a retreat when he received information of 
\Tallace's position and intentions. The army, then at  Kirkliston, 
was immediately set in motion, and next morning (July 2 2 ,  1298) 
Wallace was brought to battle in the vicinity of Falkirk. After an 
obstinate fight the Scots were overpowered and defeated with great 
loss. Among the slain was Sir John de Graham, the bosom friend 
of Wallace, whose death, as Blind Harry tells, threw the hero into 
a frenzy of rage and grief. The account of his distress is one of 
the finest and most touching passages in the poem. With the re- 
mains of his army Wallace found refuge for the night in the Tor- 
wood-known to him from his boyish life a t  Dunipace. H e  then 
retrezted to the north, burning the town and castle of Stirling on 
his way. He resigned the office of guardian, and betook himself 
again to predatory warfare against the English. 

Betrayal.-At this point his history again becomes obscure. 
He is known to have paid a visit to France, with the purpose of 
obtaining aid for his country from the French king. This visit is 
narrated with many untrustworthy details by Blind Harry; but 
the fact is established by other and indisputable evidence. When 
in the winter of 1303-1304 Edward received the submission of 
the Scottish nobles, Wallace was expressly excepted from all terms. 
A price was set upon his head, and the English governors and cap- 
tains in Scotland had orders to use every means for his capture. 
On Aug. 5 ,  I30 j  he was taken-as is generally alleged, through 
treachery-at Robroyston, near Glasgow, by Sir John Menteith, 
carried to the castle of Dumbarton, and thence conveyed in fetters 
and strongly guarded to London. H e  reached London on the zznd 
of August, and next day was taken to Westminster Hall, where 
he was impeached as a traitor by Sir Peter Mallorie, the king's 
justice. To  the accusation Wallace made the simple reply that he 
could not be a traitor to the king of England, for he never was his 
subject, and never swore fealty to him. H e  was found guilty and 
condemned to death. The sentence was executed the same day 
~ i ~ i t h  circumstances of unusual cruelty. 

For bibliography see the article in the Dict. Nut. Biog. The 
principal modern lives are James Moir's (1886), and A. F Murison's 
(1898). (A. F. Hu. ; X.) 

WALLACE, WILLIAM VINCENT (181 2-186 j ) ,  Irish 
composer, was born at Waterford, Ireland, on Mar. 11, 1812. 
He led a roving and adventurous career in Australia, the South 
Seas, India, and S. America. In  1845 he settled in London and 
in November of that year his opera Maritana was played at  
Drury Lane theatre with great success. This was followed by 
Mat i lda  of Hunqnry (1847). Lz~rline (1860), T h e  Amber W i t c h  
(1861), L o t ' e ' ~  Tr iumph (1862), and Tlje Desert Flower (1863). 
He also composed for the piano He died on Oct 1 2 .  1865. 
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WALLACH, OTTO (1847-1931), German organic chemist 

awarded the Nobel prize in chemistry in 1910 for his pioneer uork 
on the structure of asoxy and alicyclic compounds. was born at  
Konigsberg, March 27, 1847. An early student of literature and 
art,  he was attracted to chemistry by Friedrich LVohler at Got- 
tingen and August JVilhelm von Hofmann at Berhn. He was an 
assistant to Hermann Wichelhaus in Berlin and Friedrich August 
KekulC at  Bonn. I n  1889 he was appointed director of the Chemi- 
cal institute a t  Gottingen where he remained until his retirement 
in 191 j. At Bonn, where JVallach taught pharmacy. he became in- 
terested in the structure of ethereal oils such as camphene. citrene, 
carvene, eucalyptene and related terpenes with the empirical 
formula C10H16. There were many of these oils which were thought 
a t  that time to be different since they occurred in a variety of 
plants. Utilizing common reagents such as hydrogen chloride and 
hydrogen bromide, Wallach by 189j had laid the foundations for 
the carbon skeleton of the terpenes and characterized the differ- 
ences between the structure of similar compounds. JVallach \!-as 
not so much a theorist as an analyst who proved that many ter- 
penes thought to be different were the same. By 1901, IOO papers 
by JVallach reported the painstaking work which formed the basis 
of subsequent research to determine the structure of complex 
naturally occurring organic substances. He wrote Terpe~le  u~zd 
Kanzpjer (1909; 2d ed.. 1914). His accuracy as an analyst \!-as 
proved by synthesis of the molecules whose structure he had de- 
termined. He died Feb. 26, 1931. a t  Gottingen. (V. Bw.) 

WALLACK, a famous family of British-U.S. actors and thea- 
tre managers. ~VILLI.AII ]VALLACK, the founder of the family. was 
a leading player at .Astley's amphitheatre in London. HEXRV 
JOHX ~VALL.ACK (1790-1870). his son, was born in London and 
appeared at i\stleyls a t  an early age. In  1819 he made his L.S. de- 
but in Baltimore. then returned to England and played the Covent 
Garden theatre for several years, returning to the U.S. in 183; to 
manage the first LVallack's theatre. He died in S e ~ v  York in 1870. 

JAMES WILLIAIVI \VALLACK ( I  795-1864), second son of William 
and brother of Henry. was born in London. .Aug. 24. 179j. Begin- 
ning his acting career in 180; at the age of 1 2 ,  he spent the next 
decade chiefly a t  the Drury Lane theatre in London. Between 
1818 and 1852 he crossed and recrossed the Atlantic. playing al- 
ternate engagements in London and New York. He became man- 
ager of the Sational theatre in New York in 1837 and remained 
there until the theatre burned two years later. For a time he man- 
aged Xiblo's Gardens, and in 183'2 took over Brougham's Lyceum. 
renaming it JVallack's. I n  1861 he built another theatre at 13th 
and B r o a d ~ a y .  H e  died on Dec. 2 j, 1864. 

JAMES ~ V I L L I A ~ I  ~J:ALLACK I1 (1818-1873) was born in London 
on Feb. 24, 1818, the son of Henry John and nephexv of James 
Jf7illiam. He played at  the Covent Garden theatre under his 
father, and in 1837 he joined his uncle's company at the Xational 
theatre in S e w  York. He  was outstanding in tragedy and melo- 
drama. His best roles were Fagin. Llacbeth. Richard I11 and Iago. 
I n  186 j he became a member of Wallack's Stock company, under 
his cousin Lester. He  died near Xiken. S.C.! on &lay 24. 18i3. 

LESTER WALLACK (1820-18881, christened JOHN JOHNSTOXE 
WALLACK, an outstanding actor, playwright and manager of the 
19th century. was born in S e w  Tork city on Jan. I .  1820, the son 
of James f illiam Wallack I .  He made his first New Tork stage 
appearance in 184 in Dion Boucicault's Csed Lip, and after several 
years of apprenticeship became an actor in his father's company. 
In  1861 he succeeded to the management of Wallack's theatre. 
His play Rosedale; or, Tlze Ri,fle Ball xyas a considerable success 
in 1863. In  1882 he opened the New JVallack's theatre and until 
his retirement in 1887 managed both theatres. His productions 
were noted for their polish. h spectacular benefit was held in his 
honour in 1888, when Edwin Booth, Lawrence Barrett, Joseph 
Jefferson. Helena hlodjeska and other stars performed Humlet. 
Wallack died on Sept. 6, 1888, a t  his home near Stamford. Conn. 
His memoirs, Memories of Fi f ty  Years,  were published in 1889. 

(S. JV. H.) 

WALLASEY, a municipal, county and parliamentary bor- 
ough. Cheshire. Eng., 2 0  mi. N.W. of Chester by road. Pop. 
(1951) 101,369. Area 9.2 sq.mi. I t  covers the northeast tip of 

the LVirral peninsula, at the mouth of the Mersey river. A system 
of ferries connects it with Liverpool, for many of whose workers 
it is a dormitory suburb. 

The borough includes the seaside resort of New Brighton, and 
the whole of its water frontage ( 7  mi.) is skirted by a promenade. 
Except in the south, where the borough adjoins Birkenhead docks, 
there is little industry, the area being almost entirely residential. 
The church of St.  Hilary, a foundation of the 10th century, was 
rebuilt in 17  59 and again in 1858 after a fire. Wallasey was in- 
corporated in 19x0, became a county borough in 1913 and a parlia- 
mentary borough in 1918. 

WALLA WALLA, a city of southeastern JT7ashington, US. ,  
120 mi. S.W. of Spokane; the seat  of Walla R'alla county. The 
name was the Indian place name and means "place of many 
waters." Marcus JVhitman, a Congregational missionary, estab- 
lished a mission in the locality in 1836 which became a way sta- 
tion on the Oregon trail until Nov. 29. 1847, when JVhitman, his 
viife and several other members of the mission were massacred. 
In  the succeeding Indian wars the site became a base of military 
operations and Ft.  Ji'alla JYalla was begun in 1856. A settlement 
developed around the fort and in 1862 the town was laid out and 
incorporated. During the 1870s and early 1880s it was the largest 
city in the territory; bypassed by transcontinental railroads, it 
lost first place to Seattle by 1883 and fell behind Spokane by 1890. 
Stock raising. grain g r o ~ ~ i n g  and pea canning (established by 19321 
are leading industries. Branch-line railroads, good highways and 
excellent airport facilities make up for lack of mainline railroad 
service. Improvements on the nearby Columbia and Snake rivers 
have expanded hydroelectric power and provided slack water for 
barge transport. Educational facilities include IVhitman college. 
a private college established in 183'9. and \Valla JValla college, 
a Seventh-day Adventist institution founded in 1892 at College 
Place, a suburb. There is also a civic orchestra and a little 
theatre group. For comparative population figures see table in 
LVASHISGTOX : P ~ p l l l ~ f i o n .  ( H .  J. DE.) 

WALL CREEPER (Ticlzodro?na ?tzllsaria), a small, non- 
migratory bird of the family Certhiidae. I t  inhabits rocky ravines 
and cliff faces as well as stone structures from central Europe to 
southern China. The total length is about 6+ in., including the 
short tail and slender curved bill. Although the upper parts are 
mainly grayish with the throat and breast black in summer and 
white in winter (young are like winter adults), the rounded wings 
have distinctive brilliant red coverts. The wall creeper has a desul- 
tory fluttering flight, spending most of its time climbing about rock 
faces, boulders or stonework. searching the crevices for insects. 
I t  nests well back in crevices, usually laying four eggs. 

(R.  S. PR.) 
WALLENSTEIN (properly WALDSTEIN) . ALBRECHT 

WENZEL EUSEBIUS VON, duke of Friedland, Sagan and 
blecklenburg (1 583-1 634 j . German soldier and statesman. was 
born at  Hermanice (Hermanitz on the Elbe) in Bohemia. on 
Sept. 24. 1583. After the death of his parents he was sent to the 
Jesuit college of nobles at Olmutz. after ~vhich he professed the 
Roman Catholic faith. In  1599 he went to the Cniversity of 
Xltdorf, which he had to leave in consequence of some boyish 
follies. Sex t  he studied at Bologna and Padua and visited 
many places in southern and western Europe. IVhile in Padua he 
gave much attention to astrology. and during the rest of his life 
he never wavered in the conviction that he might trust to the stars 
for indications as to his destiny. For some time Wallenstein served 
in the army of the emperor Rudolph I1 in Hungary. which \!-as 
commanded by a methodical professional soldier. George Basta. 
His personal gallantry at  the siege of Gran won for him a com- 
pany viithout purchase. In  1606 he returned to Bohemia. and in 
1609 he married an elderly widow, Lucretia von lTiEkov inke 
Rekesch von Landeck'!, ~vhose great estates in Moravia he in- 
herited after her death in 1614. His new wealth enabled him to 
offer 200 horse, splendidly equipped. to the archduke Ferdinand 
for his Ivar ~ ~ i t h  Venice in 1617. \\:allenstein commanded them 
in person. and from that time he enjoyed both favour a t  court 
and popularity in the army. 

In  the disturbances which broke out in Bohemia in 1618 and 
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proved to be the beginning of the Thirty Years' War. advances 
were made to Lt'allenstein by the revolutionary party; but he pre- 
ferred to associate himself with the imperial cause, and he carr~ed 
off the treasure chest of the Moravian estates to Vienna, part of 
its contents being given him for the equipment of a regiment of 
cuirassiers. At the head of this regiment Wallenstein vion great 
distinction under Buquoy in the war against Mansfeld. He was 
not present a t  the battle of the White Mountain ( 1 6 2 0 1 ,  but he did 
brilliant service as second-in-command of the army which opposed 
Gabriel Bethlen in Moravia, and recovered his estates nhich the 
nationalists had seized. The battle of the White Mountain placed 
Bohemia at  the mercy of the emperor Ferdinand, and UTallenstein 
turned the prevailing confusion to his own advantage. H e  secured 
the great estates belonging to his mother's family, and the emperor 
sold him on easy terms vast tracts of confiscated lands. He was 
allowed to form his possessions into a territory called Friedland, 
and he was raised in 1 6 2 2  to the rank of an imperial count palatine, 
in 1623 to that of a prince. In 1623 he made another wealthy 
marriage, with Isabella Katharina Harrach. In 1624 he was made 
duke of Friedland. Meantime he fought with skill and success 
against Gabriel Bethlen, and so enhanced his reputation at the 
dark moment when Vienna was in peril and the emperor's general 
Buquoy dead on the field of battle. He was not only the detached 
visionary with vast ambitions, but also the model ruler of his 
principality. He placed the administration of justice on a firm 
basis, founded schools and developed agriculture, mining and 
manufactures. 

When the war against the Bohemians had become a widespread 
conflagration. Ferdinand found he had no forces to oppose the 
Danes and the northern Protestants other than the army of the 
Catholic league, which was controlled not by him but by Maxi- 
milian of Bavaria. Wallenstein saw his opportunity and early 
in 1626 he offered to raise not a regiment or two, but a whole 
army for the imperial service. After some negotiations the offer 
was accepted. the understanding being that the troops liere to be 
maintained at  the cost of the countries they might occupy. Wal- 
lenstein's popularity brought great numbers of recruits to his 
standard He soon found himself a t  the head of 30.000 (not long 
afterxard of 50.000) men. For the campaigns of this army in 
1 6 2 5 ,  1626 and 1 6 2 7 ,  against Mansfeld. the northern Protestants 
and Gabriel Bethlen, see THIRTY YEARS' K A R .  

Having established peace in Hungary. l$7allenstein proceeded, 
in 1627, to clear Silesia of some remnants of Mansfeld's army; his 
outlay in the conduct of the war was to be taken into account in 
the conclusion of the bargain with the emperor whereby he even- 
tually became duke of Sagan (Feb. 1628). He then joined Tilly 
in the struggle with Christian IV, and afterward took possession 
of the duchy of Lfecklenburg, which was granted to him in Jan. 
1628 in reward for his services, the hereditary dukes being dis- 
placed on the ground that they had helped the Danish king. He 
failed to capture Stralsund, which he besieged for several months 
in 1628. This important reverse caused him bitter disappoint- 
ment, for he had hoped that by obtaining free access to the Baltic 
he might be able to make the emperor as supreme at  sea as he 
seemed to be on land. I t  was a part of Wallenstein's scheme of 
German unity that he should obtain possession of the Hanseatic 
towns, and through them destroy or at  least defy the naval power 
of the Scandinavian kingdom, the Netherlands and England. This 
plan was completely frustrated by the resistance of Stralsund. 
Moreover the emperor's Edict of Restitution (1629) not only 
rallied against him all the Protestants but brought in a great soldier 
and a model army, Gustavus Adolphus and the Swedes. 

At the same time the victory of the principles of the league in- 
volved the fall of Wallenstein's influence. By his ambitions, his 
high dreams of unity and the incessant exactions of his army, 
he had made for himself a host of enemies. He was reported to 
have spoken of the arrogance of the princes, and it  appeared 
probable that he would try to bring them, Catholics and Protestants 
alike. into rigid subjection to the crown. Again and again the 
emperor was advised to dismiss him. Ferdinand was very un- 
willing to part with one who had served him so well; but the de- 
mand was pressed so urgently in 1630 that he had no alternative, 

and in August \$'allenstein was removed from his command. 
IVallenstein accepted the decision calmly, gave his army to Tilly, 

and retired to Gitschin (Jicin), the capital of his duchy of Fried- 
land. There, and at his palace in Prague, he lived in an atmosphere 
of mysterious magnificence, the rumours of which penetrated all 
Germany. 

Gustavus Adolphus had landed in Germany, and it soon became 
obvious that he was formidable. Tilly was defeated at Breitenfeld 
and on the Lech, where he received a mortal wound, and Gustavus 
advanced to Munich. while Bohemia was occupied by his allies the 
Saxons. The emperor entreated Wallenstein to come once more 
to his aid. Wallenstein at  first declined; he had, indeed, been 
secretly negotiating with Gustavus Adolphus, in the hope of de- 
stroying the league and its projects and of building his new 
Germany without French assistance. However, he accepted Ferdi- 
nand's offers, and in the spring of 1632 he raised a fresh army as 
strong as the first within a few weeks and took the field. This 
army was placed absolutely under his control, so that he assumed 
the position of an independent prince rather than of a subject. 
His first aim was to  drive the Saxons from Bohemia-an object 
which he accomplished without serious difficulty. Then he ad- 
vanced against Gustavus Adolphus, whom he opposed near Nurem- 
berg and dislodged after the battle of the Alte Veste. In 
November came the great battle of Liitzen (q.v.1, in which the 
imperialists were defeated. but Gustavus Adolphus was killed. 

To the dismay of Ferdinand, f allenstein made no use of the 
opportunity provided for him by the death of the Swedish king, 
but withdrew to winter quarters in Bohemia. In  the campaign of 
1633 much astonishment was caused by his apparent unwillingness 
to attack the enemy. He was in fact preparing to desert the em- 
peror. In  the war against the Saxons he had offered them as terms 
of peace the revocation of the edict. Religious toleration and 
the destruction of the separatist regime, as well as not inconsidera- 
ble aggrandizements for his onn power. formed his program, SO 

far as historians have been able to reconstruct it. and. becoming 
convinced from Ferdinand's obstinacy that the edict mould never 
be rescinded. he began to prepare to "force a just peace on the 
emperor in the interests of united Germany." LI'ith this object 
he entered into negotiations with Saxony. Brandenburg. Saeden 
and France. He had vast and vague schemes for the reorganiza- 
tion of the entire constitutional system of the empire, with himself 
as supreme authority. 

Irritated by the distrust excited by his proposals and anxious 
to make his power felt, he at  last assumed the offensive against 
the Snedes and Sasons, winning his last victory at  Steinau on the 
Oder in October. He then resumed the negotiations. In Decem- 
ber he retired with his army to Bohemia. fixing his headquarters a t  
Pilsen. I t  had been suspected in Vienna that TVallenstein was 
playing a double part, and the emperor, encouraged by the Span- 
iards at his court. anxiously sought for means of getting rid of 
him. Wallenstein was well aware of the designs formed against 
him, but displayed little energy in his attempts to thwart them. 
This was due in part, no doubt, to ill-health, in part to the assur- 
ances of his astrologer, Battista Seni. 

His principal officers assembled around him at  a banquet on 
Jan. 1 2 ,  1634, when he got them to sign a declaration to the effect 
that they would remain true to him. On Feb. 19 a second paper 
was signed; but on this occasion the officers' expression of loyalty 
to their general was associated with an equally emphatic expression 
of loyalty to their emperor. 

On Jan. 24 the emperor had signed a secret patent removing him 
from his command, and imperial agents had been labouring to 
undermine Wallenstein's influence. On Feb. 7 two of his officers, 
Octavio Piccolomini and Johann Aldringer, had intended to seize 
him at Pilsen, but finding the troops there loyal to their general. 
they had kept quiet. But a patent charging Wallenstein and two 
of his officers with high treason, and naming the generals who were 
to assume the supreme command of the army, was signed on 
Feb. 18 and published in Prague. 

Wallenstein realized the danger and, on Feb. 2 3 ,  accompanied by 
his most intimate friends and guarded by about 1,000 men, he 
went from Pilsen to Eger. hoping to meet the Swedes under Duke 
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Bernhard. After the arrival of the party at  Eger, Col John 
Gordon, the commandant, and Col. Walter Butler and ?vIaj. L+'alter 
Leslie agreed to rid the emperor of his enemy. On the evening 
of Feb. 25 Wallenstein's supporters Christian Ilow, Wilhelm Kin- 
sky. Adam Trczka and his master of the horse. Heinrich Neumann, 
were received at  a banquet by the officers and then murdered. 
Butler, Capt. Walter Devereux and a number of soldiers hurried 
to the house where Wallenstein was staying and broke into his 
room. He was instantly killed by a thrust of Devereux's partisan. 

WALLER, EDMUND (1606-1687), English poet, was born 
on March 9, 1606. the eldest son of Robert Waller of Coleshill 
and Anne Hampden. his wife. Early in his childhood his father 
moved to Beaconsfield. Waller was educated at Eton and King's 
College, Cambridge. H e  left without a degree, and it is believed 
that in 1621 he sat as a member for Agmondesham (Amersham) 
in the last parliament of James I .  Clarendon says that Waller was 
"nursed in parliaments." In  that of 1624 he represented Ilches- 
ter, and in the first of Charles I .  Chipping Wycombe. The first 
act by which Waller distinguished himself, however, was his sur- 
reptitious marriage with a wealthy ward of the Court of Alder- 
men, in 1631. H e  was brought before the Star Chamber for this 
offence, and heavily fined. After bearing him a son and a daugh- 
ter a t  Beaconsfield, Mrs. ilialler died in 1634. I t  was about this 
time that the poet was elected into Falkland's "Club." 

I t  is supposed that about 1635 he met Lady Dorothy Sidney, 
eldest daughter of the earl of Leicester, who was then eighteen 
years of age. He formed a romantic passion for this girl, whom 
he celebrated under the name of Sacharissa. She rejected him, and 
married Lord Spencer in 1639. In  1640 Waller was once more 
M.P. for Amersham; later, in the Long Parliament, he represented 
St. Ives. Waller had hitherto supported the party of Pym, but 
he now left him for the group of Falkland and Hyde. An extraor- 
dinary and obscure conspiracy against Parliament, in favour of 
the king, which is known as "Waller's Plot," occupied the spring 
of 1643, but on May 30 he and his friends were arrested. In  the 
terror of discovery, Waller was accused of displaying a very mean 
poltroonery, and of confessing "whatever he had said, heard, 
thought or seen, and all that he knew . . . or suspected of others." 
Waller was called before the bar of the House in July, and made 
an abject speech of recantation. His life was spared and he was 
committed to the Tower, whence, on paying a fine of £~o,ooo,  he 
was released and banished the realm in Nov. 1643. He married a 
second wife, Mary Bracey of Thame, and went over to Calais, 
afterwards taking up his residence at  Rouen. 

I n  1645 the Poe~rts of Waller were first published in London, in 
three editions. Many of the lyrics were already set to music 
by Henry Lawes. I n  1646 Waller travelled with Evelyn in Switz- 
erland and Italy. During the worst period of the exile Waller 
managed to "keep a table" for the Royalists in Paris, although in 
order to do so he was obliged to sell his wife's jewels. At the 
close of 1651 the House of Commons revoked Waller's sentence 
of banishment, and he was allowed to return to Beaconsfield, 
where he lived very quietly until the Restoration. 

In 1655 he published A Panegyric to m y  Lord Protector, and 
was made a Commissioner for Trade a month or two later. H e  
followed this up, in 16G0, by a poem To the King, upon his 
Majesty's Happy Return. Being challenged by Charles 11. to  
explain why this latter piece was inferior to the eulogy of Crom- 
well, the poet smartly replied, "Sir, we poets never succeed so well 
in writing truth as in fiction." H e  entered the House of Commons 
again in 1661, as ill P. for Hastings, and Burnet has recorded that 
for the next quarter of a century "it was no House if Waller was 
not there." His sympathies were tolerant and kindly, and he con- 
stantly defended the Nonconformists. One famous speech of 
Waller's was: "Let us look to our Government, fleet and trade, 
'tis the best advice the oldest Parliament man among you can give 
you, and so God bless you." After the death of his second wife, 
in 1677, Waller retired to his house called Hall Barn at Beacons- 
field. I n  1661 he had published his poem, St. James' Park; in 1664 
he had collected his poetical works; in 1666 appeared his Instruc- 
tions to a Painter; and in 168 j his Divine Poems. The final col- 
lection of his works is dated 1636, but there were posthumous 
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additions made in 1690. H e  died at  Hall Barn, with his children 
and his grandchildren about him, on Oct. 21, 1687. 

Lj7aller's lyrics were at  one time admired to excess, but with the 
exception of "Go, lovely Rose" and one or two others, they have 
greatly lost their charm. His fancy was plain and trite. H e  made 
writing in the serried couplet the habit and the fashion. I t  was this 
regular heroic measure which was carried to  so high a perfection 
by Dryden and Pope. 

The only critical edition of Waller's Poetical Works is that edited, 
with a careful biography, by G. Thorn-Drury, in 1893. (E. G.;  X.) 

WALLER, SIR WILLIAM (c. 1597-16681, English soldier, 
son of Sir Thomas Waller, lieutenant of Dover, was educated a t  
Magdalen hall, Oxford, and served in the Venetian army and 
in the Thirty Years' War. He was knighted in 1622 after taking 
part in Sir Horace Vere's expedition to the Palatinate. In  1640 he 
became member of parliament for Andover. H e  supported the 
parliament \\hen the Great Rebellion broke out in 1642. AS colonel 
he captured Portsmouth. Farnham. Winchester and other places; 
and in 1643 as major general he operated around Gloucester and 
Bristol (see CIVIL WAR, E NGL ISH) ,  winning a victory at  Highnam 
and capturing Hereford He then opposed the advance of Sir 
Ralph Hopton and the royalist western army, and though defeated 
at Lansdown (near Bath) he shut up the enemy in Devizes. How- 
ever. Hopton and a relieving force from Oxford completely de- 
feated SValler's army at  Roundway Down, many reproaching Essex, 
the commander in chief, for allowing the Oxford royalists to turn 
against LValler. The Londoners, who had called him "LVilliam the 
Conqueror." raised a new army, but the forces nere distinctly 
local. and resented long marches and hard work far from their 
own counties. At the first siege of Basing house they mutinied in 
face of the enemy, and their gallantry at  critical moments, such 
as the surprise of Alton in Dec. 1643 and the recapture of Arundel 
In Jan 1644. only partially redeemed their general bad conduct. 
Waller himself. a general of the highest skill, "the best shifter and 
chooser of ground" on either side, \\as, like Turenne, a t  his best 
at the head of a small and highly disciplined army. 

Though successful in stopping Hopton's second advance at  
Cheriton (March 1644). he was defeated by Charles I in the 
mar of maneuver ahich ended with the action of Cropredy Bridge 
(June) ; and in the second battle of Nenbury in October his tacti- 
cal success at the village of Speen led to nothing His last expedi- 
tions -ere made into the west for the relief of Taunton, and in 
these he had Cromnell as his lieutenant general. By this time the 
confusion in all the armed forces of the parliament had reached 
such a height that reforms were a t  last taken in hand. The original 
suggestion of the celebrated New Model army came from Waller 
(July 2 ,  1644). Simultaneously came the Self-Denying ordinance, 
nhich required all members of parliament to lay domn their mili- 
tary commands. Waller had already requested to  be relieved- 
and his active military career came to an end. Henceforth, em- 
blttered. he was constantly engaged, as presbyterianism waned 
in parliament, in opposing both the Independents and the army 
politicians: and after the death of Charles I he supported the pres- 
byterlan-royallst opposition to the Commonaealth. He mas sev- 
eral times imprisoned between 1648 and 1659 H e  promoted the 
finaI negotiations for the restoration of Charles I1 and sat in the 
Convention parliament. He died on Sept 19, 1668 

Sre A B LVood, Athenar Ozonienses, ed b> P Bliss, vol iii, p 812 

(London, 1813-zo), and two partial autobiographies, "Recollections by 
General Sir FVilliam Waller" (printed in T h e  Poetry of Anna Matilda, 
London, 1788) and Vindication o f  the Character, etc. (London, 1793) .  

WALLINGFORD, a municipal borough in the Abingdon 
parliamentary division of Berkshire. Eng , on the Thames. 14+ mi. 
N.W. of Reading by road. Pop. (1961) 4,829. Area 1.2 sq.mi. 
I t  is a residential town and a resort for Thames boating. From 
the earliest times thc ford was important and there are traces 
of the earthworks which surrounded the tonn and which have 
been attributed to Alfred the Great (c.  878). Traces have also 
been found of Bronze Age occupation; there ]ifas a Romano-British 
settlement, and the motte of the Korman castle can still be identi- 
fied. IValllngford castle. one of the last to hold out for Charles I ,  
nas  demolished during the Common~xealth. The church of St. 
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Leonard retains pre-Conquest and Norman work. The bridie. re- 
built in the 19th century, incorporates parts of the 13th-century 
bridge. Though burned by Sweyn in 1006. Ll'allingford was the 
most important borough in Berkshire at the time of the Domesday 
survey. The town suffered greatly from the Black Death. and its 
decline was accelerated by the building. in the early I j th  century, 
of two bridges near Abingdon. which diverted the main road be- 
t\\-een London and Gloucester from Jl'allingford. The earliest 
charter, given by Henry I1 ( I  I j j )  . \\-as confirmed and enlarged by 
Henry 111 in 1267 and by Philip and Rlary in 15 57-58, The gov- 
erning charter until 1835 was that given by Charles I1 in 1663. 

WALLINGTON: see BEDDIKGTON AND WALLINGTOK. 
WALLIS, JOHN (1616-17031, an English mathematician, 

one of the greatest of Isaac Nexvton's precursors, was born at Ash- 
ford, Kent, on Xov. 23, 1616. In 163 2 he entered Emmanuel col- 
lege. Cambridge, where he distinguished himself in many branches 
of learning. About eight years later he gained a iello\vship at  
Queens' college, Cambridge. He was ~rda ined  in 1640. and shortly 
afterward he exhibited his skill in an entirely different direction 
by deciphering a number of cryptic messages from royalist parti- 
sans which had fallen into the hands of the parliamentarians. 
Wallis was a prominent member of that body whose interest in 
the new experimental science led to the formation of the Royal 
society in 1660. His interest in mathematics began in 164;. when 
a copy.of William Oughtred's Clazlis .lTtrtlli~nzaticae came into his 
hands. His complete mastery of this work gave unmistakable evi- 
dence of his mathematical strength. .\bout this time, despite the 
fact that he had incurred the lasting hostility of the parliamen- 
tarians by signing the remonstrance opposing the king's execution. 
Wallis was elected to the vacant Savilian professorship of geom- 
etry at  Oxford in 1649. This appointment marked the beginning 
of a period of intense mathematical activity which lasted alnlost 
without interruption until the closing years of his life. X chance 
perusal of the works of E. Torricelli. in which B. Cavalieri's 
method of indivisibles was freely used to effect the quadrature of 
certain curves, stimulated his interest in the age-old problem of 
the quadrature of the circle. and led to the publication of his 
Aritlz.~tetica Infinitorurn in 16j6. I n  this work he extended Cara- 
lieri's law of quadrature to embrace negative and fractional ex- 
ponents. and by a long. complicated chain of reasoning he estab- 

3.3.5.5.i.7.0.9.11.11.. 
lished the relation: 5 = 

r 2.4.4.6.6.8.8.10.10.1L 
This work proved a great inspiration to Newton, a fact which he 

readily acknowledged. 
I n  1657 there appeared his Mat l z~s i s  L'niversalis, a somewhat 

elementary work whose chief value lies in its account of the de- 
velopment of notation. In  16j;-j8 iVallis was appointed Czlstos 
Arcl~ivorunz to the Cniversity of Oxford. The appointment of a 
Cambridge man to this office did not meet \vith universal approval, 
and there mere many ~ v h o  were ready to attrihute Wallis' rapid ad- 
vancement to a decided inclination to trim his sails to the pre- 
vailing political winds. His next work of importance was the 
alfeclzanica, size Tractatrts de ,Ifotz~ ( 3  parts. 1670-7 I j , which 
refuted many of the errors regarding motion which had persisted 
since Archimedes and, moreover. gave a definite and permanent 
meaning to many of the constantly occurring ternls such as force 
and momentum. 

Though he was approaching his 70th year, IVallis published in 
168j  his Treatise of Algebru, an important contribution to the 
study of equations. Ho\vever, the historical section is of little 
value since Wallis was never able to recognize the genius of the 
mathematicians on the continent. Against Descartes he ~vas par- 
ticularly severe. LVallis' life was embittered by a number of quar- 
rels of which the one with Hobhes was the most profitless (see 
HOBBES. THOMAS). He died at  Oxford on Oct. 28. I;.O.T. 

Sec J.  F. Scott, The -$I.lathentaticc~L W o ~ k  o j  John TVallis (;61-6-170~) 
(19.18). (1. F. ST.) 

WALLON, HENRI ALEXANDRE (1 81 2-1904), French 
historian and statesman, was born at I'alenciennes on Dec. 23, 
1812. iF7allon succeeded Guizot as professor a t  the Sorbonne in 
1846. Returning to politics in 1871 he immortalized himself by 
carrying his proposition for the establishment of the republic 

with a president elected for seven years, and then eligible for 
re-election, which, after violent debates, was adopted by the 
assembly on Jan. 30, 1875. "My proposition," he declared, "does 
not proclaim the republic; i t  creates it." Upon the establishment 
of the republic, Wallon became minister of public instruction, 
and effected many reforms, but his views were too conservative 
for the majority of the assembly, and he retired in May 1876. 
He  had been chosen a life senator in Dec. 1875. Returning to 
his historical studies, Wallon produced four works of great im- 
portance, though less from his part in them as author than frorn 
the documents which accompanied them: La Terrezlr (in Cor- 
respondant, 1880-73; in book form, 1873); Histoire dzd tri1)unal 
re'volutionnaire de Paris avec le journul de ses acts (6 vol., 1880- 
8 2 ) ;  La Re'volution d u  31 mai  et le fe'de'ralisme en  1793 ( 2  vol., 
1886) ; Les Re'pre'sentants d u  peuple en  ntission et la justice 
re'volz~tionnaire duns les de'partements (5  vol., 1888-90). H e  also 
published a number of articles in the Jozlrnal des savants; for 
many years he wrote the history of the Acadkmie des Inscriptions 
(of,which he became perpetual secretary in 1873) in the collection 
of Memoirs of this academy. He  died at  Paris on IVov. 13, 1904. 

WALLOON LITERATURE. Walloon is a Romance dia- 
lect, belonging to the same group as the Picard, Lorrain and 
Francian, of which the latter, under the name of French. has 
had such a notable development. The several varieties of Wal- 
loon are spoken in the southern part of Belgium, in that region 
generally called "Wallonie" (from a word coined about 1858), 
of which Likge is the chief centre of dialectal literature. 

This literature has its historical monuments. To the north- 
east belong the cantilena of Ezllalie, one of the oldest Romance 
texts (11th century), L i  Ver  del Jui'se (the Last Trial), the Dia- 
logues du Pape Gre'goire (the L)ialogues of Pope Gregory), com- 
mentaries on Job, Len t  Sermons and the Po2me Moral. There 
are also the delightful song fable of Aucassi?~ and IVicolette, one 
of the masterpieces of the middle ages, and the copious, but 
somewhat fastidious chronicles of Jean le Bel, Jacques de 
Hemricourt, Jean d'Outremeuse and Jean de Stavelot. Lastly, 
the edition by J. Cohen, in 1990, of the ;l/lyst8res e t  illoralite's 
dl* X I V e  S., has enriched the ancient literary patrimony of the 
Walloon country. 

The two Nativities to be found in Cohen's edition are un- 
doubtedly the ancestors of Noels Wallons (ed. by Doutrepont 
in ~ g o g ) ,  which are still alive in the popular minds. I t  may be 
objected that those works were not written in the dialect spoken 
by the people a t  that time, but in a literary language of Picard 
rather than of French character. However, their dialectal features 
reveal the anonymous origin of the texts. 

We must wait till the beginning of the I 7th century before we 
can find works written in dialect. The three oldest texts written 
in the dialect of Likge are an Ode, dated 1620, a Sonnet,  dated 
1622, and 3. Morali ty,  dated 1623. They were published in 1921 
by Jean Haust. A pasquinade on W o m e n  and ilJurriage (ed. 
Jean Haust, 1925) is, unfortunately, undated, but might be as- 
signed to about 1600. Of the 17th and 18th centuries we possess, 
in all, some jo lyrical pieces; complaints of peasants about the 
devastations caused by foreign soldiers, speeches on the topics 
of the time, satires against the affectations of women, pamphlets 
about political troubles or religious controversies, hun~orous com- 
pliments on the occasion of a clerical promotion, e t ~ .  Their 
literary value is, on the whole, rather mediocre. An exception 
must be made, however, for the lyrical satire. Les Emes d i  Tongue 
(the Waters of Tongres, I ~ O O ) ,  by Lambert Rickmann, perhaps 
the best Walloon satire in existence, of astonishing verve, rich 
in somewhat gross but striking images. 

In the middle of the 18th century, four comic operas mere com- 
posed. They constitute the so-called Tlze'citre Lic'geois (ed. Bail- 
leux, 1854)  A literary circle used to meet a t  Chevalier S. de 
Harlez's; its members (canons, deans, lords and rich bour- 
geois) amused themselves by writing burlesques, and a composer 
of great talent, Jean Noel Hamal, provided a lively and pictur- 
esque music to the libretti written by his friends. The per- 
formance achieved a tremendous success. The four plays in 
question are entitled Li  Voyedje  di Tchazldfontaine (the Journey 
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t o  Chaudfontaine), a delightful farce (edit. Haust, 1924); L i  Sand, and the tales Pozc Dire 17Eschrienne (Hearth Tales), to  
Ljidjxies Egadi (the Enlisted LiCgeois), a touching picture of mention only a few. Walloon literature to-day is most vivid, and 
local customs; Li Fiesse d i  Iloute-s'i-PloLt (the Festival of H.), it  is to  be  hoped that, like Gaelic literature, it will remain popular 
a village idyll with a somewhat weak plot; and above all, the ini ts  inspiration. 
most original piece of the collection, Les Hypocondes (the Hy- BIBLIOCRAPHY.-S~C~$~& de LittErature wallome, Bulletin (62 vols.), 
pochondriacs), a diverting picture of the \&ims and torments of Anxuazre (32 vol.), Bulletin du Dzctionnaire wallon (15 vol.) ; J. 
imaginary inlTalids who go to Spa to dlink the waters. A farce id Demarteau, Le Wallolz (1889) ; M. Wilmotte, Le Wallon (1893) ; "La 

Litterature Wallonne au XIXe sitcle," in Marches de 1'Est (1909) ; 
two acts entitled L i  MBlignant (the LIalevolent) closes this first 0 Gro)ean, "La Littkrature \vallonne," in Lvallonia (1905) ; V. Chauvin, 
series, which, although really remarkable for its local colour and La litttrature wallonne ri Litge (1906) ; Ch. Defrkcheux, Anthologie des 
veracity, is naturally deprived of high moral feeling. podtes bt'allons (1895) ; J .  Haust, Pages d'dnthologie bVallonne (1924). 

The revolution of 1789 and the troubles it  brought inspired (I H ~ u . )  

numerous patriots of LiCge with popular and satirical songs. WALLPAPER. first came into genera' use in 

Albin Body edited more than 2 5 0  of these, but they are now Europe during the last quarter of the 17th century, and the name 
forgotten, with the exception of a song against TILe Przlssians, ''paper hangings" which was then to the ~ r o d u c t  is a sig- 
written by the lawyer, J. J. Velez (1817), the popularity of which nificant indication of its real origins. In  an English publication 

was revived by World War I. issued by John Houghton, fellow of the Royal society, in 1699, it 

Few names deserve notice in the first half of the 19th ten- 
is stated that in Surrey at  that time paper hangings were some- 

tury. Among these may be mentioned LI Cdpareye (1822) by times known as "Paper Tapistry." and this description aptly fitted 

Ch, N. Simonon, which celebrates the ancient clock-toTTer of the what TTas, in fact,  a practical and substitute the 
costly decorative hangings favoured by the uealthy. I t  is inter- 

Cathedral of Saint-Lambert and the glorious deeds of the history esting to note that even a t  this early date paper hangings were being 
of L i k e ;  L i  1l.lanedje (the Disordered Household) 1830, sold in rolls, for  *oughton refers to this as follo\5s: there by H. J. Forir, a lively satire of the confusion produced in the are some other done by Rolls in long sheets of a thick Paper made 
commonwealth by  carelessness and improvidence; L i  Pa?ztalon for  the Purpose whose sheets are pasted together to be so long as 
Trawe' (the Torn Trousers) 1839, by Ch. Du Vivier, an epos, in the Height of a Room. . .,, 
a few stanzas, of the fighter of 1~3'3 the "Idier who I t  is often assumed that the Chinese were the inventors of wall- 
served under different regimes without any personal profit; L i  

paper, but there is no evidence that wallpaper, as such, was in 
Bourgo?tne ( 1 8 4 ~ )  Jose Lamage, a bacchic song which general use in the far east earlier than the time of its introduction 
enjoys popularity among the Walloon population. to Europe. From the very beginning wallpaper was regarded as 

A Le?iz-m'pzOrer (Let Me Cry), 1854, and a a cheap substitute for tapestry hangings, painted cloths, leather 
graceful idyll ~ ' a v e z - v ' - v e y o u  passer? (Did you see her pass?) and wood paneling, and because it so closely imitated these and 
1 8 ~ 6 ,  revealed in Nicolas Defrecheux a true poet. The wal- other forms of mural decoration its use was quickly established 
loon people were delighted to  hear their patois express such sin- and its development assured. 
cerity so delicately. I n  1856 the Socic'te' Lic'xeoise de Litte'ratzlre 1, discussing origins it should be borne in mind that wallpaper, 
Tl'nllonne was founded. I t  grouped intellectuals, scholars, writers so-called, used on occasion soon after the introduction of 
and folklorists into a kind of small provincial academy, held papermaking to Europe during the latter part of the 15th century. 
 early competitions and published "Bulletins" and "Annuaires." ~t is known, for example, that the early letterpress printers were 

In  18j7 i t  awarded a prize t o  L i  Galant dil Serva?zte, a play responsible for some of the decorated sheets found in si tu and 
written by AndrC Delchef, which opens the revival of the dating from the early part of the 16th century. The remains of 
W'alloon stage. I n  1884, the SociCt6 awarded a prize t o  2-26 one decorated sheet printed in the black printers' ink of the period 
I' PeriquP, by Edouard Remouchamps, a play which, because was found in 1911 on the ceiling of the master's lodge a t  Christ's 
of its caustic vein and the admirable manner in which i t  was college, Cambridge. This proved to be the work of a printer, 
acted, led t o  a prodigious development of ITalloon literature. Hugo Goes of Beverley and York, who had used the back of a 

But everqwhere the spoken dialect is  losing ground to French; proclamation of Henry VIII  for the purpose. Another paper, of 
the dialect is considered as vulgar, especially in the Hainaut dis- heraldic design, found adhering to the wattle and daub of a room 
trict, along the French frontier. However, the written dialect is a t  Besford court, Worcester, is known to have been printed about 
used more than ever before. Ih nearly all villages, dramatic socie- 1550. Similar discoveries of the kind, a11 pointing to a capricious 
ties perform Walloon plays. I n  more important centres, writers are use of the printing press and to a tendency to widen its scope, 
grouped in societies which award prizes and publish papers and are noted in a paper by Hilary Jenkinson in the Antiquaries' Johr- 
periodicals: a t  Tournai, the TlzdBtre of Arthur Hespel, and the nal, vol. 5, no. 3 (July 1925). These decorated sheets. printed 
Cabaret TVallon; at  RIons, the Ropieur and its circle; a t  La by nood blocks, were readily acceptable as linings for boxes, 
Louviire, the Mozlchon d'rlunias; a t  Charleroi, the Association chests and cupboards, and the use of such papers as hangings for 
Li t t imire;  a t  Kamur, the society Les  RBlis and its organ Le Gztet- walls \\-as simply the outcome of expediency and human ingenuity. 
tezv  ?l.'allorz; in LiCge, the SoczPte' de  LiftRrature JT'allo?zne, the The distinction between the 16th- and 17th-century lining papers 
Cat~eau  Lie'geois, the Azlteurs Wallons, the Tt'allonne and many and the true wallpapers of the same period is an important one. 
others; and so a t  Ven7iers, a t  RIalmedy, etc. LiCge hss two The characteristic most typical of the latter is that the design 
theatres which, every night, perform f alloon plays before a fairly should be capable of "repeat" ~vhen sheets were pasted in juxta- 
large audience; humour and wit is their chief feature, except position on the wall. The principle of repeating patterns mas un- 
when such writers as Henri Hurard or Louis Lekeu, helped by derstood by textile printers as early as the 14th century. and the 
excellent native actors, offer important plays. Poetry includes idea is probably of much earlier origin. Throughout its long his- 
joyful songs, satirical pasquinades, sentimental ballads, and de- tory wallpaper has been closely linked with textiles mhether 
scriptiye or narrative poems. Such works as L i  PanBd B o ~  Dizt printed, painted, woven or embroidered. The Christ's college, 
(the Bread of God) by Henri Simon, the somewhat nostalgic Cambridge, example (see  above) is distinguished by a woodcut 
poems of Joseph Yriendts, the love elegies of Emile Wiket, the motif (a pomegranate) similar in character to those found in 
lyrics of Martin Lejeune, Louis Lagauche, Marcel Launay, Jean medieval velvet hangings of Italian origin; other papers belong- 
STisimus and many others, combine a real respect for style and ing to the Tudor period are printed with designs imitating the 
prosody with true poetic feeling. Fiction has produced interest- "black-nork" embroidery to be seen in garments worn by persons 
iilg works, such as the Hoz~lot  (1888) by D.  D. Salme. La Fe?nzlle of quality in the time of Elizabeth I .  Conten~porary with these 
Tassin (rgoo) by Ad. Tilkin, and the delicate Solia d'dmour are the lining papers and the wallpapers containing some kind of 
(1928) by Joseph Laubain. Let us also mention Cadet by Jean heraldic ornamentation. 
Lejeune, who, with wonderful realism, reldtes incidents in the life I t  is difficult to establish which ivas the first European country 
of a rabbit, Li Brak'ni (the Poacher) by Joseph Calozet, a master- to invent and use ivallpaper. The claim5 of France. Germany and 
piece that reminds the reader of the rustic stories of George England each have some validity, and each is based on indisputa- 
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ble grounds according to the nationality of the historian concerned. 
I t  can be said with reasonable certainty, however, that the English 
and continental letterpress printers of the 16th century played 
an important part in developing an idea which had already been 
anticipated in the production of the painted cloths and painted 
papers of a still earlier period. 

The sort of paper hangings available when their manufacture was 
in its infancy are enumerated in an advertisement published by 
Edward Butling, stationer of Southwark, London, about 1690 
(Bagford collection, British museum). Here it is stated that 
Edward Butling "maketh and selleth all sorts of Hangings for 
Rooms in Lengths or in Sheets, Frosted or Plain: also a sort of 
Paper in Imitation of Irish Stich and several other sorts, viz: 
Flock-work [see below] Wainscot, Marble, Damask. . ." I t  con- 
cludes by announcing that the business sells "all sorts of Stationary 
wares." I t  is understandable that the stationers should be asso- 
ciated with the beginnings of wallpaper, but a link of even greater 
significance is to be found in the London paper-hanging makers of 
the late 17th century whose predecessors were leather gilders 
(makers, among other items, of decorated leather hangings for 
rooms) who turned over to the production of the cheaper hangings 
made of paper as soon as the latter commodity was available in 
sufficiently reliable quantity and quality. 

Flock Papers.-Pre-eminent among the earliest wallpapers 
were the flock papers which reproduced the rich texture of the 
medieval silk and velvet hangings. Flock papers were being made 
in England and France during the 17th century, and the Painters 
Stainers' company in London claimed "flock-work" (c f .  Butling 
advertisement, above) among their monopolies as early as 1626. 
The art of flocking on cloth was practised in the middle ages to 
make coarse cloth look finer than it was in fact, but its application 
to paper was not widely adopted until the latter part of the 17th 
century because the roughly made paper was not always tough 
enough to withstand the weight of the flock material. I t  is possi- 
ble that Samuel Pepys was referring to a flock paper when he used 
the term "counterfeit damask" to describe the hangings in his 
wife's closet. The flock used in making these papers originally 
consisted of powdered wool, which was scattered over paper on 
which the design had previously been drawn, or printed in a slow- 
drying adhesive or varnish. (Most 18th-century encyclopaedias 
describe this process in detail, and a full description is also found 
in R. Dossie's Handmaid to the Arts [I7581 and J .  Beckmann's 
A History o f  Inventions and Discoveries, trans. by W. Johnston, 
4 vol. [1797].) Flock was sometimes used to enrich the already 
liberally decorated leather hangings, which were popular in Ger- 
many and the Netherlands throughout the first half of the 18th 
century. Flock papers formed a prominent part of the stbck in 
trade of some of the earliest wallpaper makers and dealers in Lon- 
don, and have been a deservedly popular form of paper-hanging 
ever since. At one time they were known on the continent as pa- 
piers d7Angleterre, but toward the end of the 18th century the 
French surpassed the English in quality and design and the latter 
did not regain supremacy till the early part of the 19th century. 
Many important mansions in various parts of the world contain 
rooms hung with flock wallpaper, and manufacturers today, besides 
producing by improved processes flock papers for modern use, can 
at  short notice meet demands for the replacement of originals that 
have been damaged or destroyed. 

Chinese Papers.-Contemporary with the flock papers were 
the painted Chinese papers which first began to arrive in Europe 
toward the end of the 17th century. They were generally de- 
scribed as "India" papers, the name "India" being applied to vari- 
ous goods and objets Cart originating in the far east which were 
brought over in ships of the Dutch, French and English East India 
companies. Most of these papers were produced specially for the 
European market and were often made up in sets of 25 rolls, each 
12 ft .  long by 4 ft. wide. The absence of repeat and the studied 
dissimilarity of detail as between one length and another gave 
them a unique quality which was much prized by those who pos- 
sessed a room decorated and furnished in the fashionable oriental 
style. Because of their beauty and costliness a far larger number 
of original Chinese papers have survived the years than might be 

expected. They may be seen in museums and also in many of the 
larger houses throughout the world. In England particularly fine 
examples may be seen at  Temple Newsam, Leeds; Nostell priory, 
Yorkshire; and Ifroburn abbey, Bedfordshire. The importation 
of Chinese papers, as already mentioned, commenced during 
the late 17th century, and European wallpaper makers were quick 
to imitate them, though indifferently well for the most part. 
Many of the finest chinoiserie papers were produced by etched 
plates or wood blocks, the colour being introduced by hand or 
stencil. 

The 18th century saw the development of wallpaper manufac- 
ture far beyond the expectations of the early makers. I t  is true 
that the first wallpapers justified themselves on the score of 
novelty and cheapness and also because they so cleverly repro- 
duced the appearance of more costly hangings; more significant 
is the fact that they made an irresistible appeal to the wealthy and 
fashionable sections of society both in England and on the con- 
tinent. The early 18th-century makers, already experts in their 
craft, were in touch with persons of taste, and these valuable con- 
tacts provided a necessary stimulus to the development of style 
and design. The use of wallpaper by Horace Walpole at  Straw- 
berry Hill, Twickenham, and Madame de Pompadour's interest in 
Chinese and English wallpapers are cases in point. Wallpaper's 
suitability proclaimed itself by its adaptability, its novelty and its 
delightful appearance, and the varied types that were obtainable- 
embossed papers, chintz patterns, flocks, satin grounds, stripes 
and verditer papers to mention but a few varieties-added still 
further to its popularity. 

Papier-Mgch6 a n d  "Long" Paper.-The 18th-century wall- 
paper maker. in England particularly, was a specialist in hanging 
his products to the best advantage, and many elaborate schemes of 
wallpaper decoration were devised and carried out by him. I t  is 
not generally known that he was also noted for his skill in making 
papier-mbchC. Thomas Mortimer states in The Universal Director 
(1763) : "ilIost if not all [the paper-hanging makers] are also 
manufacturers of Papier MachC ornaments for Looking Glass and 
Picture Frames." The papier-mbchC side of the English wall- 
paper makers' business was of considerable importance, including 
elaborate ornaments for ceilings, cornices and moldings, all very 
necessary for the decoration of rooms. Count Friedrich von Kiel- 
mansegge, in his Diary of  a Journey to England in  the Years 1761- 
1762 (1902), writes, "To the ceilings papier machC has been added 
uhich looks like stucco. This material is said to be in general 
use in London and I should never have taken it for what it really 
is." An act was passed in 1712 which imposed a duty of one penny 
(increased two years later to l i d . )  on every square yard of paper 
"printed, painted or stained"-a very inconvenient measure for 
the paper stainer, entailing the presence in the works of the excise 
officer who had to stamp each sheet with an appropriate cipher. 
The tax persisted with little alteration until 1836. 

The manufacture of wallpaper in America began about 1750, and 
it is likely that it was introduced there by English craftsmen. 
At this time England was not only meeting domestic demand but 
exporting consignments to America and other parts of the world. 

From the middle of the 18th century onward great efforts were 
made to satisfy the growing demand for wallpaper, and all kinds 
of experiments were instituted to increase the volume of produc- 
tion. Thomas Fryer of London obtained a patent in 1764 for a 
new method of printing with engraved cylinders, and a London 
stationer, Jacob Bunnett, in 1786 claimed to have perfected a 
machine capable of printing "ten times as many pieces [of wall- 
paper] in as short a time as one piece is now printed by the com- 
mon method." William Palmer, also of London, in 1829 patented 
a hand-operated mechanical block-printing device, etc. But inven- 
tive progress was hampered by the lack of a "continuous" sheet 
of paper, which was not produced by papermakers until 1801-07, 
when the Fourdrinier papermaking machine was perfected at  Two 
Waters mill, Hertfordshire, by Henry and Sealy Fourdrinier. With 
"long" paper in plentiful supply and the principle of calico printing 
in mind, success was achieved at last by a Darwen, Lancaster, firm 
of calico printers, C. H. and E .  Potter, who commenced the manu- 
facture of machine-printed wallpaper in 1840. English machine- 



WALLPAPER PLATE I 

B Y  C O U R T E S Y  O F  ( T O P  L E F T ,  B O T T O M  R I G H T )  V I C T O R I A  A N D  A L B E R T  M U S E U M ,  C R O W N  C O P Y R I G H T  R E S E R V E ,  ( T O P  R I G H T )  B R I T I S H  M U S E U M ,  ( 3 3 ~ ~ 0 ~  L E F T .  C E N T R E  L E F T )  E, A. 
E N T W I S L E  

EARLY WALLPAPER DESIGNS 
T o p  l e f t :  Elizabethan l in ing paper, Besford court, Worcs., 1550- 75 French manufacture 
T o p  r i g h t :  Edward Butling's trade card, about 1 6 9 0  B o t t o m  r i g h t :  English flock paper and alternating embossed leather hang- 
Cent re  l e f t :  Ear ly  English wallpaper from Overton-on-Dee, about 1 6 8 0  ing, Ivy  house, Worcester, about 1 7 0 0  
B o t t o m  l e f t :  Wallpaper, block-printed, about 1790- 1800 .  Probably of 
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BY C O U R T E S Y  O F  ( T O P  L E F T ,  T O P  C E N T R E ,  B O T T O M  L E F T ,  B O T T O M  C E N T R E )  V I C T O R I A  A N D  A L B E R T  M U S E U M ,  C R O W N  C O P Y R I G H T  R E S E R V E D ,  ( T O P  R I G H T )  R I J K S M U S E U M .  A M S T E R D A M .  
( B O T T O M  R I G H T )  E .  A .  E N T W I S L E  

W A L L P A P E R S  A N D  HANGINGS O F  THE 18th and E A R L Y  19th C E N T U R I E S  

T o p  l e f t :  Example of a French "panoramic" paper of about 1 8 3 0  B o t t o m  le f t :  Paper hanging at t r ibuted to the Eckhardt  brothers, about  
T o p  centre:  Rivei l lon hand-printed paper, about 1780-90 1790 
T o p  r i g h t :  Dutch leather hanging of the 1 8 t h  century B o t t o m  centre: English machine pr inted wallpaper of 1 8 5 1  

B o t t o m  r i g h t :  Gothic wallpaper, hand printed, English, about 1 8 3 0  



B Y  C O U R T E S Y  DF ( T O P  LEFT. TOP R I G H T )  V I C T O R I A  A N D  A L B E R T  M U S E L I M ,  C R O U N  C O P Y R l G i T  R E S E R V E C ,  ( B O T T O M  R I G H T )  T H E  W A L L  P A P E R  M A N U F A C T U R E R S  L T D . .  ( B O T T O M  L E F T )  

C O L E  B S O N  ( W A L L P A P E R S )  L T D .  

LATE 19th- AND 20th-CENTURY WALLPAPERS 
T o p  left: "Carn~ton," designed by Wil ! iam Morris, 1895 A.R.A., about 1938 
T o p  n g h t :  Design by Edward Bawden about 1939 B o t t o m  r igh t :  Machine-printed wallpaper designed by Rager Nicholsan in 
B o t t o m  l e f t :  Block printed wallpaper, "Royal Oak," by John Aldridge, the 1950s  





WALLQVIST, OLAF-WALLSEND 
printed papers were made in ever-increasing quantities from that 
date, but the production of hand-printed papers was never discon- 
tinued: in fact, the latter form an important range of present- 
day collections. 

Design.-Such is the broad outline of wallpaper's history and 
origins; now a word about design. Because of its ephemerality 
and its acceptance as a substitute for more expensive hangings, 
wallpaper cannot have attracted the finest designers in the early 
stages of its appearance in Europe. But the middle of the 18th 
century saw the rise of a number of artists and craftsmen of 
international repute in this field of industrial ar t :  Jean Papillon 
(1661-1723), wood engraver and paper stainer of Paris; John 
Baptist Jackson, printer in chiaroscuro of Battersea; John Sher- 
ringham of Chelsea (the ~~~~~~~ood of paper stainers) ; the Eck- 
hardt brothers. Francis Frederick and George, of Chelsea, makers 
of hand-painted silk hangings and etched wallpapers, whose busi- 
ness enjoyed royal patronage; and Jean Baptiste RCveillon of 
Paris, whose designs were superbly drawn and produced. Many 
wallpapers of this period, all made by hand. have survived, and 
many have a dignity and authority characteristic of this golden 
age of design But French supremacy of design and execution 
reached its zenith at  the turn of the century and during the early 
part of the 19th century, a t  mhich period the flock papers and dis- 
temper-coloured papers of Rt5veillon and the panoramic decora- 
tions of Joseph Dufour and other Parisian makers were unique. 
By t h ~ s  time wallpaper was developing rather less commendable 
complications of design than the French panoramic or Paysage 
types, and the moldings, columns, capitals and similar architec- 
tural themes which it now imitated even called for special experi- 
ence in hanging, especially in relation to the direction in which the 
light penetrated into the room. A large variety of hand-printed 
borders was available, and all kinds of finishes Rere used, such as 
embossing, varnishing or spangling with mica dust or metallic 
powders. 

The early 19th century saw the first experiments to perfect 
a reliable nashable paper which involved the use of varnish or 
japan gold size and turpentine and most likely detracted from 
the general appearance of the product. 

Overembellishment was a feature of those wallpapers which 
were to have a wide popular appeal, a factor which unfortunately 
persisted up to comparatively recent times. The Gothic revival 
in England nas  responsible for some of the worst forms of wall- 
paper design which A. IV. N. Pugin resolutely excluded from his pa- 
pers used in certain rooms in the new houses of parliament. Owen 
Jones, author of The Grammar of Ornament (1856)- favoured 
a flat formality of design, and many of his wallpapers are severely 
conventional in character. William Morris' wallpaper designs, 
printed by Jeffrey and Co., Islington, made their first appearance 
in 1862. The importance of this artist-craftsman in the h~story 
of paper hangings lies in his insistence on, and rediscovery of, good 
design and colour. His work and that of Walter Crane and their 
followers, both in England and else~vhere, brought a new appre- 
ciation of the posqibilities of wallpaper. I t  was in the branches 
of machine production that a fresh stimulus was most needed, how- 
ever, and here the Morris traditions were neglected until the end 
of the century %hen they were revived on the European continent 
through the Jzlgend style and art fiouveau. 

I t  has been said that nothing remarkable in mallpaper design was 
achieved after IITilliam Morris. but this, like most generalizations, 
is not entirely true Many competent artists contributed to the 
variety and versatility of nallpaper during the 20th century, and in 
England men such as STalter Crane, C. F. A. Yoysey and Heywood 
Sumner were still actively at  work for the industry in its opening 
decade. The first half of the 20th century was notable for violent 
economic and social changes-World IVars I and I1 not only in- 
terrupted nallpaper production but forcibly introduced people 
to the meaning of austerity; hence those years were comparatively 
less eventful in the matter of wallpaper design than those of the 
preceding half-century. Yet during the period Edqard Bawden, 
John Aldridge and Graham Sutherland were among those artists 
of international standing ahose designs were put into production. 
Others came into prominence at  the time of the British Wallpaper 

exhibition held in London in 1945. Perhaps the most remarkable 
and, from the design standpoint, regrettable feature about wall- 
paper is that manufacturers have always tried to produce some- 
thing for everybody's taste instead of adopting smaller, more 
selective ranges of design. With the stimulus of the Festival of 
Britain in 1951 and other similar exhibitions to give new incentives, 
wallpaper design of the 195Os, like that of many articles in com- 
mon use, became influenced by the so-called contemporary trend 
mhich at  least encouraged a more imaginative feeling for colour 
and pattern. This new appreciation of the value of colour and 
pattern became noticeable in many departments of interior deco- 
ration, and the simplicity of line characterizing the furniture per- 
haps led to the use of good pattern and colour in the background 
against which this furniture was to appear. In  the mid-1950s 
there were signs that manufacturers were anxious to stimulate a 
new perception of colour and to provide opportunities for the con- 
sideration of scale and proportion. The wallpaper collections in- 
cluded large-scale patterns suitable for schoolrooms, lecture halls, 
hotels and even places of entertainment. Some of these wall- 
papers, too large in repeat to be printed by machine, were being 
produced by screen printing, and these augmented wallpapers which 
had already been so-widely used for exhibition and general display 
purposes. 

Outstanding among modern wallpaper designers have been 
Ben Rose, Marion Dorn, Donald K. Soderlund! John R. Denst 
and Irving Sherman in the United States; Elsbeth Kupferoth and 
Margret Hildebrand in Germany; Bent Karlby in Denmark; Stig 
Lindberg in Sweden; Robert and Roger Xicholson, Lucienne Day, 
etc., in England. 

IVallpaper, along with many other commodities, came, during 
the 195Os, within the popular L'do-it-yourself" movement which 
swept the western world on both sides of the Atlantic and gave new 
zest to the instinct for homemaking which the high cost of skilled 
labour was checking. With the issue of detailed instructions, 
demonstrations and films, manufacturers of wallpaper banished 
most of the drudgery associated with home decorating. 

Apart from the use and development of screen printing, the pro- 
duction of both hand- and machine-printed goods has undergone 
little material change for many years. Research in all branches of 
manufacture is rigorously pursued, however, one result being the 
discovery of new finishes to enhance appearance and durability. 
In England the larger manufacturers' productions comply with 
standards laid down by the British Standards institution (B.S. 
124811954). 

See also INTERIOR DECORATION. 
BIBLIOGRAPHY.-Xancy V. MacClelland, Historic Wall-Papers 

(1924) ; A. V. Sugden and J.  L. Edmondson, A History of English Wall- 
paper, 1509-1914 (1925) ; C. C. Oman, Catalogue o j  Wallpapers in the 
Victoria alzd Albert -%fuseunz (1929) ; H. Clouzot and C. Follot, Histoire 
du papier peint en France (1935) ; E. A. Entwisle, The Book of Wall- 
paper (1954). (E. A.  E.) 

WALLQVIST, OLAF (1755-1800), Swedish statesman and 
ecclesiastic, was ordained in 1776, became doctor of philosophy 
in 1779, court preacher to Queen Louise Clrica in 1780 and bishop 
of Vaxjo in 1787. His preaching had attracted the attention of 
Gustavus 111, who placed him at  the head of the newly appointed 
commission for reforming the ecclesiastical administration. 

His political career began during the mutinous riksdag of 1786, 
when he came forn-ard as one of the royalist leaders. At the 
stormy riksdag of 1789 it was very largely because of his co- 
operation that the king was able to carry through the Act of Union 
and Security (see SWEDE>: History). During the brief riksdag 
of 1792, as a member of the secret committee, Wallqvist rendered 
the king essential services. Indeed Gustavus I11 during his last 
six years mainly depended upon M'allqvist and his colleague Carl 
Gustaf Nordin, who subordinated their private enmity to the royal 
service. 

During the G. A. Reuterholm (q.v.) administration, Wall- 
qvist was kept remote from court. In  1800 he was recalled to the 
political arena, but he died on April 30. (R.  N. B,) 

WALLSEND, a municipal (1901) and parliamentary (1913) 
borough of Northumberland, Eng., 4 mi. E.K.E. of Kewcastle on 
the north bank of the Tyne about 5 mi. from the North sea. Pop. 



WALL STREET-WALNUT 
(19 j ~ )  48,678. Area 5.3 sq.mi. On the site of the Roman military 
camp Scgedi in~lm a t  the eastern end of Hadrian's wall (from which 
comes its name) ,  it was an agricultural village until the 16th cen- 
tury.  when glassmaking and saltmaking were begun. By the end 
of the 18th century these had been superseded by shipbuilding 
(from I 7 j g )  , coal mining and marine engineering. particularly 
steam turbines. which from 1894 were developed in JVallsend. The 
chemical trade grew up  b e t m e n  18j4 and 1898 when the coal pits 
were flooded. and other industries include the making of gang- 
ways, ropes, mining equipment, ply~vood and plastics. Though 
forming xvith Sevicastle ()vest) and Tynemouth (east)  1 2  mi. of 
unbroken industrial building along Tyneside. Rallsend possesses 
six parks and open spaces and a village green. 

WALL STREET, a street in the lolver par t  of New York 
city on which or near ~vhich are concentrated the chief financial 
institutions of the United States. I t  corresponds to the London 
financial district in Threadneedle. Throgmorton and Lombard 
streets, and is rivalled only by that centre in its importance as an 
international money market. The street itself is narrow and short, 
extending only about seven blocks from Broadway to the East 
river, and the financial houses occupy only the upper or  western 
half of the street. The  Iq7a11 street financial district. howeyer, ex- 
tends several blocks north and south of the street and aIso includes 
an area n-est of Broad~vay. Even before the Civil JVar the street 
was recognized as the financial capital of the country, and most of 
the major banking houses have sought to n~ainta in  headquarters 
there, amidst the offices of insurance companies. railway corpora- 
tions, steamship, iron, coal and copper companies and several hun- 
dred other large industrial corporations. Colnpanies with securi- 
ties listed on the K e ~ v  1-ork Stock exchange maintain at least a 
transfer oflice conveniently near. Besides the New York Stock 
exchange there are in the neighbourhood the American Stock ex- 
change. Cotton exchange. Cofiee exchange. Metal exchange. Pro- 
duce exchange and lesser exchanges. The district is the headquar- 
ters of lnost brokerage firms. Private hankers are also established 
in the street ,  the fanlous house of J .  P. l lorgan and Co. occupying 
i ts  own building a t  the corner of IVall and Broad streets. 

Ka l l  street owes its name to Peter Stuyvesant. who in 1 6 5 2 ,  

as governor of the little Dutch settlement of Kexv Amsterdam, 
ordered a palisade built on the site to protect the town from 
feared invasions of the English. The last of the 7%-311 was removed 
in 1600, and both sides of the street Mere quickly built up. The 
street  was famous in the political liie of the country aiter the 
Revolution when for a brief period the governmental offices of the 
city, state and nation \\-ere all located there. At the old Federal 
buildi~lg, on the site of the present Subtreasury building, George 
Washington in I iSg Jvas first inaugurated president. and there the 
first United States congress met. 

See F. T .  Hill. The S t o r y  o f  a Street (1908), for history, and S. S. 
Prztt, The 6t'orks of Tt'all Street,  3rd ed. (Sell7 York, ~ g r r ) ,  for an 
anaylsis of the financial activities. 

WALMER, a watering place of Rent .  Eng. Pop. ( 1 ~ ~ 1 )  
5,324. I t  was transferred to the borough of Deal in 1 9 j j .  Lower 
\Valrner. the portion most frequented by visitors. extends north- 
ward along the coast so as to be contiguous with Lleal. Upper 
IValmer is a short distance inland, and belou it JValmer castle lies 
close to the sea. This was a blockhouse built for coast defense 
by Henry V I I I ,  but it becanle the oficial residence of the lords 
warden of the Cinque Ports. I t  ceased to be the otiicial residence 
in icloj, ~vhen  the prince of \Vales (afterward George 1.) was 
appointed lord warden, and the public was given access to those 
rooms which possess historical as~ocintiona with former holders 
of the office, such as the duke of Il'ellington, who died there in 
18j2 ,  IVilliam Pitt  and others. \Valmer is a member of the Cinque 
Por t  of Sand~vich. 

WALMISLEY, THOMAS ATTWOOD (1814-18 j6),  
English musician. was born in London on Jan. '21. 1614. He was 
the eldest so r~  of Thomas Forbes I\';ilmi.;ley (1 78;-1866). ;1 well- 
known organist and composer of church music and glees. Thomas 
;2ttaood, his godfather, taught him composition. H e  became 
organist a t  Trinity and St.  John's colleges. Cambridge. in 
1833, and in 1836 was made professor of music in the University. 

He died at  Hastings on Jan. 17, 18 j6. His  Cathedral 1Mzrsic was 
edited aiter his death by his father, and published in 18j;. Some 
fine examples of his work are to be found in the D minor and 
B flat evening services. H e  was one of the first Englishmen to  
recognize the greatness of Bach's Moss in B ~ ~ I i ~ z o r .  

See the article by A. D. CoIeridge in Groz'e's Dirtioizary of Music 
artd ,bfusicians, .jth. ed. (London, Kern Yorli, 1955) ; Edmund Felloxves, 
Eizglish Cathedral AWusic (London, Toronto, 1911). 

WALNUT, the common name for the genus JugZa~zs, which is 
widely kno~vn throughout the world because of the nuts and tim- 
ber it produces. About 17 species are recoguized, although some 
are distinguished only by their fruits, and in some cases there are 
intermediate forms hard to classify. \Valnut plants, among the 
noblest of a11 hardwoods. may live for several centuries and be- 
come huge trees from I O O  to I jo  i t .  tall with proportionate spread 
of crown and with trunk diameters of 4 to 6 ft .  Sometimes 
growth is in bush or shrub form. but this is believed attributable 
more to environmental factors than to species limitation. All wal- 
nuts furnish food for many forms of wildlife; some produce nu- 
tritious. ~vholesome and palatable food for man. The product of 
one, the Persian walnut. is of greater importance as a food crop 
than that of any other nut tree outside the tropics. I t  and the 
eastern black walnut together furnish two of the world's most 
valuable and popular woods, used in making furniture and gun- 
stocks and in interior decoration. 

Pe r s i an  Walnut.- The Persian (English) walnut, Jzrglans 
regiiz, is a large-groming tree, attaining heights of more tha11 100 ft. 
and trunk diameters of j or 6 i t .  The  bark is light to whitish in 
colour and very smooth while young. but i t  becomes gray and fis- 
sured ~ i t h  advanced age. The leaves are glossy and yellowish- 
green; there are from j to () leallets as a rule hut solnetilnes as 
many as 11 or 13. The surface is glossy and the margins are en- 
tire. The nut hulls are also smooth and glossy'and about + in. in 
thickness. The nuts are of straw colour and the shells of varying 
thickness. sometimes being thick. hard and bony; in the case of 
nuts grown for market. the shells are thin enough to break easily 
with a light stroke of a hammer. 

This xalnut has been under cultivation for so many centuries 
and in so many countries that there is much uncertainty as to its 
exact place of origin and dates of introduction. One opinion is 
that the original home \\.as in the mountains of western and north- 
ern Chin;i. Another view is that i t  was native throughout much 
of southeastern Europe, east to the Himalayas, and that i t  was 
carried from there to China. *where it is cul~ivated to a \vide ex- 
tent and sometimes is naturalized to altitudes in excess of 8,000 
i t .  I t  is little cultivated in Japan, although i t  has Iong been grown 
there to some extent. 

S o n ~ e  authorities are uncertain that this walnut was in England 
before I j62. which appears to be the earliest date a t  which its 
presence there is definitely recorded. Others contend that i t  must 
have been taken there during the Roman occupation. A.D.  43 to 
410. During modern times, production in that country has been 
of slight importance. Following World War  I, increased planting 
in England and \Vales was advocated. This was supported by the 
East AIalling Research station, which then instituted a general 
investigation to determine the best varieties, rootstocks and 
methods of culture. 

There is no certainty as to when this walnut was first taken to  
North America, although it is logically assumed to have been in- 
troduced by colonists during the 17th century. Environmental 
conditions in neither eastern nor southern regions of the United 
States are favourable for  its commercial development. iVhile 
there are many sites in the eastern states where the trees m ~ y  
grow well and bear good nuts with considerable regularity for sev- 
eral decades or even. in rare cases. a century or longer, the great 
majority of all that  are planted perish before reaching bearing 
age. Stocks from Europe. the U.S.S.R. and China have been tried 
many times, only to fall short in so far as adaptability for com- 
mercial production Jvas concerned. There are scattered trees 
throughout the general region between Long Island and Iiorfolk, 
Va.. on the east and SVjsconsin and Arkansas on the west. 

An attempt to establish the Persian walnut in the eastern states 
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was inaugurated in 1923 by P. C. Crath of Toronto. Ont., who as 
a retired Presbyterian missionary in Poland personally made 
selections from the hardiest and choicest trees in localities of the 
Carpathian mountains with which he had long been intimately 
familiar. Thousands of his trees were later planted in Ontario: 
western British Columbia and throughout the northern United 
States. By mid-century a fair percentage ~t-as reported to he giving 
promise of value for home planting in many localities where others 
had failed. 

Cultural methods of the old world and new world differ radi- 
cally. in harmony TI-ith economic necessity. I n  the former. where 
farm units are small and the primary object is to produce food 
for the home and a small surplus for sale to obtain money with 
which to purchase family necessities, trees are used in a general 
utility capacity. In some regions there are sizable orchards. but 
throughout most of Europe and Asia planting is mainly in con- 
junction with other crops or along farm borders, high~vays and 
about home grounds. The trees are often scattered about the 
fields in such manner that the laiidscape greatly resembles any 
typical pastoral view of eastern Cnited States. Prunings and dead 
branches serve as faggots for fuel. 

The  trees are headed high-18 to 20  ft.-in order to develop 
maximum length of trunk and also that they may interfere as lit- 
tle as possible xvith other crops to which the land is devoted. Im- 
portant production is not expected in less than 2 0  years from the 
time of planting. On the whole. production is mainly from seedling 
trees, although there have been many grafted trees in France since 
probably before 1800. When for any reason these high-headed 
trees are cut, if fairly sound, the long trunks have value for furni- 
ture making. 

I t  is on the Pacific coast of the United States, ~t-here the annual 
crops in the 19 50s ve re  about jo.ooo tons for California and j.000 

for  Oregon, that the industry of both producing and marketing 
Persian ~t-alnuts is conducted most intensively. Established in the 
first place (during the latter half of the 19th century) by able 
pioneers and later encouraged by state and federal research agen- 
cies and motivated by a strongly organized co-operative. the Cali- 
fornia II'alnut Gro~t-ers association, walnut gro~ving there has long 
been on a plane rarely attained by any agricultural industry. 

Secrets of successful walnut culture in California and the Pa- 
cific n,orthwest call for strict use of well-chosen varieties i~lcluding 
suitable pollinizers; trees grafted on stocks of the same ~t-alnut 
species: spacing the trees a t  not less than 60 It. each xt-ay (12 to 
the acre) : fertile soil; regular use of soil iniproven~cnt crops; 
fertilization and irrigation as necessary; spraying or dusting to 
control pests and diseases; heading the trees low so as to provide 
shade for the trunks and thus lessen the danger of sunscald and 
also to bring about full bearing in 10 to 1 2  years; orchard heat- 
ing in frosty areas; harvesting the nuts a-. soon as about 1 0 5  of 
the hulls !lave broken open; treating the nuts immediately with 
ethylene gas or with ~t-hat is known as the " ~ ~ a t e r  sweat" process 
in order to loosen the hulls; and prompt hulling and drying 
(preferably by dehydration). The nuts are later graded with ex- 
treme care as to type and size. bleached so as to bring all to a 
commoI1, bright. attractive colour, and each nut is stamped to 
shon. its brand designation. A11 that do not attain tlie required 
stand:ird for sale "in-shell" are rated as "culls" and sold in the 
"shelled" co~idition; that is. as kernels. During years of orer- 
production. surplus nuts are also shelled. 

The leading varieties are Placentia, Franquette. Payne. Eureka, 
Llayette and Concord. 

The official estimates of the annual production of nuts, in short 
tons. for the five-year period 1948-j2. r e r e  lor the United States 
76,320 tons; Italy 22.440 tons; France 16.920 tons: Turkey 8.j80 
tons: Balkan countries 10.640 tons. Other important countries 
of production are China. India. Chile and Australia. 

Other Species of Walnut.- The eastern biack 17-alnut. J. 
nigrc, is the largest groner of the genus. and heights to 1 jo ft. 
and trunk diameters to 6 i t .  ve re  not unusual i ~ i  tlie orizinal rir- 
gin forests of the northeastern United States. Its native range 
included practically al! regions where soil conditions xere  favour- 
able, from Ion-er S e w  England, southern Ontario and southeast- 

ern Minnesota on the north to central parts of Georgia and the  
gulf states, xi-estward to San Antonio. Tex. I t  was most abun- 
dant from the mountain valleys of western Pennsyl\~ania, the  
Virginias and North Carolina. ~t-estward through the basin drained 
by the Ohio and hlississippi ri\rers to eastern Kansas and Kehraska. 
Outside this general region. there are many small districts rt-here 
i t  has always grown equally well. II'hat is believed to  h a m  been 
the largest walnut tree of any species ever recorded grew near Lake 
Erie in western New Tork. This tree lvas said to have been I jo i t .  
tall and to have had a trunk girth of 36 ft .  I t  ~t-as 80 ft .  to the first 
limbs and ~t-as j ft .  through a t  that point. I t  was b1on.n over dur- 
ing a gale in April 1 8 2 2 .  The largest tree of the species known 
in later times overlooked Chesapeake bay, a feu. miles south of 
Annapolis. 3Id. I n  1941 its girth a t  breast height lvas 19 i t .  9 in. 
and its estimated height I O O  ft .  

I t  is as a timber tree that this ~valnut  is best kno~vn tliroughout 
the world. The value of its lumber together with its beauty and 
nobility -in an ornamental capacity so impressed the American 
colonists that it became one of the first neu- viorld introductions 
to be established in Europe; it is k11on.n to have been taken there 
during the I 7th century. I t s  abundance. the ease with which it  
could be worked \t-ith carpenter's tools. its freedoin froin xarping 
and checking. together TT-ith its lasting qualities when exposed to  
weather or in contact n-ith soil, led to its use in countless wag's. 
Farm residences, barns, bridges. railroad ties. canoes, boats and 
even ships were sometinies made of this wood. Because of the  
beauty of its grain. i t  is a great favourite in rnlikiiig furniture, 
pianos. organs, sen-ing machines. caskets and many other prod- 
ucts. From early times, it has been the preferred wood for  mak- 
ing gunstocks in the Cnited States. 

Export of black ~ i ~ a l n u t  logs to Europe, chiefly to England and 
Germany. in both of v-hich countries the lumber was iong used for 
both civilian and military purposes. constituted a heavy drain on 
the total supply. During II'orld War I this ~ ~ o o d  served a vital 
end as material for making propellers for military planes, first in 
England and later in the United States. The extent to which i t  
rt-as used in making gunstocks during World War 11 resulted in 
the greatest drain on the supply that the country ever experienced. 
This led to the launching. late in 1943. by the American II'alnut 
Rlanufacturers association of Chicago. Ill.. of a national campaign 
to stimulate walnut tree planting about the  entire country. \\.her- 
ever soil and econon~ic conditions might appear favourable. 

Beginning with the first propagation of the Thomas variety in 
Pennsylvania about 1880. this species begari slowly to work its 
way into V.S. orcharding. During the next third of a century, 
small numbers of grafted Thomas trees xvere planted in n-idely 
scattered gardens of many states. mainly to be lost sight of. Con- 
c e r ~ e d  interest began to slion- results in the way of commercial 
numbers of grafted trees from nurseries soon after the organiza- 
tion in 1910 of the Sor thern Kut  Gro~t-ers association. Inc. 
Other varieties were soon brought to light. largely as a result of 
cash prize contests conducted by that association for the best en- 
tries of seedling nuts. By the 19jos many hundreds of seedling 
black xt-alnut trees had been top-worked with scions from the new 
selections, and there ~t-ere a number or' orchard plantings ranging 
in size from a f e \ ~  trees each to 1.000 or more. ''hese n-ere in 
various states. especially Pe~insyi\,ania. Michigan. Indiana, Illi- 
nois: 10x1-a and others south to the Carolinas and ;\rknnsas. 

'l-arieties ~vhich in the rg jos n-ere considered of greatest promise 
were: Xdams. Allen. Creitz. Cresco. Edmunds. Edras. I Ic l l i l len ,  
Riyers. Ohio. Sifiord. Snyder. Stabler, Stambaugh. Tasterite. Ten 
El-ck. Thomas. Todd and \Yiard. 

Kernels of this walnut are 3 much-fa\-oured product in making 
ice cream and candies and. to so:ile esrenl. sweet breads. Together 
x i t h  kernels of the butternut, a close reldtiT-e. also indi~enous to  
the eastern Cnited States. the kernels ncit only add hod>- to such 
food products but re:ain their flavour dxring the cooking process 
to a remarka!~ic degree. The salt. o i  xalnut kerne!; in mar:y parts 
of the country annually returns man>- thousands of dollars to rural 
con~n~cni t ies .  Shelling is largely by use of hand-power lever nia- 
chines. although in a few instances motor-driven machines are  
used in small factories. 
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T h e  Arizona black walnut, J. nzajor ,  is a tree of medium size, 

reaching its maximum height a t  about 50 f t .  and i ts  greatest di- 
ameter of trunk a t  about 4 i t .  I t  occurs a t  altitudes of I . joo to 
6,000 i t .  in alluvial plains and mountain valleys of Arizona and 
New Mexico, southward to Durango. Mex. I t s  leaves are some- 
times as much as a foot long and i ts  leaflets typically 9 to 13 in 
number, although occasionally there are I 7 or 19. T h e  margins 
are distinctly serrate. The  nut  is edible but too small to be of 
value. The  tree is seldom planted except in botanical gardens. 

T h e  (southern) California black walnut, J. cal i fornica,  is a 
peculiar tree in that it seldom develops a trunk oi  more than a iew 
feet but puts out many branches from near the ground to iorm a 
rather bushy-appearing cron7n. Its maximum height is about 50 it. 
The nut is too small to have economic value. Stumps are reported to 
have been dug and sold by the pound to good advantage ior use by 
veneer concerns. One stump is said to have weighed joo lb. The tree 
is planted very little. In dry calcareous soils, this species oiten becomes 
a mere shrub of but a iew feet in height. 

The Hinds (northern California) black walnut, J .  hindsi, is much 
the more valuable oi the two species oi Juglaizs indigenous to Caliior- 
nia. Its usual maximum height is 50 to 60 it. and its greatest trunk di- 
ameter about 3 i t .  I t  is said, however, that in certain localities there 
are specimen trees IOO i t .  or more in height with diameters of 44 to 48 
in. The tree is much used in roadside planting in northern Caliiornia 
and as an ornamental both there and in northwestern Oregon. Hinds 
walnuts are about equal in size to those of eastern black, and to an ini- 
portant extent they are shelled and the kernels sold readily to coniec- 
tioners. Trees of this species formerly were, but no longer should be, 
used as rootstocks ior propagating grafted varieties oi  the Persian 
walnut; graft union failures result. 

The \oood of this walnut, although the grain is somewhat coarse, 
takes a high polish, and to the limited extent that trees are available 
for cutting, the lumber is used in a manner similar to that of the 
eastern and Persian walnuts. There are a iew clons, but these are little 
propagated. 

The heartnut or cordate walnut, J. sieboldiana co~*di formis ,  a native 
of Japan, is a small or medium-sized tree, rarely attaining heights of 
more than 50 it. or trunk diameters greater than z it. In moderately 
severe regions of the north temperate zone, it grows rapidly and tends 
to develop a broad-spreading, low crown with luxuriant foliage, con- 
sidered by some as tropical in aspect. While it is normally precocious, 
and under iavourable conditions may bear moderately for several dec- 
ades, it is rarely prolific. I t  usually has 13 to 15 leaflets per leaf and 
yields its fruits in racemes oi five to nine each. The nut is small, 
heartlike in shape, sharply pointed at the apex, flattened on the sides, 
and rounded at the base and grooved from the middle of the sides to 
the apex. When placed on a block and tapped with a hammer, either 
on an edge or on the end, the shell readily splits into halves along the 
sutures, and alLhough this is crosswise to the kernel, it enables it to be 
extracted \vithout injury. Several varieties have been made available 
by U.S. nurserymen ior limited use in garden planting. The best 
knoxi~n of these are Bates, Fodermaier, Lancaster, Stranger, Walters 
and Wright. 

The Siebold walnut, J. siebuldiuna, a variant iorm of heartnut, differ- 
ing irom it only in fruit, has been planted in the United States to 
about the same extent. As a tree, its habits and ieatures are identical. 
Seedlings of either are likely to produce nuts of the other or oi an in- 
termediate type which might be classified either may. Siebold walnuts 
arc larger than heartnuts, being irom one to two inches long. The>- are 
roundish at the base and conical from below the middle to the apex. The 
shell is smooth to the hand but distinctly fissured; it is hard and diffi- 
cult to crack so as to release the kernels except in particles. The kernel 
greatly resembles that of butternut in appearance, texture and flavour, 
except that it is usually milder. 

I t  is said that in Japan both this and heartnut trees are used as 
sources of lumber ior gunstocks and furniture. Neither has indicated 
special possibilities in such capacity under U.S. conditions. However, 
both make very satisfactory ornamentals in the northeastern states, 
where growth and longevity are both better than in the south. Seither 
has been found commercially profitable in the United States, since the 
nuts do not compete well with others on the market. Their most satis- 
factory use is as decorative trees and as producers of nuts for the 
home table. Both iorms hybridize readily with Persian walnut and 
butternut. 

The Texas black walnut? J .  n~pes t r i s ,  is a shrubby or small-growing 
tree, rarely attaining more than 30 it. in height or a trunk diameter 
greater than 30 in. The leaves are 9 to 12 in. long and the leaflets 13 
to 23 in number, slender and with finely serrate margins. The nuts are 
small, roundish, thick-walled and of little value, although s~veet. The 
tree commonly occurs on limestone soils, especially along streams of 
western Texas, southwestern Oklahoma and southeastern Nexv blexico. 
LVood from the largest stumps and butt log cuts makes a beautiiul 
veneer and is much prized. 

Misce l l aneous  Walnuts.- Other native xvalnuts of the new world 
which received little world attention include the Argentine black walnut, 
J .  austmlis; the Bolivian black walnut, J .  boliviuna; the Colombian 

black walnut, J. columbiensis; the Ecuador walnut, J. honorei; the 
Cuban walnut, J .  insularis; and the Guatemalan walnut, J .  mollis. 
In the United States there are a number of hybrid forms, of which 
none bears evidence of promise for either nut or timber production. 
Both the California and Hinds walnuts hybridize freely with the 
eastern black; the Persian xvith any black or with butternut, and also 
with the heartnut. Some of these have been regarded as having 
potential value for forestry plantings, but none has been so used. The 
costs of procuring suitable seed in quantity and the expense oi securing 
land suitable for walnut trees of any kind are effective barriers against 
growing hybrid walnut trees in quantity for timber production. The 
term "Claro" is applied to wood oi any hybrid walnut grown in Cali- 
fornia. 

There are three walnuts in northeastern China, much alike, which 
are recognized as being separate species. These are the Cathay walnut, 
J .  cathayensis; the Manchu walnut, J .  ~lzandshurica;  and one which 
appears to have no common name, J .  stenocarpa. Kone is believed to 
offer special inducement to practical planters, except possibly in cold 
regions having a maritime climate. 
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WALPOLE, HORATIO or HORACE ( I  71 7-1 79 j) , English 
politician and man of letters, 4th earl of Orford-a title to  ~ r h i c h  
he only succeeded a t  the end of his life-\\,as born in London on 
Sept. 2 4 ,  1717. H e  was the youngest of the five children of the  
1st earl of Orford (Sir Robert  Walpole) by  Catherine Shorter, 
but by some scandalmongers Carr, Lord  Hervey, has been called 
his father. 

H e  was educated a t  Eton,  where he  formed what was known 
as the "Quadruple Alliance" with Thomas Gray, Richard West 
and Thomas Ashton, and became very intimate with Henry  Sey- 
mour Con~vay, George Augustus Selwyn and the two Montagus; 
and at  King's college. Cambridge. 

Jl'alpole was returned to  parliament in M a y  1741 for  the  Cor- 
nish borough of Callington. H e  retired from parliament, probably 
because his success in political life had not equalled his expecta- 
tions. but he continued until the end of his days to  fo l lo \~  and t o  
chronicle the acts and the speeches of both houses of parliament. 
Through his father's influence he  had obtained three lucrative 
sinecures in the exchequer, and for many years (1745-84) he en- 
joyed a share, estimated a t  about Er,;oo a year,  of a second 
family perquisite. the collectorship of customs. H e  acquired in 
1747 the lease and in the next year purchased the reversion of 
the villa of S t r a ~ ~ b e r n  Hill: near Twickenham, on the  banks of 
the Thames. H e  established a printing press there, which he  called 
Oflicina Arbuteana. where many of the first editions of his own 
works Tvere printed. His nephew, the reckless 3rd earl. died on 
Dec. 5; 1791, and TiTalpole succeeded to  the  peerage, but  h e  never 
took his place in the house of lords. All his life long he  was a 
victim of the gout, but he  lived to  extreme old age and died un- 
married. in Berkeley square, London, on March 2 .  1797. All lVa1- 
pole's printed books and manuscripts were left to Robert  Berry 
and his two daughters, Mary  and Agnes, and Mary  Berry edited 
the five volumes of Walpole's works which were published in 
1798. 

The pen was ever in Horace Walpole's hands, and his entire 
compositions ~vould  fill many volumes. His Cas t l e  o f  O t r a n t o  
(1764) is the prototype of the romantic novel. T h e  M y s t e v i o u s  
11Tother (1768) is the least bad of tragedies x h e n  tragedy was a t  
its ~vorst .  \I:alpole's antiquarian works merit praise. T h e  volume 
of Histovic  D o u b t s  o n  t h e  L i f e  a n d  R e i g n  of K i n g  Richtard the 
Tlrivd (176o), one of the earliest at tempts to rehabilitate a char- 
acter previously stamped with infamy, showed acuteness and. re-  
search. A work of more lasting reputation is A n e c d o t e s  o f  
Paint ing irz Engla?zd (1st ed., 4 vol.. 1762-71). ,4 cognate 
volume, also based on the materials of Vertue, is  entitled the  
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Catalogue of Engravers Born and Resident in England (1763)~ 1926, by William Jaffe, titled Elements of Pure Economics),  was 
also often reprinted. As a senator himself, or as a private person a pioneering comprehensive application of mathematical analysis 
following at  a distance the combats of St. Stephen's, Walpde to the case of general economic equilibrium under a "regime of 
recorded in a diary the chief incidents in English politics. If he perfectly free competition"; that is, a conceptual solution of the 
was sometimes prejudiced, he rarely distorted the acts of those problem of the equilibrium of prices, quantities of products and 
whom he disliked; and his prejudices, which lie on the surface, the productive factors. I n  his other important publications, 
were mainly against those whom he considered traitors to his The'orie mathe'matique de la riclzesse sociale (1883) and Etudes  
father. These diaries extend from 17jo to 1783, and cover a d'e'conomie politique applique'e (1898), Walras presented reforms 
period of momentous importance. The Memoirs of the Last Ten that he conceived to be necessary for the effective functioning of 
Years of the Reign of George I I .  was edited by Lord Holland the system of free enterprise, notably land nationalization and 
(1846) ; its successor, Memoirs of the Reig~z o f  King George III., modification of the gold standard. ( J .  DN.) 
was edited by  Sir Denis Le Marchant (4  vols., 1845), and re- WALRUS (MORSE) (Odob'enus rosmarus), a large marine 
edited in 1854 by G. F. Russell Barker; the last volumes of mammal allied to the seals. Characterized by the prolongation, 
the series, Jozlrnal o f  the Reign o f  George I I I .  from I 7 7 1  t o  1783, in both sexes, of the upper canine teeth into tusks, which may 
were edited and illustrated by John Doran ( 2  vols., 1859), and reach a length of 2 ft., the adult walrus measures about 10 or 11 

were edited with an introduction by A. F. Steuart (London, 1909). f t .  and is a heavily-built animal. The head is rounded, the eyes 
To  these works should be added the Reminiscences (2 vols., small, external ears absent. The short broad muzzle bears on each 
18rg), which Walpole wrote in 1788 for the Misses Berry. But side a group of stiff, bristly whiskers. The tail scarcely projects 
IVnlpole w7as above all a letter-writer. His correspondents were beyond the skin. The fore limbs are only free from the elbow 
numerous and widespread, but the chief of them were William and the fore flipper is broad, flat and webbed. The hind limbs, free 
Cole ( I  714-1 j82), the clerical antiquary of Milton; Robert from the heel, are fan-shaped. The skin is covered with short, 
Jephson, the dramatist; William Mason, the poet; Lord Hertford rufous hair, which becomes very scanty in old animals. There are 
during his embassy in Paris ; the countess of Ossory ; Lord Har- deep folds on the shoulder. 
court; George Montagu, his friend a t  Eton; Henry Seymour The walrus inhabits the northern circumpolar region in small 
Conway (1721-1795) and Sir Horace Mann. The Letters were herds. I t  prefers the coastal portions or ice floes and feeds largely 
published a t  different dates, but the standard collection is that on bivalve mollusks which it digs up from the bottom of the sea 
by Mrs. Paget Toynbee (1903-150j), and to it  should be added with its tusks. Normally inoffensive and affectionate, when at-  
the volumes of the letters addressed to Walpole by his old friend tacked the tvalrus can use its tusks with terrible effect and the 
Madame du Deffand ( 4  vols., 1810). A selection has been edited herd usually combine against an enemy. I ts  principal foe, apart 
by 14'. S. Lewis (New y o r k  and London, 1926). Walpole has from man, is the polar bear, and its flesh is an important article 
been called "the best letter-writer in the English language." His food to the Eskimo and Chukchi, Commercially the walrus 
political estimates are more acute than his literary ones. is valuable for its oil, its hide and its ivory. The Pacific walrus, 

Abundant information about Horace Walpole will be found in the with longer and more slender tusks, has been separated as  0. 
Memoirs of him and of his contemporaries edited by Eliot Warburton 
(18jr),  J ,  H. Jesse-s George Selwyn and his (4  vols., r. d ive~gens.  Like the Atlantic form, its numbers have been much 
1 8 4 ~ ~ ~ ~ )  and the extracts from the journals and correspondence of reduced within recent years. Fossil walruses are known from the 
Miss Berry (3 vols., 1866) ; also Horace Walpole and his World, late Tertiary of the U.S., England, France and Belgium. 
by L. B. Seeley (1884) and Austin Dobson, Horace Walpole (1890). 
I t  would be unpardonable to omit mention of Macaulay's sketch of WALSALL, a municipal, county and parliamentary borough 
\Valpolc's life and character. See also P. Yvon, Horace Walpole, 1717- of Staffordshire, Eng., 6 mi. E. of Wolverhampton. 
97. Essai de biograplzie psychologique et littdraire (1924), and Hovace 117,836. Area 13.7 sq.mi. The old town stands on a ridge and is 
Walpole~ as Ppet (Paris, 1924) ; H. B. Wheatley in Cambridge History dominated by the I 5th-century-church of St. Mafthew in the cen- 
of hnglssh ~zterature, vol. 10 (1913) ; D. M. Stuart, Horace WalPole tre, On the northeast is a go-ac. arboretum. Manufactures in- in English Men of Letters (1927). clude leather goods, machine tools, chemicals and aircraft parts. 

WALPOLE, SIR ROBERT: see ORFORDJ RoBERT lVAL- Coal, limestone and ironstone are mined nearby. Queen Mary's 
POLE, I ST EARL OF. school is a foundation of I j j4 and there was educated John Hough 

WALPURGIS (WALPURGA 01. WALBuRGA), SAINT (d. c.  (1651-1743), president of Magdalen college, Oxford, and bishop 
780). ~ n g l i s h  missionary to Germany, was born in Sussex at  the of Oxford, Lichfield and Worcester. J4Talsall u7as the scene of the 
beginning of the 8th century. She mas the sister of Wunnibald, work of sister D~~~ ( ~ i ~ ~  pattison) who died there in 
first abbot of Heidenheim. She went about 750 with some other Isis and whom a statue and a stained glass window in s t ,  ~ ~ t -  
nuns to found religious houses in Germany. Her first settlement ' ~ \ r ~ l ~ ~ l l  (waleshale) was given in 996 to 
was at  Bischofsheim in the diocese of Mainz, and two years later the church of ~ ' ~ l ~ ~ ~ h ~ ~ ~ t ~ ~ .  ~t was a royal manor in the time 
( ?  j4) she became abbess of the Benedictine nunnery a t  Heiden- of Edward the Confessor, but later passed to the Bassets and the 
heim in the diocese of Eichstatt. On the death of Wunnibald in ~ ~ ~ ~ ~ h ~ ~ ~ ~ ,  H~~~~ VIII gave it  ( I j38)  to ~ ~ d l ~ ~ ,  afterward 
760 she succeeded him in his charge also! retaining the superin- duke of ~ ~ ~ t h ~ ~ b ~ ~ l ~ ~ d ,  charters were granted by H~~~~ 11 
tendence of both houses until her death. Her relics were trans- in I15g and by H~~~~ lv, charles I (1627, u,hich laid the founda- 
lated to Eichstatt; u-here she was laid in a hollow rock, from which tions of municipal self-government) and charles 11 (1674, by 
exuded a kind of bitun~inous oil afterward known as Walpurgis oil. lvhich the town lvas governed until 1835). ~h~ roll of mayors 
and regarded as of miraculous efficacy against disease. The cave dates back to 1377 and the first mention of a town clerk is in 
became a place of pilgrimage, and a church lvas built over the spot. 1660, ~t had a merchant guild in 1350; in the 17th century it  was 
Walpurgis is commemorated at various times, but principally on knoffn for  its manufacture of iron goods and nails; in the 18th 
the 1st of Rlay, her day taking the place of an earlier heathen century the staple industry was the making of chapes and shoe 
festival marking the beginning of summer. She is regarded as the buckles. Three annual fairs are held, two were granted in 1399, 
protectress against magic arts. and the Tuesday market was granted in 1417 to Richard Beau- 

WALRAS, L ~ O N  (1834-1g10), French economist a ~ l d  au- champ, earl of Warwick. Walsall was not represented in parlia- 
thor of a classical work on pure economics, was born at  Evreux. ment till 1832; it returned one member until I g j j  when the 
son of the economist Auguste Walras. After twice failing the en- borough mas divided into two. 
trance examination to the Bcole Polytechnique in Paris for lack WALSH, THOMAS JAMES (18jg-1933), U.S. lawyer and 
of adequate preparation in mathematics, he entered the Bcole des senator, was born in Two Rivers, Wis., on June 12, 18jg. 
Mines in 1854. I n  1858 he was convinced by his father that he I n  1912 he was elected U.S. senator from Montana, going t o  
should pursue economics, and he obtained the chair of political the Senate without previous experience in public office. H e  was 
economy in the faculty of la\v of the Academy of Lausanne. Switz., re-elected in 1918 and in 1924. He was five times a delegate to  
in 1870. His outstanding work, ~le 'nzents  d'kconomie politique the Democratic national convention previous to 1924, in which 
pnre (18~4-77; English translation in 1954, from the edition of year he presided as chairman of the convention. I n  1924 he was 



3 14- WALSH-WALSINGHAM 
offered the vice-presidency on the ticket with John W. Davis, of the inevitable conflict with Spain; Ridolfi's plot and Philip 
but he declined. H e  was even more seriously spoken of in 1928 11.'~ approaches to Mary Stuart indicated the lines upon which 
as the only strong alternative candidate to Alfred E.  Smith, but the struggle would be fought; and it was Walsingham's business 
before the convention met he signified his desire not to be con- to reconcile the Huguenots with the French Government, and 
sidered. I n  the Senate he became an outstanding figure. His upon this reconciliation to base an Anglo-French alliance which 
speeches, replete with facts and packed with close reasoning, might lead to a grand attack on Spain, to the liberation of the 
made him a formidable adversary indebate. As an expert lawyer Netherlands, to the destruction of Spain's monopoly in the New 
he was constantly called upon for advice. He aided in drafting World and to making Protestantism the dominant force in 
the Prohibition and Woman-Suffrage amendments to the Consti- Europe. Walsingham threw himself heart and soul into the move- 
tution, and was also author of that part of the Federal Reserve ment. He was the anxious fanatic of Elizabeth's advisers; he 
Act which requires national banks to subscribe for stock in the lacked the patience of Burghley and the cynical coolness of Eliza- 
FederaI Reserve banks. H e  also formulated the case against the beth. He supplied the momentum which was necessary to coun- 
seating of Senator Truman H. Newberry, of Michigan. He is teract the caution of Burghley and Elizabeth; but it was probably 
~h ie f ly~noted ,  however, for the tireless tenacity with which he fortunate that his headstrong counsels were generally overruled 
prosecuted the investigation of circumstances surrounding the by the circumspection of his sovereign. He would have plunged 
illegal leasing of Government oil reserves during Harding's England into war with Spain in 1572, when the risks would have 
Administration. His energetic although unsuccessful struggle in been infinitely greater than in 1588, and when the Huguenot influ- 
1928 t o  secure a Senate investigation of power companies earned ence over the French Government, on which he relied for support, 
him Roosevelt's first choice for  Attorney General. Unfortunately would probably have broken in his hands. 
his death on March 2nd closely followed the wide popular a p  Walsingham, however, was an accomplished diplomatist, and 
proval of the preliminary announcement of his appointment. he reserved these truculent opinions for the ears of his own 

WALSH, WILLIAM JOHN (1841-1921), Roman Catholic Government, incurring frequent rebukes from Elizabeth. I n  his 
divine, was born in Dublin Jan. 30, 1841. Educated in Dublin professional capacity, his attitude was correct enough; and, 
and at  St. Patrick's college, Maynooth, in 1867 he was appointed indeed, his anxiety for the French alliance and for the marriage 
professor of dogmatic and moral theology at  Maynooth. In 1878 between Elizabeth and Anjou led him to suggest concessions t o  
he became vice-president of the college and in 1881 succeeded Dr. Anjou's Catholic susceptibilities which, came strangely from so 
Russell as president. Dr .  Walsh served on several committees and staunch a Puritan. Although a defensive alliance was concluded 
commissions. H e  was partly responsible for the appointment of between England and France in April 1572, the French Govern- 
the commission t o  enquire into the working of the Queen's ment perceived that public opinion in France would not tolerate 
Colleges, and he became a member of the senate of the university. an open breach with Spain in Protestant interests. The massacre 
I n  1885 he was summoned to Rome by the Pope and given the of St. Bartholomew ruined all such hopes. 
appointment of archbishop of Dublin. This office he continued to He was recalled in April 1573, and eight months later he was 
hold till his death in Dublin, on April 9, 1921. Dr. Walsh was a admitted to the privy council and made joint secretary of State 
commissioner for education in Ireland (1891) and, a member with Sir Thomas Smith. He held this office jointly or solely 
(1908) of the Dublin statutory commission which established the until his death; in 1577 when Smith died, Dr. Thomas Wilson was 
Catholic National University, with himself as chancellor. In  associated with Walsingham ; after Wilson's death in I 581 Walsing- 
politics he was a Nationalist, but he strongly opposed compromise ham was sole secretary until July 1586, when Davison began 
with the British Government, and after the rebellion of 1916 he his brief and ill-fated seven months' tenure of the office. After 
supported the Sinn Feiners. Davison's disgrace in Feb. 1587 Walsingham remained sole secre- 

Dr. Walsh's published works include A Plain Exposition o f  the Irish tary, though Wolley assisted him as Latin secretary from 5588 to 
 and ~ c t  of 1681 (1881) ;  he Queen's ColleL'e~ and the Royal Um-  1590. He was also returned to parliament at  a by-election in versity of Ireland (1883-84) ; The  Irish University Question ( 1 8 9 0 ) .  1576 as knight of the shire for Surrey in succession to Charles 

WALSINGHAM, SIR FRANCIS (c. 153o-1590), English Howard, who had become Lord Howard of Effingham, and he 
statesman, was the only son of William Walsingham, common was re-elected for Surrey in 1584, 1586 and 1588. He was knighted 
serjeant of London (d. March 1534)~ by his wife Joyce, daughter on Dec. I, 1577, and made chancellor of the order of the Garter 
of Sir Edmund Denny of Cheshunt. Francis matriculated as a on April 22, 1578. 
fellow-commoner of King's college, Cambridge, of which Sir John S ta te  Secretary.-& secretary, Walsingham could pursue no 
Cheke was provost, in Nov. 1548; and he studied there amid independent policy; he was rather in the position of permanent 
strongly Protestant influences until Michaelmas 1550, when he under-secretary of the combined home and foreign departments, 
appears to have gone abroad to complete his education. Return- and he had to work under the direction of the council, and par- 
ing in 1552 he was admitted a t  Gray's Inn on Jan. 28, 1553, but ticularly of Burghley and the queen. H e  continued to urge the 
in 1555-56 he was at  Padua, where he was admitted a "con- necessity of more vigorous intervention on behalf of the Prot- 
siliarius" in the faculty of laws. Walsingham was twice mar- estants abroad, though now his clients were the Dutch rather than 
ried; in Jan. 1562 to  Anne (d. 1564), daughter of George Barnes, the Huguenots. In  June 1578 he was sent with Lord Cobham to 
lord mayor of London, and to Ursula, daughter of Henry St. the Netherlands, mainly to glean reliable information on the 
Barbe and widow of Sir Richard Worsley. By his second wife complicated situation. In  Aug 1581 he was sent on a second 
Walsingham had a daughter who married firstly Sir Philip Sidney, and briefer mission to Paris. I ts  object was to  secure a solid 
secondly Robert Devereux, 2nd earl of Essex, and thirdly, Richard Anglo-French alliance against Spain without the condition upon 
de Burgh, earl of Clanricarde. which Henry 111. insisted, namely a marriage between Elizabeth 

Walsingham sat in Elizabeth's first and second parliaments for and Anjou. The French Government would not yield, and Wal- 
Banbury, and was attached to the party of Cecil. I n  1567-70 he singham came back, followed by Anjou, who pressed his claims 
was supplying Cecil with information about the movements of in person. Walsingham's last embassy was to the court of James 
foreign spies in London. Ridolfi, the conspirator, was committed VI. in 1583, and here his vehement and suspicious Protestantism 
to his ccstody in Oct. 1569. In  the summer of 1570 he was, in led him astray. Elizabeth and Burghley were inclined to try an 
spite of his protestations, designated to succeed Norris as am- alliance with the Scottish king, and the event justified their 
bassador a t  Paris. Walsingham was the ablest of the new men policy, which Walsingham did his best to  frustrate, although 
whom Cecil, having triumphed over the older aristocracy, brought deserted on this occasion by his chief regular supporter, Leicester. 
to  the front. For the rest of his life TValsingham was mainly occupied in 

Embassy t o  Paris.-An essential element in the new policy detecting and frustrating the various plots formed against Eliza- 
was the substitution of an alliance with France for the old Bur- beth's life. He raised the English system of secret intelligence to 
gundian friendship. The affair of San Juan de Ulua and the a high degree of efficiency. At one time he is said to have had 
seizure of the Spanish treasure-ships h 1568 had been omens in his pay 53 agents a t  foreign courts, besides 18 persons whose 
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functions were even more obscure. Some of them were double 
spies, sold to both parties, whose real sentiments are still con- 
jectural; but Walsingham was more successful in seducing Catholic 
spies than his antagonists were in seducing Protestant spies, and 
most of his information came from Catholics who betrayed one 
another. The most famous of the plots frustrated by Walsingham 
was Anthony Babington's, the discovery of which enabled him 
to bring pressure to bear upon Elizabeth to ensure Mary's 
execution. Walsingham died deeply in debt on April 6, I jgo. 

See K. Stahlin, Sir Francis Walsirzgham und sehe Zeit (Heidelberg, 
1908, etc.) ; and C. Read, Mr. Secrrtary Walsingham and the policy o f  
Queen Elizabeth (3 vols., 192 5 ) .  

WALSINGHAM, THOMAS (d. c. I ~ Z Z ) ,  English chron- 
icler, was probably educated at  the abbey of St. Albans and at  
Oxford. He became a monk at  St. Albans, where he appears to 
have passed the whole of his monastic life except the six years 
between 1394 and 1400 during which he was prior of another 
Benedictine house at Wymondham, Norfolk. At St. Albans he was 
in charge of the scriptorium, or writing room, and he died about 
1422. Walsingham's most important work is his Histom'a Angli- 
cans, covering the period between I 272 and 1422. Some author- 
ities hold that Walsingham himself only wrote the section between 
1377 and 1392, but this vlew is controverted by James Gairdner 
in his Early Chroniclers of Europe (1879). 

His most important works are Historia Angliae brevis, edit. by H .  T. 
Riley (1863-64) ; Clzronicolt Angliae, edit. Sir E. M. Thompson 
(1874) ; Gesta Abbatum Monasterii S .  Albani, edit. by T .  H Riley 
(1867-69); Ypodigma Neustriae, edit. by T.  H. Riley (1876). 

WALTER, BRUNO (1876-1962), conductor, was born in 
Berlin, Ger., on Sept. 15, 1876. In  1893 he began to conduct 
operas at the Cologne opera house. He was chorus master, 1894- 
95, and conductor. 1895-96. of the opera house in Hamburg. He 
later held various posts, including that of conductor of the Vienna 
opera, 1901-12, and served as guest conductor in many of the 
music centres of the world. He was musical adviser to the Phil- 
harmonic-Symphony Society of New York, 1947-49. In 1938 he 
became a French citizen and in 1946 a United States citizen. He 
died on Feb. 17, 1962, in Beverly Hills, Calif. 

See his autobiography, Thenze and Variations (New York, 1946). 

WALTER, HUBERT (d. 1205), chief justiciar of England 
and archbishop of Canterbury, was a relative of Ranulf de Glan- 
vill, the great justiciar of Henry II., and rose under the eye of his 
kinsman to an important position in  the Curia Regis. I n  1184 and 
in 1185 he appears as a baron of the exchequer. He was employed, 
sometimes as a negotiator, sometimes as a justice, sometimes as 
a royal secretary. H e  received no clerical promotion from Henry 
II., but Richard I. appointed him bishop of Salisbury, and by 
Richard's command he went with the third crusade to the Holy 
Land. He gained the respect of all the crusaders, and acted as 
Richard's principal agent in all negotiations' with Saladin, being 
given a place in the first band of pilgrims that entered Jerusalem. 
He led the English army back to England after Richard's de- 
parture from Palestine; but in Sicily he heard of the king's cap- 
tivity, and hurried to join him in Germany. In 1193 he returned 
to England to raise the king's ransom. Soon afterwards he was 
elected archbishop of Canterbury and made justiciar. H e  was 
very successful in the government of the kingdom, and after Rich- 
ard's last visit he mas practically the ruler of England. He had no 
light task to keep pace with the king's constant demand for money. 
He was compelled to work the administrative machinery to its ut- 
most, and indeed to invent new methods of extortion. To pay for 
Richard's ransom, he had already been compelled to tax personal 
property, the first instance of such taxation for secular purposes. 
The main feature of all his measures was the novel and extended 
use of representation and election in government. 

His chief measures are contained in his instruction t o  the itiner- 
ant justices of I 194 and I 195, in his ordinance of 1195 for the 
conservation of the peace, and in his scheme of 1198 for the 
assessment of the carucage. The justices of 1194 were to or- 
der the election of four coroners by the suitors of each county 
court. These new officers were to "keep," i.e., to register, the 
pleas of the crown, an important duty hitherto left to the sheriff. 
The  juries, both for answering the questions asked by the judges 

and for trying cases under the grand assize, were to be chosen by 
a committee of four knights, also elected by the suitors of each 
county court for  that purpose. I n  1195 Hubert issued an ordi- 
nance by which four knights were to  be appointed in every hun- 
dred to act as guardians of the peace, and from this humble be- 
ginning eventually was evolved the office of justice of the peace. 
His reliance upon the knights, or middle-class landowners, who 
now for the first time appear in  the political foreground, is all 
the more interesting because it  is this class who, either as mem- 
bers of parliament or justices of the peace, were to  have the 
effective rule of England in their hands for so many centuries. 

In  1198, to satisfy the king's demand for money, Hubert de- 
manded a carucage or plough-tax of five shillings on every plough- 
land (carucate) under cultivation. This was the old tax, the 
Danegeld, in a new and heavier form and there was great difficulty 
in levying it. T o  make it easier, the justiciar ordered the assess- 
ment to be made by a sworn jury in  every hundred, and one may 
reasonably conjecture that these jurors were also elected. Hubert 
negotiated a peace with Scotland in 1195, and in 1197 another 
with the Welsh. But the carucage was not a success, and the 
Great Council refused to equip a force of knights to serve abroad. 

I n  1198 Hubert, who had inherited from his predecessors in the 
primacy a fierce quarrel with the Canterbury monks, gave these 
enemies an opportunity of complaining to the pope, for in arrest- 
ing the London demagogue, iVilliam Fitz Osbert, he had com- 
mitted an act of sacrilege in Bow Church, which belonged t o  the 
monks. The pope asked Richard to free Hubert from all secular 
duties, and he did so, thus making the demand an excuse for dis- 
missing Hubert from the justiciarship. On May 27, I 199, Hubert 
crowned John, making a speech in which the old theory of elec- 
tion by the people was enunciated for the last time. H e  also took 
the office of chancellor and cheerfully worked under Geoffrey Fitz 
Peter, one of his former subordinates. In  1201 he went on a diplo- 
matic mission to Philip Augustus of France, and in 1202  he re- 
turned to England to keep the kingdom in peace while John was 
losing his continental possessions. In  1205 he died. Hubert was 
a n  ingenious, original and industrious public servant, but he was 
grasping and perhaps dishonest. 

See W .  Stubbs, Constitutional History, vol. i. ( 1 8 9 7 ) ;  Miss K. 
Norgate's England under the Angevin Kings, vol. ii. (1887) ; W. Stubbs, 
preface to vol. iv. of Roger of Hoveden's Chronicle ("Rolls" series, 
1868-71). 

WALTER, JOHN ( I  738/g-1812)~ founder of T h e  T i m e s  
newspaper, London, was born in 1738/9, probably in London, and 
from the death of his father, Richard Walter (about 1755/6), 
until 1781 was engaged in a prosperous business as a coal mer- 
chant. He played a leading part in establishing a Coal Exchange 
in London; but shortly after 1781, when he began to occupy him- 
self solely as an underwriter and became a member of Lloyd's, 
he over-speculated and failed. I n  1782 he bought from one Henry 
Johnson a patent for  a new method of printing from "logotypes" 
( i  e . ,  founts of words or portions of words, instead of letters), and 
made some improvements in it. I n  1784 he acquired an old print- 
ing office in Blackfriars, which formed the nucleus of the Printing- 
house Square of a later date, and established there his "Logo- 
graphic Office." At first he only undertook the printing of books, 
but on Jan. I ,  1785 he started a small newspaper called T h e  Daily 
Universal Register, which on reaching its 940th number on Jan. I ,  

1788 was renamed T h e  Times.  
The printing business developed and prospered, but the news- 

paper at  first had a somewhat chequered career. In  1789 Walter 
was tried for a libel in it on the duke of York, and was sentenced 
to a fine of £50, a year's imprisonment in Newgate, to stand in 
the pillory for an hour and to give surety for good behaviour for 
seven years; and for further libels the fine was increased by f 100, 
and the imprisonment by a second year. On March 9, 1791, how- 
ever, he was liberated and pardoned. I n  1799 he was again con- 
victed for a technical libel, this time on Lord Cowper. H e  had 
then given up the management of the business to his eldest son, 
William, and had (1795) retired to Teddington, where he died on 
Nov. 16, 1812. I n  1759 he had married Frances Landen (died 
17981, by  whom he had six children, I n  1803 William Walter 
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transferred the sole management to his younger brother, John. other than the Greek Revival is the Gothic design of the Philadel- 

JOHN WALTER ( 2 j  (1776-1847) ,  who really established the phia county prison (Moyamensing) with its Egyptian debtors' 
great newspaper of which his father had sown the seed, was born wing ( 1 8 3 5 ) .  His last years were spent in the architectural office 
on Feb. 23, 1776,  and was educated at  Merchant Taylors' school of John McArthur, Jr., where he is assumed to have had some 
and Trinity college, Oxford. He found T h e  T i m e s  one of a part in the design of the Philadelphia city hall. He died in Phila- 
number of unconsidered journals whose opinions counted for little. delphia on Oct. 30,  1887. 
H e  left it in 1847 a great organ of public opinion. deferred to and BIBLIOGRAPHY.-Joseph Jackson, Early Philadelplzia Architects and 
even feared throughout Europe, consulted and courted by cabinet Engineers (1923) ; Talbot Hamlin, Greek Revival Architectur~ in Anzer- 
ministers a t  home and in intimate relations with the best sources ica (1944) ; T. B. White (ed.), Philadelphia Architecture in the AVine- 

of independent information in every European capital. On taking teenth Century (1953). (G.  B .  T.) 

over the management in 1803,  he signalized the new7 spirit of the WALTER OF COVENTRY (fl. 1290) ,  English monk and 
direction by his opposition to Pitt, which cost him the withdrawal chronicler, who is known only through the historical compilation 
of government advertisements and the loss of his appointment as which bears his name, the Memoriale fratris TValteri de Coventria.  
printer to the customs and exposed him to the not too scrupulous The author of the Alfemouiale lived in the reign of Edward I and 

hostility of the official world, He let the government do its mentions the homage done to Edward as overlord of Scotland 
worst and held on his way. From about 1810 he delegated to ( 1 2 9 1 ) .  Since the main narrative extends only to 1225, the 

others editorial supervision (first to Sir John Stoddart, then to Mewto~ia le  is emphatically a secondhand production. Rut for 
Thomas Barnes and in 1841 to J. T.  DeIane), though never the su- the years 1201-25 i t  is a faithful transcript of a co~l temporar~  

preme direction of policy. In  1832 Walter, who had purchased chronicle, the a Barnwell czinon. 
an estate called Bear Wood in Berkshire, was elected to parliament The Ihnwel l  annalist is the most valuable authority for the 

for that county, and retained his seat till 1 8 3 7  I n  1841 he was Barons' War. He is less hostile to John than are Ralph of Cogge- 

returned to parliament for  ~ ~ ~ ~ i ~ ~ h ~ ~ ,  but was unseated next shall, Roger of Wendover and Matthew Paris. H e  praises the 

year on petition. He died in London on July 28, 1847.  king's management of the Welsh and Scottish wars; he is critical 
JOHN WALTER ( 3 )  (1818-94) ,  his son, was born at in his attitude toward the pope and the English opposition; he 

printing-house square in 1818,  and was at  E~~~ and regards the submission of John to Rome as a skillful stroke of 
Exeter college, Oxford, being called to the bar in 1 8 4 7  On leav- policy. The constitutional agitation of 1215 does not arouse 
ing Oxford he took part in the business management of T h e  Times, his enthusiasm; he Passes curtly over the Runnymede conference, 
and on his father's death became sole manager, though he devolved Magna Carts. (H.  W. C. D.) 

part of the work on Mowbray Morris. I t  was under him that the WALTHAM, a city of Massachusetts, U.S., in hfiddlesex 
successive improvements in the printing machinery, begun by his County, is On the Charles river 10 mi. R. of Boston. The area 
father in 1814,  at  last reached the stage of the Walter press in "as first settled in 1636, set off from Watertown ( q . v . )  and in- 
1869,  the pioneer of modern newspaper printing presses. In 1847 corporated as a t o m  in 1738, and chartered as a city in 1884. The 
he was elected to parliament for xottingham as a moderate ~ i b -  five-foot waterfall in the centre of town was used to grind flour 
eral, re-elected in 1 8 5 2  and in 1 8 5 ~ .  1859 he in the 17th century; in 1788 a paper mill was established there. 
returned for  ~ ~ ~ k ~ h i ~ ~  and, though defeated in 1865,  was again In 1813 Francis Cabot Lowell used the site for the Boston Pvlanu- 
elected in 1868 and held the seat till he retired in 1885,  H~ died facturing company's power mill, the first in the U.S. to process 
on N ~ ~ ,  3,  1894 ,  and was succeeded by ~~~h~~ F~~~~~ waiter raw cotton into cloth under one roof. For many years the Ameri- 
( 1 8 ~ 6 - 1 ~ 1 0 ) ,  his son. A. F. Walter remained chief proprietor of can Waltham Watch company (established in 1854)  was one of 
T h e  Times till 1908, when it was converted into a company, H e  the largest in the world, and it played an important part in the 
then became chairman of the board of directors, and on his death city's Progress. ivatchmaking was largely superseded by the 

was succeeded in this position by his son who entered The manufacture of electronic equipment and precision instruments. 
~i~~~ office in 1898 and was ,.hairman of the directors from I g I o  A mental hospital, a sanatorium and a school for the mentally ill 
to 1923 ,  ~~h~ son, Hubert waiter (b,  I 8  7 0 )  joined the are there. The first C.S. training school for nurses was started in 

staff in 1894 and acted as special representative in Paris and else- Waltham in 1885. The city is the site of Brandeis university 

where. ( F ~ ~  changes in the management of ~h~ ~i~~~ after 1908 (founded in 1947) and the provincial houses of two Roman Catho- 
see NEWSPAPER: United K i n g d o m . )  (H, C,; lic orders. The town's most famous resident was Nathaniel 

WALTER, LUCY ( c .  1630-1658),  mistress o f .  the English Prentiss Banks (q.v.1.  The city, which is part of the Boston 
king charles 11 and mother of the duke of Rlonmouth ( q , v . j .  standard metropolitan statistical area: had a population of 55.413 
was born at  Roch castle, near HaverfordLTrest, H~~ home having in I960 and 47,187 in 1950. For comparative population figures 

been captured and burned by the parliamentary forces in 1644, See in MAssACHusETTs: P"pz'lation. (SA. S.) 

Lucy Walter found shelter first in London and then at  The Hague. WALTHAM HOLY CROSS, a market town and urban dis- 

There, in 1648,  she met Charles, possibly renexTing an earlier trict in the Epping parliamentary division of Essex. Eng.. between 

acquaintance. Their intimacy lasted with intervals till the autumn the Lea and Epping forest, 13 mi. N.E. of London bridge. Pop. 

of 1651, and Charles claimed the paternity of a child born in (1951)  8.201. I t s  former name, Waltham Abbey, was derived 

1649,  whom he subsequently created duke of Monmouth. from the abbey built by Harold in 1060. The abbey church re- 

WALTER, THOMAS USTICK (1804-1887) ,  one of the placed an earlier one made to hold a miraculous cross found at  

architects of the u . ~ ,  capitol, was important especjally the Montecute in Somerset. Henry I1 refounded the abbey in 1177. 

quality and influence of  his designs based upon ancient ~~~~k Henry 111 frequentIy stayed at bvaltham abbey. Most of the 

models, H~ was born in philadelphia, pa,,  on Sept, 4 ,  1804, and abbey church was demolished at  the dissolution, but the nave 

served variously as professor of architecture at the Franklin in- was retained and now forms the parish church. The tower was 
stitUte, Philadelphia, engineer for the harbour at L~ ~ ~ ~ i ~ ~ ,  venez, built (1.556-58) from remains of the old building. of the monas- 

(1843-451, and president of the American Institute of ~ ~ ~ h i t ~ ~ t ~  tic buildings there remain only a bridge, gatelyay and other frag- 
(1876-87),  Tvhich in 1857 he had helped to found. ~i~ style was ments. The district contains greenhouses. producing tomatoes, 

formed in part by tm,o brief periods of employment in the phila- cucumbers and out-of-season fruits and flowers. The manufacture 

delphia office of the architect l+Tilliam Strickland. In  1833 Walter of fertilizers and plastics also provides employment. ,4 govern- 

was selected to design the main building of ~ i ~ ~ ~ d  college in ment high-explosive factory was later devoted to research. 
Philadelphia, and the form which he finally gave to Founders' hall WALTHAMSTOW, a municipal and parliamentary borough 
remains unsurpassed as an example of Greek Revival architecture. of Essex, Eng., and a northeastern suburb of London. Pop. ( 1 9 5 1 )  
I t s  designer is better kno~vn, however, for the additions which he 121,135. Area 6.8 sq.mi. Lying on the eastern side of the Lea 
made to the U.S. Capitol in Washington, D.C., and especially for valley, it has large reservoirs for London's water supply. The 
the massive cast-iron dome with which he replaced the earlier low church of St. Mary \\.as built in 153:. Besides other old brasses 
wooden one (1855-63).  Illustrative of Walter's rare use of styles it contains effigies of Sir George iLIonoux (d. 1543)  and Anne, his 
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wife. Walthamstom has several educational institutions. such as H e  submitted at first to King William. but joined the Danes when 
the Sir George Monoux grammar school and the South West Essex they invaded Yorkshire and stormed York in 1069. Received again 
technical college and school of art. There is a local history museum into JVilliam's favour, he was granted his father's Xorthumbrian 
and a William Morris gallery with a collection of his works. In earldom in 1072, and married to Judith, the king's niece. In  1075 
the reign of Edward the Confessor IValthamstow belonged to he joined the conspiracy against the king arranged by the earls of 
Waltheof, son of Sim-ard, earl of Northumbria, and passed in 1309 Sorfolk and Hereford; but soon repenting of his action he con- 
to Guy de Beauchamp, earl of Warwick. The town, incorporated fessed his guilt to Archbishop Lanfranc, and then to William, who 
in 1929, returns two members to parliament. Though the area is was in Sormandy. Returning to England with William, he was 
largely residential, there are industries, including engineering. arrested. As an Englishman, subject to a law ivhich regarded trea- 

WALTHARIUS, a Latin poem founded on German popular son as a capital crime, he lvas condemned to death and beheaded 
tradition, relates the exploits of the west Gothic hero Walter of on St. Giles's hill near Winchester on May 31, 1076, Weak and 
Aquitaine. Our knowledge of the author. Ekkehard, a monk unreliable in character. Waltheof, like his father, is said to have 
of St. Gall, is due to a later Ekkehard (Ekkehard IV, d. 1060): been a man of immense bodily strength. Devout and charitable, 
who gives some account of him in the Casus Suncti Galli (cap. he was regarded by the English as a martyr, and miracles were said 
80). The poem is said to have been by Ekkehard I (d. 973) 'in his to have been worked at  his tomb at Crowland. The earl left three 
schooldays for his master.Geraldus. If so, he must have possessed daughters. the eldest of whom, Matilda, brought the earldom of 
precocious powers. Waltlzarius was dedicated by Geraldus to Huntingdon to her second husband. David I, king of Scotland. 
Erchanbald, bishop of Strasbourg (fl. 965-9911, but mss. were in See E. A. Freeman, T h f  Sornfan Conquest, vol. ii, iii and iv (Oxford, 
circulation before that time. Ekkehard I V  stated that he tor- 1870-75) ; F. M. Stenton, Anglo-Saxon Englalzd, 2nd ed. (oxford, 

1947) ; R. H. Hodgkin, A History o f  the Anglo-Saxons, 2 vol., 3rd ed. 
rected his namesake's Germanisms. The poem was probably based 1953)- 
on epic songs now lost. 

Walter lvas the son of Alphere, ruler of ilquitaine, which in the WALTHER VON DER VOGELWEIDE (c. 1170-G. 
12301, the most celebrated of mediaeval German lyric poets. F o r  5th century was a province of the west Gothic Spanish kingdom. all his fame, Walther's name is not found in contemporary rec- On Attila's invasion the western princes are represented as offering ords, with the exception of a solitary mention in the travelling tribute and hostages. Gibich. here described as a Frankish king, accounts of Bishop Wolfger of Passau-uiValthero cantori de 

gave Hagen as a hostage in place of his son Gunther; the Bur- Vogelweide pro pellicio V. solidos 1ongos"-('To Walther the singer gundian Heririh, his daughter Hiltegund; and Alphere, his son of the Vogelweide five shillings to buy a fur coat," and the main Walter. Hagen and Walter became brothers in arms, fighting for sources of information about him are his poems and occa- 
Attila. while Hiltegund Lvas put over the queen's treasure. Pres- 

sional references by contemporary Minnesingers. It is clear from 
ently Gunther succeeded his father and refused the tribute. where- the title he^r (Herr, Sir) these give him, that he was of noble 
upon Hagen fled from Attila's court. Walter and Biltegund, who birth; but it is equally clear from his name Vogelweide (Lat. 
had been betrothed in childhood. also escaped, taking with them a aaiariunt, a gathering place or preserve of birds) that he belonged 
great treasure. The story of their flight forms one of the most not to the higher nobility, who took their titles from castles or 
charming pictures of old German story. At Worms, hbwever. the \.i?lages, but to the nobility of service (Dienstadel), humble re- 
treasure excited the cupidity of Gunther. Taking 1 2  knights. 

tainers of the great lords, who in wealth and position were little 
among lhem the Hage11, he overtook them at  the removed from non-noble free cultivators. For a long time the 
~ a s ~ e n s t e i n  (\.'osgesj. ii7alter engaged the Nibelungs one at a place of his birth was a matter of dispute, until Professor Franz time, until all were slain but Hagen. who held aloof and was only Pfeiffer established beyond reasonable doubt that he was born 
persuaded by Gunther on the second day to attack his comrade. in the Wipthal in ~ i ~ ~ l ,  tvhere, not far from the little town of 
Luring Walter from the strong position of the day before, Gunther Sterzing on the a wood-called the vorder- und Hinter- 
and Hagen attacked. All three were incapacitated: but their vogelweide-preserves a t  least the name of his vanished home. 
wounds were bound up by Hiltegund. Tirol was at this time the home of several noted l l inne-  

The essence of the story is the series of single combats. The s;ngers; and the court of vienna, under the enlightened duke 
incoherences make it likely that many changes have been intro- ~ ~ ~ d ~ ~ i ~ k  1. of the house of ~ ~ b ~ ~ b ~ ~ ~ ,  had become a centre of 
duced in the legend. T l ~ i d r e k s  Sugc~ makes the story more  rob- poetry and art. Here it was that the young poet learned his 
able by representing the pursuers as Huns. Probably Hagen was craft under the renowned master Reinmar the Old, whose death 
originally the father of Hiltegund, and the tale was a variant of he afteru,ards lamented in two of his most beautiful lyrics; and 
the saga of Hild in Skaldsktzpurmcil. Hild. daughter of King Hogni, in the open-hande~ duke he found his first patron. a hi^ happy 
was carried off by Hedinn. The fight betwen father and lover period of his life, during which he produced the most charming 
only ceased at sundown, to be renewed on the morrow, since each and spontaneous of his love-lyrics, came to  an end with the death 
evening Hild raised the dead by her incantations. This is obviously ~~k~ ~ ~ ~ d ~ ~ i ~ k  in I 198, ~ ~ ~ ~ ~ f ~ ~ ~ ~ ~ d  1 ~ ~ 1 t h ~ ~  was a wan- 
a mediaeval variant of the ancient myth of the struggle between derer from court to  court in many Germanic countries, singing for 
light and darkness. his lodging. 

B I B L I ~ G R A P H P . - W ~ ~ ~ ~ ~ Y ~ ~ S  was first edited by Fischer (Leipzig, For material success in this profession he was hardly calculated. 1780). Later and more critical editions are by Jacob Grimm (Le t .  
Gedichte des ,wittelalters, Gattingen, 1838) ; R,  Peiper ; V,  His criticism of men and manners was scathing; and even when 
Scheffel and A. Holder (Stuttnart. 1 8 7 ~ ) :  German translations bv F. this did not touch his princely patrons, their underlings often 
Linnig (Paderborn, 1885), and H. ~ i t h i f  (Leipzig, 1896). See 'also 
Scheffel's novel of Ekkehard (Stuttgart, 1887). The A.S. fragments o i  
Waldere were first edited by G. Stephens (1860), aiterlvards by R. 
Wiilker in Bibl. der angel-sachs. Poesie (Cassel, 1881) ; by F. Holt- 
hausen in Goteborgs Hogskolas drsskrifi (vol.  v, 1899), with autotype 
reproductions of the two leaves which have been preserved. See also 
A. Ebert, Allg. Gesch. der Li t .  des AVfittelalters i m  Abendlande (Leipzig, 
1874-87) ; R.  Koegel, Gesch. der deutschen Literatur his zuln Ausgange 
des Mittelalters (vol. i, pt. ii, Strashourg, 1897) ; M. D .  Larned, The 
Saga of Walter oj Aquitaine (Baltimore. 1892) ; B. Symons. Dezrtsche 
Helde~zsage (Strasbourg, 190;). With Walthuvius compare the ballads 
'(Earl Brand" and "Erlinton" (F. J .  Child, English and Scottislz Popu- 
lar Ballads, i, 88 seq.) ; and see R. 1%'. Chambers, TVidsith (1912). 

WALTHEOF (d. 1o76), earl of Sorthumbria. was a son of 
Earl Si~vard of Northumbria. Too young to succeed to the north- 
ern earldom when his father died in I o j j ,  he was afterward ap- 
pointed by King Edward to an earldom in the midlands, comprising 
the shires of Huntingdon, Northampton, Bedford and Cambridge: 

took measures to rid themselves of so uncomfortable a censor. 
Thus he was forced to leave the court of the generous duke Bern- 
hard of Carinthia (1202-1256); after an experience of the tu- 
multuous household of the landgrave of Thuringia h e  warns those 
who have weak ears to give i t  a wide berth; and af ter  three years 
a t  the court of Dietrich I. of Meissen (reigned 1195-1221) he 
complains that he had received for his services neither money 
nor praise. \lralther was, in fact, a man of strong views; and 
it is this which gives him his main significance in history, as ais- 
tinguished from his place in literature. From the moment when 
the death of the emperor Henry VI. (119j) opened the fateful,  
struggle between empire and papacy, Walther threw himself ar- 
dently into the fray on the side of German independence and 
unity. Though his religious poems sufficiently prove the sincerity 
of his catholicism, he remained to the end of his days opposed to  
the extreme claims of the popes, whom he attacks with a bitterness 
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which can only be justified by the strength of his patriotic feel- 
ings. His political poems begin with an appeal to Germany, 
written in I 198 a t  Vienna, against the disruptive ambitions of the 
princes :- 

Crown Philip with the Kaiser's crown 
And bid them vex thy peace no more. 

He was present, on Sept. 8, at  Philip's coronation at  Mainz, and 
supported him till his victory was assured. After Philip's murder 
in 1209, he "said and sang" in support of Otto of Brunswick 
against the papal candidate Frederick of Staufen; and only when 
Otto's usefulness to Germany had been shattered by the battle 
of Bouvines (1212) did he turn to the rising star of Frederick 
II. ,  now the sole representative of German majesty against pope 
and princes. From the new emperor his zeal for the empire at  
last received recognition; and a small fief in Franconia was be- 
stowed upon him, which, though he complained that its value was 
little, gave him the home and the fixed position he had so long 
desired. That Frederick gave him an even more signal mark of 
his favour by making him the tutor of his son Henry VII., is 
more than doubtful. Walther's restless spirit did not suffer him 
to remain long on his new property. I n  1217 we find him once 
more at  Vienna, and again in 1219 after the return of Duke 
Leopold VI. from the crusade. About 1224 he seems to have 
settled on his fief near Wiirzburg. H e  was active in urging the 
German princes to  take part in the crusade of 1228, and may 
have accompanied the crusading army at  least as far as his native 
Tirol. In  a beautiful and pathetic poem he paints the change 
that had come over the scenes of his childhood and made his life 
seem a thing dreamed. He died about 1230, and was buried at  
Wiirzburg, after leaving directions, according t o  the story, that 
the birds were to be fed at  his tomb daily. 

Historically interesting as Walther's political verses are, their 
merit has been not a little exaggerated. Of more lasting value are 
the beautiful lyrics, mainly dealing with love, which led his 
contemporaries to hail him as their master in song (unsers sanges 
meister). He is of course unequal. At his worst he does not rise 
above the tiresome conventionalities of his school. At his best 
he shows a spontaneity, a charm and a facility which his rivals 
sought in vain to emulate. His earlier lyrics are full of the joy 
of life, of feeling for nature and of the glory of love. Greatly 
daring, he even rescues love from the convention which had made 
it the prerogative of the nobly born, and puts the most beautiful 
of his lyrics-Unter der linden-into the mouth of a simple girl. 

A certain seriousness, which is apparent under the joyousness 
of his earlier work, grew on him with years. Religious and di- 
dactic poems become more frequent; and his verses in praise 
of love turn at times to a protest against the laxer standards of 
an age demoralized by political unrest. Throughout his attitude 
is healthy and sane. H e  preaches the crusade; but a t  the same 
time he suggests the virtue of toleration, pointing out that in the 
worship of God 

Christians, Jews and heathen all agree. 
H e  fulminates against "false love"; but pours scorn on those 
who maintain that "love is sin." I n  an age of monastic ideals 
and loose morality there was nothing commonplace in  the simple 
lines in which he sums up the inspiring principle of chivalry at 
its best :- 

Swer guotes wibes liebe hbt 
Der schamt sich ieder missetlt.1 

The Gedichte were edited by Karl Lachmann (1827). This edition 
of the great scholar was re-edited by M. Haupt (3rd ed., 1853). 
Walther v.  d. Vogelweide, edited by Franz Pfeiffer, with introduction 
and notes (4th edition, by Karl Bartsch, Leipzig, 1873). Glossarium 
zu d. Gedichten Walther's, nebst e. Reimverzeichnis, by C. A. Hornig 
(Quedlinburg, 1844). There are translations into modem German by 
B. Obermann (18861, and into English verse Selected poems of Walter 
von der Vogelweide by W. Alison Phillips, with introduction and 
notes (London, 1896). The poem Unter der Linden, not included in 
the latter, was freely translated by T. L. Beddoes (Works, 18go), 
more closely by W. A. Phillips in the Nineteenth Century for July 
1896 (ccxxxiii. p. 70). Songs and Sayings contains English translations 
of Walther's poems, by F. Belts (1917). Leben u. Dichten Walther's 

'He who has the love of a good woman 
Is ashamed of every misdeed. 

von der Vogeheide, by U'ilhelm Wilmanns (Bonn, 1882), is a valu- 
able critical study of the poet's life and works. (W. A. P.) 

WALTON, ERNEST THOMAS SINTON (1903- ); 
Irish physicist, was awarded, jointly with Sir John Douglas Cock- 
croft. the 1951 Nobel prize for physics for fundamental work on 
"the transmutation of atomic nuclei by artificially accelerated' 
atomic particles." lj'7alton was born on Oct. 6, 1903, at  Dungar- 
van. County Waterford. Ire. He was educated at the acade'mies 
at Banbridge (County Down) and Cookstown (County Tyrone) 
and in the Methodist college. Belfast. In 1922 he entered Trinity 
college. Dublin, and in 1927 he went to Trinity college. Cambridge. 
where he worked with Cockcroft under Lord Rutherford in the 
Cavendish laboratory. He held in turn an 1851 Overseas Research 
scholarship (192 7-30), a senior research award of the Depart- 
ment of Scientific and Industrial research (1930-34) and the Clerk 
Maxwell scholarship in Cambridge university (I 932-34). In 
1946 he \\-as elected Erasmus Smith's professor of natural and 
experimental philosophy in the University of Dublin. In 1932 
in collaboration with Cockcroft he disintegrated the nucleus of 
the lithium atom by bombarding it with protons, artificially ac- 
celerated in an electric field of high potential. The products of 
disintegration proved to be helium nuclei and thus there had been 
a transmutation of lithium into helium. In  1938 IValton m7as 
awarded the Hughes medal by the Royal society. (D.  11IcK.) 

WALTON, IZAAK (1593-1683). English writer. author of 
The Compleat Angler, was born at Stafford on Aug. 9. 1593; the 
register of his baptism gives his father's name as Jervis, and 
nothing more is known of his parentage. He settled in London 
as an ironmonger, and at first had one of the small shops, 74  ft. 
by 5 ft., in the upper story of Gresham's Royal Burse or Ex- 
change in Cornhill. In 1614 he had a shop in Fleet street, two 
doors west of Chancery lane. There, in the parish of St. Dun- 
stan's, he gained the friendship of John Donne, then vicar of that 
church. His first wife, Rachel Floud, great-great-niece of Arch- 
bishop Cranmer, died in 1640. He married again soon after, his 
second wife being Anne Ken-the pastoral "Kenna" of The 
Angler's Wish-stepsister of Thomas Ken, afterward bishop of 
Bath and Wells. After the royalist defeat a t  Marston Moor, he 
retired from business. He had bought some land near his birth- 
place, Stafford, and he went to live there; but. according to \Vood. 
spent most of his time "in the families of the eminent clergymen 
of England. of whom he was much beloved"; and in 16jo he was 
again living in Clerkenwell. 

In 1653 came out the first edition of his famous book, The 
Compleat Angler. His second wife died in 1662, and was buried 
in Worcester cathedral church, where there is a monument to her 
memory. One of his daughters married Hawkins, a prebendary 
of Winchester. The last 40 years of his long life seem to have 
been spent in ideal leisure and occupation, the old man traveling 
here and there, visiting his "eminent clergymen" and other 
brethren of the angle, compiling the biographies of congenial 
spirits and collecting here a little and there a little for the enlarge- 
ment of his famous treatise. After 1662 he found a home at  
Farnham castle with George Morley, bishop of it7inchester, to 
whom he dedicated his Life of George Herbert and also that of 
Richard Hooker; and from time to time he visited Charles Cotton 
in his fishing house on the Dove. He died in his daughter's house 
at Winchester on Dec. 15, 1683, and was buried in the cathedral. 
I t  is characteristic of his kindly nature that he left his property 
at Shalford for the benefit of the poor of his native town. 

Walton hooked a much bigger fish than he angled for when he 
offered his quaint treatise, The Compleat Angler, to the public. 
There is hardly a name in English literature, even of the first 
rank, whose immortality is more secure or whose personality is 
the subject of a more enthusiastic cult. The Compleat Angler, 
dedicated to his friend John Offley, was published in 16 j3, but 
Walton continued to add to its completeness in his leisurely way 
for a quarter of a century. Later editions appeared during his 
lifetime, in 1655, 1661, 1668 and 1676. In  the 1676 edition the 
13 chapters of the original had grovm to 21, and a second part was 
added by his brother angler Charles Cotton, who took up "Vena- 
tor" where Walton had left him and completed his instruction in 
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fly-fishing and the making of flies. 

Walton did not profess to be an expert with the fly; the fly- 
fishing in his first edition was contributed by Thomas Barker, a 
retired cook and humorist, who produced a treatise of his own 
in 1659; but in the use of the live worm. the grasshopper and the 
frog "Piscator" himself could speak as a master. The famous 
passage about the frog-often misquoted about the worm-"use 
him as though you loved him, that is, harm him as little as you 
may possibly, that he may live the longer"-appears in the origi- 
nal edition. The additions made as the work grew were not 
merely to the technical part; happy quotations, new turns of 
phrase, songs, poems and anecdotes were introduced as if the 
leisurely author, who wrote it as a recreation, had kept it con- 
stantly in his mind and talked it  over point by point with his 
numerous brethren. There were originally only two interlocutors 
in the opening scene, "Piscator" and "Viator"; but in the second 
edition, as if in answer to an objection that "Piscator" had it 
too much his own n a y  in praise of angling, he introduced the 
falconer, "Auceps," changed "Viator" into "Venator" and made 
the new companions each dilate on the joys of his favourite sport. 

Although T h e  Co?npleat Angler was not Walton's first literary 
work, his leisurely labours as a biographer seem to have grown 
out of his devotion to angling. I t  was probably as an angler 
that he made the acquaintance of Sir Henry Wotton, but it is 
clear that \Valton had more than a love of fishing and a humorous 
temper to recommend him to the friendship of the accomplished 
ambassador. At any rate, Wotton, who had intended to write 
the life of John Donne and had already corresponded with Walton 
on the subject, left the task to him. Ralton had already con- 
tributed an Elegy to the 1633 edition of Donne's poems, and he 
completed and published the life, much to the satisfaction of the 
most learned critics, in 1640. Sir Henry Wotton dying in 1639, 
kValton undertook his life also; it was finished in 1642 and pub- 
lished in 1651. His life of Hooker was published in 1662, that 
of George Herbert in 1670 and that of Bishop Sanderson in 1678. 

T h e  Lives of Dr .  Jolzn Donne,  Sir Henry  Wottolz, Mr .  Richard 
Hooker,  M r .  George Herbert, etc., was published in 1670. This, 
together with the life of Robert Sanderson, n-as edited by George 
Saintsbury in 1927. All these subjects were endeared to the 
biographer by a certain gentleness of disposition and cheerful 
piety; three of them at least-Donne, 'Il'otton and Herbert- ere 
anglers. Their lives were evidently written with loving pains, in 
the same leisurely fashion as his Angler, and like it are of value 
less as exact knowledge than as harmonious and complete pictures 
of character. UTalton also rendered affectionate service to the 
memory of his friends Sir John Skeffington and John Chalkhill, 
editing with prefatory notices Skeffington's Hero of Lorenzo in 
16j2 and Chalkhill's Thealma artd Clearchus a few months before 
his own death in 1683. His poems and prose fragments Mere 
collected in 1878 under the title of Waltoniana. 

The best-known old edition of the Angler is J. Major's, 2nd ed. 
(1824, repr. 1927). h facsimile of the first edition was reprinted in 
1928 by A. and C. Black. The book was edited by Andrew Lang in 
1896, and various modern editions have appeared. The standard 
biography is that by Sir Harris Nicolas, prefixed to an edition of the 
Angler (1836). There are notices also, with additional scraps of fact, 
annexed to two American editions, Bethune's (1847) and Dowling's 
(18j7). An edition of Walton's Lives, by G. Sampson, appeared in 
1903. See also T. Westwood, The Chronicle of the "Conzpleat iiltgler" 
of Izaak Wulton and C. Cotton (1864) ; S. Martin, Ieaak IValton and 
His Friends (1903) ; E .  Marston, Thomas Ken and Izaak Walton 
(1908) ; R. B. Marston, Walton and Sollze Earlier Wviters on Fish and 
Fishing (1909). 

WALTON AND WEYBRIDGE, an urban district (1933) 
in the Esher parliamentary division of Surrey, Eng., on the right 
bank of the Thames about I 5 mi. R.S.W. of London. Pop. (1951) 
38,112. Area 14.1 sq mi. The district is bounded by the Thames, 
Wey and Mole rivers, and rises to about 2 0 0  ft. at St. George's hill. 
I t  is mainly residential. but there is some market gardening, and 
large aircraft works are beside the former motor track at  Brook- 
lands, Weybridge. Electrical and dental equipment and plastics 
are also made. Walton church (St. Mary) has late Norman fea- 
tures and contains Elias Ashmole's memorial to the astrologer 
William Lilly, some fine brasses, and statuary by F. L. Chantrey 

and L. Roubiliac. The scold's bridle (1632) is one of the earliest 
examples in England. The Tudor manor house was occupied by 
John Bradsham,. president of the court that tried Charles I. 

Many prehistoric implements have been dredged from the Wey 
and the Thames near Weybrldge and on St. George's hill is a 
Bronze Age camp. In  1537 Henry VIII  b u ~ l t  Oatlands palace and 
u n t ~ l  its demolition by Oliver C r o m ~ e l l  it  was a residence of 
Elizabeth I, James I and Charles I. In  1790 the duke of York 
bought the estate from the duke of Newcastle and lived there 
until 1822. 

WALTON-LE-DALE, an urban district in the Preston South 
parliamentary division of Lancashire, Eng., on the tongue of land 
betneen the Darwen and the Ribble. 2 mi. S.E. of Preston. Pop. 
(1951) 14,709. Area 7.4 sq.mi. The church of St Leonard was 
originally built in the 11th century Roman remains have been 
found. The manor of f alton ads  granted by Henry de Lacy about 
1130 to Robert Banastre. I t  afterward passed to the Langtons and 
about 1592 to the Hoghtons of Hoghton. Walton was the principal 
scene of the battle of Preston (1648) where the royalists lost the 
Ribble bridge to the parliamentarians. Cotton spinning and weav- 
ing are carried on and there is much market gardening, but the 
area is mainly residential. 

WALTZ, a popular round dance, introduced from Germany 
into France at  the end of the 18th century and into England in 
1812. I t  is written in 314 time and has enlisted the musical in- 
terest of many composers. Among these Chopin is supreme. As 
regards waltzes written expressly to be danced to, the two Johann 
Strausses (father and son). the famous Viennese composers, may 
be particularly mentioned. (See  also DAKCE.) 

WALVIS BAY (formerly also WALFISH BAY), a harbour and 
port on the coast of South-tVest Africa. During German rule in 
South-West Africa, and technically still, an exclave (374 sq.mi.) 
of Cape Province; but now administered as part of the mandate. 
When separated politically from the hinterland, practically no de- 
velopment took place. South-Rest Africa, under German rule, 
relied on Snakopmund. Now, however, the port of Walvis Bay is 
beginning to develop. Vessels can lie alongside a concrete wharf, 
1,joo ft .  long, to  which leads a channel. 30 ft .  deep. The  wharf 
is fitted x~ith electric cranes. A cold-storage and refrigerating 
plant has been built, capable of dealing with I jo  cattle and 2 0 0  

or 300 sheep a day, and considerable quantities of chilled meat 
are exported. M7haling and fishing are also carried on. I$'alvis Bay 
is a regular port of call for mail steamers of British, Dutch and 
German lines. In  consequence of its development. Swakopmund 
has been permanently closed as a port. I n  1951 Walvis Bay had 
3,329 persons (1.008 Europeans ; 2,321 non-Europeans). 

WALWORTH, SIR WILLIAM (d. 1385), lord mayor of 
London, belonged to a good Durham family. He was apprenticed 
to John Lovekyn, a member of the Fishmongers' guild, and suc- 
ceeded his master as alderman of Bridge ward in 1368, becoming 
sheriff in 1370 and lord mayor in 1374. Walworth was appointed 
one of the t n o  treasurers of the parliamentary subsidy voted in 
Oct. 1377, and he frequently appears as partner in loans made to 
the king. He TTas one of the leaders of the opposition in London 
to the king's uncle. John of Gaunt, duke of Lancaster. His most 
famous exploit was his encounter uith Wat Tyler in 1381, during 
his second term of office as lord mayor. In  June of that year, when 
Tyler and his follo~vers entered south London, W a l ~ ~ o r t h  defended 
London bridge against them; he nas with Richard I1 when he met 
the insurgents at Smithfield, and assisted in slaying their leader 
(see TYLER. WAT), afterward raising the city bodyguard in the 
king's defense, for which service he was rewarded by knighthood 
and a pension. He subsequently served on two commissions to 
restore the peace in the county of Kent. He died in 1385 and was 
buried in St. Michael's. Crooked Lane. 

BIBLIOCRAPHY.-LV~~~~~~ Herbert, The History . . . o f  S t .  MichaeC, 
Crooked Lane, London . . . (London, 1833) ; W. and R. Woodcock, 
Lives of Illzlstrioi~s Lord Mayors (London, 1846) ; C. Oman, The Great 
Revolt of 1381 (Oxford, 1906) ; G. M. Trevelyan, England in the Age 
of U'yclige, 4th ed. (London, 1909) ; also G. Unwin, The Gilds and 
Companies o f  London, 3rd ed. (London, 1938; New York, 1939); 
S. Thrupp, The Merchant Class of iMedieval London (Chicago, 1948; 
Cambridge, Leyden, 1949) ; R. Bird, The Turbulent London of Richard 



WAMPUM-WANG YANG-MING 
I I  (London, Toronto, 1949). 

WAMPUM, tubular shell beads used as a medium of exchange 
by some S o r t h  American Indians. The beads were strung into 
strings, woven into belts or used as embroidered oinaments. 

I n  what is now the northeastern United States, the English called 
the beads wampum or wampumpeag (derived from one of the 
eastern Algonkian languages; literally translated, the latter term 
means "strings of white [shell beads] "). The English in Virginia 
termed it roanoake; the French esnoguy, ~ ~ ~ a t a c i ~ i n s  or pourcelifze; 
the Dutch, sewart or seewan. Wampum is found in archaeological 
sites east of the Mississippi river. The earliest documentary refer- 
ence occurs in the Voyages of Jacques Cartier, where, under the 
year I 535. the following statement appears: "The most precious 
article they (i.e., the Hurons) possess in this world is esnoguy, 
which is as white as snow. They procure it from shells in the 
river . . . of which they make a sort of bead. which has the same 
use among them as gold and silver with us; for they consider it 
the most valuable article in the world. I t  has the virtue of stop- 
ping nosebleeding; for we tried it." 

According to the 16th-century documents, the eastern Indians 
a t  that time used wampum for decoration and ceremonial gift 
exchange. I n  the first. decade of the 17th century, because of the 
inadequate supply of European-type currency, strings of wampum 
were used as money by whites and Indians in what is now the 
eastern United States. 

Wampum was used as money through the 17th and first half of 
the 18th centuries. When machines were invented to mass-pro- 
duce wampum; the resulting inflation stopped its use as money in 
the east. However, wampum continued to be used as money by 
western Indians until about the middle of the 19th century. 

From the second half of the 18th century through the 19th cen- 
tury, the most important use of wampum in the east was in the 
form of belts for purposes of gift exchange. The belts usually 
contained woven designs which were mnemonic or pictographic 
devices symbolic of the ceremonial occasion being commemorated. 

BIBLIOGRAPHY.-MI. C. Orchard, "Beads and Beadwork of the Ameri- 
can Indians." Contributiorzs From the Mz4se1ain o f  the Awzerican Indian, 
11 (1929) ; J .  S. Slotkin and K. Schmitt, "Studies of Wampum," Anzer. 
Anthrop., j~ :z23-236 (1949) ; F. G. Speck, "The Functions of Wampum 
ilmong the Eastern Algonkian," Me~noirs  o f  the Ainerican Aizthuopo- 
logical Association, 6 ,  I (1919). (J. S. SN.; X.) 

WANAMAKER, JOHN (1838-1922), U.S. merchant, who 
developed one of the country's first large department stores, was 
born in Philadelphia, Pa.. July 11, 1838, and began his career at 
14 as errand boy for a bookstore. He was a clerk in a men's 
clothing store in 1856, and from 1857 to 1861 served as secretary 
of the Philadelphia Young Men's Christian association. In 1861 
he established u-ith Nathan Brown the clothing house of Brown 
and iyanamaker, a partnership that continued until the death of 
Brown in 1868. I n  1869 he established John ivanamaker and 
Company, placing his brother Samuel in charge. In  1875 he bought 
the freight depot of the Pennsylvania railroad to house this store. 
I t  became his "new kind of store," i.e., a collection of specialty 
shops under one roof, before long one of the largest department 
stores in the country. I n  1896 he acquired the former A. T. Stew- 
ar t  store in New York city. Wanamaker served as postmaster 
general in.Pres. Benjamin Harrison's administration, 1889-93. He 
died in Philadelphia, Dec. 12, 1922. Wanamaker was noted for 
his very successful use of advertising and was one of the first to 
employ advertising agencies. 

See H .  A. Gibbon, John Wanamaker (1926) ; J .  H. Appel, Business 
Biography o f  John Wanamaker (1930). (J. R. LT.) 

WANDSWORTH, a southwestern metropolitan borough 
(1900) of London. Eng. Pop. ( r g j ~ )  330.493. Area 14.2 sq.mi. 
Bounded north by the Thames. it is the largest in area of the metro- 
politan boroughs and includes Putney. part of Clapham. Streatham, 
Balham and Epper and Lower Tooting. The name (Wendelesorde 
in Domesday Book) indicates that it was the homestead of n'endel 
or Wandel; the Wandle river is a small tributary of the Thames 
whose valley is still a feature of the main east-west thoroughfare. 
Huguenot place and the Huguenot burial ground are reminders 
of the arrival of these refugees in the 17th century and their, in- 
troduction of dyeing. calico printing and hatmaking. Improved 

transport enabled workers in London to live in 1Varids~~-orth and 
later led to an increased density of population and the introduction 
of industries, chiefly light engineering, brewing and paint manu- 
facture. The borough retains many open spaces. including Tooting 
Bec common. Putney heath. Streatham common and Ring George's 
park, and parts of Wandsworth, Clapham, Putney and n'imbledon 
commons. The annual Oxford and Cambridge boat race starts 
from Putney bridge. At Wands~vorth "The Election of the Mayor 
of Garratt" (a nearby hamlet), a political burlesque, took place 
between 1747 and 1796 and drew huge crowds from London. Sam- 
uel Foote wrote a comedy called Tlze Mayor of Gasrntt, produced 
in 1763 Clapham church records the CIapham sect-who worked 
for the abolition of slavery in England-and in IVilliam Hewer's 
house Samuel Pepys died in I j03. Flats, houses, shops. etc., built 
on the Ackroydon estate at Tibhett's corner, Putney, in 1953-55 
included the first group of point-block flats in Great Britain. The 
borough returns four members to parliament. 

WANGANUI, a city and seaport of New Zealand, on the 
southwest coast of North Island. Pop. (1956) 29.671. The dis- 
trict is chiefly pastoral, and \rob1 is exported, as \\-ell as meat and 
dairy produce, for which there are large refrigerating works. The 
Wanganui Collegiate school (Church of England) is one of the 
largest boarding schools in New Zealand. The district was the 
scene of conflicts with the hlaoris in 1847, 1864 and 1868, and in 
Moutoa gardens a monument commemorates the battle of that 
name (May 14, 1864). The settlement was founded in 1842. 

WANG YANG-MING (1472-1 529), Chinese philosopher 
and government official, led the revolt against the Xeo-Confucian- 
ism of Chu Hsi (9.v. ). 

LVang was born in 1472 in the present Hangchow district, son of 
a cabinet official. Although he could not talk until the age of 5, 
he obtained the highest degree at 28. He traveled extensively, 
learned the military arts, was an athlete, practised the Taoist tech- 
nique of breathing to prolong life and studied.Buddhism. 

However, his chief interests were public service and teaching. 
Beginning in I jo4, he served successively as assistant in the army 
and justice departments, exiled official in Kweichow! high official 
in various provinces, a general suppressing rebellions. secretary of 
justice, censor and governor. He instituted local administrative 
systems, established academies of learning and inaugurated the 
celebrated "community contract." He  never allowed this busy 
career to interrupt his teaching. 

He was made an earl at 34. When hc died in I 529. his political 
enemies denied him the customary honours. However, in I j67 the 
title "duke of cultural perfection" (Li'en-ch'eng) was conferred on 
him and in 1584 he was honoured in the Confucian temple. His 
conversations, essays, letters and official papers make up TJz? Com- 
plete Tl'orks of Duke We~z-ch'eng, an indispensable classic of Chi- 
nese thought. 

The Keo-Confucian idealist movement of \Vang 'I'ang-ming arose 
as a strong reaction against the Neo-Confucian rationalism of Chu 
Hsi that monopolized Chinese thought from the 12th to the 15th 
century. Since the beginning of the Ming period. Chu Hsi's in- 
terpretation of the Confucian classics had been accepted as the 
official version which scholars obediently followed in order to pass 
the civil service examination on their way to officialdom. The 
result was that the Neo-Confucianism of Chu Hsi became stereo- 
typed, formalistic, narrow and devoid of originality or vigour. 
Against this empty and lifeless tradition, Wang rose in revolt. 
In  its place he advocated sincere convictions and forthright action 
originating from one's own intuitive mind, which is a t  once pure 
and good. Four concepts stand out prominently in Wang's ideal- 
ism: ( I )  love as exemplified in the great man's forming one body 
x~i th  the universe; ( 2  j the identification of the mind with principle 
(Li) ;  (3) the extension of native knowledge; and (4) the unity 
of knowledge and conduct. 

In  forming one body with Heaven and Earth and all things, the 
great man eliminates selfish desires and obscurations, manifests 
his clear character and fully develops his nature. This is love. 
With respect to the universe, love is the \Till to live, the process 
of unceasing production and reproduction. With respect to so- 
ciety, love is filial piety, brotherly respect and similar qualities. 
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In these qualities one's original nature is unfolded, goodness en- 
sues and the principle of Heaven, the categorical imperative, op- 
erates at  all times. 

Following Lu Hsiang-shan (1139-93), Wang equates principle 
with mind, of which principle is the order and material force (ch' i)  
is the function. Instead of saying that because there is the prin- 
ciple of filial piety, there is the mind to be filial, as Chu Hsi said, 
Wang says that because there is the mind to be filial, there is the 
principle of filial piety. Actually, to him they are one and the 
same and it is the same mind whether in the individual or in the 
entire universe. As this original mind manifests itself, there is 
native knowledge. To extend this native knowledge is the supreme 
duty of man. 

As in the case of other Neo-Confucianists (see CONFUCIANISM), 
extension of knowledge depends on investigation. Ho

w

ever, un- 
like rationalists such as Chu Hsi to whom investigation ( k o )  meant 
intellectual investigation of things, Wang interpreted ko to mean 
rectification of the mind, for to him all principles are contained 
in the mind and are discoverable if the mind is clear and calm. 
Such a state is to be achieved through elimination of selfish de- 
sires, self-examination, quiet sitting; in short, the method of 
tranquillity. In these respects Wang came so close to the Medi- 
tation school of Buddhism (see BUDDHA AND BUDDHISM) that he 
was vigorously attacked as a Buddhist in Confucian disguise. 
However, he also emphasized having a firm purpose, courage. a 
will to work, rigorous training, social and political responsibility, 
in short, a life of activity. To  him the relationship of tranquillity 
and activity is one of reality and function and they are therefore 
not to be sharply contrasted. Furthermore, he strongly attacked 
the Buddhists' life of emptiness and silence, their inability to as- 
sume social responsibility and selfishness in renouncing human 
relations for their own ends. 

The equal emphasis on tranquillity and activity means that ex- 
tension of native knowledge is no mere contemplation but knowl- 
edge translated into action. In  Wang's theory knowledge is not 
complete until it becomes conduct, and conduct is not complete 
unless it is knowledge itself a t  work. Knowledge is the will, the 
beginning; conduct is the work, the accomplishment. At bottom 
they are a unity. These ideas of Wang's were not fruits of idle 
speculation but firm convictions attained after strenuous search 
and struggle. He chose Confucianism only after he had tried 
athletics, military craft, flowery compositions, the Taoist search 
for longevity (see TAOISM) and Buddhism as a way of life. 

A man of strong conviction, he had the courage to protest the 
arrest of good officials and in consequence suffered the punish- 
ment of 40 strokes and was exiled to what is now Rweichow prov- 
ince, a barren wilderness at  the time. But being a man of sharp 
intuition, it was there that he, a t  37, lonely but vigorous in soul 
searching, intuited the principles of investigation of things and 
extension of knowledge and, a year later, the doctrine of the unity 
of knowledge and conduct. At 50 he found the truth of native 

. . 
knowledge. 

Up to this time and for more than two decades he was an active 
official in distant parts of China and a successful general in sup- 
pressing several major rebellions. During this period his philoso- 
phy was evolving step by step just a t  the time when great decisions 
had to be made and strong actions taken. I t  can readily be seen 
that a philosophy of life arrived at  in this way has a special fresh- 
ness and power. His followers spread practically all over China 
and the school set off a strong movement that was to overshadow 
Chu Hsi's rationalism for about 150 years. Its influence extended 
to Japan, where it is called the Oyomei school; there it produced 
the greatest leaders of modern reform as well as Japanese Con- 
fucian thought. 

Toward the end of the 16th century the movement in China 
began to lose its vitality and degenerated into empty talk and ir- 
responsible conduct. and was eventually replaced by the practical 
and critical philosophy. However, its influence was again felt 
in the 20th century. especially in Sun Uat-sen (9.v.) and Chinese 
idealists who, like Wang, demanded strong convictions and de- 
cisive action. See also CHINESE PHILOSOPHY. (W. C.) 

BIBLIOGRAPHY.-F~~~ Yu-Ian, A History of Chinese Philosophy 

(1952-53) ; Carsun Chang, "Wang Yang-ming's Philosophy," Philoso- 
phy East and Wes t ,  v. 1 (April 1955) ; Wang Yang-ming, T h e  Philoso- 
phy o f  W a n g  Yang-milzg, trans. b y  F .  G. Henke (1916). 

WAN-HSIEN, an important port on the Yangtze river in 
Szechwan province. western China. I t  is the eastern terminus of 
the east-west highway across central Szechwan by the shortest 
route to the provincial capital, Ch'eng-tu, in the west. The city 
is the chief commercial centre for eastern Szechwan and northern 
Kweichow, and its exports include goatskins and tung oil. From 
the down-river approach, Wan-Hsien marks the end of the worst 
rapids and whirlpools of the scenic but dangerous Yangtze gorges, 
which run for some 195 mi. down to I-ch'ang. Pop. (1953 est.) 
100.000. (H.  1. Ws.) 

WANSTEAD AND WOODFORD, a municipal borough 
(1937) in the Woodford parliamentary division of Essex, Eng., 
about 8 mi. N.E. of London bridge. Pop. (1951) 61,623. Area 
6 0 sq.mi. I t  is mainly residential. being a dormitory for London, 
but has a small amount of lightjndustry including the manufacture 
of billiard balls. The borough includes 730 ac. of Epping forest, 
Wanstead flats being the most southerly part of the forest. In  
Saxon times Wanstead was owned by the monks of St.  Peter's, 
Westminster, and afterward by the bishop of London. 

WANTAGE, a market town and urban district in the Abing- 
don parliamentary division of Berkshire, Eng., lying in White 
Horse Vale, 25 mi. N.W. of Reading by road. Pop. (1951) 5,090. 
Area 4.4 sq.mi. I t  is the birthplace of Alfred the Great. The 
church of SS. Peter and Paul is Early English and Perpendicular. 
Agriculture is the main industry, though there is a large iron 
foundry and many people are employed at  army ordnance and air 
force depots and the Harwell atomic energy research establishment. 

WAPENTAKE, an administrative division of the counties of 
York, Lincoln, Leicester, Nottingham. Derby and Rutland, first 
clearly referred to at  the end of the 10th century, and correspond- 
ing to the hundred of other English counties. I n  the 11th century, 
the same district might be described either as a wapentake or as a 
hundred, and the latter term sometimes ousted the former. The 
word wapentake. of Scandinavian origin, originally signified the 
clash of arms by which the folk assembled in a local court expressed 
assent. Danish influence was strong in the counties where wapen- 
takes occur. (E R S.) 

WAPITI, an Algonkian word, the name applied to several deer 
of the red deer group. The true wapiti is Cervus canadensis of 
Xorth America, where it is often called elk. I t  is the second 
largest deer in the world, being exceeded only by the true elk (US. 
moose). I t  stands over five feet a t  the shoulder and weighs up 
to 1,000 lb. I t s  big antlers, characterized by the large fourth tine, 
may have a five-foot spread. 

The name wapiti is also applied to several eastern Asiatic red 
deer characterized by large size and antlers lacking the crown of 
points usually developed in the typical red deer. C. elaphus 
xanthopygzds and C.  e. congariczls are such. (J. E .  HL. ;  X.)  

WAQIDI. AL- (ABU 'ABDALLAH MOHAR~MED IBN 'OMAR AL- 

W A Q I D I ~  (745-523). Arab historian, was the author of Ki tab  al- 
Maghazi, a well-known work on Mohammed's campaigns. H e  was 
born in Medina and became a corn dealer but after a time fled to 
Baghdad to escape his creditors. Here Yahya ibn Khalid, the 
vizier of Harun al-Rashid, gave him means and. some reports say, 
made him qadi of the western district of the city. I n  819 he was 
appointed qadi of Rusafa on the east side by the caliph al-Ma'mun, 
who was his close friend and later his executor. Waqidi died in 
Baghdad in 823. 

BIBLTOGRAPHY.-The first third of Kitab al-Marrhazi (one leaf miss- 
ing) was published by A. von Kremer from a ~amascus  manuscript 
(1856) ; A. Sprenger in his Das Leben und die Lehre des lWohamnzad 
(1861-1865) used a British museum manuscript containing the first 
half, all but one leaf; J. Wellhausen published an abridged German 
translation from another British museum manuscript under the title 
Mz~hanzmed in Afedina (1882). 

See also D. S. Margoliouth, Lectures on Arabic Historians (1930). 
WAR. War in the popular sense is a conflict among political 

groups involving hostilities of considerable duration and magni- 
tude. In  the usage of social science certain qualifications are 
added. Sociologists usually apply the term to such conflicts only 
if they are initiated and conducted in accordance with socially 
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recognized forms. They treat ~var ,  whether among primitive or 
advanced peoples. as an institution recognized in custom or in law. 
Military writers usually confine the term to hostilities in which 
the contending groups are sufficie~ltly equal in power to render the 
outcome uncertain for a time. Armed conflicts of powerful states 
with primitive peoples are usually called pacifications, military ex- 
peditions or explorations; with small states, they are called inter- 
ventions or reprisals; and with internal groups, rebellions or 
insurrections. Such incidents, if the resistance is sufficient, may 
achieve a magnitude which entitles them to the name "mar." (See 
articles on wars under their names and in the History sections of 
articles on various countries.) 

This article is divided info the following sections and sub- 
sections : 

I.  International Law and War 
11. Types of it-ar 

111. The Sociology of War 
r .  Causes of LVar 
2 .  Consequences of War 
3. Control of War 

IV. The Law of War 
I .  Initiation of War 
2 .  Conduct of War 
3 .  lermination of War 

1:. b a r  and Military Policy 
\;I. History of War 

I .  Ancient War 
2 .  Medieval War 
3. Modern War 

The Religious Wars 
The 18th-Century Limited Wars 
Revolutionary and National War 
World Wars 

I. INTERNATIONAL L A W  A N D  WAR 

I n  international lam the concept of the equality of the belliger- 
ents was applied during the 18th and 19th centuries to their legal 
status rather than to their physical power. Thus, a "state of war" 
or war in the legal sense was distin,guished from "hostilities" or 
war in the material sense (see T h e  Three F~icvzds, 166 U.S. I ,  

1897) and was defined as the condition which equally permits 
two or more political groups to contend by armed force. Armed 
conflict within a state constituted a state of war only if the in- 
surgents or revolutionists had been recognized by the parent state 
or by other states as "belligerents." Otherwise the situation was 
technically known as "insurgency." This legal concept of war 
developed with the legal concept of neutrality which required 
nonparticipating states to treat the belligerents impartially. In  
the middle ages the prevailing thought trcated n-ar as necessarily 
just on one side and unjust on the other. "Just war" was a la\~.ful 
procedure, whereby a competent authority, by proper declaration. 
and with proper motives. employed armed force outside his nor- 
mal jurisdiction to defend rights, to rectify wrongs or to punish 
crimes. This concept was accepted by Grotius ~ v h o  said in The 
Law of W a r  and Peace (1635) : "It is the duty of those who keep 
out of a war to do nothing whereby he who supports a ~ ~ i c k e d  
cause may be rendered more powerful, or whereby the movements 
of him who wages a just war may be hampered." Grotius, how- 
ever. opened the way to neutrality by adding. "In a doubtful 
matter. however, those at  peace should show themselves impartial 
to either side." Cornelius van Bynkershoek. in the 18th century, 
developed the law of neutrality from the principle that "the ques- 
tion of justice and injustice does not concern the neutral." thus 
incorporating in international law the ideas which post-Renaissance 
theories of sovereignty had developed among political writers and 
in the practice of states. The sovereign was deemed free to initiate 
war for "reason of state." War was a prerogative of the sovereign 
as the duel was a prerogative of the gentleman. Third states must 
treat war as a fact and be impartial toward the belligerents unless 
one of them violated neutral rights. This legal concept of war was 
embodied in the legislation oi  many states after the United States 
neutrality law of 1791, and in the Hague conventions of 1907. but 
it was never accepted in Catholic theory ~vhich continued the 
medieval tradition, or in popular thinking and government propa- 
ganda, which often referred to the relative justice of the causes of 
the belligerents. Pres. Woodrow b'ilson's statement on the out- 

break of It'orld War I that Americans should be "impartial in 
thought as well as in action" was widely criticized, although he was 
actually reiterating a portion of Washington's farewell address 
and seeking to provide moral foundations for the prevailing legal 
theory. 

Subsequent developments tended to revert to the Grotian 
theory. War was "outlawed"; i .e . ,  international law ceased to 
recognize a state of war as a condition in which the belligerents are 
equally entitled to carry on their conflict by armed force. but as- 
sumed that one is the aggressor and the other the victim. 

(Q. W.) 
The advocates of the outlawry of war theory felt that so long 

as the instit,ution of war remained respectable and enjoyed a rec- 
ognized place in the field of international relations, the root of the 
evil remained. Their solution of the problem was. in part. to oust 
war from its privileged position by denying it a legal status and 
placing a state indulging in hostilities against another state beyond 
the pale. 

The statesmen primarily responsible for the idea of bringing 
about the renunciation of war by means of an ad hoe treaty were 
Aristide Briand. French minister of foreign affairs, and Frank B. 
Rellogg. United States secretary of state. In  r q a g  Briand proposed 
to the Gnited States the conclusion of a bilateral treaty covering 
the ground suggested by the advocates of the outlawry of war. 
In  replying to this proposal, Secretary Kellogg suggested that in- 
stead of contenting themselves with a bilateral declaration. the 
two governments might make a more signal contribution to world 
peace by joining in an effort to obtain the concurrence of a large 
group of powers. 

The draft multilateral treaty proposed by the United States on 
June 23, 1928, was promptly accepted by 14 other governments, 
signed at Paris on Aug. 2 7 .  1928, and subsequently ratified by 
63 states. I t  is commonly known as the Pact of Paris or the 
Rellogg-Briand pact. I ts  terms mere, in part, as follows: 

ARTICLE I 
The High Contracting Parties solemnly declare in the names of their 

respective peoples that they condemn recourse to war for the solution 
of international controversies, and renounce it as an instrument of na- 
tional policy in their relations with one another. 

ARTICLE I1 
The High Contracting Parties agree that the settlement or solution of 

all disputes or conflicts of whatever nature or oi whatever origin they 
ma\ be, mhich may arise among them, shall never be sought except by 
pacific means. 

Although at  the time great hopes were entertained as to the 
effect ~vhich these declarations would have in the preservation of 
peace, they had no observable deterrent effect upon the aggressions 
which shortly followed in Manchuria in 1931 or in China proper 
at a later stage; nor upon the Italian invasion of Ethiopia, the 
German-Italian interventions in Spain, or any of those which 
finally culminated in 'Clrorld War 11. 

The Kellogg pact and other agreements for the renunciation of 
war. however. had important legal effects. They made i t  expedient 
for states to refrain from formal declarations of war, induced 
states to refuse to recognize the fruits of aggression (the Stimson 
doctrine), justified states in refusing to observe neutral obligations 
for the benefit of aggressors (United States sale of destroyers to 
Great Britain and Lend-Lease act, 1940, 1941) and provided the 
legal basis for definition of the crime of aggressive war a t  the 
Xurnherg and Tokyo trials after LVorld War I1 (see WAR CRIMES). 
Thus these agreements, now incorporated in the United Nations 
charter, can be said to have "outlawed war'' in the legal sense of 
a situation in which contending states are equally entitled to use 
armed force to settle their dispute. (N. AL.;  X.) 

T h e  Uni ted  Nations.-As stated in the United Nations 
charter, "all members shall give the United Xations every as- 
sistance in any action it takes in accordance with the present 
Charter and shall refrain from giving assistance to any state 
against which the United Nations is taking preventive or enforce- 
ment action." (Art. 2 ,  par. j.) I t  is true, opportunity was given 
for impartiality if the United Nations failed to determine which 
party mas the aggressor. This contingency, however, was n u t  
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anticipated because it was assumed that the Security council would 
meet its "primary responsibility for the maintenance of interna- 
tional peace and security," (art. 24) by performing its obligation 
to "determine the existence of any threat to the peace, breach of 
the peace, or act of aggression . . . and decide what measures 
shall be taken . . . to maintain or restore international peace and 
security." (Art. 39.) 

These provisions of the charter gave more positive form to the 
changes in international law wrought by the Covenant of the 
League of Nations (192o), which required discriminatory treat- 
ment against the state which resorted to hostilities in violation of 
its covenants, and the Kellogg pact. Since the latter instrument 
condemned war and obliged the parties to renounce war as an in- 
strument of national policy, and never to  seek the settlement of any 
dispute or conflict except by pacific means. it was difficult to see 
how hostilities could begin unless one or both had violated their 
obligations. The concept that war was outlawed was given prac- 
tical application in the policies observed by most states in dis- 
criminating against Japan in its Manchurian and Chinese 
hostilities, against Italy in the Ethiopian invasion, against Hitler 
in his invasions which led to World War I1 and against the North 
Korean and Chinese Communists after their aggressions against 
the Korean Republic in 1950. The Stimson doctrine (1931) call- 
ing for nonrecognition of fruits of aggression, the U.S. Lend-Lease 
act (1941) to aid the victims of aggression, and the Niirnberg 
trials declining to recognize the aggressor state's declaration of war 
as an "act of state" shielding its agents from criminal prosecu- 
tion, were logical consequences of this outlawry of war. 

Hostilities occurring after the Kellogg-Briand pact were not 
"states of war" in the sense understood in 19th century inter- 
national law. Hostilities were permitted by international law only 
if exercised by a state within its domestic jurisdiction, in necessary 
self-defense, or in pursuance of its rights or duties under the 
Kellogg-Briand pact, the United Nations charter or other valid 
treaty. Otherwise the initiation of hostilities, even if formally 
declared "war," had become illegal. No state could in principle 
initiate a state of war in which it and its enemy would be legally 
entitled to equal treatment by other states. 

Doubtless because of the inadequacies of the procedures of the 
United Nations, hostilities might occur in which no authoritative 
decision would be given distinguishing the aggressor from the de- 
fender. I n  such a situation different states might reach different 
conclusions and some might maintain neutrality. The new inter- 
national law outlawing war might, for a long time, prove ineffec- 
tive in producing the practical results intended as did, for long 
periods of time, national legislation outlawing private dueling. 
Furthermore, declarations or other acts initiating hostilities, in- 
effective as they might be to produce a legal state of war under 
international law, would doubtless continue to produce that state 
under the domestic law of the enacting belligerent. Special war 
powers would become exercisable, and legislation and treaties 
applicable in time of war would be invoked. In international law, 
however, the critical problem for determining the legal conse- 
quences of hostilities for both participants and nonparticipants was 
not "when did war begin and end?" but "who was the aggressor?" 
(See also The  Law of War, below.) 

11. TYPES OF WAR 

Apart from the distinction between war in the legal sense and 
war in the material sense, wars have been classified as limited 
and absolute. The latter term refers to wars the object of which 
is the extermination or unconditional surrender of the enemy. 
Limited wars are fought to gain reparation for a particular injury, 
to acquire a particular territory or advantage or to gain recog- 
nition of a particuiar claim. As K. von Clausewitz pointed out, 
there is a tendency for all wars, however limited their original 
aim, to become absolute if belligerents are equal in power and 
tenacity. 

Wars have also been classified as "international" when between 
states in the same community of nations, "imperial" when be- 
tween states in different communities of nations or of very differ- 
ent civilization, and "civil" when between the government and a 

rebelling or insurgent group in the same state. I n  a list of 278 
wars participated in by the members of the modern community of 
nations from 1480 to World War 11, 135 were international, 65 
imperial and 78 civil. (See Q. Wright, A Study of War, 1942, 
p. 641 ff.) These wars varied greatly in magnitude, from rela- 
tively minor episodes involving only two small countries and 
lasting only a few months, to such events as the Thirty Years' War, 
the Seven Years' War, the Napoleonic Wars and World Wars I 
and 11, involving all of the great powers, many other states, mil- 
lions of casualties, and, with the exception of the first, extending 
all over the world. The civil wars, including the French Huguenot 
wars of the 16th century, the Great Rebellion and the German 
Thirty Years' War in the 17th century, the French Revolution in 
the 78th century, the American Civil War and the Chinese Taiping 
rebellion in the 19th century, and the Russian and Chinese revo- 
lutions in the aoth century, were extraordinarily costly in life. 
Imperial wars were as a rule the least costly in life because of the 
usual marked disparity in military power between the belligerents. 
Each of I j international wars during the modern period (four in 
the 17th, seven in the 18th, two in the 19th and two in the aoth 
century) included substantially all of the great powers as belliger- 
ents. Five of these were consequences or causes of contempora- 
neous civil wars. 

Wars during the modern period have averaged four years in 
length, though the range is large. Long wars such as  the Thirty 
Years' War were usually interspersed with truces. Wars of con- 
siderable duration have usually been divided into "campaigns" 
conducted in one area under one command for one season. These, 
in turn, have been composed of "battles" in which forces come into 
direct contact for one or two days and "sieges7' in which direct 
contact may be maintained for a longer time. Night and winter 
fighting, liowever, became more practicable and these distinctions 
were less significant in World Wars I and 11. Fighting was prac- 
tically continuous, although campaigns could be distinguished by 
geographical separation. Wars showed a slight tendency to de- 
crease in length during the modern period, but in  all other aspects 
they tended to increase in magnitude. There were more battles, 
more participants, larger forces, larger numbers of casualties, 
more extensive areas of occupation and greater mechanization 
resulting in much heavier economic costs. This tendency was by 
no means continuous. The costs of the Thirty Years' War of the 
17th century were very great. World War 11, however, was 
greater in all these respects than any other war in history. 

War can be considered from a number of points of view. I t  is 
characterized by intentional violence and thus can be classed with 
crime, police action, executions, duels, prize fights, gladiatorial 
combats, mob violence, insurrections, rebellions. interventions, 
pacifications and reprisals. I t  is also a process for solving conflict 
and can, therefore, be classed with negotiation, mediation, con- 
ciliation, arbitration, and adjudication as well as with fights, duels, 
strikes, elections and legislative procedures. I n  modern times, 
war has usually been considered an abnormal social or legal situ- 
ation and thus resembles states of martial law, of anarchy and of 
high tension. War also characterizes a type of intergroup rela- 
tions and thus falls in a category which includes alliance, entente, 
friendship, strained relations, cold war and breach of relations. 
The connotation of the term war can hardly be appreciated unless 
these numerous aspects are borne in mind. 

This wealth of connotation has resulted in wide metaphorical 
extensions of the term war to almost any opposition deemed im- 
portant. Literature is full of references to wars between economic 
classes, between the sexes, between the generations. Industrial 
warfare is waged by strikes and lockouts. Party wars are con- 
ducted by oratory and ballots. There are wars of words, of books, 
of opinions; mars against disease, crime and poverty; wars among 
species of animals and plants resulting in the displacement of one 
by the other; wars of bacteria and insects against man. These 
metaphorical uses indicate no clear discrimination between "com- 
petition" where groups or individuals are striving for limited 
resources or opportunities without necessarily any consciousness 
of one another, and "conflict" where groups or individuals are 
consciously opposing one another. The concept war seems more 



applicable to the latter situation. Thus the "struggle for exist- 
ence" which, according to Darwin, accounted for organic evolution 
and the "economic competition" which regulates prices and dis- 
tribution in a free economy have no real analogy to war. There 
are, however, phenomena among animals such as the sexual com- 
bat of stags, the slave-taking activities of ants, the struggle for 
dominance among monkeys and the defense of the nesting site by 
birds which have an analogy to war. 

The study of war has become a discipline with a large literature 
from the points of view of social science, of law, of practice and 
of history. War has also figured largely in literature, poetry, art 
and rhetoric. I t  has been an absorbing topic of human interest 
and has commanded admiration as well as detraction with the 
latter attitude gaining in popularity after great and destructive 
wars. Opposition to reached a high point in public opinion, 
a t  least among democratic countries, after both World Wars I 
and 11. 

111. THE SOCIOLOGY OF WAR 

1. Causes of War.-War has been a variable phenomenon in 
human history. Wars have been more frequent, more intense, 
more extensive and longer in some periods of history than in 
others. Some pairs of states have fought frequently, some not a t  
all. Some states have been more at  war than others. This vari- 
ability suggests that the causes of war are to be found in the vary- 
ing social institutions and relations rather than in any constant 
characteristics of human nature. Nevertheless, it is men that 
make war, and there must be qualities of human nature which 
make men capable of initiating and participating in war when the 
circumstances are suitable. 

Among animals and primitive peoples, wars consist of brief 
attacks by individuals or small groups upon others with whom 
they recognize few social relations. Such wars, and the same is 
true of imperial wars by civilized states against savages. are only 
one step removed from the hunt. Their psychological causes are 
however more varied. The drives of dominance, sex, territory and 
revenge are more important than that of food. The occurrence of 
the appropriate stimulus to one of these drives and obstruction to 
its smooth realization causes hostility. Among primitive peoples 
group customs regulate the expression of these drives and deter- 
mine the circumstances when hostility, whether in the form of 
feud or war, is appropriate. Tribal mores tend to become more 
warlike as culture becomes more complex, technology more effi- 
cient, government more integrated, and extragroup contacts more 
abundant. 

As civilization advances, the belligerents increasingly recognize 
themselves as members of some supergroup. This supergroup 
may, as in civil wars, be a highly organized state or it may be a 
group with no organization at  all, such, for example, as that which 
included both Islam and Christendom in the middle ages. "Inter- 
national wars" take place among state members of a supergroup 
with a very decentralized organization but with some social stand- 
ards and interests recognized by all the members. The superficial 
cause of such wars lies in the desire of each state to continue to 
exist and the necessity it feels to be sufficiently prepared to win 
any war which might end its existence. All the states appreciate 
that the supergroup itself is insufficiently organized to protect 
them. The necessity that each feels to protect itself leads to the 
condition of "power politics." The stability of such a system 
tends to  decline if the number of states diminishes, if the disparity 
in power between the great and the small increases, if military 
technology favours the offensive, if the technology of communica- 
tion and transport shrinks effective distances and reduces geo- 
graphical barriers, and if the growth of population outdistances 
the food supply and deteriorates standards of living. The progress 
of a civilization tends to all of these results and consequently the 
cultural and social solidarity and the opposition to war which 
civilization also develops are counterbalanced by these conditions 
which render the power equilibrium less stable. Efforts are usu- 
ally made to strengthen the orgarization of the supercommunity 
so that it can more effectively regulate the relations of the mem- 
bers, settle their disputes peaceably and prevent hostilities. Such 

efforts may for a period increase stability, but the insistence of 
states upon retaining autonomy and sovereignty and their ideo- 
logical differences offer obstacles to such efforts. The trend of 
civilizations after a certain progress toward solidarity has there- 
fore been toward less stability and more severe wars usually end- 
ing in universal conquest. 

The establishment of a "universal state" does not, however, stop 
wars. Civil wars occur within states, often because the govern- 
ment is too centralized, especially if the state is large and its cul- 
ture heterogeneous. Local groups with peculiar institutions or 
cultural characteristics feel oppressed by the tendency of the 
supergroup to enforce uniformity. Wars of revolt occur which, 
though perhaps less frequent, are more bloody than the wars of 
defense or aggression in the system of power equilibrium. 

When people of widely different cultures or ideals come in con- 
tact, as by discovery or the emergence of new religions and ideol- 
ogies, imperial wars occur for the expansion of culture, religion, 
economic opportunity or political power. These are frequently 
waged in a peculiarly barbarous manner because the parties have 
so little in common. Each is a wolf to the other. But as there is 
usually great disparity in technological efficiency, conquest may 
take place aithout much bloodshed. 

These illustrations suggest that after a certain stage of civiliza- 
tion aars  are in some measure caused by either too much or too 
little political centralization of the supercommunity. Psycho- 
logical drives of individuals and the culture and organization of 
the fighting groups play a part but relatively less important than 
in animal and primitive war. The adequacy of the degree of polit- 
ical centralization of a supergroup can only be determined rela- 
tively to the development of other of its aspects. Thus, with the 
advance of a civilization the recurrence of war may be attributed 
to the failure of co-ordination among the various aspects of the 
developing supergroup. These aspects include: contacts through 
communication and trade; understanding through standardization 
or complementarity of culture and values; co-operation manifest- 
ing mutual confidence and acceptance of common ends; and 
organization to maintain law, settle controversies and suppress 
violence. A rapid increase of contacts with no development of the 
other aspects stimulates imperial wars, usually initiated by the 
group equipped with the most advanced military techniques. A 
rapid centralization of organization while the other aspects of the 
supercommunity lag is likely to lead to civil wars initiated by 
the group whose institutions and ideologies are least harmonious 
with those of the majority. A lag in centralization of organization 
behind the other aspects leads to international wars initiated by 
the most aggressive state or by the state against which time is 
running in the power competition. Peace depends upon the devel- 
opment of the various aspects of the civilization a t  the same rate. 

Civilizations have been organized in various ways a t  different 
stages of their history. Western civilization became organized in 
antiquity in the highly centralized Roman empire, in the middle 
ages in the Catholic Church which lacked material power but 
maintained common standards of value, and in the modern period 
in the system of sovereign territorial states, united through a weak 
system of international law and the practice of balance of power 
politics. Each of these systems maintained relative peace and 
stability for about a century, the Pax Romana of the and century, 
the Pax Eccl;esiae of the 13th century, and the Pax Bm'tannica of 
the 19th century. During these periods the various aspects of the 
European community were developing synchronously. Roman 
legions, however, had to defend the peace against barbarians on 
the periphery, the popes had to manifest the solidarity of Christen- 
dom by crusades against the infidels, and Great Britain had to act 
as balancer in Europe, utilizing its superior sea power and its over- 
seas empire. These periods of peace ended when the regulating 
authorities became weak or when the emergence of new ideologies, 
the development of new contacts, the progress of science and in- 
vention. increases in population or exhaustion of resources pro- 
duced disharmonies beyond their capacity to adjust. 

A similar analysis may explain the varying probability of war 
between different pairs of states. The relationships between any 
two states may be expressed in terms of "distances." The 
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United States and Canada were at  war in 1812 and in conditions 
of great tension in 1840 and 1890. They came nearer to one 
another technologically in the sense that their people communi- 
cated and traded more abundantly. They also came nearer 
ideologically in the sense that the values and culture patterns of 
their peoples became more similar. Social distances between the 
t n o  countries also shrank as co-operation between their govern- 
ments and citizens increased. Finally there was a shrinkage in 
political distance as they accepted common political institutions 
and organizations such as the International Joint commission 
( ~ g o g ) ,  the Permanent Joint Board of Defense (1940)~ the 
United Nations (1945) and the North Atlantic pact (1949). 
These changes proceeded synchronously; relations between the 
t n o  countries became more friendly, and the probability of war di- 
minished. On the other hand, the United States had never been 
at  war with Russia, regarded Russia as its first friend in the 
Civil FVar period and was an ally fighting a common enemy in 
1945~ but by mid-century there was great tension between the two 
countries. The technological distance had decreased with the 
progress of aviation and the possibilities of atomic bombing, but 
ideological and social distances had increased. Common member- 
ship in the United Nations may be considered as registering some 
decrease in political distance. yet in view of the "iron curtain" 
and the failure of the Soviet Union, until 1954, to join the special- 
ized agencies. the decrease in political distance had been slight. 

Differentials in the rate of change in these various aspects of the 
"distances" between two states seem to be more significant in de- 
termining the probability of war than the magnitude of the dis- 
tances themselves. Rapid change in any one of these aspects of 
distance unaccompanied by parallel changes in the others is likely 
to lead to tensions and war. I t  is to be observed, however, that in 
general wars. the orientation of states because of alliances may 
result in pairs of states being at  war with each other contrary to  
expectations which would have been drawn from the changes in 
their distance from one another. As a civilization shrinks, all dis- 
tances tend to be reduced and wars tend to become general. Con- 
sequently, analysis of the probability of war between pairs of 
states becomes a less useful guide than analysis of the supercom- 
munity as a whole. 

Analysis of its internal composition may indicate the probability 
that a state will initiate war. A state that seeks to co-ordinate 
all the activities of its citizens to comprehensive ends, admitting 
little local, functional or individual autonomy, usually finds i t  
necessary to deflect latent resentments by focusing them upon an 
external enemy. I t  is doubtfui whether a highly centralized, 
totalitarian dictatorship can exist without such a scapegoat. Dem- 
ocratic states that permit much internal competition and conflict 
among political parties, business concerns, propaganda organiza- 
tions. religious hovements and individual opinions have less need 
of an external enemy, but their lack of unity makes them vulner- 
able to fifth column penetrations or attacks by aggressive neigh- 
bours. Disparities in the forms of organization and in the power 
of states decrease the stability of a system of power politics. 

The state, though composed of lesser groups, is eventually com- 
posed of individuals and it is in the min+ of individuals that, as 
stated by the constitution of the United Nations Educational, 
Scientific and Cultural organization (UNESCO), wars are made. 
Psychologists generally agree that there is nothing in human 
nature that makes war inevitable, but the circumstances of early 
education, social discipline and political loyalty develop latent ag- 
gressive tendencies in most people, which can be focused upon a 
political enemy. The child may suppress the aggressive disposi- 
tion which he feels toward his parents in the process of training 
for social behaviour and which he feels whenever he is frustrated 
in achieving his objectives. He learns that co-operation pays in 
the "in-group" and so he displaces these latent aggressions upon 
an "out-group." As the area of co-operation expands, the out- 
group becomes a foreign state, or in a bipolar world, the organiza- 
tion at  the opposite pole. 

This analysis suggests that modifications in early education, 
greater understanding of the psychological processes involved, 
opportunities for relieving aggression upon impersonal enemies of 

humanity like disease and war itself, general allegiance to  some 
universal values such as those expressed in the Universal Declara- 
tion of Human Rights. and the cultivation of a spirit of tolerance, 
comprehension, and appreciation by each people of the diverse 
cultures of the world, might reduce or divert the acquired psychic 
characteristics which produce intergroup tensions and war. 

If we consider the human race as a whole, i t  is clear that the 
causes of war have greatly changed in history. War was originally 
a function of the internal structure of each fighting unit, and, as 
there were very many of th'ese units, the probability of any unit 
of a class being at  war at  a given time might have been calculated 
from statistical averages. The change has been in the direction 
of reducing the number of fighting units so that there is less 
statistical basis for such calculations. Change has also been in 
the direction of integrating this smaller number of units into a 
single unit so that war has tended to become a function, not of a 
fighting unit, but of the entire human community of which all 
fighting units are parts. Thus the problem of war has shifted from 
that of classifying fighting units to that of analyzing the organiza- 
tion of human society as a whole. The freedom of the individual 
fighting unit to escape war through intelligence has, therefore, 
been reduced but the freedom of the human race as a whole to  
escape war has been increased provided it can understand and 
control itself. Predictions from being based upon the analysis 
and measurement of numerous independent agencies insusceptible 
of central control has come to be based upon the analysis of a few 
personalities exercising central control. The moral and subjec- 
tive factors have tended to become more important than the 
material and objective factors. War can less and less be treated 
from the deterministic point of view. More and more it  must be 
treated from the moral point of view. The individual can less 
profitably be interested in studying the historical causes of war 
in order to decide a policy for himself or his group. H e  can more 
profitably be interested in the engineering of peace for the human 
race as a whole. 

2. Consequences of War.-The political consequences of war 
have been of major importance in history. War has been the 
principal instrument for creating states and empires, and i t  has 
also destroyed states and empires through absorption by con- 
quest and through disintegration by successful rebellion. On a 
larger scale, war has made major contributions toward developing 
and integrating the historic civilizations, but also toward their 
eventual disintegration and destruction. Unlike science and tech- 
nology, which have tended toward the continuous civilization of 
man, war has produced great oscillations over periods of one or  
two millenniums. 

I n  the modern period, from the age of discoveries to  the 20th 
century, war tended to integrate historic civilizations and national 
states into one world whose peoples engaged in continuous com- 
munication and trade, recognized many common standards of 
value, acknowledged the rule of international law, and co-operated 
through international unions for numerous economic, social and 
political ends. From the 17th to the 20th century, wars became 
less frequent. Europe as the centre of the world prospered under 
the Pax Britannica of the 19th century and maintained a high de- 
gree of order but a t  the expense of many imperial and civil wars 
in the extra-European world. 

After World War I ,  the consciousness of one world and the 
effort to organize it through the League of Nations and the United 
Nations became more widespread. New techniques of war had, 
however, encouraged aggression by governments and parties op- 
posed to the humanitarian, liberal, democratic and tolerant stand- 
ards which had become widely accepted throughout the world. 
The necessities imposed by the unprecedented devastations of the 
world wars themselves and the rise of totalitarian despotisms as 
their consequence had initiated a process of disintegration. Under 
post-World War I1 conditions the political effect of war may 
have changed. World Wars I and I1 had tended to disintegrate 
civilization though efforts to control war and develop international 
co-operation through the United Nations had arisen. 

War has had economic consequences which have varied in im- 
portance and in direction; its destruction of life and property 
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tended to increase during the modern period, although until World 
War I the major wars tended to be less frequent. The increasing 
economic destructiveness of war for both sides when waged be- 
tween states of similar industrial development made statesmen 
more reluctant to resort to it. Such considerations have postponed 
wars, and it has been suggested that the suicidal effect of hydrogen- 
bomb war may permanently prevent resort to such war. 

On the other hand. war, unless excessively destructive, intensifies 
social cohesion within the fighting group and stimulates economic 
activity. Among industrial states it creates full employment 
during the war and in the period of preparation before, and of 
reconstruction. after. Birth rates usually sink during the war, 
but rise afterward, compensating for war losses. John Stuart 
Mill commented on the rapidity with which populations recovered 
economically from war. These countereffects manifested them- 
selves more slowly after World War I. Distortion of production 
and international trade resulted in extraordinary currency fluctua- 
tions, unparalleled depressions, and policies of national autarchy. 
The physical destruction of World War I1 was greater and the 
economic division of the world rnore profound, but the controls 
within each of the economic areas was more adequate, and re- 
construction proceeded no less rapidly than after World \liar I. 
But the deteriorating influence of war upon economic progress 
was greater as manifested by the long delay in restoring either 
economic or political peace. 

The effects of war on population and cultural standards are 
equally momentous. Losses of life directly attributable to war 
have varied greatly among primitive peoples, among the historic 
civilizations, and in different periods in the life of each of these 
civilizations. European wars have tended to be progressively more 
destructive of life from the 15th century onward, though the 
17th century was exceptionally destructive and the 19th excep- 
tionally peaceful. I t  has been estimated that some 10% of all 
deaths in modern civilization can be attributed directly or in- 
directly to war. Deaths from war-spread epidemics and from 
war-induced famines have been much greater than deaths of 
soldiers and civilians through direct action of belligerents. These 
indirect effects upon population, however, were reduced through 
the progress of medicine and sanitation. (See Wright, A Study of 
War, pp. 212,  246, 570.) 

War losses have probably been adversely selective and have 
tended to deteriorate racial stocks. Great wars have been follou~ed 
by crime waves, anti-intellectual movements, hordes of displaced 
persons, widespread persecutions, the growth of intolerance and 
unrest and. in general, deterioration of the standards which have 
usually been thought to characterize civilization. On some people, 
however, the moral effects have been the opposite. Great wars 
have been followed by strong antiwar movements. 

With the progress of science and technology, augmenting the 
destructiveness of weapons upon civilian as well as armed forces, 
with increasing communications and general awareness of condi- 
tions throughout the world, and with more effective control of 
other periodic visitations which formerly upset human societies, 
such as pestilence and famine, war has had a more and more 
catastrophic effect on human existence whether viewed politically, 
economically, socially or culturally. 

3. Control of War.-Efforts to control war have been made in 
all civilizations, especially in periods after unusually devastating 
wars. The Napoleonic Wars induced numerous peace societies in 
England and the United States. Associations for promoting arbi- 
tration and the development of international law were stimulated 
by the mid-19th century wars of nationalism. The League to 
Enforce Peace and other organizations to promote international 
control of war both in neutral and belligerent countries became 
active while World War I was still in progress. During the inter- 
war period, discussions of the control of war were continuous and 
abundant both within and outside the League of Nations ( q . ~ . ) ,  
and this discussion was augmented by the outbreak of World 
War I1 and the establishment of the United Nations ( q . v . ) .  

The control of war has been urged since the earliest records 
through individual pacifism and nonresistance. Various Christian 
and Hindu sects have especially supported this method. Move- 

ments of neutrality and isolation adopted by some states as na- 
tional policies have also been supported as contributions to peace. 
Such efforts can hardly eliminate mar unless their influence is 
universal. 4 world largely nonresisting or neutral may even 
stimulate aggressors to initiate war, although, as Gandhi argued, 
if nonresistance is carried to the limit. the conqueror may find 
himself frustrated. For a full account of the history of this ap- 
proach, see PACIFISM. 

The control of war has also been urged by the very different 
method of political'action to stabilize the balance of power, to 
create a universal empire or to establish and strengthen inter- 
national organization. Following World War 11, movements to 
develop the United Nations into a world government were prom- 
inent. In  a culturally heterogeneous world, such efforts imply 
some group coercion which itself may result in war. Efforts 
designed to maintain the balance of power were relatively effec- 
tive during the 19th century when Britain was in a favourable 
position to serve as balancer, but under less favourable conditions, 
activity by a state to restore the balance may be interpreted by 
others as manifestation of aggressive intentions and may pre- 
cipitate war. In  fact, preventive war has been considered a 
necessary instrument of balance of power politics. World empire 
implies war to create it. even if the object is eventual peace. 
International organization, if based only on consent, is ineffective 
against aggression, and if based on coercion implies, as does the 
balance of power, war as a possible instrument. World govern- 
ment, contemplating a voluntary federation of states rather than 
their initial compulsion as in the case of empire, cannot be estab- 
lished until sufficient solidarity exists in the world to peirmit uni- 
versal consent. Furthermore. federations when not compelled to 
cohere by danger of invasion have tended to disintegrate The 
problem of world government differs greatly from that of terri- 
torially limited government. 

Economic reforms in the direction of free trade have been urged 
not only to promote prosperity but also by men like Richard 
Cobden and Cordell Hull to prevent war Socialists from an 
opposite point of view have urged the social control of economic 
activity with the same dual purpose on the theory that capitalistic 
competition, and the class struggles and imperial expansions it  is 
said to engender, had been the major cause of war in modern 
history. Economic liberalism has probably contributed to the 
stabilization of peace when. as during much of the 19th century, 
political relations were themselves stable, but there is no evidence 
that it can in itself make them stable. The Marxist analysis of 
the cause of war has been vigorously contested on grounds both 
of theory and history. Experience with socialism organized by 
national governments provides no evidence of its alleged peaceful- 
ness. On the contrary, the more their economies have been cen- 
trally planned the more states have become autocratic, despotic 
and aggressive. As a consequence, international trade has de- 
clined, economic differentials a t  national boundaries have been 
augmented, international co-operation has languished, and inter- 
national tensions have increased. 

Educational activity emphasizing the costs of war and attempting 
to create attitudes deemed appropriate to a peaceful world have 
been prominent in the writings of such philosophers as Erasmus 
and William James, and in the work of peace societies. After 
World War I, education at  all levels, a t  least in the democracies, 
gave great emphasis to international relations, international or- 
ganizations and the problem of war. UNESCO was dedicated to 
the promotion of peace and security through activities in the fields 
of education, science and culture. The findings of social psychol- 
ogy concerning the influence of individual frustrations, attitudes 
and tensions upon intergroup relations presented opportunities for 
education at all levels, transnational co-operation in all fields 
and mass communication of all kinds. 

Military interest in the control of war has looked toward reduc- 
tion of armaments, prohibition of particularly destructive or ag- 
gressive weapons and regulation of the conduct of war. Doubting 
the possibility of eliminating war altogether, moderation of its 
human and economic cost was urged. Legal interest in the control 
of war was directed, especially after the growth of modern inter- 



national law in the 16th and 17th centuries, toward regulation of 
both the initiation and the conduct of war, and toward develop- 
ment of methods for settling international disputes peacefully. 
These efforts a t  times undoubtedly influenced the occurrence and 
conduct of war, but they never achieved the results hoped for by 
their advocates. Rapidly changing military technologies and 
sentiments of more intense nationalism weakened the influence of 
such regulations. 

Plans to control war failed to solve the dilemmas arising from 
the fact that the necessary universality of acceptance requires 
coercion which implies war as an instrument, or time which im- 
plies the continuance of self-help in the short run, or revolution, 
destroying national loyalties, which implies violence at least in 
the short run. Many ideal systems for the control of war might 
work if peoples and governments would accept them sincerely, 
universally and simultaneously, but the problems of lack of con- 
fidence, of the nonconcurring group, and of the transitional period 
are not easy to deal with. The problem of controlling war may 
have to be considered not as action to realize a plan, but as a 
continuous process of adjustment to maintain stability in a com- 
plex world. Such adjustment requires continuous action on all 
fronts-educational, economic, political, military and legal-to 
maintain balance between the local and the universal, the short 
run and the long run, coercion and consent, the individual and the 
group. 

IV. THE LAW OF WAR 

1. I n i t i a t i o n  of War.-Even primitive peoples usually observe 
certain formalities on the initiation of war, and the states of the 
historic civilizations not only required such formalities, but often 
recognized that war was just only if the initiating group had suffi- 
cient cause and proper motives. They sometimes explicitly for- 
bade all war in certain places and in certain times, as did the 
medieval peace and truce of God. 

International law in the 18th and 19th centuries abandoned 
these requirements of justice and treated war as a fact which 
began with the first hostile act by a sovereign state intended to 
initiate war. The practice of formal declaration of war was 
abandoned in most instances. Nineteenth-century international 
law, however, recognized certain requirements of justice in the 
initiation of hostilities short of war. Thus reprisals were per- 
missible only for the purpose of remedying a legal injury after 
peaceful means had failed and if  proportioned in severity to that 
injury. Hostilities in self-defense were permissible only in case 
of instant and overwhelming necessity to prevent irreparable in- 
jury to a state's territory, officials or nationals, and if confined 
to such necessity. Intervention was permissible only on the basis 
of a treaty with the state in whose territory the action took place, 
provided that treaty had not been made with one faction of a 
civil war. 

The 20th-century movements to regulate the initiation of war 
involved all earlier methods. The first Hague convention of 1899 
recognized the general interest of all members of the community 
of nations in preventing the outbreak of war and the third Hague 
convention of 1907 required a declaration or an ultimatum with a 
time limit before initiating hostilities. Treaties neutralizing cer- 
tain areas or states, such as Switzerland (1815) and Belgium 
(1839) increased in number, and "cooling-off treaties" such as the 
Bryan treaties made by the United States in 1913 prohibited war 
during a period of time when the disputing states were obliged to 
attempt conciliation. The League of Kations covenant, the Kel- 
logg-Briand pact and the United Nations charter included general 
prohibitions upon the initiation of war. Considering the general 
ratification of these treaties, any armed hostility became illegal 
under international law unless permitted by legally defined cir- 
cumstances. These circumstances include hostilities to suppress 
mob violence, insurrection or rebellion within the state's domestic 
jurisdiction, hostilities for necessary individual or collective self- 
defense. hostilities in pursuance of express permissions in a treaty 
binding on the state in whose territory the action takes place, or 
hostilities under authority of the United Nations or in pursuance of 
obligations undertaken in the charter. 
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2. Conduct  of War.-Rules for the conduct of war are no less 

characteristic of all cultures and civilizations than are the rules 
for the initiation of war. Usually, however, no clear distinction 
has been made between rules of expediency such as principles of 
strategy and tactics, rules of discipline such as prohibitions against 
unauthorized seizures or hostilities by subordinates, and rules of 
international law such as those relating to the treatment of 
prisoners of war and respect for flags of truce. Thsse three types 
of prescription m-ere confused by some of the early jurists of inter- 
national law such as Balthazar Ayala. Grotius, however, confined 
his treatment to rules of international law, though he distinguished 
what is permissible to a belligerent deduced from the nature of 
war and what is desirable drawn from better practices giving 
consideration to morality. humanity and mutual interest. Grotius' 
distinction is recognized in modern rules of war. codified in the 
Geneva and Hague conventions and developed by  practice, juristic 
commentary and judicial opinion. These rules permit a bellig- 
erent to  exercise certain extraordinary powers beyond those which 
a state enjoys in time of peace. These include the power to  in- 
vade and occupy enemy territory, to destroy enemy armed forces, 
to requisition and confiscate types of enemy property, to visit, 
search, capture and condemn certain types of neutral property 
a t  sea. These exercises of power are considered "military neces- 
sities" if the enemy is to be brought to submission. The law of 
war, however, restricts the exercise of these belligerent powers 
from considerations of humanity, mutual convenience of the bel- 
ligerents and neutral interest. Wanton cruelty would not form-ard 
the strategic interests of a belligerent and is likely to  impair those 
interests by arousing adverse neutral opinion. Perfidy, such as the 
misuse of flags of truce and violation of armistices, makes useless 
these symbols and agreements, confidence in which is in the mutual 
interest of the belligerents. Unnecessary injury to  neutrals may 
make them enemies. Rules forbidding injuries to the enemy of 
this type are therefore sanctioned by self-interest. 

Some rules of war, such as those prohibiting the destruction 
of enemy property, are specifically subject to nonobservance in 
circumstances of "military necessity." (Fourth Hague conven- 
tion, 1907, reg. art. 23 g.) Other rules are stated absolutely such 
as that forbidding the killing of enemy persons who have sur- 
rendered (ibid., 23 c).  I t  is, however, recognized that most rules 
may be overridden in circumstances justifying reprisals, that is, 
retaliatory measures to compel enemies to observe the 1 2 ~ .  
Reprisals against prisoners of war were, however, explicitly for- 
bidden by the Geneva convention of 1929 (art. 2 ) .  

The jural character of rules of war is indicated by their sanc- 
tions which reside not only in the mutual interests of the b d -  
ligerents, but also in the protests and possible action by  neutrals, 
in reprisals by the other belligerent, and in judicial proceedings. 
Such proceedings are required before condemnation of maritime 
captures and before punishment of alleged war criminals. While 
such proceedings have usually been conducted against enemy or 
neutral individuals in prize courts and military tribunals of one 
belligerent, proposals mere made for international tribunals as, 
for instance, the proposed International Prize court suggeqted 
a t  the Hague conference of 1907. The Nurnberg and Tokyo 
tribunals after World War I1 were international in the sense that  
they were based on agreements among many of the United Na- 
tions. The Axis powers were, however, not represented and the 
jurisdiction of the tribunals extended only to Axis nationals. It 
was argued that this discrimination was justified because the 
United Nations, comprising a large portion of the world's popu- 
lation, was competent to represent the community of nations, 
and the Axis poners, not being lawful belligerents. had no claim 
to participate. The opinion rendered by the numerous interna- 
tional and national war crimes tribunals after World War I1 
greatly developed the law of m-ar, especially on such subjects as 
the defense of superior orders. the killing of hostages, the justi- 
fiability of reprisals, and the liabilities of judgcs, doctors and 
administrators for inhumanities. 

While the rules for the conduct of war have developed especially 
for application during "states of war" when belligerents could be 
considered legally equal, they have also been applied with some 
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modification in cases of insurrection, intervention, occupation, 
reprisals and other "hostilities short of war." Juridical analysis 
of the legal consequences of aggression has concluded that an 
"aggressor" acquires no new powers from his unlawful initiation 
of hostilities. Consequently the aggressor is liable to  compensate 
for all losses of life and property received by his victim or by 
third states if such losses resulted from acts illegal under the 
international law of peace. On the other hand, the defender 
acquires all the powers of a belligerent against the aggressor and 
the powers which a belligerent has in relation to neutrals against 
nonparticipants. But in exercising these powers, even the de- 
fender is bound to observe the humanitarian restrictions imposed 
by the traditional law of war. (Draft Convention on Aggression, 
Research in International Law, American Journal of International 
Law, vol. 33, Nov. 1939, p. 823 ff.) 

3. Termination of War.-Wars have usually been terminated 
by treaties of peace, but in some cases one belligerent has been 
conquered and his entire territory annexed, and in others, peace 
has been generally recognized after prolonged cessation of 
hostilities without a treaty. Hostilities usually terminate by armi- 
stice or capitulation before termination of the war. Though hos- 
tilities ended in 1945, World War I1 continued against Germany 
until declared ended by the western Allies in 1951, and against 
Japan until the peace treaty with that country came into force in 
1952. 

Under 19th-century international law, apart from special provi- 
sions in the treaty of peace, the termination of war automatically 
restored peaceful relations, liberated prisoners of war, revived 
treaties which had been suspended by war and restored property 
the title to which had not been transferred. Opinions differed as 
to whether territorial boundaries were fixed by the line of military 
occupation (uti possidetis) or were restored to the prewar position 
(status qzro ante bellum), but opinion tended to the latter view as 
the distinction, insisted upon in the Hague convention, between 
"military occupation" and "completed conquest" became accepted. 
However, the issue was usually not important because the treaty 
of peace determined the boundaries. 

The outlawry of war in international law which developed 
after World War I raised new issues in respect to the termination 
of hostilities. The aggressor is considered guilty of an inter- 
national delinquency and consequently should not, in principle, 
participate as an equal in the making of peace. Furthermore, 
treaties, in principle, should be mutually beneficial to the parties 
and an imposed peace is not likely to have this character. This 
fact has always made the enforcement of treaties of peace espe- 
cially difficult, and the implication of the Stimson doctrine, that 
treaties made under duress against the state are invalid, might, 
under the new international law, render such treaties legally in- 
effective. The theory has therefore been suggested that the de- 
fender and its allies. acting as agents of the communitv of nations - - 
to  suppress aggression have, in principle, the right to demand un- 
conditional surrender of the aggressor and to establish oeace. 
The situation is said to be analogous to that of a state which has 
suppressed insurrection or rebellion within its territory. The use 
of the term "unconditional surrender" by Pres. F .  D.  Roosevelt 
a t  Casablanca (1943) to describe the conditions for ending hos- 
tilities with the Axis powers recalled the use of this term by Gen. 
Ulysses S. Grant a t  Appomattox and suggested that the action 
of the United Nations against the Axis was not war but the sup- 
pression of an insurrection against the world community. 

The war crime? trials against the Axis leaders accorded with 
this analogy, although after the American Civil War, southern 
leaders were granted an amnesty after being indicted. Treaties 
of peace were concluded by the United Nations with Italy, Fin- 
land, Hungary, Bulgaria and Rumania, but the treaties did not con- 
form to the traditional type because they included the novel 
provision that, though the Axis powers were expected to ratify, 
the treaties would come into force when ratified by the Soviet 
Union, the United Kingdom, the United States and France. They 
were, therefore, in principle, declarations of peace by the UN. The 
western powers made peace with the German Federal Republic in 
1951 by unilateral declarations following negotiations of "con- 

tracts" ending the occupation, and with Japan in 1952 when a 
peace treaty of traditional type with that country went into force. 

(Q. W.> 
V. WAR AND MILITARY POLICY . 

War in the military sense is the ar t  of forwarding group ends 
by the use of armed force; in Clausewitz's famous phrase, "the 
continuance of politics by other means." I t  includes military 
policy, strategy and tactics. (Tactics and strategy are treated un- 
der those headings; see also ARMY; AIR FORCES and related ar- 
ticles.) 

Military policy is a branch of foreign policy. The latter has 
the general objective of securing the existence and forwarding 
the interests of the state. Military policy co-ordinates military 
means to these ends in time of peace as well as of war. I t  
requires the identification of the potential enemy; the estimate 
of his strength and his weakness: the develooment of militanr 
resources, weapons and plans; and, generally, ;he continuous c;- 
ordination of these activities with diolomacv. Ordinarilv. the 
authority responsible for defense is organized separately fr'm the 
foreign office responsible for diplomacy, but it  is not easy to dis- 
tinguish the functions of the two sharply. The capacity to make 
and retain allies and to advance mutual interests by peaceful 
means is perhaps the most important element in defense in time 
of war as well as of peace. The maintenance of this capacity 
is in the hands of the foreign office which is sometimes called the 
first line of defense. 

The defense department or departments frequently develop 
policies which conflict with those of the foreign office. Military 
policy, which emphasizes military preparedness and the use of 
military threats or action to achieve national interests, tends to 
create international suspicion and to induce opposing coalitions. 
Consequently, countries which concentrate on military policy 
are more likely to initiate wars, to win the first battles, but to  
lose the war, than are those which concentrate on foreign policy. 

States have varied greatly in military policy. In  some, pro- 
fessional military men dominate the government and the mailed 
fist is only slightly concealed beneath the velvet glove in the con- 
duct of foreign policy. In  such states domestic policy is sub- 
ordinated to military requirements in materials, resources and 
population, and in the maintenance of secrecy. morale and civilian 
obedience. Individual freedom is thereby reduced, the govern- 
ment controls economy, military forces are large and on the alert, 
and plans for mobilization and attack are continually developed 
by the military staffs. Such states have been characterized as 
"garrison states." 

The opposite type insists on subordinating the professional 
military men to civilians at  the head of the defense departments 
who are, in turn, subordinated to the chief executive or the legis- 
lature responsive to popular opinion. The foreign office and 
diplomacy usually occupy a position superior to the defense 
departments and usually minimize the use of force or threats. 
Military preparedness lags and if, as a last resort, armed force 
is used, materials, weapons and plans have to be in considerable 
measure improvised. The high economic level and the develop- 
ment of science and individual initiative which are likely to charac- 
terize such a state may, however, provide a suitable basis for such 
improvisation. Herbert Spencer distinguished these military and 
industrial types of states, but most actual states occupy points 
halfway between, varying considerably in military policy accord- 
ing to the changing tensions of international relations. 

Military policy generally has a close relation to geographic 
position, political history and social ideals. States without geo- 
graphical barriers protecting them from invasion of powerful 
enemies and with a history of frequent invasion are likely to be 
more dominated by military policy than are states which have long 
felt secure behind the shelter of mountains, deserts or oceans. 
Opinion in such states is likely to accept national power and effi- 
ciency as more worthy ideals than individual liberty and dem- 
ocratic discussion. The existence of these ideals will reciprocally 
influence the character of the state. 

States also differ in the particular characteristics of their mili- 
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tary policy. Some states emphasize the army, some the navy, 
some the air force. Some states give primary consideration to 
the armed forces, some to allies. Some emphasize \Yeapons i~ 
being, some industrial potential. During the 19th century Great 
Britain emphasized sea power, Germany land power and the 
United States minimized all the armed services except when 
actually engage'd in war, relying for security upon the oceans and 
the presumably friendly relations R-ith Great Britain, which con- 
trolled the seas. 

Conditions common to all states impose some limitations upon 
military policy. The nature of the objectives of the two opposing 
groups influences the intensity of the conflict. As a man threat- 
ened with murder will resist more fiercely than one threatened 
only with defeat in a boxing or wrestling match, so a group facing 
extermination or enslavement will make more effort than one which 
fears only the loss of a distant colony or a frontier fortress. In  
either sort of war the actual fighters will of course do their ut- 
most, for no man ever killed or risked being killed wholly in cold 
blood. The difference will be the extent to which the furious emo- 
tions of combat will spread throughout the nation or other fighting 
group and the corresponding proportion of the available resources 
which will be diverted to military purposes. In practice, wars of 
extermination are rare. Each side prefers to ease its own task by 
giving the other something to hope for in case of surrender. Pro- 
longed slaughter both frightens and disgusts normal men; they 
begin to fear the consequences to themselves should it continue 
indefinitely. Another check upon war is what may be called the 
irreducible minimum of individualism. Wars are community af- 
fairs in lvhich individuals ~villingly participate only to the extent 
that they can identify themselves with their community through 
national patriotism or any other sort of loyalty. If any com- 
munity is pushed too hard, the moral forces of loyalty and con- 
sequent self-sacrifice become exhausted and are replaced by the 
desire for peace at  any price. These three, rational fear, disgust 
and the irreducible minimum of individualism combine to form a 
moral limitation upon military policy. 

Wars not intended to end in the permanent political destruction 
of the conquered group may be called politically limited. Polit- 
ically unlimited conflicts, although not so exceptional as wars of 
extermination, are historically rare. Even wars which temporarily 
reduce the conquered to impotence are greatly outnumbered by 
those in which the political aim of the conqueror is only to weaken 
the conquered without depriving them of independence. Modern 
instances are the Spanish-American War: in which the U.S. aim of 
destroying Spanish sovereignty in Cuba was accomplished without 
the necessity for invading Spain itself, and the Russo-Japanese 
War of 1904 in which the Japanese aim of driving the Russians 
from Manchuria was accomplished without invading Russia proper. 
At the opposite extreme from the policy of extermination is the 
policy of "cold war,"or "war of nerves," in which the object is 
to persuade another state to modify ~ t s  policy and yield some 
political point by the mere threat of war without any actual 
fighting or casualties whatsoever. Between the policies of exter- 
mination and threat, the possible gradations are almost infinite. 

Ecoriomic requirements always limit military policy. Fighting 
men cannot get their own living but must be supported either by 
the noncombatant parts of their own community or by seizing 
wealth belonging to their enemies. In  practice, however, the 
moral and political limitations almost invariably create an im- 
perative desire for peace long before the economic resources of 
the fighting group have been exhausted to the point of famine and 
pestilence. S o r  is the degree of limitation concerned with the 
wealth or poverty of the fighting group. The question is entirely 
one of proportion, of whether or not the social order is strained 
by the diversion of a dangerous percentage of the available wealth 
to military and therefore to economically unproductive purposes. 

Technical conditions which include the nature and the destruc- 
tiveness of weapons, the level of tactical and strategic knowledge 
and the degree of peacetime preparedness, affect military policy 
especially by influencing the probable duration of war. The social 
destructiveness of war is not, ho~vever, directly related to the phys- 
ical destructiveness of weapons. Periods of strictly limited and of 

imperfectly limited war have followed each other alternately 
nithout the slightest change in weapons. In  every period the tools 
of peace are the weapons of war; in other words, the scientific 
knowledge and manufacturing skill which is available for the de- 
sign and manufacture of arms equals that which is available for 
construction and for the other forms of producing wealth. Gun- 
p o ~ d e r  was discovered toward the beginning of the modern 
scientific development which extended and enriched European 
civilization. A society which can manufacture poison gas can 
also produce antigas defense. On the other hand. two unarmed 
groups could kill each other off to the last man if they chose. 

At the same time a military policy providing better armament, 
or organization, or more skillful commanders may effect a rapid 
victory in a struggle with a power of approximately equal re- 
sources. Similarly, technical superiority may permit a small, 
weak group to resist for a long time, sometimes even to conquer 
a group stronger than itself in every other respect. 

Technological inventions during the 20th century, especially 
the airplane, radio and the atom bomb, reduced the protective 
influence of geographical barriers. and induced all states with suf- 
ficient power to attempt an independent policy to pay more at -  
tention to military policy. These inventions increased the 
disparity of military power between great and small states and 
induced some of the latter to abandon military policy altogether, 
placing themselves under the protection of a great neighbour. 
The increase of the destructiveness of war had. it is true, provided 
a strong impulse for the subordination of military policy to  inter- 
national organization, giving greater assurance of security through 
law. International institutions had not yet created confidence 
in the reliability of collective security. After World War 11, 
military policy tended to dominate in all of the great powers. 

VI. HISTORY OF WAR 

The study of hostilities among animals can contribute knowl- 
edge of typical psychological situations leading to war; of the 
influence of specialized techniques (such as the panther's striking 
power, the antelope's fleetness, the buffalo herd's mass charge, the 
tortoise's heavy armour, the co-operativeness of the social insects) 
upon the frequency and intensity of war; of the relative survival 
value of different techniques upon the individual, the group and the 
species; and of the relationship of conflict, competition, co- 
operation, territorial control, hierarchic dominance, and other so- 
cial and psychological factors related to hostilities upon the course 
of organic and social evolution. 

War properly so-called, however. is a human phenomenon and 
its history may be divided into primitive, historic and modern 
warfare roughly in accordance with major inventions in the fields 
of communication and weapons. Historic warfare is distinguished 
from primitive warfare by the fact that it occurred among groups 
that used writing and usually the horse. Modern warfare began 
among groups that used printing and the gun. These inventions 
were rapidly followed by the steamboat, locomotive, motorcar 
and airplane; the telegraph, telephone, radio and radar; the rifle, 
machine gun and the chemical and atomic bomb; until warfare 
came to be conducted by instruments of communication, transport 
and destruction greatly extending the biological equipment of man 
or animals. 

Primitive war was usually highly formalized. Ostensibly it had 
the object of vindicating the group's mores which were offended, 
or thought to have been offended, by a member of another tribe. 
War was seldom fought for economic gain or political conquest 
among the hunting and collecting peoples. With the advent of 
herding and agriculture the latter objectives played an increasing 
role. Whatever its ostensible purpose, primitive war served to 
manifest the unity of the fighting group, its distinctiveness from 
its neighbours and the reality of its customs and institutions. 
War distinguished the co-operating "in-groups" from all opposing 
"out-groups," thus contributing to its social solidarity. 

Historic warfare arose when agriculture. communications and 
political organization had developed sufficiently to permit division 
of labour, the accumulation of surpluses and states of large area 
and population. I t s  characteristics differed among various civili- 



zations and a t  different stages in the same civilization. The 
civilizations of Babylonia, of classical antiquity and of Japan 
appear to have been much more warlike than those of Egypt, 
China and India (see Wright, op. cit., p. 572). 

An individual civilization usually began with many groups, 
each with a ruler conscious of the religion, the organization and 
the economic needs of the group, struggling to maintain the group 
against the pressure of others and to increase its power. The 
interest of the group was identified with the interest of the ruler 
to maintain and augment his position, wealth and glory. Such 
struggles tended to reduce the number of independent groups by 
conquest-the principle of the fish in ancient Indian philosophy 
because it had been observed that the great fishes smalloned the 
smaller. The destructiveness of warfare tended to increase with 
the size of belligerents and the progress of military invention. The 
Lvar of dash and maneuver tended to be succeeded by the war of 
mass and attrition, usually ending in the unification of the civ- 
ilization by universal conquest. This was follo~ved by over- 
centralization, corruption and decay, permitting the external and 
internal barbarians eventually to destroy the civilization and to 
begin the development of a new one. The great wars which 
usually preceded universal conquest were frequently accompanied 
by unsuccessful efforts a t  conciliation, disarmament and peaceful 
federation. This course of change can be studied in the civiliza- 
tions of Egypt, Mesopotamia, China and India; and there is some 
evidence of similar changes in the warfare of the civilizations of 
Mexico, the Andes, Gaul and central Asia. The historic record 
is, however, clearer for the classic civilization of ancient Greece 
and Rome and the Christian civilization of medieval Europe. 

1. Ancient War.-The early Greeks were in touch with the 
older Oriental civilizations, concerning which there is considerable 
information. One of the earliest Sumerian sculptures from Baby- 
lonia, probably dating from about 4000 B.c., shows soldiers fighting 
in close order, wearing helmets and carrying spears and shields. 
The chief technical innovation in oriental warfare of which there 
is knowledge was the introduction of the horse; with the aid of 
this powerful and originally terrifying beast, the Hyksos, an -4siatic 
and probably nomadic tribe, temporarily conquered Egypt about 
1750 n.c. When first known to the Greeks, the orientals had long 
possessed organized and disciplined armies equipped with metal 
weapons, and to some extent with metal armour. They had in- 
fantry, cavalry, missile-using auxiliaries, fortifications and war- 
ships, distinguished from the merchant ships of the day by sharp 
proms or rams and propelled like those merchantmen by oars, 
with sails as auxiliary power. Existing Egyptian models show 
companies of soldiers uniformly equipped and marching in step. 
One oriental people, the Assyrians, had made conquest their chief 
business, specializing in war waged with great energy and cruelty 
until they themselves had been annihilated. 

The Greek civilization, which afterward became Greco-Roman, 
entered in 431 B.C. a period of great and destructive wars 
lasting until 29 B.C. The Greek political unit was the city-state, 
which worshiped gods who were primarily local deities. Con- 
sequently, when the increasing pressure of population in 5th- 
century Greece could no longer be eased by colonization, there 
was no moral unity either political or religious sufficient to limit 
strife strictly. The first of the great Greek internal struggles, 
the Peloponnesian War between confederacies of city-states led 
respectively by Athens and Sparta, continued for 2 7  years with 
two short pauses, producing such a crop of atrocities that there- 
after the tone of Greek life was permanently lowered. No lasting 
peace resulted from Athens' defeat. The rise of the half-Greek 
kingdom of Macedonia to dominance in Greece and the rapid 
conquest of the vast Persian empire by Alexander the Great 
enormously extended the area of Greek culture without ending its 
internal conflicts. The conquest and assimilation of the Mediter- 
ranean world by Rome, of which the chief military incident was 
the defeat of the Semitic, north African power of Carthage in spite 
of the temporarily successful invasion of Italy by a Carthaginian 
army under Hannibal, unified Greco-Roman civilization in what 
was, in a sense, a confederation of city-states. The last century 
of Roman expansion, however, saw a series of Roman civil 

wars which, although they did not affect the unity of the state, 
were accompanied by massacres and bred an intense longing for 
peace. 

Technically the art of war improved throughout the period, 
with armies gradually changing from civic militias to mercenary 
forces Although all free citizens seem to have been legally liable 
for service in these militias, the recruiting field was narrowed by 
the universality of slavery and because the citizens had to find 
their equipment. I t  was not worthwhile to mobilize more than 
a handful of those too poor to buy armour, since (except for a 
brief interval under Alexander and his immediate successors) 
heavy infantry was the chief arm. The principal weapon of the 
Greek heavy infantryman was a thrusting spear, the formation 
being a single deep line called the phalanx. During the pre-Roman 
period light infantry, cavalry and siege artillery improved; cata- 
pults were sometimes used in open warfare as "field artillery." 
The Romans returned to dependence upon a civic militia of heavy 
infantry, but in a new form, the legion. They replaced the 
thrusting spear with t v o  heavy throwing spears, and fought at  
close quarters with a short thrusting sword which could be effec- 
tively used in formations more flexible than the phalanx; the latter 
therefore could be out-maneuvered. Also, the legion stood in 
three lines, permitting successive shots and keeping the reserves 
out of the moral strain of being close behind the immediate com- 
batants. Distant campaigning compelled the professionalizing of 
the legion coincidentally with the beginning of the Roman civil 
wars. 

In A.D. 29 Augustus became emperor and established a strict 
limitation of war. He reduced the numbers of the professional 
army, which he set a t  about 333,000, and this tiny constabulary 
long guarded and policed the Roman world from the Atlantic to 
the Euphrates and from the Rhine to upper Egypt. H e  system- 
atically disarmed the free civilians, who became unwarlike and 
remained so until long after ancient times. 

The internal decline of Roman society was accompanied by a 
lowering of the quality of the Roman troops, which could no 
longer be paid or disciplined as regularly as before. Consequently, 
increased numbers had to be raised, the support of which burdened 
the diminishing revenues. By about A.D. 400, numbers may have 
reached i5o.000. The army became chiefly barbarian in personnel. 
partly because barbarians were cheap to maintain compared with 
civilized men; partly because the latter were increasingly unwar- 
like. Meanwhile tm70 combined causes made armoured cavalry 
superior to infantry; first, the need for mobility in an army used 
chiefly for running domn raiders; second, the lowering of military 
quality which made infantry unable to resist cavalry charges with- 
out massing in close formations covered by hedges of thrusting 
spears. In turn, these close formations lowered infantry offensive 
power, making cavalry the offensive arm. 

Nevertheless, except for the south and east coasts of Britain 
and perhaps a strip along the Danubian frontier, the Roman 
armies everywhere prevented the permanent occupation of im- 
perial territory by the outer barbarians. In  the 5th century, as 
the material side of civilization continued to decline, the reality of 
local government in the western provinces was taken over by 
barbarian hereditary commanders or barbaric auxiliary units in 
the Roman army. This process, however, is generally recognized 
by historical scholarship to have differed greatly from successful 
invasion. The commanders in question were usually Romanized 
or at least half-Romanized; in every case except the mutinous 
Vandal chieftain in Africa they acted legally as deputies of the 
emperors, and none except the Vandal ever made war on an 
emperor. 

2. Medieval War.-The middle ages, from about A.D. 500 to 
1500, strictly limited warfare within Christendom by a new moral 
unity centring in the catholic, i.e., universal, church. Early in 
the period the empire gradually became Christendom, as the 
moral authority of the church increased, while the power of the 
emperors declined. 

Technically, armoured cavalry remained the chief arm through- 
out the period, but before A.D. 800 the typical soldier in the west 
was no longer a professional, but a feudal militiaman. Profes- 



sional armies, being expensive, were always small compared with 
the populations supporting them. To be effective they had to be 
regularly paid and capable of rapid movement over long distances, 
which conditions the debased Roman society, too impoverished to 
maintain its road system, could no longer fulfill. After the loss 
of many provinces to the fanatical Moslems, the western part of 
the diminished remnant of Christendom-its peoples still dis- 
armed as they had been since Augustus-had to meet a new trial: 
devastation by mobile and ferocious raiders. Scandinavian sea 
pirates called Vikings, Magyar horsemen and Moslems. A remedy 
was found by organizing u-estern Christendom for local defense 
on an aristocratic militia system under hereditary leaders. most 
of whom were descended from the wealthy class of the earlier 
dark ages, although some were "self-made." 

Superficially; it is hard to recognize medieval wars as limited; 
all rich laymen were soldiers, and medieval literature is full of 
tales of battles, and medieval art full of every sort of military 
symbol. Nevertheless, the evidence is clear that the frequent 
armed strife between medieval Christians was socially trivial. 
The Plantagenet and Valois families could squabbie over the 
crown of France through the Hundred Years' War without general 
and lasting strain to the social order in France through such pro- 
longe$ hostilities. Large armies operating far from their bases 
were exceptional; volunteer forces were raised for special occa- 
sions, usually crusades against non-Christians. The jo.000 vol- 
unteers with whom William the Conqueror is recorded to have 
invaded England were numerous for such a campaign. Private 
wars between nobles seem to have troubled general public order 
less than the violence incidental to modern labour strikes. 

The essence of the strict medieval limitation of war was that 
prolonged offensive campaigns on a large scale within Christendom 
were made impossible. In  general, Christians felt Christendom 
to be one country whose differences were unimportant compared 
with the gulf between Christian and non-Christian. Technically, 
limitation was assured by the nature of the military obligation and 
the taxing system. All freemen except the highest were bound by 
oath to serve an immediate superior in arms at their own expense; 
but except for the defense of their own locality they had to serve 
for 40 days only in each year. Beyond that time their superior 
had to pay them, and this the law and custom of the time forbade. 
The ordinary expenses of government had to be met by the 
hereditary ru'er from the rents and dues from lands which he 
individually owned; he could not increase these rents and dues 
because they were fixed by custom. Emergency taxation was a 
free grant to the feudal superior by his inferiors, usually to a king 
by his great vassals, which they could refuse at will. Consequently 
most medieval armies were tiny. In  the Albigensian crusade the 
decisive battle of Muret was won by a striking force of 900 ar- 
moured cavalry, supported only by an even smaller body of ill- 
armed infantry; while in famous fights like Poitiers and Agincourt 
the victors, the Black Prince and Henry V of England, commanded 
numbers of fewer than 8,000 and I j.000 respectively. 

Through the early and central middle ages a typical army con- 
sisted primarily of armoured cavalry. Usually, but not always, 
infantry were ill-armed and of secondary value. On the defensive 
the armoured horsemen would habitually dismount, as Harold's 
elite did a t  Hastings, and form the front rank or ranks, while the 
lesser men stood behind them in a deep mass. On the offensive, 
although archers might support mounted charges with their fire, 
the average value of foot soldiers u-as slight. City militias were 
usually better than peasant infantrymen. Fortification was prev- 
alent, while siegework declined, so that sieges remained long until 
near the end of the period. 

Warships remained rowing vessels fighting by ramming or 
retrograded to sailing ships fighting by the primitive method of 
boarding. 

Although the aristocratically commanded feudal militias fol- 
lowed up their success in repelling the Vikings and other raiders 
of the dark ages by crushing the Spanish Yloslems and the pagan 
Prussians and Lithuanians, and by long maintaining themselves 
against the Moslems in distant Syria, nevertheless their military 
shortcomings were obvious. Their chara.cter made high training 

and discipline impossible. Consequently, western sovereigns often 
chose to use their scanty revenues to hire mercenaries with some 
professional skill who T%-ould at  least remain ~vhile paid. These 
mercenaries were usually of a cosmopolitan sort, frequently unem- 
ployed and generally hated as savage plunderers. Throughout 
most of the period. the Byzantine emperors of Constantinople 
kept up a professional standing army which long maintained much 
of the high Roman military tradition. 

In  the 13th and still more in the I 5th century the medieval limi- 
tation of war began to weaken. The moral authority of the church 
diminished through the corruption of the higher clergy. Sover- 
eigns became more cynical and cruel. and war, although remaining 
small in scale, became more ferocious with the increasing employ- 
ment of the mercenaries just described. At the same time military 
technique developed. The rise of mercenaries, although socially 
harmful, was technically a symptom of greater wealth and a more 
specialized economy. The English longbowman, drawing his bow 
to the ear, became a valuable auxiliary to the armoured man-at- 
arms. The Swiss, whose poverty made armour and horses rare 
among them, developed a true attacking infantry for the first time 
since the ancient Romans. Although armed chiefly with clumsy 
long pikes, their great attention to drill made their deep formations 
both mobile and maneuverable. The appearance of disciplined in- 
fantry diminished the importance of cavalry, and by improving 
pioneer work would in any case have shortened sieges. (See also 
KAVIES, EARLY HISTORY OF.) 

3. Modern War.-Modern civilization was ushered in by the 
discoveries of Columbus and his contemporaries, bringing most 
sections of the world into continuous contact ~ ~ i t h  one another; by 
the integration of modern states under absolute monarchs who 
claimed temporal sovereignty above the religious claims of Chris- 
tendom; by the use of the printing press to make people conscious 
of vernacular languages and national differences; and by  the use 
of gunpowder by sovereigns to reduce the castles and the auton- 
omy of the feudal nobility. The first effective use of gunpowder 
was in siege artillery which: against fortifications unsuited to  
counter battery work, made 15th-century sieges rapid affairs. I n  
1453 the siege by the Turks of Constantinople, the most strongly 
fortified of medieval cities, lasted only j j  days. Toward the end 
of the 15th century the French and Turkish governments raised 
small, permanent standing armies. 

War has been an important factor in spreading western civ- 
ilization throughout the'world and in creating the conditions for 
a world civilization. Four phases can be distinguished in the his- 
tory of modern war, the first three lasting nearly I jo  years. 

The Religious Wars.-In the first phase, ending in 1648, the 
chief military events were the religious wars. After about 50 
years, during which the diminishing limitation of war inherited 
from the middle ages was further weakened, the moral unity upon 
which that limitation had rested was destroyed by the appearance 
of various Protestant religious bodies determined upon the reform 
of the church. When added to the struggle for power of the 
rising princes, the fearful popular passions resulting from this 
theological conflict produced a series of savage and de'structive 
wars culminating in the Thirty Years' War, the most horrible 
military episode in western history prior to the 20th century. 

Throughout this phase, armies remained small in proportion 
to population, because much of the medieval feeling against taxa- 
tion continued. The Spanish army which invaded the Netherlands 
in 1566 and proved invincible to the Dutch in mobile warfare nurn- 
bered only II;OOO; the peace strength of the largest early 17th 
century standing armies in Christendom, the French and Swedish, 
was only I j.ooo each; and until after the end of the religious wars, 
concentrations of 20,000 men were seldom seen on either side in a 
battle. 

The destructiveness and horror of the wars of the time resulted 
from the nature of the troops and the absence of a regular supply 
system. Militias of the medieval sort still existed but continued 
to decline. and were seldom used for serious fighting except in the 
case of civic militias defending towns. The typical soldier was 
the temporarily hired and ruffianly cosmopolitan mercenary, so- 
cially similar to his late-medieval predecessors in evil. The 



WAR 
irregularity of his employment seldom permitted his' higher com- 
manders to control him firmly. Indiscipline was increased by ir- 
regularity in pay; sovereigns were tempted to enlist more men 
than they could long support. The high discipline in the armies 
of Spain, the first military power of the period, owed much to 
the constant stream of bullion from Mexico and Peru. MTorst of 
all was the chronic lack of an efficient commissariat. In the 
French and German religious struggles even a commander desirous 
of controlling his men was usually compelled to let them scatter 
to  forage in order to live. The hardened scoundrels who ordi- 
narily composed these foraging parties became a curse to the civil 
population. 

No such orgies of wanton destruction and violent crime as those 
of the Thirty Years' War had been seen in Europe since the 
Viking raids of the 9th century. The constant ravaging bred 
famine and pestilence. Cannibalism was frequent; usually it 
was the dead bodies of executed criminals which were eaten, but 
once, in Alsace, prisoners were actually, killed for food. His- 
torians long held that three-quarters of the German-speaking 
peoples perished, and later estimates of a loss of one-third put 
the dead at  7,ooo.ooo. 

Tactically the wars of the time showed a rapid development of 
the revolutionary influence of gunpowder. Both siege and field 
artillery became handier and more mobile. I n  the early 16th 
century, before fortifications suitable both for resisting shot and 
for  mounting cannon of their own were designed, sieges were 
lightning affairs. In  I 523 the strong but old-fashioned defenses 
of Landstiihl in the Rhineland were battered down in one day. 
Later, however, earthworks and stone towers of a new type, 
capable of offering a long resistance, were developed. Field 
artillery scored its chief successes early in the period; a t  Ravenna 
in 1512 both French and Spanish guns played a great part, the 
French pieces contributing greatly to the final victory; and at  
Marignano in 1515 the French field pieces, firing upon the deep 
Swiss formations, prepared the way for the last great success of 
armoured cavalry of the medieval type. Increasing poverty 
caused by the religious wars seems later to have reduced the pro- 
portionate number of guns available. Both infantry and cavalry 
were increasingly armed with hand firearms. Late 16th-century 
cavalry tended to abandon the lance for the pistol, although after- 
ward a return to shock action took place. Infantry muskets 
which could kill a horse at 400 paces-if they chanced to hit him- 
are found early in the period, and before its end about three- 
fifths of the average infantry unit were musketeers, the rest being 
pikemen for close combat. The use of armour steadily decreased; 
to be strong enough to turn bullets it had to be unbearably heavy. 

In  naval warfare the gun became the chief weapon. Since many 
guns made ships too heavy to be rowed, sails became the chief 
propellant outside of the Mediterranean where some row galleys 
were still found useful in the frequent summer calms. Tactics 
under sail, however, developed only slowly. 

During the middle phase of the agonizing Thirty Years' War, 
Gustavus Adolphus of Sweden, in his brief but brilliant career, 
showed that the efficiency of armies could be increased and the 
social destructiveness of war simultaneously decreased by a regular 
supply service which permitted the men to be kept with the 
colours. Toward the end of that struggle the weakness of govern- 
ments permitted the appearance of peace propaganda by broad- 
sheets and other means. The peace of Westphalia (1648) 
established the doctrine of territorial sovereignty. Europe was 
permanently divided in religion under the theory that the sov- 
ereign could decide the religion of his subjects. 

The 18th-Century Lilnzted Wars.-From the end of the Thirty 
Years' War in 1648 to the attempt of the revolutionary French 
republic to enforce universal compulsory service in 1793, a strict 
limitation of war prevailed. 

After the Thirty Years' War Europe was sick of blood, as 
ancient Rome had been after the civil wars before Augustus, and 
as the 20th century world was to be after 1918. The medieval 
idea of legitimate, hereditary government remained, together with 
much of the medieval social order and institutions. Upon these 
foundations, and especially upon the classical ~ u l t u r e  then com- 

mon to all educated men. a new moral unity was built by means 
of a humanist cult of moderation, reason and decorum. Anything, 
SO felt the men of Louis XIV's day, was better than the destruc- 
tive passions which they despised under the common name of 
"enthusiasm." 

The late 17th- and 18th-century conduct of land warfare carried 
further the military reforms of Gustavus Adolphus. Although a 
certain "floating supply" of irregularly employed cosmopolitan 
mercenaries remained, armies became permanent standing forces 
loyal to their sovereigns, who in western Europe were also their 
national leaders. Uniforms seem first to have been introduced 
under Louis XIV. Compared with the straggling and usually 
criminal plunderers who had preceded them, the new standing 
armies were habitually and fully supplied by an elaborate system 
of magazines, and were at  the same time strictly disciplined, both 
to increase their tactical efficiency and to prevent their harming 
either friendly or nominally hostile civilians. Gen. Thomas Gage, 
commanding for England in Boston in I 774-7 j, hanged two of his 
own soldiers merely for breaking into a colonist's shop. Under 
such conditions service in the ranks was little better than honour- 
able slavery, so that only the more adventurous individuals or the 
poor would enlist. Frequent desertions furnished another argu- 
ment in favour of strict control. Outqide Prussia, militia service 
as a citizen-soldier almost disappeared. Only in Prussia was there 
a real system of training reserves for the standing army by a partial 
and highly selective system of compulsory service which spared 
the middle class and all artisans, taking only such peasants as could 
be spared from necessary farm labour. 

Until about 1700 a dwindling proportion of infantry still carried 
pikes, but after that date the introduction of the bayonet made 
the musket and bayonet the universal weapons of infantry, and 
infantry tactics were directed toward developing the greatest pos- 
sible firepower. A highly specialized tactical system adapted to 
the unfenced open-field agriculture of most of central and western 
Europe was devised. When deployed for battle the men stood 
in shallow formations usually three deep, and marched slowly 
forward to close with the enemy, carefully keeping their alignment, 
because any who advanced beyond their comrades would have 
their ears blown in by the detonation of the coming discharge. 
The high point of the art was to "reserve fire" until very near, to 
compel the enemy to throw away his fire by firing too soon, and 
then to pour in one's own volley a t  murderously close range while 
the enemy was reloading. All firing was supposed to be by volleys 
at  command, and a single "perfect volley," like Wolfe's a t  Quebec 
in 1759, might decide a general action. The point about reserving 
fire explains the much misunderstood incident of the English of- 
ficer who, at Fontenoy in 1745, taunted the French guards to fire 
first. Although he may have been drunk, he was by no means 
merely playing the fool; behind his bravado lay a sound tactical 
principle. The disappearance of the pike somewhat increased the 
combative value of cavalry. On the other hand, the shallow in- 
fantry formations diminished that of artillery; in no important 
battle do guns seem to have been decisive. 

Although military numbers increased, especially around 1700 
toward the end of Louis XIV's reign, in accordance with the 
general increase in population, aggregate wealth and strictness of 
political organization, nevertheless those numbers remained far 
smaller in proportion to population as compared with conscript 
forces of the 20th century. France in the time of Louis XIV had 
a population of about 19,000,000; if fully mobilized under uni- 
versal service this would have given him nearly 2,000,000 soldiers, 
whereas his greatest numbers may not have exceeded 300,000. 
Eighteenth-century governments, although stronger than their 
early modern and medieval predecessors, had only limited author- 
ity over the persons and purses of the governed; and economies 
could not sustain more than 3% of the population in the field. 

The humanist reverence for moderation and reason, together 
with the restricted numbers of the armies, their professional char- 
acter and the high standard of training and discipline necessary 
for the tactics of the day, resulted in an economical conduct of 
war. Since governments seldom desired to destroy a rival govern- 
ment, but only to gain concessions from it, wars were for limited 



political objectives. Generals could not rashly expend soldiers 
trained for many years and not easy to replace. Accordingly, as 
in most professional armies throughout history, he who won by 
skill and craft was more admired than he who won by mere pound- 
ing. Superficially this seems contradicted by the amazing battle 
losses-the Russians at Zorndorf in 1758 had 37% and the Prus- 
sians 305% casualties in a few hours-and also by the extreme 
boldness of commanders like Marlborough, Charles XI1 of Sweden 
and Frederick. But the contradiction is more apparent than real: 
Marlborough was relieved for incurring excessive losses; Charles 
XI1 was admittedly rash to folly; and Frederick through all his 
daring offensives was always careful to keep his army in being to 
fight another year. Although in weak hands such methods degen- 
erated into slackness and formalism, the essential reasonableness 
of the effort to win without excessive bloodshed was recognized. 

The same desire for economical warfare was reflected in the part 
played by fortresses and entrenched lines. The great military 
engineer Sebastien Vauban constantly insisted that the besieging 
troops should keep covered, advance by sapping and wear down 
the garrison by their fire instead of assaulting. His chief technical 
invention was that of "parallels," successive entrenched lines to 
shelter the besieging infantry. 

Naval tactics appropriate to the sailing ship fighting by gunfire 
were devised. Since ships are always much longer than they are 
broad, they can mount more guns on the broadside than either 
ahead or astern. Consequently the best formation of such a fleet 
is in line ahead which permits all broadsides to fire. Before 1700 
xarships had become specialized into ships of the line and lighter 
craft, the former being more stoutly constructed and mounting 
heavier batteries. Throughout most of the period naval battles 
were fought in parallel lines. Toward the end, however, the fre- 
quently indecisive results of such engagements and their disadvan- 
tage to the fleet (which, being to windward, must receive hostile 
broadsides without effective reply while bearing down to close 
quarters) led to the more decisive procedure of attempting to break 
the hostile line by cutting it in pieces. 

Revolutionary and National War.-The great and destructive 
wars after 1793 were characterized by the widely extended author- 
ity of governments over the governed, the expression of this au- 
thority being the universal compulsory-service mass army with 
its corollaries of almost unlimited taxation and the regimentation 
of civilian life. All these things were first attempted by the revo- 
lutionary French, and few prolonged wars of the sort ended, other- 
wise than in the destruction of the government of the defeated 
side by revolution. The vast authority necessary for such colossal 
efforts was later to be called total or totalitarian. 

After the destruction of the 18th-century humanistic moral 
unity which had insufficiently appealed to the imagination and had 
therefore attracted no strong loyalty, no moral force able to end 
or moderate potential strife was found. The destructiveness of 
war even to the victor, the material advantages of international 
trade. and the stability of the European balance of power regulated 
by British policy supported by sea power, limited fighting in 
Europe during the century between the Sapoleonic Wars and 
World War I.  During that century all the wars in Europe to- 
gether cost few more lives than did the American Civil War 
(1861-65), itself less costly in life than the Lopez War in South 
America (1865-jo) , and the Chinese Taiping rebellion (18 jo-64). 
The driving force of interclass struggle for political and economic 
equality, and of international conflict for national self-determina- 
tion and imperial expansion increased tensions during the latter 
part oi this period and led to the two most destructive wars of 
history from 1914 to 1945. 

The first episode of the period is that of the Revolutionary- 
Napoleonic wars between France on one side and on the other, 
England, supported by a series of temporary coalitions, the last 
of which finally crushed Napoleon in 181 j. In -4ug. 1793 the 
French revolutionary politicians: justly fearing for their lives be- 
cause of what all Europe felt to be their crimes! and terrified by 
the threatened dissolution of the French regular army, passed the 
first universal compulsory-service law in history. Although the 
immediate tangible result of this law has been much debated, it  

was, very logically, accompanied by attempts to control and com- 
pel the labour of the civilian population. Meanwhile new tactics 
and strategy were developed. The raw revolutionary levies could 
not be sufficiently disciplined to stand in close formations and fire 
volleys at  command Profiting perhaps by the experience of 
French officers who had served in the American Revolution, those 
levies discovered the effectiveness of fire at  will by agile swarms 
of skirmishers who offered no target for the volleys of the hostile 
regulars. For bayonet charges the revolutionaries formed in 
tumultuous columns of shouting men. At the same time their 
very deficiencies helped them to march ~vell;  the chaos of their 
supply system freed them from the slow movement and distribu- 
tion of food to and from magazines, and compelled them to live 
off the country. Their lack of tents and baggage wagons left them 
unencumbered. Their new formations and their mobility. together 
with favourable chances of war against the sluggishly led armies 
of the First Coalition, saved the republic. 

The high talent of Napoleon systematized the new procedure. 
For years his rapid marches. bold attacks, and contempt for the 
accepted rules of war bewildered opponents. Under him the 
French, who had already taken the offensive before his rise to 
power, entered every capital in Europe from Madrid to Moscow. 
Preoccupied with numbers, he used the conscription law of 1798, 
which replaced the original law of 1,793 and made men liable from 
their 20th to their 2 5th year, to give him constantly larger armies. 
Another innovation was the concentration of guns in great bat- 
teries, thus making artillery again a decisive arm 

Nevertheless his successes only increased his difficulties. Eng- 
land, secure from invasion through her superior fleet, could prob- 
ably have been worn down had Napoleon achieved a true peace 
on the continent; but this he could not do. Although the Revo- 
lutionary-Napoleonic ideas appealed to certain elements, Europe 
could neither be revolutionized nor permanently cowed. Napo- 
leon's constant aggressions, his violations of neutral states and the 
humiliating treaties imposed upon temporarily helpless enemies 
bred permanent distrust and desire for revenge. Chronic looting 
by the French angered Europe Rivals began to learn his methods; 
Austria, and to some extent Prussia, copied the French mass army. 

In  vain Napoleon increased his numbers. Feeling himself con- 
stantly driven to advance still further while an undefeated conti- 
nental power remained, in 1812 he led into Russia the largest field 
army yet known to history, nearly joo,ooo men. When inflexible 
Russian national spirit and the climate brought disaster, his politi- 
cal position a t  once began to crumble, as one by one every conti- 
nental power turned against him. Although exhausted France 
raised another almost equally large army, French military quality 
was now declining. and in the autumn of 1813 the victory of over- 
whelming allied numbers at  Leipzig was the beginning of the end. 

The military history of the 99 years from Kapoleon's fall to 
1914 was marked by the survival of the mass army and by the ab- 
sence (except for the American Civil War) of prolonged mass 
warfare. At first, universal service survived only precariously 
through military theory and through the action of Prussia. In  a 
Europe as sick of blood as after the Thirty Years' War, a moderate 
peace was made with France and a short-lived attempt was made 
to renew the 18th-century limitation. France and Austria, al- 
though both retained universal legal liability for service, drafted 
so few men and for such long terms that their armies became pro- 
fessional in spirit. When in 1830 a Dutch force besieged the 
citadel of Antwerp, a mutual agreement to spare the town by 
confining firing and active operations to the side of the citadel 
which faced the open country was made in 18th century fashion. 
For a full generation Europe saw no war between great powers. 

Nevertheless, 18th-century humanistic moderation could not 
really be revived. The closely connected forces of democracy and 
nationalism, both intertwined with the rise of the commercial 
middle class and with the romantic movement in thought and 
letters. again became active. A capital instance of romanticism 
was the undue admiration for Napoleon. Dazzled by his victories 
and moved by the melodrama of his meteoric rise and fall, men 
insufficiently considered the proved weaknesses of his political and 
military system. The work of both great 19th-century theorists 



of war, the French-Swiss, Antoine Jomini, and still more the 
Prussian, Clausewitz, is touched with this error. Clausewitz, 
although a profounder philosopher than Jomini, too often calls 
Napoleon "the god of war." Meanwhile Prussia, a poor but ve- 
hemently ambitious power, carried the revolutionary French idea 
of universal service even further by adding universal peacetime 
training. 

Toward the middle of the 19th century strife between the great 
European powers was renewed with the wars for Italian and Ger- 
man unification and the Crimean War to check the ambition of 
Russia. The stability of the balance of power prevented these 
wars from spreading or seriously straining the social order of Eu- 
rope. The American Civil War, a four years' war of exhaustion in 
which the defeated South fought to the last gasp, showed that fear- 
ful struggles were still possible. Socially, 1861-65 followed the 
Revolutionary-Napoleonic pattern of fierce popular passions and 
of mass armies raised by compulsory service. Technically, how- 
ever, this was the first of the industrial wars. Machine industry 
and ease of communication by steamship and railway specialized 
the economy of various regions, making them vulnerable to block- 
ade. The South had imported manufactured goods from the North 
and from Europe, paying for them by exporting tobacco and espe- 
cially cotton, so that the cutting of its external communications 
by the North damaged it. Railroads also made it possible to sup- 
ply large armies more easily and permit rapid strategic movement; 
steamships made movement at  sea independent of winds, and a t  
the same time tied fleets more closely to their bases by necessitat- 
ing regular supplies of fuel. Other effects of industrialism upon 
naval warfare were evident in ironclad ships, anchored mines, tor- 
pedoes and a rudimentary submarine. 

The first effect of industrialism upon land. tactics was to 
strengthen the defensive by arming the infantry of both sides with 
rifles, thus suddenly increasing the effective range of hand firearms 
from less than roo to more than 600 yd. Cavalry charges, close 
infantry formations and volleys at  command became equally im- 
possible, and toward the close of the struggle troops in the pres- 
ence of an enemy formed a habit of entrenching in order to live 
a t  all. The combination of rifle fire and entrenchment helped to 
postpone tactical decisions, thus tending toward a strategy of ex- 
haustion. The use of railroads, on the other hand, made it  possible 
for commanders to move troops rapidly and contributed to offen- 
sive power and the ultimate victory of the Union. 

The significance of the new strong defensive, however, was lost 
upon Europe. The able Prussian chief of staff, Count Helmuth 
Carl von Moltke, is said to have contemptuously called the Ameri- 
can Civil War, "a struggle between two armed mobs. . . from which 
nothing could be learned." European soldiers continued to be- 
lieve in rapid decisions obtained by dashing, Napoleonic offen- 
sives. This belief, plus the skillful use of railroads, produced the 
rapid Prussian victories of 1866 and 1870. In  1866 Austria was 
beaten in seven weeks. In  1870 the French regular army was put 
out of action in four weeks. The real significance of both cases 
was the political weakness and inferior command of the victims. 
Austria was a dynastic state with no general patriotism; the France 
of 1870 was riddled with faction, while Moltke had developed a 
railroad system permitting rapid mobilization and a decentralized 
system of command suited to large-scale operations, since it left 
subordinate commanders free to act according to circumstances. 

The moderate peace made in 1866 eventually led to an Austro- 
Prussian alliance, but the immoderate terms of 1871-by which 
not only German-speaking Alsace, but also French-speaking Lor- 
raine were taken from France-produced lasting political strain. 

Meanwhile every continental European power and also Japan 
hastened to organize a mass army on Prussian lines and to imitate 
Moltke's system of command and general staff. Although no two 
great European powers fired a shot a t  each other until 1914, the 
expense of the colossal armies and of the increasingly large and 
complicated warships which made up the battle fleets resulted in 
heavy political and financial strain. 

During the 43 years of armed peace there developed an exagger- 
ated cult of the offensive, regardless of the defensive strength of 
existing weapons. I n  vain did the Russo-Turkish, Anglo-Boer, 

Russo- Japanese and Balkan Wars repeat the lesson of entrench- 
ment and a postponed decision. Before 1866 the rifle had become 
a breechloader; it became a magazine rifle and was next supple- 
mented by the machine gun. Soldiers closed their minds and 
continued to estimate the strength of armies chiefly in terms of 
infantry numbers. 

World Wars.-World War I began with the Austrian invasion 
of Serbia on July 29, 1914, followed by the entry of Germany as 
ally of Austria, of Russia as protector of Serbia, and of France 
and England in entente with Russia, later joined by Japan, Italy 
and the United States. After six weeks' fighting the two largest 
field armies ever seen, each of nearly 2,000,000 men and both 
seeking a rapid decision by means of a neo-Napoleonic offensive, 
found themselves stalemated in trench lines which soon stretched 
from Switzerland to the North Sea. As the most extreme meas- 
ures, including the violation of neutral Belgium by the Germans 
in order to turn the French left, proved indecisive throughout this 
first phase of movement, so the failure to break the trench barrier 
determined the entire course of the war. Without room to maneu- 
vre and thus condemned to frontal attacks, ,for more than four 
years the neo-Napoleonic generals who had despised fortification 
failed to solve the problem in siege warfare set by modern fire 
power, especially by the machine gun, combined with trenches and 
barbed wire. Notwithstanding delusive instances in which suc- 
cess repeatedly seemed within reach, every assault finally failed 
in mud and blood. Attempts to crush the defensive by multiplying 
guns and shells finally resulted in bombardments so severe that 
assaulting troops themselves could not advance across the chaos 
of shell craters. 

Although all nations had declared war in a mood of exaltation, 
the most intense official propaganda could not keep the spirit of 
the original belligerents from being worn down by the long, grind- 
ing struggle. The enormous authority of governments and the use 
made of the credit system merely hastened collapse by intensify- 
ing the various war efforts. In  1917 the comparatively primitive 
social order of Russia dissolved after something like 8,000,ooo 
casualties had been inflicted upon its ill-equipped armies, and 
France threatened to break down as large sections of its army 
mutinied. In  1918 the governments of Austria and Germany were 
overthrown by revolution, while their armies, although on the 
verge of dissolution, were still in the field. Total losses were esti- 
mated at  ~o,ooo,ooo soldiers and an equal number of civilians 
dead, and 20,000,000 wounded as a direct result of hostilities, and 
another 20,000,000 dead from war-spread epidemics and famines 
throughout the world. Economic costs were estimated at  $338,- 
ooo,ooo,ooo, of which $186,000,000,000 were direct costs. This 
estimate did not consider the gains from war-stimulated produc- 
tion or the losses during and after the war from war-produced 
distortions in currencies and trade. (See Wright, op. cit., p. 219; 
see also WAR FINANCE: COST OF WORLD WARS I AND 11.) 

Statesmen, soldiers and peoples everywhere agreed that such 
results must not be repeated. A political attempt was made to 
limit war through a League of Nations, but the United States 
failed to join and a treaty was imposed upon Germany which fol- 
lowed the evil precedent of those made by the French Revolution 
and Napoleon in that it neither reconciled the two parties nor 
destroyed the defeated politically. 

Simultaneously there began an active discussion of military 
theory. On the one hand, serious military efforts would hence- 
forward require even further extensions of governmental regimen- 
tation of all life. All policy must concentrate on success. On the 
other hand, a victory won by the methods and at  the ruinous cost 
of 1914-18 was worth winning only on the melancholy assumption 
that the consequences of defeat might perhaps have been even 
worse. Thus the war of gigantic efforts and sacrifices was to be 
politically intensified and at the same time militarily moderated. 

In  general, the French and British authorities during the inter- 
war period hoped to avoid undue loss by relying upon naval block- 
ade while acting on the defensive by land, to which end the French 
strongly fortified their frontier with Germany in the Maginot line. 
The Germans, on the contrary, planned to achieve a quick decision. 
Under a dictatorial government they rearranged their national life, 



WAR 
both to resist blockade and to build powerful striking forces. The general horror at  the mass massacres by the Nazis, the gen- 

The means by which the Germans hoped to gain a rapid and eral alarm at  the rapid initial success of Axis aggressions, and the 
economical decision were based upon certain technical develop- general acceptance, a t  least formally, of the Atlantic charter 
ments of the latter part of World War I, especially the high train- (Aug. 21. 1941) and the Declaration of United Nations (Jan. I, 
ing of a military elite and the use of new, highly mobile military 1942) had produced a military coalition of the non-Axis world. 
instruments. Intensive training had made possible the consider- The productive power of the United States, the tenacity of the 
able success of their new offensive method of 1917-18, which British, Russians and Chinese, and the co-operative planning of the 
involved extraordinary secrecy in the approach march. then a chiefs of staff brought overwhelming power to bear and induced 
sudden and short bombardment without preliminary ranging shots, unconditional surrender of .Italy on Sept. 8. 1943. of Germany on 
and finally a dashing advance in which the protection of the flanks May 4, 194 j, and of Japan on Sept. 2 >  194 5. The  losses were 
of the leading units was left to the reserves at the disposal of the greater than those of World War I in men (estimated 22,000.000 
higher command. The motive power of two new instruments. the military and civilian dead and 34,000,ooo wounded), four times 
tank and the plane, was the internal combustion engine. In Sov. greater in wealth (estimated $1,348,ooo,ooo,ooo of which $1,167,- 
191 7 several hundred British tanks, without preliminary bombard- ooo,ooo.ooo were direct military costs j and greatest of all in social 
ment, had suddenly broken through the German front in an attack and political disturbance. Long after hostilities ceased the cold 
which if adequately supported by the British higher command war between Communist and non-Cdmmunist portions of the 
might have ended the war. Planes, originally used only for recon- world: which had begun soon after the Yalta conference (Jan. 
naissance and regulating long-range artillery fire, were fitted with 1945) marking the high point of the United Nations unity, was 
bombs for attacking surface targets and with machine guns useful still going on. The tn70 halves of the world were engaged in a 
either against such targets or against other planes. The use of race in both conventional and atomic armaments, and there had 
tanks and planes in highly trained hands and in co-operation with been small wars in ~vhich they opposed each other-in Greece, 
the older ground arms promised abundant opportunity for the Vietnam, and especially in Korea. The Korean war, the first in- 
rapidity and surprise which are the soul of maneuvre. stance in which an international organization had utilized military 

World War 11 began in Sept. I939 ~ i t h  a German attack on force to suppress aggression, may have marked a new departure 
Poland followed by the entry of France and England in fulfillment in the history of war. In  these hostilities, which lasted three years 
of their guarantees to Poland. Germany had rapid and cheaply (19 50-j3), r,ooo,ooo North Korean and Chinese Communist forces 
bought successes in Poland in Sept. 1939 and in Norway, the were in the field and an almost equal number were under the 
Netherlands and France in May and June 1940. The Germans United Nations command, mostly from the Korean Republic and 
officially estimated their losses at  200:000, of which only 40,000 the United States, but including forces from I j other members 
were killed. These figures may be compared with the French loss of the United Nations. The battle dead on both sides were esti- 
of joo,ooo at  Verdun in 1916, the German loss of more than half mated to have exceeded ~:ooo.ooo (United States: 34,ooo), which, 
that number, and the British of more than 60.000 on the first day added to the civilian deaths in Korea; totaled about j.ooo.ooo. 
of the Somme attack alone. The Germans claimed to have cap- The failure of the Maginot line and the rapid advances. first of 
tured some 400,ooo prisoners in Poland, and 2~0oo.ooo in the west the Axis and then of the United Nations, convinced many that the 
in 1939-40 Even assuming the German admissions were far too offensive had permanently gained over the defensive. The com- 
low, the contrast of this first stage of the war with 1914-18 is bined air-tank-infantry attack on land. new devices for amphibious 
striking. landing, Schnorkel-equipped submarines, and strategic bombing 

The German method was to make every effort to achieve sur- culminating in the atomic bomb had prevented the deadlock of 
prise, closely co-ordinating the action of planes and mechanized 1914-18 from recurring. Science, h o ~ ~ e v e r !  had begun to produce 
ground forces with each other and with infantry and artillery. A land mines, antitank guns and rockets with proximity fuses to  
prominent feature was the rapid division and envelopment of large stop the land and amphibious attack; sonar detection and air-borne 
hostile forces through the sudden creation of deep salients thrust rockets to destroy submarines; homing torpedoes and air-borne 
forward by mechanized columns. Throughout, the aim was to bombs to destroy capital ships; radar detection, jet planes, prox- 
win by speed and maneuvre, confusing the hostile command and imity fuses with antiaircraft guns, rockets, ram jets and guided 
troops, rather than pounding on the latter in the 1914-18 fashion. missiles to stop the air attack. The offensive, on the other hand, 

After the occupation of western Europe to the Pyrenees, Ger- , a s  developing hydrogen bombs, intercontinental ballistic missiles 
many turned to the invasion of Britain by bombing docks, air- and earth satellites. Thus the balance of offensive and defensive 
ports, factories and cities, but the superior quality of British p 0 , e r  was uncertain. But the Geneva Summit conference in 
fighters and aid from the United States saved the island from August 195 j suggested that there was a general conviction among 
invasion. Germany, and Italy which had attacked France just the governments that both sides in the cold war had sufficient re- 
before that country's fall in June 1940, then turned to the invasion taliatory power to make hydrogen-bomb war suicidal, thus estab- 
of the Balkans, Greece and North Africa and in June 1941 to a lishing an atomic stalemate in which no rational statesman would 
mass attack on Russia. Russian defense in depth turned the tide initiate such a \Tar. The possibility of xars  not using 
at Stalingrad in the autumn of 1942 after Leningrad and ?floscow such weapons (as in Korea) remained, with the danger that such 
had been under long bombardment and the Ukraine occupied to a war might develop into a general war. Efforts continue to pro- 
the Caucasus. Japan, a t  war with China since 1937, attacked the mote stability and a relaxation of tensions by  negotiating political 
U.S. fleet a t  Pearl Harbor in Dec. 1941 and rapidly spread its settlements. disarmament agreements and collective security ar- 
empire through southeast Asia, the Netherlands Indies and the rangements t~ prevent small wars. 
Pacific to the borders of India, Australia and Hawaii. In the sum- Mrhatever might be the balance of offensive and defensive, how- 
mer of 1942, German forces in the Caucasus and Egypt, and ever, it seemed clear that science, industrial production and propa- 
Japanese forces in the Indian ocean threatened to meet a t  Suez. ganda had become major instruments of war, and that war had 
They failed to do so, however. and in xov.  1942 the tide turned come to be too destructive &en to the victor to be a useful instru- 
with U.S. victory at Guadalcanal in the Solomons, British victory ment of policy. Nevertheless, political ingenuity was unable to 
at  El Alamein in Egypt, Russian victory at  Stalingrad and Allied construct an equilibrium of power or ~ ~ o r l d  institutions for law 
landings in North Africa. The Allied nations, with their indus- enforcement to control it. 
trial machine in full production and their armies. air forces and ~IsLI~cRapH~.-Kari "on Clausewitz, On W a r  (tr.  1918) ; Ferdinand 
navies increasing in power, moved in from the South Pacific: h'orth Foch, Principles of War  (tr. 1920) ; Hans Delbriick, Gesclzichte der 
Africa and the British channel, preceded by intensive strategic Kriegskz~nst (1920) ; Ivan Bloch, La Gzlerre (trans. from ~uss ian ,  
bombing after air had been acquired in all theatres. 1898) ; J.  F. C. Fuller, Dragon's Teeth ( 1 9 3 ~ )  and W a r  and Western 

The Russian and Tvestern joined hands on the in 
Civilization 1832-1932 (1934) ; Sir Charles Oman, Art o f  W a r  i n  the 
Middle Ages (1924) and History of Art of JVar i n  the Sixteenth Celz- 

1945 and the atomic bomb gave the cot&$ de grhce to Japan in bury (1937) ; Guglielmo Ferrerc, Peace and W a r  (1933) ; 0. L. Spauld- 
August of that year. ing, H. Nickerson and J. W. Wright, Warfare t o  1790 (1937) ; Ly.nn 



WAR, ARTICLES OF-WARBLER 
Montross, War  Through the Ages (1944)  ; Quincy Wright, A Study oj 
War  (1942)  ; Contemporary International Law: a Balance Sheet 
(1955) ; Harvard Research Draft Convention on Aggression, Ameri- 
can Journal o f  International Law, 1939 suppl. (H. NN.; Q. W.) 

WAR, ARTICLES OF. In  the United States, a code of 
regulations that formerly provided for the disciplinary govern- 
ment and administration of criminal justice in the U.S. army and 
air force. The comparable regulations in the U.S. navy were 
known as the Articles for the Government of the Navy and those 
for the coast guard as Disciplinary Laws of the Coast Guard. All 
were superseded in May 1951 by the Uniform Code of Military 
Justice that applied to all branches of the armed forces under the 
department of defense. The Articles of War trace their origin to 
the time of the American Revolution when the British army was 
regulated by the Mutiny act and the British Articles of War. 
These regulations were well-known to the colonists and were used 
as a guide in drafting the American military code. 

Whatever its name, a military code consists of a system of rules 
specifying offenses for which a soldier may be tried. These of- 
fenses may be military in nature such as desertion, mutiny or 
cowardice, or they may be offenses which are regarded as crimes 
in civil life, such as murder, rape, larceny or arson. A military 
code also sets forth the procedure to be followed and frequently 
provides for safeguards to the soldier in the form of the right to 
counsel, appellate review, protection against compulsory incrimi- 
nation and other rights generally provided to a person accused of 
crime. I n  the United States the military codes have always been 
established under art,  i of the constitution which gives congress 
the power to make rules for the government and regulation of the 
land and naval forces rather than under the judiciary article of the 
constitution. See MILITARY LAW. 

See also Manual for Couvts-Martial, United States, 1951 and Gordon 
R. Young (ed.), The Army Almanac (1959), ch. 17. ( G .  W. HI.) 

WAR. LAWS OF: see LAWS OF WAR. 

tured and the attempt Tvas a fiasco. An attempt on Waterford in 
Ireland, with Desmond's help. was no more successful and War- 
beck then sailed off to Scotland. James IV welcomed him; ar- 
ranged his marriage to Katherine Gordon, daughter of the earl of 
Huntly; and in Sept. 1496 helped him in a brief raid into Sorth- 
umberland. Next year Warbeck went off to take advantage of the 
Cornish rebellion which had broken out in May as a protest against 
the direct tax proposed by the king to meet the cost of repelling 
the Scottish advances. However, by the time he landed at  RThite- 
sand bay, near Land's End (Sept. 7),  the rebellion over. Some 
country people did join him and he advanced as far as Taunton. 
There, on the approach of the royal forces, he deserted his fol- 
lowers on Sept. 21 and fled to sanctuary a t  Beaulieu in Hampshire. 
A week later he surrendered upon promise of pardon and made. 
full confession to the king. H e  was a t  first kept in very easy 
custody, but after attempting flight in June 1498 was more rigor- 
ously imprisoned and also made to repeat his confession twice in 
public. On Nov. 23, 1499, he was hanged for endeavouring to 
escape from the Tower with the earl of Warwick. (R. B. WM.) 

WARBLER, a bird name applied to certain small song birds 
which belong to two quite different groups: new world warblers 
which form the family Parulidae and old world warblers of the 
family Sylviidae. 

New World Warblers  o r  Wood Warblers.-These comprise 
about 120 species of small songbirds (up to seven inches long), 
which form the new world family Parulidae (formerly Compso- 
thlypidae or Mniotiltidae). Although these birds are closely re- 
lated to the new world tanagers, they take their name from their 
superficial resemblance in form, structure and habits to the dis- 
tantly related old world warblers, from which they differ most ob- 
viously in such technical details as having nine primary flight quills 
instead of ten as the old world warblers have. 

The wood warblers are mainly North and Central American but 
a few live in South America. 

WARBECK, PERKIN (c. 1474-1499)' English pretender, These birds live in forest, brush 
was executed for conspiring with the earl of Warwick (of the or in swampy grass country. 
house of York) to contest the right of Henry VII  (Tudor) to They are active insect eaters, 
the throne. He was the son of Jean de Werbecque, a poor burgess most species gleaning for their 
of Tournai in Flanders, and his wife Katherine de Faro. Accord- food from leaves and twigs or 
ing to his confession made in 1497, which may be accepted as grass, for which their thin bills 
substantially true, he spent part of his boyhood with various mas- fit them; but the black and white 
ters a t  Antwerp and Middelburg; went to Portugal about 1489 warbler, Mniotilta varia, creeps 
with the wife of the Yorkist, Sir Edward Brampton; spent a year along tree trunks and some spe- 
there in the service of a knight named Peter Yacz de Cogna; and cies such as the ovenbird (9 . v . )  
then entered the service of a Breton merchant named Pregent Seiurus aurocapillzls, and the 
Meno, who took him to Ireland in 1491. There, by his own ac- water thrushes, Seiurus species, 
count, the citizens of Cork, seeing him dressed in his master's silks, walk (not hop) on the ground. 
insisted that he must be Edward, earl of Warwick, or a bastard son Some species also fly out and 
of Richard 111. Eventually he was persuaded to impersonate catch insects on the wing. In 
Richard, duke of York, the younger of the murdered sons of eastern United States the autumn 
Edward IV,  and received encouragement from the earls of Des- migrating birds are conspicuous 
mond and Kildare. He was then invited to France by Charles in wood lot and hedgerow as they 
VIII ,  but had to leave that country because of the treaty of go southward to their winter 
Btawles between Charles and Henry VII (Nov. 1492). He went quarters, often traveling in loose G. RONALD A U S T I N G  FROM NATIONAL A U D U B O N  

S O C I E T Y  

to the Netherlands, where he was welcomed as her nephew by the 
dowager duchess of Burgundy, Margaret, sister of Edward IV and 
Henry VII's bitter enemy. In 1493 Henry, who already knew the 
true name and history of the pretender. protested to the Burgun- 
dian government and to the regent Maximilian against Margaret's 
activities. When they refused to interfere, he prohibited all trade 
R-ith the Ketherlands (Sept. 1493). Two months later Warbeck 
mas accepted as a royal prince by Maximilian a t  Vienna. Next 
summer both were back in the Netherlands, Maximilian acknoxvl- 
edging Warbeck as rightful king of England. James IV of Scot- 
land and a number of prominent men in England were drawn 
into the conspiracy, but through the treachery of Sir Robert Clif- 
ford, Henry VII  discovered its details and the executions of Sir 
William Stanley and a number of Warbeck's English supporters 
broke the back of the plot. 

Nevertheless in June 1493' Warbeck sailed from Flanders with 
perhaps 1,400 or 1,500 troops provided by Maximilian. On July 3 
he appeared off Deal, but a few of his men who landed were cap- 

flocks. In colour, grays, olives YELLOW W A R B L E R  ( D E N O R O I C A  P E .  
and yellows predominate and the T E C H I A )  

brighter males are often con- 
spicuously marked with yellow, orange, red, black or white. Some 
species are brown above and spotted below. 

Many wood warblers have weak, lisping songs but a few have 
loud voices. The nest usually is a simple cup in a tree or bush, 
but it may be placed on the ground or hidden in a hole, either 
in a tree or in the ground; the ovenbird makes a covered nest 
on the forest floor. The two to five eggs are usually white, speckled 
with brown, and the young are hatched with little or no down. 
Both parents share nest duties. 

Among the better-known North American species are the gaily 
coloured yellow warbler, Dendroica petechia; the black and orange 
redstart, Setophaga ruticilla, of gardens and orchards (see  RED- 
START) ; the black-throated green warbler, Dendroica vivens, with 
bright yellow cheeks and black throat, of woodlands; the yellow- 
breasted chat, Icteria virens, with its long tail and heavy bill, that 



WARBURG-WAR COLLEGES 
skulks in thickets and gives an unusually loud variety of calls; and 
the yellowthroat (q.v.), Geothlypis trichas, with its black mask, 
that lives in bulrushes and marshy thickets. 

Old World Warblers.-The family Sylviidae contains about 
400 species, which are intimately related to the thrushes (family 
Turdidae) and the old world flycatchers (family Muscicapidae). 
Their name refers to the well-developed songs of some species. 
The family occurs mainly from Europe and Asia to Australia and 
Africa, but a few of these birds, notably the kinglet (Regulus) 
and gnatcatcher (9.v.) ('Polioptila), live in the Americas. Many 
of these warblers in Europe are familiar enough to have received 
special names, such as the blackcap (9.21.) (Sylvia atricapilla), 
the mhitethroat (9.v.) (Sylvia communis), the chiffchaff (Phyl- 
loscopus collybita) and the goldcrest (q.v.), which in America is 
called a kinglet. 

These warblers are mostly small birds (up to 12 in. long) with 
slender bills adapted for feeding on insects which they capture 
by gleaning actively among the leaves and twigs of the trees and 
shrubs, or among the grasses of upland or marsh, wherever the 
different species live. I n  colour they are variable but mostly dull: 
some tree warblers are predominantly green and olive; some grass 
warblers are streaked brown, buff and black above; others are more 
boldly marked; and the wren warblers of Australia may be black 
and white or with bright chestnut or shining blue in bold patterns. 
Usually the sexes are alike in appearance. 

The birds pair and their nests vary from simple cups to domed 
structures placed in trees, bushes or grass, or hidden in the ground. 
The tailorbirds of the Indian region sew leaves together into purse- 
shaped containers for their nests. The eggs, from 3 to 12 in num- 
ber, are usually speckled and the young, which may hatch downy 
or naked, are cared for by both parents. (A. L. RD.) 

WARBURG, OTTO HEINRICH (1883- ), German 
biochemist (b. Freiburg, Baden, Oct. 8, 1883), son of the physicist 
Emil SLrarburg (1846-1931), was awarded the 1931 Nobel prize in 
medicine and physiology "for his discovery of the nature and mode 
of action of the respiratory enzyme." After studying at Berlin and 
at Heidelberg under Emil Fischer and others, he obtained doctor- 
ates in chemistry (1906) and in medicine (1911). In  1930 he was 
appointed director of the Max Planck Institute for Cell Physiology 
in Berlin-Dahlem. He concerned himself chiefly with the investi- 
gation of vital processes by physical and chemical methods. His 
work threw entirely new light on the complicated mechanisms by 
which oxidation and reduction is brought about in living cells. He 
showed that every breathing cell contains a respiratory enzyme, 
the nature of which he established as a ferrous organic dye. 

His observations and methods found important applications in 
the study of cancer and one of his most important publications 
was Stoffwechsel der Tumoren (English trans. The iWetabolism oJ 
Tuvzours, 1930). Warburg devised instruments and techniques 
which are widely used by chemists and physiologists. He became 
a member of the Royal society in 1934. (SV. J. BP.) 

WARBURTON, WILLIAM (1 698-1 779). English critic 
and bishop of Gloucester, participant in many literary quarrels 
and an early advocate of abolition of the slave trade, was born at  
Newark, Nottinghamshire, on Dec. 4, 1698, son of the to~vn clerk. 
He was ordained in 1727. During 18 years in the parish of Brant 
Broughton, Lincolnshire, to which he was appointed in 1728, he 
wrote The Alliance Between Church and State (1736) and The 
Divine Legation of Moses in two volumes (1737-41). In the 
latter, his best-known work, he demonstrated, on deist principles, 
the divine authority of the Mosaic writings, which deists denied. 

Warburton won Alexander Pope's friendship through a series of 
articles in The Works of the Learned (1738-39) defending the 
Essay on Man against the Examen of Jean Pierre de Crousaz. 
Through Pope he met Murray, afterward Lord Mansfield, and 
Ralph Allen, who, said Johnson, "gave him his niece and his estate, 
and, by consequence, a bishopric." Warburton's edition of Shake- 
speare, incorporating Pope's earlier work, appeared in 1747, Sir 
Thomas Hammer's unauthorized use of his earlier notes on Shake- 
speare led to a heated controversy. Warburton defended his 
Divine Legation against continuing attacks, and disputed with 
Bolingbroke over Pope's behaviour in regard to the Patriot King. 

His edition of Pope's works appeared in 1751. A series of prefer- 
ments culminated in his appointment to the see of Gloucester in 
1759. He defended revealed religion in his View of Lord Boling- 
broke's Philosophy (1 754) and Remarks (1  757). His biographer 
Richard Hurd shared in the writing of Remarks, which was di- 
rected toward Hume's Natural History of Religion. I n  1762 he 
attacked Methodism in The Doctrine of Grace. H e  died a t  
Gloucester on June 7, 1779. 

Warburton's works were edited (7 vol., 1788) by Hurd with a 
biographical preface, and the correspondence between the two 
friends-an important contribution to the literary history of the 
period-was edited by Parr in 1808. 

See John Selby Watson, Life of Warburton. (PA. H.) 
WAR COLLEGES (in some countries called staff colleges), 

institutions for the instruction of military officers in the ar t  of 
war. They form the highest level of military education. Officers 
are usually assigned to them between the ages of 30 and 40 for 
periods of 6 to 12 months. They are distinct from technical mili- 
tary schools, and deal only with the higher direction of war, grand 
strategy and staff work. 

I n  the United States the Naval War college (founded 1884) at  
Newport, R.I., the Army War college (1901) a t  Carlisle barracks, 
Pa., and the Air War college (1946) a t  Montgomery, Ala., are 
maintained by the three services separately. The National \f7ar 
college (1946) at  Washington, D.C., takes 100 to 125 officers from 
all the services each year, preparing them for the highest staff and 
command responsibilities and especially for joint commands. The 
Industrial College of the Armed Forces, also a t  Washington, trains 
officers in logistics and industrial mobilization. 

I n  Great Britain the navy, army and air force each have their 
own staff college. In addition the ministry of defense maintains 
the Joint Services Staff college (for instruction in interservice 
staff duties) and the Imperial Defence college. At the latter, 
founded in 1927, courses of one year's duration are attended by 
service officers from all commonwealth countries and by civil 
servants, with the object of promoting close co-operation in mili- 
tary planning at  the higher level. There is also a Civil Defence 
Staff college, maintained by the home office, where short courses 
are held for those responsible for organizing civil defense. 

Australia, Canada, India and Pakistan have their own war and 
staff colleges (under various names), each of which! reserves va- 
cancies in its courses for British service officers and those of other 
commonwealth countries. 

At the United States, British and commonwealth colleges vacan- 
cies are often allotted to officers of the armed forces of allied 
and friendly countries. 

In  France the system is similar with the three armed services 
operating war colleges. Higher phases of instruction are given in 
the Cours SupCrieur InterarmCes (joint services advanced course), 
the Centre des Hautes Etudes Militaires (centre of advanced mili- 
tary studies) and the Institut des Hautes Etudes de DCfense Na- 
tionale (national defense college of higher studies). 

Higher military education in the Soviet Union is more special- 
ized, and great stress is laid on technical preparation. At Lenin- 
grad there is the Budyenny Military Electrotechnical academy, 
and also the Military Air Engineering academy. At Moscow the 
Zhukovski Air Engineering academy trains engineers, aerody- 
namicists and aircraft designers. 

The Frunze Military academy, also a t  Moscow, is a staff and 
command school, training officers of all services for duties up to 
the level of army corps commands. The topmost level of military 
education in the Soviet Union is the Voroshilov Higher Military 
academy in Moscow. Roughly equivalent to the National War 
college in Washington, it  prepares selected, mature officers of all 
the services for the highest commands. 

Co-ordination and guidance of all higher military education in 
the Soviet Union is vested in a special organization, GUVVCZ, or 
Managing Department of Higher Military Teaching Establish- 
ments. The chief of GUVVUZ is on the staff of the defense minis- 
try and also is a deputy minister of education, linking the military 
and educational bureaucracies. 

Most countries with sizable military forces have war colleges. 
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At Paris, the NATO Defense college prepares selectqd officers 
from the North Atlantic alliance countries for NATO staff and 
command duties. (W. H. HR.; C. N. B.) 

W A R  CONTROL O F  FOOD. Evolved by trial and error 
in World War I ,  food control became in World War I1 an indis- 
pensable part of war economy. Shortage of food arises in time 
of war partly because supply is reduced by enemy action and 
partly because demand is increased by the needs of the fighting 
services and by higher incomes of civilians. I n  countries like 
Great Britain, dependent for more than half its food on imports, 
food shortage during both wars was accentuated by loss of ship- 
ping and scarcity of foreign exchange. Food control became 
necessary for (1 )  maintenance of an adequate supply in spite of 
reduced imports; ( 2 )  regulation of prices, margins and profits; 
and (3)  ensuring an even flow of distribution and a fair allocation 
of supplies to consumers. (See RATIONING.) ( E .  M. H. L.) 

UNITED STATES 
World War I.-The first United States experience with food 

control on a significant scale was obtained during World War I. 
On Aug. 10, 1917, legislation was enacted giving the president ex- 
tensive powers to control production, distribution and prices of 
foods, feeds, fuel, fertilizer and items used in their production. 
President Wilson immediately established the United States 
Food administration and appointed Herbert Hoover food adminis- 
trator. 

I n  the administration of the Food Control act, particular im- 
portance was attached to the problems of cereals, sugar and fats. 
The act made special provision for guaranteed minimum wheat 
prices to encourage production. For a similar purpose with re- 
spect to lard and pork, the Food administration also announced 
that it would attempt to maintain hog prices. Buying and selling 
of critical foodstuffs was centralized to control the influence on 
prices and assure supplies for the government and for export. An 
International Sugar committee was formed to buy the Cuban crop 
for allocation among the allied countries, and domestic sugar 
supplies were purchased for resale a t  pooled prices. 

Other activities of the Food administration covered a wide range 
and applied in some measure to nearly all foods. Prominent 
among these activities were efforts to limit price advances, with 
particular emphasis upon the limitation of margins and maximum 
rates of profit for food processors and distributors. The major 
reliance was placed upon so-called "voluntary controls" of various 
types, although extensive use was also made of the broad licensing 
powers conferred by the Food Control act. Administration was 
decentralized so far as possible, and sta'te, county, municipal or 
local agencies were given a considerable degree of independence in 
carrying out some activities. 

World War 11.-In World War I1 food control was undertaken 
on a much larger scale. Little reliance was placed upon voluntary 
methods; compulsory controls, sometimes of great complexity, 
were used in a wide variety of situations. 

Activities during the period of defense preparation and through 
most of the first year following the attack on Pearl Harbor in Dec. 
1941 reflected the controlling official view that food would not 
become a significant element in United States mobilization for war. 
On the contrary, it was feared for a time that problems of farm 
price and income support would be made more difficult, since in 
1939 the first effect of war in Europe was a further reduction in 
the foreign demand for United States agricultural produce. Im- 
mediately after the invasion of Poland, Secretary of Agriculture 
Henry A. Wallace set up an advisory council to consult on war- 
time problems of agriculture. This council maintained the general 
position that such adjustments as might subsequently be required 
should come through voluntary co-operation between government 
and the food industry rather than the imposition of regulations. 

Several significant proposals for action on the food front were 
attempted within the National Defense Advisory commission, re- 
established by the president on May 28, 1940 The staff of the 
co-ordinator of national defense purchases took the lead in pro- 
posing the reorganization and advance planning of food procure- 
ment by the military. Representatives of the consumer advisor 
co-operated on these procurement problems and initiated the 

commission's recommendation to the secretary of agriculture 
which led to his first action to secure an increase in hog production 
in 1941. Staff members of several divisions within the NDAC 
collaborated with representatives of the department of agriculture, 
bureau of the census and the bureau of the budget in formulating 
plans for gathering comprehensive information regarding the ade- 
quacy of available food storage space. This proposal was rejected 
by the NDAC transportation division a t  the insistence of its ware- 
housing representative, with one result that in 1945 the special 
committee to investigate food shortages for the house of repre- 
sentatives reported "one of the fundamental mistakes made in the 
war-food program was in the failure to expand cold-storage space 
in keeping with the increases in production which farmers were 
asked to make." 

During the life of the NDAC, the agricultural adviser, Chester 
C. Davis, called attention to some of the important food problems 
that might be in the offing. I n  testifying on the proposed lend- 
lease legislation, he took the lead in advocating that it  be made 
applicable to food. In March 1941, Davis also recommended to 
the president that he establish a food organization headed by a 
strong administrator, to obtain information regarding food sup- 
plies and requirements and carry out other features of the govern- 
ment's food program. The president rejected this proposal and 
transferred the functions of the agricultural division of NDAC to 
the department of agriculture on the grounds that it  had the facil- 
ities for co-ordinated action with regard to food and could avoid 
confusion and duplication. The president added that since the 
British were interested in obtaining only a few commodities for 
which quite complete information was available "it seems inad- 
visable just now to risk creating the alarm that might arise from 
a broad survey of agricultural supplies . . . . For the same rea- 
son, I do not think that we need to establish an office of food 
supply or food administration at  this time." 

This decision more or less set the limits within which food prob- 
lems would be considered for the next several months. The 
department of agriculture would undertake such co-ordination of 
its established peacetime activities as seemed necessary to promise 
"first the guarantee of an adequate supply of food for the needs 
of this nation and supplemental needs of those nations whose de- 
fense is essential to this country, and, second, the provision of 
sufficient agricultural raw materials for expanded defense produc- 
tion." (Letter from the president to the secretary of agrioulture, 
May 1941.) I t  also would assume full responsibility for program- 
ming and procurement of food to be supplied on lend-lease. Co- 
ordination of military procurement was continued in the Office of 
Production Management, established in Jan. 1941. Some food 
responsibilities also were assumed by the Office of Price Adminis- 
tration and Civilian Supply, created by executive order in April 
1941, although authority was vague and only minor problems of 
food pricing were expected to arise, chiefly in connection with 
imported items. In this period limited activity also was under- 
taken on such matters as export control, import control, foreign 
development, and foreign procurement, by a success:on of agen- 
cies: the Office of Export Control, established in July 1940; the 
Economic Defense board, created in July 1941; and the Board of 
Economic Warfare, formed in April 1942. 

Creation of the War Production board and enactment of the 
Emergency Price Control act in Jan. 1942 increased the complexity 
of agency relationships in dealing with food matters. Powers of 
the WPB covered allocation; planning of food and fibre require- 
ments; control of industrial capacity, raw materials and labour 
used in the manufacture of food supplies and equipment; and 
assignments of shipping space for the importation of foods. Under 
the allocation authority, WPB determined when food commodities 
should be rationed and delegated authority for rationing to OPA 
through directives issued by the chairman. 

The Price Control act made OPA responsible for preventing 
inflationary price rises, but effectively restricted this responsibility 
by making price control action on agricultural commodities subject 
to special standards and requiring prior approval by the secretary 
of agriculture. During the period of congressional deliberation 
which resulted in the inclusion of these provisions demanded by 
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agricultural interests, there began the controversy between OPA 
and the department of agriculture which intermittently character- 
ized their relations thereafter. 

By the fall of 1942 the arrangements for handling food prob- 
lems began to be recognized as inadequate. Shortages of meats, 
fats and oils, dairy products and processed foods were becoming 
appment. With full employment and higher money incomes for 
low-income families, together with the shortages of other goods 
which limited alternative spending opportunities, the domestic 
civilian demand for food-particularly for animal products-was 
increasing rapidly. Military requirements were expanding. Great 
Britain and the U.S.S.R. were requesting large quantities of food 
under lend-lease arrangements, and already difficulties were arising 
in filling these requirements with appropriate types of foodstuffs. 
Finally, the Allied invasion of North Africa in Nov. 1942 brought 
up the problem of food for liberated people. 

Important aspects of the general problem had been outlined 
early in the year in a report submitted by a committee established 
to examine the fats and oils situation. This led to an exchange of 
correspondence between the chairman of WPB and the secretary 
of agriculture over the possibility of revising the existing assign- 
ment of food responsibilities, but no action was taken at  that time. 
Subsequently an attempt was made to reconcile conflicting pro- 
posals for the co-ordination of food activities in the establishment 
of a food requirements committee in June 1942. The secretary of 
agriculture was made chairman of this committee, which reported 
to the chairman of WPB and comprised representatives of agencies 
having significant food responsibilities. In practice this commit- 
tee did not prove to be an effective administrative device. 

Food price control continued to give rise to many difficulties. 
During the summer of 1942 friction between the OPA and the 
department of agriculture became acute over questions relating to 
the agricultural commodities to be controlled, the levels a t  which 
ceilings should be fixed, farmer liability under penalty provisions 
of price regulations, and relationships between ceilings and the 
price supports used to encourage production. In Oct. 1942, the 
Price Control act was amended by enactment of the Economic 
Stabilization act which modified somewhat the special standards 
applicable to agricultural commodities. In the same month the 
Office of Economic Stabilization was established by an executive 
order which gave the director authority to settle differences over 
food price policies. Under this arrangement, differences between 
agencies over food matters were to be referred to the chairman 
of the WPB if they involved supply or distribution, but to the 
director of economic stabilization if they related to pricing prob- 
lems. The OES did not attempt to participate in the formulation 
of integrated programs, and mostly preferred to take jurisdiction 
after agency disagreements had become clearly defined. Hence it  
performed a function of arbitration and compromise, but contrib- 
uted little toward the reconciliation of fundamental conflict be- 
tween the price stabilization program and the system of floor 
prices administered by the department of agriculture. 

In  Dec. 1942, President Roosevelt issued an executive order 
directing the secretary of agriculture to "assume full responsibility 
for and control over the nation's food program" and transferring 
to him additional authority, largely from WPB. Subsequent or- 
ders were issued and organizational changes were made within the 
department, including the establishment of a War Food adminis- 
tration in March 1943 and its abolition in June 1945. But the 
order issued in Dec. 1942 fixed the main pattern of food adminis- 
tration for the remainder of the war. 

Under this arrangement the department of agriculture assumed 
primary responsibility for the co-ordination and direction of activ- 
ities relating to:  ( I )  the planning of food requirements, both 
domestic and export; (2) food production and processing; ( 3 )  
allocation, distribution, and priority controls; and (4) procure- 
ment of food by the military services and buying for lend-lease, 
foreign relief and other government programs. An extensive 
system of interagency committees was developed for administra- 
tion of the requirements and allocations work, and for participa- 
tion in the Combined Food board-an agency that had been 
established in June 1942 to facilitate consultation among British, 

Canadian and United States food authorities. These functions, 
together with its position as procurement agency, gave the de- 
partment control over food shipments for lend-lease and foreign 
relief, over the control of commercial exports, and over the devel- 
opment of production on procurement of foods from other coun- 
tries. To  encourage production, goals were announced for each 
important commodity, and returns to farmers were supported 
through commodity loans, direct purchase and subsidies, as well 
as by allowing market prices to advance. To  ensure proper dis- 
tribution of supplies and aid public procurement, a variety of 
food distribution orders and reservation, or "set aside," orders 
were issued. Allocation decisions governed the supplies available 
for rationing. Administration of food rationing remained in the 
OPA, along with price control, and was affected very little by the 
transfer of allocation powers from WPB to the department. De- 
velopment of the various detailed regulations, orders and other 
methods that were used for food and related items in itself repre- 
sented a considerable accomplishment. There were many im- 
perfections, administration at  times was lax or unstable, and 
sometimes evasion or violation was extensive. Although action 
often was belated and frequently received much criticism, real 
progress was made in the development of control techniques 
applicable to the problems that were recognized. 

After enactment of the Economic Stabilization act, the rapid 
advance of prices was effectively checked in 1943. Up to that 
time, food prices as a group had increased by approximately 40% 
over their level in 1940. From then on they changed relatively 
little until controls were suspended. 

The appearance of shortages in 1942 and the prospect of other 
difficulties ahead focused attention upon food rationing. Con- 
trols were put into effect for sugar in April 1942, for coffee in 
Nov. 1942, on processed foods in March 1943, and for meats, 
fats and certain dairy products also in March 1943. I t  was esti- 
mated that these programs covered roughly one-third of the food 
distributed for civilian use. Although some features were ob- 
viously inadequate, rationing was remarkably effective at  first. 
This effectiveness deteriorated, however, especially in the case of 
the most important meats and fats program, and effective control 
was lost well before rationing was abolished. 

From 1941 onward, increased production of any item found 
to be in short supply was generally emphasized as the most im- 
portant goal of wartime food policy. By 1944 food production 
reached a record level officially estimated a t  3870 above the 
1935-39 average. Out of the supplies available, the country pro- 
visioned the best-fed military forces in history, maintained 
restricted commercial exports, and expanded lend-lease food 
allocations until in 1943 they amounted to slightly more than 8% 
of the total. But the largest part of the increase in supply was 
absorbed by the continuous rise in domestic civilian consumption. 

The expansion in gross agricultural output that made possible 
these increases was mostly accomplished by the end of 1942. I t  
was achieved with moderately expanded acreage, a curtailed 
labour supply, limited additions to farm equipment, and an in- 
crease in the use of fertilizer. Most important of all, i t  benefited 
from favourable weather conditions that continued throughout 
the war. 

Involved in this expansion was a spectacular increase in the 
production of oil-bearing crops to a high in 1943 that was 86y0 
above the I940 level. This was of particular importance in par- 
tially compensating the curtailment of imports. The largest com- 
ponents in the total expansion, however, consisted of increases 
in feed production and in livestock production brought about by 
the rise in civilian consumer demand and official emphasis upon 
the alleviation of meat shortages. The upsurge in livestock pro- 
duction reached its peak in 1943, but remained high for the re- 
mainder of the war period. 

Policies during 1944-45 reflected alternate fear of excessive 
food surpluses and concern over shortages. In  the spring of 
1944 it was believed that the war in Europe would be over by the 
end of the year, and government procurement was curtailed. 
Record marketings of hogs created temporary gluts in stockyards 
and processing plants. To provide outlets for the enlarged sup- 
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plies of pork and lard, export controls were lifted and meat 
rationing was in effect suspended. As a result, civilians in 1944 
consumed 2,500,000,000 lb. more meat than had been estimated 
as their requirement. Per capita meat consumption for the year 
mas approximately I jo  lb. compared with a prewar average of 
126 1b. 

By late summer. markets had been cleared but the policy of 
holding down government inventories mas continued. In  the late 
fall and winter it became apparent that optimistic expectations 
had not materialized and that commitments for lend-lease and 
relief requirements could not be filled in the months ahead. 
Attempts were made to restore the effectiveness of rationing and 
other controls, but the deterioration had gone too far. The early 
months of 1945 saw a genuine crisis in the administration of food 
affairs. 

After the German collapse in May and the Japanese surrender 
in Aug. 1945, most food controls were abolished or relaxed in 
response to new fears of price-depressing surpluses. This action 
did not anticipate the acute need for additional food that would 
soon arise in Europe and some other parts of the world-needs 
that nere aggravated but not caused by disappointing yields 
abroad. Hence the most important food crisis of the war devel- 
oped about six months after the cessation of hostilities. 

I n  Feb. 1946 Pres. Harry S. Truman asked 1 2  prominent 
citizens to collaborate with former President Hoover in norking 
out a voluntary program to conserve food grain for export in 
the pattern of the action he had directed during IVorld IYar I .  
Although production continued to be large, and after 1943 some 
progress had been made in shifting the emphasis from feed and 
livestock to the production of food grains, the supplies simply 
were not available. The reserves of wheat had been fed to live- 
stock after the so-called "surpluses" of feed grains on hand at  
the beginning of the war had been used up in the expansion of 
livestock production. (See also INDUSTRY AND TRADE, ~ V A R  CON- 
TROL OF.) 
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GREAT BRITAIN 

World  War I.-During the first t n o  years of World War I 
food traders continued to operate much as in normal times. 
Business as urual and the free play of supply and demand were 
accompanied by steadily rising prices with aages lagging behind. 
The earliest example of state interference in Great Britain nas 
the creation in Aug. 1914 of a royal commission to undertake the 
purchase and import of sugar. when supplies from central Europe 
were cut off. Early in 191 j the board of trade undertook the im- 
port of meat for the army but left civilian supplies to private 
trade. 

On April I ,  1916, the use of cereals and sugar for brewing 
was limited, and in Oct. 1916 a royal commission on wheat sup- 
plies was established. leading to bulk buying of imported wheat 
and other cereals on behalf of the Allied governments. This was 
follo~ved by the appointment of Lord Devonport as the first food 
controller. To  economize wheat by increasing the rate of flour 
extraction the flour mills were taken over and run on government 
account as from April 1917. In June 1917 Lord Devonport mas 
succeeded by Lord Rhondda who brought with him U. F.  Wintour 
and E .  F. Wise from the war office with far-reaching plans for 
controlling supplies, prices and distribution. The price of bread 
was reduced with the aid of a subsidy from one shilling to nine- 
pence for a four-pound loaf. A descending scale of prices was 
fixed for livestock. which was partly designed to give effect to a 
policy of reducing the number of cattle. This was followed early 
in 1918 by the institution of government purchase and slaughter 
of livestock and centralized distribution of both home-produced 
and imported meat. 

This ambitious scheme, conceived and organized by Sir Francis 
Boys as director of meat supplies in 1917 and 1918, was be- 
queathed by him to his successor Sir Henry Turner in 1940, who 
directed it during and after World War 11. Cnder Lord Khondda 
not only cereals, sugar and meat but butter and cheese, bacon and 
ham, oils and fats, canned goods. eggs, tea and fruits were im- 
ported by the government. Home-produced food, such as milk, 
fish: potatoes and vegetables! proved more difficult to control; 
when maximum prices JTere fixed xithout control of the supply, 
as for rabbits, they tended to disappear from the shops. 

From 1917 to 1921 the ministry's turnover was L~,zoo,ooo,ooo 
on which its net profit after paying expenses was about £7,000,- 
ooo; in addition the wheat commission's loss on the bread sub- 
sidy was L138.000.000, and the sugar commission ended with a 
loss of £z~,ooo,ooo in 1921. 

Distribzdtion and Rat ion  Levels.-The first step in control of 
distribution mas taken in NOV. 1916 when allocations of sugar to  
~vholesalers were cut to 60% of the amount issued in 1915. The 
wholesalers were responsible for passing on the cuts to retailers 
and manufacturers. This made no al lo~~~ances for changes in 
trade or movements of population and since it gave no assurance 
of fair distribution to consumers, led to queues and growing un- 
rest. For nearly a year the cabinet could not make up its mind 
to authorize rationing, partly for fear that it mould encourage 
the enemy, and it was not till Jan. 1918 that rationing of sugar 
was started. Queues for butter, margarine and meat were the next 
problem, and local rationing schemes T\-ere authorized. In  Lon- 
don half a million people were standing in queues every Saturday 
during January and February; but after the rationing of these 
foods started on Feb. a g  queues practically vanished. On April 7 
meat rationing was applied to the whole country. Finally on 
July 14, 1918. only four months before the Armistice, new ration 
books were issued covering sugar, meat, bacon and fats. 

World War 11.-Experience gained in LVorld War I made it  
clear that in the event of another war food control would be essen- 
tial. At the outbreak of war in 1939, free markets for grain, 
sugar, meat, dairy produce and oilseeds were suspended, prices 
were frozen. stocks at  home and afloat were requisitioned, and the 
ministry became the sole buyer of imported supplies. In  the 
absence of a ministry of shipping the ministry of food made its 
own chartering arrangements with a committee of the Baltic 
exchange; all refrigerated space w7as voluntarily placed a t  the 
ministry's disposal by the liners' conferences. Imports of less 
essential foods were allowed to continue for several months with- 
out hindrance and it was not till March 1940 that control of im- 
ports and shipping was complete enough to ensure that the best use 
could be made of the limited tonnage available. Buying agencies 
were established abroad and bulk contracts were made with over- 
seas governments or producers' organizations. In  1941 a British 
food nlission was sent to the U.S. and in 1942 co-operated in 
setting up a Combined Food board charged with the duty of 
allocating ~vorld exports of basic foods. On arrival at British 
ports the task of handling, storage and distribution to ~vholesalers 
or processors was entrusted to special wartime associations of 
importers acting as the ministry's agents. 

In f orld War I the wheat commission employed a few selected 
brokers and the device of creating ad Izoc wartime companies to 
act as the ministry's agents had been applied only to oilseeds 
which were handled by the United Kingdom Oilseed Brokers 
association. In World War I1 this device was applied with minor 
variations to most food imports. Thus the first-hand distribution 
of meat was carried out by the Meat Importers h'ational Defence 
Association Ltd. (M.I.N.D.A.L.), of bacon by B.I.K.D.A.L.. of 
butter and cheese by a Butter and Cheese association, and of im- 
ported and home produced eggs by the National Eggs Distributors 
association. By means of a collective contract with the whole of 
a trade it was possible to override existing trade connections 
without giving rise to charges of discrimination or claims for 
compensation and to provide an agreed rate of remuneration for 
services rendered by the trade as a whole. The trade was given 
an incentive to operate economically by pooling its resources and 
dividing the work and remuneration equitably among its members. 
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Control of Home-Produced Food.-One of the chief differ- 

ences between the two wars lay in the more complete control 
of home-produced food. In this the ministry \\-as helped by pre- 
war produccrs' marketing boards, especially for milk and potatoes, 
whose organizations were well adapted to centralized control. In  
England and \Vales all milk collected from farms was bought at  
fixed prices by the Milk Marketing board who then sold it to 
the ministry for allocation to distributors and manufacturers 
of milk products. Potato growers received a fixed price nego- 
tiated each year and the ministry undertook to buy any sur- 
plus not disposed of through private channels. By controlling 
transport and prices it ~ i -as  able to ensure a regular flow of 
potato supplies and encourage the storage of long-keeping varieties. 
Deteriorating and surplus stocks were disposed of for processing 
or feeding to stock. 

For the control of home-grown cereals the ministry relied on 
grain merchants certified under the prewar Wheat act. All mill- 
able wheat went to controlled flour mills to be milled into flour 
of a prescribed grist. When the extraction rate was raised to 
8554 or more, imported white flour and sometimes a small amount 
of other cereals were added as an admixture. Sugar beet was col- 
lected as in peacetime by the beet factories. Control of eggs 
was exercised through authorized packing stations where eggs xere 
bought on the ministry's account and resold at a subsidized price 
to retailers for allocation to consumers. The most elaborate 
scheme ~vas that for meat and livestock, which was based on the 
1918 plan referred to. Each farmer had to sell his livestock for 
slaughter through specified collecting centres, or, in the case of 
pigs, at bacon factories, where they were graded and paid for by 
the ministry's agents. The ministry prohibited private slaughter, 
save in exceptional cases, and slaughtering was concentrated in 
600-800 slaughterhouses instead of about 16~000 before the xar. 
In  this way leakages to the black market were virtually eliminated, 
and all meat, except rabbits, game and poultry, m.as obtained by 
the ministry for resale to retail-butchers to meet the ration re- 
quirements of their registered customers. As in 1918, wholesale 
distribution of both home-produced and imported meat was en- 
trusted to eight regional Wholesale Meat Supply associations, 
which were ~vartime companies including as members all dealers 
and distributors of imported and home-produced meat. 

Control of Prices and Profits.-In World LVar I1 prices were 
more effectively controlled than in JVorld War I. Relations be- 
tween the ministry and the food trades started on a basis of mu- 
tual confidence which was further developed under Lord M'oolton 
who became minister of food in 1940. Plans of control had been 
worked out beforehand and two general principles had been agreed, 
first that so far as possible no firm should be allowed to improve 
its competitive position as a result of war; and secondly, that 
so far as loss of trade or good ~vill was inevitable, it should be 
fairly spread without discrimination. This led to 5i~illing co- 
operation. vhen the emergency arose: not only between the food 
trades and the government but between traders themselves, which 
found its expression in the fornlation of ~vartime associations and 
the acceptance of pooling based on prewar turnover. Execution 
and policing of food-control measures, once they were accepted as 
necessary and workable: could be delegated to representative 
bodies of traders; and regulations imposed by statutoq7 order 
were reinforced, and sometimes rendered unnecessary, by detailed 
rules adopted by trade organizations themselves. On Sept. I ,  

1939, two days before the declaration of war, the provision ex- 
changes undertook to hold the existing level of wholesale prices 
for a wide range of foods until statutory orders could be made. 
The closing of the Liverpool grain futures market and the settle- 
ment and liquidation of existing contracts was carried out by 
voluntary arrangement with the Defence committee of the Corn 
Trade federation: the ministry stepping into the shoes of the first 
seller and last buyer in each chain and guaranteeing the settle- 
ment of intermediate positions where the outbreak of war pre- 
vented fulfilment of contract. 

Up to the end of 1939 the chief cause of the rise in food prices 
was the increase in freight rates and the devaluation of the pound. 
I n  Uec. 1939 it was decided to stabilize food prices with the aid 

of subsidies. Starting with £13,000,000 in the first year of war, 
food subsidies grew to £168,000,000 in 1944-45. (After the war 
they reached £ ~ ~ ~ ; O O O . O O O  in 1948-49.) The food items in the 
cost of living index were kept stable at a level between 20% and 
2 556 above that ruling in Aug. 1939; during fforld War I the 
food index was twice the prewar level by July 7 y I 7 and reached 
230 by Oct. 1918. Including the cost of subsidies the food index 
would have been 2 jo in 1918 and 150 in 1944. This ditierence 
was in part due to the effect of the ministry's bulk buying in 
restraining inflationary tendencies in world markets. In  order 
to fix prices at retail it was necessary to control prices and profit 
margins at  each stage of processing and distribution based on a 
fair assessment of costs of handling; in general this could best be 
achieved where the ministry owned or effectively controlled the 
product at some stage. The policy of prescribing maximum prices 
by order without controlling supplies and distribution, as with 
home-grown fruit and poultry, frequently meant that the goods 
disappeared from the shops or went to favoured customers. From 
19-13 onward the ministry was compelled by pressure of public 
opinion to control prices of fresh vegetables; but since centralized 
collection and distribution were impossible, either supplies dried 
up or there was a tendency for price orders to be evaded by con- 
ditional sales and inferior grading. 

ildtni?~istf-1atiorc.-The administrative machinery of food control 
was similar in the two wars. The staff of the ministry at  its 
maximum was 8,000 in 1918 and ~ o , o o o  in 1944. In  addition 
2 5.000 were employed in 1,800 local food offices in 1918 and 
3 5.000 in 1,2 jo local food offices in 1944. Rationing, licensing of 
retailers and caterers and welfare food schemes were the main 
tasks of the local offices, supervised by 19 divisional food officers 
in areas corresponding to civil defense regions. These officers 
represented the minister in relations with regional commissioners 
and were responsible for emergency feeding arrangements and 
liaison with the local military authorities. In addition there were 
area commodity officers for each of the principal commodity con- 
trol schemes. 

Cateri?zg.-The number of catering establishments increased 
from I I 1,000 serving I r,ooo,ooo meals daily in May 1941 to 
147,000 serving 23.000,000 meals in Dec. 1944. The policy mas 
to provide nearly everyone with an opportunity to supplement 
household rations. Two thousand British restaurants were opened, 
and canteens were made compulsory in factories employing more 
than 250. Industrial canteens grew from 1,joo before the war 
to 3o;joo in 1944. School meals served rose from z50,ooo daily 
before the war to 1.8 ~ O , O O O  in Feb, 194 j. Special allowances of 
meat and other foods were provided in canteens for heavy workers, 
munition workers and school children. Agricultural workers, 
miners and other workers for whom canteen facilities could not be 
provided, received a special cheese ration of 12 oz. weekly and in 
19-14 were assisted by a scheme for providing snacks, sandwiches 
and pies. By the autumn of 1944 more than ~.ooo,ooo of these 
packed meals were being served in j,ooo villages. Emergency 
feeding centres for use after severe bomb attacks, shelter feeding, 
cooking depots, mobile kitchens and Queen's Messenger convoys, 
able to move into a raided area and provide tea and snacks within 
an hour, played a vital part in civil defense. The total amount 
of food consumed outside the home represented about 9% of 
total civilian consumption, of which canteens received tm-o-thirds 
and ordinary restaurants one-third. 

Planning of Food Supplies.-Before 1939 imports provided 
more than half of the United Kingdom's meat, four-fifths of the 
sugar, nine-tenths of the cereals and nearly all the fats. Only 
milk, fish: potatoes and vegetables were mainly home produced. 
Reckoned in nutrients, two-thirds of the calories and more than 
half the total protein were imported. About 22,000,000 tons of 
food and feeding stuffs were imported, of which 4,000,000 came 
from countries occupied by the axis during World War 11. Be- 
cause of the urgent need to release ships for transport of munitions 
and troops, the ministry of food was able to obtain only about 
half the pre17-ar tonnage for all its imports during each of the three 
years 19-12-44, Since preference had to be given to the most 
essential foods, more than j,ooo,ooo tons of imported foods and 
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nearly z,ooo.ooa tons of fruit and vegetables had to be dispensed 
with. The most critical situation developed during 1910-41. ahen  
more than ~.ooo,ooo tons of food were sunk at  sea and about 
2jo.000 tons mere lost or damaged by air attack. Early in 1941 
food imports were threatened not only by enemy action but by 
shortage of dollars to pay for them. After the passing of the 
Lend-Lease act more than ~.ooo.ooo tons of cheese. lard and 
canned meat and fish arrived from the C.S. in 1941, and the total 
rose to 1,700.000 tons in 1943. In  1943 and 1944 about IOC; of 
the nations food. measured in calories. and 18% of its animal 
protein and fats mere obtained under lend-lease. Home produc- 
tion of food nas  increased by growing more wheat, potatoes and 
vegetables. and mllk production expanded in spite of reduced 
oilcake supplies. I n  the five years 1940-4j total calories never 
fell more than 10% below prewar standards. At the worst period 
in 1941 animal protein was reduced by nearly 205% and fats from 
all sources by 13Ch The biggest reductions in that year were in 
fruit. sugar, meat and fish, offset by increases in milk, bread, flour 
and potatoes. The pattern of diet became monotonous and less 
palatable, and rationing lowered the consumption of rationed foods 
in all except the poorest families; but there TYas some evidence of 
improved nutrition at the lowest income levels, mainly the result 
of increased milk consun~ption by mothers and children. 

Regzlletion of Stocizs.-Under the Essential Commodities (Re- 
serves) act. 1938. the government had acquired before LVorld 
War I1 about joo.ooo tons of \?-heat, I jo.000 tons of sugar. 230~- 
ooo tons of whale oil and ~ S . o o o  tons of canned meat. These 
reserve stocks were barely sufficient to offset the slowing down of 
arrivals during the early months of the war and at the end of 
March 1940 total stocks under the ministry's control Jvere at 
their lowest point. under ~.ooo,ooo tons. of which half were 
cereals. By the end of 1943~ in spite of reduced imports, they 
had been built up to a peak of 6.668.000 tons. At the end of 
IVorld IVar I1 stocks mere higher than at the beginning and it was 
possible to release I ,ooo,ooo tons of food for the relief of liberated 
countries in Europe. 

B I B L I ~ G R A P H Y . - ~ ~ ~ ~ C ~ ~ ~  Reports (H.M.S.O.) of Wheat Commission 
(1921, Cmd. 1j44),  Sugar Commission (1917, Cmd. 8728 and 1921, 
Cmd. 1300) and Food (War) Committee of the Rol-a1 Society (1916, 
Cmd. 8421) ; .Vational Food Journal (London, 1917-20) ; E. M. H .  
Lloyd,. Bxperiflzents i n  S tate  Colztrol (Oxford, 1921) ; F. H .  Coller, 
A S t h e  Trading Advetzture (London. 192 j) ; IV. H .  Beveridge. British 
Food Corztrol (Oxford, 1928) ; League of Nations, Food Rationing 
and Supp ly  (1944) ; H o w  Britain was  Fed i n  Wartinze, Food Control 
1939-1945 (H.M.S.O., London, 1946) ; Food Consutnpt ion Levels i n  
t he  Uni ted Kitzgdom (H.M.S.O., London, 1939) ; W. K. Hancock, 
British War E c o n o m y  (London, 1949) ; R.  J .  Hammond, Food:  T h e  
Growtlz o f  Policy (H.M.S.O., London. I ~ ; I ) ,  Food:  Studies in Admin-  
istration and Co~z t ro l  (H.M.S.O., London, 19 j 6 ) ,  Food and Agriculture 
i n  Bri ta in ,  1939-1945 (Stanford, Calif., 1954) ; Eric Roll, T h e  Combined 
Food Board (Stanford, Calif., 19 j6) .  (E.  M.  H. L.) 

WAR CONTROL OF SHIPPING. W o r l d  W a r  I.-In 
July 1914) of 8.000 ocean-going vessels the British empire orvned 
more than 4,000; France, Italy. Belgium and Portugal together 
owned about I .ooo; a further I .ooo were owned by Germany and 
Austria and were either immobilized or captured; some 2:ooo 
covered the rest of the world. When therefore the Allied organiza- 
tion was developed, in the last year of the war, it was natural that it 
should be built on the basis of the British system; and the coun- 
tries associated in this organization, xhich included the United 
States, ultimately controlled. with the addition of the neutral 
tonnage which they had chartered or requisitioned, some 90% of 

, all ocean-going tonnage. 
The control was simple, dealing with few units, compared with 

those exercised by the ministries of munitions or of food. The 
total prexvar value of all ocean-going ships before World War I was 
not more than £3oo.ooo,ooo. The total amount of steel sunk in 
the ships lost during the war was only about j,ooo.ooo tons! that is, 
not more than 1 2 %  of the steel production of the U.S. alone in a 
single year. On the other hand, the allocation of ships involved 
choosing between different supply services, giving a preference to 
wheat over munitions, or coal over ore or vice versa. I t  involved 
decisions of policy affecting a vastly wider range. 

Before f orld War I two departments of the British idministra- 

tion were concerned with merchant shipping, the marine depart- 
ment of the board of trade and the transport department of the 
admiralty. The latter small department, with its limited but 
varied experience, was gradually thrust by the introduction of the 
submarine into the central position in prominence. 

S ta te  Requisitions, Aug .  1914.-From the first it was recog- 
nized that the government could not act as it did in the South 
African war, and go into the market as an ordinary charterer. 
In -4ug. 1914 a procla~nation mas issued giving powers to requisi- 
tion ships xi th  compensation to the owner. 

The powers were chiefly exercised by the transport department. 
They were limited to the transport of troops from Canada, - 4 ~ s -  
tralia, India and New Zealand, and to the carriage of supplies 
from England to France and the front. But though the tonnage 
requisitioned in the first six months did not exceed some 20% of 
the British mercantile marine! it was enough to push freights up. 
Other causes were tending to the same result. Sinkings were in- 
deed in this period more than offset by new building. But a large 
mass of enemy tonnage was TI-ithdrawn from world tonnage and 
the delays inevitably caused by naval precautions reduced the 
average amount of transport a vessel could accomplish in a given 
time. In July 1914 the normal price for a six-months' charter of 
an ordinary tramp steamer was three shillings a month on the dead 
weight. By December it had reached six shillings. By the end of 
the first year, in the summer of 191 j, it had reached 15 shillings. 
This increase not only made the goods carried more expensive but 
it also reflected the fact that there was already a shortage of 
shipping space, although the effect of submarine warfare had 
scarcely been felt. 

Blue Book Rates.-These rates did not apply to ships requisi- 
tioned by the government. For these ships standard rates-the 
so-called blue book rates-were fixed on the advice of a com- 
mittee which met in the first months and, with slight modifica- 
tions. were applied throughout the war without regard to the 
outside freight market. They were somewhat in excess of the 
market when they mere introduced (the rate for an ordinary tramp 
was then equivalent to about seven shillings per month on the 
dead weight) but were moderate by comparison with the arrange- 
ments made by the government for industries and \\-ould have 
given profits not exceeding those of a boom year in peace. Ship- 
owners' profits became in 1916 the subject of severe and legitimate 
criticism. On a capital value of some £I  ja;ooo,ooo in 1914 British 
shipping had by the autumn of 1916 made a net profit of some 
£262,000,000 (after deducting all payment of taxes). This re- 
sulted ho~i~ever not from excessive payments by the government 
but from competition in the ordinary freight market for the in- 
adequate tonnage left over when the government had taken what 
it needed. 

Shipping in t h e  Second Year.-The strain upon shipping 
was constantly increasing. Losses increased? averaging 87.000 
tons gross per month as compared with 5j,ooo in the first year. 
Building fell from ~,ooo:ooo tons in the first year to joo,ooo in 
the second. Kaval and military demands increased and the pro- 
portion of British tramp tonnage requisitioned rose from zoyo to 
30%. Demands upon the freight market for the raw materials 
required for munitions were also serious, and the standard time 
charter rate (which had been 3 shillings in July 1914) rose to 2 7  

shillings in Dec. 191j and to nearly 40 shillings by the summer 
of 1916. 

Ship Licensing Commit tee ,  Nov. 1916.-In Nov. 1916, a 
Ship Licensing committee was appointed by the board of trade, 
with the power to exercise a licence control over British tonnage. 
The intention \$-as to force ships out of employment that were 
serving no British or Allied interest, and so make i t  easier for 
more important requirements to find their transport. The prin- 
ciple was a sound one as far as it could be applied. But the 
committee u7as unable to find, after some months of investigation, 
more than a negligible amount of tonnage engaged in work that 
nas  obviously unimportant; and they were unwilling to prohibit 
any other employment; therefore. they brought no substantial 
relief to the general situation. Honever, ineffective for its original 
purpoae, the committee soon assumed a role for which i t  was much 
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better fitted. I t  became the executive for putting policy into 
effect as regards all British tonnage not under requisition. When 
a "limitation" of freight rates was imposed on the French coal 
trade it was the Ship Licensing committee which made it effective 
by refusing licences to ships trying to escape from that trade to 
more lucrative employment. When the ministry of munitions was 
anxious about ore imports from Spain or South Africa because 
colliers found it profitable to hasten back in ballast for another 
coal cargo, the committee refused licences for such ballast voyages. 
When the cabinet fixed a limit to the tonnage to be chartered to 
the Allies the committee enforced the decision as regards char- 
tered ships in conjunction with the transport department which 
enforced it as regards requisitioned ships. 

A second committee established by the board of trade a t  the 
same time-the Requisitioning (Carriage of Foodstuffs) commit- 
tee-had a shorter life. This committee had power to requisition 
or direct the employment of British ships so as to assist the im- 
portation of food or other accessories. In practice it confined its 
action to the importation of grain (mainly wheat). 

The committee directed more vessels than the market by itself 
was capable of attracting. The effect was immediate and dra- 
matic. North Atlantic freight rates dropped in five months from 
16 shillings to 8. Weekly imports increased from jIo,ooo quarters 
to 665.000 quarters. But at  the moment when the committee 
was achieving its objects its activities had to be first restricted 
and then stopped. The reasons are interesting and instructive. 
Wheat was getting more than its share of tonnage. 

Sh ipp ing  Cont ro l  Committees.---Of these the most inter- 
esting was the appointment in Jan. 1916 of the Shipping Control 
committee, presided over by Lord Curzon and including two 
well-known shipowners and an eminent financier. A survey led 
them to the conclusion that a reduction of ~g,ooo,ooo tons must 
be made in British imports, and they therefore recommended the 
temporary prohibition of all imports, except specified essentials, 
amounting to a total rate of 13,000,000 tons per annum; the 
withdrawal of vessels from naval and military service; and the 
limitation of British tonnage allotted to the Allies to the amount 
in their service on April I ,  1916. Little came of their three recom- 
mendations. A scheme of import prohibitions which, even if 
fully enforced, would have shut out not 13,000,000 but 4,000,000 
tons was approved but in  actual application excluded less than 2,- 

ooo,ooo tons. 
Impor t s  Restriction.-In 1917 the government appointed an 

Imports Restriction committee, presided over by Sir Henry 
Babington Smith and consisting of the principal officials of the 
board of trade, the ministry of shipping (into which the trans- 
port department had now expanded) and the chief departments 
demanding tonnage: the war office, ministry of munitions, food 
commission, etc. The instructions given to the committee were to 
reduce the supply programs by about 500,ooo tons a month. But 
just as the committee was beginning its work, the intensive sub- 
marine campaign began; shipping losses increased very seriously; 
and it  grew clear that the monthly reduction required must be a t  
least ~,ooo,ooo tons. The task of selecting commodities for ex- 
clusion on this scale was beyond the capacity of the committee, 
and once more the hope that programs would be reduced within 
the limits of transport was deceived. 

Sh ipp ing  in t h e  T h i r d  Year.-From the summer of 1916 
to that of 1917, the shipping situation was more serious than a t  
any previous period. Its gravity was reflected in the increas- 
ing freight rates and shipowners' profits, which now reached their 
maximum. British time-charter rates rose to 40 shillings a ton 
deadweight, a record, as compared with 3 shillings immediately 
before the war. In  Feb. 1917, the new submarine campaign began 
and met with immediate success. Within a few months the sub- 
marine blockade became a greater danger to the Allies than the 
surface blockade was to Germany. 

Throughout the year the control over commodities was de- 
veloping both in range and in character. To sugar and wheat, 
which were already controlled by the Sugar and Wheat commis- 
sions, were added all the main articles of food, and the whole 
was centralized under a newly established ministry of food. The 

ministry of munitions extended its effective control over all the 
raw materials of munitions manufacture and indeed over all 
metals required for all purposes. The war office developed a 
similar control over flax, hemp, jute, leather, wool and other 
materials. The board of trade, under somewhat less drastic and 
more commercial methods, covered the bulk of the remaining 
imports. 

These developments had important consequences on the ship- 
ping problem. In the first place, all the imports of the com- 
modities so controlled were government cargoes, and it  was 
natural that they should be transported in requisitioned tonnage. 
The war office could ask the shipping authority to  arrange to 
carry wool or flax (for whatever purpose it might be used) just 
as it  asked for transport of supplies destined direct for the army. 
But, in the second place, the incorporation within the govern- 
ment machine of the specialists from the business world who 
were needed for these intricate and detailed controls, meant that 
the government had, for the first time, in its service the advice of 
adequate experts in the activities affected. 

T h e  Ministry of Shipping.-The coalition government 
formed a t  the end of 1916 established a ministry of shipping, 
under a shipping controller, Sir Joseph (later Lord) Maclay who 
had a seat in the cabinet, with statutory powers. The transport 
department was absorbed in the new ministry, while the Ship- 
ping Control committee became an advisory committee to the 
controller. I t  was shortly afterward decided to extend requisition 
at  rates based upon blue book terms over all British ships. The 
comparatively moderate profits on requisitioned ships only made 
the fantastic profits on free ships more of a public scandal. 

L i n e r  Requisition.-A new and ingenious system of liner 
requisitioning was therefore devised. All liners were formally 
requisitioned and paid at  blue book rates. But the owners con- 
tinued to run them, taking first any government supplies, then 
following any other direction they might receive, and if any space 
remained, offering freight on the market, the freight, however, 
being henceforth paid to the government. The liner cargoes thus 
became an integral part of the general transport and supply pro- 
gram, and indeed an increasingly important part of it, amount- 
ing at  the end to four-fifths of the country's imports. 

Tonnage  P r i o r i t y  Committee.-Another committee, the 
Tonnage Priority committee, was of more importance. I t  was 
a national committee, consisting of the actual executive officers 
from the different departments who were handling the several 
supply arrangements, and its chairman was the parliamentary 
secretary of the ministry of shipping (Sir Leo Chiozza Money). 
I t  brought those who were making competing, and in their total 
effect impossible, demands upon the shipping authorities into 
direct contact with each other. 

The new and intensive submarine campaign began in Feb. 
1917. I t  converted the shipping difficulties from a serious incon- 
venience into a grave menace. 

In the first 1 2  months 470 ocean-going ships (1,000 if we count 
all sizes) had been lost. The continuance of loss at  this rate would 
have brought disaster upon all the Allied campaigns and might 
even have involved unconditional surrender. At this stage, after 
much hesitation and conflict of opinion, the convoy system was 
introduced, and had an immediate success. (See SHIPPING, HIS- 
TORY OF : Internationd Rivalry.) 

T h e  F o u r t h  Year.-By the autumn the situation had become 
less desperate but more immediately difficult. Two great events 
had happened. The U.S. entered the war. Finance was a t  once 
displaced as the governing consideration in the Allies' policy. 
Henceforward the Alliance as a whole, was practically self-suffi- 
cient. Shipping became definitely the limiting factor. Nor did 
the entry of the U.S. relieve the actual shortage of tonnage. I ts  
potential building capacity gave a different perspective to the 
future, but it was undeveloped. And its military effort, so vital 
a factor in the strategical position, necessarily increased the strain 
on shipping. At no time during the rest of the war were there 
as many U.S. ships in war service as those required to carry 
its own men and stores. The second great event was the striking 
and dramatic success of the convoy system. From its first intro- 
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duction it more than counteracted the effect of the new submarine 
method; and losses were reduced to less than the rate of 1916. 
In  spite, however, of the much greater hope for the future given 
by both U.S. building capacity and the convoy system, the actual 
disparity between the shipping available and the demands upon 
it  was greater in the autumn of 1917 than it had ever been. Seven- 
teen million tons deadweight of the world's tonnage had been lost 
and less than half had been replaced. Great Britain alone had 
lost ~o,ooo,ooo tons, and, even allowing for ships it had bought, 
built or captured, its net loss was over 4,000,000 tons.. France 
and Italy had lost about 2,000,000 tons and had built practically 
nothing. Nor had the U.S. yet begun to build seriously. At the 
same time the demands upon shipping were greater than at any 
previous period. All the distant expeditions (except the long 
abandoned one to the Dardanelles) were fully maintained. The 
scale of the war in France was continually increasing. The navy 
was at  its maximum strength. Serious food troubles were antici- 
pated in Great Britain, France and Italy. The U.S. military 
effort, with its great demands on transport, was beginning. 

By this time, however, the mechanism for securing economical 
compression of the British supply demands on transport, for 
selecting only the most essential, for making the utmost use of 
shipping available was being rapidly perfected. The big control 
departments, the food and munitions ministries and the war office, 
examined and pruned down the demands of their many branches, 
with the expert knowledge that had been obtained by the incor- 
poration of numberless experts from the different trades now 
brought within the area of control. The Ship Licensing com- 
mittee was (to some limited extent) pruning off the more obviously 
useless employment of ships. The Tonnage Priority committee 
was examining the demands in more detail and contributing to 
the same end. Special committees like the Imports Restrictions 
committee of Jan. 1917 and the later cabinet committees of the 
same year were forcing the departments to make reductions. 

And in this national system the final authority now consisted 
in a cabinet committee (presided over by Lord Milner) con- 
sisting of the ministers in charge of the great ministries concerned, 
on the one hand of shipping and on the other of the great supply 
departments, particularly the war office and the ministries of 
munitions and food, attended by their chief officials. 

But by this time the problem was more than national. And 
the national system required to be supplemented by an inter- 
national organization which could incorporate the needs of France 
and Italy and to some extent the U.S. with those of Great Britain 
and devise a common shipping policy. Controls similar in general 
character and purpose had been established in France and Italy, 
but a British cabinet committee could not judge between British 
and French or Italian needs of sugar or of wheat. Nor could a 
British shipping department do so. Obviously the persons best 
qualified were the sugar and the wheat experts of the different 
countries. On this principle the Allied system was based. "Pro- 
gram committees" were formed of the experts in each main supply 
(wheat, sugar, meat and fats, oils and seeds, nitrates, hides, wool, 
flax, hemp and jute, paper, etc.). 

These committees submitted their demands first severally to 
Allied councils of ministers (food and munitions), and then all 
together to a supreme Allied shipping authority, formed on the 
same principle. 

SHIPPING CONTROL IN WORLD WAR I1 

Preparations in  the Interwar Years.-In World War I, as 
has been shown, the government had to construct a system of con- 
trol both of shipping and of the supplies of food, munitions and 
raw materials which it  had to carry, without any previous experi- 
ence. In the subsequent 21 years of peace, memories of the first 
war were reflected in defense preparations for any further war. 
The Committee of Imperial Defence had planned a comprehensive 
war organization; and a part of this had been established even 
during the last years of peace. In addition arrangements had 
been made to set up ministries of shipping, food and economic 
warfare immediately on the outbreak of 77ar; and this was duly 
done. Before the end of 1939 this national machinery was sup- 

plemented by a number of Anglo-French committees covering 
the whole range of supplies. This Allied system was based upon 
the one that had been developed in the last year of World War I. 
Jean Rfonnet, \i,ho had been the principal French representative, 
a t  the official level, in the earlier system, was appointed chairman 
of the Anglo-French co-ordinating committee with a joint mandate 
from the two prime ministers. 

Defects i n  the Control System on the Outbreak of War.- 
In reality, as distinct from merely formal structure, i t  was un- 
happily far from true to say that the second war started where 
the first left off. In 1918 the newly created Allied councils for 
shipping, food and munitions, with some scores of program com- 
mittees, composed of officials, formed the climax of a system of 
control which had been gradually hammered into efficiency by 
three and a half years of war. Commodity programs had been 
compressed and relieved of all but absolute essentials. Under 
the pressure of shipping shortage the ministry of shipping had 
become highly efficient and was at  the pivot of the whole Allied 
supply system; and the officials concerned, both national and 
Allied, had learned to work with each other. In World War I1 this 
process was reversed, the formal structure being first established 
and the reality of effective, co-ordinated control being gradually 
developed within it. Moreover there had been some grave 
mistakes in planning shipping war policy. The mercantile marine 
department of the board of trade had in 1938 estimated that 
British shipping alone, even without assistance from neutral ton- 
nage (which in peacetime was bringing in nearly a quarter of 
British imports), would be able to bring in about 48,000,ooo 
tons. Unhappily the estimate was seriously mistaken. Carrying 
rapacity proved much less; and the different departments requir- 
ing imported supplies proceeded with plans which assumed much 
more. The mistaken policy of relying on licences was soon cor- 
rected and a policy of general shipping requisitioning was an- 
nounced and began in gradual instalments. The supply programs, 
however, caused great difficulties; they were pared down to essen- 
tials only under the pressure of actual necessity. Dry cargo 
tonnage was less by about 3,000,000 tons gross than on the out- 
break of World U7ar I. The mistake had several causes; undue 
optimism by the admiralty which, with the new invention of 
"asdic" for detecting submarines and the tried system of convoy, 
thought it had mastered the submarine menace; an inadequate 
allo~vance for the delays which would result from port congestion, 
assemblage in convoy and other conditions; and perhaps a general 
climate, of over-optimism in Whitehall in the "appeasement" 
period. The same reasons partly explain the reluctance to bring in 
and store, in peacetime, large quantities of iron ore, grain and tim- 
ber. With some encouragement, perhaps, from the inactive char- 
acter of the hostilities in the first period, unwelcome decisions- 
for example to impose rationing-were postponed; nevertheless, 
in spite of the fact that shipping losses were at  this time com- 
paratively slight, consumption exceeded imports; and there was 
a drain on the inadequate stocks. 

Shipping Stringency i n  the Early Months of World 
War 11.-Critical shortages soon began to appear. As early as 
Kovember wheat stocks fell so far that some mills had to stop 
work. This situation was relieved but a t  a considerable cost, 
partly by buying wheat from North America with dollars instead 
of Australian wheat with sterling and partly a t  the expense of 
other imports. Iron ore imports, for instance, came in at  only 
just over half the quantity demanded, and by Feb. I940 some 
works were beginning to close down. This situation was relieved 
by the switching of requisitioned tramps; but a t  the end of the 
first year of war the imports x7ere z,ooo,ooo tons short of what 
had been demanded. Both wheat and iron ore moreover were 
brought in at  the expense of timber, of which less than half the 
quantities demanded were secured. In  the meantime the warnings 
given to the supply department by the ministry of shipping that 
the earlier estimates of importing capacity were much too op- 
timistic, had little effect. In  Jan. 1940 the ministry of supply 
actually raised its total demands from z3.900,ooo to 30,600,ooo 
tons, xi~hich put the total import requirements for a year up to 
53.;oo,ooo tons, about ~o,ooo,ooo tons more than could be ac- 
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tually achieved. 

Improvements  i n  Cont ro l  System.-These difficulties had 
a t  least one compensating advantage. They accelerated an im- 
provement in the system for determining priorities and making 
the most of what transporting capacity was available. The most 
important early measure was the decision to requisition instead of 
relying upon licensing. This enabled the ministry, so far as it was 
itself competent to decide what imports deserved priority, and 
from what sources of supply, to give immediate effect to its de- 
cisions. Imports rapidly increased. In the first three months, 
September to November (before requisition), the monthly average 
had been about 3.000,000 tons; in three months, March to 
May, after requisition, the average had risen to 4,000,000 tons 
and, though some of this improvement was the result of seasonal 
conditions, the new system of requisitioning was entitled to 
most of the credit. 

Priorities.-Requisitioning, however, did not solve the question 
of priorities. So far as the total demands exceeded shipping 
capacity and there was no superior authority to decide b e t ~ e e n  
them, priorities were necessarily determined in practice by the 
actual allocation of tonnage by the shipping authority. The 
ministry of shipping, beset by competing demands which it could 
not satisfy, was involuntarily a master and not a servant of the 
supply services. As in World War I it  eagerly sought a master 
for itself, which could only be the war cabinet, or some body 
endowed by it with the requisite authority, to determine priorities 
between the main demanding departments. The task of creating 
such an authority was simplified by the fact that two great 
departments, the ministries of supply and food, were responsible 
for all but a small fraction of the total demands. If the total 
allocations betveen these two ministries could be determined 
and adjusted suitably from time to time: they could each of 
them settle their own internal priorities. The ministry of supply, 
for example, could decide how much iron ore it would get a t  
the expense of timber (since both were within its own control) 
and similarly the ministry of food how much sugar it would 
import a t  the expense of grain. 

Review of t h e  I m p o r t  Program.-The first important step 
to this end was taken in Dec. 1939. The war cabinet appointed 
Sir Samuel Hoare (later Lord Templewood) to review the 
current import program. The proposal was made that the 
ministry of food should plan on the basis of 19,000,000 to 
19,650,000 tons, the ministry of supply 23,640,000, with 1,150,ooo 
for miscellaneous unallocated imports. The total proved a very 
close estimate and the proposed division, which was endorsed 
by the cabinet, set a standard for departmental scaling down 
which was of great value. The process of actual pruning was, 
however, intricate and unending. I t  improved gradually as the 
supply departments acquired more knowledge, skill and effective 
control of all consumption of imported goods by individuals 
and by industries. But in detail programs were subject to con- 
stant revision with the changing war situation; and the machinery 
through which the war cabinet exercised its ultimate control had 
to be given a permanent character. 

The normal form of this machinery was that of a Cabinet 
Imports committee, presided over by a minister and served by 
a committee of departmental officials from the supply and 
shipping ministries. Through this machinery, decisions on com- 
peting demands which could not be settled at  a lower level were 
taken as they were required. 

Anglo -French  Organization.- This national system had of 
course to be intermeshed with the Allied, that is the Anglo-French, 
organization since French supplies were partly dependent on 
manufacture in Great Britain and largely upon British shipping, 
and in some cases Britain's requirements could be aided by 
switches from France. There were nine separate Allied executives, 
for shipping, food, armaments and raw materials, oil, air produc- 
tion and supply, economic warfare, textiles and hides, timber 
and coal requirements. These were composed of officials, both 
British and French; and a co-ordinating committee, presided over 
by a permanent chairman appointed jointly by the French and 
British governments, was formed on a panel system from the 

chairmen of the executives with a few extra members. Though 
formally as complete in structure as the Allied system of executives 
in 1918 it had not in fact achieved an equal efficiency by the 
time that the fall of France brought it to an end. The stronger 
departmental organization in Great Britain, the British control 
of the margin of transferable shipping, the larger proportion 
of neutral ships on British time charter and the location of the 
Allied system in London were advantages to the British supply 
departments only partly compensated by the fact that the 
chairman of the co-ordinating committee was an able Frenchman. 
Nevertheless useful work was accomplished. British oil stocks 
were drawn on and British tankers diverted to give emergency 
help to the French; and French coal supplies, which had been 
gravely depleted by an unexpected shortage of coastal ships, 
severe winter weather, falling coal output in Great Britain and 
the overrunning of the coal mines of eastern France by the 
German armies, were replenished by a remarkable increase in 
shipments in May 1940 to more than 1,750,ooo tons. 

In  the meantime another mistake in the prewar calculations, 
which aggravated all the difficulties of the earlier months, must 
be noted. I t  had been expected that war conditions would throw 
neutral tonnage on to the market and that the British government 
would easily acquire it. In fact freights rose and neutral owners 
had much more attractive opportunities than those offered them 
by the ministry of shipping. This situation changed after the 
German invasion of western Europe, when ships of countries 
previously neutral, especially Norwegian and Danish, came into 
British control and were important offsets against the increased 
losses. But in the first six months of the war little of this 
shipping was available and, as it  had brought in a substantial 
proportion of British imports in peacetime, its sudden loss was 
a serious blow, the greater because it had not been expected. 

T a n k e r s  a n d  O i l  Supplies.-So far shipping control has 
been described in the terms of dry-cargo tonnage. I t  was this 
which constituted the intricacy of the problem of organization 
as it was to a large extent transferable from one commodity 
to another over a very wide range. Tankers, carrying all forms 
of oil products from oil fuel to petrol, were also, of course, of 
the utmost importance; and though this kind of British tonnage 
had been increased by 1,750,ooo gross tons since World War I ,  
the increased demand for mechanized civilian and military trans- 
port, for warships, army trucks and aeroplanes was even greater; 
and the danger of a crippling deficiency was very serious at 
several stages of the war. 

Passenger Shipping.-Ordinary passenger travel was almost 
suspended in the Atlantic and Mediterranean areas. This made 
enough ships available for the conveyance of troops in the early 
period of the war, when the struggle was mainly concentrated in 
western Europe and long-distance troop movements were com- 
paratively small. But a large number of vessels of this type were 
converted for use as armed merchant cruisers and engaged in 
convoy work, a service in which many were lost. At a later 
stage this resulted in a shortage of troop-carrying vessels. Even 
in the first stage, however, the effect on ordinary imports was 
of some importance; for most passenger vessels carry goods as 
well; and vessels taken either for cruiser service or for troop- 
carrying were almost entirely lost to the importing services. A 
special liner section was established in the ministry and every 
effort made to reduce the inevitable loss to a minimum by skilful 
management. 

B u i l d i n g  and Losses.-With total tonnage about 1,z ~ O , O O O  

gross tons less than in 1914, or 3,000,000 less in the case of 
dry cargo ships, the current output of merchant ships in British 
yards on the outbreak of World War 11, was less than half of 
what it  had been on the outbreak of World War I. Between 
191 I and 1913 the average output had been more than 2,000,000 
gross tons; but in every year since 1931 it  had been less than 
~,ooo,ooo. An attempt was made to raise it  and a special 
department, a t  first attached to the ministry of shipping and 
later transferred to the admiralty, was formed for the purpose. 
But merchant ships were in direct competition with naval vessels 
for both skilled men and materials; and the navy was very 
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inadequately equipped with certain types of ship, especially 
destroyers and other convoying vessels. That was the impelling 
reason for the destroyer deal with the United States in the 
autumn of 1940 and for the expensive use of passenger vessels 
as armed cruisers; i t  was also the reason, since a difficult question 
of priority was involved, for the transfer of responsibility for 
shipbuilding to the admiralty early in the war. In  the event 
only about ~,ooo,ooo gross tons were turned out in the first year 
of the war, and British yards never improved much upon this 
rate; there was regrettably little dilution of skilled by unskilled 
labour of the kind found possible in the later U.S. shipbuilding. 
But at  the outset many gains were possible from other sources. 
Enemy shipping was captured; some neutral tonnage acquired; 
and in the first nine months of the war, when losses were com- 
paratively small, the total gains approximately offset losses, 
nontankers showing a net gain of 57,000 gross tons (849,000 
against 792,000) and tankers a net loss of 33,000 tons (174,000 
against 1~1 ,000) .  In  this period the stringency was partly caused 
by the failure of neutral ships trading as such to come to British 
ports, partly by the delays caused by war conditions, partly by 
the withdrawal of merchant ships into naval service and partly 
by increased demands for imported raw materials for the munitions 
industries. Even in this period, however, though losses were 
only at  an annual rate of about 1,250,000 gross tons, they exceeded 
the current building output. The other acquisitions from 
European sources, whether of captured enemy ships or of neutrals 
in European waters, were in the nature of a single capital gain; 
no repeated acquisition of this kind could be expected. British 
building was inelastic. I t  was soon evident that, if losses increased 
and if demands also rose with the extension of the war, the only 
adequate answer must be found, if i t  could be found at  all, 
across the Atlantic. 

T h e  Minis t ry  of Shipping.-Within a few months of the 
outbreak of hostilities an efficient ministry of shipping had been 
constructed from a mixed team of shipowners and staff from 
the shipping offices, civil servants and others drawn from outside. 
Something of the same composite staff was to be found at this 
time in all the departments, especially the civilian ones, and in 
general the precedents of World War I were follou,ed. In the 
ministry of shipping there was one interesting difference, not 
perhaps an improvement, as compared with the earlier war. In 
1917 there had been a very complete welding of shipping and lay 
experience, every main branch including both shipowners and 
civil servants in positions of real responsibility. In one branch 
a shipowner would be at  the head, with a civil servant as his 
deputy; and in another the positions were reversed. In World 
War I1 the association was on the whole between branches 
controlled by shipowners and others by civil servants. This was 
partly because, with a more extended Whitehall organization, the 
number of civil servants of the requisite quality who could be 
spared for a single ministry was less adequate. But each branch 
probably lost something from the absence of one or other of the 
two elements. In  this new form of somewhat less intimate 
association co-operation was on the whole cordial and efficient, 
under an able director-general, Sir Cyril Hurcomb, a civil servant 
who had held a responsible post in the ministry of the earlier war. 

T h e  Fall of France.-The fall of France in June 1940, while 
transforming the military situation, also changed the shipping 
problem and had a considerable impact on organization. The 
first effect was to give a momentary, and very deceptive, relief 
to the shipping stringency. Much Norwegian and Danish and 
some Dutch, tonnage came from the recently invaded countries; 
no more ships had to be supplied for French imports; no more 
transport, after Dunkirk. was needed to take men or goods across 
the English channel. All the longer-term consequences, however, 
involved the greatest danger of a shipping shortage which would 
be fatal to the successful continuance of the British war effort. 
Italy entered the war and the Mediterranean was practically 
closed, so that men and supplies for the middle east had to go 
round the Cape of Good Hope. The manufacture of munitions 
and imports had to be rapidly stepped up to re-equip an army 
which had come back without guns or trucks. Above all losses 

were bound to increase. The "asdic" with which French destroyers 
had been fitted came into the hands of the Germans who thus 
were enabled to seek and find an answer to it. Hostile submarines 
and aircraft could operate more closely from French bases. The 
rate of sinkings more than doubled. 

American supplies were now of crucial importance. A British 
purchasing mission had been established in Ottawa, Canada, a t  
the outbreak of war, and later transferred to New York. I t  was 
headed by a Canadian, A. B. Purvis, who was also chairman of 
an Anglo-French Purchasing board established to co-ordinate the 
purchases in the United States of the British mission and a similar 
French mission. On the fall of France both the Anglo-French 
co-ordinating committee in London and the board in New York 
came to an end. The former was replaced by a North American 
Supplies committee, through which the demands of the different 
departments were transmitted to the British mission in New 
York. The latter mission was in general placing its orders direct 
with individual American manufacturers. But the U.S. govern- 
ment was preparing to enlarge its own rearmament; and the task 
of estimating, and to some extent controlling, competing demands 
on U.S. industry was entrusted to the treasury, then under Henry 
Morgenthau. The immediate result was a request for a compre- 
hensive. statement of requirements from overseas. The co- 
ordinating machinery in London was therefore developed further 
and a British supply council established at  Washington. Purvis 
was chairman of this council, the other members being representa- 
tives of the principal purchasing departments. The main executive 
work of placing orders was still carried out by the British 
organization in New York; but general policy was now determined 
in Washington, to which the centre of gravity passed definitely 
when the president stepped up the united states' own armament 
in the summer of 1940, 

The first expression of the willingness of President Koosevelt 
to give greater help was the arrangement in the autumn of 1940 
under which 50 old U.S. destroyers were turned over in return 
for the right to establish United States bases in the West Indies. 
A few months later, in March 1941, this was followed by the 
Lend-Lease bill, which ensured that U.S. supplies would not be cut 
off through the inability of Great Britain to find the dollars to 
pay for them. 

Until this time either finance or shipping might have been the 
main limiting factor to the extent of Great Britain's overseas 
supplies and therefore of its war effort. Henceforth for some 
years the limiting factor was shipping. By the spring of 1941 
the danger was imminent. Losses of British or British-controlled 
tonnage at  this time were at  the annual rate of nearly j,ooo,ooo 
tons gross, or in terms of deadweight 7,700,ooo tons. Against 
these British new builqng was only at  the rate of about 1,400,000 
tons deadweight. The shipping at  Britain's disposal, thus being 
reduced at  the rate of more than 5,000,000 tons deadweight a 
year, was already seriously inadequate for the demands on it. 
In 1938 British dry-cargo imports had totalled 52,000,000 tons; 
in 1940 they had fallen to 43,500,ooo tons. They now fell to 
a rate of only about 30,000,000, which had to cover not only 
all food imports but raw materials for munitions manufacture. 
Oil supplies (including oil fuel for the navy and all industrial 
purposes and petrol for motor transport and aviation) were in 
a no less dangerous position; oil stocks had fallen to the danger 
level of 4,500,000 tons and were still falling rapidly. 

The Bri t ish Sh ipp ing  Mission t o  Washington.-Against 
the grave dangers of starvation, the closing of munitions factories 
for want of raw materials and the crippling of the British war 
effort, the only possible source of substantial relief was the 
United States. The prime minister therefore decided to establish 
a British shipping mission in Washington. I t  was headed by 
Sir Arthur Salter, parliamentary secretary of the ministry of 
shipping from 1939 and chairman of the North American Supplies 
committee in London since the fall of France. I t  was the task 
of this mission to obtain the largest possible allocation of U.S. 
tonnage for British services and to urge a great increase in 
U.S. shipbuilding. 

United States Shipping.--Up to this moment no merchant 



WAR CONTROL OF SHIPPING 
ships had been supplied by the U.S. government, though a few U.S. ceased. In  World War I1 the position was reversed. The 
ships (mainly old laid-up tonnage built in World War I )  had been United States was fully extended. I t  was its shipping, and its 
bought for cash. Moreover the United States' resources were supplies in general, upon which other Allies drew. Increasingly, 
very limited. Its overseas mercantile marine consisted of only therefore, Washington became the centre of main supply policy. 
about 7,000.000 tons (deadweight) of dry-cargo and passenger Nevertheless Washington never became the sole centre in the 
vessels and about 5,000,ooo tons of tankers; and all were fully sense in which London had been in the earlier war; and the 
employed, for the most part in work that seemed essential. combined boards were constituted in both capitals. I n  1942 
American shipbuilding had almost ceased between 1921 and I937 British military effort was equal to that of the U.S. and the 
and, though there had been some revival, the output in 1941 was British machinery of planning had been more fully developed. 
only ~,ooo,ooo tons deadweight. Besides this, the Neutrality Though, therefore, the centre of gravity increasingly moved 
act prevented U.S. ships from entering a war zone; and congress toward Washington the contribution of each country to supply 
was opposed not only to participation in the war but to all action policy was not unequal. For shipping, a Combined Shipping 
which might lead to it. On the other hand the president, supported Adjustment board in Washington was formed, with the chairman 
by his principal cabinet members and officials, was determined to of the war shipping administration (Vice-Admiral E. S. Land) 
do all that was possible in these circuinstances. In a few weeks he as the U.S. member (represented frequently by the deputy ad- 
had declared Suez to be outside the "war zone" (since Egypt ministrator, Lewis Douglas) and the head of the British Shipping 
was a neutral) and U.S. ships were allowed to carry British mission as British member. The major principles to guide trans- 
supplies to the near east; and he had ordered the maritime com- fers of tonnage were discussed a t  this board; but the bulk of the 
mission to allocate 2.000,000 tons to the war effort. Under this work continued in the form of constant detailed negotiations 
impulse the transport of U.S. goods between the west and between the WSA and the mission (located in the same building). 
the east coast was transferred from shipping through the Nothing like a "pool of shipping" in the fullest sense of the 
Panama canal to the railways; oil transport up the east coast term was attempted. Each country managed its own transport, 
was similarly transferred from sea to land. Before the year except for occasional interchanges, and the British used the 
was over I,joo,ooo tons of U.S. dry-cargo tonnage was in British shipping under their own control so far as it  would suffice. The 
service, and more than 750,000 tons of tankers. The fall in real task of the combined system was to determine how much, 
British imports was arrested and oil stocks raised to the full on what principles and to what services U.S. tonnage should be 
capacity of British storage. Even more important for the future allotted for British assistance. The president had laid down the 
was the decision to raise the building program for 1942 from main principle that the output of the great U.S. building program 
the current rate of ~,ooo,ooo tons to the astonishing rate of should be regarded as available for the combined war effort 
8,000,ooo tons-a decision which was in fact fully implemented. and allotted according to need; and in applying this principle 

By Dec. 1941 the problem set in April was solved. On the major importance was attached to the losses sustained by each 
basis of the war as it  then was, that is without Japan as a country. In practice monthly allocations were planned, especially 
belligerent or American troops and supplies to transport, shipping though not exclusively for certain defined services (e .g . ,  transport 
resources were adequate. Against total Allied and neutral losses to the near east, across the Atlantic to the United Kingdom and 
of 6,500,ooo tons deadweight, the U.S. building program alone so on), Great Britain with this assistance supplying its own 
promised 8,000,ooo tons, and British and Canadian building a shipping for the rest. The allocations once made, all subsequent 
further 2,500,000 tons. (Canada, it should be noted, which arrangements for British services were made either by the ministry 
had built no overseas vessels before the war, was now by a of war transport in London or, as regards shipping from U.S. ports, 
remarkable effort building almost as much as the United King- by the British shipping organization at  New York. 
dom.) British imports in 1941 exceeded consumption, dry- U n i t e d  States  Shipbuilding.- In the meantime the United 
cargo stocks and oil stocks each rising by 2,600,ooo tons. States building program for 1943 was raised in March I942 from 

A f t e r  P e a r l  Harbor.-This situation was completely trans- 8,000,ooo to 14,000,000 tons, and in October to 18,800,000 tons. 
formed by the entry into the war of Japan and the United States From Aug. I942 current combined output exceeded current losses. 
after Pearl Harbor. Losses greatly increased, being about as  There was still, however, throughout the year and the following 
high in the first six months of 1942 as in the whole of 1941. winter, a severe shipping stringency as the military and naval 
In  the meantime the shipping demands of the U.S. army and demands were greatly increasing with the extension of the war in 
navy were of course very great-exceeding combined building the far east and in Europe, for which the previously depleted 
by 2,7oo,ooo tons. I t  was only in May 1942 that U.S. building, tonnage was inadequate. By the spring of 1943, however, the 
in spite of its immense extension, matched current U.S. losses; new building had transformed the situation. Each month showed 
and only in August that combined building overtook combined a net gain of about ~,ooo,ooo tons. By the summer there were 
losses. In  the meantime greatly increased demands were made about 6,000,ooo tons of U.S. shipping in British service. There 
on a seriously reduced total tonnage. British dry-cargo imports was enough cargo tonnage for all the military projects, and every 
fell to 23.000,ooo tons, and stocks were again depleted. Oil prospect that the continuing net gains would meet any extra 
stocks fell similarly. The shipping situation was as serious a s  demands of the future. There were still difficulties as to passenger 
it had been in the spring of 1941. ships, escorting vessels and landing craft; but the improvement 

T h e  Combined Board System.-Meanwhile now that the in the general position enabled some building capacity to  be di- 
United States was an Allied belligerent, the whole organization verted to these special classes of construction. Thus the shipping 
in Washington was transformed. No longer did the British problem, as a main factor in the Allied war effort, had been solved. 
missions make contracts with individual industrialists with the As in World War I ,  success ha2 been the reward of naval 
assistance of the U.S. administration. All supplies were allotted protection, increased building, efficient national and Allied systems 
through U.S. departments under the control of combined Anglo- of organizing and economizing supplies. In 1943 combined 
U.S. boards. The competition was no longer between British building exceeded losses by over ~S,ooo,ooo deadweight tons; and 
war needs and American peace needs but between different war it  was then evident that, in the last crucial stages of the war, 
needs. shipping would return to its proper role as the servant of the 

I t  is interesting to compare the combined system of supply as services which demanded transport, able to supply all that was 
i t  developed in 1942 and 1943 with the Allied system in World required of it. 
War I in 1917 and 1918. In  the first war. although there was In  1944, therefore, and the remaining months of the war in 
an elaborate Allied machinery, its working was simplified by the 194 j, the problem of shipping control was of a different character. 
fact that London was the indisputable centre of the whole system. Total tonnage was adequate for the demands on it  and it  was 
I n  that war British shipping was throughout supplying assistance increasing every month. In June 1943 the nontanker shipping 
to all the Allies, including the United States; and the general under British control totalled 14,z j0.000 gross tons; in December 
American war effort had not been fully extended when hostilities of that year it had risen to more than 15,250,000, and in Sept. 
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1944 to more than 16,250,000. While gains had increased losses 
had fallen. I n  1944 the gains were 2,287,000 gross tons, the 
losses 1.017,ooo, the net gain being thus 1,270,000. In  the same 
year the gains in tanker tonnage were 470,000 dead weight, the 
losses 226,000, net gain 244,000. In  the meantime dry-cargo im- 
ports into Great Britain, which had fallen to 22,900,000 tons in 
1942 averaged 2 j.700,ooo tons in 1943 and 1944, and stocks of 
imported food and ram materials were higher by z,joo,ooo tons 
a t  the end of 1944 than they had been a t  the end of 1942. 

The difficulties that confronted the shipping authorities in 
supplying the tonnage required for the invasion of Europe in 
June 1944 and the subsequent operations, though different, were, 
however, serious. Both ports and the inland transport system 
were strained to the utmost. Moreover the task of organizing 
shipping secretly for the vast enterprise of D-day was one of the 
greatest intricacy. The ships had to be assembled to an exact 
timetable, and a delay of even a few days would have entailed 
dispersal for the replenishment of stores and water and incal- 
culable confusion. One day's delay was in fact enforced by rough 
seas, but no more. The intricate and interlocked arrangements 
for troop-carrying vessels, cargo ships, naval protecting forces and 
landing craft worked smoothly both on D-day and after. 

BIBLIOGRAPHY.-C. E. Fayle, Sea-borne Trade and Merchant Ship- 
ping in the War (1920-24) ; Sir A. Salter, Allied Shipping Control, 
an Experiment in International Administration (1921) ; W .  K. Hancock 
and M. M. Gwyer, British War Economy (1949). (A.  SA.) 

WAR CRIMES. The term war crimes has never been suc- 
cessfully defined. After the end of World War I1 three categories 
of this offense against the law of nations came to be recognized: 
( I )  crimes against peace-the planning. preparation, initiation or 
waging of a war of aggression, or a war in violation of interna- 
tional treaties, agreements or assurances; or participating in a 
common plan or conspiracy for the accomplishment of any of the 
foregoing; (2) war crimes (also called conventional war crimes)- 
violations of the laws or customs of war such as murder, ill-treat- 
ment or deportation to slave labour, or for any other purpose, 
of the civilian population of occupied territory; murder or ill- 
treatment of prisoners of war or persons on the seas; killing of 
hostages; plunder of public or private property; wanton destruc- 
tion of cities, towns or villages or devastation not justified by 
military necessity; and (3) crimes against humanity-murder, 
extermination. enslavement, deportation and other inhumane acts 
committed against any civilian population, before or during a mar, 
or persecutions on political, racial or religious grounds in execu- 
tion of or in connection with any other war crime. 

Trials of individuals for specific violations of the laws or cus- 
toms of war (the so-called conventional war crimes) have a long 
historical basis. Thus, the Scottish national hero Sir William 
Wallace (9.v.) was tried in England in 1305 for the wartime mur- 
der of numerous members of the civilian population, during the 
course of which he allegedly spared "neither age nor sex, monk 
nor nun." When the American Civil U'ar ended in 186j Henry 
Wirz, a former Confederate officer, was tried and convicted by a 
federal military tribunal, and was executed, for the murder of, 
and for conspiracy to ill-treat, federal prisoners of war confined at  
the Andersonville prisoner-of-war camp which Wirz had com- 
manded. And the treaty of peace which ended the South African 
War in 1902 specihcally provided that certain acts contrary to the 
usages of war which had been committed by Boers would be tried 
by British courts-martial. 

W o r l d  W a r  I.-At the conclusion of World War I a commis- 
sion on responsibilities was created by the preliminary peace 
conference, its mission being that of "inquiring into the responsi- 
bilities relating to the war." In  its report the commission recom- 
mended trials before national courts of the victors and, where 
appropriate, before a high tribunal which would be inter-Allied 
in composition. The report contemplated war crimes trials for 
violations of the laws or customs of war (of which it listed 3 2  

categories) and for crimes against humanity. Failure to take the 
necessary action to prevent or end violations of the laws or cus- 
toms of war would itself constitute a war crime. The commis- 
sion recommended that some "special measures" be taken with 

respect to those responsible for instigating the war and for viqlat- 
ing the neutrality of Belgium and Luxembourg. The United 
States representatives on the commission dissented from those 
portions of the report that referred to crimes against humanity; 
to the conclusion that heads of state should be liable to criminal 
prosecution; and to the conclusion that special measures should 
be adopted to deal with those responsible for the war. The 
Japanese representatives made a reservation to the conclusion 
under which heads of states would be held criminally responsible 
for political acts and they did not concur in the provision making 
failure to act to prevent or end violations of the laws or customs 
of war an affirmative offense. 

The Versailles peace treaty in 1919 called for the trial of the 
former German kaiser, Wilhelm 11, by a specially constituted 
international tribunal (art. 227). The treaty also contained 
German recognition of the right of the Allies to bring to trial 
before national or international military tribunals persons accused 
of having committed acts in violation of the laws or customs of 
war and an undertaking by the German government to hand such 
persons over to the Allies for trial (art. 228-230). The treaty 
contained no provision for trials for the offense of crimes against 
humanity and only indirectly, as to the former kaiser, was there 
provision for a trial for the offense of crimes against peace. Inas- 
much as the Netherlands. where the kaiser had taken refuge, re- 
fused the Allied request for extradition, he was never tried. And 
because of German resistance to the surrender of those individuals 
accused of war crimes, the Allies ultimately agreed to permit the 
cases to be tried by the supreme court of Leipzig (Germany). 
The results of the trials that followed clearly indicated the in- 
effectiveness of this method of attempting to punish persons ac- 
cused of x a r  crimes. The great majority of those tried were 
acquitted, despite strong evidence of guilt; those convicted re- 
ceived grossly inadequate sentences (and, in several instances, 
were quickly permitted to escape from prison); and all were 
treated as heroes by the German press and public. 

World War  11.-Beginning early in World War I1 various an- 
nouncements were made concerning the intention of the Allies to 
mete out punishment to those guilty of war crimes. On Oct. 2j,  
1941, while the United States was still neutral. Pres. Franklin D. 
Roosevelt called attention to the atrocities being committed by 
the Nazis in occupied countries. On that same day Prime Minis- 
ter Winston Churchill associated the British government with the 
Roosevelt statement and made retribution for these crimes one 
of the major purposes of the war. On Jan. 13. 1942, the declara- 
tion of St. James was signed by the governments in exile of nine 
countries of Europe that were then occupied by the Nazis. These 
nations, too, made punishment of war crimes a principal war aim. 
During the course of the war there were a number of other pro- 
nouncements on this subject, the most important of which were 
( I )  the IlIoscow declaration (Nov. I ,  1943) wherein Roosevelt, 
Churchill and Marshal Joseph Stalin of the U.S.S.R. stated that 
a t  the time of the granting of any armistice to Germany those 
German officers and men and members of the Nazi party responsi- 
ble for atrocities, massacres and executions in occupied areas 
would be sent back to the countries in which their acts had been 
committed in order that they might be tried and punished "ac- 
cording to the laws of these liberated countries and of the Free 
Governments which nil1 be erected therein"; and that those 
"major criminals" whose offenses had no particular geographical 
location would be punished by a joint decision of the Allied gov- 
ernments; and (2) the Potsdam declaration (July 26, 1945) with 
respect to Japan, made by Truman, Churchill and Pres. Chiang 
Kai-shek of China, and later adhered to by the U S S R., which 
stated that "stern justice shall be meted out to all war criminals 
including those nho  have vislted cruelties upon our prisoners." 

T r i a l  of Nazi  Leaders.-During Oct. 1943 representatives of 
17 of the Allied nations met in London and established the United 
Nations War Crimes commission, the functions of which included 
the investigation of war crimes and the formulation of general 
measures necessary to ensure the detection, apprehension. trial 
and punishment of accused war criminals. On '\ug. 8, 1945, rep- 
resentatives of the United Kingdom, the United States and the 
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U.S.S.R. and of the provisional government of France signed the 
London agreement, which included a charter for an international 
military tribunal for the trial of the major Axis war criminals 
whose offenses had no particular geographical location. Kineteen 
other governments later adhered to this agreement. The first ses- 
sion of the tribunal, which consisted of a member and an alternate 
appointed by each of the four signatory countries, took place in 
Berlin on Oct. 18, 1945, under the presidency of the Soviet mem- 
ber, Gen. I. T. Nikitchenko. At that time an indictment uas 
lodged against 24 of the former Nazi leaders charging them with 
numerous crimes against peace, conventional war crimes, crimes 
against humanity and conspiracy, and charging a number of organi- 
zations (such as the Gestapo, the Nazi secret police) with being 
criminal in nature. All subsequent sessions of the tribunal were 
held in Nurnberg, Ger.. under the presidency of the British mem- 
ber. Lord Justice Sir Geoffrey Lawrence. The other members of 
the tribunal were Francis Biddle of the United States and Henri 
Donnedieu de Vabres of France. The judgment of the tribunal 
was reached on Oct. I ,  1946. 12 of the accused (including Martin 
Bormann, who was tried in absentia) being sentenced to death by 
hanging and three to life imprisonment. General Nikitchenko 
dissented from the acquittal of the accused Hjalmar Schacht, 
Franz von Papen and Hans Fritsche; from the refusal of the tri- 
bunal to sentence the accused Rudolf Hess to death; and from 
the decision not to declare the Reich cabinet, the German general 
staff and the high command of the German armed forces to be 
criminal organizations. 

T r i a l  of Japanese War  Leaders.-On Jan. 19, 1946, Gen. 
Douglas IlIacArthur, supreme commander for the Allied powers 
in Japan, issued a charter for an international military tribunal 
for the far east for the trial of major war criminals in that area. 
The tribunal which was thereafter appointed ultimately consisted 
of the representatives of 11 governments (Australia, Canada, 
China, France, India. the Netherlands, New Zealand, the Philip- 
pines, the U.S.S.R., the United Kingdom and the United States). 
The trial began in Tokyo in May 1946, under the presidency of Sir 
William Webb of Australia, and concluded with the reading of 
the judgment on Xov. 12. 1948. The accused were charged with 
various crimes against peace, murder, other conventional \Tar 
crimes and crimes against humanity. Of the 2 5  accused against 
whom sentences were adjudged, 7 received sentences to death by 
hanging and 16 to life imprisonment. Dissents were filed by three 
members of the tribunal, R. Pal of India, Henri Reimburger of 
France and B. V. A. Roling of the Netherlands. 

Subsequent  Proceedings.-Twelve other trials of major war 
criminals were held at  Nurnberg under international authority. 
These trials, called the "Subsequent Proceedings," had as their 
legal basis Control council law no. 10. a law promulgated on 
Dec. 20. 1945, by the zone commanders of the four powers which 
were occupying Germany. In  addition, there nere thousands of 
Germans and Japanese tried by various national courts, either 
military or civilian, for conventional war crimes. I t  has been 
estimated that over 2 , 0 0 0  separate trials took place (including 
approximately 950 conducted by the United States, 550 by Great 
Britain and 2 7  j by Australid) involving many times that number 
of accused. Included in this category were the trials by United 
States military commissions of Gen. Tomoyuko Yamashita and 
Gen. Masaharu Homma in Manila in 1945. Both of these accused 
unsuccessfully attempted to secure the intervention of the United 
States supreme court to prevent the imposition of the death sen- 
tences which they had received. 

Criticism of t h e  Trials.--From the very outset the post-World 
War I1 program for the punishment of war criminals was vigor- 
ously attacked and vigorously defended, both on political and on 
legal grounds. One of the legal arguments most frequently ad- 
vanced against the program was that war crimes trials were ex 
post facto in that they allegedly punished for acts that had not 
been criminal when committed. This argument was directed pri- 
marily a t  the offenses of crimes against peace and some of the 
crimes against humanity. 

The Nurnberg tribunal, however, held that long before the R'azi 
or other aggressions of World War 11, a series of international 

declarations, acts and treaties, culminating in the pact of Paris 
of 1928, ratified by Germany and nearly all other states, had 
established a rule of customary international law making aggres- 
sive war illegal and the initiation or waging of such a war, with 
knowledge of its character and freedom of choice, an individual 
crime. (See  WAR.) Many of the crimes against humanity and 
the majority, if not all, of the conventional war crimes (murder, 
rape, pillage, etc.) are offenses under the criminal law of every 
civilized nation. As to these offenses the attack was directed a t  
the fact that the vanquished were being tried in the courts of the 
victors where, it was claimed, they could not receive fair and ob- 
jective treatment. This particular criticism was heard less and 
less frequently as time went on and, in the great majority of cases, 
war crimes courts demonstrated their objectivity and fairness. 
Much criticism was also directed at  the refusal of the courts which 
tried these cases to entertam such defenses as that the act charged 
as a war crime had been committed as a matter of military neces- 
sity or as a result of the receipt of orders from a superior. 

Despite these criticisms, it would appear that trials for war 
crimes are so well embedded in the laws of war that they may be 
expected as a sequence to any conflict that ends with one side 
victorious and the other defeated (Indeed, since the end of World 
War I1 conventional war crimes have been the subject of specific 
international legislation in the Geneva conventions of Aug. 12, 
1949, for the protection of war victims.) The passage of time 
has, however, resulted in a lessening of the antagonism felt toward 
those individuals who were convicted of war crimes after World 
War I1 and who were sentenced to imprisonment. Both the 
peace treaty with Japan and the Bonn agreements n hich terminated 
the occupation of west Germany contained provisions which re- 
sulted in advancing the dates of release of all but a few. 

B I B L I O G R A P H Y . - H ~ ~ ~ O ~ ~  oj the United Nations War  Crimes Commis- 
sion and the Development of the Laws of  War  (1948) ; Report of Rob- 
ert H .  Jackson,. . . on ~Wilitary Ttials, Department of State Publication 
3080 (1949) ; Whitney R. Harris, Tyranny on Trial (1954) ; Telford 
Taylor, Nuremberg Trials, War Crilnes and International Law (1949),  
Final Report to the Secretary of  the Army on the Nuernberg War  
Crimes Trials (1949) ; LVure?nberg: German Views of the War  TI-zals, ed. 
by E W Benton and G. Gr'imm (1955))  John A kppleman, lMilztary 
Tribunals and International Crinzes (19  54) ; United Nations War Crimes 
Commission, Law Reports of  Trials of  War Criminals (1948) ; Joseph 
B Keenan and Brendan F Brown, Crimes Against International Law 
(1950) ; Quincy Wright, "War CrAminals," Anzerican Journal o f  Inter- 
national Law, 39:257 ff. ( ~ g q j ) ,  The Law of  The Nurenzberg Trial," 
41:38 ff. (1947). (H. S. LE.) 

WARD, AARON MONTGOMERY (1843-1913), U.S. 
merchant, who introduced the mail-order method of selling general 
merchandise, was born in Chatham. N.J., on Feb. 17, 1843. The 
oldest of seven children, he ment to work at  an early age in a 
cooperage to help support his family. In  1859, a t  the age of 16, 
he became a salesman in a general store in St. Joseph, Mich., for 
$6 a month and board; later he was made manager a t  $roo a 
month and board. During that period he conceived the idea of a 
business that would buy goods at  \vholesale for cash and sell to 
the consumer by mail for cash with middlemen's costs eliminated. 
In  1866 he moved to Chicago and worked for various firms as a 
traveling salesman. In  Aug. 1872, with a capital of $1,600. Ward 
issued his first catalogue, a single sheet listing 30 items. The fol- 
lowing year his brother-in-law, George R. Thorne, bought a half in- 
terest in the business for $800. The firm prospered. 

I n  1886 Ward, while retaining the presidency. turned the man- 
agement over to Thorne and his five sons. During the next 20 

years Ward devoted much of his time to the preservation of the 
natural assets of Chicago's lake front and vigorously opposed at- 
tempts to build public or other structures in Grant park. Ward 
died Dec.. 7 ,  1913, in Ilighland Park, Ill. (F.  W. JN.) 

WARD, ARTEMUS (pen name of CHARLES FARRAR 
BROUTNE) (1834-1867), was one of the best and most popular 
19th-century U.S. humorists. Born in Waterford. Me., on 
April 26, 1834. he served as a printer's apprentice in nearby towns 
and later went to Boston, Mass., to work as a compositor for 
T h e  Carpet Bag, a humour magazine. After spending seven years 
in Ohio as a journeyman printer, and as "local" editor of the 
Toledo Commercial and the Cleveland Plain Dealer, he went to 
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New York in 1860 to work on Vani ty  Fair. Later he turned to 
humorous lecturing with considerable success in both the Cnited 
States and England. His British tour was interrupted by his death 
in Southampton on March 6, 1867. 

Browne's humorous writing was commonplace until 18 58, when 
as local editor of the Plain Dealer he created the character Artemus 
Ward. Adopting the language and viewpoint of Artemus Ward, 
whom Browne characterized as an itinerant showman, he wrote 
a series of letters for the Plain Dealer, Vani ty  Fuir and Punch in 
which he commented upon many subjects. His principal books 
are Artemus Ward:  His Book (1862); Artemus W a r d :  His Trav- 
els (1865) ; and Artemzis Ward i n  London (1867). Of the humor- 
ous devices in his writing, misspelling was the most outstanding; 
the most prominent feature of his lectures was his "dead-pan" 
delivery. His techniques had considerable influence upon other 
humorists, including, especially in his role as a lecturer, Mark 
Twain. 

See Don C .  Seitz, Artemus Ward ,  a Biography and Bibliography 
(1919) ; A. J. Nock (ed.), Selected Works  o f  Artemus Ward  (1924), an 
excellent edition of his writings. (J. Q. R.) 

WARD, DAME GENEVI~VE (1838-1922), English ac- 
tress, was born in New York city on March 27, 1838, and at the 
age of 18 married Count Constantine de Guerbel. She studied 
singing in Italy and in Paris, and made her first appearance under 
the stage name of Ginevra Guerrabella a t  Bergamo in the opera 
Stella di  Napoli (1855). After the loss of her singing voice in 
1862 she taught singing in Kew York, but in 1873 she went to 
London and began a long dramatic career. In  1918 she published, 
with Richard Whiting, a volume of reminiscences, Before and Be- 
hind tlte curtain. In  1921 she was made a Dame of the British 
empire. She died on Aug. 18, 1922. 

WARD, JAMES (1843-19253, English psychologist and 
metaphysician, was born at Hull on Jan. 27, 1843. H e  was edu- 
cated at the Liverpool institute, at Berlin and Gottingen and at 
Trinity college, Cambridge; he also worked in the physiological 
laboratory at  Leipzig. Subsequently he devoted himself to psy- 
chological research, became fellow of his college in 1875 and 
university professor of mental philosophy in 1897. His work 
shows the influence of Leibniz and R. H. Lotze, as well as of 
evolution. His views are further worked out, through criticism 
of pluralism and as a theistic interpretation of the world, in his 
Gifford lectures ( T h e  Realm o f  Ends,  1911 ; 3rd ed., 1920). Ward 
died on March 4. 192j.  

Ward published A-aturalism and Agnosticism (1899; 3rd ed., 1907) ; 
Heredity and Menzory (1913) ; Psychological Principles (1918; 2nd ed., 
1920) ; A Study  in Kant (1922) ; and Essays in  Philosophy, ed. by 
U'. R. Sorley and G. F. Stout, with memoir by 0. W. Campbell 
(1927) ; numerous articles in the Journal o f  Physiology, in Mind and 
in T h e  British Journal o f  Psychology. 

WARD, JOHN QUINCY ADAMS (1830-I~IO), U.S. 
sculptor, was born near Urbana, O., on June 29, 1830. H e  studied 
under Henry K. Brown of New York, and by 1861, when he 
opened a studio there, he had executed busts of the U.S. public 
officials Josua R. Giddings, Alexander H.  Stephens and Hannibal 
Hamlin, prepared the first sketch for the "Indian Hunter" (Cen- 
tral Park, New York) and nfade studies among the Indians them- 
selves for the work. I n  1863 he became a member of the Na- 
tional Academy of Design in New York, and he was later its 
president. He  died in New York city on May I ,  1910. 

WARD, SIR JOSEPH GEORGE, IST BART., cr. 1911 
(1856-1930), New Zealand politician, was born at Emerald Hill, 
Melbourne, on April 26. 1856, son of a merchant. At 13 he 
entered the post and telegraph department. In  1887 he entered 
parliament as Liberal member for Awarua. Appointed treasfirer in 
the Seddon cabinet of 1893, he was the prime minister's chief 
lieutenant until Seddon died in 1906, and he then succeeded 
to the premiership and the leadership of the Liberal party. 

His ministry was defeated in Feb. 1912, but Ward returned to 
office as minister of finance in the national (war) cabinet of 
1915-19. In  Dec. 1928 he again took office as prime minister. 
He  resigned in May 1930 and died on July 7, 1930. 

WARD, LESTER FRANK ( I  841-191~), U.S. sociologist, 
the earliest and most prolific of the "founders" of systematic 

American sociology, was born in Joliet, Ill., June 18, 1841. Priva- 
tions of his youth are thought to have had a considerable influence 
on his later social philosophy of amelioration and progress. After 
serving in the Union army during the Civil War, he graduated 
from Columbian college (later George Washington university), 
Washington, D.C., in 1869, and from the law school in 1871. He  
did not practise law but turned to government service, mainly in 
geology, botany and paleobotany. He was called to a professor- 
ship in sociology at Brown university in 1906 by his admirer and 
collaborator, James Q. Dealey, and taught there until his death 
on April 18, 1913. He made some significant contributions to 
botany, notably his theory of sympodial development. 

In  the formulation of his sociological system, Ward was greatly 
influenced by Auguste Comte (q.v.), especially in his conception 
of sociology as the fundamental social science and the guide to 
sound and effective planning for a better social future. Ward's 
sociological conceptions were mainly a synthesis of: ( I )  his own 
views on the relations between cosmic and social energy; (2) the 
principles of organic development derived in part from his paleo- 
botany; (3) Hegelian dialectic; (4)  Wilhelm Wundt's notion of 
"creative synthesis"; (5) hedonistic psychology; (6) social Dar- 
winism; and ( 7 )  Comte's dictum that the primary responsibility 
of sociology is to plan a better future based on sociological teach- 
ings. 

Ward adopted a dynamic and telic attitude toward sociology, 
decrying a static and descriptive approach and holding that soci- 
ology should be primarily concerned with social function rather 
than social structure. He  divided sociology into two main fields, 
pure and applied. The former deals mainly with the origins and 
organization of social life, the latter with "the artificial means 
of accelerating the spontaneous processes of nature" through the 
application of sociological principles, as embodied in realistic edu- 
cation. Ward's main interest and contribution was in applied 
sociology and social betterment. 

Ward renounced the doctrine that mankind must depend upon 
the slo~i,, wasteful and bloody processes of cosmic and biological 
evolution to assure the development of society and contended 
that the development of sociology and of the social sciences in gen- 
eral had by then presented mankind with a sound and reliable body 
of information and adequate social techniques whereby the social 
future could be scientifically planned and a better era assured 
and hastened. Such a planned or "telic" society iVard called a 
"Sociocracy," and its dynamic agent was to be realistic education. 
He suggested the institution of a great academy of the social 
sciences in Lf'ashington which would inform! advise and guide 
legislators in the needed social planning. Social scientists would 
occupy much the same role as did the sociologist-priests in Comte's 
plan for a social utopia. Ward's emphasis on studying function 
rather than structure and on social planning later exerted con- 
siderable influence on Thorstein Veblen (Q.v.)  and the institutional 
economists. 

Ward's most impressive book was his pioneer Dynamic Soci- 
ology, 2 vol. (1883), which embodied his earlier synthesis of the 
field and principles of sociology; it was brought down to date 
and condensed in his Outlines of Sociology (1898). Pure Soci- 
ology (1903) is the final summation of his theory; it is presented 
in more clear and elementary form in Dealey and Ward's Textbook 
of Sociology (1905). Applied Sociology (1904) is the authorita- 
tive exposition of LVard's notions of "social telesis." a sociocracy 
and social planning. i+'ard's intellectual autobiography is Glimpses 
o j  tlze Cosmos (6 vol., 1913-18). 

B I B L I O G R A P H Y . - S ~ ~ ~ ~ ~  Chugerman, Lester F .  Ward ,  the American 
Aristotle (1939) ; E. P. Cape, Lester F. W a r d :  a-Personal Sketch 
(1922) ; E. P. Kimball, Sociology and Education (1932) ; J .  Q. Dealey, 
ch. iii in H. W. Odum, American Masters o f  Social Science (1927) ; H .  E. 
Barnes, Introduction t o  the History o f  Sociology, ch. vii (1948). 

(H. E. BAR.) 
WARD, MARY AUGUSTA (MRS. HUMPHRY WARD) 

( I ~ ~ I - I ~ Z ~ ) ,  British novelist, was born on June 11, 1851, a t  
Hobart, Tasmania, where her father, Thomas Arnold (1824- 
 goo), was then an inspector of schools. She was brought'up 
mainly at Oxford, and her early associations with a life of scholar- 
ship and religious conflict are deeply marked in her own later 



WARD-WARDROBES, THE 
literary career. She was brought into close connection during'this of the key (see LOCK). Boroughs, cities and parishes may be 
period with Edward Hartopp Cradock. who was principal of divided into wards, for the conducting of local elections, etc. 
Brasenose college from 1853 till his death in 1886, some of whose In  the same way, large establishments, such as hospitals, asy- 
characteristics went into the portrait of the "Squire" in Robert lums, etc., are divided into wards. I n  law, "ward" is a term for 
Elsmere. In  1872 she married Thomas Humphry JVard. minors or persons under guardianship (see INFANT; MARRIAGE; 

In  1881 she published her first book, Llfilly and Olly, a child's ROMAN LAW). 
story illustrated by Lady (then M ~ s . )  Alma-Tadema. This Tvas An electoral division in U.S. municipalities is called a w7ard. 
followed in 1884 by a more ambitious, though slight, study of Except \There the commission and city-manager forms of govern- 
modern life. llIiss Bretlzerton, the story of an actress. In 1885 ment are used, the municipal legislative branch is a city council 
Mrs. \t7ard published an admirable translation of the Journal In- made up of representativcs from the various wards of the city. 
time of the Swiss philosopher Henri Amiel. with a critical intro- The wards are supposed to be of about equal population, 
duction. In  Feb. 1888 appeared Robert Elsmevc, a powerful novel each ward having either one or two aldermen, chosen by the 
tracing the mental evolution of an English clergyman. The char- qualified voters of the ward, in the city council. Each ward is 
acter of Elsmere owed much to reminiscences both of T.  H .  Green, divided into one or more voting precincts or divisions. See 
the philosopher. and of J .  R .  Green, the historian. The book mas C. C. Maxey, A n  Outline of Municipal Government (1923). 
r e v i e ~ ~ e d  by W. E. Gladstone in the Ninetecntlz Century (May WAR DEBTS: see INTER-ALLIED DEBTS. 
1888, "Robert Elsmere and the Battle of Belief"), and made its WARDEN, a word frequently employed in the ordinary sense 
author famous. of a watchman or guardian, but more usually in England in the 

Mrs. Ward's next novel. David Grieve, was published in 1892. sense of a chief or head official. The lords wardens of the marches, 
In 1895 appeared the short tragedy, the Story o f  Bessie Costvell. for example, were powerful nobles appointed to guard the borders 
Mrs. JYard's next long novel. Helbeck o,f Banlzisdale (1898), of Scotland and of Wales; they held their lands per baroniam, the 
treated of the clash between the ascetic ideal of Roman Catholi- king's writ not running against them, and they had extensive rights 
cism and modern life. The element of Catholic and humanistic of administrating justice. The chief officer of the ancient stan- 
ideals entered also into Eleunor (1900). in which. however, the naries of Cornwall has the title of lord warden (see STANNARIES) 
author relied more on the ordinary arts of the novelist. In Lady as has also the governor of Dover castle (see CINQUE PORTS). 
Rose's ,Daughter (1903)-dramatized as Agatha in 1905-and WAR DEPARTMENT: see G O V E R N M E ~ T  DEPARTMENTS. 
The Marriage o f  William Ashc ( I  go j ) ,  modern tales founded on WARDHA, a town and district in Bombay state. India. They 
the stories respectively of hllle. de Lespinasse and Lady Caroline take their name from the Wardha river. The town of Kardha,  
Lamb, she relied entirely and with success upon social portraiture. well known as the last headquarters of Mahatma Gandhi. was 
Later novels were Fenwick's Cat-eer (19061, Diczrza Mallory established on a treeless black soil plain at the old village of 
(1908), Daphne ( ~ g o g j ,  Canadian Born ( I ~ I O ) ,  The Case of Palakwari in 1866 at  the spot where the branch line to Warora 
Richard Jleynell  (191 I ) ,  Delia Blanchflower (191 j ) ,  The E'ar was expected to take off. Pop. (19 j ~ )  39,827 
and Elizizbetk (1918), etc. Mrs. JVard died in London on WARDHA DISTRICT was carved out of Nagpur in 1862. Area 
March 24; 1920. 2,429 sq.mi.; pop. (19j1) j38.903. There are cotton mills a t  

B 1 ~ ~ 1 o c ~ a ~ ~ ~ . - S t e p h e n  L. Gwynn, Mrs. H u m p h ~ y  Ward (1917) ; Hinganghat and Pulgaon. The language is Marathi. 
J. Stuart Walters, Mrs. Humphry W a r d :  Her Work and Influence WARDLAW, HENRY (d. 1440), son of Sir Andrew 
( 1 ~ 2 2 )  ; Janet P. Trevelyan, The Life  o f  Mrs. Humphry Ward (1923). Wardlaw, was educated a t  Oxford and Paris and nominated 

WARD, WILFRID PHILIP (18j6-19161, British man of by the papal court a t  Avignon bishop of St. Andrews (conse- 
letters, was born at  \Vare. Hertfordshire, on Jan. 2 .  18j6. the sec- crated 1403). H e  was tutor to James I, restored the cathedral, 
ond son of \Villiam Georgk \Yard. In 1906 he became editor of and, on the return of James from England, became one of his 
the Dublin Re~l iew.  He died in London on April 8; 1916. His principal advisers. H e  persecuted the Wycliffites. Wardlaw issued 
works include: W .  G .  IVard and the Oxford ,Ilovenzent ( 1 8 8 ~ ) ;  the charter of foundation of St. Andrews university, in 1411. 
I$'. G .  Ward and the Catlzolic Revival (1893) ; Life  and Times o f  WARDROBE, a portable upright cupboard for storing 
Cardinal U'iseman (189;) ; Life of John Henry Cardi?zd Il'ewnzan clothes. The earliest wardrobe was a chest, and it  was not until 
(1912) and several volumes of essays. some degree of luxury was attained in regal palaces and the castles 

WARD, WILLIAM GEORGE (1812-1882), English of powerful nobles that separate accommodation was provided 
Roman Catholic theologian, was born on March 21! 1812. He for  the sumptuous apparel of the great. The name of wardrobe 
was educated at  Christ Church and Lincoln college. Oxford. and was then given to a room in which the wall-space was filled with 
became a fellow of Balliol in 1831  He regarded Se~vman as a cupboards and lockers. AS a "hanging cupboard" it dates back 
mere antiquary. Lt'hen he was persuaded to hear Sewman preach, to the early 17th century. For probably 100 years such pieces, 
he at once became a disciple. He took deacon's orders in 1338 massive, but often with well-carved fronts, were made in fair 
and priest's orders in 1840. From that period JYard and his numbers. During the 18th century the tallboy or highboy was 
associates ~Torked for union .cyith the Church of Rome;, in 1844 much used for clothes. Toward its end, however, the wardrobe 
he published Ideal of a Christian Church, in which he openly began to develop into its modern form, with a hanging cupboard 
contended that the only hope for the Church of England lay in at  each side, a press in the upper part of the central portion and 
submission to the Church of Rome. The University of Oxford drawers below. As a rule it was of mahogany, but as soon as satin- 
 as invited, on Feb. 13, 1845, to condemn "Tract XC," to wood and other finely-grained foreign 

w

oods began to be obtaina- 
censure the Ideal and to degrade Ward from his degrees. The ble in considerable quantities, many elaborately and even magnifi- 
two latter propositions were carried and "Tract XC" only escaped cently inlaid wardrobes were made. 
censure by the non placet of the proctors. Guillemard and Church. WARDROBES, THE. Although originally garderoba (ward- 
The condemnation precipitated an exodus to Rome. f ard left the robe) and camera (bedroom) were synonymous, garderoba was 
Church of Engla~ld in Sept. 1845, and was followed by many early distinguished as the small room attached to the bedchamber, 
others, including h 'e~vn~an himself. In  1868 he became editor of where clothes were kept and articles of value stored. Mediaeval 
the Dublin Review. He died July 6 ,  1882. kings and emperors, magnates of church and state, all had a 

See LVillianz George Ward and the Osford Movenzent (1889) and wardrobe as well as a bedroom. But no continental vestiarium 
Willianz George TVard and the Catholic Revival (18931, both by his (wardrobe) experienced such development as that through which 
son Wilfrid Philip Ward. the garderoba of the kings of England passed. From a place of 

WARD, that which guards or watches, and that which is deposit, a mere adjunct of the king's chamber (q.n.), the king's 
guarded or watched. In  architecture the inner courts of a forti- wardrobe in England grew into a third treasury, and, in the 
fied place are called wards; e.g., the upper and lower wards of 13th century, dispossessing the chamber as the financial and 
Windsor castle (see CASTLE). The "ward" in a lock is the ridge directive agent of the royal household (q.v.), became a full ad- 
of metal which fits exactly into the corresponding "ward" or slot ministrative department. Not even the wardrobe of the popes, 



WARE 
which enjoyed some measure of authority between the 6th and 
the I ~ t h  centuries, can compare with it, while the wardrobe of the 
kings of France was always a subordinate branch of the chamber. 

The increasing administrative burden of the chamber, relieved 
only partially by the growth and independent establishment of the 
exchequer (q.v.), imposed further duties upon the garderoba regis 
(king's wardrobe). So ably did it  discharge them that, by the end 
of John's reign, it had developed into a rudimentary office, and 
before long took over from the chamber the routine work of the 
household. A clerical keeper or treasurer, and a lay steward, were 
responsible for its management, their revenue mainly coming from 
the exchequer, to which the keeper accounted. His statements 
were attested by the controller, his immediate subordinate, also 
a clerk, who kept a counter-roll of receipts and expenses. Under 
Edward I the controller became the recognized keeper of the 
privy seal (see  SEALS), and the cofferer who was the third clerical 
officer, obtained definite title and position. Beginning as the 
personal clerk of the keeper, he rose to be chief bookkeeper and 
cashier, and the usual locunz tenens of the keeper. By the close 
of the 13th century, because public matters claimed more and 
more of the attention of the chancery, the wardrobe had become 
the household secretariat; the domestic 'chancery as well as the 
dornestic exchequer. Il'or did it fulfil only domestic and peace- 
ful functions. As the household was the nucleus of the army 
when the king waged war in person, the wardrobe then undertook 
the financial administration of the campaigns. The finances of 
most of Edward 1's expeditions. of the Scottish offensives of 
Edward I1 and Edward 111, and of a number of the carqpaigns 
of the Hundred Years' War, were administered in this way. 

Thus the king's xvardrobe, or wardrobe of the household, came 
to have a wider rnilitary and a political importance. The reason 
lay in its all-round usefulness. I ts  machinery was adaptable, 
and its officers, appointed by word of mouth. were directly an- 
swerable to the king. I ts  funds could be augmented or diminished 
at need, and. although its accounts had to be submitted to the 
exchequer for audit, it actually spent the money. I t  also had 
the use of a seal which, though in the first instance personal to the 
sovereign, could be and was increasingly employed in state business. 

, These and similar considerations commended the wardrobe to king, 
aristocracy and ministers alike. Yet the jealous and vigilant 
barons did not hesitate to attack the wardrobe whenever they felt 
it was being used as an instrument of prerogative. I t  mas, for 
example, a result of the baronial ordinances of 1311, that in 1312 
the privy seal was taken away from the controller and given a 
keeper all to itself. 

The G r e a t  Wardrobe.-Differentiation and centralization 
were as ceaselessly at  ~vork  within the mardrobe as without. 
Since both chamber and wardrobe accompained the household 
wherever it went, they needed places in which to store their 
heavier and bulkier con~modities. Rooms in the king's manors 
were set apart for this purpose, the wardrobe being held respon- 
sible for the custody and replenishment of the stocks kept in them. 
A subdepartment, the great wardrobe, magnu garderoba regis, a 
term in use by 1253, constituted itself to direct the necessary 
labour. The description "great" referred to the size and quantity 
of the goods stored, not to the status of the office, which was 
inferior to the king's wardrobe. The clerk of the great wardrobe 
was its head, and to begin with, all its officials, excluding the two 
or three stationed with the more important stores, followed the 
court. Up to 1324 the clerk was financed by the wardrobe, but 
from that year he received his revenue from, and accounted to, 
the exchequer, except for a brief return to former usage between 
13 51 and 1360. Owing to the nature and variety of the work, 
it  was practically impossible for the clerk or his assistants to 
reside continually in the household. The great wardrobe was not 
simply a depository. Besides collecting, safeguarding and dis- 
tributing goods, it also manufactured and repaired them. 

The Tower of London was its first centre, but from the begin- 
ning of the 14th century, houses in the city of London were also 
used. Among them was a house in Bassishaw (Basinghall) ward, 
near the weekly cloth markets of Weavers' Hall and Bakewell Hall, 
and the house in Lombard street which had once belonged to the 

Bardi merchants. Larger and better quarters \\-ere bought in 
1361, in the parish of St. Andrew's by Baynard's Castle. Here 
the office and its staff lived until the great fire of 1666. They 
then found accommodation in Buckingham street in the Savoy, 
but later removed to Great Queen street. 

Hardly had the great wardrobe taken shape before the privy 
wardrobe, priuata garderoba regis, made its appearance as a 
travelling store for chamber, wardrobe and great wardrobe. There 
had early been in the household a small wardrobe of robes arid 
arms for current use, but only toward the end of the 13th cen- 
tury did it develop even a modest organization. Its officers were 
as much chamber as mardrobe servants, and such money as they 
needed was supplied by the wardrobe or the great wardrobe. 
Although their work was the care and transport of articles wanted 
from day to day, they soon found it advisable to have a central 
depository. Between 1323 and 1344 they set up a store in the 
Tower of London, chiefly of arms and armour. This, used by 
chamber and great wardrobe as ~vell as by the household, came 
to be known as the privy wardrobe in the Tower. The keepers 
of this wardrobe, also clerks of the chamber until 13 56, took their 
revenue from the exchequer, which also audited their accounts. 
Before 1360 it had separated itself from the household though it 
left behind a small privy wardorbe, which survived well into the 
16th century, to carry on its original work. By 1399 it was as 
independent of great wardrobe arid chamber as it was of the 
household. I t  was looted by the peasants in revolt in 1381. 

In consequence of both internal and external differentiation, 
and with the adoption of special means for financing war, under 
parliamentary control the king's wardrobe, from the latter part 
of the 14th century generally described as "the household," slolvly 
degenerated into a simple office of household accounts. The 
process was not materially hindered even when the treasurer of 
war was the treasurer of the household. The privy wardrobe in 
the T o ~ \ ~ e r  lost both name and identity in the I 5th century with 
its transformation into the king's armouries in the Tolver. But 
the great wardrobe. still the storehouse for the household, came 
to be known as "the wardrobe." The cofferer of the household 
and the officers of the great wardrobe M-ere suppressed in 1782 
by Burke's act for economical reform. Such of their duties as 
were retained were divided anlong the lord chamberlain (q.v.), 
the lord steward !q.v.), and the surveyor of the buildings. 

See T .  F. T o u t ,  T h e  Place of the Reign of Edward  I I  i n  English 
I f i s tory  (1914, bibl.) ; J. C. Davies, T h e  Baronial Opposition to  
Edzzard I1 (1918, bibl.) ; T. F. T o u t ,  Chapters  i n  the  Adminis trat ive  
History o f  &Irdic~rz!al Englalzd, 5 vol. (1930-30). (D. M. B.) 

WARE, the name of a father and two sons, all ordained minis- 
ters, leaders of the Unitarian movement at  the time of its de- 
velopment as a distinct religious denomination in the United 
States. 

HENRY WARE (1764-1845) was born in Sherborn, Mass., on 
April I: 1764 and graduated from Harvard in 1785. H e  came 
into prominence in 1805 when he was named Hollis professor of 
divinity at Harvard. His election precipitated the Unitarian con- 
troversy, since it indicated that control of the college was no longer 
in the hands of the Calvinists. In  1820 JVare defended his theo- 
logical liberalism in a pamphlet debate with Leonard Woods of 
Andover Theological seminary which attracted wide attention. 
He died at Cambridge, Mass., on July 12, 1845 Henry Ware was 
married three times and was the father of 19 children; a number of 
his children and grandchildren achieved distinction. 

HEXRY WARE (1794-1843), son of the elder Henry by his first 
~vife: was born in Hingharn, Mass.: on April 2 1 ,  r 794, and gradu- 
ated from Harvard in 1812. After serving as mln~ster  of the 
Second church in Boston, where Emerson became his colleague and 
successor, he was called in 1830 to a professorship a t  the Harvard 
Divinity school. His talents were pastoral and practical rather 
than theological, but he was a gifted preacher and his influence on 
his students was profound. He died a t  Framingham, Mass., on 
Sept. 22,1843. 

WILLIAM WARE ( I  797-18 j2) ,  also son of Henry Sr. and his first 
wife, was born in Hingham, on Aug. 3. 1797, graduated from 
Harvard in 1816. In  1821 he became minister of the newly or- 



WARE-WARFIELD 
ganized Unitarian church in New York city, where he stayed 15 
years. The remainder of his career was devoted to literature. He 
wrote three historical romances dealing with the early growth of 
Christianity, the best known being Zenobia (1837): His work is 
a reminder of the close relationship between Unitarianism and 
literary culture in the flowering of New England. He died at 
Cambridge, Mass., on Feb. 19, 1852. 

See George H .  Williams (ed.), T h e  Harvard Divinity School (1954) ; 
John Ware, Memoir of the Li fe  of Henry Ware, Jr. (1846). (C. WT.)  

WARE, WILLIAM ROBERT (1832-1915)' U.S. archi- 
tect and educator, established the first school of architecture in 
the United States. He was born in Cambridge, Mass., on May 27, 
1832. After graduation from Harvard he worked in the New York 
atelier of Richard Morris Hunt ( 9 .v . )  and later formed a partner- 
ship with Henry Van Brunt in Boston, where he gave instruction 
to their assistants. Among the many buildings executed by the 
firm were several for Harvard including Memorial hall and altera- 
tions to the library, adapting for the first time in America Henri 
Labrouste's system of stack construction. 

I n  1865 Ware was appointed to establish a school of architecture 
at  the Massachusetts Institute of Technology, Cambridge. To 
supplement his training with Hunt, Ware made a year's survey of 
schools and apprenticeship in Europe and England. His theories 
of teaching stated in his Outline of a Course of Architectural In- 
struction (1866; reprinted 1942) emphasized architectural design 
within a liberal arts background, leaving technical training in con- 
struction for postgraduate office practice. Ware went to Columbia 
university in 1881 to organize courses in architecture and he re- 
mained there until his retirement in 1903. He died in Milton, 
Mass., June 9, 1915. His writings include Modern Perspective 
(1883) and The American Vignola (1902-06). (CE. S.) 

WARE, an urban district in the East Hertfordshire parlia- 
mentary division of Hertfordshire, Eng., on the Lea, 3 mi. N E. 
of Hertford. Pop. (1951) 8 , ~  53. Area 2.1 sq.mi. I t  is an ancient 
malting town with some factories making pharmaceutical and sur- 
gical goods, furniture, plastics, rail cars and coaches. The huge 
16th-century "Great Bed of Ware," preserved in the Victoria and 
Albert museum, London, was formerly in various local inns. The 
Priory, founded in the 14th century, is now the administrative 
headquarters; Ware park, in the 16th century owned by the Fan- 
shawes, is now a hospital. 

WAREHAM, a municipal borough in the parliamentary divi- 
sion of South Dorset, Eng., 17 mi. S.E. of Dorchester by road, be- 
tween the Frome and Piddle rivers. Pop. (1951) 2,745. Area 
1.1 sq.mi. The site as the gateway to the Isle of Purbeck has been 
occupied from very early times, and earthworks round the town 
are probably Saxon. St. Martin's church, said to have been 
founded by St. Aldhelm about 701, was rebuiIt in the 11th cen- 
tury, neglected for centuries and rededicated in 1936. Edward 
the Martyr (d. 978) was buried in Lady St. Mary's church but 
was later removed to Shaftesbury abbey, the marble coffin remain- . ing a t  the church, however. 

Wareham priory existed in 876 and was destroyed by Canute in 
1015. The castle existed before 1086 and was the scene of much 
fighting during the civil wars. 

In  the 10th century there was a mint a t  Wareham, then a thriv- 
ing port. Purbeck was at  that time more of an island than it is 
now, with marshes high up the Frome valley. I t  is a peninsula 
about 15 mi. long and 8 mi. wide, whose low sandy shores on the 
north skirt Poole harbour and Studland bay, and whose rising 
coast on the south culminates in the limestone cliffs of St. Alban's 
or St. Aldhelm's head, 400 ft .  above the sea. A range of chalk 
downs runs west-east across the peninsula, ending in vertical cliffs 
north of Swanage; in the south are limestone quarries which pro- 
duce the so-called Purbeck marble. 

WARENNE, EARLS. The Warennes derived their surname 
from the river of Guarenne or Varenne and the little tourn of the 
same name near Arques in Kormandy. William de Warenne, 
who crossed with William I in 1066, was a distant cousin of the 
Conqueror, his grandmother having been the sister of Gunnora, 
wife of Richard I of Normandy. De Warenne received as his 
share of English spoil some 300 manors in Yorkshire, Norfolk, 

Surrey and Sussex, including Lewes castle. H e  was wounded a t  
the siege of Pevensey and died in 1089, a year after he had 
received the title of earl of Surrey. Both he and his successors 
were more commonly styled Earl Warenne than earl of Surrey. 

His son William, 2nd earl (c. 1071-1138), was a suitor for  
the hand of Matilda of Scotland, afterward queen of Henry I. 
He was temporarily deprived of his earldom in 1101 for his sup- 
port of Robert, duke of Normandy, but he commanded a t  the 
battle of Tenchebrai (1106) and was governor of Rouen in 1135. 

William de Warenne, 3rd earl (d. 1148), was, with his half- 
brother Robert de Beaumont, earl of Leicester, present a t  the 
battle of Lincoln, where his flight early in the day contributed 
to Stephen's defeat. 

H e  remained faithful to the queen during Stephen's imprison- 
ment, and in 1146 he took the cross, and was killed near Laodicea 
in Jan. 1148. 

His daughter and heiress, Isabel, married in 1153 William de 
Blois, second son of King Stephen and Matilda of Boulogne, and 
in 1163 Hamelin Plantagenet, natural son of Geoffrey, count of 
Anjou. Both Isabel's husbands appear to have borne the title 
of Earl Warenne. 

Earl Hamelin was one of those who at  the council of Northamp- 
ton denounced Becket as a traitor; he remained faithful to his 
half-brother Henry I1 during the trouble with the king's sons, 
and in Richard 1's absence on the crusade he supported the gov- 
ernment against the intrigues of Prince John. 

William de Warenne (d. 1240), son of Isabel and Hamelin, who 
succeeded to the earldom in 1202, enjoyed the special confidence 
of King John. In 1216, however, as the king's situation became 
desperate. the earl repented of his loyalty and, shortly before the 
death of John, made terms with Prince Louis. H e  returned to 
his lawful allegiance immediately upon the accession of Henry I11 
and was, during his minority, a loyal supporter of the crown. H e  
disliked, however, the royal favourites who came into power after 
1227 and used his influence to protect Hubert de Burgh when the 
latter had been removed from office by their efforts (1232). 
Warenne's relations with the king became strained in course of 
time. In  1238 he was evidently regarded as a leader of the baronial 
opposition, for the great council appointed him as one of the treas- 
urers who were to prevent the king from squandering the subsidy 
voted in that year. 

His son John de Warenne ( c .  1231-1304) succeeded in 1240 and 
at  a later date bore the style of earl of Surrey and Sussex. I n  
the battle of Lewes (1264) he fought under Prince Edward and 
on the defeat of the royal army fled with the queen to France. His 
estates were confiscated but were subsequently restored. H e  
served in Edward 1's Welsh campaigns and took a still more 
prominent part in Scottish affairs, being the king's lieutenant in 
Scotland in 1296-97. 

In  Sept. 1297 he advanced to Stirling and, giving way to the 
clamour of his soldiers, was defeated by William Wallace on the 
11th. He invaded Scotland early the next year with a fresh army 
and, joining Edward in the second expedition of that year, com- 
manded the rear a t  Falkirk. 

John de Warenne (1286-1347) succeeded his grandfather in 
1304 and was knighted along with the prince of Wales in 1306 
two days after his marriage with the prince's niece Joanna, 
daughter of Eleanor of England, countess of Bar. From that 
time onward he was much engaged in the Scottish wars, in which 
he had a personal interest, since John Baliol was his cousin and a t  
one time his ward. 

As there were no children of his marriage, his nephew Richard 
Fitzalan 11, earl of Arundel ( c .  1307-1376), became heir to his 
estates and the earldom of Surrey. His northern estates reverted 
to the crown, and the southern estates held by Joanna of Bar 
during her lifetime passed to Fitzalan. The Warrens of Poynton, 
barons of Stockport, descended from one of Earl Warenne's il- 
legitimate sons by Isabella de Holland. 

See G.  E .  C(okayne), Complete Peerage, vol. vii (1896) ; and John 
Watson, Memoirs of the Ancient Earls o f  Warren or Surrey ( 2  vol., 
1 7 8 2 ) .  

WARFIELD, DAVID ( l 8 6 d l 9 5 1 ) ,  U.S. actor, was born 
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in San Francisco. Calif., on Nov. 28, 1866. His first contact with 
the theatre was as an usher at the Bush Street theatre in San 
Francisco, and his first speaking role was in The  Ticket o f  Leave 
illan, performed in Napa, Calif., in 1888. I n  1890 he arrived in 
New York city and began performing monologues and light 
comedy sketches. I t  was David Belasco who, seeing him perform 
in the slapstick Jewish comedy of the Weber and Fields company, 
gave him his first serious acting opportunity. Beginning in 1901 
with The Auctioneer, Warfield was starred in one Belasco success 
after another. His portrayal of Anton von Barwig in Charles 
Klein's The illz~sic iMaster was so successful that he performed 
the role more than 1,000 times between 1904 and 1907. Other 
successes were A Grand Army Man  (1907), Tlze Return of Peter 
Gvimqn (1911) and The ,l/rerchant of Venice (1922). Warfield 
died in Xew York city on June 27, 1951. (S. W. H.) 

WAR FINANCE: COST OF WORLD WARS I AND 
11. This article discusses the nature of the costs of war and then 
presents an estimate of the costs of World Wars I and 11. In  
later sections the methods used to finance these wars are out- 
lined and evaluated, and some of the comnion fallacies regarding 
war finance are analyzed. 

NATURE A N D  ESTIMATE OF AMOUNT 

The most important costs of war are not measurable by the 
yardstick of money. The noneconomic and psychic costs of wars 
are not reducible to simple monetary terms. They include such 
costs as "blood. sweat and tears," terror, anxiety, bereavement, 
hatred. moral degradation, physical and mental disease and im- 
pairment and loss of life. To these must be added such real pri- 
vate and social costs as depletion of natural resources, lost pro- 
ductioq, shifts of working populations to war pursuits in which 
they are untrained and unproductive, housing shortages, lowering 
of living standards due to shortages of food. clothing and living 
conveniences, lowered birth rates, unrequited depreciation and 
obsolescence of capital equipment. 

Thus the national income of Germany was impaired in both 
World Wars I and I1 by loss of territory and population. France 
suffered the loss of such natural resources as coal mines and for- 
ests. Britain suffered from reduction of labour power. The 
Balkan countries were tortured by starvation. All or nearly all 
warring countries lost economic efficiency, although these real 
costs of war differed in both kind and degree for the various bel- 
ligerents. 

For practical purposes, however, war finance is restricted to 
the direct money costs of public expenditures, revenues, debts 
and administration brought about by wars. The study of war 
finance also includes consideration of the impact of public policies 
dealing with war finance (taxation, borrowing, inflation, etc.) upon 
the national economies, primarily but not exclusively, of belliger- 
ent countries. Thus, for example, the war finance problems of 
the United States in World War I began before actual belligerence 
in 1917, and in LVorld War I1 before actual belligerence in 1941. 

Even with this restricted definition, there is wide variance be- 
tween estimates of the money costs of both World Wars I and 11. 
One of the primary causes of this variance is disagreement as to 
the proper duration of the war period itself. The period prior 
to the commencement of actual hostilities, covering defense and 
preparedness costs assignable specifically to a war, is not unam- 
biguous. Neither is the period after the close of the war, cover- 
ing postwar reconstruction costs or foreign aid. Determinations 
were made, but they contain elements of- arbitrary judgment and 
are not always in agreement with each other. For World War I ,  
some computations were founded on the assumption that the war 
ended qi th the Armistice of Nov. 1918. Others placed the end 
at the signing of the various peace treaties of 1919-20. Others 
included the cost of policing occupied areas, such as the Rhine- 
land. Still others included payments for demobilization of men 
and reconversion of war industries. Some, finally, extended the 
postwar period so as to offset war costs by compensation for w7ar 
damages, but added costs of reconstruction, of mar pensions and 
allowances, and foreign exchange lost as a result of depreciated 
domestic currencies. 

The analysis given in Table I of the money costs of World 
War I is based upon studies by Edwin R. A. Seligman of Columbia 
university, and covers national budgets for the war years. With- 
out detailed allowance for exchange variations, the costs of the 
belligerent nations were converted into U.S. dollars to afford a 
rough basis of comparison. These estimates were designed to 
allow for normal growth in peace expenditures, including peace- 
time military expenditures. The estimates made no allowance for 
price-level changes. 

TABLE I.-Total War Expenditures: World War I 
(in ooo,ooos) 

France . . . Aug. 3, 1914-March 31, 1919 169 ooo fr. $32 617 ' ' ' 
Russia . . . u p .  I, 1914-Oct. 31, 1917 51:joo R b .  2 6 : s ~ ~  
Italy . . . May 23, 191 5-May 31, 1919 L. 81,016 I 5,636 

Great Britain. . Aug. 4, 1914-March 31, 1919 
Australia. . . Aug. 4, 1914-March 31, 1919 
Kew Zealand . . Aug. 4, 1914-March 31, 1919 
Canada . , . Aug. 4, 1y14--Aug. 31, 1919 
South Africa . . Aug. 4, 1914-March 31, 1919 
India . . . hug.  4, 1914-March 31, I QI Q  

British emnire . . . . . . . . 

Belgium . . . Aug. z ,  1914-Oct. 
Rumania. . . Aug 27, 1916-Oct. 
Serbia . . July 28, 1914-Oct. 
United ~ t ' a t es .  . April 5 ,  1917-June 

Entente powers. . , . . . .  $109,965 
Germany. . . Aug. I 1914-bct. 31 1919 
Austria-Hungary . July 28: 1914-July 3 ~ :  1919 
Turkey . . . Nov. 3, 1914-Oct. 31, 1918 
Bulgaria . . . Oct. 4, 1915-Oct. 31, 1918 

58,601 
291 
76 

33 
I I ~  

. . . 

I Central powers . . . . . . . . 1 . . . 1 . . $76,008 I 

$41,887 
1,461 

365 
1,515 

243 
- 584 

. . $46.08c 

Total . . . . . . . .  . .  
Loans to  Allies 1 Great Br i t a in  , . . , , . , $1,139 $8.467 

France . , 

Germany. . 
United States. 

Total . , , , , , . . . $21,123 
Total  net war expenditures* . : 1 . . : . . $ z I o , ~ ~  5 / 

*"The figures cover the cost of the war up to a period from six to twelve months after 
the conclusion of hostilities. I n  many countries however, large expenses directly con- 
nected with the winding up of the war continued, and in any final statement the prodi- 
gious figures of the cost of reconstruction and reparation ivould have to be added. These 
will without much doubt ultimately well-nigh double the above estimate." Edwin R. A. 
Seligman, Essaysin Taxation, 10th ed., rev., p. 7.57, Macmillan Company (Sew I'ork, 192 5). 

According to Seligman, the total gross cost of World War I 
during the fiscal years of combat alone amounted to $z32.058,000,- 
ooo, while the net cost reached $21o,935,ooo,ooo. Computing 
average daily expenditures for the various countries. Seligman 
found that for Great Britain the figures ranged from $g,5oo,ooo 
(191 5) to $32,50o,ooo ( I  918). Corresponding figures are: for 
Germany $13,000,000 (1914) to $34,j00.000 (1918); for Italy, 
$ ~ . ~ O O , O O O  (1914) to $10,5oo,ooo (1918); for Russia, $5,8oo,ooo 
to $47,ooo,ooo. For the U.S. the second month of the war 
showed a cost of $15,ooo.ooo per day. which increased to nearly 
$5o,ooo,ooo in Oct. 1918. The daily war expenditures for all 
belligerents averaged $164.5oo,ooo. 

The interwar period was characterized by an overlapping of na- 
tional payments of principal and interest on national debts, vet- 
erans' pensions and relief costs of World War I with the rising 
military expenditures preparatory to World War 11. The addi- 
tional costs stemming from the world-wide depression of the 
1930s also reduced the possibility of repayment of earlier mar 
obligations. Many times in history the total costs of an earlier 
war had not been met when a later war began. Great Britain, for 
example, may be said never to have finished paying for the Na- 
poleonic Wars. The extent of the overlap in the case of World 
Wars I and 11, however. was unprecedented. 

As of the latter 1950s the total costs of World War I1 had not 
yet been estimated with either the precision or the reliability 
of the Seligman estimates of the total costs of World War I .  In  
the case of one major belligerent, China, no estimates worth re- 
producing appeared to be available. If we ignore costs incurred 
after June 1948 (interest on war debts, pensions and care of vet- 
erans, grants-in-aid and credits for rehabilitation and reconstruc- 
tion, etc.) the highly tentative results of Table I1 may be 
presented. As will be noted from this table itself, the beginning 
and ending dates differ for the several belligerents, and the omis- 
sion of data for China leads to a serious underestimate. The 
total in U.S. dollars (at 19 56 value) comes nevertheless to nearly 
$1,167,000,000,000, or nearly three times the 1956 gross national 
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product of the U.S. World War I1 was a "million million dollar 
war," even in the restrictive meaning of war finance and with the 
restrictive choice of beginning and of ending dates used in this 
article. The National Industrial Conference board predicted that 
by 1972 the total costs of World War I1 to the U.S. alone may 
rise to $7oo.ooo,ooo,ooo as the volume of continuing costs in- 
creases steadily. 

TABLE 11.-Estimated Minimncm Costs of World War 11 

I Country I cost  I 
U.S. (July I, 1940-June 30, 1946) . . . .  
Germany . . . . . . . . . . . .  
U.S.S.R. . . . . . . . . . .  

. . . . . . . . . .  United ~ i n g d o k  
Italy . . . . . . . . . . . . .  
Japan . . . . . .  
Canada . , . . 
France (1935 to the capitulaiionj 

(after Xormandy landings) 
South American countries . . 
Belgium . . .  
Poland (to fall'of Warsaw) . . 
Netherlands (to invasion) . . 
Czechoslovakia (1935 to invasion) 

. . . .  Greece (1935-42) 
. . .  Yugoslavia (1935-42) 

hfesico . . . . .  
China (estimates unreliable). , 

Estimated minimum costs of World War I1 . . . .  

METHODS O F  FINANCING 

War costs are met by a number of fiscal methods in various 
combinations, of which the following are the most important: ( I )  
Taxes; these may be either direct-on the income and wealth of 
individuals and corporate bodies-or indirect-mainly sales and 
excise levies on goods and services. (2) Compulsory loans; these 
include compulsory purchases of public securities and taxes made 
more acceptable by promises of future partial refunds, with or 
without interest. (3) Voluntary domestic loans; these involve 
the purchase of public securities either from voluntary savings 
or from credit created by banking systems. (4) Foreign loans; 
these loans may be of two types: in cash or credits in the foreign 
country, or in goods or in kind (lend-lease). ( j )  Creation of 
money (the printing of new paper money) either by the public 
treasury or by a central bank or other semipublic institution. 

None of these methods of financing is limited to war costs, but 
many are used almost exclusively for this purpose. Many novel, 
interesting and far-reaching expedients which sometimes proved of 
permanent value have been devised under each head, to meet the 
added demands of war periods. 

Taxes.--For example, in the U.S. the expansion of the im- 
portance of the personal income tax came as a result of World 
Wars I and 11. In  each conflict, the rates for the higher brackets 
were increased drastically, although never to the 100% level pro- 
posed by Pres. Franklin D. Roosevelt in 1942 for incomes over 
$2 ~ , O O O .  At the same time, exemptions were lowered to such a 
point that the income tax became for the first time a "mass base 
tax" during World War 11. A further change in income tax ad- 
ministration which appeared to be permanent was a shift in 1943 
to a "pay-as-you-go" or deduction-at-source system, mhich en- 
abled high wartime rates to produce tax yields a year sooner than 
they would have done otherwise. (This shift was accompanied 
by partial forgiveness of 1942 taxes due on the prior lagged basis.) 
(See IKCOME TAX.) 

Wartime corporate income-tax rates were raised and supple- 
mented by excess-profits levies on all corporate income substan- 
tially above a prewar base and affecting a relatively high 
percentage of capital income. These excess-profits taxes, at rates 
up to 85%, were deemed unfair to growing companies and were 
also accused of encouraging wasteful expenditures. They were 
replaced after the close of hostilities. (See EXCESS-PROFITS TAX.) 
Proposals to apply the same principle to taxation of differential 
incomes of individuals were made many times but were not en- 
acted. 

A number of European and Asian countries experimented with 
capital levies and special taxes upon the property of persons not 
suffering war losses. A similar proposal was made but not en- 
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acted in Great Britain after n70rld War I .  (See CAPITAL LEVY.) 
Capital levies had not as of the latter 1950s found much backing 
in the U.S., perhaps because the distinctions between war suf- 
ferers and others uere less marked than in countries with relatively 
larger losses in manpower or capital through bombing or invasion. 

Before World J+'ar I the U.S. federal government's excise tAxes 
were largely limited to levies on tobacco products and liquors. 
The exigencies of war finance produced a multitude of "nuisance 
taxes," mainly on semiluxuries. I t  is conceivable that these might 
have been combined into a federal sales tax in World War 11, had 
not state sales taxes previously pre-empted much of the field. 
At any rate, proposals for federal sales taxes were voted down, as 
were proposals for spending taxes to be added to the income tax. 
(A spendings tax is essentially an income tax with a savings de- 
duction.) In  Great Britain and many other belligerent coun- 
tries. general sales levies did result. and at high rates. The British 
purchase tax was 16375 on most items and 333% on luxuries. 

Compulsory Loans.-Compulsory loans have been generally 
frowned upon by specialists in public finance, although a certain 
amount of public pressure has often accompanied subscription to 
voluntary ones. With the publication of John Maynard Keynes's 
How to Pay for the War (1939) there came a substantial revision 
of this appraisal. particularly in Great Britain and the dominions. 
Part of the increased income tax of the smaller taxpayers in the 
United Kingdom was made refundable after the war at a time 
chosen by the state. This form of taxation was not particularly 
successful. Payments seem to have been looked upon as taxes 
by the payers, and refunds were never made in purchasing power 
equivalent to what was promised. 

V o l u n t a r y  Domestic Loans.-In considering voluntary loans, 
one must distinguish between purchases by nonbankers from vol- 
untary savings and purchases by bankers and others from credit 
created by bank expansion. The first type of loan is generally not 
inflationary in its effects. although occasionally purchasers of gov- 
ernment securities may require credit expansion for other invest- 
ment projects. The second type of loan is approximately as 
inflationary as ~vould be the printing of the same amount of new 
paper currency. 

In  both World Wars I and 11, the second more than the first, 
attempts were made to place loans primarily with voluntary savers 
who would, it was hoped. reduce private consumption and private 
investment in order to buy and hold government securities. (The 
holding throughout the war and postwar emergency is of course as 
important for financial stability as the initial purchase.) These 
attempts were not entirely successful in the case of any major 
belligerent power. In  World War I the main inducement was 
high interest rates, which became higher as the combat progressed. 
In  World War I1 receipt of high interest by the public creditor was 
frowned upon generally as a maldistribution of income akin to 
profiteering. Rates were held down, giving rise to the phrase 
"two per cent war." but purchasers wer,e effectively guaranteed 
against capital losses by express or implied promises of govern- 
ments and central bankers to repurchase the securities a t  or above 
p.ar. This process of guaranteeing bond prices led to monetiza- 
tion of much of the public debt, since the promises concerned 
could not be fulfilled except by credit expansion to repurchase 
the debt offered for resale. I n  both wars a wide variety of securi- 
ties of varying rates and maturities mas offered, designed to fit 
the desires of different classes of lenders. In  general, the longer 
the issue, the higher the rate was. ILL the U.S., in World War 11, 
banks and corporations were not permitted to hold some of the 
most attractive (highest yield) long-term issues, the so-called 
Series E bonds, and private individuals' holdings were also re- 
stricted in amount. An important difference between British and 
U.S. practice was the videspread use by the British of perpetual 
annuities (consols) with no due date whatever. The longest U.S. 
issues were 2 j-year bonds, paid at  maturity with the proceeds of 
refunding issues. 

Even ni th the inducements of high interest rates in World 
War I, and price fixing in World War 11, much of the voluntary 
domestic lending mas done by the commercial banks, who either 
held the securities themselves or advanced credit for others to  
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buy them. Either procedure produces an increase in "checkbook 
money" and, therefore, inflationary pressure. Over the five fiscal 
years 1941-46 inclusive, the U.S. banking system absorbed $89,- 
300,000,000 of federal securities, as against $131,~oo,ooo,ooo for 
all other investors. (See Table VI.) 

Fore ign  Loans.-Foreign lending shifts part of the cost of a 
war from the borrowing to the lending country. If the loan is 
repaid subsequently, lending permits the war cost of the war gen- 
eration in the borrowing country to be shifted to the subsequent 
generation which repays the loan. This special case is interesting, 
because it  is the only one which permits politicians to do what 
they usually advertise they intend to do, namely, to share the 
cost of a war with future generations. If the lending country is 
also a belligerent, the loan increases the cost of war as far as 
it  (the lending country) is concerned, the increase being reim- 
bursed to a subsequent generation if the loan is repaid. Even 
here, if we vie117 the world as a unit, the cost of the war is borne 
by the war generation, but from the point of view of the borrow- 
ing country alone. there has been a partial escape. 

In  both World Wars I and I1 the United States was the major 
lending country. In  World War I and shortly thereafter, U.S. 
loans took the conventional form of dollar credits in the Cnited 
States. The face amount of the loans was scaled down substan- 
tially in subsequent negotiations, but it proved impossible for 
the European debtors to repay them except indirectly-out of the 
proceeds of private U.S. loans to Germany and German repara- 
tions payments to the Allies. -4 major reason for the difficulty in 
payment was the high U.S. tariff, which hampered the sale of Euro- 
pean goods in the United States. After U.S. loans to Germany 
ceased (1928-z9), dollars for reparations payments were no longer 
available to the German government for reparations and the tri- 
angular repayment process on the U.S. war debts broke down. 

In World War I1 a larger volume of U.S. lending was carried on 
in kind, through the medium of lend-lease (see INTER-ALLIED 

DEBTS). Repayment (sometimes in the form of the specific goods 
lent. i .e . ,  warships, and sometimes in the form of "reverse lend- 
lease") was only fractional, as of the latter 19jos, but the 

TABLE V.-Reverse Lend-Lease Aid Received by the U S . ,  by Category, 
Cumulative to Sept .  2,  1945* 

I Category I Amount I 
Capital installations , . . . . . . . , , 

Foodstuffs . . . . . . . . . . . , 
Clothing . . . . . .  . . . .  
Petroleum and'coal'products . . . . . . . . 
Air force supplies and equi~ment . . . . , , , 
Other military supplies and equipment . . . . , . 
Shipping and other transportation . . . . , . . 
Other services . . . . . . .  
Raw materials and iood'shipped lo U:S. . . , . , . 

*Revised as of Sept. 30, 1946. 

acrimony of the "war debt" controversy of the 1920s and early 
1930s had been avoided. thanks to the lend-lease expedient. 
Table IV gives a commodity and country breakdown of the 
$46.joo.ooo.ooo of lend-lease aid expended by the United States 
between March 1941 and Dec. 194j. The country breakdown, 
which is perhaps the more revealing, indicates that two-thirds of 
the total went to the British Commonwealth countries and nearly 
one-fourth to the U.S.S.R. Table V gives only a commodity break- 
down of the $~.8oo,ooo,ooo of reverse lend-lease received by the 
US., almost entirely from common~vealth countries. 

Creation of Money.-The most forthright form of inflationary 
financing is resort to the printing of new paper money. I t  is also 
normally the last resort, to which governments turn when they 
cannot collect taxes and when their credit breaks down. Usually 
the printing is not don'e by the government directly, but by the 
central bank which then lends the newly printed money to the 
government. The most extreme examples of this sort of financing 
have occurred in the wake of wars which have been lost, or have 
been highly destructive, or both. Austria, Germany. Hungary, 
Poland, Rumania and Russia suffered major "hyperinflations" 
after World War I .  China, France, Greece, Hungary, Italy, Japan 
and Poland were among the major victims after World War 11. 
(See Table VII.) In the U.S. and Great Britain, monetary ex- 
pansion was confined initially to credit or checkbook money, the 
result of the creation of deposit credits by the commercial banking 
system. Expansion of currency was limited to amounts needed 
as a consequence of general monetary expansion and the results 
thereof. 

Of all these alternative forms of war finance, only the foreign 
loans enable cost to be shifted from the generation which fights 

TABLE 111.-World W a r  I Debts Owed to the United States as of 
J u n e  30, 1948 

(in $ooo,ooo. Figures are rounded and will not necessarily add to totals) 

1 Country / Total debts 1 Total payment 1 Funded debt 1 
Armenia . . . . . . 
Austria . . . . . . 
Belgium . . . . . . 
C~echaslovakia. . . . . 
Estonia . . . . . . 
Finland . . . . . . 
France . . . . . 
Great ~ r i t a i n  . . . . . 
Greece . . . . . . 
H u n g a r y .  . . . . . 
Italv . . . . . . . 
 atria . 
Lithuania . 
Poland . 
Rumania . 
Russia . 
Yugoslavia 

I Total . . . . . . 1 $15,5992 the war-in the borrowing country-to the generation which re- 
of the Treasury for the Fiscal Year Ended June Pays the loan. Of all these alternatives, none avoid inflation from 

the supply side (reduction of real output) unless they produce 
Source: Annual Regort of the Secretary 

30, 1948, P. 5 5 2 .  

President Hoover grantEd a year's moratorium in 1931, and pay- actual treasury surpluses (or unless real output is not ^in fact 
ment was not resumed by the major debtors. (Finland was for reduced). Taxation and domestic lending by nonbankers, if suf- 
many years the exception to this rule.) Table I11 indicates the ficient in amount, can, however, prevent inflation from the de- 
amount outstanding as $I 5,600,000,000 as of June 30, 1948. mand side, by reducing private demand for goods and services in 

the same proportion as govern- 
TABLE 1V.-Lend-Lease Aid- By Category and Country, Maarch 11, 1941, to Dec. 31, 1945 ment demand is increased. Prices 

(in $000) 

Category Other ernmre U.S.S.R. / countries ) Total 1 
of specific goods and services will, 
however, rise and fall sharply 
even in this case, for the wartime 
composition of demand is dif- 
ferent from the peacetime one. 
There is no system of war finance 
which can prevent upward pres- 
sure on the price of steel, but 
some systems of war finance can 
balance such a rise by forcing 
down the prices (net of tax) of 
peacetime goods like candy, 
cigarettes and so on. 

Good resolutions to avoid bor- 
rowing and inflation are common 

Ammunition . . . . 
Ordnance . . . . . 
Aircraft . . 
Aircraft engines, parts, eic. : 
Tanks and ordnance vehicles 
Motor vehicles and parts . 
Watercraft. . . . . 
Foods.  . . . . . 
Other agricultural products . 
Machinery. . . . . 
 metals . . . . . 
Petroleum products . . 
Other supplies . . . 
Rental of ships, etc. . . 
Servicing, repair of ships, etc. 
Miscellaneous expenses 

Total 
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TABLE V1.-Federal Fiscal Actizdties and Tlzeir Relationship to the Nation's Fiwancial Struclure; 

Fiscal Years 1941 Throz~glz 1936 
(in $ooo,ooo,ooo. Figures are rounded out and will not necessarily add to totals) 

national income of a democratic 
country may themselves be in- 
flationary (even if they can be 
enacted and enforced for a long 
period, mhich Clark doubts) in 
that they reduce total supply to  
an even greater extent than they 
reduce total demand. Clark's 
statistical estimate is tentative 
and may be too low, but it  is 
plausible that some such limit to  
taxation must exist well short of 
IOO%,  particularly in countries 
which try to maintain most of 
their civil liberties in wartime. 

Perhaps even more important 
than the aggregate tax burden is 
the question of its distribution 
among social and income classes. 
Spokesmen for each group in war 
situations proclaim their patriot- 
ism and ~villingness to shoulder 
increased burdens-provided only 
that other groups bear their fair 
shares as well. (Concepts of 
fairness, in this matter as in many 
others, differ widely from group 
to group.) Representatives of 
labour, for example, have been 
in the Anglo-Saxon countries the 
main advocates of increased rates 
in the higher brackets, together 
ni th  higher corporate and excess- 
profit levies, as bases of war fi- 
nance. Business spokesmen, on 
the other hand, prefer to concen- 
trate income-tax increases in the 
lower brackets and to broaden 
the income-tax base by lowering 
exemptions. while expanding the 
scope of indirect (excise) taxa- 
tion. 

In f la t ionary  Finance.-Ma- 
ior reliance on voluntarv loans. 

. . 
vestors . . . . . . . . . . 

E. Composition of increase in major liquid assets of nonbank 
investors, 

Money savings: 
Currency , , . . . . . 
commercial bank accounts: 

Demand .  . . . . . . . . . 
Time . . . . . . . . . . 

Total money savings . . . . . . . 
F e d e l s e c u r i t i e s  . . . . . . . . 
Total  . . . . . . . . . . . 

F. Money savings of nonbank investors and bank absorption of 
federal securities 

Money savings of nonbank investors . . .  
Plus: increase in treasury general-fund balance. . . 
Equals: total i n c a s e  in deposits and currency . . 
Less: other credit-espansion factors (see D above). . 
Equals: net bank absorption of federal securities . . 

*Less than $5o,ooo,ooo. iIncludes net operating outlays of government corporations. :Net federal budgetary receipts, &Interest- whether from domestic or foreign 
bearing securities issued or guaranteed by the U.S. goi7ernment. Excludes transactions in Commodity Credit corporatioi demand 
obligations xhich had not been reported in time for inclusion in the statement publishedin the daily treasury statement for the end Sources, made out of genuine 
of the fiscal year. 

Source: Annual  Report o j  the Secretary uf  the Treasury on the State of the Finances, for Fiscal Year  Ended June  30, rgq6, p. 74. saving, is hardly possible for im- 

at  the outbreak of every major war. They are, honever. forgot- 
ten as soon as the tax burden which ~vould be necessary for such 
a purpose becomes apparent A major belligerent is considered 
highly fortunate if it can meet half its war costs by taxation The 
U.S was perhaps the ~vealthiest participant in both World Wars 
I and 11. At the start of U.S. participation in JVorld War 11, 
Henry llorgenthau. Jr.. secretary of the treasury. affirmed his in- 
tention to finance the war at  least two-thirds by taxation. (The 
\Vorld JVar I proportion had been approximately one-third.) But 
over the six fiscal years 1931-46 inclusive. the record (Table VI) 
shoxrs that of $387,000,000,000 of federal expenditures. $220,700,- 
ooo.ooo (57.3 5) was in fact met by borrowing. 

Item 

A. Federal expenditures, deficit and borrowing 
e r a  expenditures . . . . . . . . 
Less:taxes$ . . . . . . 
Equals: deficit . . . . . 
Plus: increase in treasury generai-fund ba'lance . . 
Plus: net  trust-fund expenditures, etc. . . . . 
Equals: net increase in federal securities outstanding6 . 

B. Creation of gross-income flow 
Federal expenditures . . . , . . . 
State and local government expendikres . . . 
Business expenditures for capital goods . . . . 
Expenditures for consumers goods and services . . 
Aggregate spendings, resulting in equivalent gross-income 

floW . . . . . . . . . . . 

Total  1946 years 

11.5 

1.5 

6.0 

E V A L U A T I O N  O F  F I N A N C I N G  METHODS 

1941 
-- 

I; 
7.6 
6.2 

.7 * 
-- 

14 
g 

17 
69 

109 

64.0 
43.0 
20.9 

-10.5 
1.3 

rr.8 - 

64 
9 

18 
11 j 

205 

C. Uses of gross-income Aow 
Cross-income Roiv . . . . . . . . log 137 177 200 1 2% 2.5 1,042 ---- 
Less: federal taxes$ . . . . . . 
Less: state and local taxes . . 
Equals: prirate income after taxes . . . 
Less: private spendings. . . . . . 
Equals: private income saved . . . . 202 
Plus: state and local surplus . . . . 
Equals: total income saved. . . . . 57 

Problems of Taxation.-Single-minded reliance on taxation 
in war finance ~vould not be an unmixed blessing. High taxation 
reduces the popularity of x a r  and perhaps reduces morale. mean- 
ing the nil1 to attack or to resist. I t  may therefore lose the mar 
in the name of sound finance. There are also fears of adverse 
reactions on productive effort and efficiency, supported by much 
evidence in individual examples but nothing definitive for an 
economy as a ~rhole. The Australian statistical economist Colin 
Clark has propounded the thesis. leaning most heavily upon French 
experience, that taxes aggregating more than 2 5 %  or 30% of the 

I945 
- 

IOO,O 

46.5 
53.6 
4.5 

-2.4 

- 

100 

8 
4 

102  

38j.0 
176.3 
210.6 . I,,, 
-2.3 
7 

387 
50 
60 

545 

1,042 

1942 I943 I944 
- - -. 

34.2 79.7 95.3 
12.8 44.1 22.3 , 

D. Sources of grow-th of major liquid assets of nonbank in- 
yestors 

Federal deficit . . . . . . . 
S e t  federal trust-f;nd kxpenditures, etc. . . . . 
Other credit-expansion factors 

Increase in monetary gold and silver. . . . . 
Increase in bank loans and other investments . . 
Increase in miscellaneous bank assets, etc. . . . 
Subtotal . . . . . .  

21.9 

2.7 

4.5 

portant pon7ers in prolonged wars, 
although tsarist Russia made a valiant attempt to finance 11'orld 
War I by this means. Sooner or later. in the case of a destructive 
modern war the prospects for repayment deteriorate As a result, 
the borrol~ing country must create the money or credit ~vhich is 
ostensibly being lent to it. and the economy passes to some form 
of inflationary finance. 

An almost infallible sign that passage to inflationary finance 
is contemplated, or has already occurred. is the suspension of the 
convertibility of the national currency into gold (Jt'orld Jt'ar I )  
or into the more stable currencies of the 1%-orld, such as the Swiss 
franc and the U S, dollar (JT'orld War 11) .  

Inflationary finance does not necessarily lead to immediate in- 
flation. In the earlier stages of hostilities, as in 1939-40 in Britain 
and 1941-42 in the U.S.. there may exist substantial reserves of 
labour and other resources nhich are unemployed involuntarily. 
These can be put to work at existing nages and prices as a result of 
increased demand. nhich can itself be created by inflationary war 
finance. El-en in these cases. "bottlenecks" of fully employed 
resources appear early in the expansion process. trade unions and 
trade associations take advantage of the situation to raise \\ages 
and prices which they consider "substandard" or "unfairly low" 
before full employment or production is reached, and inflation gets 
under way in appreciable measure before any point identifiable as 
"full employment" is attained. In  the discussion 11-hich follows, 
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inflationary war finance will be treated as meaning actual inflation, 
despite the possibility of an interval in which it does not. 

There are two major objections to yrartime inflation, whether 
financed by the printing press or by credit expansion. The first 
standard objection is that inflation distributes the burden of war 
costs in an arbitrary and capricious manner. The distribution 
among the citizens depends on the fixity of their incomes rather 
than the amounts. Creditors, renfiers and pensioners, rich and 
poor alike, are ordinarily the hardest hit, followed by landlords, 
civil servants and other salaried employees. At the other extreme, 
positive gains accrue to heavy debtors, rich and poor alike: includ- 
ing speculators who, foreseeing inflation, deliberately put them- 
selves in a debtor position in order to buy real assets. The second 
standard objection to wartime inflation is that after the process 
reaches a certain point not easily identified, it is a t  least as effec- 
tive in lowering production as high wartime taxes mould have 
been. Inflation, generally speaking, puts a greater premium on 
hoarding of raw materials and durable goods; on holding of real 
estate, jewelry, foreign exchange and a wide variety of other 
assets, relative to most types of productive activity, than exists 
in normal times. Therefore, resources shift from productive to 
nonproductive uses, so that the production and employment ef- 
fects of inflation eventually prove disappointing, particularly if 
the economy passes to a situation of "hyperinflation" in which 
the price level rises faster than the money supply. This is not 
to  deny the major claim made for inflation. namely that its earlier 
and milder stages usually encourage both production and employ- 
ment. This is generally true so long as the inflating country's 
money illusion persists in considerable degree, which may be 
quite long in countries without recent inflationary history. Money 
illusion is a term applied to people's tendencies to regard a dollar 
as a dollar, or a franc as a franc, whatever may be happening to 
its purchasing power. Money illusion has been important in in- 
ducing people to hold larger money balances during the earlier 
stages of an inflation than they other~vise ~vould have done, and 
likewise in inducing them to work more effectively and increase 
production in response to higher money returns. I t  therefore 
serves to increase output and employment, and simultaneously 
to retard inflation. 

full employment. The democratic political process apparently 
requires considerable time before any adequate program of non- 
inflationary finance can be prepared. and before its burden dis- 
tribution (as well as the total burden) can be made palatable to 
the representatives of the electorate. The more realistic question 
is mhether mar inflation can be reversed after hostilities end. 
Again there is no mechanical reason nhy  it cannot be reversed; 
the problem is the political one of resistance by business. labour, 
agricultural and debtor economic interests. After World War I 
a reversal m7as attempted in Britain, the L S , Japan and a few 
other countries, in the name of commercial morality and sound 
finance. The method used was the accumulation of gold reserves 
and eventual return to the pre-1914 gold standard at the pre-1914 
price of gold This reversal was successful only temporarily. and 
then in the depths of a severe economic depression intensified by 
these deflationary policies. After World PVar I1 the fear of re- 
neued depression outweighed considerations of financial morality. 
Deflationary measures were limited to "currency reforms," fea- 
turing partlal confiscation of wartime savings which had been held 
in currency or public securities. They had varying degrees of 
success and equity-those in ~ ~ e s t  Germany and the U.S.S.R. be- 
ing apparently the most effective. In  no country had the general 
price level by 1956 returned to its pre-1939 level, and price index 
numbers have been reconstructed on a postwar base (usually 
19.1;-49). (See Table VII.) 

Suppressed Inflation.-This discussion of inflation has dealt 
up to this point ui th  the ordinary or "open" variety. In  open 
inflation any increases in the supply of money, or decreases in the 
supply of goods, are permitted to exercise their full influence 
on all prices. Open inflation, hovrever, is seldom if ever tolerated 
in wartime mithout some restraints. In World iT7ars I and I1 
particularly, and in the second more effectively than in the first, 
inflation \\as to a considerable extent suppressed or repressed by 
direct controls over individual prices, wages, rents and so on. 
At the controlled prices of goods and services, demand generally 
exceeded supply, and the more so since part of the supply was 
usually diverted to free. illegal or "black" markets. (In defeated 
or badly weakened countries, especially, this diversion eventually 
caused the breakdown of much or all of the control system.) 

Because it involves continuous maintenance of imbalance be- 
tueen demand and supply, suppressed inflation has been called a 
"disequilibrium system" by a leading L.S. exponent, J. K. Gal- 
braith For many of the more important groups of commodities, 
price controls were supplemented by quantitative restrictions on 
demand such as rationine of consum~tion eoods and allocation of 

TABLE VI1.-Price Index Numbers, Selected Countries, Illustrating 
EJects oj World War II  

(Aug. 1948 as  per cent of Jan.-June 1939) 

1 Kho~esa le  / country prices 
Cost of 
living I 

Argentina . . , 

Australia . . . 
Austria. . . , 

Belgium . . , 
B r a z i l .  . , , 

Bulgaria . . . 
Canada . . . 
China . . . 
Czechoslova'kia . . 
Denmark . . . 
Egypt . . . . 
France.  . . , 

Germany (west). . 
Greece. . . . 
Hungary . . . 
India . . . . 
Ireland. . . . 
I taly . . . . 
Japan . . , . 
Mexico. . . . 
Setherlands. . . 
xorway  . . . 
Poland.  . . . 
Spain . . . , 

Sweden. . . , 
Switzerland. . . 
Turkey . . 
United  ini id om . 
United States . . 
* ~ o u g h  estimate. tYear 1948,as per cent of Jan.-June 1939. $Not available. Source: in \<-hi& the value of their savings would have evaporated visibly. A. J. Brown The Great Injation iq3g-10jr Tables I11 and IV, pp. 306-305, published 

for the ~ o y a 1  Institute of 1nterAationa1 ~ f i k i r s  by the Oxford University Press (1g5j). I t  was further anticipated, both in Great Britain and the U.S., that 
World War I1 in particular would be followed after a short boom 

Despite the strictures of economists and financiers against war by return to the depressed conditions of the 1930s In  the case 
inflation and inflationary war finance, it is almost impossible in of such a depression, the accumulated wartime savings could have 
practice for an important democratic power to wage a major was been released to support economic activity without risk of in- 
without a considerable rise in its general price level. This is flation. Anticipated depression and possible unemployment in 
particularly true if the country starts from a situation at  or near the postwar period also encouraged accumulation of savings dur- 
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282.7 
166.9 
818.1 

1,578.5 
160.07 
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17j.8 

5,160.0 
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326.9 
202.0 
I j8.0 

12,820.0 
28g.8 
153.6 
162.9 
331.6 
167.j 
176.6 

labour and production ~ r o ~ o i a l s  foy generalized "expendi- 
ture rationing" of all goods lvere made by a group at the Oxford 
Institute of Statistics during World War I1 and again by a group 
at Stanford university, Stanford, Calif., in the early 1950s when 
the Korean conflict threatened to expand. They were not adopted, 
however. and for most goods and services rationing was quite in- 
formal during both wars. Pure chance: favouritism and "tie-in 
sales" by dealers, time available for shopping and waiting in line 
and barter arrangements were perhaps the four most important 
factors in determining who got what among the scarcer items. 

The disequilibrium system of suppressed inflation was probably 
less damaging to public morale in Great Britain and the U.S. in 
both World Wars I and I1 than rival systems which might have 
led to heavier taxation or more inflation. There were complaints 
about controls and shortages, and substantial evasion, but until 
shortages became really acute citizens did not resent the savings 
forced on then? by the disequilibrium system as much as they 
would probably have resented taxation so drastic as to make sav- 

1 ings impossible at wartime levels of consumption, or open inflation 



WAR FINANCE: COST OF WORLD WARS I AND I1 
ing wartime, and aided the maintenance of the disequilibrium 
system itself. As is well known, however, the predictions of post- 
war depression proved entirely erroneous, a t  least in the "cold 
war" atmosphere of the decade 1946-j 5..  

In  no country was it practicable after World War I1 to retain 
wartime savings immobile in cash or government securities, await- 
ing the long-postponed postwar depression. In the C.S. the con- 
trols of the disequilibrium system were repealed piecemeal within 
18 months of the close of World War 11. (They might have 
broken down in a wave of violations had they remained on the 
books.) The subsequent rush to spend drove U.S. prices to levels 
approximately predictable from the wartime accumulation of 
liquid assets-money, credit and government securities convertible 
into cash without risk of loss. This is not to say that the inflation 
mould have proceeded no further in the absence of controls than 
it did after their repeal. On the contrary, greater over-all mone- 
tary expansion might have been required if massive inflation had 
begun earlier. At any rate: the wartime savers were expropriated 
by the postwar price rise quite as they would have been by open 
inflation during the war-but the postwar price raise came too late 
to affect wartime morale and war production. 

In  Britain. the Setherlands and the Scandinavian countries, 
controls mere retained for several years longer and removed only 
gradually. None of these economies had by 1956 returned com- 
pletely to its pre-1939 pattern of freedom. The difficulties which 
developed xere different from the U.S. ones. In a regime of 
controls, it was not al~vays easy to provide incentives to work, 
to invest, to move from place to place or from one activity to an- 
other, for people who could live off their past savings or present 
earnings as comfortably as the rationing system permitted. An- 
other problem was that of obtaining sufficient exports to pay 
for these countries' necessary imports, since at the low controlled 
prices the home market stood willing and eager to buy all that 
was produced. A third problem was the relative unprofitability 
of controlled (essential) production as compared with uncon- 
trolled (nonessential) lines. and the constant threat of draxing 
productive resources precisely where they were least wanted. 

I t  is highly probable that suppressed inflation, or the disequi- 
librium system. will underlie the \Tar finance of participants in any 
future major xar ,  at least in its early stages (before adequate and 
equitable tax revisions can be made). I t  seems doubtful, on the 
other hand. whether the unique morale benefits of suppressed in- 
flation, as compared either with taxation or open inflation, can be 
expected to recur until their history in World War I1 and its 
aftermath is largely forgotten. 

SOME FALLACIES O F  WAR FINANCE 

A number of the more pervasive fallacies of war finance have 
been touched upon in the foregoing discussion, but it may be 
worth while to consider them explicitly in view of their popularity 
as wish fulfillment among both voters and politicians. 

Transfer  of Costs t o  F u t u r e  Generations.-Perhaps the 
most important and widespread of such fallacies is the fixed idea 
that a country can, by borrowing or by other forms of financial 
legerdemain, transfer its war costs to future generations (without 
borrowing abroad during wartime) and thus evade them so far as 
concerns the wartime generation itself. Unfortunately for this 
hardy perennial, there are real costs underlying the monetary 
ones, the real costs being goods and services. \Vhen the govern- 
ment uses these real goods and services for war, it bids them away 
from other spenders once and for all. These other spenders pay 
these real costs in goods and services at the time they are bid 
away. KO manipulation of borrowing and lending can conceal 
this. On the other hand? if the resources used by the government 
in wartime are not bid away from others but from involuntary 
unemployment, they do not cost the government anything what- 
ever in real terms-at least in the limited sense in which "cost" 
is being discussed here. If the government finances itself by taxes, 
the taxpayers pay the cost, although in some cases they may shift 
it to others by the intricate processes of tax shifting. If the gov- 
ernment finances itself by loans, it is the savers and lenders who 
are deprived of real goods and services. If the government raises 

funds in mays which lead to open inflation. the cost is borne by 
the fixed income groups. If there is suppressed inflation. the cost 
is borne by consumers and others a h o ,  unable to buy what they 
want at  controlled prices, are forced to save instead. 

When a war loan is subsequently repaid, there is no assumption 
of the cost of the war by the postwar generation as a whole. but 
only a transfer from the taxpaying to the bond-holding members 
of this generation. Similarly when the netmork of controls of a 
disequilibrium system are removed after a mar, there is a transfer 
between groups in the postnar generation. The gain is to the nar- 
time savers mho can nOTV buy all they want, and the loss is to the 
fixed-income members of the post\\ ar generation whose purchasing 
poner is cut. If the controls are lifted in conditions of depres- 
sion and unemployment, the gain to the martime savers or their 
heirs will involve no balancing loss. The involuntary savers of 
wartime, or their successors, will recover postwar approximately 
what they lost in ~ ~ ~ a r t i m e .  On the theory of shifting war costs to 
post\17ar generations, honever, their fate should have been pre- 
cisely the reverse. 

"The Boche W i l l  Pay" Theory.-If the costs of war cannot 
be shifted to future generations in one's own country (except, 
again, by foreign loans floated during wartime), i t  fol lo~~,s  that 
they cannot be shifted to future generations of one's allies or ene- 
mies, even if one's country emerges completely victorious. The 
opposite view, embodied in the slogan, "The Boche ~vill pay," 
dominated French war finance in World War I, and the attempt 
somehom to "make the Boche pay" in later decades explains French 
intransigence on the issue of reparations. 

To  the extent mar indemnities can be collected, victorious coun- 
tries are repaid after the mar for part or all of their mar costs 
and defeated countries must pay the corresponding postwar in- 
crement to their \\ar costs. The war costs themselves, however, 
meaning the real goods and services, will have been paid in the 
first instance by each country on its own, and by the generation 
which fought the war. A country may be fortunate enough to 
have its war costs repaid in part or in full by defeated enemies 
after the close of hostilities, but it cannot avoid paying those costs 
a t  the outset. 

The receipt of reparations, or the repayment of war loans, is 
not an unmixed blessing to all econoinic interest groups in the 
receiving countries. Payment is ordinarily made in part by in- 
creasing the paying countrji's exports of goods and services to 
the rest of the 17-orld. including the receiving country, and in part 
by reducing the paying country's imports of goods and services 
from the rest of the world, again including the receiving country. 
These processes are not normally lgoked on with favour by either 
the export industries or the import-competing industries of the 
receiving country, who sometimes attempt to check them by ex- 
port subsidies, high tariffs or import restrictions. I t  goes without 
saying that if the receiving country is an important trading partner 
of the paying country, such restrictions reduce greatly the likeli- 

TABLE VII1.-Xatio?zal Debt and Anlzual Interest Charge, C.S., 
Selected Years, rpr6-jo, Skozir~g Eyects of 6T70rld Wars  I and I1 

per cent of gross national 
product 

Principal / Interest 

hood of the reparations ever being collected or the war loans ever 
being repaid. 

Effectiveness of t h e  Disequi l ib r ium System.-It is gener- 
ally fallacious to believe that direct controls. or the disequilibrium 

1916 . . . . 
1019 . . . . 
1930 . . . . 
I939 . . . . 
~ g j o  . . . . 

system. can permit a Tyar to be financed with neither hemy taxation 
nor price inflation. This belief is correct only to the extent that 
the controls concerned are retained indefinitely after the close of 
hostilities, or a t  least until the onset of a postwar depression or 
stagnation, and are then repealed gradually so as to  maintain 

Source: Henry C. Murphy, "Debt Management," in Kenyan E. Poole, Fiscal Pol icy  
and $he A ~ n e r i c a n  Economy,  Prentice-Hall, Inc. (1951). 
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purchasing power. However, such a postwar depression or stag- 
nation may never come, and in most actual situations the controls 
are repealed or  nullified early enough to generate postwar infla- 
t ion, or  else the abnormal savings they have induced are expropri- 
ated by a capital levy or a currency reform. 

Effect iveness  of a B a l a n c e d  Budget.-Even when a war 
begins in a situation of full employment of resources, i t  is widely 
believed that a balanced government budget will suffice to prevent 
inflation, and the aim of war finance on the taxation side is limited 
to achieving such a balance. This belief, too, is usually false, 
and a surplus budget will usually be required to prevent inflation. 
There  are tn70 reasons for this result, which I(. E. Boulding called 
"the principle of overfinance." ( I )  T h e  supply of goods and 
services may fall, by reason of war damage and diversion of re- 
sources to military uses. If  so, maintenance of the peacetime vol- 
ume of money demand will produce inflationary results. ( 2 )  A 
balanced budget taxes marginal dollars from those who xould 
otherwise have saved some portion, and transfers them to a gov- 
ernment which spends the entire amount. There is then a net 
expansionary effect. T o  compensate for i t .  a budget surplus mould 
be desirable, but this is highly difficult to achieve under wartime 
conditions. 

Effect iveness  of Sales of Securit ies.--when i t  comes to loan 
finance, popular thinking does not distinguish adequately between 
the effects of sales of securities to the banking system and sales 
to genuine (nonbank) savers. T o  put the matter differently, the 
public draws too sharp a distinction hetrreen financing a ivar by 
printing new money and by bank credit expansion. Sales of se- 
curities, particularly long-term securities, to nonbankers is a real 
alternative to taxation and inflation, unless there is an  express or 
implied guarantee to repurchase these securities xhenever their 
market price declines. This is equally true of sales to bankers, 
if they increase their holdings of government securities by re- 
ducing their holdings of commercial paper or other assets. On 
the other hand, loans financed by the lender (or  his banker) either 
by the printing of new paper money or  by the creation of check- 
book money on the books of a commercial bank are just as infla- 
tionary as any other means of currency or  credit expansion. 

Bankruptcy.-\Vhether war loans are domestic or  foreign, 
f rom savers or from banks, inflationary or noninflationary, they 
increase the borrowing country's national debt. Table VIII  illus- 
trates the effects of World \Vars I and I1 on the national debt of 
the U.S. and its annual interest charge. 

X discussion of war finance need not involve full treatment of 
the related subjects of debt burden and debt management. One 
important fallacy, ho\rever. should be mentioned, namely. that a 
domestically held debt may bankrupt the borrowing government. 
This is not correct. I n  the first place, the principal may never 
come due if, as in the British case, it takes the form of perpetual 
annuities or consols. I n  the second place, when portions of the 
principal come due, they can be repaid by new borrowings, known 
as refunding issues, if they cannot be paid out of current sur- 
pluses. Finally, even if a refunding issue cannot be floated on 
terms satisfactory to the government, payment can alvays be 
made in money printed for the  purpose of debt retirement. Gov- 
ernments possess monetary sovereignty or, as A. P. Lerner has put 
i t ,  "Money is a creature of the State." A government may choose 
to repudiate a debt, or to meet it by inflationary means, but how- 
ever large its outstanding obligations and however meagre the 
resources available to meet them. i t  cannot be forced into bank- 
ruptcy against its will save by  another government. See also IN- 
FLATION AND DEFLATION; DEBT, PUBLIC. 
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Lending: the World War I1 Experience," .Vational Tax  Journal ( 1 ~ 5 1 )  : 
J.  K. dalbraith, Theory oj  price ~ o n h o l  (Cambridge, Mass., London; 
1952). (E. H .  HE.; Mr;. B.) 

WARGLA: see WARQLA. 
WAR GRAVES. The United States maintains a national 

cemetery system in which any member of the armed forces who 
dies during or after honourable service in war or  in peace may, 
upon application being made to the quartermaster general. receive 
a grave site marked with a durable headstone and be buried with 
military honours. This award includes burial space for spouses 
and minor dependent children. Provision is also made for supply- 
ing a government headstone to mark the graves of the far greater 
number of military dead-about 807; of the ~vhole-for whom 
burial in private cemeteries may have been provided. The Amer- 
ican Battle Monuments commission. an  independent authority 
established in 1923 and reporting directly to the president, ad- 
ministers two groups of military cemeteries in foreign lands, one 
serving as a memorial to those dead of R70rld \iTar I whose rela- 
tives requested burial abroad, the other similarly associated with 
o l d  a 1 With interments restricted to war fatalities, only 
these cemeteries may be regarded as war graves in the strictest 
sense of the term. 

IVithout precedent in history, excepting possibly the example of 
the ancient Greek city-states which paid signal honours to their 
citizen soldiers slain in battle, American burial practices may,  
in part, be attributed to extraordinary conditions formerly en- 
countered by the regular military establishment in the Indian 
borderlands. I n  those days post commanders were compelled to  
bury all the dead of their garrison communities. Also important 
has been the traditional policy of reliance on citizen levies in time 
of \Tar. 

During the Civil War  the federal government recognized the 
obligation of affording a decent burial to all who fell in defense 
of the republic. Army regulations required individual burial in 
registered graves. and an act of congress. approved April 16, 1862, 
authorized the president "to purchase cemetery grounds . . . to 
be used as a national Cemetery." This led to the establishment 
in 1564 of Arlington Sat ional  cemetery (9.v.) near Washington, 
D.C.. the best-known national cemetery. Between 1862 and 18;o 
a total of 299,696 Union dead mere laid to rest in 7 3  national 
cemeteries. Recovery of many of these remains from scattered 
battlefields and reinterment in a national cemetery served to com- 
mit the national government to an obligation to return war dead 
to their native soil. The graves of soldiers who served in the Con- 
federate states army were subsequently marked a t  public cost b y  
a distinctive marble slab. The precedent of the 1860s was applied 
without question to the Spanish-American War ,  the Philippine 
insurrection and the north China expedition. Furthermore, the 



WAR GRAVES 
nation assumed another obligation of far-reaching consequence in 
according to next of kin of the dead brought back from these 
distant theatres the privilege of selecting a national cemetery 
or some private burial ground as the final resting place. Another 
major tenet of policy emerged from World War I when in def- 
erence to wishes expressed by many relatives of the dead, the 
government made provision for permanent burial overseas. 

World War I.-When the United States took up arms against 
Germany in 1917, the secretary of war established a specialized 
organization consisting principally of quartermaster graves regis- 
tration companies for care of the dead. Identification tags became 
a required item of equipment for every soldier. Trained in the 
techniques of body identification, the theatre graves registration 
service performed an unprecedented feat by identifying over 95y0 
of all fatalities. 

Return of World War I remains came to a culmination with 
the entombment of the Unknown Soldier at Arlington National 
cemetery on Nov. 11, 1921. Of approximately 79,000 World 
War I fatalities, 46,520 were shipped to the United States, with 
5,800 going to national cemeteries and 31,591, including the un- 
known dead, being interred in eight national military cemeteries- 
one in England, one in Belgium and six in France. Established 
and developed over a period of 11 years, these cemeteries re- 
mained under administration of the war department until 1934, 
when they were transferred to the American Battle Monuments 
commission. 

World War 11.-Despite the destructiveness of World War 11, 
there were no basic changes in U.S. policy or organizational ar- 
rangements for care of the dead and final disposition of remains. 
Yet the mechanization of tactical units, together with the increased 
power and range of air fleets, transformed warfare from prolonged 
battles of attrition between sluggish infantry masses to violent 
conflicts between mobile formations, endowed with firepower 
never before delivered in action. Ocean tides claimed the bodies 
of many slain in amphibious assault landings; air routes to distant 
targets behind enemy lines were strewn with the remains of fallen 
airmen. The fragmentation of bodies, particularly those recovered 
from plane wrecks and incinerated tanks, imposed difficult prob- 
lems of identification. In  brief, a new situation demanded refine- 
ments in the application of techniques and improvements in 
details of organization. 

Following World War 11, the secretary of war established the 
American Graves Registration service, with separate overseas 
commands under direction of the quartermaster general. The 
memorial division of the office of the quartermaster general served 
much as a special staff in the planning and general supervision of 
operations. The postwar graves registration organization was 
charged with final disposition of the dead of all armed services- 
the army, navy, marine corps and coast guard services-as well 
as several civilian agencies, such as the maritime commission and 
the American Red Cross. 

After consultation with leading experts, the quartermaster gen- 
eral established central identification laboratories in which un- 
identified remains were subjected to X-ray and fluoroscopic 
examination. Anthropologists then applied their techniques to 
skeletal remains for determination of race, sex, approximate height 
and age and probable cause of death. Many such examinations led 
to individual identification of airplane and tank crew members, 
while others disclosed evidence for consideration of the War 
Crimes commission. Out of 360.812 World War I1 fatalities, 
281,857 were recovered, leaving 78,955 lLnonrecoverable" dead. 
Of those recovered 273,366 (96.98%) were identified. These un- 
known dead numbered 8,491. 

The American Graves Registration service completed its task 
on Dec. 31, 1951, having shipped I 71,264 casketed remains to the 
United States and 3,803 to next of kin in foreign countries for 
burial in private cemeteries. Of those returned to the United 
States, 38,472 were interred in national cemeteries. The Na- 
tional Memorial Cemetery of the Pacific, at Honolulu, T.H., and 
the Puerto Rico National cemetery, both of which were estab- 
lished subsequent to hostilities, received 13,652 war remains. In  
addition, the American Graves Registration service completed 

approximately 93,130 interments in 14 newly established military 
cemeteries. Including 8 cemeteries of World War I ,  the American 
Battle Monuments commission administers 2 2  cemeteries-2 in 
England, 3 in Belgium, I in the Netherlands, I in Luxembourg, 
11 in France, 2 in Italy, I near the site of ancient Carthage in 
north Africa and I a t  Manila in the Philippine Islands. Aside 
from war graves proper, the commission administers the American 
cemetery at  Mexico City (established 1850) which harbours 750 
unknown American dead of the Mexican War. 

Korean Conflict.-The United Nations reaction to communist 
aggression in Korea called forth all the refinements of mortuary 
methods developed during World War 11. Graves registration 
forces assigned to the U.S. 8th army evacuated the dead of all UN 
contingents to several temporary cemeteries established in south- 
e m  Korea. Flags of the various nations marked national plots, 
all flying with the standard of the UN. With the assistance of U.S. 
officers, the Korean army organized its own graves registration 
service for the care of Korean dead. 

Upon decision to adopt the unprecedented expedient of return- 
ing American remains before the conclusion of a major military 
operation, all American fatalities were evacuated directly from 
the place of death to the central identification laboratory a t  
Kokura, Jap., for identification and casketing prior to shipment 
to the San Francisco port of embarkation. Remains previously 
buried were exhumed and sent through Kokura to San Francisco. 
The Graves Registration service then established a single cemetery 
at Tanggok, near Pusan, to serve as the final resting place for 
other United Nations war dead. 

As a result of communist tactics of evasion, many of the re- 
mains of UN servicemen who fell between the Yalu river and the 
armistice line of 1952 were never recovered. Of 36,922 American 
fatalities, 29,730 were recovered. Of this number 28.730 were 
identified and returned to the United States. Numbering 853, the 
unknown dead were interred in the National Memorial Cemetery 
of the Pacific. Approximately 2 0 %  of the remains returned to the 
United States went to national cemeteries. 

By the mid-1950s the national cemetery system included 87 "in- 
stallations" under the department of the army and 1 2  assigned to 
the department of the interior for administration. Altogether 
these cemeteries contained 719,873 interments (1956), of which 
151,789, mostly Civil War remains, were unknown. With about 
125.000 burials in the overseas military cemeteries, the U.S. gov- 
ernment afforded perpetual care for approximately 850,000 graves 
of its military dead. As defined in an act of congress (62 Stat. 
234 ; 24 U.S. Supp. iv, 281) the following were eligible for burial in 
the national cemetery system: (1) those who died while serving 
in the armed forces of the United States, namely male and female 
members of the army, navy. marine corps, air force and coast guard 
service; (2) those who died subsequent to service in the armed 
forces; (3) U.S. citizens who served during war in the armed forces 
of an allied nation; (4) spouses and minor dependents of persons 
named in the three preceding categories. 

Any individual falling within the first three categories, either 
male or female, might, upon application, a t  the death of his or her 
spouse, receive a grave site together with the reservation of an 
adjoining site. In  event of remarriage, the surviving veteran, if 
desirous of burial beside the second spouse, had the option of dis- 
interring the first one at  personal expense. The award of two 
grave sites also applies when the veteran dies first. Dependents 
may be buried in either of the two allotted sites. (E .  SE.) 

GREAT BRITAIN 

The Imperial War Graves commission (renamed the Common- 
wealth War Graves commission in April 1960) assumed responsi- 
bility for the permanent marking and care of the graves of those 
members of the British fighting services who fell in World Wars 
I and 11, which were deemed to have ended, for the commission's 
purposes, on Aug. 31, 1921, and Dec. 31, 1947, respectively. 

The origins of the commission may be traced to the imagination 
of Sir Fabian Ware who directed a mobile unit which the British 
Red Cross society and the Order of St. John of Jerusalem sent out 
to the western front in Sept. 1914 to search for missing soldiers. 



A branch of the army, a t  first financed by the Red Cross. was record of civilian subjects of the crown dying by enemy action. 
formed in 1915 to register, mark and care for the graves of the To provide income for the permanent maintenance of the graves, 
fallen and in 1916 a directorate of graves registration and inquiries cemeteries and memorials of iTorld JTar I, it was agreed in 1926 
a t  the war office was created. The year 1916 also saw the forma- that an endowment fund be established by the United Kingdom 
tion, under the presidency of the prince of \Vales, of a national com- and dominion governments. The  fund when completed in 1940 
mittee for the care of soldiers' graves. to which dominion repre- amounted to L6.000,ooo. but the income from this sum became 
sentatives were appointed. I n  March 191 j the prince of Wales insufiicient to meet costs, and the additional income required Tras 
sent to  the prime minister a memorandum proposing that a perma- provided by annual grants by the Cnited Kingdom and other com- 
nent organization representing all parts of the empire should be monwealth governments. The commission commemorated 1,104,- 
formed to care for the graves. The  proposal was endorsed by the 890 dead of the common~~ea l th  who fell in IVorld \Var I .  The 
Imperial War  conference of that year. and the Imperial K a r  Graves total for Jt'orld JVar I1 was jiI.000. (F.  C. SI.) 
commission was thereupon constituted under royal charter on WARHAM, WILLIAM ( c .  1450-1532), archbishop of Can- 
May  21: 1917. The  commission guided by Sir Fabian Ware recom- terbury during the period of Henry VIII 's  divorce from Catherine 
mended; and in June 1918, the Imperial War conference decided of Aragon. He  belonged to a Hampshire family and was educated 
that the cost of carrying out the commission's decisions should be at Winchester and S e w  college. Oxford. Later he took holy orders 
borne by the respective governments in proportion to the numbers and became master of the rolls in 1494. H e  helped to arrange the 
of the graves of their dead. Furthermore, when the con~mission marriage between Prince Arthur and Catherine of Aragon ( 1 4 ~ 6 )  ; 
obtained, in 1940, a supplemental charter extending its powers to and was partly responsible for negotiating treaties ~v i th  Scotland, 
cover the permanent marking and care of the graves of 'lliorld Burgundy and Rlaximilian I .  I n  1502 Warham was consecrated 
War 11, the participating governments agreed that the work should bishop of London and became keeper of the great seal; in 1504 he 
continue to be financed on this principle. became lord chancellor and archbishop of Canterbury. I n  I 509 he 

The commission decided to base its work on the principle of married and then crowned Henry VI I I  and Catherine of Aragon 
equality of treatment and thus to mark every k n o ~ r n  grave with but. gradually withdrawing into the background, he resigned the 
a headstone of the same simple design. This headstone stood office of lord chancellor in I j15 and was succeeded by Cardinal 
2 f t .  8 in. above the ground and was I i t .  3 in. broad and 3 in. Wolsey. This resignation was possibly a result of his dislike of 
thick. At the top was engraved the badge of the regiment or Henry's foreign policy. 
unit;  then followed the rank, name, unit, date of death and age; Warham \\.as present at the Field of Cloth of Gold in 1520, and 
below these lvas incised the appropriate religious emblem; and he assisted Wolsey as assessor during the secret inquiry into the 
a t  the foot a personal inscription chosen by the relatives. I n  validity of Henry's marriage with Catherine in I 527. Throughout 
Dec. 1939 the commission decided to adopt the same design for the divorce proceedings \Tarham's position was essentially that of 
the graves of World War 11. I n  every cemetery containing more an old and weary man. H e  was named as one of the counselors to 
than 40 graves was placed a tall Cross of Sacrifice, to which was assist the queen but,  fearing to incur the king's displeasure and 
fixed a crusader's sword of bronze. I n  the largest cemeteries was using his favourite phrase, i re  principis m o r s  es t  ("the wrath of 
placed another central memorial-the great altarlike Stone of the ruler means death"). he gave her very little help; and he 
Remembrance, bearing the .inscription "Their S a m e  Liveth For signed the letter to Clement VI I  which urged the pope to assent 
Evermore." The effect aimed at  was that of an English garden, to Henry's wish. After~vard it  was proposed that the archbishop 
with the headstones standing in long flower borders in a setting himself should try the case but this suggestion came to nothing. 
of mown lawn, there being no grave mounds. I n  France, Belgium, He presided over the convocation of I j31, when the clergy of 
the Setherlands and Germany the caretakers appointed were for the province of Canterbury voted L~oo,ooo to the king in order to 
the most part British ex-servicemen. avoid the penalties of praemunire and accepted Henry as supreme 

The marking of graves was only a part of the commission's head of the church with the saving clause "so far as the law of 
task of commemoration, for large numbers of the dead of both Christ allows." I n  his concluding years, however, the archbishop 
wars had no known burial place. Accordingly, memorials recording showed rather more independence. In  Feb. 1532 he protested 
the names in stone or bronze were built or  planned in all the against all acts concerning the church passed by the parliament 
countries where the major campaigns were fought. Such were which had met in 1529. but. it should be noted. this did not pre- 
the Menin gate a t  Ypres, Belgium, the Somme memorial a t  Thiep- vent the important proceedings which secured the complete sub- 
val, France, the Gallipoli memorial a t  Cape Helles, Turkey. and mission of the church to the state later in the same year. Against 
the Salonika memorial at Lake Doiran, Greece. Such, too. were this further compliance with Henry's wishes Warham drew up a 
the R'orld War I1 memorials a t  Bayeux, Groesbeek near Nijmegen, protest; he likened the action of Henry V I I I  to that of Henry I1 
Cassino, El Alamein, Singapore, Rangoon and Dunkirk. The main and urged Magna Carta in defense of the liberties of the church. 
naval memorials were erected a t  Chatham, Portsmouth and Plym- He  died on Aug. 2 2 ,  1532~  and was buried in Canterbury cathe- 
outh, and extensions to these bore the names of those lost in dral. Warham was chancellor of Oxford university from 1506 until 
World War 11. The largest memorial to the air forces of the his death. Although opposed to reform, he ~ v a s  connected with 
commonwealth was built on Cooper's hill, above Runnymede, the English humanists, and there is a sympathetic account of his. 
Surrey. The  memorial to the merchant navy and fishing fleets personal characteristics in Erasmus' Ecclesiastes. 
was built on Tower hill, London, the missing dead of IVorld \\Tar see w, F, ~ ~ ~ k ,  ~i~~~ o f  tjze ~ ~ ~ h b i ~ h ~ p ~  o f  CanterblLry, vol. vi 
I1 being commemorated on an  extension erected in Tower Hill (London, 1860-76) ; J.  Gairdner in Dictionary of National Biography, 
gardens. vol. lix (1899) ; J. D. Mackie, T h e  Earlier Tudors, 148j-1558 (Oxford, 

The  cemeteries, graves and memorials of World War I were pro- T O r O n t O ~  1 9 5 ~ ) .  
tected by a series of international agreements, which \\-ere revised WARKWORTH, a town of Northumberland, Eng., 40 mi. 
to apply to World War 11. I n  each country the commission's au- N. of Sewcastle by road, contained almost entirely within a loop 
thority under the agreement is exercised by a joint committee of of the river Coquet. 13 mi. above its entry into the North sea. 
distinguished foreign and commonwealth members. In 191 j Pop. (19j1) 922. Area 1.8. sq.mi. Warkworth lies on the coastal 
France undertook to buy the sites of all mar cemeteries and granted road connecting Amble with Alnwick which crosses the Coquet by 
to  the Allied nations the perpetual "enjoyment" of such lands. a narrow stone bridge of t ~ v o  round arches dating from the 14th 
Other governments follo~ved this example. century. The southern end is guarded by a gatehouse now in 

The  commission published for World n 7 a r  I a series of printed ruins. The nearby church of weathered sandstone has a Norman 
registers, containing lists of the dead, with brief details. A similar nave and chancel and a tower built about 1200 and a 14th-century 
series was begun after World War 11. The work of the com- spire. The ruins of the castle dominating the town include ma- 
mission is illustrated in a series of books of fine photographs of sonry dating back to about r 200,  the magnificent Lion tower form- 
cemeteries and memorials entitled ''Their Name Liveth." A sup- ing an imposing entrance to the Great hall and a 15th-century 
plemental charter of 1941 empowered the commission to  compile a keep. Upstream lie 14th-century remains of the famous Hermit- 



age, the outer portion built in stone and the inner chapel and 
chamber hemn from the sandstone cliff. (E. Rf .  Hw.) 

WARMING, JOHANNES EUGENIUS (EUGEX) 
BULOW (1811-19?4), Danish botanist, best kno~im for his 
pioneering nork in plant ecology. was born at Alan@ on Xov 3, 
1841. and received the Ph D degree (Copenhagen) in 1871 He 
nas  professor of botany at  the Royal Institute of Technology, 
Stockholm (1882-8j ) ,  and professor of botany and director of the 
botanical garden at  Copenhagen (1885-1911). Warming traveled 
to Brazil (1863-661, to Greenland (1884), to F~nnmark in Nor- 
n a y  (188j )  and to the 14'est Indies and Venezuela (1890-92). 
He died at Copenhagen on April 2 ,  1924. 

\Varming's nearly 300 publications covered several aspects of 
b o t ~ n y  He contributed significantly to knonledge of the nature 
of ovules ( 1878 ) and published a monograph on the Podostemaceae 
(1881-1901 ) His first attempt to classify life forms of flowering 
plants nas  in Om skudbyg?zzng, over.u&ntrzng og foryngelse (1884; 
"On Shoot Structure. Wintering and Rejuvenation"). his life- 
form system appearing in final version in Qkologiens grundformer 
(192;; "Fundamental Ecology"). Ovz Crd?zlands vegetation 
(1888, "On Greenland's Vegetation") and Lngoa Santa (1892: a 
study of Brazilian flora) are classic accounts of arctic and tropical 
vegetation. respectively. In 1895 Warming published his 
P l a n t ~ s a ? r ~ J ~ ~ n d  (Eng. trans. Oecology of Plants, 192 5). a work 
that laid the foundation of modern plant ecology and gave great 
impetus to the study of this science. The far-reaching influence of 
this work was due in large part to the ingenious manner in which 
the author elucidated the relation betmeen plants and external 
environment. LVdrmlng's Dansk plar~tevaekst (1906-19; "Danish 
Vegetation ') described vegetation of Danish beaches, marshes 
and forests HIS textbooks. Haandbog i den systematiske botanik 
(1879, Eng. ed., Handbook of Systematic Botany,  1895) and 
Deli alnz~ndclige botanik (1880; "General Botany") Rere trans- 
lated into several languages. 

See  C. Christensen, Den Danske botaniks historie (1924-26), which 
includes a listing o i  Warming's publications; V. Meisen (ed ) ,  Promi- 
~ z m t  Danish Sc ien t i~ t s  Through the Ages (1932) .  (J.  W. TT) 

WARM SPRINGS, a centre for aftertreatment of poliomye- 
litis, located in Meriwether county, Ga., U.S., about 70 mi. S.W. 
of Atlanta. The celebrated springs return to the surface 800 gal. 
of water per minute at  a temperature of about 88" F. Indians 
are said to ha\ e believed in their miraculous healing qualities and 
in the 19th century Georgians popularized the springs as a holi- 
day resort. The national prominence of Warm Springs dates from 
Franklin D. Roo~evelt's visit following an attack of polio in 1921. 
Convinced that the warm aaters  would aid in the aftercare of 
polio victims \vho needed supported exercise, Roosevelt organized 
the IVarm Springs foundation in 1927. This nonprofit corpora- 
tion has since developed a complete medical community there. 
Roosevelt died at  JVarm Springs on April 12, 1945; the "Little 
White House," his residence there, is now open to the public. 
The billage of TVarm Springs, 1 mi. S.W. of the springs, developed 
as a railroad junction for the resort and was incorporated under 
its  resent name in 1923. (J. N. A ) 

WARNER, CHARLES DUDLEY (1829-1900), U.S. es- 
sayist and novelist, was born in Plainfield, Mass., on Sept. 12, 1829. 
In  1851 LVarner graduated from Hamilton college, Clinton, K.Y. 
I n  1858 he received a bachelor of laws from the University of 
Pennsylvania, and later practised law in Chicago (1858-60). In  
1861 he began to edit the Hartford (Conn.) Courant and the 
series of sketches which he wrote for that paper gained him a na- 
tional reputation; they were collected in i l f y  Szli~tnzer in a Garden 
(18i0). He wrote ten travel books. b4'ith Mark Twain he col- 
laborated on T h e  Gilded Age (1873), a novel of unscrupulous 
politics in post-Civil War TVashington. n7arner was the first 
editor of the "American Men of Letters Series." In 1889 he 
published A Litt le Journey i n  the World ,  the first part of his 
trilogy concerning the making, misuse and final loss of a great 
fortune; T h e  Golden House (1895) and Tha t  Fortune (1899) 
completed the work. He died in Hartford on Oct. 20. 1900. 

WARNER ROBINS, a city of Houston county, in central 

Georgia, U.S., is 16 mi. S. of Macon. I n  1940 it was known as 
\\'ellston and was a small village of about 50 inhabitants beside the 
Georgia Southern and Florida railroad. When the federal govern- 
ment later bullt an army air base there, the city sprang into being 
like a boom town of gold rush days. I t  was incorporated in 1933 
under its new name, honouring Brig. Gen. Augustine IVarner 
Robins. one of the founders of the modern U.S. air force. The 
depot that was to occupy the base was activated one month before 
the Japanese attack on Pearl Harbor. In  July 1946 the depot was 
designated Warner Robins air mathiel area, as part of the air 
matCriel command. The base later became the home of the 14th 
air force ("Flying Tigers"). In  1952 the air force base was de- 
clared permanent. By mid-20th century the population had in- 
creased to about 8,000 and it more than doubled in the decade 
1950-60. (For comparative population figures see table in 
GEORGIA: P o p ~ l a t i o n . )  A modern school system has been devel- 
oped and the city has many civic and fraternal organizations and 
several health, nelfare and recreational agencies. (S. B. K ) 

WAR OF 1812. A conflict that began June 18, 1812, with 
a declaration of war on Great Britain by the United States. I t  
mas terminated by a treaty of peace signed at  Ghent, Belg.. Dec. 24, 
1814, and approved by the U.S. senate on Feb. 16, 1815. 

Causes.-The long struggle between Great Britain and Napole- 
onic France, covering most of the period between 1793 and 1815, 
led both belligerents to infringe on the rights and impair the in- 
terests of neutrals. Great Britain incurred additional American 
resentment by its actions along the frontier between Canada and 
northwestern United States. The early years of the Anglo-French 
war were beneficial to American shippers, who, as neutrals, were 
able to trade with both belligerents. In  particular. American 
shippers were able to supplant French and Spanish ships in the 
carrying trade between France and Spain and their West Indian 
colonies. But this form of trade was ended. or rendered hazardous, 
by the decision of the British courts in the case of the American 
ship "Essex" in 1805. The courts in this case held that C.S. ships 
could not carry goods from French colonies to France even when 
the voyage was broken by stopping a t  a U.S. port. I n  the same 
year the British naval victory at Trafalgar (Oct. 21) ended Sapo- 
leon's hope of invading England and led him to attempt to ruin 
England by excluding its trade and products from the continent of 
Europe. Napoleon's "continental system" was embodied in his 
Berlin and Milan decrees (Nov. 21, 1806, and Dec. 17. 1807), 
which not only barred British ships from all ports under French 
control, but declared the British Isles under blockade. They 
threatened with confiscation any neutral vessel that visited a Brit- 
ish port. paid British duties or even allowed itself to be searched by 
a British cruiser. Meanwhile the British. in two orders in council 
(Jan. 7 and Nov. 11, 1807), announced. in effect, a blockade of the 
ports of France. its possessions and its allies. and forbade neutral 
vessels to enter such ports unless they first called at  British ports 
and paid British duties on their cargoes. Thus Sapoleon, whose 
object was to ruin British commerce, announced: "No trade with 
or through England." Great Britain, whose object was to keep 
that commerce alive, countered with: "No trade except through 
England." An i\merlcan merchant vessel seeking to trade mith 
Europe could not conform to both enactments. If it obeyed one 
party, it courted confiscation by the other. To  the United States, 
both British orders and French decrees instituted mere "paper 
blockades," contrary to the principles of international law. 

There was little to choose between the impositions of the bellig- 
erents on neutral trade, but British naval policy added another 
grievance in the form of impressment (q . v . ) .  The impressing of 
British subjects for enforced service in the Royal Navy was a 
practice to nhich the United States could not object so long as it 
was applied to British subjects on British soil or on British mer- 
chant vessels. But controversy arose when the British asserted a 
right to stop American ships on the high seas and remove seamen 
whom the captors alleged to be British subjects and, in some cases, 
deserters from the Royal Navy. The U.S. merchant marine did, in 
fact, harbour many fugitives from British naval service who at- 
tempted to conceal their identity with false certificates of Xmeri- 
can citizenship. Another difficulty arose from the fact that the 



WAR ( 

British rule of indelible allegiance conflicted with the U.S. policy 
of naturalization. The same man might be a British subject under 
British lam and a U.S. citizen under U.S. law. The United States 
not only complained of the rough-and-ready methods by which 
British naval officers determined, without appeal, the allegiance of 
sailors on Americah ships; it condemned the invasion of American 
ships for the purpose of impressment as a violation of U.S. sover- 
eignty. Offers to exclude British deserters from American ships 
in return for abandonment of impressment were rejected by the 
British government. A climax in the controversy occurred in June 
1807, when the British frigate "Leopard" fired upon the U.S. frig- 
ate "Chesapeake" and removed four sailors alleged to be British 
deserters. I n  this attack on a public vessel, the British realized 
that they had gone too far and eventually made amends. 

Pres. Thomas Jefferson (q.v.) was unwilling either to submit 
meekly to infringement of American rights or to defend them by 
force of arms. Under his leadership congress adopted a policy of 
"peaceable coercion," designed to exact respect for American 
rights by economic pressure. The Embargo act (Dec. 22, 1807) 
closed all U.S. ports to foreign commerce and permitted only 
coastwise trade. When the embargo proved more injurious to the 
United States than to the great belligerents, it was repealed 
(March 1, 1809) in favour of the milder Non-Intercourse act, 
which opened American trade to all countries except France and 
England. This was, in turn, replaced by a third measure (May 1, 
1810), which removed restrictions on trade but provided for re- 
vival of nonintercourse against whichever belligerent should fail to 
revoke its orders in council or decrees in the event of such revoca- 
tion by the other. Napoleon thereupon pretended to revoke the 
Berlin and Milan decrees insofar as they affected the United States, 
and Pres. James Madison (q.v.), accepting fiction as fact, revived 
nonintercourse against Great Britain in Feb. 181 1. When England 
still refused to revoke the orders in council, Madison, in Nov. 
181 1,  urged congress to prepare the nation for war, and on June 1, 
1812, in a special message, urged a declaration of war against 
Great Britain. Congress, in spite of strong opposition, especially 
from New England and New York, responded with a declaration 
of war that Madison signed on June 18. Two days before, peace- 
able coercion had won a tardy victory in a British announcement 
that the orders in council were to be revoked, but, because of the 
slowness of transatlantic communication, news of this action did 
not reach the U.S. government for several weeks. 

Early in his administration, Madison had warned the British 
government that failure to modify its commercial restrictions 
might mean war with the United States. The most urgent demand 
for war, however, had come not from the president but from a 
group of congressmen, most of them young men newly elected in 
1810 to the 12th congress. These men, the "war hawks," coming 
mainly from western and southern states, included Peter B. Porter 
of western New York, Henry Clay (q.v.) of Kentucky (chosen 
speaker of the house of representatives), Felix Grundy of Ten- 
nessee and John C. Calhoun (q.v.) of South Carolina. Fiery and 
aggressive, they bitterly resented the economic injuries and the na- 
tional humiliation to which the United States had been subjected. 
The had an additional grievance in the supposed British 
connection with a new outbreak of Indian hostility in the north- 
west. British authorities in Canada were sympathetic with the 
efforts of the Shawnee leader, Tecumseh, to check the advance of 
white settlement into the Indian country. Without actually incit- 
ing the Indians to hostilities against the Americans, British agents 
supplied them with arms and ammunition as means of retaining 
their friendship. When more than 60 American soldiers were killed 
and 100 wounded in a surprise attack on Gov. William Henry 
Harrison's frontier army by the Indians a t  Tippecanoe (Nov. 7, 
1811), westerners blamed the British and raised the cry that only 
by expelling the British from Canada could the frontier enjoy se- 
curity. In  the south, especially in Georgia and Tennessee, the "war 
hawks" expected to utilize war with England to wrest Florida from 
England's ally, Spain. The importance of this frontier expansionist 
urge as a motive for war is problematical. At most, it was second- 
ary to the maritime grievances. The western desire for Canada, 
however, must be coupled with the rankling of the impressment 

issue to explain why the mar went on after news of the repeal of 
the orders in council reached America. 

Mi l i t a ry  a n d  N a v a l  Events.-The congress that declared war 
after a seven-month debate had done little to strengthen the army 
or navy or to supply the treasury with funds, and the United 
States entered the war inexcusably ill prepared. The chief feiture 
of the war was expected to be the invasion of Canada, yet the U.S. 
government had failed to ensure control of Lakes Erie, Ontario 
and Champlain. Because of the British command of Lake Erie, the 
frontier post of Detroit (with an army of 2,000 men) was sur- 
rendered by Brig. Gen. William Hull to the British under Maj. Gen. 
Isaac Brock in the second month of the war. A few weeks later, 
attempts to invade Canada on the Niagara frontier and via Lake 
Champlain were complete fiascoes. Meanwhile, Commodore Isaac 
Hull (9.v.) put to sea in command of the "Constitution" (q.v.) 
and on Aug. 19 captured the British frigate "Guerrikre." The year 
1813, though marked by many failures, brought two notable suc- 
cesses to American arms in the northern theatre: the destruction of 
the British squadron on Lake Erie by Master Commandant Oliver 
Hazard Perry's fleet (Sept. 10, 1813) and the ensuing victory of 
Maj. Gen. William Henry Harrison's army over Brig. Gen. Henry 
A. Procter's British and Indians at  the battle of the Thames on 
Oct. 5, 1813 (see THAMES, BATTLE OF THE). 

By the summer of 1814 the United States a t  last had a well- 
trained army in the Niagara region, commanded by competent of- 
ficers (Maj. Gen. Jacob Brown and Brig. Gen. Winfield Scott), but 
this advantage was counterbalanced by the arrival in Canada of 
veteran British regiments, released from service in Europe by the 
defeat and first exile of Napoleon. The hard-fought battles of 
Chippavia (July 5, 1814) and Lundy's Lane (July 25, 1814) re- 
stored American military prestige but accomplished little else. 
Another American naval victory, this time on Lake Champlain 
(Sept. 11, 1814), saved New York from a projected invasion via 
the Hudson valley. Elsewhere the British took the offensive. De- 
spite the American recapture of Detroit, British forces held 
Michilimackinac, controlled access to Lake Michigan and occupied 
the Mississippi river as far south as northern Illinois. An amphib- 
ious British force ravaged the shores of Chesapeake bay and 
burned the public buildings in Washington, D.C. (in retaliation for 
similar American acts a t  Toronto), but was repulsed at  Baltimore. 
I t  was during the attack on Raltimore that Francis Scott Key 
(9.v.) composed "The Star-Spangled Banner," now the U.S. na- 
tional anthem. Another British army under Lieut. Gen. Sir Ed- 
ward Pakenham landed near the mouth of the Mississippi river, 
but on Jan. 8, 1815, was defeated with heavy losses in the battle of 
New Orleans by the defenders under Maj. Gen. Andrew Jackson. 

Meanwhile, U.S. frigates, sloops of war and privateers had in- 
flicted heavy damage on British commerce and had won great ac- 
claim by their victories in a large majority of duels with British 
naval vessels of similar ratings. Their victories, salutary to Amer- 
ican morale. failed to disturb Britain's control of the sea through 
its vastly superior navy. Before the war ended, most U.S. naval 
vessels were captured or shut up in port, and the commercial 
blockade of the American coasts was complete. 

Peace Negotiations.-On Dec. 24, 1814, two weeks before the 
battle of New Orleans, a treaty of peace had been signed a t  Ghent, 
Belg., where British and American commissioners had met in Au- 
gust as an indirect consequence of an offer of mediation by Tsar 
Alexander of Russia. The United States had fared so badly in the 
war that it was in no position to ask cessions of territory and finally 
dropped even its demand for the abandonment of impressment. I t  
proposed merely a return to the situation before the war (status 
quo ante bellurn). The British, on the other hand, came to Ghent 
with formidable demands-a permanent Indian reservation in the 
northwest, retention of several forts on U.S. soil and cessions of 
territory in Maine, in New York and between Lake Superior and 
the upper Mississippi. The Americans refused all these demands, 
and their position was strengthened by news of British defeats a t  
Baltimore and on Lake Champlain, and by the advice given to the 
British government by the duke of Wellington, who argued that 
territorial exactions were not warranted by the military situation. 
The British, consequently, accepted the U.S. proposal for restora- 
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tion of the prewar situation, with certain provisions in behalf of war to all the forces in England and Wales, and was in fact nothing 
Indian tribes who had helped the British. more than the private secretary of the commander in chief. T,Vhen 

Though the treaty fulfilled not one of the U.S. objectives in the Monk (who had become duke of Xlbemarle) died in 16 jo the 
war, it received unanimous approval of the senate on Feb. 16, 1815, office of secretary at war grew in importance, because of the fact 
and was joyously hailed by the public. I t  headed off a potentially that Charles I1 did not appoint a commander in chief. Gradually 
separatist movement in New England, where both the war and the the office became separated from that of the commander in chief, 
commercial restrictions which preceded it had been extremely un- arriving at complete divorcement in I joq. when the office became 
popular. New England opposition culminated in the Hartford a political post. In 179-1. was created a new post, the secretary of 
convention (Dec. 1814-Jan. 1815). This gathering, in spite of state for war: and in ISOI, because the armies were largely em- 
some secessionist talk, went no further than to propose certain ployed in the JVest Indies. the direction of colonial affairs bvas 
amendments to the constitution, and, with the coming of the news transferred from the home office to the secretary of state for war 
of peace, the convention and its proposals \\,ere quickly forgotten. who became secretary of state for war and the colonies. I n  185 j 
Though the United States gained none of its avowed aims in the the office of secretary at Tvar lyas merged into that of the secretary 
war, popular mythology soon converted defeat into victory. This of state, but it mas not finally abolished until 1863. 
process was facilitated by several circumstances: the series of The office of the deputy secretary at  war appears t o  have 
military successes in the war's closing months left a taste of vic- been created at least before the 18th century, l-he holder of the 
tory; the end of the \Tar in Europe brought an end also to the appointment was the senior permanent official in the department 
issues of impressment and paper blockades; finally, the war did of the secretary at  mar. When the departments of the secretary 
actually subdue Indian resistance, since Tecumseh died in the ,tate and secretary at  ,ere amalgamated the post 
battle of the Thames and the Creek confederacy in the south was abolished and in its place that of permanent undersecretary of 
crushed by Andrew Jackson in 1814. Indirectly, this Creek war state created. The office of the commander in chief dates back to 
paved the way for the acquisition of Florida in 1819. The war the Restoration. At various times the title has been captain gen- 
marked the end of a period of American dependence on Europe and eral, generalissimo: general on the staff and lord general. The first 
gave a stimulus to the sense of nationality in the United States. holder of the appointment was the duke of Albemarle, whose 
See also UNITED STATES (OF AMERICA) : His tory;  and Index refer- special charge Ivas the care of men while the board of ordnance 
ences under "War of 1512" in the Index volume. looked after the matbriel. In  the 17th century when the com- 
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Beirne, The W a r  of 1812 (1949) ; Irving Brant, James Madison: Secre- 
tary  o f  State, 1801-1809 (1953), James Madison; the President, 1809- The of adjutant genera' t' the forces originated in the 
1812 (1956) ; 4 .  L. Burt, The  United States, Great Britain and British parliamentary army. After the Restoration the first appointment 
North America, Fronz the Revolution to the Establishment of Peace mas made in 1673. From 1685 there was a continuous line of 
After the W a r  o f  1812 (1940) ; .4. R. Gilpin, The W a r  o f  1812 in the adjutants general. The quartermaster general first appeared in 
Old Northwest (1958) ; C. P. Lucas, The  Canadian W a r  o f  1812 (1906) ; 1686, Previous to this his duties had been carried out by the 
A. T. Mahan, Sea Power i n  Its Relation to the W a r  o f  1812, 2 vol. 
(190:) ; J .  \V. Pratt, Expansionists of 1812 (1925) ; Glenn Tucker, provost marshal, scout master general and the harbinger. 
Poltroons and Patriots: a Popular Account oj the W a r  o f  1812, 2 vol. The office of commissary general of musters was established just 
(1954) ; F. A. Updyke, T h e  Diplomacy o f  the W a r  o f  1x12 (1915). after the Restoration and abolished in 1818. The chief duty of 

(J. W. the commissary general of musters was to keep up the establish- 
WAR OFFICE, BRH."J.'SH.l The term applies to (1) the ment and to issue a certificate to the paymaster general for the 

building %vhich houses the controlling staff of the army, and ( 2 )  actual number of men serving. At the outset of the standing army 
the controlling staff itself. AS regards the local habitation of the the medical service was entirely regimental, but in 1663 was ini- 
staff, in Cromwellian days this was often in the field and was the tiated central control which developed into a directorate in the 
tent of the secretary to the commander in chief whose official title early part of the 19th century. 
was secretary at  war. From the Crimean War (1854-56) to  1904.-Military ad- 

After the Restoration (1660), George Monk, as lord general, ministration underwent great changes during the period following 
took up his residence at a house in Whitehall called the Cockpit the outbreak of the Crimean War. The duties of the secretary 
and this became the headquarters of the army. About 1654 the of state for war were divorced from those of the colonies; the 
headquarters were moved to the "horse guards," i.e., the barracks commissariat office was transferred to the war department; the of- 
of the king's guards at  'CVhitehall, and there it remained until 1856 fice of secretary at  war was merged into that of the secretary of 
when it moved to Buckingham house, Pall Mall. In I907 it  moved state; the board of general officers and the medical department 
to its quarters in Whitehall. were absorbed by the war department, arid the war department 

From the Earliest Times to the Crimean War (1854-56) .- became known as the M,ar office. ~h~ military control remained 
The details of the early administrative history of the army are in the hands df the commander in chief, while the secretary of 
very obscure. William the Conqueror created the offices of high state was responsible to parliament. However, under the War 
constable and marshal and their duties appear to have been Office act (1870) the final welding was effected and the secretary 
somewhat analogous to those of the contemporary adjutant gen- of state became responsible for all military administration. 
era1 and quartermaster general. After the Esher Report: 1904 Onward.- The next g r e d  

Although the origin of the board of ordnance is obscure it change took place when, following the publication of the Esher 
was certainly in existence in the early part of the 14th century, report (Feb. ~ g o q ) ,  the issue of letters patent abolished the office 
and it is the oldest military office with a continuous history. of commander in chief and established an army council on the 
Charles 11 created the title master general of ordnance in 1664. same lines as the board of admiralty, with the characteristic 
The headquarters of the board were for centuries at the Tower feature of a civilian minister-the secretary of state fo r  war- 
of London. In 185 j the letters patent for the board were revoked presiding over a body composed jointly of junior ministers, the 
and its duties vested in the secretary of state for war. In the permanent undersecretary of state and military members of coun- 
18th century, the office of master general of the ordnance was cil with a civilian secretary. The main constitutional feature of 
held by the chief military leaders and generally carried with it  the changes in organization was that an imperial general staff was 
cabinet rank. hfarlborough was twice master general of ordnance. established whose chief was, as first military member of the army 

The office of secretary of state for war appears to have had council, subject to the presidency of the secretary of state, though 
its origin in a council of war of Charles I. The clerk to Charles' it has always been well understood that, as prescribed by the Esher 
council was the secretary at war and he had a counterpart in the report, there should be no civilian interference in purely military 
New Model army. After the Restoration he became secretary at  matters except on the broadest questions of policy. 

lThe  permission of the controller of H.M. stationery office has been obtained The pattern set in 1904 was in general adhered to thereafter, and 
for the inclusion of this article. may be said to have stood the test of two world wars. I n  the 
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intervening years there were important developments arising from 
general changes in the defense structure, and from increasing spe- 
cialization, besides numerous changes of nomenclature. World 
War I was marked by the creation of the ministry of munitions, 
the ministry of pensions, the air ministry and the ministry of na- 
tional service. All these relieved the war office of important 
functions. (See also GOVERNMENT DEPARTMENTS.) 

I n  the years between World Wars I and I1 the main changes 
were that, by order in council, commanders in chief in the field 
were taken outside the control of the war office except for certain 
restricted and somewhat technical purposes, and that, inside the 
office, a number of duties were transferred to the master general 
of the ordnance from the quartermaster general, who remained 
responsible for supply and quartering. The first important change 
in war office organization brought about by World War I1 was 
that the duty of providing the army with armaments and vehicles 
was taken outside the office altogether and transferred to the 
ministry of supply, with the consequent abolition of the historic 
post of master general of the ordnance. Coupled with this change 
was a strengthening of the organization for fulfilling the duties 
of the general staff in connection with research and development 
in the fields of weapons and vehicles. Under the general supervi- 
sion of the chief of the imperial general staff, an officer with the 
style of deputy chief of the imperial general staff and the rank of 
lieutenant general, and himself a member of the army council, be- 
came responsible for this work and for organization. H e  was given 
the help of a civilian scientific adviser, and the relationship of 
the general staff to the ministry of supply was that the former 
prescribed what the army needed and the latter, so far as financial 
and technical conditions allowed, provided it. 

The second change of outstanding importance was that, with the 
formation of the chief of staffs committee, under the minister of 
defense, the general staff, always in fact responsible for strategy 
to the cabinet as a whole rather than to the secretary of state, 
became in principle as well as in fact responsible to the minister 
of defense. After the ministry of defense had become, in 1947, 
a permanent part of British constitutional arrangements, the sec- 
retary of state for war, in common with the other heads of service 
departments, ceased to sit in the cabinet. The appointment in 
1956 of a full-time chairman of the chiefs of staff committee, re- 
placing the system whereby either the first sea lord, the chief of 
imperial general staff or the chief of air staff took the chair a t  
meetings, was a further step in making the imperial general staff 
part of an interdepartmental team responsible to the cabinet 
through the minister of defense rather than part of the war office 
staff, which in name it still was. This process was carried one 
stage further by the arrangements set out in the white paper Cen- 
tral Orgunisation for Defence (Cond. 476 of 1958) whereby "The 
Chiefs of Staff are responsible through the Chief of the Defence 
Staff to the Minister of Defence for the conduct of military opera- 
tions." 

For the equivalent government department in the US. ,  see Gov- 
ERNMENT DEPARTMENTS: United States. (T. J .  E .  ; W. T .  Ws.) 

WARP AND WEFT. Warp threads are those that run 
lengthwise of the fabric; weft threads run transversely. In the 
manufacturing of practically all kinds of woven textures, there 
are many differences: ( I )  the raw material from which uarp is 
made is almost invariably of a higher grade than that used for 
weft; ( 2 )  the number of turns per inch or "twist" in warp threads 
usually exceeds that in the weft threads or picks; (3)  multiple- 
fold or multiple-ply yarns are more often used for warp than for 
weft; (4 )  coloured threads appear in both, but much more fre- 
quently in the warp; (5) the fibrous material from which warp 
threads are made may be the same as that used for the weft threads, 
or the two may be entirely different; (6) warp threads are often 
starched or sized, but uef t  threads are seldom so treated. 

Except for knitted fabrics or other similar structures in which 
one series of yarns only is used, the warp and weft threads inter- 
weave together to form the structure of the fabric and to give it 
complex designs. See WEAVING. 

WAR PENSIONS. The first pension law in the United States 
was passed by congress on Sept. 29, 1789. I t  provided that "The 

military pensions which have been granted and paid by the States 
respectively . . . shall be continued and paid by the United States." 
A treasury surplus motivated Pres. James Monroe to urge congress 
to establish a service pension for all Revolutionary soldiers in 
need. This law, enacted on March 18, 1818, the first to pay 
pensions on the basis of honourable military service and not 
on disability, resulted in so many veterans applying for pensions 
that the surplus quickly was wiped out. On May 1 of that year 
congress authorized a "scythe of retrenchment" in the form of 
an act that took one-third of the pensioners off the rolls. 

The pendulum soon swung the other way. Laws passed in 1828, 
1832 and 1833 granted full pay for life to certain surviving Revo- 
lutionary War soldiers. On March 18, 1836, a law was passed 
extending benefits to volunteers or militiamen called into United 
States service to suppress Indian depredations in Florida. 

Service pensions for veterans of the War of 1812 were not au- 
thorized until Feb. 14, 1871. This law was liberalized on March 9, 
1878, by reducing the minimum service requirement from 60 days 
to 14 days, and by authorizing pensions to widou~s of War of 1812 
veterans, irrespective of the date of marriage. 

The United States broadened its pension system by an act of 
July 14, 1862, the "general law pension system," which granted 
pensions to veterans and their dependents because of disability 
or death due to service. I n  1887 congress passed a service pension 
bill for Mexican War soldiers. At least 60 days' service or par- 
ticipation in a battle was required for a service pension. 

One of the most controversial service pensions for U.S. veterans 
was that finally granted to those a h o  served in the Civil War. 
Pres. Benjamin Harrison signed it on June 27, 1890. 

Service pensions for Indian war veterans followed, in an act of 
July 27, 1892. For Spanish-American War veterans. the pensions 
were authorized in an act of June 5, 1920. The latter law also 
provided service pensions for survivors of the China relief expedi- 
tion and the Philippine insurrection. Pensions for widows and 
minor children of Spanish-American War, Philippine insurrection 
and Chinese Boxer rebellion veterans were granted by a law passed 
July 16, 1918. Six years after the Armistice ended World War I ,  
congress provided an adjusted compensation or "bonus" for the 
servicemen who fought in that war. 

Several amendments to the bonus law mainly extended the dead- 
line for filing applications. But in Jan. 1936, congress passed a 
law allowing veterans to exchange adjusted compensation certifi- 
cates for government bonds carrying 3% interest. The bonds 
matured in 1946, but were redeemable at  any time before that 
date. A law passed July 3, 1930, provided a disability allowance 
for World War I veterans, depending on the degree of permanent 
incapacitation. 

This act, together with all other pension and compensation acts 
for service from and including the Spanish-American War, was re- 
pealed by an act of March 20, 1933, which overhauled the entire 
U.S. system of relief for veterans and dependents of deceased 
veterans. The new act of 1933, as amended, provided for the 
payment of compensation at  wartime rates for death or disability 
incurred in Sine of duty during the Spanish-American War, the 
Philippine insurrection, Boxer rebellion, World War I and any fu- 
ture wars. Peacetime rates-80% of wartime rates-were payable 
for service-connected death or disability incurred on or after 
April 21, 1898, during other than wartime periods. For those with 
disability exceeding SO%, the law also provided additional allow- 
ances for wife, child and dependent parents. 

From 1944 to 1957 a number of laws were passed increasing 
rates of compensation and pension. As of Jan. 1, 1958, veterans 
were entitled to compensation for disabilities incurred due to serv- 
ice, assuming a discharge other than dishonourable. Additional 
amounts were payable for dependents if the veteran was 50% 
or more disabled. Disability pensions were payable to veterans 
uhose total and permanent disability was not due to service, as- 
suming eligibility based on a discharge other than dishonourable 
and assuming his income was not over $1,400 a year without de- 
pendents, or $2,700 a year if he was married or had a minor child. 

.Death pension benefits might be paid to an eligible widow and 
to children where the veteran died of causes not due to service. 
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The Servicemen's and Veteran's Survivor Benefits act became 

effective Jan. I ,  I 9 j7. Eligible surviving widbws, children and 
dependent parents of all servicemen and veterans a h o  died on or 
after Jan. I ,  1 9 j 7 ,  as a result of service nere not eligible for 
benefits under any previous law. If the serviceman or veteran 
died prior to Jan. I ,  19  57,  benefits were determined under the 
previous lam, but a surviving dependent who received such bene- 
fit might elect benefits under the Survivor Benefits act if such an 
election nould be financially advantageous. Under the Survivor 
Benefits act. payments vere monthly and the rate of payment was 
partially related to m~litary pay. 

For service-connected deaths occurring prior to Jan. I ,  1957, 
examples of monthly payment rates to eligible survivors were: 
widow. no child. $ 8 7 ;  widow. one child, $121 (each additional 
child, $29)  ; no uidow, one child, $ 6 7 ;  no widom, t ~ o  children. 
$ 9 4 ;  no nidow, three children, $ 1 2 2  (each add~tional child, $ 2 3 ) ;  
one parent. $7 j ;  two parents each $40. 

For service-connected deaths occurring on or after Jan. I .  19 j7 .  
examples of monthly payment rates to eligible survivors were: 
~yido~v,  one ch~ld $ I  I 2 plus I 2 7 4  of the current basic pay of the 
rank held by the veteran at the time of his death; no additional 
allonance, in general, for children of an eligible wido~~, ;  no rvidom7, 
one child. $ 7 0 ;  two children, $100;  three children, S I ~ O ;  and $25 
for each additional child Parents might receive benefits subject 
to income limitations For example. a single parent with an in- 
come under $1,7 jo per year might receive benefits at a rate rang- 
ing from $I 5 to S; j monthly. 

Death compensation for surviving disabled children of such 
serviceman or veteran also varied depending upon the date of 
death, and ni th such factors as the length of time the child \\as 
unable to support himself, xhether his eligible nido~ved mother 
was still living and ~\hether  the child received benefits under the 
\Var Orphans Educational Assistance act. 

The Survivor Benefits act mas also designed to revise the six 
months death gratuity ~ \h ich  ranged from S8oo to a maximum of 
$3.000 and it also extended social security coverage to armed 
forces personnel on a contributory basis 

In the early days of the nation. pensions were granted only by 
acts of congress. Later, the executive branch of the government 
was given authority to grant pensions under limits set by law. 

The administration of pension and compensation laws has his- 
torically fallen upon the secretary of war or the department of the 
interior, but after July 2 1 ,  1930, the pension bureau became part 
of the Veterans administration (9.v.). These compensation and 
pension benefits, so administered, are generally exempt from credi- 
tor's claims and from legal process, except for claims of the United 
States arising under laws relating to veterans. 

(C. R GY.; J. W. CE.) 
G r e a t  Britain.-War pensions in Great Britain are the re- 

sponsibility of the ministry of pensions and national insurance. 
This department nas  formed in 1953 by the amalgamation of the 
ministry of pensions-set up in 1916 to deal mith the great number 
of claims then arising from Tlrorld JVar I and to take over existing 
war pensions from the service departments, including pen3ions 
from the South African War and some earlier mars-with the min- 
istry of national insurance. At the time of this amalgamation 
certain functions relating to medical and surgical treatment for 
war pensioners. previously performed by the m~nistry of pensions, 
were transferred to the ministry of health and the department of 
health for Scotland. The ministry of pensions and national insur- 
ance is also responsible for pensions for death or disablement re- 
sulting from service in the armed forces after Sept. 2 ,  1939. and 
for war pensions to former members of the mercantile marine, etc., 
civil defense forces and to war-injured civilians. Pensions for 
death or disablement resulting from service in the armed forces 
between Oct. I ,  1 9 2 1 ,  and Sept. 2 ,  1939,  remained the responsibil- 
ity of the respective service department as do all purely service 
pensions. 

War disablement pensions are granted when the disablement can 
be certified as either attributable to or aggravated by service. 
Entitlement to pension is not necessarily established because the 
person concerned has been invalided from the armed forces. 

But nhere a person leaves the forces by invaliding or otherwise 
there is no onus on him to prove that his disablement was the re- 
sult of service if the claim is made not later than seven years 
after service terminated, and the benefit of any reasonable doubt 
is always given to him; if he has been invalided on account of dis- 
ability nhich nas not noted mhen his service began there is a pre- 
sumption that the condition >\as the result of service unless the 
evidence estdblishes other~+ise. The determination of entitlement 
to pension is vested in the minister, but appeals against unfavour- 
able decisions may be made to an independent statutory body, the 
Pensions Appeal tribunal. Appeals against a decision of a Pen- 
sions Appeal tribunal may be made to the high court on a point 
of law. 

JVhen entitlement is admitted pension is granted in accordance 
ni th a medical assessment of the x a r  disablement without refer- 
ence to earning capacity or employment factors. This assessment 
is based on a comparison of the pensioner viith a normal healthy 
person, the extent of the n a r  d~sablement being expressed as a 
percentage. 1 o o 7 ~  representing total incapacity. (Pension is pay- 
able mhile war disablement to the extent of 20% or more exists. 
If the d~sablement falls to less than 2 0 %  a settlement is made by 
means of a gratuity or -~\eekly payments for a limited period or  
both.) If the disability is not attributable to but only aggravated 
by service, pension may be discontinued on the ground that such 
aggravation has passed axvay. 

A war disablement pension comprises a basic amount related to 
the medical assessment, with certain additions according to the 
individual circumstances. The basic amount in 1958 was 85s.  a 
week for 1007~ disablement for a pensioner whose rank was pri- 
vate soldier or equivalent with higher rates according to rank; 
e.g., 91s.  8d for a sergeant. £346 a year for a captain. To  these 
amounts may be added an allo~\rance for a wife, 10s. a week (£36  a 
year for officers) and allowances for children, 7s. 6d .  a week for 
each child (officers, £30 a year). Both the basic amount and the 
additions for family are proportionate to the degree of disablement 
(thus a sergeant ahose dlsablement n a s  assessed at  50% and \\ho 
had a nife and one child nould receive 54s i d  ). But if a partially 
disabled pensioner has to undergo treatment for his war disable- 
ment and is thereby prevented from working he receives allow- 
ances which bring his pension up to the 100% level. 

Although the medical assessment on which the basic amount of 
pension is decided is made independent of the earning capacity of 
the disabled person, employment factors are recognized in connec- 
tion ni th two supplementary alloivances. An unemployability 
supplement of jgs. meekly can be awarded when war disablement 
is the main cause of a pensioner's being unable to work over a long 
period. Secondly. where a partially disabled pensioner is able to 
work but is prevented by his n a r  disablement from following work 
of his former standard he may be granted an allonance of up to 
34s. a neek, or such smaller sum as mill bring his pension up  to 
the 100% rate. Other supplenlentary grants include an allomance 
for attendance payable to a pensioner receiving 100% pension and 
living at home a h o  requires the help of another person. The maxi- 
mum grant is 70s. a week. For a pensioner n h o  TTears an artificial 
limb, or whose disability otherwise causes extra wear and tear of 
clothing, there is an allowance of £6 or £10 a year. There is an 
allowance of either 20s. or 10s. a week for the provision of com- 
forts for certain very severely disabled pensioners. There is also 
an age allowance at  rates ranging from 5s. to I js. a week for pen- 
sioners 15 ho are aged 6 ;  years or more and whose pensioned disable- 
ment is 40% or over. 

About 1,900 of the most severely handicapped pensioners are 
provided with motorcars. Tax and insurance are borne by the 
health departments and an annual allowance is paid to the pensioner 
to~vard upkeep. Less severely disabled pensioners are provided 
with weather-protected motor tricycles and are paid a small petrol 
(gasoline) duty allowance. The health departments are responsi- 
ble for the supply of the cars and tricycles and for the payment of 
the annual allowances referred tb in this paragraph. 

The ministry of pensions and national insurance is responsible 
for arranging for medical and surgical treatment where the need 
for it arises from the disablement resulting from service but the 



WARQLA-WARRANT 
health departments are responsible for the actual provision of 
the treatment, including the supply of all kinds of surgical and 
medical aids and appliances. 

War pensions are granted to widows and, under certain condi- 
tions, to parents and other dependents of members of the armed 
forces whose death is certified to be caused by or hastened by 
service, the general rules as to determination of entitlement ap- 
plying as in disablement claims. For the widow who is over 40 
years of age or has a child in her care or is incapable of self-sup- 
port, the basic rate of pension is 66s. a week, with higher rates ac- 
cording to her husband's rank; for the widow with none of these 
qualifications the rate is 20s. a week with addition according to 
rank. Additional allowances are paid to widows for their children, 
the rate being 25s. a week for each child (£73 a year in the case of 
an officer's widow). The widow of a member of the armed forces 
below commissioned rank who has a child in her care may receive 
a supplement in respect to her rent of the amount by which the 
rent exceeds 6s. a week, subject to a maximum payment of 25s. 
weekly. For a child who has lost both father and mother the rate 
of pension is 30s. weekly up to I 5 years of age and then 40s. (£I I 2 

10s. a year for an officer's child). These pensions can be supple- 
mented according to the circumstances. A pension may be granted 
to a parent (or other dependent) who is in pecuniary need. In de- 
termining need consideration is given to the support which the 
deceased person gave or could be expected to have given had he 
survived. The maximum pension is 27s. 6d. weekly to one parent 
and 40s. to two parents (£95 and £120 a year respectively in the 
case of an officer). Parents' pensions can be claimed at  any time 
even though the parents were not in pecuniary need at  the time 
the son died. The allowances for children of disabled men or of 
widows are payable until the age of 16 (18 in the case of officers) 
and they may be continued beyond this where the child is a stu- 
dent, an apprentice or is incapable of self-support by reason of 
infirmity. Education allowances for children may also be paid 
in addition to the normal allowances. These education allowances 
are designed to help parents with school fees and incidental ex- 
penses. The maximum rate for each child is £80 a year. War 
pension allowances for children are payable in addition to the 
national family allowances. 

At Dec. 31, 1957, over 580,000 war disablement pensions were 
being paid. About 238,000 of these related to World War I and 
earlier wars and nearly 343.000 to World War I1 and later service 
in the armed forces. The latter total included 3,800 pensions to 
former members of the mercantile marine and 13,800 pensions to 
former members of the civil defense forces and civilians injured 
by enemy action. Of the 580,000 disablement pensioners about 
436,000 were married and were receiving allowances for their wives 
and for 386,000 children. Nearly 17,400 pensioners were receiv- 
ing unemployability supplements, about 15,800 the allowance for 
lowered standard of occupation, 9,300 the allowance for attend- 
ance, 20,700 the comforts allowance and 55,600 the age allowance. 
About 14,500 women were receiving war disablement pensions. 
The total number of war widows' pensions being paid was 154,200 
-82,400 relating to the World War I. About 75,100 parents, or- 
phans and other dependents were receiving pensions, 24,200 from 
World War I. About 29,300 war pensioners are resident overseas 
(including 7,900 in Canada and 3,900 in the United States). Ex- 
penditure in respect of actual war pensions and allowances was 
approximately £88,70o,ooo in the financial year 1g56-57-£36,700,- 
ooo in r e s ~ e c t  to World War I .  Cumulative ex~enditure on war 
pensions after Aug. 4, 1914, was nearly £ 2,630,000,000 by March 
1957. (T. W. C.) 

WARQLA (OUARGLA), a town of the Algerian Sahara. Pop. 
(1954) 6,456, the majority of mixed Berber and Negro blood. I t  
is walled and is entered by six gateways, which are fortified. The 
French fort, barracks, hispitar and &her buildings are south of 
the native town. The oasis in which Warqla is situated contains 
two or three other small fortified ksurs or villages, the largest and 
most picturesque being Ruissat. The population of the oasis is 
(1954) 27,034. 

WARRANT, in law, indicates an authority in writing empow- 
ering a person to do an act or to execute an office. The term is 

applied to a great variety of documents of very different kinds. 
Execut ive and Administrative.-While the royal preroga- 

tive was insufficiently defined and limited, a great many execu- 
tive acts were authorized by royal warrant (per speciale manda- 
turn regis) which now either depend on statute or are dealt with 
by departments of State without the need of recourse to the per- 
sonal authority of the sovereign. There is hardly any exercise of 
the royal will which does not depend on the issue of a warrant at- 
tended with the strictest 1 formalities designed to secure the re- 
sponsibility of some minister for it, in illustration of the great 
constitutional principle that "the King cannot act alone." (See 
PREROGATIVE; PRIVY COUNCIL.) Under present constitutional 
practice royal warrants are as a general rule countersigned by a 
member of the cabinet or other responsible officer of State. By an 
act of 1435 (18 Hen. VI. c. I )  letters patent under the great seal 
must bear the date of the royal warrant delivered to the chancellor 
for their issue. This act still applies to all patents, except for 
inventions. The form and countersignature of warrants for affix- 
ing the great seal is regulated by the Great Seal Act 1884. Par- 
don, which was granted for centuries only by letters patent under 
the great seal, has since 1827 in England and 1828 in Ireland 
been granted in case of felony by warrant under the royal sign 
manual countersigned by a secretary of State (7 and 8 Geo. IV. 
c. 28, S. 13; 9 Geo. IV. c. 54, s. 33). The prerogative of the crown 
with reference to the control of the navy and army is largely ex- 
ercised by the issue of warrants. In  1871 the purchase of com- 
missions in the army was abolished by royal warrant. The 
convocation of naval courts-martial and the appointment of judge- 
advocate and provost-marshal a t  such court is by warrant of the 
Admiralty or of the officer on foreign or detached service who by 
his commission is entitled to convene such a court. (See Naval 
Discipline Act 1866, s. 58; Army Act 1881, s. 179.) A general 
court-martial for the army is constituted by royal warrant or 
convened by an officer authorized to convene such court, or his 
lawful delegate (Army Act 1881, s. 48). Appointments to certain 
offices under the crown are made by warrant of the king or of the 
appropriate department of State. In  the navy and army the 
officers called warrant officers are so styled because they are 
appointed by warrant and do not hold commissions. Certain 
tradesmen to the court are described as %arrant holders," because 
of the mode of their appointment. Abuses of claims to this dis- 
tinction are punishable (Merchandise Marks Act 1887, s. 20; 
Patents Act 1883, s. 107). The issue of warrants under the hand 
of a secretary of State, so far as they affect personal liberty, de- 
pends in every case on statute, e.g., as to the surrender of fugitive 
criminals (EXTRADITION), or the deportation of undesirable aliens 
(see ALIEN), or the bringing of prisoners as witnesses in courts 
of justice. The right of a secretary of State by express warrant 
in writing to detain or open letters in the post office was recognized 
by orders in council and proclamations in the 17th century and by 
various acts, and is retained in the Post Office Act 1836 (s. 25). 

Jud ic ia l  and Quasi -Judicial  Warrants.-Unless a statute 
otherwise provides a judicial warrant must be in writing under 
the seal, if any, of the court, or under the hand and (or) seal of the 
functionary who grants it. Committal for breach of privilege of 
the House of Commons is by warrant of the Speaker. During the 
Tudor and Stuart reigns frequent attempts were made by the 
crown and great officers of State to interfere with personal liberty, 
especially as to offences of State. The legality of these proceedings 
was challenged by the judges in Elizabeth's reign. On the aboli- 
tion of the Star Chamber it  was enacted (16 Car. I. c. 10) that if 
any person be imprisoned by warrant of the king in person, of the 
council board, or any of the privy council, he is entitled to a writ 
of habeas corpus, and the courts may examine into the legality of 
the cause of detention. This enactment, and the Habeas Corpus 
Act 1679, put an end to the interference of the executive with 
matters belonging to the judicature; but until I 763 there survived 
a practice by which a secretary of State issued warrants to arrest 
individuals for State offences, and to search or seize the books and 
papers of the accused. The latter practice was examined and 
declared illegal in the famous case of Entick v. Carrington (19 
How. St. Tr. 1030) where it  was held that a secretary of State is 
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the king's private secretary and has not, as such, the authority oi 
a magistrate to issue a warrant. Still morz important were the 
cases of Leach v. Money (19 St. Tr. 1001) and Willus V. Wood 
which declared the illegality of "general" or "uncertain" warranty, 
i.e., warrants which d s  not testify the name of the person to be 
arrested. All privy councillors are included in the commission of 
the peace for every county. The council itself is said to have 
power to issue warrants of arrest for high treason, but the power, 
if it exists, is in abeyance in England. As a result of the gradual 
restriction of the royal prerogative, the term warrant has come 
in modern times oftenest to  be used of documents issuing from 
courts of justice. Few documents issuing from the superior courts 
are called warrants. I n  these courts writs and orders are more 
generally used. In  courts of record which try indictments a "bench 
warrant" is sometimes used for the arrest of an absent defendant, 
but the word warrant has for judicial purposes become most closely 
associated with the jurisdiction of justices of the peace. As a 
general rule no one can be arrested for a misdemeanour. But to 
this rule there are many statutory exceptions, as in the case of 
street offences, gambling, cruelty to animals, offences against the 
person, profanity and other misdemeanours, also of a breach 
of the peace actually committed in the presence of a constable. 
In  the case of felonies, no warrant is necessary. At common law a 
justice of the Deace, a sheriff, a coroner, a constable and even a 
private person, may arrest any one without warrant for a treason, 
felony or breach of the peace committed, or attempted to be 
committed, in his presence. A constable (whether a constable at  
common law or a police constable appointed under the Police 
Acts) may arrest a person indicted for felony; a constable or a 
private person may arrest on reasonable suspicion that he who is 
arrested has committed a felony. But in the latter case he does so 
at  his peril, for he must prove (what the constable need not) that 
there has been an actual commission of the crime by some one, 
as well as a reasonable ground for suspecting the particular person. 
What is a reasonable ground i t  is of course impossible to  define, 
but, in the case of a constable, a charge by a person not mani- 
festly unworthy of credit is generally regarded as sufficient. An 
accused person who has been bailed may be arrested by his bail, 
and the police may assist in the arrest. In neither case is a warrant 
necessary. Nor is it necessary for the apprehension of one against 
whom the hue and cry is raised. The king cannot arrest in person 
or by verbal command, as no action would lie against him for 
wrongful arrest. In  those cases in which arrest without warrant is 
illegal or is found inexpedient, information in writing or on oath 
is laid before a justice of the peace setting forth the nature of the 
offence charged and to some extent the nature of the evidence 
implicating the accused; and upon this information, if sufficient 
in the opinion of the justice applied to, he issues his warrant for 
the arrest of the person incriminated. The warrant, if issued by 
a competent court as to  a matter over which it  has jurisdiction, 
becomes a judicial authority to the person who executes it, and 
resictance to such a warrant is a criminal offence. The issue of a 
warrant by a justice of the peace is a judicial act, and provided 
he is acting within his jurisdiction, he cannot be sued for a "false 
imprisonment" by the person arrested, even though he has acted 
unreasonably in issuing it and the prisoner is acquitted. Speak- 
ing generally, a constable to whom a warrant is issued is pro- 
tected from any action at  law for executing it if i t  was appar- 
ently legal on the face of it, because he is bound to obey it. But 
if he arrested the wrong person or arrested without having the 
warrant in his possession, he is liable in an action for "false 
imprisonment." Entry upon the land or seizure of property can- 
not as a rule be justified except under judicial warrant. The only 
common law warrant of this kind is the search warrant, which may 
be granted for the purpose of searching for stolen goods. Special 
powers for issuing such warrants are given by the Army, Merchant 
Shipping, Customs, Pawnbrokers and Stamp Acts, and for the 
discovery of explosives or appliances for coining and forgery. 
The Official Secrets Acts of 1911 to 1920 are remarkable in that 
they disperse with the necessity of the intervention of a justice of 
the peace in the case of a search for official documents and enable 
the constable t o  make such a search on the order of a superin- 

tendent of police if i t  appears that "immediate action is neces- 
sary." The Criminal Law Amendment Act 1885 allows the issue 
of search warrants where it is suspected that a female is  unlaw- 
fully detained for immoral purposes. Execution of the decisions 
of a court of summary jurisdiction is secured by warrants, part 
of the process of the court, such as  warrants of distress or com- 
mitment. A warrant may also issue for the apprehension of a 
witness whose attendance cannot be otherwise assured. The forms 
of warrants used by justices in indictable cases are scheduled to 
the Indictable Offences Act 1848. Those used for summary juris- 
diction are contained in the Summary Jurisdiction Rules of 1886. 

As a general rule, warrants must be executed within the local 
jurisdiction of the officer who issued them. Warrants, etc., issued 
by a judge of the High Court run through England, in criminal as 
well as in civil cases: and the same rule applies as  t o  courts having 
bankruptcy jurisdiction. The warrants of justices of the peace can 
be executed on fresh pursuit within 7 m. of the boundary of the 
jurisdiction, and if properly backed by a local justice or officer in  
any other part of the British Isles. (See SUMMARY JURISDIC- 

TION.) There is also a special provision as to executing warrants 
in the border counties of England and Scotland. Under the Extra- 
dition Acts and Fugitive Offenders Act 1881 provision is made for 
the issue of warrants in aid of foreign and colonial justice; but 
the foreign and colonial warrants have no force in the United 
Kingdom. The word is used as to a few judicial o r  quasi-judicial 
matters of civil concern, e.g., warrant to arrest a ship in  an ad- 
miralty action i n  rem;  and in the county courts warrants to  the 
bailiffs of the court are used where in the High Court a writ to  the 
sheriff would be issued, e.g., for attachment, execution, possession 
and delivery. 

F i n a n c i a l  a n d  Commercial.-Payment out of the Treasury 
is generally made upon warrant. Treasury warrants are regulated 
by many of the acts dealing with the national debt. 

Payment of dividends by trading corporations and companies 
is generally made by means of dividend warrants. Mercantile 
warrants are instruments giving a right to the delivery of goods, 
generally those deposited at  a dock or warehouse, and by  mercan. 
tile custom regarded as documents of title to  goods. 

Scotland.-By art. xxiv. of the Articles of Union royal war- 
rants were to  continue to  be kept as before the union. The Secre- 
tary for Scotland Act 1885 enabled the crown by royal warrant t o  
appoint the secretary to  be vice-president of the Scotch Educa- 
tion Department. The lord advocate's warrant runs throughout 
the whole of Scotland. Warrants issued by courts of summary 
jurisdiction agree in the main with those in use in England, though 
their names are not the same. (See SUMXARY JURISDICTION.) 
There are many statutory provisions as to other warrants. 

UNITED STATES 
(W. F. C.) 

Judicial warrants can be divided into the two classes of war- 
rants of arrest and warrants of search and seizure. The  use of 
general or John Doe warrants, which did not specify the name of 
the person to be arrested nor the place to be searched nor the 
character of the goods to be seized, and the use of writs of assis- 
tance having a like effect, a practice condemned in 1763 by Lord 
Camden in Entick v. Carrington (19 How. St. Tr .  1030) and one 
of the abuses complained of by the colonists in  the Revolutionary 
War, led to  the prohibition of the issuance of such warrants by 
constitutional provisions. The 4th amendment to  the U.S. Consti- 
tution thus provides against unreasonable searches and seizures 
and prohibits the issuance of any warrant "but upon probable 
cause, supported by Oath or affirmation, and particularly describ- 
ing the place to be searched, and the person or things to be seized." 
Though this amendment is only a limitation upon the powers of 
the Federal Government, similar restrictions upon the States 
are to be found in the State Constitutions. 

Warrants of arrest, which are necessary where under the com- 
mon law or under statutory provision no power to  arrest without 
warrant may be exercised, may be issued by those officers desig- 
nated by the State or Federal statutes. These ordinarily include 
judges, U.S. commissioners, justices of the peace and judicial o r  
quasi-judicial officers of municipal corporations. A similar power 
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is conferred upon certain administrative officers in the exercise incurred by a school board or district. Like a check or draft i t  is 
of their functions, the commonest example being that of warrants a conditional payment of the debt. Similarly there are municipal 
issued by the Department of Labor in the deportation of aliens. warrants, treasury warrants, State warrants, reclamation war- 
Under the traditional laws of parliamentary privilege a power to rants, dividend or interest warrants of private corporations. Land 
issue warrants of arrest for breach of privilege resides in the warrants are transferable certificates issued by the Government 
speaker of a legislative assembly or the president of a senate. entitling the holder to  a specific tract of public land. A warrant 
The  warrant issues a t  the behest of the complainant upon a com- of attorney is a writing addressed to one or more attorneys author- 
plaint setting forth the facts or information upon which the guilt izing them to appear in court in  behalf of the person who gives 
of the offender is based. Probable cause must be shown in the the warrant and confess judgment in favour of some particular 
sense that the complainant must make out a p i m a  facie case for person named in the warrant. They are commonly used to facili- 
concluding that the person accused was guilty of the crime. tate the collection of negotiable instruments and such a provision 
The  complaint must be accompanied by the affidavit of the com- authorizing the confession of judgment on the note is commonly 
plainant. The forms and requisites governing the issuance of the appended to the negotiable instrument. Some States by statute 
warrant must be strictly complied with. The legality of the war- prohibit judgments by such confession. (J. M. LA.) 
rant and the arrest thereunder can be contested by a habeas WARRANT OF ATTORNEY. A warrant of attorney 
corpus (9.v.)  proceeding or by an action for false imprisonment. to  confess judgment is a security for  money (now practically 
Analogous to the ordinary warrant of arrest is the bench warrant obsolete) in the form of an authority to  a solicitor named by a 
which is issued by the court itself for  arrest fo r  contempt or creditor, empowering him to sign 'udgment in an action against 
af ter  indictment found or against a recalcitrant witness. the debtor for the sum due, with a &use that the warrant shall not 

The  issuance of search warrants is governed generally by the be Put into force in case of due Payment. 
same limitations surrounding warrants of arrest. The description WARRANTY, e t~mologica l l~ ,  another form of guarantee 
of the property to  be seized must be so particular that the officer (9.v.) .  I t  is used, however, in a rather different sense. The sense 
charged with the execution of the warrant will be left with no dis- common to both words is that of the collateral contract. A war- 
cretion respecting the property to  be taken. I t  may issue for the ranty expresses the collateral responsibility of the ~ r i n c i ~ a l  actor, 
recovery of stolen property, for the seizure of property used for while guarantee expresses that of his surety. I t  differs from a con- 
the commission of a crime or in the possession of a person intend- dition in that a condition forms the basis of the contract and a 
ing t o  use it  for such a purpose. The warrant should be executed breach of it discharges from the contract, and from a represents- 
only during the day-time but the officers when resisted may tion in that the latter does not affect the contract unless made a 
forcibly enter the premises. In  its execution its limitations must part of it e~pressly, or by implication as in contracts of insurance 
be strictly observed, and the search confined to the character of and other contracts uberrimae fidei, or unless it be fraudulent. 
goods enumerated in the warrant. Resistance to  its execution is These distinctions are not always maintained. Thus in the Real 
punishable. The legality of its issuance is in some instances re- Property act 1845, s. 4, condition seems to be used for warranty. 
viewable by writ of certiorari to a superior tribunal. I n  all cases Warranty as it affected the law of real property was, before the 
the legality of its issuahce and execution can be contested by an passing of the Real Property Limitation act, 1833, and the Fines 
action of trespass against the officer. In  order t o  make more and Recoveries act, 1833, a matter of the highest importance. A 
effective the constitutional prohibition against unreasonable warranty in a conveyance was a covenant real annexed to an estate 
searches and seizures the Federal courts refuse to admit any evi- of freehold, and either expressed in a clause of warranty or implied 
dence obtained as a result of a search without a warrant or under in cases where a feudal relation might exist between feoffor and 
an illegal warrant. The majority of the State courts, however, feoffee. The warranty, as described by Littleton, s. 364b, 697, was 
admit such evidence and leave the complainant to  his civil action an outgrowth of feudalism, and something very like it is to be 
against the offending officer. The enforcement of the constitu- found in the Liber Feudorum. At the time of Glanvill the heir 
tional protection against unreasonable searches and seizures has was bound to warrant the reasonable donations of his ancestor. 
become a matter of intense moment in the prosecution of offenses Warranty was one of the elements in Bracton's definition of hom- 
against the 18th amendment and legislation under i t  seeking to age, 78b, "juris vinculum quo quis astringitur ad warrantizandum 
make effective the constitutional prohibition against the sale, defendendurn et acquietandum tenentem suum in  seisina versus 
manufacture and transportation of intoxicating liquor. The asser- omnes." For an express warranty the word warrantizo or warrant 
tion of these new and penetrating powers of government has, in was necessary. The word give implied a warranty, as did an ex- 
communities where their assertion is regarded as an infringement change and certain kinds of partition. In order to bind heirs a 
upon the liberty of the citizens, precipitated issues akin to those clause of warranty was required. This was either lineal, collateral 
that agitated the citizenry during the controversy over general or commencing by disseisin. The feoffor or his heirs were bound 
warrants and writs of assistance. by voucher to warranty or judgment in a writ of warrantia chartae 

Other judicial warrants may be briefly adverted to. The escape to.yield other lands to the feoffee in case of the eviction of the 
warrant is issued for  the recapture of prisoners who have escaped latter. Vouching to warranty was a part of the old fictitious pro- 
from custody. The warrant of commitment is the process by ceedings in a common recovery in use for the purpose of barring 
which a court directs a ministerial officer to take a person to prison an entail before the Fines and Recoveries act. Warranty is now 
either before or after trial. Orders directing the execution of an superseded by covenants for title. The more usual of these are 
offender are known as  death warrants, commonly issued by the now by the Conveyancing act, 1881, deemed to be implied in con- 
governor of the State. In  some States their issuance is by statute veyances. For the implied warranties of title and quality see SALE 
a prerequisite to  the execution of the death sentence; in others OF GOODS. Vouching to warranty was at  one time important in 
the pronouncement of the sentence in open court is sufficient the law of personalty as well as of realty. Warranty, as it exists 
authority for its execution. The landlord's warrant is directed by at present in the law of personalty, is either express or implied. 
a landlord to a constable to levy upon the goods of his tenant The principal cases of implied warranty occur in the contracts of 
and sell them in order to constrain the latter to  pay the rent. sale and insurance. There is also an implied warranty in other 
Under the Federal Bankruptcy Act of 1898, Section 69, a judge kinds of contract; e.g., of seaworthiness by the shipowner in a con- 
may issue a warrant to a marshal authorizing him to seize the tract between him and a charterer for the hire of a ship. In  all 
property of a bankrupt upon proof that the latter is neglecting his cases of implied warranty the warranty may be excluded by the 
property or allowing it to  deteriorate. A tax warrant is the au- special terms of the contract. For breach of warranty an action 
thority under which a collector is authorized to collect taxes. may be brought directly, or the breach may be used as ground 

Numerous other warrants of a financial or commercial nature for a counterclaim or for reduction of damages, but the breach will 
are also known to the American law. The term warrant is used to not in the case of a warranty proper entitle the person suffering by 
apply to an order or draft for  the payment of an indebtedness. it to a rescission of the contract. Thus in a sale the property 
School warrants thus issue for  the payment of an indebtedness passes although the warranty be broken. In some cases warranties 
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on sale are the subject of statutory enactments, as the merchandise 
marks acts and the sale of food and drugs acts. 

Scotland.-Warranty is a term imported into Scots law in con- 
nection with mercantile law. Differing from the English inter- 
pretation it signifies a material condition of the contract, breach 
of which discharges from the contract in the option of the other 
party (see Sale of Goods act, 1893, ss. 53 [5] and 62 [I]) .  The 
term native to Scots law is warrandice. I t  occurs in connection 
with deeds transferring land or discharging obligations, and is in 
the form of a warranty by the grantor that his title is good. War- 
randice is either real or personal. Real warrandice is that whereby 
warrandice lands are made over, as indemnity for those conveyed, 
to assure the person to whom they were conveyed from loss by 
the appearance of a superior title. Real warrandice is implied in 
excambion or exchange of lands. Its effect is that the excamber, 
in case of eviction, may recover possession of his original lands. 
Personal warrandice is either express or implied. There is an im- 
plied warrandice in every onerous deed. Express warrandice may 
be either simple, against the future acts of the grantor; from fact 
and deed, against the grantor's own acts whether past or future; 
or absolute, i.e., against acts and deeds whether ( I )  of the grantor 
or (2) of a third prior to the date of the deed. A clause of war- 
randice is the Scottish equivalent of the English covenants for 
title. By the Titles to Land Consolidation (Scotland) Amend- 
ment act, 1869, a clause of warrandice in the form given in the 
schedule to the act imports absolute warrandice as regards the 
lands and the title deeds thereof, and warrandice from fact and 
deed as regards the rents. 

United States.-In the United States the common law war- 
ranty accompanying the conveyances of real property seems never 
to have been known. Personal covenants of title were developed 
in its place and with greater vigour than in England inasmuch as 
purchasers were unaccustomed to examine titles with the particu- 
larity that is common in England. These covenants of title gen- 
erally embrace the covenant of seisin or right to convey, the 
covenant against incumbrances, the covenant for quiet enjoyment 
and of warranty. This modern covenant of warranty, which is not 
recognized in England, is quite different from the common law 
covenant of warranty. Under this covenant the grantor warrants 
that he will defend the grantee against all lawful claims by third 
persons. In  some states by statute these covenants are implied 
from the simple terms granting the estate; in other states by stat- 
ute no such covenants are implied but must be express. The quit- 
claim conveyance ordinarily imports no covenants, but as altered 
by statute in some states it carries with it a covenant of title. In  
sales of personal property, warranties are governed by sec. 12-16 
of the Uniform Sales act. Any affirmation of fact or promise 
by the seller relating to the goods and inducing the buyer to pur- 
chase them is regarded as an express warranty. In  the absence 
of express warranties the buyer is protected by the implication of 
warranties of title and quality. In contradistinction to the English 
law of sale, rescission for breach of warranty is permitted. The 
buyer may tender back the goods and recover the purchase price. 
(See SALE OF GOODS.) Sec. 65 and 66 of the Uniform Yegotiable 
Instruments law govern the character of warranties that accom- 
pany the transfer of negotiable instruments with or without in- 
dorsement. Warranty in insurance law operates to relieve the 
insurer of liability for breach thereof. Legislation commonly pro- 
vides that no statements of fact made by the insured shall be 
regarded as warranties relieving the insurer of liability unless made 
with the intention to deceive or material to the risk. 

WARRAU (WARRAUNAN or GUARAUXAN), an independent 
linguistic stock of South American Indians, mostly concentrated 
in the delta of the Orinoco river but also scattered through the 
coastal portions of British and Dutch Guiana (Surinam) as far 
east as the Coppename river. At one time they may have occupied 
part of Trinidad. The Warrau probably originally represented an 
early, simple cultural stratum whose culture was enriched before 
the European discovery by contact with neighbouring Arawak and 
Carib. Typical of the delta Warrau are rectangular pile huts raised 
above the water or swamp. Entire villages, with streets and plazas, 
were formerly constructed on a common platform of logs, resting 

on poles sunk into the mud or on the trunks of trees. Fishing is 
more important than hunting, and the Warrau are famous canoe- 
men. Manioc is the staple cultivated food plant, with maize given 
a secondary place. Men go naked except for a penis sheath or 
string. Women wear aprons of palm fibre strings or of bark cloth. 
Both sexes remove all hair from face and body. Baskets are 
usually woven by men, as are also hammocks and cotton bands. 
Pottery is scarce and crude and reportedly is dried in the sun rather 
than fired. Plural wives are the rule. Both bride and groom are 
whipped as part of the marriage ceremony. The people are fond 
of music and dancing. and each settlement has its community music 
master. The important supernatural beings are: Abore, who in- 
vented all things; Korroremana, the creator of males; and the 
spirits of the forest, water and sky. Each village has a headman 
and also a shaman or medicine man. The latter is believed to 
control spirits whom he contacts while in a trance induced by 
drinking green tobacco juice. 

BIBLIOGRAPHY.-P. Kirchoff in Handbook of South American Indians 
(1946-so), vol. iii, pp. 869-881; W. Hilhouse, Journ. Roy. Geogr. Soc., 
vol. iv, pp. 321-332 (1834). (J .  P. G.) 

WARREN, SIR CHARLES (1840-19 2 7 ) ,  English soldier 
and archaeologist, was born at  Bangor, Wales, on Feb. 7, 1840. 
In  1857 he entered the royal engineers. From ~ 8 6 1  to 1865 he 
was engaged in a survey of Gibraltar, but then went to Palestine 
where he became interested in archaeology. H e  conducted excava- 
tions a t  Jerusalem until 1870. and made for the Palestine Explora- 
tion fund the first systematic archaeological survey of the Holy 
Land. H e  published The Recovery of Jerusalem (18711, and, 
with C. R. Conder. The Survey of Western Palestine (1884). In 
1876, on the outbreak of the Kaffir War, he commanded the Dia- 
mond Fields horse. He quelled an uprising in Bechuanaland, 
and in 1879. as administrator of Griqualand West he ~rganized a 
force to defend the Transvaal. I n  1884 he explored in Arabia 
Petraea, but before the year was over was again sent to South 
Africa to restore order in Bechuanaland. He proclaimed the ter- 
ritory south of the Malopo river a crown colony under the name 
of British Bechuanaland. He served in the Boer War as lieutenant 
general in command of the 5th division but after the British dis- 
aster a t  the Tugela river was transferred to an administrative post. 
H e  died at  Weston-supermare, Eng., on Jan. 21, 1927. Among the 
more notable of his later books was On the Veldt in the Seventies 
(1902). 

WARREN, EARL (1891- ), 14th chief justice of the 
United States, is best kno\+n in the field of jurisprudence for his 
1954 opinion declaring racial segregation in the public schools un- 
constitutional. Born on March 19, 1891, in Los Angeles, Calif., 
and raised in Bakersfield, he was educated in the Kern county 
public schools and a t  the University of California, Berkeley (B.L., 
1912; J.D., 1914). He served successively as clerk for a state 
legislative committee (1919). deputy city attorney for Oakland 
(1919-20). deputy district attorney (1920-25) and district at- 
torney (1925-39) for Alameda county and attorney general of 
California (1939-43). Elected governor of his native state for 
three terms (1943-53), Warren received wide popular support from 
both parties. Only once-in 1948 when he was the Republican 
candidate for vice-president-did he ever lose an election. H e  was 
named chief justice by Pres. Dwight D. Eisenhower in 1953. 

In Igj4 Warren spoke for a unanimous court in the school- 
segregation cases (Brown v. Board of Education, 347 U.S. 483), 
which are among the most important decisions in the court's his- 
tory. "In the field of public education," Warren stated, "the doc- 
trine of 'separate but equal' has no place. Separate educational 
facilities are inherently unequal." Other notable opinions by 
Warren included: Cooper v. Aaron (358 L.S. I ,  1g58), reaffirming 
and explaining the school-segregation decisions; U.S. v. Harriss 
(31;1 U.S. 612, 19j4) ,  sustaining the constitutionality of the Fed- 
eral Lobbying act; Quinn v. U.S. (349 U.S. 155, 1955) and TYatkins 
v. U.S. (354 U.S. 178, 1957). protecting the rights of witnesses be- 
fore congressional investigating committees; Pennsylvania v. Nel- 
son (3 jo U.S. 497. 1956)  barring enforcement of state sedition 
laws that duplicate federal legislation on the same subject; and 
Trop v. Dulles (356 U.S. 86, 1958), invalidating a federal statute 



revoking the citizenship of deserters from the armed forces. Al- 
though voting often in support of government (e.g., antitrust) 
regulation in the economic area, Warren also showed a marked 
sensitivity to claims of governmental infringement of civil liberties. 
Accused by some of a disregard for precedent and a proneness to 
sweeping liberal judgments, he was hailed by others as a courageous 
leader seeking to adapt legal rules to rnodern conditions in the light 
of moral considerations. (E. E. P.) 

WARREN, GOUVERNEUR KEMBLE ( I  830-1882), 
U.S. army officer in American Civil War, was born at  Cold Spring, 
N.Y., on Jan. 8, 1830. After graduating from West Point in 1850, 
he became an engineer officer, served on mapping and lndian ex- 
peditions, and was appointed assistant professor of mathematics 
a t  West Point in 1859. When the Civil War broke out, he joined 
the 5th New York volunteers, with whom he fought at  Big Bethel. 
Promoted to brigadier general in 1862 for distinguished serv- 
ice on the peninsula, he took part in the second battle of Bull 
Run,  Antietam and Chancellorsville. I n  1863 he was named chief 
engineer of the army of the Potomac. His greatest moment came 
a t  the battle of Gettysburg, where he commandeered Vincent's 
brigade just in time to occupy the vital summit of Little Round 
Top, an exploit which probably saved the day for the Union. 
I n  1864 and 1865, he ably commanded the 5th corps at  the Wilder- 
ness and Spotsylvania, Cold Harbor and Petersburg, but, after the 
battle of Five Forks, was relieved by Gen. Philip H.  Sheridan for 
alleged dilatoriness. A court of inquiry completely exonerated him 
in 1881-82. Warren was an efficient officer who displayed initia- 
tive at  crucial moments. He died at  Newport. R.I., Aug. 8,  1882. 

See Emerson Gifford Taylor, Gouverneur Kemble Warren ( 1 9 3 2 ) .  
(H. L. T.) 

WARREN, JOSEPH ( I  741-1 7 7  j ) ,  U.S. soldier and patriot, 
born a t  Roxbury, Mass., June 11, 1741. He graduated a t  Harvard 
college in 1759, studied medicine at  Boston, and soon acquired a 
high reputation in his profession. The passage of the Stamp act 
aroused his patriotic sympathies and brought him in close connec- 
tion with Samuel Adams. John Adams and Josiah Quincy, Jr., as a 
leader of the popular party. He drafted the "Suffolk Resolves," 
which urged forcible opposition to Great Britain, if such should be 
necessary, pledged submission to such measures as the Continental 
Congress might recommend, and favoured the calling of a provin- 
cial congress. These resolves were unanimously adopted by a 
convention at  Milton (g.v.) on Sept. 9, I 774. LVarren was a mem- 
ber of the first three provincial congresses (1771-75), president 
of the third, and an active member of the committee of public 
safety. On June 14, 177 5. he Mas commissioned a major general, 
but three days later, and before his commission was made out, he 
took part as a volunteer, under the orders of Putnam and Prescott, 
in the battle of Bunker Hill (Breed's Hill), where he was killed. 

WARREN, ROBERT PENN (1905- ), U S. writer 
best known for his novels, was born in Guthrie, Ky., on April 24, 
1905. In 1921 he entered Vanderbilt university in Nashville, 
Tenn., intending to study science, but after meeting Donald David- 
son and John Crowe Ransom he turned to literary studies, joining 
the group of poets called the "Fugitives." Later he was associated 
with the "Agrarians," being one of the contributors to their I'll 
T a k e  My Stand (1930). 

Warren graduated from Vanderbilt in 192 j, took an M.A. at the 
University of California, Berkeley, in 1927, did further graduate 
study at  Yale, 1927-28, and took a bachelor of literature in 1930 
a t  Oxford, where he was a Rhodes scholar. From 1930 to 1957 he 
taught at Southwestern college at  Memphis, Tenn., Vanderbilt 
university, Louisiana State university, Baton Rouge, the Univer- 
sity of Minnesota. Minneapolis, and Yale university. With Cleanth 
Brooks he edited the influential Southern Review ( I  935-42) and 
several widely used textbooks (including Understanding Poetry).  

Warren's poetry includes Selected Poerns, 1923-1943 (1944), 
Brother t o  Dragons (1953) and Promises (1957; Pulitzer prize for 
poetry, 19j8). Tlze Circus i n  the Attzc (1948) is a collection of 
short stories. His novels include Night  Rider ( 1 ~ 3 9 ) ,  A t  Heaven's 
Ga te  (1943), All the King's M e n  (1946; Pulitzer prize for fiction, 
1947)) World  Enough and T ime  (1950). Band of Angels (1955) 
and T h e  Cave (1959). H e  collected some of his critical pieces in 

Selected Essays (1958). In most of Warren's work, whether in 
verse or prose, there are vigorous handling of southern subject 
matter, technical virtuosity, symbolical intensity and a religious 
attitude that might be called neo-Calvinistic. (R. ST.) 

WARREN, a city of Ohio, U.S., on the Mahoning river 15 mi. 
N it'. of Youngstown; the seat of Trumbull county. The popula- 
tion in 1960 was 59.648. (For comparative population figures see 
table in OHIO: Popzalntion ) Warren is a central city of the 
Youngsto~vn-1X7arren standard metropolitan statistical area (see  
YOUNG~TOWN).  I t  was founded in 1799 by Ephraim Quinby of 
Washington, Pa., a stockholder in the Connecticut Land com- 
pany, mhich in 1795 had purchased from the state of Connecticut, 
for $1,200,000, about 3,000,000 ac. of land in that portion of the 
present state of Ohio retained by Connecticut when it ceded its 
western lands to the federal government in 1786-an area known 
historically as the LVestern Reserve. For $1,625 Quinby pur- 
chased 441 ac. from the company and founded the settlement 
which he named for Moses Warren, a surveyor for the company. 
In 1800, upon the organization of Ohio territory, the entire West- 
ern Reserve a a s  attached to it, as Trumbull county, and in 1803 
Warren became the county seat. (The modern Trumbull county 
is greatly reduced in area, several other counties having been 
formed subsequently.) Warren was incorporated as a village in 
1334 and as a city in 1869. I t  became a port in 1840 upon com- 
pletion of the Pennsylvania and Ohio canal from Pittsburgh to 
Akron (nhere it connected with the Ohio and Erie canal); the 
canal mas used until the mid-1850s, by which time it was replaced 
by railroads. Modern transportation facilities also include the 
Ohio turnpike and the Youngstown municipal airport, both of 
mhich are mithin 9 mi. 

Iron, steel and electrical products are leading industries. W. D. 
and J. W. Packard produced early electric lamps and the Packard 
automobile there. Packard JIusic hall in the city is a centre of 
culture and entertainment. Dana's Musical institute, founded in 
Warren in 1869, mas moved to Youngstown and became a part of 
Youngstomn university in 1941. (N. W. AD.) 

WARRINGTON, a market town, municipal (18471, county 
and parliamentary borough of Lancashire, Eng., 18 mi. W.S.W. of 
hlanchester on the north bank of the Mersey and the Manchester 
Ship canal. Pop. (1951) 80,694. Wilderspool, south of War- 
rington n7as a walled town of the Romans. In  the Domesday 
survey the Warrington hundred consisted of nearly ten hides of 
land and covered several parishes. The manor and hundred were 
granted to Paganus de Vilars, the first lord of Warrington. Wil- 
liam le Boteler obtained the first royal charter to hold a fair in 
1255. For nearly 700 years the town has had two weekly markets, 
and tno  annual fairs held in July and November. Hermit friars 
of the order of St. Augustine established a friary there toward the 
end of the 13th century. Warrington declared for the king during 
the Civil War but surrendered in 1643. In 1648 the Scots under 
the duke of Hamilton surrendered to Cromwell in the town. I n  
1651 the Scottish army, commanded by King Charles 11, Jias de- 
feated at  Warrington bridge. A grammar school, established by 
Sir Thomas Boteler in 1526, was controlled by the local education 
authority after 1933 and nen premises were opened in 1940. A 
bluecoat school mas founded in 1665. The Warrington academy 
was established in 1757 to provide education for dissenters who 
were debarred from entry to established universities. Its tutors 
included Joseph Priestley (9.v.) and John Aiken, Warrington 
circulating library, founded in 1760, formed the nucleus of the 
iyarrington municipal library founded in 1848; it  was the first 
English library supported by local rates. Bank park, purchased 
by the corporation in 1872, surrounds Bank hall, an 16th-century 
building no\+ the tonn hall. St. Elphin's church (Decorated style) 
has a lofty central tower and spire and the crypt of a much earlier 
church beneath the chancel. LVarrington manufactures iron, steel, 
metal and nire products, leather and cotton goods, paper products. 
chemicals, soap, gas stoves and fork trucks. I t  has large engineer- 
ing ~ ~ o r k s  and breneries. 

WARKISTON, ARCHIBALD JOHNSTON, LORD 
1161 1-1663), Scottish judge and statesman, son of James John- 
ston. was baptized on March 28, 1611, educated at  Glasgow and 



passed advocate at the Scottish bar in 1633. In 1637 he drew up 
the remonstrances of the Covenanting leaders against Charles 1's 
attempt to force the English liturgy upon Scotland and. with 
Alexander Henderson, was a principal author of the National 
covenant of 1638. In  June 1639 he took part in the negotiations 
leading to the treaty of Berwick. when his firm attitude dis- 
pleased the king. He was appointed in 1640 to attend the general 
of the army and the committee and on June 23 wrote to Lord 
Savile asking for definite support and the acceptance of the 
National covenant by the leading opposition peers in England. 
In  October he was a commissioner for negotiating the treaty of 
Ripon. In  1641 he led the opposition on the point of control of 
state appointments during the king's visit to Scotland. 

In accordance with the king's short-lived policy of conciliation 
Johnston was appointed a lord of session. Nov. 13, 1641, with the 
title of Lord Warriston. and was knighted and given a pension. In 
the same month the parliament appointed him a commissioner at 
Westminster for settling the affairs of Scotland, and he was later 
(1643) made a member of the committee of both kingdoms, 
which directed the military operations. Early in r644 he took his 
seat in the Assembly of Divines, where he was strongly opposed 
to independency and to lay control in ecclesiastical affairs. He Tvas 
also member for Edinburgh in the Scottish parliament (164~-47) 
and speaker of the barons. In  Oct. 1646, Johnston was made king's 
advocate after Charles had surrendered himself to the Scots. In 
r648 he became the leader of the Remonstrants, the party opposed 
to the "engagement" concluded by the predominant party with 
Charles at Carisbrooke. (See E X G L I ~ H  HISTORY.) In October, 
after the defeat of the "engagers" at  Preston he met Cromwell a t  
Edinburgh and helped to promote the Act of Classes (Jan. 23, 
I 649), disqualifying royalists ; but after the king's execution good 

'relations with Crornwell were broken off, and Johnston was offi- 
cially present at the proclamation of Charles I1 as king in 1649 at  
Edinburgh. On March so, he was appointed lord clerk register; 
in May 1650 he pronounced sentence on the earl of Montrose. 
After the defeat of Dunbar (Sept. 3, 16 50) at which Johnston was 
present, he urged the removal of David Leslie from the command, 
and on Sept. 2s delivered a violent speech in Charles's presence 
attributing all the troubles to the opposition of the Stuarts to the 
Reformation. 

Johnston now committed himself to the faction of the Remon- 
strants who desired to exclude the king and whom he represented 
in London in 1656. On July 9, 1657, he was restored by Crom- 
well to his office of lord clerk register, and on Nov. 3 was made 
a commissioner for the administration of justice in Scotland. He 
sat in the upper chamber of Cromwell's parliament (Jan. 1658) 
and of Richard Crom~vell's parliament; and on the latter's abdi- 
cation and the restoration of the Rump, he was chosen a member 
of the council of state and continued in the administration as a 
member of the committee of public safety. 

At the Restoration he escaped abroad and was condemned to 
death in his absence (May 13, 1661). In 1663 he was discovered 
at Rouen and with the consent of Louis XIV was brought over 
and imprisoned in the Tower. Taken to Edinburgh in June and 
confined in the Tolbooth, he was hanged at the Market Cross on 
July 2 2 .  His head was exposed on the Netherbow and afterward 
buried with his body in Greyfriars churchyard. 

Johnston was a man of energy. His devotion to the Scottish 
Church amounted to fanaticism. He had by nature no republican 
leanings. When, however, Presbyterianism was attacked, he de- 
sired, like Pym, to restrict the royal prerogative. His accept- 
ance of office under Cromwell hardly deserves the censure it  
has received. But in his dying speech he condemned the act 
as a fault which he had committed in order to provide for his 
numerous family. Johnston was wanting in consideration for his 
opponents. He was hated by Charles I, whose statecraft was 
vanquished by his inflexible purpose, and by Charles 11, whom 
he rebuked for his dissolute conduct. 

See W. Morison, Johnston o f  Warriston (1901) ; Diary of Sir A. J .  
warris ton,  16jo-jq, ed. b y  D. H. Fleming (Scottish Hist. Soc., 
1919). 

WARRNAMBOOL, seaside and tourist resort in Villiers 

shire, Victoria, Austr., 165 mi. S.W. by rail from Melbourne. Pop. 
(1961) 15,697. The town first became important as a port for 
exporting the products, mainly agricultural, of the closely settled 
hinterland. Later its wide streets, fine buildings and parks and 
commanding position on the coast made it popular as a resort. 
The surrounding district produces wool, wheat, potatoes and dairy 
products. 

WARSAW (Polish WARSZAWA), wojewodztwa (province) of 
Poland. Area 11,353 sg.mi. Pop. (1960) without the city of 
Warsaw. 2,3 14.800. The province of Warsaw. formerly the princi- 
pality of Mazovia, is situated in the great central plain and drained 
by the Vistula and its affluents. In  the north the Baltic uplands 
begin; in the south the province includes part of the southern 
plateau. The plain is sandy and not very fertile and suffers much 
from the periodic inundations of the Vistula, particularly near the 
confluence of the Bug and Narew. Thrifty Mazovian peagants, 
however, prosecuted the cultivation of the soil with considerable 
success. The principal crops are rye, oats, barley, wheat and pota- 
toes, while beetroot is cultivated for sugar in some areas. Gar- 
dening and beekeeping are also practised. There are large forests, 
particularly in the north where there are also wide marshes, espe- 
cially on the Wkra near Mlawa. The shipping of the Vistula is 
an important occupation, as are the agricultural industries: flour 
milling, distilleries, breweries and sugar factories. Saw mills and 
match factories and especially tanneries also became important. 
There is an important industrial area including the metal indus- 
tries, the manufacture of machinery, locomotives and other goods 
at Warsaw and the textile manufactures of Zyrardow, forming a 
link between Warsaw and Lodz. 

The chief towns are Warsaw (q.v.1, Plock (pop. [1960], 42,- 
OOO), Wloclawek (pop. [I9601 63,000), Zyrardbw, Gostynin, 
Grojec, Plonsk, Radzymin, Sochaczew, Ciechanow, Wlochy, 
Mlawa, Pultusk and Przasnysz. 

Mazovia was a semi-independent principality of Poland not 
finally united to Poland till 1529, when its numerous gentry 
played a great part in the democratic evolution of the Polish 
constitution. The region sent waves of colonists into East 
Prussia, Lithuania and even the Ukraine. The bishops of Plock 
originally had all Mazovia as their diocese, but later there was 
an archbishopric at  Warsaw, which in the 16th century succeeded 
Plock as the capital city. Warsaw became the political centre of 
Poland when the advance of Germany in the west and Polish 
colonization of Lithuania and the Ukraine threw the political cen- 
tre of the state eastward. Germany occupied it  in 1939, but it 
was returned to Poland in 1945. 

WARSAW (Polish WARSZAWA) , the capital of Poland and the 
seat of the Roman Catholic archbishop (the primate of Poland), 
is situated on the Vistula. The capital's greater part lies on the 
left bank, on the terrace rising about 360 ft. above sea level and 
105 ft. above the river which there has a breadth of 450 to 650 
yd. The two parts of the town are connected by three road and 
two railway bridges. The area of the city, which ranks as a 
separate wojewodztzwo (province), rose from 46 sq.mi. to 54 sq.mi. 
between 1920 and 1939; after World War I1 it was increased 
to 172 sq.mi. Pop. (1939 est.) 1,289,000; (1945 est.) 153,000; 
(1950) 803,888; (1960) 1,136,000. 

Although a great part of the Warsaw that existed before 1939 
was destroyed in World War 11, it was rebuilt by the 1950s on 
the skeleton of its old streets and avenues. The medieval Stare 
Rfiasto (old town), with its picturesque market place and narrow 
streets. and the 14th-century Gothic cathedral of St. John, was 
faithfully reconstructed as it had been and so mas the main thor- 
oughfare running southward. The central point of old Warsaw 
was the royal castle (Zamek) situated betmeen the old town and 
the Vistula. Built by the dukes of Mazovia, enlarged by Sigis- 
mund I1 Augustus and Sigismund I11 Vasa. embellished by Stanis- 
law I1 Poniatowski, it was destroyed by the Germans in 1944. I n  
Castle square stands Warsaw's finest monument, the column of 
King Sigismund I11 Vasa. erected in 1043 and re-erected in 1949. 

At this point begins Krakowskie Przedmiescie (Cracom boule- 
vard). the most imposing thoroughfare of the city, dating back to 
the I 5th century and lined by palaces and churches. The oldest is 



WARSAW 
St. Anne's (1454). where the Gothic style is harmoniously blended of the citizens of Copenhagen. A monument to Chopin (by 
~ v i t h  the baroque. Three other notable churches of C r a c o ~ ~  boule- LVaclaw Szymanowski) in the Ujazdow avenue, destroyed by the 
vard are the Carmelites' (1672). which is baroque with a stone Germans in 1940, was recast and unveiled in May 1gj8. 
faqade: the church of the Order of Visitation (1728-61). ~v i th  Parallel to Ujazdo~v avenue is h/Iarszalkowska street, a central 
the most beautiful rococo interior in IVarsaw; and the Holy Cross business thoroughfare with a n e ~ v  residential district: Constitution 
church (1682-1jj7). containing the heart of FrkdCric Chopin. square (1gj2) and the Palace of Science and Culture (19j1-55). 
Among the palaces of Krakowskie Przedmiescie the largest is that This palace, with a congress hall for 3.000, museums, exhibition 
of the  council of ministers. built in 1643 and rebuilt in neoclassic galleries, two theatres and a motion-picture theatre, is also the seat 
style in 1818. Further on is the University of IVarsa~v (1818 1 in of the Polish academy of sciences. A gift of the U.S.S.R., i t  has 
the former Casimir palace. At the southern end of the boulevard 30 stories and is j j j  i t .  high. While the first thoroughfare, with 
stands the neoclassic Staszic palace) built by Antonio Corazzi its three successive names, looks almost exactly as i t  was before 
(1822).  housing scientific institutions. I n  the front of Staszic World War 11, hfarszalkowska street is modern in appearance. 
palace stands the monument of Xicolaus Copernicus. the famous There are two main west-east thoroughfares. One is Jerusalem 
Polish astronomer, by B. Thord~valdsen (1830). I n  the same avenue connecting the former suburb of Praga, on the right bank 
boulevard is the monument of Adam ;\lickie\vicz, Poland's greatest of the Vistula across the Poniatowski bridge (1913), with the 

main railway station. The other, more to the north, is General 
S~vierczewski street (1919) connecting the centre of the city, by 
way of a 200-yd. tunnel and the Slasko-Dabrowski (formerly 
Kierbedz) bridge, with Praga. I n  Jerusalem avenue stands the 
Xational museum. with galleries of Polish and other European 
paintings and collections of decorative art. , I t  is the most im- 
portant of Warsaw's I j museums. At the point where Jerusalem 
avenue crosses Nowy Swiat stands the big building of the central 
committee of the Polish United Workers' party (1948-51). 

Among other palaces worth noting are: the Primate's palace, 
built in 1605 and rebuilt in classic style; Krasinski palace (1676- 
g j ) ,  Warsaw's finest baroque building; Ostrogski palace ( I  59 j and 
169o)! now housing the Chopin institute; and the former treas- 
ury buildings (182j) ,  by Corazzi, now t h e ,  town hall. There 
are 17 theatres including the opera house, the Polish theatre (191 j )  
and the National theatre, the tradition of which dates back to 
176j. Grand theatre (1825-32)! another work of Corazzi, with 
imposing classic porticoes, \%,as destroyed by the Germans in 1939, 
but was reconstructed in the 1950s. Saxon gardens (1725) in the 
city's centre, is Warsaw's oldest public gardens, adorned with 
sculptures. Contiguous to i t  is Saxon (now Victory) square with 
the tomb of the Lnknolvn Soldier (1923). I n  the middle of the 
former Jewish quarter of Muranow stands the monument of the 
Heroes of the Ghetto (1g47), commemorating the Jewish rising 
against the Nazis in 194 j .  Besides the university, Warsaw has a 
school of engineering or Politechnika ( ~ g o z ) ,  schools of commerce 
(1906), a school of agriculture (1906) and academies of medicine, 
arts and sciences. 

In  the southern outskirts is the baroque rural seat of John I11 
Sobieski, Wilanow (1674-9z), built in a fine baroque style by 
Augusto Locci. After World War I1 a monument of Sobieski 
was moved there from Lwow, now in the U.S.S.R. The Zoo- 
logical gardens (1928) are on the right bank of the Vistula. The 
city also has seven sports stadiums, with a huge Decennium sta- 
dium (19sj)  for 80,000 spectators, built on the right bank, near 
Poniatowski bridge. There are seven railway stations in the town 
which is connected by six trunk lines with Vienna, Berlin, Danzig, 
Leningrad. Moscow and Kiev. Two long-distance lines ( to  Lodz 
and to Gliwice in Silesia) were electrified in 1oq7. The a i r ~ o r t  of 

P .  I .  P. ,., # 

PALACE OF SCIENCE A N D  CULTURE (1951-55), WARSAW 
Okecie, 4$ mi. south from the city's centre, has direct permanent 
communications with ten European capitals and the seven biggest 

poet, by Cyprian Godebski (1898). Polish cities. There is also a river port a t  Zeran. 
S o w y  Swiat (New World) street (18th- and early 19th-century iVarsavr~'s industrial establishments suffered enormous destruc- 

with houses in neoclassic style), is the continuation of Krakolvskie tion in 1939-44. but post~var reconstruction and development 
Przedmiescie. Further south it  becomes Ljazdow avenue, War- changed the city into one of the important industrial centres of 
saw's Champs-ElysCes, laid out in 1731, with 19th-century resi- the country. There are foundries and steelworks. automobile, 
dences now housing many embassies. At the end of the avenue motorcycle and tractor factories, electrical. pharmaceutical 'and 
stands Belweder (Belvedere) palace, built in the 17th century and chemical industries, printing works and factories for ready-made 
reconstructed in 1822 in classic style. This palace's garden is clothes and food products. The tailors and the famous IVarsalv 
contiguous with Lazienki park-the pride of Lt'arsaw-formerly a shoemakers that,  before World War 11, were the most numerous of 
royal hunting grounds. I n  the middle of the park stands Lazienki the several thousand small shops where articles were made by 
palace (1784-931% built by Stanislaw I1 Poniatowski, a master- hand, regained their importance after 1957. 
piece of Polish classicism. with an open-air theatre. I t  contains History.--Warsaw became a city a t  the turn of the 13th and 
the monuments of John I11 Sobieski (1788) and Prince Joseph 14th centuries. I t  was protected by rvalls with two gates and a 
Poniatowski. by Thord~valdsen. The last-named is a replica in number of towers. There was also a small castle, the seat of the 
bronze of the original which stood in the Saxon square but was local castellany. As early as 1339 1Varsa.w was an important town. 
destroyed by the Germans in World iTar 11. The replica was a gift  a papal tribunal being held there during a dispute between the 
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Polish cronn and the Teutonic order. In the middle of the 14th 
century it became the capital of the duchy of Mazovia (Mazowsze). 
In  1526 Warsaw together with Mazovia was incorporated into the 
Polish crown. In I 568 the first permanent bridge was built across 
the Vistula and the town became an important trade centre between 
Poland and Lithuania. On March 16, I 596, by decision of King 
Sigismund 111, it became the capital of Poland and the royal seat. 
I t  had then r 5,000 inhabitants. Kumerous palaces and residences 
were built and new fortifications erected. In 16j5-56 the town 
was destroyed and burned by the Swedish army of Charles X 
Gustavus but rapid reconstruction followed during the reign of 
John I11 Sobieski. At the beginning of the 18th century it suffered 
great economic losses, increased by pestilence during the IVar of 
the Polish Succession. Under the Saxon (Wettin) kings recon- 
struction was planned along the main wide thoroughfares running 
south of the old town. The greatest development in many fields 
followed during the reign of Stanislaw I1 Poniatowski, the last 
king of Poland. when planned quarters were laid out, such as 
Zoliborz in the north, Ujazdow in the south and the splendid park 
of Lazienki. 

The citizens of Warsaw took an active part in the political 
life of the country, especially during the great reforms of the 
"four years' sejm" which on May 3, 1791, voted the parliamentary 
constitution. In April 1794 the people of Warsaw led by Jan 
Kilinski, a master shoemaker, helped the Polish troops liberate 
the town from Russian occupation and subsequently heroically 
defended it against the joint siege of Russians and Prussians. 
On Nov. 2, the suburb of Praga was burned and its population 
massacred by Russian troops under Gen. A. V. Suvorov. During 
1796-1806 Warsaw fell under Prussian occupation and the number 
of inhabitants sank from 116.000 to 65,000. .Liberated by Na- 
poleon it became in 1807 the capital of the duchy of Warsaw and 
in 1815 the capital of the "Congress" kingdom of central Poland 
under the emperor of Russia as king of Poland. 

The period 1815-30 was one of growth and also of a notable 
industrial development. Protesting against political oppression, 
Warsaw gave, on Nov. 29, 1830. the signal for an insurrection 
against the Russians and became the centre of the movement until 
its suppression by Field Marshal I .  F. Paskevich, after the heroic 
defense of the city by Gen. Jozef Sowinski in the suburb of Wola 
(Sept. 6. 1831). The Russians built a fortress (1832-33) on the 
left bank of the Vistula directed against the city and serving also 
as the state prison. The ruinous cost of its construction fell upon 
the inhabitants. The last remains of political self-government 
were destroyed during this time: the university and the Warsaw 
Scientific society were closed. Economic improvement began dur- 
ing the mid-19th century when railway connections with Cracow, 
Vienna, Berlin and St. Petersburg were established. There was 
also an increase in trade with Russia. During 1860-62, however, 
Warsaw was again the scene of mass demonstrations against 
Russia, which were follouxed on Jan. 22, 1863, by another insur- 
rection. I n  spite of the intense russification following the crush- 
ing of this insurrection, the city's economic and cultural life 
developed rapidly. In  1872 it had 276,000 inhabitants. It  be- 
came an important railway junction and intermediary for the 
trade between Russia and the west. After 1875 the town was en- 
circled by a belt of fortifications, blocks of flats were built and 
a water supply and drainage system were planned and executed 
by an Englishman, William Lindley. Its population rose in 1903 
to 756,400. In 1905 W'arsaw again witnessed a powerful revolu- 
tionary movement. Ten years later, on Aug. 5 .  191 j,  during 
World War I, the Russians left the town taking with them the 
machinery from the factories. The German occupation that fol- 
lowed was a period of unemployment and misery. 

On Sov .  11, 1918, Warsaw became the capital of the restored 
Polish state and government offices, scientific and cultural insti- 
tutions were reinstated. In Aug. 1920 Warsaw played an impor- 
tant part in holding back Soviet troops and winning a decisive 
battle at Radzymin, 10 mi. northeast of the city. According to 
the 1931 census, 66 8% of If'arsaw's 1,158,914 inhabitants were 
Roman Catholics, and 30.2% of the Jewish faith; 70.5% used 
Polish as their mother tongue vhile 28.4% 7ci7ere Yiddish-speaking. 

From the very first day of World War I1 Warsaw was subject to 
air bombing by the Germans. The damage of the first week 
increased to an appalling extent during the siege which began on 
Sept. 8, 1939. A week later Gen. Julian Rommel, the military 
commander of If'arsaw, rejected the demand for capitulation. 
Stefan Starzynski, the mayor of Warsaw, who had done a great 
deal for the city in restoring old buildings and erecting new ones, 
became the soul of the resistance. Warsaw was faithful to the 
motto of its coat of arms:. Contemnit  procellas ("Defying the 
storms"). On Sept. 2 7 ,  Warsaw-without ammunition, food, 
water and light-capitulated, The Germans entered the city with 
Hitler on Oct. I .  During the Nazi occupation of 1939-44 German 
authorities ~ersecuted the inhabitants and carried tens of thou- 
sands of them (mostly the intelligentsia) to their camps of death. 
mainly to that of Oswiecim (Auschwitz). Thousands of patriots 
were tortured to death in prisons. A closed ghetto was established 
(1940) and about 4jo.000 Jews were crowded there and then 
carried away to be murdered in extermination camps. On April 19, 
1943. an uprising broke out in the ghetto; it was suppressed by the 
Germans after three weeks' struggle and the ghetto was erased 
from the earth. In 1940-44 Warsaw was the main centre of the 
Polish movement of resistance and a great number of clandestine 
newspapers appeared. In their campaign against Polish culture 
the Nazis destroyed monuments, closed the theatres, libraries and 
scientific institutions. 

On Aug. I ,  1944, when the Soviet armies were approaching 
Warsaw, an uprising broke out in the town and street fighting, 
carried on mostly by young boys and girls. lasted more than two 
months. About 100,ooo persons were killed or murdered by S.S. 
troops and on Oct. 2 Gen. Tadeusz Bor-Komorowski. the Polish 
commander, was forced to lay down his arms. A great part of the 
inhabitants were transported to camps in Germany, the remainder 
being expelled from the town. The Germans then started the 
methodical destruction of the city. They blew up the ancient 
Royal castle, burned the palaces, churches, museums, libraries and 
blocks of flats. Praga, on the right bank of the river, was saved 
from complete destruction by being taken on Sept. 14 by Soviet 
troops. On Jan. 17, 1945, the empty ruins of Warsaw were liber- 
ated by the Soviet army under Marshal K. K. Rokossovsky, includ- 
ing some Polish units. The population rapidly flocked back to the 
ruins to start a new life in primitive conditions, and large-scale 
reconstruction was begun with the help of the whole country. 

From Oct. 19 to 21, 1956, Warsaw was the theatre of yet another, 
and this time bloodless historic upheaval, namely the return to 
power of Wladyslaw Gomulka, a Communist and national leader. 

BIBLIOGRAPHY.-S. Dziewulski and H. Radziszewski, Warszawa 
(Warsaw, 1914) ; C. Gurlitt, Warszawa, Bauten aus der Zeit der 
sachsischen Konige (Berlin, 1917) ; W. Gomulicki, Warschau (Munich, 
1918) ; R. Przeidziecki, Varsovie (Warsaw, 1924) ; A. Lauterbach, 
Warszawa (Warsaw, 192 j )  ; A. hloraczewski, Warszawa (Warsaw, 
1938) ; Duchess of Atholl, T h e  Tragedy o f  Warsaw and i ts  Documenta- 
t ion (London, 1945) ; A. Boguslawski (ed.), Warsaw:  Her Faith, Her 
Fight, Her Fate (London, 1945) ; Eugeniusz Szwankowski, Warszawa, 
rozwdj  urbanistyczny i architektoniczny (Warsaw, 1952). ,= o- , 

\n. Dl.? 

WARSAW TREATY ORGANIZATION, the name usu- 
ally given to the unified military command established by the 
U.S.S.R. and its satellite states in eastern Europe through the 
signing of the Warsaw treaty on May 14, 1955. The treaty was a 
20-year mutual-defense pact between the U.S.S.R., Albania, Bul- 
garia. Czechoslovakia, east Germany, Hungary, Poland and Ru- 
mania. Marshal Ivan S. Koniev, deputy defense minister of the 
U.S.S.R., who had led the 2nd Ukrainian army against Germany 
in 1943-45, became the commander of the unified forces. The 
agreement provided not only for a unified military command but 
also for the maintenance of Soviet army units on the territory of 
the other participating states. The United States government esti- 
mated that the Warsaw pact nations' armies included about 6,000,- 
ooo men, made up of between 175 and 225 Soviet divisions and 80 
satellite divisions. 

The Warsaw treaty was one of the first steps taken by Nikita 
S. Khrushchev and Nikolai A. Bulganin, after their assumption of 
power early in 1955, to strengthen the Soviet hold over the satel- 
lite area following the limited concessions of the preceding regime 
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of Georgi M. Malenkov. The immediate occasion was the Paris 
agreement between the western powers to admit west Germany to 
the S o r t h  Atlantic Treaty organization ( q . ~ . ) ,  the formal induction 
of west Germany as a E A T 0  member having occurred on May 9. 

As usual in Soviet propaganda moves, the Warsaw treaty began 
with a declaration of peaceful motives. The signatory parties 
agreed, in accordance mith the principles of the UN charter, to 
abstain from violence or the threat of violence in international 
relations. But the remilitarization of west Germany authorized by 
the Paris agreements, according to Soviet pronouncements. posed 
a threat to the national security of peace-loving states and re- 
quired a defensive counteraction. A further indication of the fact 
that the Warsaw treaty was also a lever to enhance the bargain- 
ing position of the U.S.S.R. in European diplomacy was the con- 
cluding article of the treaty, which stipulated that the agreement 
.ivould lapse when a general east-west collective-security pact 
should come into force. In July I g j j ,  the U.S.S.R. proposed the 
dissolution of both NATO and the Warsam- Treaty organization 
in favour of an all-European security system to include the United 
States. See GENEVA SUMMIT CONFERENCE (19 j 5). 

The rebellions in Poland and Hungary in 1956 both involved 
nationalist hostility to the terms of the Warsaw treaty. Unrest 
and popular resentment against extensive Soviet interference in 
Polish local affairs. together with the presence of many Russian 
advisers in Polish political and economic administration, came to 
a head under the leadership of the Polish Communist TVladysla~v 
Gomulka. 4 s  premier he secured the uithdrawal of Soviet troops 
to the frontier and halted Polish uprisings as well. In  Hungary a 
similar widespread opposition to the presence of Russians flared 
into open revolt after the successful Polish example. The Hun- 
garian Communist Imre Nagy became premier, and also denounced 
the Warsaw treaty. Soviet leaders appeared willing to revise the 
LVarsaw treaty with respect to the provision for Soviet garrisons 
in satellite countries. But h'agy failed to halt continued violent 
Hungarian attacks on the retiring Soviet troops, which were then 
reinforced and turned to crush the rebellion, thereafter remaining 
in Hungary 

In  Dec. 1957 rumours circulated that the Warsaw pact nations 
had agreed on increased armaments if west Germany accepted 
nuclear weapons or bases as a NATO member. The Warsaw 
Treaty organization, in short. served a double purpose: it became 
an instrument of Soviet efforts to check the expansion of S A T 0  
and to justify the maintenance of garrisons and bases close to 
NATO territories; a t  the same time Soviet garrisons were designed 
to inhibit new outbreaks of "counterrevolutionary" action in the 
satellites, as Khrushchev intimated in an April 19j8 speech in 
Czechoslovakia. (G. B. C.) 

WART is the name for different kinds of benign groxlths of 
the skin and adjacent mucous membranes, all having an uneven, 
rough, cornified "warty" surface. The common warts average the 
size of a split pea, and usually occur on fingers, backs of hands, 
palms and soles. They are caused by a filterable virus which after 
invading the skin may stay latent for several months before the 
wart develops. The contagion spreads and often. a few months 
after its onset, dozens of warts are present in the infected area. 
Common warts spread from person to person by direct contact, 
possibly also from contact with contaminated objects (e.g., gym- 
nasium floors). Interestingly, in some cases this infectious gron th 
can be cured by suggestive psychotherapy; hence the success of 
charms and other superstitious procedures in curing aar ts .  The 
flat juvenile warts are smaller, flatter, less uneven on the surface 
and spread more rapidly than common warts. The face and ex- 
trem~ties of children are often densely covered with hundreds of 
these unsightly tiny lesions. This condition, too, is a contagious 
disease of viral origin. So-called venereal warts develop in the 
male or female genital region when this region is kept moist by 
some discharge. Venereal warts are conical pointed elevations 
shooting up close to each other. By confluence they may form pro- 
fuse cauliflo~verlike vegetations. They are contagious but not nec- 
essarily acquired by sexual intercourse. They are caused by the 
same virus as common warts. 

Seborrheic warts occur on the trunk of adults. They are flatly 

elevated, have a friable greasy top and darken to brown or even 
black as they grow to the average size of a nickel Their cause 
is unknown. Neither of these mart varieties is likely to degener- 
ate into cancer, but expert knowledge. and in some cases micro- 
scopic examination, is required to differentiate them from the 
much more serious premalignant lesions. Treatment of warts is 
different according to type, size and localization, and should never 
be undertaken by a layman. Many popular methods of treatment 
cause ugly and unnecessary scarring. (S. RoK.) 

WARTA or WARTHE, a river of Poland and Germany, and 
the chief affluent of the river Oder. I t  rises in the Carpathian 
mountains. Its total length is 473 mi, and it is navigable up to 
Konin in western Poland, a distance of 265 mi. I t s  banks are 
mostly l o ~ i ~  and flat. its l o ~ l e r  course especially running through 
drained and cultivated marshes. I t  is connected with the Vistula 
through its tributary the Notec and the Bydgoszcz canal. The 
area of its drainage basin is 20,737 sq.mi. 

WARTBURG, THE, a castle near Eisenach in the former 
grand-duchy of Saxe-Weimar. I t  is magnificently situated on the 
top of a precipitous hill, and is remarkable not only for its his- 
torical associations but as containing one of the few well-preserved 
Romanesque palaces in existence. The original castle. of which 
some parts-including a portion of the above-mentioned palace- 
still exist, mas built by the Landgrave Louis "the Springer" (d. 
1123). and from his time until 1440 it remained the seat of the 
Thuringian landgraves. Under the Landgrave Hermann I, the 
kvdrtburg was the home of a boisterous court to which minstrels 
and "wandering folk" of all descriptions streamed; SValther von 
der Yogelneide dnd JVolfram von Eschenbach both refer to the 
noise and constant crush of crowds passing in and out a t  the 
Rartburg "night and day"; and it was there that in 1 2 0 7  took 
place the minstrels' contest (Sangerbrieg) immortalized in Wag- 
ner's Tnnnhaz~ser. Some years later it became the home of the 
saintly Elizabeth of Hungary (see ELIZABETH. SAIST) on her mar- 
riage to Louis the Saint (d. I Z Z ~ ) ,  to \?horn she was betrothed in 
121.1 at the age of four. 

Wagner. with a poet's licence, has placed the Sangerkrieg dur- 
ing Elizabeth's residence at the Wartburg. I t  was to the 'll'art- 
burg, too, that on J iay  4, 1521. Luther was brought for safety at 
the instance of Frederick the Wise, elector of Saxony. and it mas 
during his ten months' residence there that he completed his 
translation of the New Testament. From this time the castle mas 
allowed gradually to decay. I t  was restored in the 18th century 
in the questionable taste of the period; but its subsequent mag- 
nificence it owed to the Grand-Duke Charles Alexander of Saxe- 
Jf'eimar. with whom it was a favourite residence. 

WARTHE: see WARTA 

WART HOG, the designation of certain hideous African 
wild swine (see SWINE), characterized by the presence of large 
warty protuberances on the face and the large size of the tusks in 
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both sexes. Frequently the adults have no incisors, and nearly 
bare skins except for a mane along the back which may be long. 
Two forms are recognized, the southern Phacochoerus ae aethio- 
picus, which formerly ranged as far south as the Cape, and the 
northern P.  ae africanus, which extends to the mountains of 
Abyssinia. In  south and east Africa wart hogs frequent open 
country near water and dwell in holes. In Abyssinia, they spend 
the day among bushes or in ravines, feeding at night. They are 
active and wary. 

WARTON, JOSEPH (1722-I~OO), English critic and poet 
and forerunner of the Romantic poets, was born at Dunsfold, 
Surrey, in April 1722, the eldest son of Thomas Warton, the elder 
( c .  1688-1745). Educated at Winchester, where he became a 
friend of TVilliam Collins, and Oriel college, Oxford, he took 
orders and was subsequently rector of Winslade and Tunworth 
and prebendary of St. Pauls and Westminster. In 17 j j  he returned 
to JVinchester as a master, becoming headmaster in 1766. In I 793 
he retired to Wickham, Hampshire, where he held a living until 
his death there on Feb. 23. 1800. 

Though lacking Collins' genius, Warton shared his impatience 
with the didactic temper of the poetry of the time, as is shown 
by T h e  Enthusiast, or the Lover o f  Nature (1744). In the preface 
to Odes on  Various Subjects (1746) he declares that "the fashion 
of moralizing in verse has been carried too far" and that invention 
and imagination are the chief faculties of the poet. His Essay on  
the Genzzis and Writ ings of Pope (vol. I ,  1756 and vol. 2 ,  1782) 
which claimed that Pope's poetry is of second rank because moral 
and ethical verse is essentially inferior, was regarded as revolu- 
tionary, especially by Samuel Johnson, a fellow member of the 
Literary club. whom Warton had the temerity to contradict 
publicly. In 1797 Warton published Pope's works in nine volumes. 

WARTON, THOMAS ( I  7 28-1 7go), English poet laureate, 
was a son of Thomas WTarton, vicar of Basingstoke and professor 
of poetry at  Oxford. He was born on Jan. 9, 1728. In a poem 
written in 1745 he shows the delight in Gothic churches and 
ruined castles which inspired so much of his subsequent work in 
romantic revival. Most of Warton's poetry, humorous and seri- 
ous-and the humorous mock-heroic was better within his powers 
than serious verse-mas written before the age of 23, when he took 
his M A .  degree and became a fellow of his college (Trinity, 
Oxford). H e  did not altogether abandon verse; his sonnets. espe- 
cially, which are the best of his poems, were written later. But 
his main energies were given to omnivorous poetical reading and 
criticism. He was the first to turn to literary account the me- 
diaeval treasures of the Bodleian library. I t  was through him, in 
fact, that the mediaeval spirit which always lingered in Oxford 
first began to stir after its long inaction and to claim an influence in 
the modern world. 

Warton, like his brother. entered the church, and held, one after 
another, various livings, but he did not marry. He gave little 
attention to his clerical duties, and Oxford always remained his 
home. I n  1749 he published a heroic poem in praise of Oxford, 
T h e  Tr iumph of Isis. H e  mas a very easy and convivial as well 
as a very learned don, with a taste for pothouses and crowds as 
well as dim aisles and romances in manuscript and black letter. 
The first proof that he gave of his extraordinarily wide scholar- 
ship was in his Observations o n  the Faerie Queene ( I  754). Three 
years later he was appointed professor of poetry and held the 
office for ten years, sending ro-und, according to the story, at the 
beginning of term to inquire whether anybody wished him to 
lecture. The first volume of his monumental work, The  History 
o f  English Poetry (3 vol., I 774-81), is still indispensable to every 
student of English literature. A work of such labour could proceed 
but slonly, and it  was no wonder that Warton flagged in the execu- 
tion of it and stopped to refresh himself with annotating (1785) 
the minor poems of Milton, pouring out in this delightful work the 
accumulated suggestions of 40 years. 

In  1785 he became Camden professor of history and was made 
poet laureate in the same year. His busy and convivial life was 
ended by a paralytic stroke in May 1790. 

Warton's poems were collected in 1777, and he was engaged at 
the time of his death on a corrected edition which appeared in 1791, 

with a memoir by his friend and admirer, Richard Mant. They were 
edited in 1822 for the British Poets by S. W .  Singer. Among his 
minor works were an edition of Theocritus (1770) ; a selection of 
Latin and Greek inscriptions; the humorous Oxford Companion to 
the Guide and Guide to the Companion (1762) ; The Oxford Sausage 
(1764) ; lives of Sir Thomas Pope and Ralph Bathurst, college bene- 
factors; a History of the iintiquities of  Kiddington Parish, of which 
he  held the living (1781) ; and an Inquiry into the Authenticity o f  the 
Poems attrzbzited to Thonzas Rowley (1782) 

The History of  English Poetry from the close o f  the 11th to the 
Commencement of the 18th Centz~ry, to which are prefixed two Dis- 
sertations: I .  On the Origin of Romantic Fiction in Europe; I I .  On 
the Introduction of Lealning into England (1774-81) was only brought 
down to the close of the 16th century. There are later editions, 
with annotations and corrections, by Richard Price (1824) and again 
by W. C. Hazlitt (1871). In both these editions other scholars col- 
laborated. 

See also W. P. Ker, Thomas Warton (1911) ; E. Gosse, T w o  Pioneers 
of Ronzanticism; Joseph and Thomas Warton (London, 1 9 1 ~ )  ; C. 
Rinaker, Thomas Warton (Urbana, Ill., 1916) ; Eric Partridge (d.), 
The Three Wartons; a Choice of Their Verse (New York, 1928) ; 
J. Densin. The Wartons; Stz~dies in English Literature (1876). 

WARWICK, EARLS OF. The earldom of Warwick was 
created by William I1 in 1088 for Henry de Beaumont, who had 
held Warwick castle since its building by William the Conqueror 20 

years before. 
T h e  Beaumonts.-Henry, younger brother of Robert, count of 

Meulan. was lord of Neubourg, near Beaumont-le-Roger in Nor- 
mandy, and Rufus gave him the great midland estate of the English 
noble, Thurkill of Arden. The new earl was an intimate friend of 
Henry I, whose succession he did much to promote. H e  died in 
1123, and was buried at  Preaux (Normandy). Roger, his eldest 
son, held the earldom until his death in 1153. AS a member of the 
powerful Beaumont group, headed by Waleran of Meulan and the 
earl of Salisbury, Roger was deeply involved in the struggle be- 
tween Stephen and the empress Matilda (Maud). The next earls 
were two of his sons. William died childless on crusade in Pales- 
tine (Nov. I 184). Waleran, his brother, survived until Dec. 1204, 
and left a son, Henry, still a minor. Henry was first styled earl 
in June I 213, and died in Oct. I 229. His son, Thomas, had only a 
brief career, for he was recognized as earl in 1233 and died in June 
1242, leaving his sister Margaret (d. 1263) as his heiress. Her  
two husbands, John Marshall (d. Oct. I ~ Z ) ,  and John du Plessis 
(d. Feb. 1263). a trusted servant of Henry 111. were both styled 
earls of Warwick. Rlargaret-was followed by her cousin, William 
Mauduit. grandson of earl Waleran, an undistinguished man, who 
held to the king in the Barons' Wars and died in 1268. 

T h e  Beauchamps.-The succession to the Beaumont lands and 
title then passed to Mauduit's sister's son, William de Beauchamp, 
lord of Elmley and head of the Worcestershire branch of a great 
Norman family. H e  n7as a close friend of Edward I, one of 
his principal captains in Wales and Scotland, and prominent in 
politics until his death in June 1298. Guy, his son and successor, 
fought at  Falkirk (1298) and at the siege of Stirling (1303-04). 
Before Edward I died, Guy was a bitter enemy of Piers Gaveston 
(q.v.), and, in the new reign, he was largely instrumental in com- 
passing the favourite's murder. As an ordainer, Guy, described 
by a contemporary as a "discreet and well-informed man," was a 
principal leader of the baronial opposition to Edward I1 (9.v.) .  
H e  died suddenly (of poison, it  was said) in 1315. Thomas I, 
Guy's son, was married to the daughter of his guardian, Roger 
Mortimer, earl of March. By inclination a soldier, he made a 
great name for himself in the early campaigns of the Hundred 
Years' War. H e  fought at Crecy and Poitiers, was one of the 
original knights of the Garter, spent three years with the Teutonic 
order in the Baltic lands, and died of plague while fighting near 
Calais in Nov. 1370. His son. Thomas 11, grasping, ambitious yet 
cowardly, spent himself in factious opposition to Richard 11. With 
Thomas of Gloucester and the Arundels, he led the lords appellant, 
who sponsored the excesses of the Merciless Parliament (1388) 
against the king's friends (see ENGLISH HISTORY: Richard 11). 
When Richard's vengeance overtook him in 1397. Thomas cringed 
abjectly, and escaped with imprisonment and forfeiture. H e  was 
restored by Henry I V  (1399). and died in April 1401. Richard de 
Beauchamp, his son and successor, spent most of his career as a 
soldier and administrator in Lancastrian France, dying there as 



WARWICK 
the king's lieutenant in 1439. His son, Henry (b. March 1425), 
received extraordinary marks of favour from Henry VI. I n  virtue 
of his descent, through his mother, from Edward 111, he was made 
premier earl in April 1444. and created duke of Wanvick three days 
later. When Henry died (June 1445) the male line of the Warwick 
Beauchamps became extinct. and the dukedom lapsed, as did the 
earldom itself on the death of his infant daughter, Anne, in 1449. 

The great Beauchamp estates in the midlands and the Welsh 
marches passed to Anne Neville, daughter of Richard de Beau- 
champ, earl of Warnick, and wife to Richard Neville. known to 
posterity as Warwick the Kingmaker. Her marriage, together 
with that of her brother, Henry de Beauchamp, duke of Wanvick. 
to her sister-in-law, Cicely Neville. had been planned to unite the 
power of the Nevilles and the Beauchamps. A few months after 
the Beauchamp lands came to Anne, the Warwick title was revived 
for her husband and herself (1450), and he acquired the Neville 
earldom of Salisbury when his father was beheaded after the defeat 
of the Yorkists a t  the battle of Wakefield in 1460. After her 
husband was killed at Barnet in 1471. Anne's rights in the Beau- 
champ inheritance were abrogated by statute in favour of her 
daughter, Isabel, wife of George, duke of Clarence, the brother 
of Edward I\'. He  took the Waruick title and held it until his 
attainder in 1478. I t  was allowed to pass to his son, Edward 
Plantagenet, in 1483, but when he was executed in Nov. 1499. for 
alleged plotting with Perkin Warbeck, the earldom became extinct. 

The title was revived in Feb. 1547 for John Dudley, afterward 
duke of Northumberland (9.v.). on the ground of his descent from 
Richard de Beauchamp, earl of LVarnick. Although Dudley was at- 
tainted and executed (Aug. I j j3) for his attempt to enthrone Lady 
Jane Grey. the IVarlvick title was still used by his son John until 
he died childless in Oct I 554. Ambrose Dudley, his brother and 
heir, was confirmed in the title of earl of Warwick by Elizabeth I 
(Dec. 1561), and held it until his death in Feb. 1590. I t  then 
lapsed again, for Ambrose's only male heir, his brother, Robert 
Dudley, earl of Leicester, had predeceased him. 

I n  1618 James I revived the earldom once again, this time in 
favour of Robert, 3rd Baron Rich, whose wife, Lady Penelope 
Rich (q .v  ), was the Stella of Sir Philip Sidney's Astrophel  and 
Stella. H e  was not descended from the old family of Warwick, 
nor did he pcssess IYarwick castle, let alone any part of the 
ancestral lands. The earldom continued in this family until the 
death of Edward Rich (Sept. 1759). when it lapsed again. Two 
months later it was revived for the fifth time when Francis Greville, 
who had been created Earl Brooke of Warwick Castle in 1746, be- 
came earl of Warwick. The Grevilles were a cadet branch of the 
Beauchamp family, and the earldom still remains with them. 

See Sir William Dugdale, History and Antiquitzes o f  Warwzckshire 
(London, 1656) ; Joseph Edmondson, A n  Historical Account of the 
Noble Family o f  Greville (London, 1766) ; The Countess of Warwick, 
W a r k i c k  Castle and its Earls, 2 vol (London, 1903). ( G Y .  T.) 

WARWICK, RICHARD BEAUCHAMP, EARL OF 
(1382-143q), son of Thomas Beauchamp, was born at  Salwarp in 
\Vorcestershire on Jan. 28, 1382, and succeeded his father in 
1401. H e  had some service in the Welsh \Tar. fought on the 
king's side at the battle of Shrewsbury (1403) and a t  the siege 
of Xberystn yth (140 j ) .  

I n  1408 he started on a pilgrimage to the Holy Land, visiting on 
his way Paris and Rome, and fighting victoriously in a tournament 
t\ith Pandolfo Malatesta at Verona. From Venice he took ship 
to Jaffa, whence he went to Jerusalem. and set up his arms in the 
temple. On his return he travelled through Lithuania, Prussia and 
Germany, and reached England in 1410. Two years later he was 
fighting in command at  Calais. 

Up to this time JVarwick's career had been that of the typical 
knight errant. During the reign of Henry V his chief employ- 
ment was as a trusted counsellor and diplomatist. He  nas an 
ambassador to France in Sept. 1413, and the chief English envoy 
to the coronation of Sigismund at  Aix-la-Chapelle and to the 
Council of Constance in the autumn of 1414. During the cam- 
paign of Agincourt he was captain of Calais. where in April 1416 
he received Sigismund with such courtly magnificence as to earn 
from him the title of the "father of courtesy." 

Warwick's sage experience made it natural that Henry V should 
on his deathbed appoint him to be his son's governor. For several 
years thereafter he was engaged chiefly as a member of the coun- 
cil in England. I n  1428 he received formal charge of the little 
king's education. He  took Henry to France in 1430, and while a t  
Rouen had the superintendence of the trial of Joan of Arc. I n  
1431 he defeated Pothon de Xaintrailles at Savignies. Next year 
he returned to England. The king's minority came nominally 
to an end in 1437. LVarviick was then chosen to succeed Richard 
of York in the government of Normandy. H e  died at  his post 
there on April 30, 1439. His body was brought home and buried 
at Wanvick. His tomb in St. Mary's church is one of the most 
splendid specimens of English art  in the 15th century. (See also 
W A R ~ I C K ,  EARLS OF.) 

B I B L I O C R A P H Y . - M ~ ~ ~ ~ ~ ~ ~  is found in contemporary chronicles, and 
especially in the Vita Henrici Quinti ascribed to Elmham. Monstrelet; 
Chronicles o f  London, ed. by C.  L. Kingsford (1905) ; and J. Stevenson, 
Letters, etc., illustrative of the English Wars  in  France, "Rolls" series 
(1861-64). For modern accounts consult J. H. Wylie, Henry IV, 4 
vol. (1884-98) ; C. L. Kingsford, Henry V (New York, 1901) ; and Sir 
James Ramsay, Lancaster and York (1892) ; see also T h e  Pageants of 
R. B., Earl of Warwick,  reproduced in facsimile from the Cottonian 
manuscript (1908). 

WARWICK, RICHARD NEVILLE, EARL OF (1428- 
1471). called (since the 16th century) "the Kingmaker." was born 
Nov. 2 2 ,  1428, the eldest son of Richard Keville, earl of Salis- 
bury by Alice, daughter and heiress of Thomas Montacute, earl 
of Salisbury. H e  was created earl of IVanvick in March 14j0, 
since his wife Anne, to whom he was betrothed by 1436, was sister 
and coheir of Henry Beauchamp, duke and earl of Wanvick. En- 
tering political life in 1452, he and his father became from 14 53 
supporters of Richard, duke of York, with whom they took up arms 
in 1455 against Henry VI and the duke of Somerset. At the battle 
of St. Albans (May 2 2 ,  1455) Warwick contributed to the 'I-orkist 
victory by penetrating the Lancastrian's defenses. He  u7as ap- 
pointed captain of Calais in Aug. 1455 and maintained himself in 
office desp~te rivals (notably Henry, duke of Somerset, 1459-60) 
until his death. Much of his influence he owed to his use of the 
garrison and naval forces there. To pay for the upkeep of Calais 
he was privateering at  the expense of Hansard and Castilian fleets 
in 1458. He invaded England (Aug. 1459) to help York seize the 
king; but the desertion of their men a t  Ludlow on Oct 1 2 ,  1459, 
compelled them to flee, York to Ireland, Warwick with York's son 
Edward (the future Edward IV)  to Calais. In  May 1460 he sailed 
t o  Ireland to consult York and having returned by sea to Calais, 
he and Edward invaded Kent and entered London on July 2. Eight 
days later they defeated and captured Henry VI at Korthampton. 
Warnick's ambition to be the arbiter of the realm under a neak 
king appeared in the autumn when his influence almost certainly 
prevented York from assuming the crown and brought about in- 
stead a succession award in parliament (Oct. 31) which kept Henry 
on the throne but made 'I'ork the heir. While IYan~ick was guard- 
ing Henry in London the earl of Salisbury, his father, and Richard 
of York were defeated and slain at Wakefield (Dec. 30. 1460). 
Attempting to bar the Lancastrian advance on London he took out 
Henry VI with an army but was routed at  St. Albans (Feb. 17, 
1461) when the Lancastrians recaptured Henry. iVar~\ick was 
compelled to flee westward to join Edward. son of Richard, duke 
of York. Together they re-entered London and York's son was 
proclaimed king as Edward IV on March 4, 1461. Although after 
the death of Salisbury the earl had become the greatest landlord 
in England, military events forced hlm to acquiesce in Ednard's 
occupation of the throne. The battle of Towton (March 29, 
1461). in which Edward commanded and Wanvick fought, ended In 
the destruction of the Lancastrian army and made the Yorkist 
cause sdfe in the south. But Henry VI and his mettlesome queen, 
Margaret of Anjou, had escaped to Scotland and, aided by the 
French and Scots, kept the north in turmoil until 1464. R'hlle ex- 
ercising a general supervision of Edward IV, Wanvick now strove 
to extend hls own immediate authority in the north, where his 
family interests mainly lay, based on the castles of Middleham 
and Sherlff Hutton. The v~ctory of the Yorkist cause in the north 
was really the triumph of the house of Neville at the expense of 



the Percies. Wanvick's brother George (chancellor since 1460) 
became archbishop of York in 1465, while another brother, John, 
Lord Montagu, who was responsible for the final Lancastrian de- 
feat in 1464, became earl of Northumberland, ousting the Percies 
from their hereditary title. While his relations with Edward IV 
were nominally amicable Warwick had begun. at least from 1463, 
to advocate an alliance with France against the king's preference 
for Burgundy. Edward's marriage (May 1464) to Elizabeth 
Woodville and the favour accorded to her relatives sowed enmity 
between the king and IVarwick, whose brother was deprived of the 
chancellorship in 1467. In  July 1469 the king's brother. George, 
duke of Clarence, whom \trarwick had been decoying for at least a 
year, married at Calais the earl's eldest daughter Isabel. Insti- 
gated by him, revolts broke out in which many of the king's friends 
penshed, including the earl of Pembroke and Sir Richard Wood- 
vi!le, treasurer and father of the queen. For a short time Edward 
was held at Middleham; but he was not the man to be used as a 
puppet and in Oct. 1469 he returned to London. In  Feb. 1470 a 
fresh revolt engineered by iIiarwick started in Lincolnshire, and 
on its suppression the king turned against him and Clarence, who 
both fled to France (April 1470) At Angers (July 1470) under 
the aegis of Louis XI .  king of France. Warwick was reconciled to 
Margaret of Anjou, queen of Henry VI. and he returned to England 
at  Michaelmas with Clarence, driving Edward IV to escape over- 
seas to Charles duke of Burgundy. Henry VI, confined in the 
Tower since 1465, was restored to the throne and Wamick was 
undisputed master; but the situation was highly unstable. Ed- 
ward IV landed in Yorkshire (March 1471) and, outwitting War- 
wick, who stood on the defensive at  Coventry, reached London. 
The earl followed him, but was slain at  Barnet (April 14, 1471). 
His younger daughter. Anne, married Richard. duke of Gloucester, 
the future Richard 111, in 1472 and in 1483 his vast estates were 
merged in the crown. 

Most contemporary references are highly favourable to him and 
he left a deep impression in the country and abroad. As a poli- 
tician and diplomat he excelled Edward I V ;  but he was an in- 
different soldier, who allowed himself to be surprised at St. Albans 
(1461) and by the Scots at  Alnwick (Jan. 1463). He was out- 
manoeuvred by Edward IV in 1471. He was more at home on sea 
and himself took the helm during the voyage to Calais in 1459. 
He was far from blind to economic factors, witness his interest in 
mining in the north during the 1460s and the trade pact with 
France, 1470-71. No other Englishman of the century pursued 
conciliation with France successfully and without loss of popular- 
ity. 

BIBLIOGRAPHY.-James Tait's article in Dictionary of National 
Biography (London, 188j-1900); Sir James Ramsey, Lancaster and 
York, 2 vol. (Oxford, 1892). (C. A. J. A.) 

WARWICK, SIR ROBERT RICH, 2ND EARL OF (1587- 
1658), colonial administrator and admiral, was the eldest son of 
Robert Rich. earl of Warwick, and his wife, Penelope Rich (q.v.), 
and succeeded to the title in 1619. His interest in colonial ven- 
tures involved him in disputes with the East India company 
(1617) and with the Virginia company, which in 1624 was sup- 
pressed through his action. In  1627 he commanded an unsuccess- 
ful privateering expedition against the Spaniards. His Puritan 
connections and sympathies, while estranging him from the court, 
promoted his association with the New England colonies. In 1628 
he indirectly procured the patent for the Massachusetts colony, 
and in. 1631 he granted the "Saybrook" patent in Connecticut. 
Compelled the same year to resign the presidency of the New 
England company, he centinued to manage the Bermudas com- 
pany and Providence company which. founded in 1630. admin- 
istered Old Providence on the Mosquito coast. Meanwhile in  
England Warwick opposed the forced loan of 1626, the pay- 
ment of ship money and Laud's church policy, and with his brother 
the first Lord Holland (see HOLLAXD, HENRY RICH) was recog- 
nized as one of the heads of the Puritans. In  March 1642 the 
commons, in spite of the king's veto, appointed him admiral 
of the fleet, and in July he gained the whole navy for the parlia- 
ment. IIe raised forces in Norfolk and Essex on the outbreak of 
the war, and as lord high admiral (1643-45) he intercepted the 

king's ships and relieved threatened ports. I n  1643 he was ap- 
pointed head of a commission for the government of the colonies, 
which the next year incorporated Providence Plantations, after- 
ward Rhode Island, and in this capacity he exerted himself to  
secure religious liberty. H e  died on April 19, 1658. 

WARWICK, a municipal borough and the county town of 
Warwickshire, Eng., on the Avon, 21 mi. S.E. of Birmingham by 
road. Pop. (1951) 15,349. Area 7.9 sq.mi. 

Warwick (LVaerincgwican in 737, Warwic in Domesday) occu- 
pies rising ground commanding a crossing of the Avon river. An 
early settlement was fortified by Aethelflaed against the Danes in 
914. At Domesday, Wamick was a royal borough containing 225 
houses, 19 of which belonged to burgesses enjoying the privileges 
they had had in the time of Edward the Confessor. William the 
Conqueror ordered the castle to  be enlarged, and, together with 
the borough. Henry I granted it to Henry de Newburgh (or Beau- 
mont),  who was created earl of Warwick. The motte of this 
castle ("Ethelfleda's Mount") is a t  the southwest end of the pres- 
ent castle which was begun about 1330 by Thomas Beauchamp, 
earl of Jt7arurick. In  1449 the estates and the earldom passed to 
Richard Neville. the Kingmaker. The Clarence tower was added 
in the reign of Edward IV and the Bear tower by Richard 111. 
There are only traces of the old town walls. but the east and west 
gates remain, with chapels above them. Although the borough 
owed its early importance to the castle and to its position, and re- 
ceived a grant of a fair in 1261, it developed independently. I t  
received no charter until it was incorporated in I j4 j af ter  it  had 
come into the king's hands in 1499. Other charters were granted 
in 1554, 1613. 1664, 1683 and 1693, of which that of 1554 allowed 
the appointment of assistant burgesses (discontinued in 1698). 
The charter of 1693 conferred the title of "Mayor, Aldermen and 
Burgesses" on the corporation. 

The castle stands on a rock rising sheer out of the river. The 
battlemented walls and towers are 14th and 15th century but the 
interior is largely the work of Fulke Greville who was granted the 
castle in 1604 by James I and who finally converted it from fortress 
to mansion. The residential part contains famous collections of 
pictures and armoury. The beautiful park and gardens are open 
to the public; in a greenhouse is the "Warwick vase" of the 4th 
century B.C. (5% ft. high and 7 ft. in diameter), that came from 
Hadrian's villa a t  Tivoli. I n  spite of a great fire, which did much 
damage in 1694, Warwick has many mediaeval and Tudor timber- 
framed buildings as well as 17th-century and Georgian houses. 
St. Mary's church was largely rebuilt after the fire in a mixture 
of Perpendicular and Renaissance styles, the Beauchamp chapel 
(1443-64) remaining untouched. A church had existed on this 
site before the Conquest and was made collegiate by Roger de 
Newburgh. the second Norman earl, in 1123. At the dissolution 
Henry VII I  granted the foundation to the burgesses of the town. 
The Leycester hospital (or Maison Dieu) is a fine half-timbered 
building with a galleried courtyard (c. 1415). I t  was originally 
used as the hall of the united guilds of the Holy Trinity and the 
Blessed Virgin Mary and St. George the Martyr. The earl of 
Leicester founded the hospital in I 57 I for the reception of I 2 dis- 
abled men. The market hall (1670) is now used as a museum. 
There are numerous charities in the town, the principal being those 
of Henry VIII.  Sir Thomas White and Thomas Oken. St. Nicholas 
park was opened to the public in 1933. The King's school existed 
in the reign of Edward the Confessor and may have been as early 
as 914. I t  was refounded by Henry VIII  in 1545. Warwick re- 
turned two members to parliament from 1295. but in 188 j the num- 
ber was reduced to one. I t  has now no independent representa- 
tion and is in the Warwick and Learnington division of the county. 
Warwick's industries include the manufacture of gelatin, concrete 
mixers, bodies for heavy trucks and motorcars and fairground 
equipment. 

WARWICK, a city in Kent county, R.I., U.S., is situated 
on the western shore of Narragansett bay, 10 mi. S. of Providence. 
A part of the Providence-Pawtucket standard metropolitan statis- 
tical area, its population has grown rapidly from 23,196 in 1930 to 
68.504 in 1960. (For comparative population figures see table in 
RHODE ISLAND: Population.) 



WARWICKSHIRE 
The first settlement was at  Shawomet in 1643 by Samuel Gorton 

(q.v.) and later was named for Robert, earl of Warwick, who 
supported Gorton in his quest to gain protection of a royal charter 
against the Massachusetts Bay colony. Town government was 
organized in 1647. After the widespread destruction caused by 
King Philip's War (1675-76), the township was rebuilt and grist- 
mills and fulling mills were established on the Pawtuxet river. 
The town was unaffected by the American Revolution, although 
several of its inhabitants including Gen. Nathanael Greene (q.v.) 
acquired military fame. In  the 19th century Warwick became 
active in textile manufacturing. 

Warwick was incorporated as a city in 1931 with a mayor and 
council, but is basically a group of more than 20 scattered vil- 
lages, united administratively. 

I n  the early 1960s Warwick had about 70 manufacturing plants, 
principally textiles, metals and machinery. There are some dairy 
farms, market gardens, and apple orchards within the city's area 
but farm land has been increasingly lost with urbanization. The 
city is predominantly residential and has a wide variety of housing 
including summer cottages. Many workers commute to Provi- 
dence. (V. H. WH.) 

WARWICKSHIRE, a midland county of England bounded 
by Leicestershire, Northamptonshire, Oxfordshire, Gloucestershire 
and Staffordshire. Lillington (on the outskirts of Leamington 
Spa) and Meriden, northwest of Coventry, each claims to stand in 
the exact centre of the land. The geographical area is 983 sq.mi. 
Northwest of the Avon river, watering a rich valley on a line from 
northeast to southwest, the county drains principally to  the Trent 
through the Tame and its tributaries, the Blythe. Rea, Anker and 
minor streams. Between these valleys, and dividing the  system 
from that of the Avon, the land rises in gentle undulations. Many 
canals intersect the county. The land is formed for the most part 
of Keuper marls and sandstones, the sandstones forming pic- 
turesque scarps. The Bunter rocks are represented only between 
Birmingham and Sutton Coldfield. From this side the Avon re- 
ceives the Swift, the Sowe and the Alne. An important fault 
crosses the area from Kenilworth northward to Tamworth, and 
brings up the coal measures on the eastern side. The Upper coal 
measures, with the so-called Permian beds, occupy the larger part 
of the Warwickshire coal field, while the productive Middle coal 
measures crop out in a narrow fringe along the north and east. 
The eastern margin of the field is marked by an inlier of Cambrian 
and Pre-Cambrian rocks, the Hartshill quartzite (Cambrian) being 
quarried. The district north of the Avon was distinguished by 
Camden as the Woodland, as opposed to the southern or Feldon, 
"a plain champain." The Woodland embraced the ancient forest 
of Arden and the Feldon included the end of the Vale of Evesham 
and the Vale of the Red Horse, which lies beneath a spur of the 
Cotswolds and is crossed by the Fosse way. I t  is not difficult to 
trace the influence of the scenic characteristics of the county in 
the writings of its most famous son, William Shakespeare. 

History.-Warwickshire, the area once largely occupied by the 
forest of Arden, is poor in prehistoric antiquities. One Roman 
road, the Fosse way, cuts across the southeast of the county and 
another, Watling street, bounds it on the northeast. The earliest 
English settlers were a tribe of Hwicce who, pushing up the Severn 
valley early in the 6th century, made their way by the Avon valley 
and the Fosse way until the vast forest of Arden, from the Avon to 
modem Birmingham. barred progress northward. The extent of 
their settlement is indicated by the ancient limits of the diocese of 
Worcester. In  the 7th century the Hwiccan territory became part 
of the kingdom of Mercia. I n  675 Cosford was included in the 
endowment of Peterborough, and in 757 Aethelbald was slain a t  
Seckington. 

The shire of Warwick originated in the 10th century about 
Aethelflaed's new borough at  Wanvick (q.v.) and appears in the 
Saxon Chronicle of 1016. Warwickshire offered little resistance 
to William the Conqueror, who was at  Warwick in 1068 and had 
the castle enlarged by Turehil, a sheriff. Henry I granted the 
borough with Aethelflaed's fortress to Henry de Newburgh, son 
of Roger de Beaumont, whom he created earl of Wanvick. The 
earldom and castle subsequently passed to William de Beauchamp 

whose grandson, Thomas, began building the present castle about 
1330. Through his wife, Anne Beauchamp, Richard Neville, the 
Kingmaker, obtained the earldom and estates in 1449. In  1547 
they were given to John Dudley in whose family they remained 
until I 589. 

In the wars of the reign of Henry 111, Simon de Montfort placed 
Kenilworth castle in charge of Sir John Giffard, who in 1264 at- 
tacked Warwick castle and took prisoner the earl and countess of 
Wanvick, who had supported the king. During the Wars of the 
Roses the Nevilles, represented by the earl of Warwick, supported 
the Yorkist cause, while Coventry was a Lancastrian stronghold. 
On the outbreak of the Civil War of the 17th century Warwick- 
shire and Staffordshire were associated for the parliament under 
Lord Brooke. The Battle of Edge Hill was fought in 1642, and 
in 1643 Birmingham was partly burned by Prince Rupert's forces. 
Coventry was attacked in 1642, and skirmishes took place a t  
Southam and Warwick. The greatest disaster of all was the bomb- 
ing of Coventry during World War 11, Birmingham also enduring 
its share. 

Warwickshire returned 2 members to  the parliament of 1290, 
and in 1295 Coventry and Warwick were each represented by 2 

members. Tamworth returned 2 members in 1584. Under the 
Reform act of 1832 the county returned 4 members in 2 divisions; 
Birmingham was represented by 2 members and Tamworth lost 
its members. Under the act of 1868 the representation of Birm- 
ingham was increased to 3 members, and under the act of 1948 
the county returns 6 members in 6 divisions (Nuneaton, Rugby, 
Solihull, Stratford-on-Avon, Sutton Coldfield, UTanvick and Leam- 
ington), Birmingham 13 members and Coventry 3. 

Architecture.-Some traces of pre-Norman architecture ap- 
pear in the fine church of Wootton Wawen in the Arden (western) 
district. For ecclesiastical architecture Coventry with its three 
spires is famous, and among village churches there are many fine 
examples. Of those retaining Korman portions may be mentioned 
Wolston, Berkswell, Polesworth, Curdworth, Burton Dassett, a 
very noteworthy building, and Warmington, where there is a chapel 
with a priest's chamber above it. There are also fine examples of 
Decorated work, such as Knowle, Solihull, Temple Balsa11 and 
Brailes. Among the numerous religious houses in the county sev- 
eral have left remains, for example the Cistercian foundations of 
Combe abbey, Merevale and Stoneleigh. The abbey a t  Stoneleigh 
(its remains overshadowed by an 18th-century mansion) was a 
12th-century foundation, but a majestic gatehouse of the 14th 
century also stands. Maxstoke priory was a foundation for Augus- 
tinian canons of the 14th century; Wroxall abbey was a Benedic- 
tine nunnery of the 12th century. Warwick castle and Kenilworth 
castle, the one still a splendid residence, the other a no less splen- 
did ruin, are described under those towns. Among fortified man- 
sions Maxstoke castle is of the 14th century; Baddesley Clinton 
hall is of the 15th; Astley castle is a good specimen of various 
periods. Compton Wynyates is an outstandingly beautiful Eliza- 
bethan house. Charlecote park is a modernized Elizabethan hall 
in an exquisite situation on the Avon above Stratford-on-Avon, the 
birthplace of William Shakespeare. Many smaller buildings are 
beautiful examples of half-timbered work. Among larger examples 
are Coughton court (16th century), near Alcester, and Packwood 
house (partly 15th century), 11 mi. S.E. of Birmingham. 

Agr icu l tu re  and Industries.-The climate is mild and 
healthy. The soil is on the whole good and consists of various 
loams, marls, gravels and clays, well suited for most of the usual 
crops. The county is rich in pastureland, and dairy farming is 
extensive. The principal crops are wheat and oats, followed by 
mangels, and there are excellent orchards and market gardens and 
also some of the finest woodlands in England. The National trust 
owned 589 ac. in the county in 1953 and protected 115 ac. 

The industrial part of the county is the north. Warwickshire 
includes Birmingham, the greatest manufacturing centre of the 
Midlands, though the suburbs of that city extend into Staffordshire 
and Worcestershire. Metalworking in all branches is prosecuted 
there, besides numerous other industries. Coventry is noted for 
aircraft, motorcars and cycles, and, with Bedworth and Nuneaton 
and the intervening villages, is a seat of the ribbon and tape 
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makers. Rugby is a centre of the electrical industry, with an im- 
portant radio station. At Sutton Coldfield the then most po~verful 
television transmitter was inaugurated by the British Broadcasting 
corporation in I 949. A rich coal field occurs in the northeast, ex- 
tending outside the county northward from Coventry. Clay, lime- 
stone and other stone are quarried at  various points, and a small 
amount of iron ore is raised. Coal, lime and cement are the chief 
mineral products. 

Popula t ion  a n d  Administration.- The area of the admin- 
istrative county is 873 sq.mi. with a population in 1951 of 490,740. 
The geographical county (983 sq.mi.) had a population in 1901 
of 897.835 and in 1951 of 1,861,670, the chief centres of increase 
lying naturally in the parts about Birmingham and Coventry. 
Warwickshire has one court of quarter sessions and is di-~ided into 
17 petty sessional d~vlsions and 2 boroughs with their onn com- 
missions of the peace (Leamington Spa and Sutton Coldfield). 
There are 2 county boroughs (Birmingham and Coventry), 6 mu- 
nicipal boroughs, 3 urban districts, 9 rural districts and 240 ci\il 
parishes. Birmingham and Coventry have separate courts of cluar- 
ter sessions and Li'arwick is an asslze town. The county is mainly 
in the Birmingham and Coventry dioceses, carved largely out of 
that of li'orcester. 

BIBLIOGR~PHY -A. G. Bradley, T h e  A v o n  and Shakespeare's Coun-  
t r y ,  2nd ed (London, 1913) ; J. Burman, Old Warz~ ick sh i re  Families 
and  Houses  (Birmingham, 1934) ; J. E. B. Goter, A Mamer et al., 
T h e  Place-names of Warwicksh i re  (Cambridge, 1936) ; A. Burgess, W a r -  
wickshire (London, 1 9 5 ~ ) .  

WASH, THE, a shallo~v bay of the North sea, 1 2  by 15 mi., 
between Lincolnshire and Norfolk. Eng. I t  formerly extended 
as far inland as Peterborough and Cambridge but was infilled by 
silt, mainly brought down by the Witham, Welland, Xene and 
Great Ouse rivers but partly washed in by coastal currents. 
Reclamation was inaugurated at several points and sea walls 
were built to protect the low coastal lands. At low tide the river 
waters reach the sea through shallow creeks between banks of 
sand and mud. The two main channels, Boston deep and Lynn 
deem arovide anchorage for small vessels tradinn to Boston and 

L ' " " 
King's Lynn respectively. (T. HER.) 

WASHBURNE, ELIHU BENJAMIN (1816-18871, U.S. 
congressman. cabinei member and diplomat, was born at  Liver- 
more, Me.. Sept. 23, 1816. H e  graduated from the Harvard law 
school in 1839 and the next year moved to Galena, Ill. Success 
in his profession led to politics and election to congress in 1852. 
There. as a Whig and then as a Republican, he gained a reputation 
as an advocate of economy by opposing extravagant grants of land 
to railroads, excessive pensions and other raids on the treasury. 
H e  bitterly opposed Stephen Douglas' Kansas-Sebraska act and 
as ardently supported Lincoln for the senate in 1858 and for the 
presidency in 1860. When the Civil War broke out he pressed the 
interests of his fellow townsman, U. S. Grant, for military ap- 
pointment, and at its close joined the radicals in Reconstruction 
and in support of Grant for the presidency. His reward was a 
complimentary place in Grant's cabinet of 1 2  days' duration and 
then appointment as minister to France. He died in Chicago, 
Oct. 2 3 ,  1887. 

See Gaillard Hunt, Israel, El ihu,  and  Cadwallader Washburne  (Sew 
York, 1 9 2 5 )  ; J. 1'. Fuller, "Elihu Benjamin Washburne." in S. F. 
Bemis (ed:), T h e  American Secretaries of S ta te  and Their  Diplomacy, 
vol. vii (New York and London, 1928). (hu. CN.) 

WASHING MACHINES. Although household mashing ma- 
chines, mechanical devices for washing clothes, have been dsed 
for many years, they did not come into general popularity until 
World War I .  

An electric motor (occasionally a gasoline engine) combined 
with a drive shaft, gears. a belt or some combination of these, 
activates the mashing action by means of an agitator, a revolving 
cylinder or an agitating basket which moves the clothes through 
the water or the water through the clothes. This also creates 
currents in the water which assist the cleansing action. 

A g i t a t o r  Washer.-In this type fins or blades on a cone de- 
signed to fit over a central shaft comprise the agitator, which turns 
back and forth or pulsates up and down. Agitators may be solid 
or perforated and are made either of metal or plastic. They 

differ in size. shape, number and arrangement of blades or fins ac- 
cording to the make of washer. Some operate a t  one speed only 
and some at  more than one. Most agitators operate in an inside 
tub of rigid metal, usually perforated or in a metal-impregnated 
rubber tub which is sturdy, flexible and not perforated. 

Cyl inder  Washer.-In this type a perforated cylinder usually 
made of porcelain enamelled steel holds the load to be washed as  
it  revolves in a tub of water. Projections or baffles within the 
cylinder cause the clothes to drop back into the water as the  
cylinder turns. I n  some washers of this type the cylinder turns 
in one 
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direction whereas in others it  reverses a t  intervals. 
t a t i n g  Basket  Washer.-In this type a combination of t u b  
and movement produce washing action. The inside t u b  
partially swirled or corrugated surface and a base that  looks 

like an inverted bowl tips as i t  moves rapidly up and down to swirl 
the clothes about through the water. 

These washing mechanisms are enclosed in a housing or shell of 
characteristic design, usually made of synthetic enamel on sheet 
metal or porcelain enamelled steel. Less frequently it  is of alumi- 
num, stainless steel or nickel copper. I t  also encloses gears, belt, 
other moving parts and the motor and protects them from water, 
dust and lint. The motor (usually 3 or 4 h.p.) is grounded and 
insulated from other metal parts of the washer. Usually i t  is 
permanently lubricated with a sealed-in lubricant. 

A u t o m a t i c  Washers.-Mechanical washers are automatic, 
semiauton~atic or nonautomatic in their operation. The automatic, 
which first appeared in 1937, washes, rinses and extracts water 
with no attention from the operator after the load is placed in the 
washer. the power turned on and the timing device set. A later 
development of fully automatic washers went one step further, 
drying the clothes so they are ready to put away or to iron. The 
automatics save the most time and labour, but they are also the 
most expensive. 

Semiau tomat ic  Washers.-This type also is power driven and, 
while the clothes require no handling through the entire mash- 
rinse-extraction cycle, one or more of the steps are controlled by 
hand. 

N o n a u t o m a t i c  Washers.-This washer, sometimes called the 
conventional type, is power driven and has a power-driven spinner 
or wringer which extracts the water. Although they save less of 
the operator's time, nonautomatic washers are great labour savers 
and can be used any place power is available. They require some 
handling of the clothes throughout the process. Clothes must be 
directed through the wringer or lifted into the spinner basket 
for water extraction after each step of the process. Often non- 
automatic washers are filled through a hose and emptied either 
by gravity or by a pump. They also may be filled by hand, an 
advantage in homes without running water. 

W a t e r  Extraction.- There are three general types of water 
extractors used with clothes washers. Some are equipped with an 
electrically driven wringer, two parallel rubber-covered rolls which 
revolve in opposite directions to squeeze the water from the 
clothes. Some have two hard rubber rolls. whereas others have 
one hard and one soft roll or two soft rolls. The soft rubber is 
used to minimize the danger of damage to buttons, hooks, snaps, 
zippers or other fastenings and trimmings. Wringers are designed 
to swing about and lock in convenient positions. 

Another type of water extractor is a spinner that removes water 
by centrifugal action. With this type a perforated cylinder or 
basket either within the tub or attached to it is driven a t  a high 
speed to force out the vater  by centrifugal action. The third 
type removes water by squeezing action. In mashers nhich have 
a sturdy inside metal-impregnated rubber tub this flexible tub 
collapses on a vacuum principle to squeeze water from the clothes. 

W a t e r  Requirements.- The total amount of water required 
varies widely with the washing machine used. From 6 to  2 0  gal. 
of water are required each time the tub is filled. Spray rinses 
that sometimes are interspersed between deep agitated rinses fre- 
quently take less. Automatic washers' requirements range from 
2 5  to 65 gal. for a complete cycle but most automatic machines 
use only from 35 to 45 gal.; of this the amount of hot water 
(ideally 1 3 5 ~ - 1 6 0 ~  F.) varies from 15 to 25 gal. per complete 
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cycle. For white linens and cottons the hotter the water used the 
better the results. 

Many washing machines are so constructed that the operator 
may predetermine both the washing time and the water temper- 
ature. With the automatic machines this is done by adjusting the 
automatic control before the washer starts. This became im- 
portant as the synthetic fibres and finishes appeared in steadily 
increasing numbers in the laundry hamper. 

Many man-made products give up soil quickly and easily and 
can be thoroughly washed by machine in a very short time. This 
is important also with wool fabrics such as blankets, snow suits, 
etc., which often are sensitive both to high temperatures and agi- 
tation. 

Soft or softened water is a great asset. If the water is hard 
the use of a mechanical water softener or the addition of a water 
softening agent is highly desirable when soap is used. For best 
results, all the water, including the rinse water, should be softened 
when soap is used. A practical alternative when water is hard is 
the use of synthetic detergents made especially for use with hard 
water. 

There are low-sudsing and high-sudsing synthetic detergents. 
Recommendations for the type that works best in an individual 
washer are usually made by the manufacturer. The amount of 
synthetic detergent used varies with the hardness of the water, 
quantity and degree of soil, the type of washer and the type of 
detergent. When soap is used, a substantial amount of standing 
suds on top of the wash water should be maintained. Because of 
the hard-water problem in the United States, a trend toward an 
increased use of synthetic detergents developed. 

Washers range in size, rated in capacity for pounds of clothes, 
from 8 to 10 lb. Most are rated at  9 lb. There are, however, 
some small-capacity washers, usually called portables, designed 
to wash a maximum of 2 ,  4 or 6 lb. Some of these extract water 
with a spinning action, others with hand operated wringers. and 
some have no provision for water extraction. While they are a 
convenience under certain conditions, they cannot be considered a 
substitute for a standard-size washer. They use a small amount 
of water, occupy little space and often do an acceptable small job. 

Washers load from the top or from the front. Some are perma- 
nently installed in one spot whereas others are movable and may 
be rolled into position near the water supply and a drain and later 
rolled away for storage. 

Washing Procedure.-New developments in washing machines 
greatly altered washing habits. In many homes in the U.S.. for 
example, there no longer is one general washday each week, wash- 
ing being done instead one load a t  a time whenever a load accumu- 
lates that suitably may be washed together. 

According to accepted procedure each load is sorted according 
to colour, amount of soil, washing time and water temperature. 
Extremely soiled or stained articles are pretreated. Heavily soiled 
clothes may be soaked in the machine for from 10 to 2 0  minutes 
only either in cold or lukewarm water; sometimes a small amount 
of soap or synthetic detergent is added. This usually is an agi- 
tated soak. 

I n  some automatic washers this presoak is part of the regular 
cycle. Often this is a matter of setting the dial that controls the 
cycling to include the soak or not as the operator chooses. This is 
followed by a hot (or warm) soapy wash and two or more rinses. 
Water is extracted from the clothes and fresh water added after 
each step of this process. 

Later developments include improvement in safety devices, more 
reliable cycling, better bearings and more durable and attractive 
finishes. 

Modern designing of washing machines coupled with the trend 
in the U.S. toward smaller houses made washing machines ac- 
ceptable for installation in kitchens, first-floor service rooms, 
bathrooms, bedrooms, halls and sometimes even in a sewing room 
that doubles as a guest room. 

Experimental models of ultrasonic washers, which rely on high- 
frequency wave action for cleansing, appeared in the early 1950s, 
but none was in general use. (E .  DA.) 

WASHING SODA, the common name for the decahydrate 

of sodium carbonate (Na,CO,.lOH,O), also called sal soda and 
used in household and laundry work. 

See ALKALI MAKUFACTURE. 
WASHINGTON, BOOKER TALIAFERRO (1856- 

1915). U.S. Negro educator and reformer, for many years a leader 
of American Negroes, first president of Tuskegee institute, was 
born on April 5 ,  1856, in a slave hut on a plantation in Franklin 
county, Va. At Malden, W.Va.. where the family (his mother, 
himself and two other children) moved after emancipation, dire 
poverty precluded regular schooling for the boy, and at  the age of 
nine he began working with his foster father in a salt furnace and 
later in a coal mine. 

In 1872 his determination to secure an education carried him 
to Hampton (Va.) Normal and Agricultural institute, where he 
worked as a janitor to  help defray his school expenses. Upon 
graduation from Hampton in 187 j, Washington returned to Malden 
to teach children in a day school and adults a t  night. After two 
years of teaching and eight months (1878-79) of study at  Wayland 
seminary in Washington, D.C., he joined the staff a t  Hampton to 
participate in a successful experiment inaugurating a new educa- 
tional program for American Indians. 

Two years later, in 1881, he was selected to head a newly estab- 
lished Negro normal school at  Tuskegee, Ala.. an institution with 
two small, converted buildings, no equipment and very little 
money. Tuskegee Normal and Industrial institute became the 
singular achievement of his life's work. At his death, 34 years 
after its founding, Tuskegee had over IOO well-equipped build- 
ings. more than 1,500 students, a faculty of nearly zoo teaching 
38 trades and professions and an endowment of approximately 
$z.ooo,ooo. His success at Tuskegee gained him national acclaim, 
and he emerged as the most influential spokesman for the American 
Negro. 

Washington believed that the best interests of the Negro were 
to be realized through education rather than by political agitation 
for civil rights, and he was opposed by many Negro intellectuals 
who deplored particularly his emphasis on industrial education. 
During his lifetime he delivered numerous speeches and estab- 
lished organizations to promote the advancement and welfare of 
the Negro, among them being the National Negro Business league. 

Among the dozen books he wrote are two autobiographies, Up 
From Slavery ( I ~ o I ) ,  translated into at  least 18 languages, and 
My Larger L i f e  ( I ~ I I ) ,  which completed the exposition of his 
philosophy of education and of life. In recognition of his achieve- 
ment, Harvard university conferred upon him the honorary degree 
of master of arts (1896), and Dartmouth college, Hanover, N.H., 
that of doctor of laws (1901). 

His death at Tuskegee on Nov. 14, 1915, was attributed to over- 
work. 

See Samuel R. Spencer, Jr., Booker T. Washington and the Negro's 
Place i n  American L i fe  (1955) ; Anson Phelps Stokes, A Brief Biography 
of  Booker Washington ( 1 9 3 6 ) .  (J. M. BK.) 

WASHINGTON, BUSHROD (1 762-1829), U.S. jurist, 
nephew of George Washington, was born in Westmoreland county, 
Va., on June 5, 1762. His father was John Augustine Washington, 
brother of George Washington. He graduated in 1778 from the 
College of William and Mary, Williamsburg, Va., where he was an 
original member of Phi Beta Kappa. After graduation he served 
in the colonial army until the end of the American Revolution. H e  
studied law in the office of the noted Philadelphia lawyer, James 
Wilson, and then took up the practice of law in Alexandria, Va., 
moving to Richmond in 1790. H e  served in the Virginia house of 
delegates in 1787 and in the following year sat in the convention 
which ratified the federal constitution for Virginia. I n  1798 he 
was appointed associate justice of the U.S. supreme court by Pres. 
John Adams. H e  was George Washington's literary executor and 
supervised the preparation of John Marshall's Li fe  of W a s h i n g t o n  
(5 vol., 1804-07); and on Mrs. Washington's death in 1802 he 
inherited Mount Vernon and a part of the estate. H e  died in Phila- 
delphia on Nov. 26, 1829, and was buried at  Mount Vernon. 

WASHINGTON, GEORGE (1 732-1 799), general, states- 
man and first president of the United States, was born in West- 
moreland county, Va., on Feb. 22 (new style; Feb. 11, old style), 
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1732. (See WAXEFIELD ESTATE.) His father was Augustine 
Washington, who had gone to school in England, had tasted sea-. 
faring life and was then managing his growing Virginia estates. His 
mother was Mary Ball, whom Augustine, a 17-idoner, had married 
early the previous year. The paternal lineage had some distinc- 
tion. an early forebear was described as "gentleman" ; Henry VIII 
later gave the family lands; and its members held various offices. 
But family fortunes fell with the Puritan revolution, and John 
Washington. grandfather of Augustine, migrated in 1657 to Vir- 
ginia. The ancestral home a t  Sulgrave, Korthamptonshire (see 
SULGRAVE MANOR), is maintained as a Washington memorial. Lit- 
tle definite information exists on any of the line until Augustine. 
He mas an energetic, ambitious man who acquired much land. built 
mills, took an interest in opening iron mines and sent his two oldest 
sons to England for schooling. By his first wife, Jane Butler, he 
had four children; by his second, six. He died April 12, 1743. 

Childhood a n d  Youth.-very little is known of George Wash- 
ington's early childhood, spent largely on the Ferry Farm on the 
Rappahannock river opposite Fredericksburg, Ya. Mason L. 
Weems's stories of the hatchet and cherry tree and of young Wash- 
ington's repugnance to fighting are apocryphal efforts to fill a 
manifest gap. He attended school irregularly from his 7th to his 
15th year, first with the local church sexton and later with a school- 
master named Williams. Some of his schoolboy papers survive. 
He was fairly well trained in practical mathematics-gauging, 
several types of mensuration and such trigonometry as was useful 
in surveying. He studied geography, possibly had a little Latin 
and certainly read some of The Spectator and other English clas- 
sics. The copybook in which he transcribed at  14 a set of moral 
precepts or Rules of Civility v a s  carefully preserved. His best 
training. however, was given him by practical men and outdoor 
occupations, not by books. He rode over the half-dozen family 
farms or plantations, watched the slaves at  work and mastered 
tobacco growing and stock raising. Early in his teens he was suf- 
ficiently familiar with surveying to plot the fields about him. 

At his father's death the 11-year-old boy fell under the guardian- 
ship of the eldest son. Lawrence, a man of fine character who 
gave him wise and affectionate care. Lawrence inherited the beau- 
tiful estate of Little Hunting Creek that had been granted to the 
original settler, John Washington, and on which Augustine had done 
much since 1738 to develop. Lawrence married Anne (Xancy) 
Fairfax, daughter of Col. William Fairfax, cousin and agent of 
Lord Fairfax, one of the chief proprietors of the region. He also 
built a house and named the 2,500-ac. holding Mount Vernon, in 
honour of the admiral under whom he had served in the siege of 
Cartagena. Living there chiefly with Lawrence, though he spent 
spme time with his other half brother. Augustine (called Austin), 
near Fredericksburg, George entered a more spacious and polite 
world. Anne Fairfax Washington was a woman of charm, grace 
and culture; Lawrence had brought from his English school, Xp- 
pleby, and his naval service much knowledge and experience. A 
valued neighbour and relative, George \Iri1liam Fairfax. whose 
large estate, Belvoir, was about 4 mi. distant, and other relatives 
by marriage, the Carlyles of Alexandria, helped form George's 
mind and manners. After 1748 Fairfax was husband of the attrac- 
tive Sally Cary, whose vivacity, good humour and ease made her 
congenial. 

The youth turned first to surveying as a profession. Lord Fair- 
fax. a middle-aged bachelor who owned more than 5.000.000 ac. 
in northern Virginia and the Shenandoah valley, came to America 
in 1746 to live with his cousin, George William, at Belvoir, and to 
look after his properties. Two years later he sent to the Shenan- 
doah valley a party to survey and plat his lands to enable him 
to make regular tenants of the squatters moving in from Pennsyl- 
vania. With the official surveyor of Prince William county in 
charge, Tyashington went along as assistant. The 16-year-old lad 
kept a disjointed diary of the trip uhich shows skill in observation. 
He describes the discomfort of sleeping under "one thread Bear 
blanket with double its Weight of Vermin such as Lice Fleas &cn; 
an encounter with an Indian war party bearing a scalp; the Penn- 
sylvania-German emigrants, "as ignorant a set of people as the 
Indians they ~vould never speak Engiish but when spoken to they 

speak all Dutch"; and the serving of roast wild turkey on "a 
Large Chip," for "as for dishes we had none." As part of his 
compensation for the work of the survey, \L7ashington received a 
patent for 550 ac. in Frederick county which he always referred 
to as "my Bullskin plantation." 

The follo~ving year (1749), aided by Lord Fairfax, Washington 
received an appointment as official surveyor of Culpeper county, 
and for more than two years he was kept almost constantly busy. 
Surveying not only in Culpeper but also in Frederick and Augusta 
counties, he made journeys far beyond the tidewater region into 
the western wilderness. The experience taught him resourceful- 
ness and endurance and toughened both body and mind. Coupled 
with his half brother Lawrence's ventures in land it  also gave him 
an interest in western tracts and an appreciation of the importance 
of western development that endured throughout his life. H e  was 
always disposed to speculate in western holdings and to view 
favourably projects for colonizing the west; and he greatly re- 
sented the lin~itations which the crown in time laid on the west- 
ward movement. Lord Fairfax in 1752 determined to take up his 
final residence in the Shenandoah valley and settled there in a log 
hunting lodge m-hich he called Greenway Court, after a Kentish 
manor of his family. There Washington was sometimes enter- 
tained and had access to  a small library which Fairfax had begun 
accumulating at  Oxford. 

P l a n t a t i o n  Life.-The years 1751-52 marked a turning point 
in Washington's life, for they placed him in control of Mount Ver- 
non. His half brother Lawrence, stricken by tuberculosis, went to  
Barbados in 1751 for his health, taking George along. From this 
sole journey beyond the present borders of the United States 
Washington returned with the light scars of an attack of smallpox. 
I n  July of the next year Lawrence died, making George executor 
and residuary heir of his estate in the event of the decease of his 
daughter, Sarah, without issue. As she died within two months, 
Washington at  the age of 20 became head of one of the best Vir- 
ginia estates. H e  always thought farming the "most delectable" 
of pursuits. " It is honorable." he wrote, "it is amusing, and, with 
superior judgment, it is profitable." And of all the spots for farm- 
ing, he thought Mount Vernon the best. "No estate in United 
America," he assured an English correspondent, "is more pleasantly 
situated than this." His greatest pride in later days was to be 
regarded as the first farmer of the land. He gradually increased 
the estate until it exceeded 8.000 ac. He twice enlarged the house 
(1760, 1785) and he improved the grounds with greenhouses, a 
deer paddock. a bowling green, and a "shrubbery." H e  tried to  
keep abreast of the latest scientific advances. 

For the next 20 years the main background of Washington's life 
was the work and society of Mount Vernon. H e  had to manage the 
18 slaves that came with the estate and others he bought later; 
by 1760 he paid tithes on 49 slaves-though he strongly disap- 
proved of the institution and hoped for some mode of abolishing 
it. H e  gave assiduous attention to crop rotation, fertilizing and 
stock management. For diversion he was fond of riding, fox- 
hunting and dancing; of such theatrical performances as he could 
reach; and of duck-hunting and sturgeon-fishing. H e  liked bil- 
liards and 'cards and not only subscribed to racing associations but 
ran his own horses in races. I n  all outdoor pursuits, from wrestling 
to colt-breaking, he excelled. A friend of the 1750s describes him 
as "straight as an Indian, measuring six feet two inches in his 
stockings"; as very muscular and broad-shouldered, but though 
large-boned, weighing only 175 pounds; and as having long arms 
and legs. His penetrating blue-gray eyes were overhung by heavy 
brows; his nose was large and straight; and his mouth was large 
and firmly closed. "His movements and gestures are graceful, 
his walk majestic, and he is a splendid horseman." He soon be- 
came prominent in community affairs. was an active member and 
later vestryman of the Episcopal Church and as early as 1755 ex- 
pressed a desire to stand for the Virginia house of burgesses. 

E a r l y  M i l i t a r y  Career.-Traditions of John LVashington's 
feats as Indian fighter and Lawrence \ITashington's talk of service 
days helped imbue George v i th  military ambition. Just after 
Lawrence's death, Lieut. Gov. Robert Dinwiddie appointed him 
adjutant for the southern district of Virginia at  FlOO a year (Nov. 
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1752). The next year he became adjutant of the Northern Neck 
and Eastern Shore. Then in 1753 Dinwiddie found it necessary to 
warn the French to desist from their encroachments on Ohio valley 
lands claimed by the crown, and after sending one messenger who 
failed to reach the goal he determined to dispatch Washington. 
On the day he received his orders, Oct. 31, 1753, Washington set 
out for the French posts. His party consisted of a Dutchman to 
serve as interpreter; the expert scout Christopher Gist, for guide; 
and four others, two of them experienced traders with the Indians. 
Theoretically, Great Britain and France were at  peace, but actually 
war impended, and Dinwiddie's message was an ultimatum: the 
French must get out or they would be put out. 

The journey proved rough, perilous and futile. Washington's 
party left what is now Cumberland, Md., the middle of Novem- 
ber, and despite wintry weather and wilderness impediments 
reached Ft.  Le Boeuf, a t  what is now Waterford, Pa., 20 mi. south 
of Lake Erie, without delay. The French commander was courte- 
ous but adamant. As Washington reported, his officers "told me, 
Tha t  it was their absolute Design to take possession of the Ohio, 
and by God they would do it." Eager to carry this alarming news 
back, Washington pushed off hurriedly with Gist. H e  was lucky to 
get back alive. An Indian fired at  them at  15 paces, but missed; 
when they crossed the Allegheny river on a raft Washington was 
jerked into the ice-filled stream but saved himself by catching one 
of the timbers. That night he almost froze in his wet clothing. 
H e  reached Williamsburg on Jan. 16, 17 54, where he hastily penned 
a record of the journey. Dinwiddie, who was labouring to con- 
vince the crown of the seriousness of the French threat, had it 
printed, and when he sent it  to London it was reprinted in three 
different forms. 

The enterprising governor forthwith planned an expedition to 
hold the Ohio country. H e  made Joshua Fry colonel of a provin- 
cial regiment, appointed Washington lieutenant colonel and set 
them to recruiting troops. Two agents of the Ohio company, 
which Lawrence Washington and others had formed to develop 
lands on the upper Potomac and Ohio rivers, had begun building 
a fort a t  what later became Pittsburgh, Pa. Dinwiddie, ready to 
launch into his own war, sent Washington with two companies to 
reinforce this post. I n  April 1754, the lieutenant colonel set out 
from Alexandria with about 160 men a t  his back. H e  marched 
to Cumberland only to learn that the French had anticipated the 
British blow; they had taken possession of the fort of the Ohio 
company, and had renamed it Ft.  Duquesne. Happily, the Indians 
of the area offered support. Washington therefore struggled cau- 
tiously forward to within about 40 mi. of the French position and 
erected his own post a t  Great Meadows, near what is now Con- 
fluence, Pa. With this as base, he made a surprise attack, May 28, 
1754, upon an advance detachment of 30 French, killing the com- 
mander, Coulon de Jumonville, and nine others and making the 
rest prisoners. The French and Indian War (9.v.) had begun. 

Washington at  once received promotion to a full colonelcy and 
was reinforced, commanding a considerable body of Virginia and 
North Carolina troops, with Indian auxiliaries. But his attack 
soon brought the whole French force down upon him. They drove 
his 350 men into the Great Meadows fort (Ft .  Necessity) on 
July 3, besieged it with 700 men and after an all-day fight com- 
pelled him to surrender. The construction of the fort had been a 
blunder, for it lay in a water-logged creek bottom, was commanded 
on three sides by forested elevations approaching it closely and 
was too far from Washington's supports. The French agreed to 
let the disarmed colonials march back to Virginia with the honours 
of war, but they compelled Washington to promise that Virginia 
would not build another fort on the Ohio for a year and to sign a 
paper acknowledging responsibility for "l'assassinat" of M. de 
Jumonville; a word which Washington later explained he did not 
rightly understand. H e  returned to Virginia, chagrined but proud, 
to receive the thanks of the house of burgesses, to be made a 
colonel by Dinwiddie and to find his name mentioned in the Lon- 
don gazettes. His remark in a letter to his brother that "I have 
heard the bullets whistle; and believe me, there is something 
charming in the sound" was commented on humorously by Horace 
Walpole and sarcastically by George 11. 

A n  Aide t o  Braddock.-The arrival of Gen. Edward Braddock 
and his army in Virginia in Feb. 1755, as part of the triple plan of 
campaign which called for his advance on Ft.  Duquesne, Gov. 
William Shirley's capture of Niagara and William Johnson's cap- 
ture of Crown Point, brought Washington new opportunities and 
responsibilities. He had resigned his commission in Oct. 1754 in 
resentment of the slighting treatment and underpayment of co- 
lonial officers and particularly because of an untactful order of 
the British war office that provincial officers of whatever rank 
should be subordinate to any officer holding the king's commis- 
sion. But he ardently desired a part in the war; "my inclinations," 
he wrote a friend, "are strongly bent to arms." When Braddock 
showed appreciation of his merits and invited him to join the 
expedition as personal aide-de-camp, with the courtesy title of 
colonel, he therefore accepted. His self-reliance, decision and 
masterful traits soon became apparent. 

At table he had frequent disputes with Braddock, who when 
contractors failed to deliver their supplies attacked the colonials 
as supine and dishonest, while Washington defended them with 
warmth. His freedom of utterance is proof of Braddock's es- 
teem. Braddock also accepted from him the unwise advice that 
he divide his army, leaving half of it  to come up with the slow 
wagons and cattle train and taking the o ~ h e r  half forward against 
Ft.  Duquesne at  a rapid pace. Washington was ill with fever dur- 
ing June, but joined the advance guard in a covered wagon on 
July 8, begged to lead the march on Ft .  Duquesne with his Vir- 
ginians and the Indian allies and was by Braddock's side when on 
July 9 the army was ambushed and bloodily defeated. 

In  this defeat Washington displayed the combination of coolness 
and determination, the alliance of unconquerable energy with 
complete poise, which was the secret of so many of his successes. 
So ill that he had to use a pillow instead of a saddle and that 
Braddock ordered his body servant to keep special watch over him, 
he was everywhere at  once. At first he followed Braddock as the 
general bravely tried to rally his men to push either forward or 
backward, the wisest course the circumstances permitted. Then 
he rode back to bring up the Virginians from the rear and rallied 
them with effect on the flank. To  him was largely due the escape 
of the force. His exposure of his person was as reckless as Brad- 
dock's, who was fatally wounded on his fifth horse; Washington 
had two horses shot under him and his clothes cut by four bullets 
without being hurt. H e  was a t  Braddock's deathbed, helped bring 
the troops back and was repaid by being appointed, in Aug. 1755, 
while still only 23 years old, commander of all the Virginia troops. 
But no part of his later service was conspicuous. Finding that 
a Maryland captain who held a royal commission would not obey 
him, he rode north in Feb. 1756 to Boston to have the question 
settled by the commander in chief in America, Governor Shirley; 
and bearing a letter from Dinwiddie, had no difficulty in carrying 
his point. On his return he plunged into a multitude of vexations. 
He had to protect a weak, thinly settled frontier nearly 400 mi. in 
length with only some 700 ill-disciplined colonial troops; to cope 
with a legislature unwilling to support him; to meet attacks on 
the drunkenness and inefficiency of the soldiers; and to endure 
constant wilderness hardships. I t  is not strange that in 1757 his 
health failed and in the closing weeks of that year he was so ill 
of a "bloody flux" that his physician ordered him home to Mount 
Vernon. 

Victory W i t h o u t  Promotion.- In the spring of 1758 he re- 
covered sufficiently to return to duty as colonel in command of all 
Virginia troops. As part of the grand sweep of several British 
armies organized by Pitt, Gen. John Forbes led a new advance 
upon Ft. Duquesne. This time Forbes resolved not to use Brad- 
dock's road but to cut a new one west from Raystown, Pa. Wash- 
ington disapproved of the route, but played an important part in 
the movement. Late in the autumn the French evacuated and 
burned Ft.  Duquesne, and Forbes reared Ft.  Pitt on the site. 
Washington, who had just been elected to the house of burgesses, 
was able to resign with the honorary rank of brigadier general. 

But though his officers expressed regret a t  the "loss of such 
an excellent Commander, such a sincere Friend, and so affable a 
Companion," he quit the service with'a sense of frustration. He 
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had thought the war excessively slow. The Virginia legislature 
had been niggardly in voting money; the Virginia recruits had 
come forward reluctantly and had proved of poor quality-he had 
hanged a few deserters and flogged others heavily. Virginia gave 
him less pay than other colonies offered their troops. Desiring 
a regular commission such as his half brother Lawrence had held, 
he applied in vain to the British commander in North America, 
Lord Loudoun. to make good a promise that Braddock had given 
him. Ambitious for both rank and honour, he showed a somewhat 
strident vigour in asserting his desires and in complaining when 
they were denied. He returned to Mount Vernon somewhat dis- 
illusioned. 

Marr iage  a n d  Stepchildren.-Immediately on resigning his 
commission he was married, Jan. 6, 1759, to Martha Dandridge, 
the widow of Daniel Parke Custis. She was a few months older 
than he, was the mother of two children living and two dead and 
possessed one of the considerable fortunes of Virginia. Washing- 
ton had met her the previous March and had asked for her hand 
before his campaign with Forbes. Though it does not seem to 
have been a romantic love match, the marriage united two har- 
monious temperaments and proved happy. Martha was a good 
housewife, an amiable companion and a dignified hostess. 

Some estimates of the property brought him by this marriage 
have been exaggerated, but it  did include a number of slaves and 
about 15,000 ac., much of it valuable for its proximity to M'illiams- 
burg. More important to Washington were the two stepchildren, 
John Parke ("Jacky") and Martha Parke ("Patsy") Custis, who 
at  the time of the marriage were six and four, respectively. H e  
lavished great affection and care upon them, worried greatly over 
Jacky's waywardness and was overcome with grief when Patsy 
died just before the Revolution. Jacky died during the war, leav- 
ing four children. Tl'ashington adopted two of them, a boy and a 
girl, and even signed his letters to the boy as "your papa." Him- 
self childless, he thus had a real family. 

A Virg in ia  Planter.- From the time of his marriage Washing- 
ton added to the care of Mount Vernon the supervision of the 
Custis estate at  the White House on the York river. As his hold- 
ings expanded they were divided into farms, each under its own 
overseer; but he minutely inspected operations every day and ac- 
cording to one visitor often pulled off his coat and performed 
ordinary labour. As he once wrote, "middling land under a man's 
own eyes, is more profitable than rich land at a distance." To the 
eve of the Revolution he devoted himself to the duties and pleas- 
ures of a great landholder, varied by several weeks' attendance 
every year in the house of burgesses in Williamsburg. For the 
years 1760-74 he was also a justice of the peace for Fairfax county, 
sitting in court in Alexandria. 

I n  no light does Washington appear more characteristically than 
as one of the richest, largest and most industrious of Virginia 
planters. For six days a week he rose early and worked hard; on 
Sundays he irregularly attended Pohick church (16 times in l i60) ,  
entertained company, wrote letters, made purchases and sales and 
sometimes went fox-hunting. In  these years he took snuff and 
smoked a pipe; throughout life he liked Madeira wine and punch. 
Though wheat and tobacco were his staples, he practised crop 
rotation on a three-year or five-year plan. He had his orvn water- 
power flour mill, blacksmith shop, brick and charcoal kilns, car- 
penters and masons. His fishery supplied shad, bass, herring and 
other catches, salted as food for the Negroes. Coopers, weavers 
and his own shoemaker turned out barrels; cotton, linen and 
woolen goods; and brogans for all needs. In  short, his estates, in 
accordance x+ith his orders to overseers to "buy nothing you can 
make yourselves," were largely self-sufficient communities. But 
he did send large orders to England for farm implements, tools, 
paint, fine textiles, hardware and agricultural books, and hence 
was painfully aware of British commercial restrictions. 

H e  experimented in breeding cattle; acquired at least one buf- 
falo, with the hope of proving its utility as a meat animal; and 
kept stallions a t  stud. He also took p;ide in a peach and apple 
orchard. His care of slaves was exemplary. He carefully clothed 
and fed them, engaged a doctor for them by the year, refused to 
sell them-"I am principled against this kind of traffic in the hu- 

man speciesn-and administered correction mildly. They showed 
so much attachment that few ran away. 

I n  the social life of the tidewater region he meanwhile played a 
prominent role. The members of the council and house of bur- 
gesses, a roster of influential Virginians, were all friends. H e  
visited the Byrds of Westover, the Lees of Stratford, the Carters 
of Shirley and Sabine Hall and the Lewises of Warner Hall ; Mount 
Vernon often was busy with guests in return. H e  liked house par- 
ties and afternoon tea on the Mount Vernon porch; he was fond of 
picnics, barbecues and clambakes; and throughout life he enjoyed 
dancing, frequently going to Alexandria for balls. Cards were a 
steady diversion, and his accounts record sums lost a t  them, the 
largest reaching nearly F10. I n  bad weather his diary sometimes 
states, "at home all day, over cards." Billiards was a rival amuse- 
ment. Not only the theatre, when available, but concerts, cock- 
fights, the circus, puppet shows and exhibitions of animals received 
his patronage. 

He insisted on the best clothes-coats, laced waistcoats, hats, 
coloured silk hose-bought in London. The Virginia of the Ran- 
do lph~,  Corbins, Harrisons, Tylers, Nicholases and other promi- 
nent families had an aristocratic quality, and Washington liked to 
do things in a large way. I t  has been computed that in the seven 
years prior to 1775 Mount Vernon had 2,000 guests, most of whom 
stayed to dinner if not overnight. 

P r e r e v o l u t i o n a r y  Politics.-Washington's contented life was 
interrupted by the rising storm in imperial affairs. The British 
ministry, facing a heavy postwar debt, high home taxes and con- 
tinued military costs in America, decided in 1764 to obtain reve- 
nue from the colonies. Up to that time Washington, though 
regarded by associates, in Col. John L. Peyton's words, as "a young 
man of an extraordinary and exalted character," had shown no 
signs of personal greatness and few signs of interest in state affairs. 
The Proclamation of 1763 interdicting settlement beyond the Al- 
leghenies irked him, for he was interested in the Ohio company, 
the Mississippi company and other speculative western ventures. 
He nevertheless played a silent part in the house of burgesses 
and was a thoroughly loyal subject. (See also UNITED STATES: 
History.) 

But he was present when Patrick Henry introduced his resolu- 
tions against the Stamp act in May 1765 and shortly thereafter 
gave token of his adherence to the cause of the colonial Whigs 
against the Tory ministries of England. I n  1768 he told George 
Mason a t  Mount Vernon that he would take his musket on his 
shoulder whenever his country called him. The next spring, 
April 4, 1769, he sent Mason the Philadelphia nonimportation reso- 
lutions with a letter declaring that it was necessary to resist the 
strokes of "our lordly masters" in England; that courteous re- 
monstrances to parliament having failed, he wholly endorsed the 
resort to commercial warfare; and that as a last resort no man 
should scruple to use arms in defense of liberty. When, the follow- 
ing May, the royal governor dissolved the house of burgesses, he 
shared in the gathering at  the Raleigh tavern which drew up non- 
importation resolutions, and he went further than most of his 
neighbours in adhering to them. At that time and later he believed 
with most Americans that peace need not be broken. 

Late in 1770 he paid a land-hunting visit to Ft.  Pitt, where 
George Croghan was maturing his plans for the proposed 14th 
colony of Vandalia. Washington directed his agent to locate and 
survey 10,000 ac. adjoining the Vandalia tract, and a t  one time he 
wished to share in certain of Croghan's schemes. But the Boston 
Tea Party of Dec. 1773 and the bursting at  about the same time 
of the Vandalia bubble turned his eyes back to the east and the 
threatening state of Anglo-American relations. H e  was not a mem- 
ber of the Virginia committee of correspondence formed in 1773 
to communicate with other colonies, but when the Virginia legisla- 
tors, meeting irregularly again at  the Raleigh tavern in May 1774, 
called for a continental congress, he was present and signed the 
resolutions. Moreover, he was a leading member of the first pro- 
vincial convention or revolutionary legislature late that summer, 
and to that body he made a speech which was much praised for its 
pithy eloquence, declaring that "I will raise one thousand men, 
subsist them at  my own expense, and march myself a t  their head 
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for the relief of Boston." 

The  Virginia provincial convention promptly elected Washing- 
ton one of the seven delegates to the first continental congress. He 
was by this time known as a radical rather than a moderate, and 
in several letters of the time he opposed a continuance of peti- 
tions to the British crown, declaring that they would inevitably 
meet with a humiliating rejection. "Shall we after this whine and 
cry for relief when we have already tried it in vain?" he wrote. 
When the congress met in Philadelphia on Sept. 5, 1774, he was 
in his seat in full uniform, and his participation in its councils 
marks the beginning of his national career. Later Patrick Henry, 
being asked who was the greatest man in congress, replied: "If 
you speak of eloquence, Mr. Rutledge of South Carolina is by far 
the greatest orator; but if you speak of solid information and 
sound judgment, Colonel Washington is unquestionably the great- 
est man on that floor." 

His letters of the period show that while still utterly opposed 
to the idea of independence, he was determined never to submit 
"to the loss of those valuable rights and privileges, which are es- 
sential to the happiness of every free State, and without which 
life, liberty, and property are rendered totally insecure." If the 
ministry pushed matters to an extremity, he wrote, "more blood 
will be spilled on this occasion than ever before in American 
history." Though he served on none of the committees, he was a 
useful member, his advice being sought on military matters and 
weight being attached to his advocacy of a nonexportation as well 
as nonimportation agreement. H e  also helped to secure congres- 
sional approval of the "Suffolk Resolves," which looked toward 
armed resistance as a last resort and which did much to harden 
the king's heart against America. 

Returning to Virginia in Kovember, he took command of the 
volunteer companies drilling there and served as chairman of the 
committee of safety in Fairfax county. The unanimity with which 
the Virginia troops turned to him, though the province contained 
many experienced officers and Col. William Byrd of Westover had 
succeeded Washington as commander in chief, was a tribute to 
his reputation and personality; it  was understood that Virginia 
expected him to be its general. At the March 1775 session of the 
legislature he was elected to the second continental congress and 
again set out for Philadelphia. 

H e a d  of t h e  Colonial  Forces.-Washington's choice as com- 
mander in chief of the military forces of all the colonies followed 
immediately upon the first fighting, though it  was by no means 
inevitable and was the product of partly artificial forces. The 
Virginia delegates differed upon his appointment. Washington 
himself recommended Gen. Andrew Lewis for the post, and Ed- 
mund Pendleton was, according to John Adams, "very full and 
clear against it." I t  was chiefly the fruit of a political bargain by 
which New England offered Virginia the chief command as its 
price for the adoption and support of the New England army. 
This army had gathered hastily and in force about Boston 
immediately after the clash of British troops and American minute- 
men a t  Lexington and Concord on April 19, 1775. When the sec- 
ond continental congress met i n  Philadelphia on May 10, one of its 
first tasks was to find a permanent leadership for this force. On 
June 15 Washington, whose military counsel had already proved 
invaluable on two committees, was nominated and chosen by unan- 
imous vote. Beyond the considerations noted, he owed his choice 
to  the fact that Virginia stood with Massachusetts as one of the 
most powerful colonies; that his appointment would augment the 
zeal of the southern people; that he had made an enduring reputa- 
tion in the Braddock campaign; and that his poise, sense and reso- 
lution had impressed all the delegates. The scene of his election, 
with Washington darting modestly into an adjoining room and 
John Hancock flushing with jealous mortification, will always im- 
press the historical imagination; so also will the scene of July 3, 
1775, when wheeling his horse under an elm in front of the troops 
paraded on Cambridge common he drew his sword and took com- 
mand of the army investing Boston. News of Bunker Hill had 
reached him before he was a day's journey from Philadelphia, and 
he had expressed confidence of victory when told how the militia 
had fought. I n  accepting the command he refused any payment 

beyond his expenses and called upon "every gentleman in the 
room" to bear witness that he disclaimed fitness for it. At once 
he showed characteristic decision and energy in organizing the raw 
volunteers, collecting provisions and munitions and rallying con- 
gress and the colonies to his support. 

The first phase of Washington's command covered the period 
from July 1775 to the British evacuation of Boston in March 1776. 
I n  those eight months he imparted discipline to the army, which 
at  maximum strength slightly exceeded 20,000; he dealt with sub- 
ordinates who, as John Adams said, quarreled "like cats and dogs"; 
and he kept the siege vigorously alive. Having himself planned 
an invasion of Canada by Lake Champlain, to be entrusted to Gen. 
Philip Schuyler, he heartily approved of Benedict Arnold's pro- 
posal to march north along the Kennebec river and take Montreal 
and Quebec. Giving Arnold 1,100 men, he instructed him to do 
everything possible to conciliate the Canadians. H e  was equally 
active in encouraging privateers to attack British commerce. As 
fast as means offered, he strengthened his army with ammunition 
and siege guns, bringing heavy artillery from Ticonderoga over the 
frozen roads early in 1776. His position was a t  first precarious, 
for the Charles river pierced the centre of his lines investing the 
town, and if Howe had moved his 20 veteran regiments boldly up 
the stream he might have pierced Washington's army and rolled 
either wing back to destruction. But all the generalship was on 
Washington's side. Seeing that Dorchester heights, just south of 
Boston, commanded the city and harbour, and that Howe had un- 
accountably failed to occupy it, he seized it on the night of March 4, 
1776, placing his Ticonderoga guns in position. The British naval 
commander declared that he could not remain if the Americans 
were not dislodged, and Howe, after a storm disrupted his plans 
for an assault, evacuated the city on March 17. H e  left 200 can- 
non and invaluable stores of small arms and munitions. After 
stamping out the smallpox in Boston and collecting his booty, 
Washington hurried south by land to take up the defense of New 
York. 

Sources of M i l i t a r y  Strength.-Washington had won the first 
round, but there remained five years of war, during which the 
American cause was repeatedly near complete disaster. I t  is un- 
questionable that Washington's strength of character, his ability 
to hold the confidence of army and people and to diffuse his own 
courage among them, his unremitting activity and his strong com- 
mon sense constituted the chief factors in achieving American 
victory. H e  was not a great tactician: as Jefferson said later, he 
often "failed in the field"; he was sometimes guilty of grave mili- 
tary blunders, the chief being his assumption of a position on 
Long Island in 1776 which exposed his entire army to capture 
the moment it was defeated. At the outset he was painfully inex- 
perienced, the wilderness fighting of the French war having done 
nothing to teach him the strategy of maneuvering whole armies. 
One of his chief faults was his tendency to subordinate his own 
judgment to that of the generals surrounding him; at  every criti- 
cal juncture, before Boston, before New York, before Philadelphia, 
in New Jersey, he called a council of war, and in almost every in- 
stance accepted its decision. Naturally bold and dashing, as he 
proved at  Trenton, Princeton and Germantown, he repeatedly 
adopted evasive and delaying tactics on the advice of his asso- 
ciates; however, he did succeed in keeping a strong army in exist- 
ence and maintaining the flame of national spirit, and when the 
auspicious moment arrived, he planned the rapid movements which 
ended the war. 

One element of Washington's strength was his sternness as a 
disciplinarian. The army was centinually dwindling and refilling; 
politics largely governed the selection of officers by congress and 
the states; and the ill-fed, ill-clothed, ill-paid forces were often 
half prostrated by sickness and ripe for mutiny. Troops from 
each of the three sections, New England, the middle states and 
the south, showed a deplorable jealousy of the others. Washing- 
ton was rigorous in breaking cowardly, inefficient and dishonest 
men and boasted in front of Boston that he had "made a pretty 
good sort of slam among such kind of officers." Deserters and 
~lunderers  were flogged; and Washington once erected a gallows 
40 ft. high, writing that "I am determined if I can be justified in 
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the proceeding, to hang two or three on it ,  as an example to others." 
At the same time the commander in chief won the devotion of 
many of his men by his earnestness in demanding better treatment 
for them from congress. H e  complained of their short rations, de- 
claring once that they were forced to "eat every kind of horse 
food but hay." 

Campaigns in Middle Colonies.-The darkest chapter in 
Washington's military leadership was opened when, reaching New 
York in April 1776, he placed half his army, about 9,000 men, 
under Israel Putnam, on the perilous position of Brooklyn heights, 
Long Island, where a British fleet in the East river might cut off 
their retreat. He spent a fortnight in May with the continental 
congress in Philadelphia, then discussing the question of inde- 
pendence; and though no record of his utterances exists, there 
can be no doubt that he advocated complete separation His 
return to New York preceded but slightly the arrival of the British 
army under Gen. Sir William Howe, which made its main encamp- 
ment on Staten Island till its whole strength of nearly 30,000 could 
be mobilized. On Aug. 22, 1776, Howe moved about 20,000 men 
across to Gravesend bay on Long Island. Four days later, sending 
the fleet under command of his brother Adm. Richard Howe to 
make a feint against New York city, he thrust a crushing force 
along feebly protected roads against the American flank. The 
patriots were outmaneuvered, defeated and suffered a total loss 
of 5,000 men, of whom 2,000 were captured. Their whole position 
might have been carried by storm, but fortunately for Washington, 
General Howe delayed. While the enemy lingered, Washington 
succeeded under cover of a dense fog in ferrying the remaining 
force across the East river to Manhattan, where he took up a for- 
tified position. The British, suddenly landing on the lower part 
of the island, drove back the Americans in a clash marked by dis- 
graceful cowardice on the part of Connecticut and other troops. 
In  a series of actions Washington was forced northward, more 
than once in danger of capture, till the loss of his two Hudson rlver 
forts, one of them with 2,600 men, compelled him to retreat from 
White Plains across the river into New Jersey. There he slowly 
retired toward the Delaware, and as he went his army melted 
away, till i t  seemed that armed resistance to the British was about 
to expire. 

I t  was at  this darkest hour of the Revolution that Washington 
struck his brilliant blows at  Trenton and Princeton, reviving the 
hopes and energies of the nation, Howe, believing the American 
army soon would dissolve totally, retired to New York, leaving 
strong forces in Trenton and Burlington. Washington at his camp 
west of the Delaware planned a simultaneous attack on both posts, 
using his whole command of 6,000 men. But his subordinates in 
charge of both wings failed him, and he was left on the night of 
Dec. 25, 1776, to march on Trenton with about 2,400 men. He 
completely surprised the unprepared Hessians and after confused 
street fighting killed the commander, Rall, and captured 1,000 
prisoners, with arms and ammunition. The immediate result was 
that General Cornwallis hastened with 8,000 men to Trenton, 
where he found Washington strongly posted behind the Assunpink 
river, skirmished with him and decided to wait overnight "to bag 
the old fox." 

During the night the wind shifted, the roads froze hard, and 
Washington was able to steal away from camp, leaving his fires 
deceptively burning, march around Cornwallis' rear and fall a t  
daybreak upon the three British regiments at  Princeton. These 
were put to flight with a loss of 500 men, and Washington escaped 
with more captured munitions to a strong position at  Morristown, 
N.J. The effect of these victories was threefold; they heartened 
all Americans, brought recruits flocking to camp in the spring and 
encouraged foreign sympathizers with the American cause. (See 
also TRENTON AND PRINCETON, BATTLES OF.) 

Val ley  Forge.-Thus far the important successes had been 
won by Washington; then they fell to others, while he was left to 
face popular apathy, military cabals and the disaffection of con- 
gress. The year 1777 was marked by the British capture of Phila- 
delphia and the surrender of Burgoyne's invading army to Gates a t  
Saratoga (see SARATOGA, BATTLES OF) followed by intrigues to dis- 
place Washington from his command. Howe's main British army 

of 18,000 left New York by sea on July 23, 1777, and landed on 
Aug. 25 in Delaware not far below Philadelphia. Washington, 
despite his inferiority of force, for he had only 11,000 men, mostly 
militia and in La Fayette's words "badly armed and worse clothed," 
risked a pitched battle on Sept. 11 a t  the fords of Brandywine 
creek, about 13 mi. north of Wilmington. While part of the British 
force held the Americans engaged, Cornwallis with the rest made 
a secret 17-mi. detour and fell with crushing effect on the American 
right and rear, the result being a complete defeat, from which 
Washington was fortunate to extricate his army in fairly good or- 
der. For a time he hoped to hold the Schuylkill fords, but the 
British passed them and on Sept. 26 triumphantly marched into 
Philadelphia. Congress fled to the interior of Pennsylvania, and 
Washington, after an unsuccessful effort to repeat his stroke at  
Trenton against the British troops posted at  Germantown, had 
to take up winter quarters a t  Valley Forge. His army, twice- 
beaten, ill-housed, and ill-fed, with thousands of men "barefoot 
and otherwise naked," was at  the point of exhaustion; it  could 
not keep the field, for  inside of a month it  would have disappeared. 
Under these circumstances, there is nothing which better prcves 
the true fibre of Washington's character and the courage of his 
soul than the unyielding persistence with which he held his strong 
position a t  Valley Forge through a winter of semistarvation, of 
justified grumbling by his men, of harsh public criticism and of 
captious meddling by a congress too weak to help him. 

Intrigues.-Washington's enemies seized the moment of his 
greatest weakness to give vent to an antagonism which had been 
nourished by sectional jealousies of north against south, by the 
ambition of small rivals and by baseless accusations that he showed 
favouritism to such foreigners as La Fayette. The  intrigues of 
Thomas Conway, an Irish adventurer who had served in the French 
army and had become American inspector general, enlisted Thomas 
Mifflin, Charles Lee, Benjamin Rush and others in an attempt to 
displace Washington. Gen. Horatio Gates appears to  have been a 
tool of rather than a party to the plot, expecting that the chief 
command would devolve upon himself. A faction of congress 
sympathized with the movement and attempted to paralyze Wash- 
ington by reorganizing the board of war, a body vested with the 
general superintendence of operations, of which Gates became 
president; his chief of staff, James Wilkinson, the secretary; and 
Mifflin and Timothy Pickering, members. Washington was well 
aware of the hostility in congress, of the slanders spread by Dr. 
Rush and James Love11 of Massachusetts and of the effect of for- 
geries published in the American press by adroit British agents. 
H e  realized the intense jealousy of many New Englanders, which 
made even John Adams write his wife that he was thankful Bur- 
goyne had not been captured by Washington, who would then 
"have been deified. I t  is bad enough as it is." But Washington 
decisively crushed the cabal when, the loose tongue of Wilkinson 
having disclosed Conway's treachery, he sent the latter officer on 
Nov. 9, 1777, proof of his knowledge of the whole affair. 

With the conclusion of the French alliance in the spring of 1778 
the aspect of the war was radically altered; and the British army 
in Philadelphia, fearing that a French fleet would blockade the 
Delaware while the militia of New Jersey and Pennsylvania in- 
vested the city, hastily retreated upon New York city. Washing- 
ton hoped to cut off part of the enemy, and by a hurried march 
with six brigades interposed himself a t  the end of June between 
Sir Henry Clinton (who had succeeded Howe) and the Jersey 
coast. The result was the battle of Monmouth on June 2C, where 
a shrewd strategic plan and vigorous assault were brought to 
naught by the treachery of Charles Lee (see  MONMOUTH COURT 

HOUSE, BATTLE OF). When Lee ruined the attack by a sudden or- 
der to retreat, Washington hurried forward, fiercely denounced 
him and restored the line, but the golden opportunity had been 
lost. The British made good their march to Sandy Hook and 
Washington took up his quarters a t  Kew Brunswick. Lee was 
arrested, court-martialed and convicted on all three of the charges 
made against him; but instead of being shot, as he deserved, he 
was sentenced to a suspension from command for one year. The 
arrival of the French fleet under D'Estaing in July 1778 completed 
the isolation of the British and Clinton was thenceforth held to 
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New York city and the surrounding area. Washington made his 
headquarters in the highlands of the Hudson, and distributed his 
troops in cantonments around the city and in New Jersey. 

Yorktown.-The final decisive stroke of the war, the capture 
of Cornwallis a t  Yorktown, is to be credited chiefly to Washing- 
ton's vision. With the domestic situation intensely gloomy early 
in 1781, he was hampered by the feebleness of congress, the popu- 
lar discouragement and the lack of prompt and strong support by 
the French fleet. A French army under Rochambeau having ar- 
rived to reinforce him in 1780, he pressed Admiral D e  Grasse 
to assist in an attack upon either Cornwallis in the south or  Clinton 
in iYew York. In  August the French admiral sent definite word 
that he preferred the Chesapeake, with its large area and deep 
water, as the scene of his operations; and within a week, on Aug. 19, 
1781, Washington marched south with his army, leaving Heath 
with 4,000 men to hold West Point. He hurried his troops through 
New Jersey, embarked them on transports in Delaware bay 
and landed them at  Williamsburg, Va., where he had arrived on 
Sept. 14. Cornwallis had retreated to Yorktown and entrenched 
his army of 7,000 British regulars. Their works were completely 
invested before the end of the month; the siege was pressed with 
vigour by the allied armies under Washington, consisting of 5,500 
Continentals, 3,500 Virginia militia and 5,000 French regulars; and 
on Oct. 19 Cornwallis surrendered. By this campaign, probably 
the finest single display of Washington's generalship, the war was 
brought to a virtual close. 

Washington remained during the winter of 1781-82 with the 
continental congress in Philadelphia, exhorting it to maintain its 
exertions for liberty and to settle the army's claims for pay. He 
continued these exhortations after he joined his command at New- 
burgh on the Hudson in April 1782. He was astounded and angered 
when some loose camp suggestions found expression in a letter 
from Col. Lewis Nicola offering a plan by which he should use the 
army to make himself king. He blasted the proposal with fierce 
condemnation. When the discontent of his unpaid men came to a 
head in the circulation of the "Newburgh address" early in 1783, 
he issued a general order censuring the paper, and a t  a meeting 
of officers on March 15 read a speech admonishing the army to 
obey congress and promising his best efforts for a redress of griev- 
ances. H e  was present a t  the entrance of the American army into 
New York on the day of Clinton's evacuation, Nov. 25, 1783, and 
on Dec. 4 took leave of his closest officers in an affecting scene at  
Fraunces' tavern. Traveling south, on Dec. 23, in a solemn cere- 
monial immortalized by the pen of Thackeray, he resigned his com- 
mission to the continental congress in the state senate chamber of 
Maryland in Annapolis and received the thanks of the nation. His 
accounts of personal expenditures during his service, kept with 
minute exactness in his own handwriting and totaling £24,700, 
without charge for salary, had been given the controller of the 
treasury to be discharged. Washington left Annapolis a t  sunrise 
of Dec. 24 and before nightfall was at  home in Mount Vernon. 
(See also AMERICAN REVOLUTION, THE.) 

I n  the next four years Washington found sufficient occupation 
in his estates, wishing to close his days as a gentleman-farmer and 
giving to agriculture as much energy and thought as to the army. 
H e  enlarged the Mount Vernon house in 1786; he laid out the 
grounds anew, with sunken walls or ha-has; and he embarked 
on experiments with mahogany, palmetto, pepper and other for- 
eign trees, English grasses and grains. His farm manager during 
the Revolution, a distant relative named Lund Washington, retired 
in 1785 and was succeeded by a nephew, Maj. George Augustine 
Washington, who resided a t  Mount Vernon till his death in 1792. 
Washington's losses during the war had been heavy, caused by 
neglect of his lands, stoppage of exportation and a depreciation of 
paper money, which cost him hardly less than $30,000. He then 
attempted successfully to repair his fortunes, his annual receipts 
from all his estates being from $10,000 to $15,000 a year. In  
1784 he made a tour of nearly 700 miles to view the wild lands he 
owned to the westward. congress having made him a generous , - " - 
grant. As a national figure, he was constrained to offer hospitality 
to old army friends, visitors from other states and nations, diplo- 
mats and Indian delegations, and he and his household seldom sat 

down to dinner alone. 
A More Perfect Union.-Viewing the chaotic political condi- 

tion of the United States after 1783 with frank pessimism and 
declaring (May 18, 1786) that "something must be done, or the 
fabric must fall, for it is certainly tottering," Washington re- 
peatedly wrote his friends urging steps toward "an indissoluble 
union." At first he believed that the Articles of Confederation 
might be amended. Later, especially after the shock of Shays's 
rebellion, he took the view that a more radical reform was neces- 
sary but doubted as late as the end of 1786 that the time was ripe. 
His progress toward adoption of the idea of a federal convention 
was, in fact, puzzlingly slow. Though John Jay assured him in 
March 1786 that breakup of the nation seemed near and opinion 
for the convention was crystallizing, Washington remained non- 
committal. But despite long hesitations, he earnestly supported 
the proposal for a federal impost, warning the states that their pol- 
icy must decide "whether the Revolution must ultimately be con- 
sidered a blessing or a curse." And his numerous letters to the 
leading men of the country assisted greatly to form a sentiment 
favourable to a more perfect union. Some understanding being 
necessary between Virginia and Maryland regarding the navigation 
of the Potomac, commissioners from the two states met at  Mount 
Vernon in the spring of 1785; from this seed sprang the federal 
convention. Washington approved in advance the call for a gather- 
ing of all the states to meet in Philadelphia in May 1787 to "ren- 
der the Constitution of the Federal Government adequate to the 
exigencies of the Union." But he u7as again hesitant about at- 
tending, partly because he felt tired and infirm, partly because of 
doubts about the outcome. Although he hoped to the last to be 
excused, he was chosen one of Virginia's five delegates. 

Washington arrived in Philadelphia on May 13, the day before 
the opening of the convention, and as soon as a quorum was ob- 
tained was unanimously chosen its president. For four months he 
presided over the constitutional convention, breaking his silence 
only once upon a minor question of congressional apportionment. 
Though he said little in debate no one did more outside the hall to 
insist on stern measures. "My wish is," he wrote, "that the con- 
vention may adopt no temporizing expedients, but probe the de- 
fects of the Constitution to the bottom, and provide a radical 
cure." His weight of character did more than any other single 
force to bring the convention to an agreement and obtain ratifica- 
tion of the instrument afterward. He did not believe it perfect, 
though his precise criticisms of it are unknown. But his support 
gave it victory in Virginia, where he sent copies to Patrick Henry 
and other leaders with a hint that the alternative to adoption was 
anarchy; while a letter of his published in a Boston newspaper, 
declaring that "it or dis-union is before us to chuse from," told 
powerfully in Massachusetts. He received and personally circu- 
lated copies of the Federalist. When once ratification was ob- 
tained, he wrote leaders in the various states urging that men 
stanchly favourable to it be elected to congress. For a time he 
sincerely believed that, the new framework completed, he would 
be alloued to retire again to privacy. But all eyes immediately 
turned to him for the first president. H e  alone commanded the 
respect of both the parties engendered by the struggle over rati- 
fication, and he alone would be able to give prestige to the republic 
throughout Europe. In  no state was any other name considered. 
The electors chosen in the first days of 1789 cast a unanimous vote 
for him, and reluctantly-for his love of peace, his distrust of 
his own abilities and his fear that his motives in advocating the 
new government might be misconstrued all made him unwilling- 
he accepted. 

On April 16, after receiving congressional notification of the 
honour, he set out from Mount Vernon, reaching New York in 
time to be inaugurated on April 30. The ceremony was performed 
in Wall street, near the spot now marked by Ward's statue of 
Washington, and a great crowd broke into cheers as, standing on 
the balcony of Federal hall, he took the oath administered by 
Chancellor Livingston and retired indoors to read congress his in- 
augural address. 

President  of t h e  Uni ted  States.-Washington's administra- 
tion of the government in the next eight years was marked by the 
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caution, the methodical precision and the sober judgment which 
had always characterized him. H e  regarded himself as standing 
aloof from party divisions and emphasized his position as presi- 
dent of the whole country by a tour first through the northern 
states and later through the southern. A painstaking inquiry into 
all the problems confronting the new nation laid the basis for a 
series of judicious recommendations to congress in his first mes- 
sage. In  selecting the four members of his first cabinet, Thomas 
Jefferson as secretary of state, Alexander Hamilton as secretary 
of treasury, Henry Knox as secretary of war and Edmund Ran- 
dolph as attorney general, Washington balanced the two parties 
evenly. But he leaned with especial weight upon Hamilton, sup- 
porting his scheme for the assumption of state debts, taking his 
view that the bill establishing the Bank of the United States was 
constitutional and in general strengthening the authority of the 
federal government. Distressed when the inevitable clash between 
Jefferson and Hamilton arose, he tried to keep harmony, writing 
frankly to each and refusing to accept their resignations. 

But when war was declared between France and England in 
1793, he again took Hamilton's view that the United States should 
completely disregard the treaty of alliance with France and pur- 
sue a course of strict neutrality, while he acted decisively to stop 
the improper operations of the French minister, Genet. He had a 
firm belief that the United States must insist on its national iden- 
tity, strength and dignity. His object, he wrote, was to keep the 
country "free from political connections with every other country, 
to see them independent of all, and under the influence of none. 
I n  a word, I want an American character that the powers of Europe 
may be convinced that we act for ourselves, and not for others." 
The sequel was the resignation of Jefferson at the close of 1793, 
the two men parting on good terms and Washington praising Jef- 
ferson's "integrity and talents." The suppression of the Whisky 
insurrection (9 .v . )  in 1794 by federal troops whom Hamilton led 
in person and the dispatch of John Jay to conclude a treaty of com- 
merce with Great Britain tended further to align Washington with 
the Federalist party. Though the general voice of the people com- 
pelled him to acquiesce reluctantly to a second term in 1792 and 

rather than any excessive sense of dignity. 
Retirement.-Earnestly desiring leisure, feeling a decline of 

his physical powers and wincing under opposition abuse, Washing- 
ton refused to yield to the general pressure for a third term. This 
refusal was blended with a testament of sagacious advice to his 
country in the Farewell Address of Sept. 19, 1796, written largely 
by Hamilton but remolded by Washington and expressing his ideas. 
Retiring in March 1797 to Mount Vernon, he devoted himself for 
the last two and a half years of his life to his family, farm opera- 
tions and care of his slaves. I n  1798 his seclusion was briefly 
threatened when the prospect of war with France caused his ap- 
pointment as commander in chief of the provisional army, and he 
was much worried by the political quarrels over high commissions; 
but the war cloud passed away. On Dec. 12, 1799, he exposed 
himself on horseback for several hours to cold and snow and, re- 
turning home exhausted, was attacked late next day with quinsy or 
acute laryngitis. He was bled heavily four times and given gargles 
of "molasses, vinegar and butter," and a blister of cantharides (a  
preparation of dried beetles) was placed on his throat, his strength 
meanwhile rapidly sinking. H e  faced the end with characteristic 
serenity, saying, "I die hard, but I am not afraid to go," and later: 
"I feel myself going. I thank you for your attentions; but I pray 
you to take no more trouble about me. Let me go off quietly. 
I cannot last long." After giving instructions to his secretary, 
Tobias Lear, about his burial, he died a t  10 P.M. on Dec. 14 with- 
out pain or struggle. The news of his death placed the entire 
United States in mourning, and the sentiment of the country per- 
manently endorsed the famous words of Henry Lee, embodied in 
resolutions which John Marshall introduced in the house of rep- 
resentatives, that he was "first in war, first in peace, and first in 
the hearts of his countrymen." When the news reached Europe 
the British channel fleet and the armies of Napoleon paid tribute 
to his memory; and many of the political and intellectual leaders 
of the time joined in according him a pre-eminent place among the 
heroes of history. 

BIBLIOGRAPHY.-The earliest known portrait of Washington is that 
bv Charles Willson Peale, ~ainted in 1772. A long line of ~ainters  and 

his election that -year was again inanimous, during his last four sculptors followed, and th'eir work may be founld criticized in Justin 
years in he suffered from a fierce personal and partisan ani- Winsor's Narrative and Critical History of America, vol. vii. Washing- 

ton himself thought highly of the likeness by Joseph Wright, painted in mosity. This culminated when the publication of the terms of the 1782. According to Winsor, the favourite profile is Houdon's, while 
Jay treaty, which Washington signed on June 25, 1795, provoked Gilbert Stuart's canvas had been popularly preferred for the full face 
a bitter discussion, and the house of representatives called upon and John Trumbull's florid paintings for the whole figure. Stuart's 
the president for the instructions and correspondence relating to pictures are somewhat idealized, while all the later portraits suffer from 
the treaty. ~h~~~ Washington, who had already clashed with the the fact that the artificial teeth worn by Washington in later years 

altered the expression of his face. Houdon's statue hardly does justice 
senate on foreign affairs, refused to deliver, and in the face of an to Washington's imposing stature; he was 6 f t .  3 in, tall in his prime 
acrimonious debate firmly maintained his position. and weighed 220 lb., carrying himself with great dignity and poise. But 

Early in his first term Washington, who by education and natural ' the Houdon bust, modeled from life at Mount Vernon, is excellent. For 
inclination was minutely careful of the proprieties of life, estab- the iconography see Gustav Eisen, Portraits o f  Washington, in 3 vol. 

(1932). 
lished the rules of a virtual republican court. In  both New York ~ h ,  fullest of  hi^^^^^,^ writings is the united states 
and PhiladeIphia he rented the best houses procurable, refusing bicentennial commission edition, edited by John C. Fitzpatrick in 39 vol. 
to accept the hospitality of George Clinton, for he believed the (193144). This displaces the older works, Worthington C. Ford, The 
head of the nation should be no man's guest. He returned no calls Writings o f  George Washington in 14 vol (1889-93), and Jared sparks's 

edition in 12 vol. (1834-37). John C. Fitzpatrick has separately edited 
and shook hands with no one, acknowledging salutations by a for- WashingtonYs Diaries in 4 vol. (1925). Much the fullest and best biog- 
ma1 bow. H e  drove in a coach drawn by four or six smart horses raphy is that by Douglas Southall Freeman in 6 "01. (1948-54), which 
and with outriders and lackeys in rich livery. He attended recep- is supplemented by a seventh volume written by his associates John A. 
tions dressed in a black velvet suit with gold buckles, with yellow Carroll and Mary A. Ashworth (1957). Among good earlier biographies 
gloves. powdered hair, a cocked hat with an ostrich plume in one now couected by Freeman are those by John Marshall (including 

plagiarized material) in 5 vol. (1804-07) ; Washington Irving, also in 
hand and a sword in a white leather scabbard. After being over- 5 vol, (1855-59) ; ~ d ~ ~ ~ d  ~ ~ ~ ~ ~ t t  ~~l~ (1888) ; H~~~~ cabot ~~d~~ 
whelmed by callers, he announced that except for a weekly levee (1889) ; Woodrow Wilson (1897) ; Worthington C. Ford (1899) ; and 
open to all, persons desiring to see him must make previous engage- Norman Hapgood (1901). Rupert Hughes published an incomplete 
merits, on  id^^ afternoons M ~ ~ ,  washington held more in- 3-vol. biography in 1926-29. The best recent 1-vol works are John C. 

Fitzpatrick, George Washington Himself (1933) ; Shelby Little, George 
formal receptions, a t  which the president appeared and chatted Washington (1931) ; and Marcus Cunliffe, George Washington: Mart 
gravely with both ladies and gentlemen. Though the presidents and Monunzent (1958). 
of the continental congress had made their tables partly public, Valuable studies on special aspects of Washington's career include 
Washington, who entertained largely, inviting members of con- Charles H. Ambler, George Washington and the west  (1936) ; w ugh 

Cleland, George Washington i% the Ohio Valley (1956) ; John Corbin, gress in rotation, insisted that his hospitality be entirely private. The Unklzown Washington, largely on his constitutional ideas (1930) ; 
He served good wines and the menus were elaborate, but such visi- Paul Leland Haworth, George Washington, Country Gentlewan 
tors as Senator Maclay complained that the atmosphere was too (1925) ; Eugene E. Prussing, The Estate of George Washington, De- 
"solemn," Indeed, his simple ceremony offended many of the ceased (1927) ; Thomas G. Frothingham, Washington, Commander in 

more radical antifederalists, who did not share his sense of its fit- Chief (1930) ; H. L. Ritter, Washington As a Business Man (1931) ; and 
Charles W Stetson, Washington and his Neighbors (1956). Paul 

ness and accused the   resident of conducting himself as a king. Leicester Ford's The True George Washington (1896) is a classic exami- 
But his cold and reserved manner was caused by native diffidence nation of all sides of Washington's career and personality, while 
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Charles Moore has examined The Family Life of George Washington 
(1926). For a treatment of the military and political background of 
the times see the large histories by W. E. H. Lecky, George Otto Trevel- 
yan, George Bancroft, Justin Winsor, John Bach McMaster, Edward 
Channing and L. H. Gipson. The besr. work on Martha Washington 
is by Anne Hollingsworth U'harton (1897), supplemented by Paul 
Wilstach, Mount Vernon, Washington's Home and the Nation's Shrine 
(1916). (A.  N.) 

WASHINGTON, HENRY STEPHENS (1867-1 934), 
U.S. petrologist whose Manual of the Clzemical Analysis of Rocks 
(4 ed., 1904 to 1930) became standard for students throughout the 
world, was born on Jan. 15,1867, in Newark, N.J. Washington and 
three associates devised a "Quantitative Classification of Igneous 
Rocks" published in the Journal of Geology in 1902. H e  used this 
framework in tabulating 8,600 rock analyses which he collected 
from world-wide literature for the years 1884 to 1913 inclusive, 
resulting in his Chemical Analyses of Igneous Rocks published in 
1917 by the United States geological survey, which continued the 
work for the years 1914 to 1953. Washington was an organizer, 
in 1919, of the International Union of Geodesy and Geophysics. 
He was co-author of a chapter on the constitution of the earth (a 
National Research council publication in 1951). H e  died on 
Jan. 7, 1934, in Washington, D.C. (H.  E .  ME.) 

WASHINGTON, nicknamed the "Evergreen state" for its 
extensive forests of fir and pine and "Chinook state" for its salmon 
industry, is a state of the Pacific northwest of the United States. 
I t  is bounded on the north by the Canadian province of British 
Columbia (at the 49th parallel); on the east by Idaho; on the 
south by Oregon and the Columbia river; and on the west by the 
Pacific ocean, the Strait of Juan de Fuca and Puget sound. Its 
extreme length east and west is 341 mi., its extreme width north 
and south is 238 mi.; and its total area is 68,192 sq.mi., of which 
66,709 is land area, including 1,483 sq.mi. of inland water surface, 
and 530 sq.mi. is boundary water (Puget sound). I t  is 20th in 
size among the states, being, with the exception of Hawaii, the 
smallest state west of Iowa. Washington was proclaimed a state 
Nov. 11, 1889, becoming the 42nd state in the union; the capital 
is Olympia. The state bird is the willow goldfinch, the state flower 
is the coastal rhododendron and the state tree is the western hem- 
lock (Tsz~ga heterophylla). The state flag is dark green bearing 
in its centre a reproduction of the state seal, a circle bearing the 
legend "The Seal of the State of Washington 1889" around a bust 
of George Washington. In  1853 Columbia was suggested as the 
name of the prospective territory, but because it  resembled that of 
the federal district, Washington was substituted. 

PHYSICAL GEOGRAPHY 

Phys ica l  Fea tures  a n d  Soils.-Washington, in fact the entire 
Pacific northwest, lies within the realm of the western cordillera 
of the western hemisphere. The state lies between the extremes 
of approximately latitude 45" 34' and 49" N. and longitude 116' 
57' and 124" 48' W. Volcanism and glaciation have been responsi- 
ble for most of the landscape and soil cover. The region lies 
within the "Pacific ring of fire," and the highest peaks in the Cas- 
cade range are extinct volcanoes. Mt. Rainier (14,410 it .) ,  Mt. 
Adams (12,307 ft.) ,  Mt. Baker (10,778 ft.) ,  Glacier peak (10,- 
528 ft.) and Mt.  St. Helens (9,677 it.) were built upon an older 
mountain system during the Pleistocene period of geologic history. 

The Olympic mountains and the Willapa hills come so near to 
the Pacific shore line that there is only a very narrow coastal low- 
land. Mt. Olympus (7,954 ft.) is the highest point in the rugged 
Olympic peninsula. Immediately to the east is the Cowlitz-Puget 
trough, the northern end of which, Puget sound, is submerged and 
provides one of two of the largest natural harbours on the Pacific 
coast of the western hemisphere. Rivers flowing into the sound 
have silted up their estuaries to form rich farm lands. 

The Cascade range, which divides the state into two distinct 
geographic sections, extends from British Columbia to the Colum- 
bia river: I t s  width a t  the international boundary is about 100 
mi., and it  narrows to 50 mi. a t  the river where its gorge provides 
the only good break through the Cascade-Sierra Nevada mountain 
chain in a distance of over 1,000 mi. 

East of the Cascades lies a large interior region known as the 

Inland empire. A merging of the Okanogan highlands and the fron- 
tal ranges of the Rockies forms a northern enclosure. To  the south 
and east lies the Columbia plateau, which is one of the largest 
and deepest lava beds in the world. Parts of it  are covered with 
thick layers of glacial material, other portions have had their top- 
soil washed away by glacial melt water, so that bedrock protrudes 
through thin but rich soil. Rivers fed by glacial waters also carved 
deep trenches called coulees, of which the Grand coulee is the most 
formidable. I t  is a depression from 500 to 1,000 ft. in depth and 
about 50 mi. in length. The upper half of the coulee is used as an 
equalizing reservoir to store water for the Columbia river basin 
project. Farther to the south and the east is the Palouse country, 
a hilly area where winds and snow have deposited thick layers of 
sediments of volcanic and glacial origin. A unique soil of excep- 
tional depth and fertility has developed from these sediments. 
In  the central part of the state, the Big Bend country and the 
Columbia basin are semiarid but, by the use of dry-farming meth- 
ods and irrigation, good crops are produced with consistency. (See 
also COLUMBIA RIVER.) 

Climate.-Because of the north-south direction of the moun- 
tain ranges which lie athwart the prevailing westerly winds, the 
climatic zones of the state assume an essentially north-south orien- 
tation. Air, thick with moisture, reaching the state from the west 
has a cooling effect in summer and a warming influence in winter. 
Whereas this moderating factor extends to the interior, the 
weather, nevertheless, varies pronouncedly in different parts of 
the state. Along the coast line, precipitation is excessive-at one 
point in the south foothills of the Olympic mountains it exceeds 
140 in. West of the Cascades the mean annual temperature is very 
moderate, and the annual range is but 15"-30' F. The interior, on 
the other hand, is semiarid and desert conditions prevail along the 
Columbia river a t  Hanford, which has but 6 in. of precipitation a 
year. Some places have an extreme annual temperature range 
of over 120" F. There are areas in western Washington that have 
280 days free of killing frost; Walla Walla has 200 such days. 
Other parts of the interior, however, have only 100. 

The Rocky mountains generally shield the state from easterly 
and northeasterly winds generated on the northern Great Plains. 
However, when the winds become sufficiently intense, they occa- 
sionally surmount or break through the barrier and cause cold 
spells, called "cow killers" in olden days. A mild fohn wind, 
known as a chinook (p.v.), sometimes brings relief and removes 
snow. 

Due to peculiar circumstances, the weather of the state tends 
to be dry and stable in late spring and summer and wet and capri- 
cious in winter. This is in reverse of the situation in most parts 
of the United States. 

Vegetation a n d  A n i m a l  Life.-The Douglas fir, Washing- 
ton's most important lumber tree, grows on both the east and west 
slopes of the Cascades, but reaches its greatest dimensions in the 
west, growing on hills and benches a t  elevations from near sea 
level to more than 5,000 i t .  Some Douglas firs reach a height of 
300 ft . ,  with diameters of 12 to 15 ft .  Western red cedar, also im- 
portant, attains a height of up to 200 ft. and a diameter of up to 
10 i t .  Ponderosa pine (some of which reach a height of 175 f t .  
with a diameter of 6 i t . ) ,  with an average height of about 100 ft .  
and diameter of 3 ft., is the most valuable tree of the eastern 
part of the state. Other important trees include the western hem- 
lock, which grows in all parts of the state, and the Sitka spruce, 
growing in the coastal fog belt. Grand, silver, noble and alpine 
firs are common, as is the western larch. More than 3,000 species 
of wild flowers, shrubs, vines, ferns and mosses are found in the 
state from the ocean shore and the humid westgrn slopes of the 
Cascades to the mountain ranges, the Columbia basin and the semi- 
arid plateaus. Among the most spectacul?r is the state flower, the 
rhododendron. 

The abundant animal life attracted the pioneer hunters and fur  
traders. Elk, deer and bear may be found in the forests and moun- 
tains. Mountain goats have increased in numbers under the pro- 
tection of conservation laws. Fur-bearing animals include large 
numbers of beavers, martens, muskrats, skunks, weasels, otter, 
mink, raccoons, opossums and foxes. Important carnivorous ani- 
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mals are the coyote, bobcat and mountain lion. Because of the 
extensive forests and wide differences in climate and topography, 
the state supports a large and varied bird population, including 
ducks, geese and other migratory waterfowl, pheasants, grouse, 
sage hens and other upland game birds and numerous species of 
songbirds. Native fish include the rainbow, steelhead, cutthroat, 
silver and Dolly Varden trouts; eastern brook, Mackinaw and 
Loch Leven trouts and bass, perch, crappie, catfish and sunfish 
have been introduced. Many of the lakes were barren until suc- 
cessfully stocked by the state, which operates 25 hatcheries. Five 
species of salmon, including the Chinook, or king, salmon, are 
found there and the rivers, sounds and coastal and offshore waters 
teem with many varieties of fish, shellfish and other marine life. 

S t a t e  a n d  N a t i o n a l  Parks.-The state park system includes 
more than 60 parks, historical, geological and other areas. Decep- 
tion Pass State park has had the largest total number of visitors, 
and Twin Harbors State park the largest number of night campers. 
The Dry falls of the Grand coulee, 400 ft. high and about 3 mi. 
wide, on the prehistoric Columbia river, are a part of Sun Lakes 
State park. State game and recreation areas include Banks lake 
and Potholes and Long lake reservoirs. 

National parks in the state include Olympic National park, al- 
most 1,400 sq.mi. of wilderness area on the Olympic peninsula, 
and Mt. Rainier National park, containing 378 sq.mi., with 26 
glaciers on the 14,410-ft, mountain. The national park service 
also administers the Coulee dam national recreation area, which 
includes the Franklin D. Roosevelt lake, formed by Grand Coulee 
dam across the Columbia river. Fort Vancouver National monu- 
ment, western headquarters of the Hudson's Bay company, 1825- 
49, and U.S. military reservation for 100 years thereafter, was 
established in 1954. Whitman National monument, site of the 
mission set up by Marcus Whitman (see History: Joint Occupa- 
tion, below) and scene of the Whitman massacre in 1847, was 
established in 1940. 

HISTORY 

E x p l o r a t i o n  a n d  E a r l y  Settlement.--For most of its his- 
tory, the Pacific northwest has had the misfortune of being ap- 
praised from the standpoint of its geographic position rather than 
its economic potentialities or its inherent attractiveness for living. 
Early European mariners sought the region with a view of dis- 
covering a passage to the far east, but the first men on record to 
have seen the region were Juan Perez, in 1774, and Bruno Heceta, 
the following year. Sent to determine the status of Russians in 
Alaska, they described the shore line, and Heceta's men were the 
first white persons known to have set foot on Washington soil. 

Of more enduring significance were the exploits of Capt. James 
Cook. In  1778, on his third voyage to the Pacific, he discovered 
the Hawaiian Islands, which he named Sandwich Islands; visited 
the coast of the Pacific northwest; and put in at Nootka sound for 
repairs. His crew gathered a lucrative cargo of furs, the sale of 
which at Canton gave impetus to the maritime fur trade. Notable 
were the achievements of those who followed. Capt. Charles 
Barkley, whose wife was the first white woman known to have 
visited the northwest coast, discovered the Strait of Juan de Fuca 
in 1787. Capt. John Meares sailed into this passage the following 
year and bestowed upon it the name of the apocryphal explorer. 
Capt. George Vancouver, whose mission was both diplomatic and 
exploratory, surveyed Puget sound and the waters behind Van- 
couver Island in most expert fashion in 1792. The same year, 
Robert Gray, a Boston mariner, discovered the Columbia river and 
thereby gave the United States its first claim to the "Oregon coun- 
try," as the land drained by the river was called. Later in the 
year, Vancouver's second in command, William Broughton, also 
entered the river and made an even more extensive reconnaissance. 
The maritime fur trade, ruthlessly exploitative, declined rapidly 
thereafter. 

Overland explorations to the Pacific, which previously had 
proved abortive, succeeded at  the turn of the century. Alexander 
Mackenzie, a Scotsman and partner in the North West company, 
made the first crossing of North America by a northern route in 
1792-93. H e  did not, however, find "the river of the West." This 

honour fell to Meriwether Lewis and William Clark, who in 1805- 
06 reached the main course of that stream. They entered Wash- 
ington from Idaho by the Snake river which they followed to the 
Columbia which in turn took them to the sea. They returned by  
substantially the same route. 

David Thompson, a dauntless explorer and superb geographer 
for the North West company, built posts, called "houses," in the 
upper courses of the Colun~bia. One, Spokane house, built in 1810 
near the juncture of the Little Spokane and Spokane rivers, be- 
came the first building constructed by white men in Washington. 
John Jacob Astor's Pacific Fur  company, a subsidiary of the Amer- 
ican Fur  company, used Astoria as its regional base of operations. 
Ft .  Okanogan and Ft. Spokane, opposite Spokane house, were in- 
terior posts. Misfortunes, chiefly at  sea, and the War of 1812 
prompted authorities a t  Astoria in Oct. 1813 to sell out to the 
North West company, which then had the trade of the region to 
itself until it was absorbed by the Hudson's Bay company in 1821. 
Under John McLoughlin, "Father of Oregon" and chief factor of 
the department of the Columbia, this giant corporation maintained 
a successful monopoly and warded off the onslaughts of what the 
company regarded as American interlopers. 

J o i n t  Occupation.-The Oregon country did not become the 
subject of serious diplomatic discussion until after the War of 
1812. Spain, in 1819, and Russia, in 1824-25, accepted boundary 
adjustments on the Pacific slope which eliminated them from 
the Columbia drainage area. Britain and the United States, the 
remaining claimants, recognized the ultimate significance of the re- 
gion but felt themselves too ill-informed to make a final disposi- 
tion. I n  1818 they made a ten-year agreement, erroneously called 
"joint occupation." The subjects of either government could set- 
tle without impairing the claims of the other. I n  182 7 the arrange- 
ment was renewed indefinitely subject to termination by either 
power upon 12 months' notice. This approach proved workable 
until the flood of Americans poured over the Oregon trail in  the 
1840's. I t  soon became obvious to the Hudson's Bay company 
that settlement spelled doom to a declining fur trade on the Co- 
lumbia. Both American and British statesmen also realized that  
delay in achieving a final boundary solution endangered the peace. 
Because this and other factors were propitious to the United States 
position, the treaty of 1846 favoured the U.S. by extending the 
49" parallel boundary westward from the Rockies to the Strait 
of Georgia. The privileges and properties of the Hudson's Bay 
company were guaranteed but later relinquished for $650,000. 

The Indians of the Pacific northwest, on the whole peaceably 
inclined, had been curious about the white man's religion to which 
they attributed his extraordinary powers. I n  1831 a delegation 
of Flathead and Nez Perce Indians visited St. Louis to request 
the "black robes" and the "Book." Methodists and American 
board missionaries responded. Marcus Whitman, representing 
the latter, located a station at  Wailatpu, near the present city of 
Walla Walla. Two Catholic secular priests, Fathers Francois Nor- 
bert Blanchet and Modeste Demers, went in 1838 to serve the 
Canadian elements among the fur traders and retired employees. 
To  familiarize the Indians with the history of the church, they 
devised a chart on a long board called the "Catholic ladder." 
Jesuits established missions on the upper Columbia. The presence 
of several denominations, each claiming to represent the only true 
faith, the influx of immigrants, often carrying disease, and a knowl- 
edge of what had happened to Indians in the east produced a 
confused situation culminating in the Whitman massacre of Nov. 
29, 1847. I t  set back missionary activity in the interior for over 
a decade. 

During the 1830s there were sprinklings of white persons along 
the Rillamette and lower Columbia rivers. I n  1842 American 
pioneers went over the Oregon trail. Congress, probably out of 
deference to the joint occupation agreement, had done nothing to 
provide law or civil government for the Oregon country. When 
the settlers were confronted with this void, they impaneled their 
own grand and petit juries, designated persons to act as guardians 
and as executors of estates, instituted bounties on predatory ani- 
mals and finally, in 1843, established a provisional government 
which lasted five years. I t  brought the Oregon country through 
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the crisis of the Whitman massacre and the resulting Cayuse War. 
I n  the act of Aug. 14, 1848, creating Oregon territory, Congress 
gave this extralegal regime retroactive recognition. 

Achievement  of Statehood.-Under Oregon territory, which 
embraced all of the present Pacific northwest, the people residing 
north of the Columbia constituted an ineffective minority. Pro- 
tests against the effects of distance from the seat of government 
a t  Salem and neglect of local needs induced congress to create the 
new territory of Washington, March 2, 1853. I t s  boundary ran 
along the Columbia river to the 46th parallel and thence eastivard 
to the crest of the Rocky mountains. Washington did not assume 
its present shape until Idaho territory was cut away in 1863. 

Isaac I .  Stevens, the first territorial governor, had also been 
designated superintendent of Indian affairs. I n  1854-55 he nego- 
tiated a series of treaties in nhich the Indians agreed to surrender 
much of their land. Incongruities in the treaties themselves. delay 
in ratification, nonfulfillment of some of the government's obliga- 
tions and trespasses by white men resulted in disturbances and 
bloodshed during the years 1855 to 1859. 

Puget sound, much less disturbed during the years of tension 
and hostilities in the interior, developed at  a rapid rate. Tum- 
mater, the first permanent settlement (1845), was followed by 
Smithfield, later Olympia (1850) ; Steilacoom (1851) ; Port Town- 
send (1852); and Seattle (1852). Commerce, agriculture and 
lumbering provided the stimulus to this growth. Soon, attention 
was again directed to the interior, since gold discoveries in the Sel- 
kirk ranges in the middle 1850s caused prospectors to flood the 
Inland empire, as the area east of the Cascades then became 
known. IValla Walla, the key outfitting point, was the wholesaling 
metropolis of the region until the middle 1880s. Miners provided 
an excellent market for local cattle which found the native bunch 
grass practically a complete food. When the early mining boom, 
which had been confined largely to placer operations, subsided, 
new outlets for livestock appeared. I t  had, furthermore, been 
discovered that the rich pastures, particularly in the Palouse coun- 
try, could be converted to grain fields yielding phenomenal crops. 
New mineral strikes were made during these years and since the 
new diggings were largely in the nature of lode mines a more stable 
industry was assured. The growth in wealth and population led 
to agitation for statehood, and a constitution was drafted in 18i8, 
but congress declined to pass an enabling act. Stock raising and 
farming rivaled mining as the basis of prosperity. The Northern 
Pacific railroad projected in the 1860s was completed in 1883 
and brought new hordes of settlers to expand the economy. The 
resulting population increase from 75,116 in 1880 to 357,222 in 
1890 (375%) was the territory's best claim to statehood, which 
was attained Nov. 11, 1889. Growth continued, with rich strikes 
of gold in the Klondike in 1897, and later in Alaska, stimulating 
the trade of cities on Puget sound, and the new prosperity was 
celebrated at  the Alaska-Yukon exposition in 1909. 

Perhaps the major development in the state through the first 
half of the 20th century was the Columbia basin and related proj- 
ects designed for purposes of hydroelectric power generation, ir- 
rigation, flood control, navigation improvement and stream flow 
regulation, and recreation. The first navigation improvement 
project on the river was authorized in 1911. Construction of Bon- 
neville and Grand Coulee dams in the Columbia basin project 
began in 1933; Bonneville was completed in 1937 and the main 
structure of the Grand Coulee in 1941. Irrigation on the project 
began in 1948 and irrigation with water from behind Grand Coulee 
dam began in 1952. The power plant a t  Grand Coulee was com- 
pleted in 1951. (For details see COLUMBIA RIVER.) 

Washing ton  Politics.-Washington state politics have not ob- 
served strict party lines. For more than 40 years, the state leaned 
toward the G.O.P., except for the elections of 1896 when a fusion 
of Democrats and Populists had been effected; 1912, when Theo- 
dore Roosevelt's Progressives captured the state; and 1916, when 
IVoodrow Wilson triumphed. I n  1932 the trend was reversed. 
Democratic candidates for president carried the state from then 
on to 1938. Except for holdovers, the Democrats monopolized 
the state's congressional delegation until 1942 and from 1934 to 
1960 there has been but one Republican U.S. senator from the 

state. Democrats have held most of the state's elective offices 
from 1932 through 1960 and except for the sessions of 1947 and 
1949, have had majorities in both houses of the legis!ature. 
Dwight D. Eisenhower. Republican, was favoured for president by 
Washington voters in 1952 and 1956 and Richard M. h'ixon, Re- 
publican, in 1960. 

GOVERNMENT 

Washington is governed under its original constitution, adopted 
on Oct. 1, 1889, and later frequently amended. Except for the 
powers of initiative and referendum which the people possess by 
virtue of a constitutional amendment in 1912, the legislative au- 
thority of the state is vested in the legislature, consisting of a 
senate and a house of representatives. I t s  regular meetings occur 
in January of odd-numbered years at  Olympia, the capital, and 
are limited by the constitution to 60. days. Special meetings may 
be called by the governor a t  his discretion. Senators are elected 
for four years (half of the senatorial body retires every two years) 
and representatives for two years each. I n  1935 the state legis- 
lature enacted a blanket primary law which provided that a t  pri- 
mary elections voters may vote for candidates irrespective of 
party designation. 

The state legislature is limited in three ways: (1) by the con- 
stitution, by which it is forbidden to enact special laws with re- 
spect to 18 subjects; (2) by the governor, whose veto of any bill 
or item therein must be overridden by a two-thirds vote of both 
houses, or the bill dies; and (3) by the people, who have the 
powers of initiative, referendum and recall. Amendment seven 
to the state constitution, as approved by the electorate in 1912, 
required that an initiative petition contain the signatures of lo%, 
but in no case more than 50,000, of legal voters and that referen- 
dum petitions have signatures of "six per centum of legal voters, 
but in no case more than 30,000 of legal voters." I n  1956 a new 
amendment (30) changed the number of signatures required for 
initiative petitions to "eight per centum of the number of voters 
registered and voting for governor at  the last preceding regular 
gubernatorial election" and referendum petitions to 47, of such 
signatures. Measures enacted by the people became susceptible to 
legislative alteration when amendment 26, adopted in 1952, per- 
mitted the legislature by a two-thirds vote to amend la~vs enacted 
through popular vote and made such amended acts immune to 
referendum. The state supreme court on Dec. 24, 1957, held that 
the legislature could, therefore, "change the law completely within 
the realm of the subject matter of the law." The legislature may 
stlll, if it wishes, refer any bill it has passed to the people for ap- 
proval. Any elective officer, with the exception of judges of 
courts of record, is subject to recall. 

The executive department consists of governor, lieutenant gov- 
ernor. secretary of state, treasurer, auditor, attorney general, su- 
perintendent of public instruction, commissioner of public lands 
and insurance commissioner, each chosen for a term of four years. 
In 1921 the legislature passed an act known as the rZdministrative 
code. which abolished about 70 boards and commissions that had 
come into existence from time to time and distributed their duties 
among ten ne

w 

departments. In  view of new functions and real- 
locations of duties. these were increased in the second half of the 
20th century to 16 departments, three commissions and a veterans' 
council, each having a full-time director and permanent staff. 

The judicial department is composed of the supreme court of 
the state, the superior courts for the counties and courts of jus- 
tices of the peace for cities, towns or precincts. The last named 
deal with civil cases involving less than $300 and criminal cases 
below the rank of felony. Justices of the superior courts are 
elected for four years. The jurisdiction of the supreme court is 
almost entirely appellate. 

Finance.-Property values, total personal income and taxes 
increased from 300% to 500% during the three decades prior to 
1960. The assessed valuation of property subject to tax was 
approximately $4,500,000,000 (one-half of actual value). 

Most important in the history of the state's finances was the 
tax revolution which during the years 1932 to 1937 effected a 
change from a property tax base to one of sales and excise taxes. 
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V I E W S  OF T H E  STATE O F  W A S H I N G T O N  

T o p  l e f t :  Lake Washington floating bridge a t  Seattle, completed in 1940 Tatoosh Island 
T o p  r i g h t :  Mount St. Helens, 9.671 ft. high, as seen from Spir i t  lake B o t t o m  r i g h t :  An  ice cave under Paradise glacier, Mount Rainier National 
Cen t re  right: University of Washington campus a t  Seattle park 
B o t t o m  lef t :  Fishermen i n  the Juan de Fuca straits. In  the background is 



SCENES I N  T H E  S T A T E  OF W A S H I N G T O N  

T o p :  Seattle, along E l l i o t t  bay ( r igh t ) ,  the largest c i t y  of the Pacific piywo0d 
northwest. Mount Rainier, 14,408 ft. high, of the Cascade range is in B o t t o m  le f t :  Group of state buildings, inc luding the capi to l  a t  Olympia, 

the background on the southern end of Puget sound. The dome on the legislative buiid- 

Cen t re  l e f t :  Harrowing farmland for wheat near Coifax i n  the eastern part  i ng  is of solid-stone construction, one of two  such domes i n  the U.S. 
-< .,.- -,ma,. B o t t o m  r i g h t :  Por t  of Tacoma, a well-protected harbour i n  the western 
"I L l l C  

Cent re  r i g h t :  Peeling veneer f rom Douglas-fir logs for use in making part  of Puget sound 



WASHINGTON (STATE ) 
I n  1927 property taxes amounted to $16,109,673 or 57.22% of the 
total, whereas in 1937 these amounted to but $3,303,166 or 6.43% 
of the total. All sales taxes which in 1927 constituted but 16.95% 
of the total represented 76.76% in 1937. Washington's per capita 
sales tax collections in the second half of the 20th century were 
the highest among the states in both amount (more than $75) and 
proportion to the total (55%) in 1958. Other major revenues in 
that year were the business and occupation tax, gasoline tax, li- 
censes, motor vehicle excise taxes and liquor board net profits. 
General property taxes still are the basis for local levies. 

Efforts to establish an income tax have been nullified by two 
adverse decisions of the state supreme court in 1930 and 1933 
and the defeat by the electorate of income tax amendments to the 
state constitution in 1934, 1936, 1938 and 1942. Another obstacle 
to  alteration of the tax base is the 1944 amendment to the state 
constitution which limits aggregate tax levies upon real and per- 
sonal properties in excess of "forty mills on a dollar of assessed 
valuation." 

POPULATION 

The population of Washington in 1860 was 11,594; in 1890 it 
was 357,232; in 1910, 1,141,990. By 1950 it  had reached 2,378,- 
963, and in 1960 it was 2,853,214. 

The 1960 figure represents an increase of 19.9% over the popu- 
lation in 1950. The population per square mile in 1960 was 41.8, 
as compared with 34.9 in 1950 and with 49.6 for the U.S. in 1960. 

Of the 1960 population 1,534,309, or 54.8%, lived in incorpo- 
rated places of 2,500 or more, as compared with 54.7% in 1950, 
when these places constituted the urban area. The entire urban 
population, which included also the thickly settled suburban area, 
or "urban fringe," adjacent to Seattle, Spokane and Tacoma, and 
ten unincorporated places of 2,500 or more outside this fringe, in 
1960 amounted to 1,948,664 or 68.3% of the state total. 

Washinnton: Places of 5,000 or More Population (1960 Census)* 

I Population 
Place 

1960 1950 1940 1920 / 1900 I l l -  - 
Total state . 

Aberdeen . . 
Anacortes . . 
Auburn . . 
Bellevue . . 
Belllngham . 
Bremerton . . 
Camas . . 
Centralia . . 
Chehalis . . 
Clarkston . . 
Edmonds . . 
Ellensburg . . 
Ephrata . . 
Everett . . 
Hoquiam . . 
Kelso . . . 
Kennemick . . 
Kent . . . 
Kirkland . . 
Lacey . . . 
Longview . . 
Lynwood . . 
Moses Lake 
Mountlake  erra ace 
Mount Vernon . 
Olympia . . 
Opportunity . 
Pasco . 
Port ~ n ~ e l e s  : 
Port Townsend . 
Pullman . . 
Puyallup . . 
Renton . . 
Richland . . 
Seattle . . 
Shelton . : 
Spokane . . 
Sumner . . 
Sunnyside . . 
Tacoma . . 
Toppenish . . 
Vancouver . . 
Walla Walla . 
Wenatchee . . 
Yakima . . 
*Populations are reported as constituted at date of each census. tIncludes Fair- 

haven and New Whatcom cities consolidated and incorporated as Bellingham City in 1903. 
Note: A dash indicates place did not exist during reported census, or data not 

available. 

The number of households in 1950 was 736,988. The average 
population per household was 3 in 1950. 

The population of the state was distributed by  colour and 
nativity in 1950 as follows: 89.3% native white; 8% foreign- 
born white; and 2.7% nonwhite. Of the foreign-born white pop- 
ulation, 24.9% was born in Canada, 10.9% in Sweden and 12.2% 
in Norway. 

Of the population 8.9% was 65 years old or over; and 53.7% 
of the population 14 years old and over was in the labour force. 

Of the total number of employed males, 12.4% was engaged in 
agriculture; 10.8% in construction ; 25.3% in manufacturing; 
10.4y0 in transportation; and 18.1% in ~vholesale and retail trade. 

EDUCATION 

During the territorial period, public schools of Washington were 
sustained by a levy of two mills of territorial tax matched by 
local levies of like amount. Substantial state support began with 
the "Barefoot School Boy" law of 1895 which provided each 
school district with $6 of state funds for each child of school age, 
subventions which were increased from time to time. I n  1933 
the basis of support was changed to a grant of 25 cents per day 
for  each pupil in attendance. This stipend likewise later was en- 
larged. 

To  enable the public schools to pay salaries of a minimum 
set by the legislature, state subsidies were voted in 1945. The 
policy of state aid for school construction was initiated in 1947 
when a $20,000,000 bond issue was voted. The electorate ap- 
proved of a $40,000,000 issue in 1950. Education has become pri- 
marily a state responsibility. 

The total public school enrollment was 590,000 (including 13th 
and 14th grades) in the late 1950s as contrasted with 390,000 ten 
years previously; costs per pupil in attendance were approximately 
$350 and $230 for the same period. The trend toward the con- 
solidation of school districts continued, the number being reduced 
to fewer than 500 in 1960 from more than 1,400 in a period of 
20 years. 

Higher Education.- The state-supported University of Wash- 
ington, Seattle, was established in 1861 as the Territorial Univer- 
sity of Washington; the name was changed to the present when 
the territory became a state in 1889. Divisions include colleges of 
architecture and urban planning, arts and sciences, business ad- 
ministration, education, engineering, fisheries. forestry and phar- 
macy; graduate school; schools of law, medicine, dentistry, nursing 
and social work; and division of adult education. Some of the 
university's facilities include Charles Lathrop Pack Demonstration 
forest, 2,300 ac., a t  La Grande; Lee Memorial forest, 160 ac., near 
Maltby; biological laboratories a t  Friday Harbor on the San Juan 
(Haro) Islands; West Seattle research laboratory for electronic 
research, in West Seattle; and a center for graduate study a t  Han- 
ford, located at  Richland, administered under contract with the 
Atomic Energy commission. 

Washington State university, Pullman, university and land- 
grant college, was chartered in 1890 as Washington State Agricul- 
tural College and School of Science; the name was changed to 
Agricultural College, Experiment Station and School of Science 
of the State of Washington in 1891, to State College of Washing- 
ton in 1905 and to Washington State university in 1959. The three 
state colleges of education are Central Washington College of 
Education, a t  Ellensburg, established as Washington State Normal 
school in 1890, name changed to present in 1937; Eastern Wash- 
ington College of Education, a t  Cheney, established as Washington 
State Normal in 1890, and name changed to present in 1937; and 
Western Washington College of Education, at Bellingham, char- 
tered as Washington State Normal School at  Bellingham in 1893 
and name changed to present in 1937. Ten publicly accredited 
community junior colleges are merged with an extended secondary 
school program. 

Privately endowed universities and colleges include, in Spokane, 
Gonzaga university (Roman Catholic; 1887) and Whitworth col- 
lege (affiliated with the United Presbyterian Church in the U.S.A.; 
1890); in Tacoma, Pacific Lutheran university (1894), name 
changed from Pacific Lutheran college in 1960, and College of 
Puget Sound (related to Methodist Church; 1888); in Seattle, 
Seattle Pacific college (affiliated with the Free Methodist Church; 



1891) and Seattle university (Roman Catholic; 1891) ; in Walla 
Walla, Whitman college (nonsectarian; 1859); and in College 
Place, Walla Walla college (Seventh-day Adventist ; 1892). 

HEALTH, WELFARE A N D  CORRECTIONS 

P u b l i c  Health.-The department of public health deals with 
vital statistics and preventive medicine services and provides su- 
pervision of sanitation and local health services. Although no 
longer in charge of direct medical care to children, the work of the 
section of maternal and child health and crippled children has been 
substantially enlarged. I n  1959 this department was assigned the 
establishment of "a state-wide program for the study, treatment 
and rehabilitation of persons suffering from alcoholism." 

Assistance.-The department of assistance determines eligibil- 
i ty and degrees of need of claimants for assistance in the categories 
of old age, dependent children and foster care, blindness, disability, 
medical care, general need and burials. Reductions in the state's 
direct assistance payments, caused by the operation of the Old Age 
and Survivors insurance and unemployment insurance, have, to a 
considerable degree, been offset by accentuated health problems of 
old persons and by prolonged economic recessions which have re- 
sulted in unemployed persons' losing eligibility for further bene- 
fits. 

Special  T r a i n i n g  f o r  Y o u n g  Persons.-Notable among sev- 
eral reallocations of functions of state welfare agencies was the 
law of 1951 which placed a ne\i7 emphasis upon the needs of young 
persons. Subordinated to the department of institutions, the di- 
vision of children and ~ o u t h  services became responsible for men- 
tally, physically, emotionally and socially handicapped children. 
Although institutional care is provided at  special schools, homes, 
hospitals and youth camps, the policy of the division is to retain, 
insofar as possible. parental ties and to establish young persons in 
normal homes and sound social environments. 

R e h a b i l i t a t i o n  a n d  Correction.-The program of the de- 
partment of institutions has changed pronouncedly from one of 
custody and correction to one of rehabilitation and treatment. 
Besides operating three hospitals for mental health, the peniten- 
tiary at  lValla Walls, the reformatory at  Monroe and a system of 
honour camps, the department administers a bureau of criminal 
identification, two veterans' homes and a veterans' colony. 

THE ECONOMY 

Agriculture.- The acreage of farm land increased from ap- 
proximately 15,200,000 ac. before World War I1 to more than 
17,500,000 ac. in the second half of the 20th century, but the num- 
ber of farms decreased from more than 80,000 to about 65,000. 
Crop land harvested amounted to about 4,300,000 ac., the remain- 
der being classified largely as pasture and ~voodland. The total 
value of farm land and buildings increased from $593,000,000 be- 
fore World War I1 to $2,324,000,000 by 1960. Tenancy has be- 
come negligible since many large and prosperous operators rent 
land, and the small unit farmers generally are full owners. The 
degree to which motor power has been substituted for animal power 
in the operation of farm equipment is no better revealed than in 
the reduction of the number of horses, which in 1915 numbered 
311,000 and by the 1960s only 37,000. Also, there were fewer 
sheep, which in 1920 numbered 725,000 but in 1960 fewer than 
250,000. Because the feeding of high-quality stock from grain 
surpluses has become profitable, the number of cattle has increased 
from fewer than 500.000 in 1910 to more than 1,000,000 by the 
second half of the 20th century. 

Dry field peas constituted a bonanza crop during the years 1935 
to 1949 and reached a peak production of 5,259,000 bags valued 
a t  $25,500,000 in 1943. Acreage reductions cut this figure to about 
1,000,000 bags in the 195Os, and, whereas there was some recovery 
by 1960, green peas for processing supplanted the other variety 
in production and value. With the Columbia basin project lands 
going under cultivation, sugar beets, tried but virtually abandoned 
a t  the turn of the 20th century, went into conspicuous production, 
as did another comparatively new crop, dry edible beans. 

The ten leading farm products by value in the second half of the 
20th century were wheat, milk, apples, cattle and calves, eggs, hay, 

barley, hops, chickens and broilers, and pears. Washington en- 
joyed first place among states in the production of apples, hops, 
potatoes (late summer), spearmint and peppermint; and ranked 
high in the production of dry peas. green peas for processing, Bart- 
lett and other pears, apricots, filberts and sweet cherries. 

Mining.-Washington mines had during the century ending in 
1960 yielded mineral and mineral aggregates to a total value of 
more than $1,000,000,000. Production pronouncedly stimulated 
by lt'orld War I1 expanded with even greater rapidity thereafter, 
metal production doubling during the ten-year period beginning 
1944. All minerals increased in yield from 336,483.000 in 1944 
to more than $60,000,000 annually by 1960. Coal, which attained 
a production of 4,000,000 tons valued at  $14.000.000 in 1918, 
declined because of competition and other factors but large re- 
serves remained if demand should revive. Sand and gravel con- 
stituted the largest nonmetal products, and zinc, lead, gold and 
silver were the leading metals. 

Several factors were responsible for the boom in metals produc- 
tion during the period from 1933 to 1955: United States govern- 
ment policies of pegging the price of gold; purchasing silver; 
the discoveries of remarkably rich veins in Stevens and Ferry 
counties; and the development in the northeastern part of the 
state of the largest known body of low-grade lead and zinc ore 
in the United States. Research in electrometallurgy gave new 
significance to the magnesite (magnesium carbonate) ores of 
Stevens county, and the availability of cheap electric power from 
the Bonneville and Grand Coulee projects prompted the establish- 
ment of aluminum reduction plants a t  Vancouver, Longview, Spo- 
kane, Tacoma, Mead and Wenatchee, and an aluminum rolling mill 
a t  Trentwood. 

The need for  fissionable materials and the resulting reconnais- 
sances brought to light in northeastern Washington deposits of 
uranium and a processing plant was established in 1957. The year 
1957 also witnessed the beginning of flo~v from the first commer- 
cially producing oil well in the state near Ocean City, Grays 
Harbor county. The Holden copper mine of the Howe Sound 
company, located on Lake Chelan in Chelan county, once the 
largest single metallic mine operation in the entire Pacific north- 
west, including Alaska, ceased operation in 1957. 

Forests a n d  Lumbering.-Except for 1914, when Louisiana 
reported the largest production of lumber, Washington led the 
states from 1905 to 1938, but in that year it yielded first place to 
Oregon and by 1954 had also fallen to third place behind Califor- 
nia. The state retained paramountcy in the production of wood 
pulp, but lost it in the production of ply~vood. Of the total land 
area of the state, over half (23,868,000 ac.) was in forest, of which 
19,490,000 ac. were of commercial quality and 1,279,000 ac. pro- 
ductive but reserved. Annual tree growth in commercial stands 
of the state was about 650,000,000 cu.ft. in the 1950s, less than 
the cut of almost 800,000,000 cu.ft. 

There are seven national forests entirely within the state and 
parts of two others within its boundaries, and the total area of 
these lands is 5,674,000 ac. These and Olympic National park with 
area of 888,558 ac., Mt. Rainier Kational park of 241.571 ac., as 
well as 116 state recreation areas with a total area of more than 
65,000 ac. are available to the public for recreation. 

Fisheries.-Washington relinquished its leadership in Pacific 
coast fisheries to California in 1922 and suffered further decline 
in the depression years of the early 1930s. Whereas by 1960 the 
amount of the annual catch had declined to about 136,000,000 lb., 
processed value had increased to more than $35,000,000. 

The construction of irrigation and power dams placed the entire 
salmon industry in jeopardy. To offset these injuries, fishways 
were constructed around some dams. The state expanded its pro- 
gram of operating hatcheries for commercial and game fish and 
has taken steps to clear streams of obstructions and polluting ele- 
ments. The Pacific International Salmon Fisheries commission 
administrated a program to preserve the salmon fisheries of Puget 
sound and adjacent waters. 

M a n u f a c t u r i n g  a n d  Transportation.- The pattern of 
growth of the state's manufacturing industry since 1899 has in 
the main followed that of the nation, although the rate of growth, 
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particularly between 1899 and 1909, has been somewhat greater. 
Lumbering and lumber products, paper and paper products have 
been resource-oriented industries, whereas transportation equip- 
ment, particularly aircraft since 19 16, has been labour-oriented. 
Most pronounced has been the progress in the processing of pri- 
mary metals, which depends upon abundant and cheap energy, and 
of atomic chemicals, which depends upon the substantial water 
supply from the Columbia river. (For hydroelectric development 
see COLU~CBIA RIVER.) These diverse factors redound to the sta- 
bility and prosperity of the state's industry. 

The ten leading industries deal with transportation equipment; 
lumber and wood products; pulp, paper and paper products; food 
and kindred products; primary metals; chemicals and chemical 
products; printing and publishing; machinery (except electrical) ; 
fabricated metals; and stone, clay and glass products. Only the 
first two of these industries and agriculture outranked tourism. 

By the middle of the 20th century, the state highway system 
had recovered from the exceptionally heavy use to which it was 
put during the World War I1 period. To meet the demands of 
postwar tourist traffic, the state legislature in 1947 enacted the 
Limited Access Highway act, which placed 2,388 mi. of the state's 
highways under a master plan for conversion to limited access. 
Two important bridges, the first a concrete pontoon bridge across 
Lake Washington, the other a suspension bridge across Puget sound 
at  Tacoma, facilitated motor traffic across these waterways. In  
1960 there were approximately 56,000 mi. of highways in the state. 
The state was served by ten airlines, and there was a total of more 
than 100 airports and a dozen seaplane bases, in addition to pri- 
vately owned restricted-use airports. There were almost 6,000 
mi. of railroad track. 

See also references under "Washington" in the Index volume. 
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WASHINGTON, D.C., the capital city of the United States, 
conterminous with the District of Columbia. centre of a metro- 
politan area extending over adjacent territory in Maryland and 
Virginia. By the middle of the 20th century Washington had he- 
come an important world capital and a news centre equal to or of 
greater importance than such European capitals as London, Paris 
and Berlin. 

The city lies on the northeast bank of the Potoinac river at the 
head of tide and navigation, 40 mi. S.W. of Baltimore, 135 mi. 
S.W. of Philadelphia and 226 mi. S.W. of New York city. Its 
area is 69 sq.mi. The population in 1960 was 763,956, a 
decrease of 4.8% from 1950. The standard metropolitan statisti- 
cal area, as defined by the census bureau, comprises, in addition 
to the city of Washington, Arlington and Fairfax counties and the 
independent cities of Alexandria (Q.v.) and Falls Church in Vir- 
ginia and Montgomery and Prince Georges counties in Maryland; 
its 1960 population was 2,001,897, an increase of 36.7% over 1950. 
Silver Spring, Md., is a large residential suburb. 

Washington'has sometimes been called "Uncle Sam's company 
town." I ts  first business is service to the federal government and 
to its 241,000 civilian employees who work and live in the metro- 
politan area. Military personnel are stationed at  Ft. Lesley J. 

McNair and the navy yard in Washington; a t  nearby Andrews 
air force base in Maryland; and in Virginia a t  Ft. Myer, Ft .  Belvoir 
and the marine corps base in Quantico. 

The climate of Washington is characterized by frequent periods 
of high humidity, occasional periods of oppressive heat in summer 
and moderately mild winters. The mean winter temperature (De- 
cember, January and February) is 35" F. and the mean summer 
temperature (June, July and August) 75". Extremes range, how- 
ever, from a maximum of 106" to a minimum of - 15". There is 
an average annual precipitation of 42.2 in., evenly distributed 
throughout the year. 

HISTORY 
Origins of the Capital.-The United States was the first na- 

tion in the world to plan a capital exclusively for its seat of 
government, although in the 20th century Australia, Pakistan and 
Brazil followed that example. Before 1800 the congress of the 
young republic sat in eight cities-Philadelphia, Baltimore, Lan- 
caster, York, Princeton, Annapolis, Trenton and New York. I n  
1783, while convened in Philadelphia, congress was unable to 
raise money to pay the soldiers who had served to the end of the 
Revolution. Pennsylvania troops stationed near.by, upon finding 
themselves furloughed without pay, defied their officers and 
marched to the statehouse to demand justice from congress and 
the executive council. Neither the Pennsylvania state government 
nor the city offered protection. James Madison commented that 
if the city would not support congress, it was high time to remove 
to another place. Congress did, in fact, adjourn to  meet three 
days later in Princeton, N.J. 

Competition was very keen to secure the seat of government, 
for it seemed to ensure a bright commercial future for any small 
town and would increase the prestige and wealth of established 
centres. Kingston, N.Y., made the first offer and in rapid suc- 
cession invitations followed from New York; Boston; Philadel- 
phia; Newport, R.I.; PVilmington, Del.; Trenton, N.J.; Reading 
and Lancaster, Pa. ; Annapolis, Md. ; Williamsburg, Va. ; and York- 
town, Pa. During the debate in congress a question was raised 
as to the jurisdiction proper for congress to exercise over the place 
of the permanent government. The constitution of the United 
States settled the question as far as it  touched the relationship of 
federal to state authority. By that document congress is given 
power "To exercise exclusive Legislation in all Cases whatsoever, 
over such District (not exceeding ten Miles square) as may, by 
Cession of particular States, and the Acceptance of Congress, be- 
come the Seat of the Government of the United States . . ." Un- 
fortunately neither the constitution nor the later "residence act" 
spelled out the relationship of congress to citizens living within the 
ten-mile square, although James Madison in The Federalist, which 
sought to win converts to ratification of the constitution, declared 
that local citizens would as a matter of course enjoy the rights of 
self-government. 

The debate on the "residence act" early recognized the wisdom 
of placing the national capital on a navigable waterway and in a 
geographically central location between Georgia and New Hamp- 
shire. The advantages of relatively easy access to the trans- 
Allegheny west were also obvious. But sectional conflict ran 
strong. Madison, Jefferson and Washington all urged a site on the 
Potomac river, for they believed a southern capital essential to 
the economic recovery of the war-scarred south; northerners, apart 
from their aspirations for a locality uithin their region, were op- 
posed to any place within slaveholding territory. According to 
Jefferson, the deadlock in congress was finally broken by a "deal" 
between himself and Alexander Hamilton : Jefferson aligned enough 
votes to ensure federal assumption of state Tar debts in return for 
Hamilton's support of a southern site for the capital. The act 
passed in 1790 specified a district not exceeding ten miles square 
to be located on the Potomac river "at some place between the 
mouths of the Eastern Branch and the Connogocheague." The 
president mas authorized to appoint three commissioners who, un- 
der the direction of the president, were to survey and define the 
district, to purchase or accept the necessary lands and to provide 
suitable buildings for the public offices. To give time to complete 
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these arrangements, the seat of government was to remain in 
Philadelphia until 1800. 

George Washington's first reference to this decision occurs in 
his diary under date of July 12, 1790: "and about noon had two 
bills presented to me by the joint committee of Congress. The 
one, an act for establishing the temporary and permanent seat of 
the Government of the United States." On Jan. 24, 1791, Wash- 
ington sent a message to congress stating that he had selected a 
site and directed commissioners "to survey and limit a part of the 
territory of the ten miles square on both sides of the river Potomac 
so as to comprehend Georgetown in Maryland and extend to the 
Eastern Branch." He suggested that congress choose whether the 
area should extend lower in Maryland and include the town of 
Alexandria in Virginia or reach farther north. Without any dis- 
cussion congress accepted the president's first proposal, placing the 
southern extremity of the federal district a t  the mouth of Hunting 
creek just below Alexandria. Public opinion endorsed the choice. 

As commissioners, Washington appointed Thomas Johnson of 
Frederick, Md.; Daniel Carroll of Rock Creek, Md.; and David 
Stuart of Hope Park near Fairfax Court House, Va. While An- 
drew Ellicott of Maryland surveyed the bounds of the ten-mile 
square, laid obliquely with the compass (69$ sq.mi. within Mary- 
land, the remainder to the south in Virginia), the president faced 
two problems: exactly where within the federal district the city 
should rise and how to induce the planters and farmers who owned 
the land to sell it a t  a reasonable price. Washington entrusted 
the first task to Maj. Pierre Charles L'Enfant (q.v.), a young 
French engineer who had served in the Revolutionary War. As 
soon as L'Enfant had chosen the site bordering the Eastern branch 
and the Potomac and encompassing Jenkins hill to the east and 
most of the valley of Tiber creek, the president began negotiations 
with the 19 principal proprietors of the land needed. With some 
difficulty he persuaded them to convey it  to him in trust, "in con- 
sideration of the great benefit we expect to derive from having 
the federal city laid off upon our lands," upon condition that "the 
president shall have the sole power of directing the federal city 
to be laid off in what manner he pleases." Half the lots were to 
go to the public and half to the original owners. For the streets 
the proprietors were to receive no compensation, but for the land 
taken for public use, they were to be paid a t  the rate of F25 per 
acre. On March 31, 1791, Jefferson wrote to Washington, "The 
acquisition of ground is really noble. . . . I think very liberal 
reserves should be made for the public." 

Plan of t h e  City.-At the president's request, Major L'Enfant 
undertook to prepare a plan of the city. "After much menutial 
search for an eligible situation," he wrote, "I could discover no 
one so advantageously to greet the congressional building as that 
on the west end of Jenkin's Heights, which stands as a pedestal 
waiting for a monument." For the "presidential palace" he se- 
lected a ridge west of Tiber creek near the' Potomac. The plan 
placed the executive mansion on a north-south axis intersecting an 
east-west axis from the congress house to the river. Near the 
intersection a t  which L'Enfant proposed to place an equestrian 
statue, the shaft of the Washington monument rose in the 19th 
century. A broad thoroughfare, Pennsylvania avenue, was to run 
from the congress house to the president's palace, about which the 
executive department office buildings should be grouped. Water- 
falls cascading from the terrace of the congress house should de- 
scend into a pool a t  the foot of what came to be called Capitol 
Hill and thence flow into the Potomac through a mile-long grand 
canal bordered by gardens. The shore of the Eastern branch with 
its deep water should serve as the city's commercial centre, while 
an arcade stretching due east from the congress house should ac- 
commodate shops. Upon a gridiron of irregular rectangular blocks 
L'Enfant's plan superimposed diagonal avenues devised to con- 
verge a t  the capitol and the executive mansion and to form scores 
of squares, circles and triangles at  street intersections, where monu- 
ments and fountains should be placed. The Frenchman designated 
a square on a small hilltop overlooking the Potomac beyond the 
executive mansion as the site for a national university. 

Unhappily, L'Enfant delayed the completion of his map, which 
had to be engraved in order to have copies to show potential buy- 
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ers the location of lots available for private purchase. Time be- 
came important, since the commissioners in charge of building the 
public edifices in the city they named Washington had to supple- 
ment the $190,000 advanced by Maryland and Virginia and public 
auction of lots in the city appeared to be the only feasible way 
of raising the money. Since L'Enfant refused to co-operate with 
the commissioners, the president reluctantly dismissed him and 
requested Andrew Ellicott to prepare from L'Enfant's sketch the 
map for the engraver. 

The public auctions brought in disappointingly small sums, but 
while land for the principal streets was surveyed and cleared and 
a few private dwellings went up, the commissioners advertised for 
plans ior the halls of congress and the president's house. The plan 
accepted for the capitol was that of William Thornton, a versatile 
West Indian doctor who had lived for a time in Philadelphia but 
had had no previous architectural experience. George Washing- 
ton laid the cornerstone on Sept. 18, 1793, amid solemn Masonic 
ceremonies. The most suitable design for the executive mansion 
was submitted by James Hoban, an Irishman. Built of Virginia 
freestone so white that as early as 1811 people occasionally spoke 
of the "White House," the exterior of the dignified two-story house 
was ornamented with an Ionic portico and balustrade. In  spite 
of shortage of funds, labour troubles and quarrels among the men 
superintending the work, the commissioners had all three buildings 
near enough completion to permit the executive departments of 
the government to move to Washington in the early summer of 
1800. In  mid-November congress convened in the new capital, by 
then a community of 2,464 free inhabitants and 623 slaves. 

1 9 t h  Century.-George Washington envisaged a national cap- 
ital eventually as large as most European cities, while Jefferson 
thought a century would produce a city of 100,000 and later years 
possibly a metropolis of 200,000. But until the Civil War, growth 
was slow. During the first decade in the new capital, members of 
congress, irked by the discomforts of the raw little city, repeatedly 
talked of abandoning it  and returning to Philadelphia. I n  1801 
congress created a court system for the district and established 
two counties, Washington county above the Potomac, where Mary- 
land laws should continue to prevail, and Alexandria county to 
the south, where Virginia law should operate, unless specific acts 
of congress superseded the laws of the two states. After granting 
city charters to Washington, Georgetown and Alexandria, congress 
left the municipalities largely to fend for themselves. Lack of 
money left Washington without proper streets or other conven- 
iences beyond those a handful of local taxpayers could provide. 
In  1814, after British troops had entered the city and burned the 
Capitol and the president's house, a narrow majority in congress 
voted to rebuild the capital on the Potomac. Niggardly federal 
appropriations continued to make difficulties for the city. Visitors, 
whether from home or abroad, ridiculed the grandiose layout of 
the "City of Magnificent Distances" which Charles Dickens in 
the 1840s derisively labeled the "City of Magnificent Intentions." 
And yet little by little the capital developed. When fire destroyed 
the treasury in 1833, congress decreed that the new building must 
stand on the old site, but as treasury officials demanded 114 rooms, 
the architect, Robert Mills, lengthened the building so that it  
spread across the approach of Pennsylvania avenue to the White 
House. The Patent office and a new Post Office building, both 
in the classical style of architecture, went up on F street. Be- 
cause congress had never approved the plan of founding a national 
university, the square L'Enfant had reserved for it  stood empty 
until 1843 when the navy department built a small observatory 
there as a depot of charts and instruments. Three years later 
the red brick "Norman castle" designed by James Renwick to 
house the newly created Smithsonian institution began to rise on 
the Mall. 

In the 1850s construction of two wings and a new 287-ft.-high 
dome for the Capitol began under the direction of Thomas U. 
Walter, who drew the plans. At President Lincoln's insistence, 
work on the dome, symbol of national solidarity, continued during 
the American Civil War until in Dec. 1863, to the accompanying 
boom of cannon fired from the Union forts ringing the district, 
Thomas Crawford's "Statue of Freedom" was lifted to the top of 
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P H O T O S  (TOP L E F T )  S T O C K  P H O T O S  F R O M  B L A C K  S T A R ,  ( T O P  R I G H T )  W I D E  W O R L D ,  ( C E N T R E  L E F T )  A .  D E Y A N E Y .  I N C . .  ( B O T T O M  L E F T )  T A G E R - P I X  F R O M  P U B L I X ,  ( B O T T O M  R I G H T )  

E W l N G  G A L L O W A Y  

T o p  le f t :  The U.S. capitol B o t t o m  l e f t :  Supreme Court building, opposite the east f ront  of the capitol 
T o p  r i g h t :  Sentry a t  the Tomb of the Unknown Soldier in Ar l ington Na- B o t t o m  r i g h t :  A i r  view of Capitol H i l l  which dominates the landscape in 

t ional  cemetery, Virginia, across the Potomac from Washington the Dist r ic t  of Columbia. The two identically shaped buildings a t  the 
Cent re  le f t :  The garden f ron t  of the executive mansion, better known as r i g h t  house the house office bui ld ing and annex (below) and the senate 

the Wh i te  House office bui ld ing (above) 
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PHOTOS ( A L L  E X C E P T  BOTTOM R I G H T )  A .  D E V A N E Y ,  INC., ( B O T T O M  R I G H T )  CHARLES S I M M O N S  FROM BLACK STAR 

T o p  l e f t :  The Thomas Jefferson memorial and cherry blossoms in bloom Centre le f t :  The Smithsonian Institution 
T o p  r ight:  The Washington monument, viewed from the colonnaded walk Bot tom left :  Air  view of the Pentagon building 

of the Lincoln memorial B o t t o m  r ight :  Main entrance of the Library of Congress 
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the dome's crowning cupola. The building of the Washington 
monument, however, started by a private society in 1848, halted 
in 1855 when the society ran out of money. 

Upon the outbreak of the Civil War, Washington's population 
suddenly doubled, for the city became the principal supply depot 
for the army of the Potomac, a great hospital centre and the source 
of government contracts. Moreover, about 40,000 former slaves 
from Maryland, Virginia and farther south, freed by President 
Lincoln's Emancipation Proclamation, poured into Washington, 
bringing with them difficult social and economic problems for the 
federal government and the federal city. At the end of the war 
most of the floating white population disappeared but the former 
slaves generally remained. Few of them had any education or 
knew how to adjust to city life. Repair of the streets, cut to 
ribbons during the war by heavy army wagons and the trampling 
of cattle driven to abattoirs in the city, offered some jobs for the 
unskilled. but unemployment was widespread. In the meantime, 
proposals in congress to move the capital to the midwest alarmed 
the local community. 

I n  1871, however, congress authorized construction of a $2,000,- 
000 building west of the White House for the state, war and navy 
departments; established a board of public works under the new 
territorial government; and hinted, so Washingtonians believed, 
that federal appropriations would be forthcoming to ease the tax 
burden of laying sewers, grading and paving the streets and gen- 
erally modernizing the city. Alexander Shepherd, who took charge 
of the board of public works, acted quickly to carry out his "com- 
prehensive plan of improvements." I t  proved enormously ex- 
pensive, creating a debt of over $18,000,000, partly because much 
of the work mas ill-planned and faulty in execution. Yet the 
results, though bankrupting the district and ending all local self- 
government, were magnificent stretches of paved, well-lighted 
streets, lined with carefully tended shade trees and an underground 
sewage system for mis t  of the city. By 1875 Washington had 
become a show place of the nation. Monuments to national heroes 
began to multiply, supplementing Clark Mills' equestrian bronze 
of Andrew Jackson emplaced in Lafayette square in 1853 and his 
statue of George Washington unveiled in Washington circle on 
Feb. 22, 1860. Statues of Generals James McPherson, George 
Thomas, Winfield Scott, John Logan, Philip Sheridan and of Adm. 
David Farragut rose in the circles and squares bearing their names, 
while the figure of the "Great Emancipator," paid for by subscrip- 
tions raised among freedmen, was placed in Lincoln park east of 
the Capitol. The completion of the unadorned 555-ft. shaft of 
the Washington monument in 1884 seemed to contemporaries to 
give the city its crowning touch. 

But L'Enfant's plan had been largely forgotten. In  1887, after 
many years of oblivion, the original manuscript of the 1791 "Plan 
of the City of Washington" was rediscovered and traced in the 
offices of the geodetic survey. The State, War and Navy building, 
meanwhile, had broken the stretch of New York avenue beyond 
the White House, just as the treasury blocked Pennsylvania avenue 
and the Smithsonian institution and a Gothic stone railroad depot 
obtruded on the Mall. Later a stone post office, set a t  an angle 
to Pennsylvania avenue at  12th street, and in 1897 the ornate 
Italian Renaissance Library of Congress across Pennsylvania ave- 
nue on Capitol Hill did further violence to L'Enfant's design. 

L'Enfant's plan had never included the area beyond Boundary 
street, the Florida avenue of today. There, by the 1890s, suburban 
sprawl had begun to make orderly development all but impossible, 
although the district commissioners obtained authority from con- 
gress to engage Frederick Law Olmsted, Jr., son of the man who 
had landscaped the Capitol grounds in the 1870s, to map out a 
harmonious street and park system to govern the city's future ex- 
pansion. Less obvious to the casual observer but nonetheless 
obstructive to wholesome civic growth were the shanties and over- 
crowded tenements that had sprung up in the alleys in the heart 
of the city. Scarcely a stone's throw from the Capitol and the 
White House, hidden alley slums contained thousands of Negroes 
and impoverished whites living in utmost squalor. In George- 
town also, officially made part of Washington in 1895, deteriora- 
tion had set in, leaving islands of beautiful 18th-century houses 
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surrounded by a sea of ramshackle dwellings without running water 
and sanitary facilities. The banks of Rock creek were a rubbish 
dump. But Chicago's "White City," created in two years' time 
by a team of distinguished architects, landscape gardeners and 
sculptors for the World's Columbian exposition, 1893, had made 
a deep impression throughout the United States and inspired Wash- 
ingtonians to emulation. The opening in 1898 of a handsome new 
building on 17th street for the Corcoran Gallery of Art lent en- 
couragement. Yet a t  the turn of the century the chief triumph 
of local leaders of the "city beautiful" and "social betterment" 
movements was the redemption of the tidal swamps of the Potomac 
flats beyond the Washington monument and the opening of the 
National Zoological park and Rock Creek park beyond. 

20 th  Century.-Parks, Buildings and Monuments.-Celebra- 
tion of Washington's centennial in 1900 afforded an opportunity to 
local members of the American Institute of Architects and other 
citizens interested in beautification of the capital to promote their 
tentative plans. Sen. James McMillan, chairman of the senate 
committee on the District of Columbia, enlisted the services of 
four experts, Daniel H. Burnham and Charles F. McKim, archi- 
tects; Augustus Saint-Gaudens, sculptor; and Frederick Law Olm- 
sted, Jr., landscape architect, whose recommendations were em- 
bodied in a report presented by Senator McMillan to the senate 
in Jan. 1902. As a direct result of the McMillan report and of 
the personal negotiations carried on by Senator McMillan and 
the commission, the railroad tracks and stone depot were removed 
from the Mall and, opening out on a wide landscaped plaza, the 
Union station was erected as a fitting entrance to the capital of 
the nation. The commission adapted and developed plans for 
the Mall, recommended sites for new government buildings and 
designed a complete park system, only part of which congress 
accepted. In  keeping with the commission's proposals, senate and 
house office buildings, placed to the north and south respectively 
of the Capitol grounds, were finished by 1910; a building for the 
district government stood at  14th street below Pennsylvania ave- 
nue; a new public library occupied Mount Vernon square; a 
building for the recently organized National War college rose on 
the old arsenal grounds at  the mouth of the Eastern branch; and 
a new Department of Agriculture building near the Smithsonian 
institution and, across the Mall, the United States National mu- 
seum were opened. 

In addition to new monuments in the triangles formed at  the 
intersections of streets and diagonal avenues, the Grant memorial 
and a statue of Gen. George Meade were placed a t  the foot of 
the "Hill" and at  the head of the Mall, while a t  the four corners 
of Lafayette square statues commemorated heroes of the American 
Revolution-Lafayette, Rochambeau, Von Steuben and Kos- 
ciuszko. Under the direction of the National Cathedral founda- 
tion, organized in the 1890s by a group of Episcopalians, the great 
Cathedral of SS. Peter and Paul began to rise on a commanding 
site in northwest Washington. 

In  1910 Pres. William Howard Taft  appointed the first Com- 
mission of Fine Arts, including on it three who had been identified 
with the park commission of 1901 : Daniel H. Burnham; Frederick 
Law Olmsted, Jr.; and Charles Moore. The commission chose 
the Mall site for the Lincoln memorial beyond the Washington 
monument but was unable to prevent the location of the Depart- 
ment of Interior building on 18th street near a cluster of non- 
governmental edifices, the Constitution hall of the Daughters of 
the American Revolution, the building of the Union of American 
Republics and the American National Red Cross headquarters. 
Thanks to Mrs. William Hoaard Taft,  however, the Tidal basin, 
constructed when the Potomac flats were drained, was planted with 
the Japanese cherry trees presented to her by the mayor of Tokyo 
in 1912. Disease in some of the trees forced the superintendent 
of public grounds to replace a number of them, but before the 
end of the 1920s the circle of healthy blossoming trees every 
spring drew admiring crowds and launched Washington's annual 
cherry blossom festival. 

Although hampered by the erection of temporary government 
office buildings during World War I ,  many of which remained on 
the Mall for the next 35 years, the Commission of Fine Arts 
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exerted a steady influence to effect the ultimate realization of 
the Mall plan. Dedication in 1922 of the Lincoln memorial height- 
ened public confidence in the judgment of the commission. I t  
had selected Henry Bacon as architect of the building and Daniel 
Chester French as the sculptor to design the impressive bronze 
figure of Lincoln. The commission's advice thereafter was gen- 
erally accepted on the design and location of public buildings, 
monuments and fountains. Zoning laws administered by a zoning 
commission established in 1920, the banning of billboards in 
residential and other specific areas and the Shipstead act of 1930, 
which empowered the Commission of Fine Arts to pass upon the 
character of structures to be built on private property, provided 
further safeguards for the aesthetic development of the capital. 
Thus the lines of the Folger Shakespeare library, for which Paul 
Cret was architect and which faces on East Capitol street, har- 
monizes with the adjacent Library of Congress annex. 

The commission selected the site and design for the Arlington 
Memorial bridge spanning the Potomac at  the end of the Mall and 
leading to ArIington National cemetery. There, near a beautiful 
amphitheatre, is the Tomb of the Unknowns (formerly Tomb of 
the Unknown Soldier). On the brow of the hill looking out over 
the river toward the M'ashington monument and the Capitol stands 
the early 19th-century pillared mansion which, built by George 
Washington Parke Custis, Martha Washington's grandson, was 
once the home of Robert E.  Lee. In 1909, in belated acknowl- 
edgment of the services of Pierre Charles L'Enfant, his remains 
were placed in a grave marked with a fitting stone on the terrace 
of the Lee mansion. 

The Commission of Fine Arts, intent upon encouraging the de- 
velopment of a monumental city, successfully fought for a gen- 
erally uniform height and classical style of architecture for public 
buildings. Commission taste accounted for the facade of the series 
of departmental buildings that gradually filied most of the "federal 
triangle" bounded by Pennsylvania avenue, 15th street and north 
B street, renamed Constitution avenue. The individual buildings 
were designed by about six different firms of architects but the 
over-all effect is that of a unit, although an inner plaza invisible 
from the street gives variety to the group placed about the Post 
Office building. Across Constitution avenue on the Mall where 
the Pennsylvania railroad depot once stood, the National Gallery 
of Art, made possible by the gift of Andrew W. Mellon, was built 
in the late 1930s. John Russell Pope, the architect for the gal- 
lery, also designed the National Archives and the Public Health 
Service buildings located at the far end of Constitution avenue 
where another group of handsome public and semipublic edifices 
was built-the Kational Academy of Sciences and National Re- 
search Council building in Alexandrian Greek architectural style, 
and nearby the Pan American annex, Constitution hall and an ad- 
ministration building for the Daughters of the American Revolu- 
tion, and a second building for the American National Red Cross. 
As the department of state outgrew the building it had shared with 
the war and navy departments. that structure turned into an over- 
flow for the White House offices and a new State Department 
building began to rise in "Foggy Bottom" off Constitution avenue 
near the river. On the hill the imposing Corinthian-columned 
Supreme Court building built by Cass Gilbert faced the Capitol 
grounds and a second house office building adjoining the first went 
up on south B street, renamed Independence avenue. In the 
square to the rear of the Library of Congress the Library annex 
was placed. Only the Pentagon, in 1941 the still unfinished head- 
quarters for the war department, located across the Potomac, dis- 
played any architectural deviations from the classical form the 
Commission of Fine Arts prescribed. Thomas Jefferson indirectly 
determined the architecture for the Jefferson memorial near the 
Tidal basin, for the domed rotunda was an adaptation of his design 
for the University of Virginia library. 

Expansion of the city's parks, which the McMillan commission 
had originally urged, moved forward more slowly than did the 
federal building program. For years the acquisition of land for 
nen parks and playgrounds was limited to purchase of two or three 
small plots in Georgetown and northeast Washington and a narrow 
strip of parkway connecting Potomac park and the Mall with the 

"Zoo." In  1924, however, congress set up a park-purchase com- 
mission and by an amendment to that act in 1926 established a 
National Capital Park and Planning commission charged with 
formulating and directing on a regional basis plans for thorough- 
fares, city parks, playgrounds and recreation centres, improved 
transport facilities and the eradication of slums. The result in 
the course of the next 15 years was a park system that embraced 
about 6,900 of the 11,287 ac. in the District of Columbia and, 
through collaboration with a Maryland National Capital Park and 
Planning commission and later a Northern Virginia Regional com- 
mission, many thousands of acres in the emerging metropolitan 
area. Rock Creek park was extended into Maryland; reclama- 
tion of the swampland along the Eastern branch made possible 
the Anacostia parkway; while the Mount Vernon Memorial high- 
way along the Potomac in Virginia linked George Washington's 
home with the city named in his honour. Magnificent beeches, 
elms, magnolias, dogwoods, oaks, sycamores and maples cover 
much of the parkland, just as shade trees line many of the city's 
streets and avenues. The district's parks were administered by 
the national park service in the department of the interior, the 
playgrounds by a unit of the district government and the school 
grounds and recreation facilities by the board of education. In  
1935 a recreation board took charge of the recreation facilities of 
all three agencies. 

Housing.-Meanwhile, attempts to wipe out alley slums in Wash- 
ington and Georgetown proved abortive. Congressional acts 
passed as early as 1892 and enlarged in scope in 1906 authorized 
the demolition of unsanitary dwellings, but the strong recom- 
mendations of a housing commission appointed by Pres. Theodore 
Roosevelt were unable to resolve legal complications which arose 
over private property rights. Before 1914 the one successful public 
project was the razing of the shanties in the notorious Willow Tree 
alley and the making of a playground in the block where the 
building of the department of health, education and welfare 
would later stand. An act of 1914 forbidding all alley dwelling 
after Oct. 1, 1918. was in turn rendered inoperative by the hous- 
ing shortage that developed during and lasted long after World 
'IVar I .  Neither private philanthropy, which through organiza- 
tions such as the Sanitary Housing company undertook to get 
families out of the alley dwellings into decent low-rental houses, 
nor the district public welfare department, nor the National Cap- 
ital Park and Planning commission was able to handle the problem. 
Not until 1934 did a new Alley Dwelling authority secure the nec- 
essary powers to launch an effective slum-clearance program, be- 
ginning with the alleys in "Foggy Bottom." But further projects 
were soon crippled by insufficient funds and then by World IVar 11. 

The decade of the 1930s nevertheless saw Washington become 
a centre of social and economic reform directed by new federal 
agencies. The New Deal brought to the capital men and women 
to staff the Works Progress administration, the Securities and Ex- 
change commission, the Social Security board, the functioning of 
the National Labor Relations board and a dozen other new plan- 
ning and administrative units. Washington thus assumed a posi- 
tion of importance in national affairs far exceeding that of earlier 
years. Before World War I an English writer described the city 
as the principal "foundry" of government and the headquarters 
of scientific research but observed in cultural areas a pronounced 
provincialism. By 1940 Washington had launched a National 
Symphony orchestra and acquired by gift a National Gallery of 
Art containing the Mellon, Kress and Widener collections. 

Effects of World War II.-When the United States entered 
World War 11, Washington became the headquarters of planning 
operations for supply of all the Allied forces, as well as the ad- 
ministrative centre fof a long array of new agencies aimed a t  
regulating the wartime economy. The newly organized Office of 
Scientific Research and Development directed the programs that 
produced new types of military weapons and paved the way for 
government sponsorship in the postwar era of applied and basic re- 
search on a hitherto unheard-of scale. As leadership in diplomatic 
negotiations to hasten the end of the war fell to the United States, 
Washington became the political capital of the free world. Every 
added responsibility of the government increased the number of 
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people crowding into the city. The district's swelling popula- 
tion spilled over into nearby Maryland and Virginia, in spite of 
gasoline restrictions which made commuting difficult. 

Building postponed during the war was resumed in 1947. The 
White House, remodeled in Theodore Roosevelt's day to provide 
offices outside but adjacent to the residence, in 1949-51 underwent 
complete rebuilding, although careful architectural planning pre- 
served the exterior of the original Hoban design A second senate 
office building to the east of the first was finished in 1959, while 
work began on a third house office building southwest of the 
Capitol grounds. At the same time an extension of the east front 
of the Capitol got under way, an operation involving removal of 
the huge pillars of the east portico. A second National museum 
under construction on Constitution avenue adjacent to the 1910 
building resulted in demolition of several of the temporary struc- 
tures erected in World War I .  An additional Department of State 
building in "Foggy Bottom" began to alter the looks of the shabby 
section of the city adjoining the Rock Creek parkway. Nearby, 
George Washington university acquired several blocks of land and 
embarked upon a large expansion of its campus and buildings. 
Private enterprise built dozens of new office and apartment build- 
ings, and labour unions grown powerful during the war chose to 
erect headquarters in LVashington. Of these the most conspicuous 
were the International Brotherhood of Teamsters building near 
Union station and the American Federation of Labor headquarters 
on 16th street next to St. John's Episcopal church. Farther north 
on 16th street the National Education association erected its head- 
quarters, a large glass and marble structure, while on the hill at 
Maryland avenue the Veterans of Foreign Wars opened a new 
building of similarly modern design. A bell tom-er commemorating 
Sen. Robert Taft was completed in 1959 on a square below the 
old senate office building. Renovations in Georgetown (9.v.) 
brought about a reversal of the usual American norm whereby 
white families move out of a neighbourhood when Negroes move 
in, for the lingering charm of the little 18th-century city and its 
convenience to government offices in "Foggy Bottom" hastened a 
movement begun during the war which transformed Georgetown 
within a decade from a run-down village heavily populated with 
impoverished Negroes into a fashionable residential section oc- 
cupied almost exclusively by white people. In order to preserve 
the town's historic character, congress then forbade architectural 
changes unless approved by the Commission of Fine Arts. 

In  the interim, urban blight in the United States led congress 
to pass the Housing act of 1949, granting federal aid to states 
and cities for urban renewal. In  Washington, while criticisms 
sounded at  the slavishness with which two generations of archi- 
tects had adhered to the McMillan scheme of 1901, said to have 
been "obsolete" when it was adopted, the National Capital Plan- 
ning commission, the Redevelopment Land agency, the National 
Capital Housing authority and several departments of the district 
government collaborated in determining which sections of the 
city should be completely razed, ahich partially cleared and where 
the residents of the blighted areas should be relocated. Most of 
southwest Washington was entirely cleared, new multiple-family 
dwellings were erected there and an elaborate plan for a civic 
centre and an inner loop of a new circumferential highway system 
was accepted. Work began also on redeeming sections in north- 
east and the central area in north

w

est Washington. 

POPULATION CHARACTERISTICS 

The centrifugal trend of Washington's white population to the 
suburbs increased after World War 11. Government policies of de- 
centralization abetted the movement, reducing the former concen- 
tration of research facilities in mTashington and heightening the 
importance of locations in the outlying areas. Thus the Naval 
Medical Research institute and the National Institutes of Health at 
Bethesda; the U.S. Naval Ordnance laboratory at White Oak; the 
Army's Office of Operations Research and the Army Chemical 
Corps research centre at  Ft.  George Meade were all established in 
the Maryland suburbs, and agencies such as the Johns Hopkins uni- 
versity applied physics laboratory under contract with the govern- 
ment rarely remained in Washington. The decision to move the 

central intelligence agency to new quarters in McLean, Va., under- 
scored the government's policy. In 1950 the District of Columbia, 
which 30 years before had contained 76.5% of the persons living in 
the metropolitan area, had only 61.670. 

Negroes drawn to the capital during U70rld War I1 and after by 
the government's nondiscriminatory employment policies gener- 
ally remained in iT7ashington. A decision of the supreme court in 
1953 which upheld the validity of laws passed in the district be- 
tween 1869 and 1873 forbade racial discrimination in restaurants 
and places of public entertainment and, together with the court 
decree of 1954 declaring segregated schools unconstitutional, fur- 
ther encouraged an influx of Negro citizens. Difficulty in obtain- 
ing desirable housing in the Maryland and Virginia suburbs kept 
well-to-do Negro families in the district. 

GOVERNMENT 

Adminis t ra t ion  a n d  Finance.-Throughout most of its his- 
tory, Washington has not enjoyed self-rule but has been gov- 
erned by the federal congress. The city was chartered in 1802, with 
a mayor appointed annually by the president and an elective council 
of two chambers. ,4t about the same time, congress renewed the 
municipal charters of Georgetown and Alexandria, the two cities 
that existed within the federal district before Washington came 
into being. Modifications of 'CVashington's charter in 1812 vested 
in the city council the right to elect the mayor; in 1820 a new 
charter permitted white resident property-owners to elect him, and 
a third charter in 1848 removed the property qualification for mu- 
nicipal voting. Three years later a similarly broadened elective 
franchise went into effect in Georgetown. Meanwhile. in 1846, 
retrocession to Virginia of the trans-Potomac part of the original 
ten-mile federal square took Alexandria out of direct congressional 
control. In  1867 congress, adhering to the principle later accepted 
by the states upon ratification of the 14th amendment to the con- 
stitution, enfranchised male Negroes in Washington and George- 
town. By 1869 one Negro sat on Washington's 14-man board of 
aldermen and out of 21 councilmen 7 were Negroes, a proportion 
in keeping with the racial distribution of the city's population. But 
white opposition to Negro voting and confusion arising from the 
overlapping jurisdictions of the two city governments, county offi- 
cials and a metropolitan police force led congress in 1871 to repeal 
the municipal charters and create the Territory of the District of 
Columbia with a new unified government for the entire district. 
The president, with the concurrence of the senate, appointed a 
governor, secretary, board of public works, board of health and a 
governor's council, while 22 members of a lower house and a dele- 
gate to the national house of representatives were elected by adult 
males irrespective of their colour. During the three years of the 
territory's existence, never more than three Negroes sat on the 
governor's council nor more than five in the house of delegates. 
Extravagant spending by the board of public works in its efforts 
to modernize the city brought the District of Columbia to bank- 
ruptcy in 1874 and, coupled with continuing white hostility to 
Negro suffrage, caused congress to abrogate the territorial govern- 
ment and substitute a commission of three presidential appointees. 

Four years later the Organic act of 1878 established a permanent 
commission form of government. By the terms of that act the 
executives of the district government consist of two civilian resi- 
dents of the district and an officer of the corps of engineers of 
the U.S. army appointed by the president with senate concurrence. 
The president, the three commissioners and the judges of the dis- 
trict courts appoint most of the administrative officers and boards, 
although in 1952 authority to make some appointments was vested 
in the commissioners alone. Lesser posts are filled by civil service 
examination. 

The president appoints the judges of the district courts. The 
municipal court includes a civil and a criminal division, a juvenile 
court and a domestic relations court. One judge sits on local tax 
cases in the tax court. At a higher level are the municipal court 
of appeals; the U.S district court for the District of Columbia, 
until 1938 known as the supreme court of the District of Columbia; 
the U.S. circuit court of appeals for the District of Columbia 
circuit; and the supreme court of the United States. A District 
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of Columbia code of laws was first completed in 1929. 

Congress, acting usually upon the recon~mendations of the house 
and senate committees on the District of Columbia and of the sub- 
committees on district appropriations, legislates for the district, 
sets its tax rate and fixes its annual budget. All local revenue- 
derived from real estate and income taxes, a 2y0 sales tax and 
license fees-is paid into the U.S. treasury and all accounts are 
audited by treasury officials. Between 1878 and 1922 the United 
States matched local tax revenues ni th  annual appropriations and 
thereafter reduced the federal contribution to a figure that for 
40 years thereafter averaged about 10% of the total budget. 

Adoptlon of the 23rd amendment to the federal constitution in 
1961 gave Washington residents the right to vote in elections for 
president and vice-president of the United States. The amend- 
ment, supported by advocates of ."onme rule" for \tlashington, al- 
lotted three electoral votes to the District of Columbia but did not 
othernise change the area's governmental status. 

M e t r o p o l i t a n  Area.-The results of a population of increasing 
density spreading over a constantly expanding geographical area 
introduced serious and unfamiliar problems, for political control 
is divided betvceen two state governments and congress, and yet 

ni th  fewer than 9.000 employees accounted for over half the total 
employed in ..r & d" industries in the entire metropolitan region 
Nevertheless, after 1950 greater Washington ranked first among 
U.S. metropolitan areas in the number of scientific persons em- 
ployed per 1.000 of the population: these included scientists in the 
government service. Much of the work of the private companies 
is directed toward problems of national defense and deals with 
data processing, electronic devices, applications of nuclear energy 
and the like. 

Transpor ta t ion  a n d  Communications.- Five railways enter 
the city and the several airlines yearly fly nearly 500,000 passengers 
into and out of the Washington National airport. Construction of 
a second national airport 30 mi. to the south at Chantilly, Va., 
was begun in 1959. Intprstate buses offer alternate means of travel. 
Potomac river steamboats, once popular, no longer offer passen- 
ger service except for summer excursions to Mount Vernon and an 
amusement park downstream. IVithin the city the D.C. Transit 
company operates buses, electric street railways and special sight- 
seeing buses; a number of local and interstate companies conduct 
bus tours to points of interest in and about the capital. n7ashing- 
ton has several radio and television stations. 

decisions on many matters must affect all parts of the ~vhole. Prob- 
lems concerning intelligently planned land use; the location of EDUCATION, SCIENCE AND CULTURE 

highways, factories, residential subdivisions, shopping centres and 
parks; how to halt pollution of the Potomac and tributary streams 
and yet develop adequate sewage systems; and, above all, how best 
to conserve for the future the region's water supply were to be 
met only by prompt unified action. As the co-ordinating role of a 
new National Capital Regional Planning council proved too limited 
to resolve these difficulties, in l95 i  a joint congressional com- 
mittee on Washington metropolitan problems undertook a thor- 
ough study. I ts  recommendations included the establishment of 
a regional development agency, a regional sanitary board, a co- 
ordinator for national capital affairs in the executive office of the 
president and a metropolitan fiscal agency. For, as the commit- 
tee's final report noted: "n'ashington's ideal, which 50 years ago 
was thought presumptuous in aspiring to become 'a capital worthy 
of the Nation,' is now obliged to aim still higher and become a 
great world city, an epitome of urban ideals of the Western World 
and a model for gro~~xing cities throughout the free world." (Senate 
Report No. 38, 86th Congress, first session, hfee t ing  the Prob- 
lems of ,Vfetropolitan Growth  i n  the National Capital Region, 
p. 1 2 ,  1959.) 

THE ECONOMY 

Commerce a n d  Industry.- Real estate transactions rank after 
government in the city's economy, with the tourist and convention 
trade a close third. Approximately 6,500.000 tourists visit the 
city every year, making Washington second only to New York as 
an American sight-seeing centre. Headquarters for a large number 
of national organizations, the capital also serves as host to about 
350 conventions each year. 

For 145 years the city's industry was of little importance The 
bulk of manufactures consisted of goods for local consumption and 
items made for the federal government a t  the navy yard and later 
a t  the naval gun factory and other government installations. Only 
about 21,000 people are employed In the fewer than 500 privately 
owned manufacturing concerns The character of some of these 
concerns, however, placed the city in a special category, for after 
World War I1 companies engaged in scientific research services 
and production of scientific equipment began to multiply rapidly. 
From 7 in 1940. the number of these firms, popularly called re- 
search and development companies, grew to about 50 by the 1960s. 
Proximity to government contracting offices and the number of 
scientists and highly trained technicians that war brought to Wash- 
ington explain this grovcth. In  the suburban area. where space for 
industrial plants was more readily available, the expansion was 
st111 greater, from 8 research and development establishments in 
1940 to more than 75 in the 1960s. exclusive of nonprofit organi- 
zations. Employment does not run large compared with that of 
heavy industry; according to the economic development committee 
of the Washington board of trade, in the late 1950s four companies 

Publ ic  a n d  P r i v a t e  Schools.-Washington is an educational 
centre of considerable importance. The public-school system, 
under the control of a board of education appointed by the district 
court judges of the District of Columbia, embraces kindergartens; 
elementary and secondary schools; a business high school; and 
manual training, normal and night schools. From 1862 to 1954 
racial segregation obtained in the public schools, although in the 
20th century a white superintendent was the administrative head of 
both white and Negro school systems. I n  1954, after the supreme 
court decreed that racially segregated schools were unconstitu- 
tional the board of education and school officials moved quickly to 
establish an integrated system, the first to go into effect in any 
large city nhere a dual system had formerly operated. I n  addition 
to the public schools there were established several Roman Catholic 
schools, tno Episcopal preparatory schools attached to the Cathe- 
dral of SS. Peter and Paul, the nonsectarian Friends school started 
by Quakers, and other private schools, as well as seminaries, small 
colleges and the Episcopal College of Preachers, providing re- 
fresher courses for Episcopal ministers. 

Higher  Education.-At mid-20th century, of all the metro- 
politan areas in the United States, Washington had the highest edu- 
cational level of adults 2 5  years of age and over Whereas in the 
San Francisco-Oakland area, ranking second, about 10% of the 
adult population had four years or more of college training, in the 
\Lrashington area the proportion was more than 15%. Five uni- 
versities in Washington offer graduate work. a great deal of it in 
evening classes to enable students who earn their living at  daytime 
jobs to win advanced degrees. Georgetown university, located on 
the heights above the Potomac in Georgetown, is the oldest of 
these institutions. Founded by Bishop John Carroll in 1789 as 
Georgetown seminary to train young men for the Roman Catholic 
priesthood and later chartered by congress as a university, it com- 
prises a liberal arts college, school of medicine, graduate school, 
law school, dental school and a school of foreign service. 

I n  1821 Baptists in Washington obtained from congress a charter 
for a nonsectarian institution, the Columbian College in the Dis- 
trict of Columbia, from which grew Columbian university in 1873 
and, by a change of name in 1904. George Washington university. 
Benefiting from a small congressional endowment in 1831, a gift of 
$1,000,000 from W. 11;. Corcoran in 1872 and later gifts from other 
men. the university acquired a campus to the west of the White 
House in the vicinity of the department of state buildings. Besides 
a junior college and the Columbian college of arts and sciences, 
primarily for undergraduates, the university includes a graduate 
council which gives the Ph.D. degree, a school of medicine, a law 
school. school of pharmacy, school of engineering. school of edu- 
cation. school of government, a division of special students and 
several research u n ~ t s  under contract with the federal government 
The Catholic University of America was incorporated in 1887 to 
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serve as the head of Roman Catholic schools in the United States. 
I t  opened in 1889 in a building near the Soldiers' home. Although 
designed especially for advanced theological studies, the univer- 
sity later comprised schools of the sacred sciences, philosophy, 
letters, physical sciences, biological sciences, social sciences, juris- 
prudence, law and technological sciences. Affiliated are a Francis- 
can convent; Dominican, Paulist and Marist houses; and Trinity 
college for girls. 

The American university under Methodist auspices was char- 
tered in 1893 and acquired a 90-ac. wooded campus in the northwest 
section of the city but did not enroll students until shortly before 
World War I .  A downtown centre, purchased much later, accom- 
modates a graduate school, the Washington college of law, a school 
of business administration and a school of government and public 
administration; the college of arts and sciences, mainly under- 
graduate, and a newer school of international service occupy the 
uptown campus. Adjacent, on land donated by the university, 
stands Wesley seminary, which opened in 1958. 

Howard university, chartered in 1867 for the higher education 
of Negroes, is situated southwest of the Soldiers' home. I t  was 
named in honour of Gen. Oliver 0. Howard, one of its founders and 
its president from 1869 to 1873. Howard, one-time head of the 
Bureau of Freedmen, and his associates had intended to make the 
new university biracial; their own sons were enrolled in the first 
classes, and most of the faculty members also were white men. 
But by the mid-1880s the student body had become virtually all 
Negro and remained so until after World War 11, when a few white 
students again sought admission, particularly to the graduate school 
of social work. The faculty, predominantly Negro after 1890, 
often included some white scholars. The university comprises a 
college of liberal arts, a law school, school of medicine, school of 
dentistry, school of pharmacy, school of engineering and architec- 
ture, school of music, school of religion and a school of social work. 
The university has a small endowment but is supported chiefly by 
annual congressional appropriations administered through the fed- 
eral department of health, education and welfare. 

Gallaudet college at  Kendall Green in northeast Washington is an 
outgrowth of a school for deaf mutes founded in 1857 on the farm 
given for the purpose by Amos Kendall, postmaster general in 
President Jackson's cabinet. The school was incorporated as the 
Columbia Institution for the Instruction of the Deaf and the Dumb 
and the Blind and, though a private foundation, from its beginning 
received congressional appropriations. Its first head was the son 
of Thomas H.  Gallaudet (q.v.) who introduced into America the 
use of sign language for teaching deaf mutes and for whom the 
college was later named. Sign language instead of lip reading is 
still the standard method of teaching employed at  both Kendall 
school (the secondary school) and Gallaudet college. For a few 
years in the 1860s the Columbia institution also accepted blind 
students but later, as special schools for the blind developed else- 
where, limited enrollment to the deaf. Its name was changed to 
Gallaudet college in 1954 and it was the first in the United States 
to provide higher education for the deaf. 

At Ft.  McNair, on the grounds of the former Washington arsenal, 
the Kational War college and the Industrial College of the Armed 
Forces occupy an imposing building designed by Stanford White. 
At the National War college officers selected from the armed serv- 
ices and civilians chosen from the department of state spend a 
year in intensive study of international problems. The work of 
the Industrial college is directed at  problems of military procure- 
ment and supply. A large specialized library serves both colleges. 
The U.S. army medical department maintains a research and 
graduate school in Washington. 

Scientific and Cultural Institutions and Activities.- 
Among the institutions, both public and private, which have in- 
creased Washington's stature as a centre of learning and scientific 
research, the national archives and the Library of Congress are out- 
standingly important. When in 1936 the national archives opened 
in a new building near the apex of the "federal triangle" between 
Pennsylvania and Constitution avenues, the government's manu- 
script records and ofIicial correspondence, formerly scattered in 
scores of federal installations in and out of Washington, were 

brought together in carefully indexed, well-ordered collections 
covering virtually every phase of national development. The 
Library of Congress is much older. I t  contains more than 36,900,- 
000 books, pamphlets, bound newspaper volumes, manuscripts, 
maps, prints, photographs, recordings and movie films, as well as a 
collection of microfilmed copies of doctoral dissertations and 
studies located in other libraries. Founded in 1800, the congres- 
sional library was wiped out in 1814 when British troops burned 
the Capitol; it was re-established by purchase of Thomas Jeffer- 
son's library and again largely destroyed by fire in 1853. Rebuilt 
by purchase and by gift, the collections occupied part of the 
Capitol itself until a separate building on the square to the east was 
completed in 1897. An annex, to the rear of the main building, was 
finished in 1939. The reading rooms are open to the general public 
and special facilities for study are available to scholars. A legis- 
lative reference service supplies congress with information, while a 
copyright office and a card catalogue division, which sells catalogue 
cards to other libraries and maintains a national union catalogue, 
are more than self-supporting. Another unit of the library loans 
books in braille and Moon type and recordings, called talking 
books, to the blind. The law library is the largest of its kind in 
the world. Ever since 1866 when the Smithsonian institution's col- 
lections of publications of learned societies and of scientific peri- 
odicals were transferred to the Library of Congress, it has formed, 
together with the library of the department of agriculture and after 
1956 the National Library of Medicine in Cleveland, a vast na- 
tional repository of scientific materials. 

The Smithsonian institution (q.v.), founded in 1846 with money 
bequeathed to the United States by the Englishman James Smith- 
son for the express purpose of enlarging and disseminating "knowl- 
edge among men," was the first organization to give the capital a 
unique position in the world of science. Joseph Henry, the Smith- 
sonian's first secretary, and John Quincy Adams, who as a member 
of the house of representatives in 1846 helped determine the policy, 
believed that the increase of human knowledge as important 
as its dissemination; Henry laid the groundwork for fundamental 
scientific research under government sponsorship. After the Li- 
brary of Congress took charge of the earlier collection, the insti- 
tution continued to publish scientific articles and, through the 
studies prepared by the Bureau of American Ethnology and the ma- 
terials assembled and put on exhibit a t  the U.S. National museum, 
became a leading source of data on cultural anthropology, primarily 
of the American Indian. The original National museum building, 
located east of the Smithsonian, opened in 1881 in time to be the 
scene of President Garfield's inaugural ball. But when in 1910 the 
squat-towered red brick edifice proved too small, a much larger 
building was erected across the Mall where not only the scientific 
exhibits but the national collection of paintings were housed. 
Shortly after World War I, the Freer Gallery of Art was opened 
as part of the Smithsonian institution. The gallery stands to the 
west, near the department of agriculture buildings, and contains 
the collection of oriental art and American paintings presented to 
the United States between 1906 and 1916 by Charles L. Freer of 
Detroit, Mich. 

Besides the Smithsonian institution, the geological survey, or- 
ganized in 1879, and the Naval observatory, which in 1893 moved 
from its one-time location beyond the White House to Observatory 
hill of Massachusetts avenue, carried on some fundamental re- 
search under government auspices in the late 19th century, but 
after 1901 the federal government gradually relegated basic re- 
search to universities and private foundations. Applied research, 
aimed at  the solution of specific problems, expanded in Washington, 
however, before World War I ,  chiefly under the aegis of the na- 
tional bureau of standards, organized in 1901 ; the National Advi- 
sory Committee for Aeronautics, formed in 1915; and the National 
Research council, established in 1916, itself an offshoot of the then 
53-year-old advisory National Academy of Sciences. During the 
1920s and 1930s additional installations appeared, notably the 
Naval Research laboratory (1923); the National Institutes of 
Health (1930) under the public health service, which in 1938 estab- 
lished its research center in Bethesda, Md.;  the National Cancer 
institute (1937); and, a t  Beltsville, Md., an agricultural research 
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station (1934). After World War I1 renewed attention to basic Revolution have a large genealogical collection housed in Constitu- 
research brought into being the National Science foundation (1950) tion hall at D and 18th streets; a t  Dumbarton Oaks in Georgetown, 
with its headquarters in the capital. Harvard university has its volumes and manuscripts dealing with 

I n  the field of basic research in the physical sciences the Car- Byzantine art and church history; the Folger Shakespeare library, 
negie Institution of Washington is of major importance. I t  was which stands next to the Library of Congress annex on Capitol Hill, 
endowed by Andrew Carnegie in 1902 "to encourage in the broadest contains the largest collection of Shakespearean materials in the 
and most liberal manner, investigation, research and discovery, and world and also has valuable data on 17th and 18th century British 
the application of knowledge to the improvement of mankind; and America. Only the New York metropolitan area makes available 
in particular to conduct, endow and assist investigation in any de- to the U.S. public more extensive collections of books and manu- 
partment of science, literature or art." Archaeological research, scripts than are to be found in Washington. 
mostly in the Mayan region of Mexico, after replacing the histori- S e e  also Index references under "Washington, D.C." in the Index 
cal research the institution once supported, in turn largely yielded volume. 
to the programs carried on by the departments of terrestrial mag- BIBLIOGRAPHY.--S~U~ K. Padover (ed.), Thomas Jeflerson and the 
netism, astronomy and geophysics. The geophysical laboratory National Capital (1946) ; Clifford Howard, Washington as a Center 

o f  Learning (1904). W Tindall Standard History of the City  of 
and the laboratory of terrestrial magnetism in Washington are washington (1914);) W.' B. Bry&,, ~k~~~~ o f  the ~~~~~~~l capital 
world-renowned. (1914-16) ; Glenn Brown (comp.), Papers on Improvement of Wash- 

I n  the realm of the social sciences, the Brookings institution, ington City (1901) ; Senate Report 166, 57th Congress, first session, 
founded and endowed in 1928 by Robert Brookings, a St. Louis The Improvement o f  the Park System o f  the District o f  Colum- 

bia (1902) ; F. L. Harvey, History o f  the Washington National 
merchant and industrialist, sponsors studies in government, public M~~~~~~~ and o f  the washington ~ ~ ~ i ~ ~ ~ l  M~~~~~~~ society 
administration and economics, including labour relations. After (1902); Glenn Brown, History of the United States Capitol (1903) ; 
30 years on Jackson place facing Lafayette square, its headquarters Charles E. Fairman, Art and Artists o f  the Capitol of the United 
were moved to a new building on Massachusetts avenue. States o f  America (1927) ; H. P. Caemmerer (ed.), Washington, the 

National Capital (1932) ; F. H. Newel1 (ed.), Planning and Build- 
The American Association for the Advancement of Science and a ing the c i t y  o f  washington (1932) ; L. F. schmeckebier, The  District o f  

long list of other national scientific and scholarly organizations Columbia (1928) ; Helen Nicolay, Our Capital on  the Potomac (1924) ; 
maintain headquarters in Washington. The Washington Academy Charles Moore, Washington, Past and Present (1929) ; Frederick A. Gut- 
,,f sciences, formed in 1898 as a federation of local societies with heim, The Potomac in the "Rivers of America Series" (1949) ; Reports 

of U.S. Bureau of the Census; Columbia Historical Society, Records 
and without national affiliations, originally included the Philosoph- (1898-1956) ; Washington, D.C, ,  a Guide to  the Nation,s Capital in the 
ical Society of Washington which dated from 1871 and was dedi- "American Guide Series" (1942) ; of Plans and People; A s t u d y  o f  the 
cated to mathematical and physical sciences; the Anthropological Plan of  Washington, American Institute of Architects, Washington 
Society of Washington, founded in 1879, which published Transac- Metropolitan Chapter (1949) ; Washington Architecture, 1791-1957, 

American Institute of Architects, Washington Metropolitan Chapter tiom (I879 et seq., with the the Smithsonian in- (1957) ; Metropolitan Washington af ter  150 Years, Bureau of Business 
stitution) and T h e  A m e r i c a n  Anthropologist  (1888-98 ; from 1898 and Economic Research, College of Business and Public Administration, 
published by the American Anthropological association) ; the Bio- University of Maryland (1950) ; Scientific Research, Economic De- 
logical Society of Washington (1880); the Chemical Society of velopment Committee, Washington Board of Trade (1957) ; The  ~ m -  
Washington (1884); the ~ ~ ~ ~ ~ ~ l ~ ~ i ~ ~ l  Society of Washington Proving Economic Status o f  the Negro i n  the District o f  Columbia, 

District of Columbia, Department of Public Welfare, Division of Re- 
(1884) ; the ~ a t i o n a l  Geographic society (1888), which has spon- search and Statistics (rev. ed., 1954) ; T h  Washington Metropolitan 
sored scientific explorations in Alaska and South America and pub- Area, Selected References, 1948-1958, Committee Print, Joint Com- 
lishes the National  Geographic Magazine (1888, e t  ~ e ~ . ) ,  special mittee on Washington Metropolitan Problems, 86th Congress, first 

session (1959) ; Senate Report No. 38, 86th Congress, first session, maps and in 1895 issued Geographic and the Meeting the Problems o f  Metropolitan Growth in the National Capital 
Geological Society of Washington (1893). Several newer societies Region (1959) ; Washington Housing Association, Letter to Members, 
later became members of the academy and published reports and Issues No. 29 and No. 30, Feb.-March 1959. (C. McL. G.) 
articles in the Academy's Proceedings and Journal. Most of the WASHINGTON, a city in southwestern Pennsylvania, U.S., 
other local scientific societies formed in the late 19th and early the seat of Washington county, is approximately 22 mi. S.W. of 
20th centuries gradually disappeared. Among the best-known non- Pittsburgh's golden triangle. Formed in 1910 by a consolidation 
scientific learned societies which have national headquarters in of the boroughs of Washington, South Washington and North 
Washington are the American Historical association (1884), which Washington, it  was chartered as a city in 1924 and is the centre 
publishes the Amer ican  Historical R e v i e w  (1886, e t  seq.) ; the of an agricultural, industrial and coal-mining territory which ex- 
American Planning and Civic association, which publishes an an- tends into several neighbouring townships and hamlets. I n  general, 
nual (1929, e t  seq . ) ;  the American Political Science association the eastern part of the city's sphere of influence has been coal 
(1903), which publishes the Amer ican  Political Science Rev iew;  mining in nature, while the western and southern parts have been 
and the American Institute of Architects. The last-named was agricultural. The principal industries of the region have been 
founded in 1857 and through its publications early became a na- steel and glass making. The city is included by the census bureau 
tional clearinghouse of architectural ideas. I n  1902 it saved from in the Pittsburgh standard metropolitan statistical area ( see  PITTS- 
demolition the century-old Octagon house and turned that fine ex- BURGH) ; the area between Pittsburgh and Washington tended to 
ample of William Thornton's architectural skill into the institute's develop into various suburban residential communities. 
headquarters. In the period before the American Revolution, Washington and 

Members of all these societies are eligible for election to the its region was more properly an extension of Virginia rather than 
Cosmos club. Founded in 1878 to provide a common meeting of Pennsylvania. I n  Aug. 1776 the first court west of the Mo- 
ground for scientists, scholars and men of letters, the club long nongahela river was held under Virginia jurisdiction about three 
occupied the house looking out over Lafayette square in which miles from the city's present site. At the same time, the region was 
Dolly Madison spent the last years of her life. The wish of the included in Virginia's district of West Augusta and was the cause 
federal government to use the space flanking the square for federal of much dissension between the Virginians and the Penns. The 
buildings led the club in the 1950s to move to larger quarters on latter group's claim was finally validated by the Virginia constitu- 
Massachusetts avenue. There the club maintains a considerable tion of June 1776. 
library for its members. Laid out by David Hoge in 1781, Washington was first known as 

Exclusive of such private collections, libraries in Washington Catfish's Camp after a Delaware chief who had a camp there about 
number about 250, ranging in character from that of the Francis- 1750. Known also as Dandridge Town and Bassett-town for short 
can monastery to that of the Washington public library with its periods, it received its present name about 1781. I t  was a centre 
branches and its main building, the gift of Andrew Carnegie, on of rebel activity during the Whisky insurrection (q .v . )  of 1794; 
Mount Vernon square, Virtually every embassy, every school and the home of David Bradford, one of the rebel leaders, still stands 
university and every labour union with national headquarters in on South Main street. The National road was completed to the 
Washington maintains a library. The Daughters of the American town in 1817. 



WASHINGTON, MOUNT-WASHINGTON, TREATIES OF 397 
Washington and Jefferson college, a private college for men and 

the oldest institution of higher learning west of the Alleghenies, 
was formed by the consolidation of two colleges in 1865. Both had 
resulted from academies developed by Presbyterian ministers in 
the last 15 years of the 18th century. The first crematory in the 
United States was built in Washington in 1876 by Francis Julius 
LeMoyne (1 798-1879), who had to contend with an aroused public 
opinion, which forced the construction of the building at night. 
He was also an ardent abolitionist of the pre-Civil War period. 

For comparative population figures see table in PENNSYLVASIA: 
Population. (P. R. J.) 

WASHINGTON, MOUNT, highest (6,288 ft.) peak of the 
White mountains in New Hampshire, US. ,  noted for its extreme 
weather conditions at all seasons. The treeless summit is accessi- 
ble by an eight-mile road from the Glen house in Pinkham notch, 
by the three-mile cog railway from the Base station near Crawford 
notch and by marked trails maintained by the U.S. forest service 
and the Appalachian Mountain club. Summit buildings, which 
must be anchored against high winds, include Tip-Top house and 
Summit house. open to the public in summer, Mt. Washington ob- 
servatory and the Mt. Washington television transmitter. Weather 
at  the summit has often been called the worst in the world and the 
highest free air movement ever recorded-231 m.p.h.-was meas- 
ured at  the observatory in 1934. The summit tract and the cog 
railway, owned by Dartmouth college, are surrounded by the far- 
flung White Mountain National forest. From this ridgepole of 
New England flow three of the region's major rivers, the Con- 
necticut, the Androscoggin and the Saco. (R. S. Mo.) 

WASHINGTON, TREATIES OF. Among various impor- 
tant international agreements signed at  Washington, D.C., were the 
Webster-Ashburton treaty of Aug. 9, 1842, which settled the north- 
eastern boundary of the United States and provided for Anglo- 
U.S. naval co-operation in the suppression of the international 
slave trade; and the North Atlantic treaty of April 4, 1949, a mu- 
tual security pact signed by Belgium, Canada, Denmark, France, 
Iceland, Italy, Luxembourg, the Netherlands, Norway, Portugal, 
the United Kingdom and the United States and later signed by 
various other powers (see NORTH ATLANTIC TREATY ORGANIZA- 
TION). More properly known by the designation treaties of Wash- 
ington, however, were certain treaties of 1871 and 1921-22. 

T r e a t y  of 1871.-The treaty of Washington, May 8, 1871, was 
the achievement of an eminent Anglo-American joint high commis- 
sion which was convened to settle a number of disputed issues. 
Chief among these were the "Alabama" claims of the United States 
against Great Britain, arising out of the U.S. Civil War. But 
Canada had certain important questions bearing on its relations 
with the U.S., viz., the settlement of the perennial Northeast Atlan- 
tic fisheries dispute, the renewal of commercial reciprocity with 
the US. ,  which had lapsed in 1866, and the payment of an indem- 
nity for damages inflicted on Canada by Irish Fenian raiders from 
the U.S. (see FENIANS). T O  cope with these Canadian questions 
Sir John A. MacDonald, the Canadian prime minister, was made a 
member of the British commission, but he served nevertheless un- 
der the authority of the British government rather than as a Cana- 
dian. The joint high commission wrote into the treaty three rules 
of due diligence pertaining to the duty of a neutral and made them 
retroactive so as to form the explicit basis for the "Alabama" claims 
arbitration that ensued at  Geneva (see "ALABAMA" ARBITRATION). 
The Canadian desire for reciprocity was refused as were the Fenian 
claims, and the inshore fisheries were reopened to U.S. fishermen, 
subject to payment of an indemnity by the US. ,  the amount to be 
decided subsequently by a mixed commission. Over and above its 
actual provisions, the treaty proved to be of decisive and permanent 
value in harmonizing the relations of Britain, Canada and the U.S. 

TREATIES OF 1921-22 

The Washington conference ( q . v . )  of 1921-22 resulted in seven 
treaties and agreements. These were, in the order in which they 
were signed: ( I )  the treaty (four-power pact) relating to insular 
possessions and insular dominions in the Pacific ocean signed Dec. 
13, 1921, by the US. ,  the British empire, France and Japan; ( 2 )  a 
declaration accompanying the four-power pact stating that it was 

the understanding of the signatory powers that the pact applied 
to the mandated islands of the Pacific; (3) the treaty for the 
limitation of naval armament signed Feb. 6, 1922, by the above 
four powers and Italy; (4) the treaty relating to  the use of sub- 
marines and noxious gases between the same five powers; ( 5 )  an 
agreement supplementary to the four-power pact, defining the ap- 
plication of the terms "insular possessions" and "insular domin- 
ions" as relating to Japan, signed Feb. 6; (6) the treaty (nine-power 
treaty) relating to principles and policies to be followed in matters 
concerning China, signed Feb. 6 by the above five powers and 
Belgium. the Netherlands, Portugal and China; (7)  the treaty be- 
tween the nine powers relating to the Chinese customs tariff. 

Four-Power Pact.-The four-power pact was an ambiguously 
worded agreement by the signatories "as between themselves to re- 
spect their rights in relation to their insular possessions and insular 
dominions in the region of the Pacific Ocean." The treaty went on 
to provide that, should a controversy arise between any of the 
parties over "any Pacific question" which they could not settle 
between themselves, they were to summon the other parties to a 
joint conference "for consideration and adjustment." Further- 
more, "if the said rights are threatened by the aggressive action of 
any other power," the parties "shall communicate with one another 
fully and frankly in order to arrive at  an understanding as to 
the most efficient measures to be taken, jointly or separately, to 
meet the exigencies of the particular situation." The treaty was 
to remain in force for 10 years and thereafter was subject to the 
right of any one of the parties to terminate upon 12 months' notice. 

On its face this treaty was a consultative agreement on the part 
of the four powers, but especially on the part of the three, the 
U.S., Great Britain and Japan, whose interests in the Pacific were 
most in danger of a clash. This was especially true of the U.S. 
and Japan, which, upon at  least three previous occasions (the Taft- 
Katsura memorandum of 19oj, Root-Takahira agreement of 1908 
and the Lansing-Ishii agreement of 19 I 7),  had endeavoured to ar- 
rive at  an understanding. Anglo-Japanese relations were concur- 
rently regulated by the alliance of 1902, which had been renewed 
and strengthened in 191 I.  This alliance was up for renewal again 
in 1921 at the time of the Washington conference. British diplo- 
macy preferred to continue the alliance and have the U.S. join it, 
a viewpoint shared by Sen. Henry Cabot Lodge of the U.S. delega- 
tion. But for political reasons this course was not practicable, and 
the four-power pact became the alternative. The pact declared the 
Anglo-Japanese alliance terminated, but as an instrument itself 
for consultation among the powers the pact was never invoked 
thereafter. The U.S. senate, as a condition for its acceptance of 
the pact. wrote in a reservation to the effect that "under the terms 
of this treaty there is no commitment to armed force, no alliance, 
no obligation to join in any defense." 

The declaration concerning the mandates was designed merely to 
cover a legal technicality arising out of the failure of the U.S. to 
join the League of Nations. The supplementary agreement, noted 
under (5) above. specified the "insular possessions and dominions" 
of Japan as the southern portion of Sakhalin Island, Formosa and 
the Pescadores, and the islands under mandate to Japan. 

N a v a l  L i m i t a t i o n  Treaty.-The five-power naval limitation 
treaty was a detailed agreement respecting capital ships and air- 
craft carriers. The treaty designated by name the capital ships 
(defined as vessels of war exceeding ~ o . o o o  tons standard displace- 
ment or carrying guns with a calibre exceeding 8 in.) which each 
nation might retain. The aggregate tonnage thus to be retained 
was 525.8 jo for the U S . ;  558,950 for the British empire; 221,170 
for France; 182.800 for Italy; 301,320 for Japan. All other capital 
ships, built or building, not so named, were to be scrapped, except 
that France and Italy were authorized to replace existing tonnage 
to be retired in 1927. 1929 and 1931. The U.S. was to scrap 15 
pre-Jutland ships (ships built prior to the battle of Jutland in 
1916) and 11 uncompleted ships; the British empire was to  scrap 
2 0  pre-Jutland ships and 4 uncompleted ships; and Japan was t~ 
scrap 10 pre-Jutland ships and 6 uncompleted ships and to abandon 
its program for 8 ships not yet being built. The number of capital 
ships of the U.S. and British empire was to be stabilized in 1936 
at  I j each, and the number of Japanese ships was to be stabilized 
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in 1935 at  9. In the case of France and Italy the number of ves- 
sels was not fixed, but no vessel was to exceed 3 5,000 tons displace- 
ment. Subject to certain specified exceptions and replacement 
provisions, the contracting powers agreed to abandon their capital- 
ship building programs. The total capital-ship replacement ton- 
nage was not to exceed j25,ooo each for the U.S. and the British 
empire, 3 I ~ , O O O  for Japan and I 7 5,000 each for France and Italy, 
resulting in a final ratio of j-j-3-1.67-1.67. No capital ship was 
to exceed 35,000 tons or to carry a gun with a calibre in excess of 
16 in. 

Restrictions were likewise placed upon aircraft carriers as fol- 
lows: total tonnage was not to exceed 135.000 for the U.S. and the 
British empire respectively, 60,000 for France and Italy respec- 
tively and 81,000 for Japan. No aircraft carrier was to exceed 27,- 
ooo  tons displacement or to carry a gun with a calibre in excess of 
8 in. 

An essential corollary to these ship limitations was art. xix of 
the treaty, under which the US. ,  the British empire and Japan 
agreed to the status quo regard to fortifications and naval 
bases in their respective territories and possessions located in- 
side an area bounded on the east by the 180th meridian, on the 
north by the 30th degree of latitude, on the west by the 110th me- 
ridian and on the south by the equator. In  addition, Japan agreed 
to maintain the status quo in the Kurile Islands. The significance 
of this nonmilitarization agreement meant that no two of the 
powers could launch an offensive attack on each other, and thus 
the naval ratio of 5-5-3 was made palatable to Japan. 

The treaty also laid down precise rules for scrapping and replace- 
ment and stipulated the periods in which scrapping was to be ef- 
fected. Finally it contained certain miscellaneous provisions, viz., 
( I )  Should any contracting power consider the requirements of its 
national security materially affected by any change of circum- 
stances, it might request a conference with the other contracting 
powers with a view to reconsidering and amending the treaty. ( 2 )  
After eight years from the coming into force of the treaty, the L.S. 
was to arrange a conference to consider changes rendered necessary 
by possible technical and scientific developments. ( 3 )  Should any 
contracting power become engaged in a war affecting its naval de- 
fense, upon due notice it might suspend for the period of hostilities 
its treaty obligations. ( 4 )  The treaty was to remain in force until 
Dec. 3 1 ,  1936, subject to the right of any contracting power to 
give notice two years before that date of its intention to terminate 
the treaty. Upon such notice taking effect, the treaty was to 
terminate as regards all the contracting powers. Restive under the 
limitations of the treaty. Japan subsequently demanded parity 
with Britain and the U.S.; its demand being rejected, Japan gave 
notice of termination and the treaty expired a t  the end of 1936. 

At the Washington conference the British, who had suffered 
grievously from German submarines, strongly advanced the argu- 
ment for the abolition of this type of vessel, but they encountered 
opposition from all the other participants, especially the French. 
The U.S. delegation was prepared to advocate limitation, though 
not abolition, of the submarine and the extension of the ratio 
principle to this and other types of auxiliary war craft. But even 
this proved impossible, and in lieu thereof the five powers signed 
an innocuous treaty reiterating the traditional rules of visit and 
search (q . v . )  at  sea and pledging themselves not to use the sub- 
marine as the Germans had used it in 1914-18. They also agreed 
to outlaw the use of poisonous gases in warfare. When it came to 
placing restrictions on military aviation, including the use of 
bombing planes against surface crait. none of the powers was pre- 
pared to enter into treaty engagements on the subject. 

Nine-Power Treaty.-The nine-power treaty was a kind of 
international bill of rights for China. The other eight powers 
convenanted together ( I )  to respect China's sovereignty, inde- 
pendence and territorial and administrative integrity; ( 2 )  to aid 
China in developing and maintaining an effective and stable govern- 
ment; ( 3 )  to use their influence in promoting the principle of 
equal opportunity for the commerce and industry of all nations 
throughout China; and ( 4 )  to refrain from taking advantage of 
conditions in China to seek special rights or privileges in that 
country. Among the many unsatisfied demands put forward by 

the Chinese at the conference was the demand for tariff autonomy. 
By the customs tariff treaty the powers promised to establish an 
international commission to study the question. 

See 'CVASHINGTON CONFERENCE; DISARMAMENT; FAR EAST: 
RELATIONS WITH THE WEST. 

See Goldwin Smith, T h e  Trea t y  of Washington, 1871: a S t u d y  in 
Imperial His tory  (1941) .  For the Washington treaties see WASHINGTON 
CONFERENCE. (R .  W. V. A.) 

WASHINGTON CONFERENCE. The genesis of this 
unusual international conference, held in Washington, D.C., from 
Kov. 12, 1921, to Feb. 6 ,  1922, lay in the widespread fear of 
an arms race between the powers victorious in World War I. Par- 
ticularly acute was the fear of unrestrained competition in naval 
armaments between Great Britain, the United States and Japan, 
a prospect that arose out of the expanding naval power of these 
three nations during the war. Britain was alarmed lest the United 
States seize control of the seas; Japan feared that overwhelming 
U.S. sea power would threaten its independence in the far east; 
the U.S. government's naval building programs (under both Pres. 
Woodrow Wilson and Pres. Warren G. Harding) lent support to 
these fears, but a strong revulsion of feeling on the part of the 
U.S. public, given direction especially by Sen. William E.  Borah, 
forced the abandonment of these plans in favour of a conference. 
In addition, information supplied confidentially by the British 
government that it would accept parity with the U.S. persuaded 
the Harding administration to take the initiative and call a con- 
ference. 

Organiza t ion  of Conference.-It is important to note the 
countries participating. The navies of France and Italy being a 
primary consideration in British strategic thinking, the presence of 
those countries was required. Furthermore, ill feeling between 
France and Britain and also between France and Italy raised 
political questions which were important factors in relation to any 
disarmament arrangement. 

Issues concerned with the political situation of the far east 
and bearing on the new power position won by Japan and on the 
status of China called for the presence of a Chinese delegation. 
Finally, three other powers with interests in the far east, viz., 
Belgium, the Netherlands, Portugal, were invited, apparently for 
the sake of appearances. This made a total membership of nine 
powers. Conspicuous by its absence was the U.S.S.R., historically 
a far eastern power but brusquely excluded despite its protests 
and expressed desire to be present. 

Among the leading personalities a t  the conference were Charles 
Evans Hughes, the U.S. secretary of state and chairman of the 
conference, Elihu Root and Sen. Henry Cabot Lodge; Arthur 
James Balfour, prime minister of Great Britain and head of the 
British delegation, and Lord Lee of Fareham, first lord of the 
admiralty, who had been instrumental in smoothing the way for 
the conference; Aristide Briand, the French premier; Baron Taka- 
Akira Kato, most influential among the Japanese delegation; and 
V. K. Wellington Koo, who had previously made his voice heard 
at  the Paris peace conference in behalf of China. 

Problems Considered.-At the outset Hughes created a public 
sensation by proposing that the U.S. scrap I j capital ships then 
under construction and I S  older predreadnought battleships, that 
Great Brltain scrap 4 new capital ships and 19 older ones and that 
Japan abandon its program of building 8 capital ships and scrap 7 
under construction and 10 predreadnoughts. The effect of carry- 
ing out the plan would be approximate parity between the U.S. and 
Britain, with Japanese tonnage constituting three-fifths of either 
of the other two. This was the famous 5-5-3 ratio ( joo,ooo tons 
for the US. ;  600,ooo for Britain, the discrepancy being accounted 
for in the greater age of the British vessels; 300,000 for Japan). 
France and Italy were requested to reduce their capital ship 
tonnage to the ratio of 1.75 each, a proposition that met with 
objections, but which was eventually accepted, with minor changes 
in the U.S., British and Japanese tonnages and consequently in 
the French and Italian ratios. (See  also WASHINGTON, TREATIES 

OF: Naval Limitation Treaty.)  Thus the conference resulted in 
limiting the number of capital ships and, to that extent, in re- 
stricting naval rivalries among the five powers. But that was all 



WASHINGTONIA-WASP 
that it accomplished in this respect. Submarines, which had 
proved so effective during World War I and which the French now 
especially wanted, other auxiliary vessels and aircraft were omitted 
from the naval limitation treaty. 

Related to the problem of naval limitation were the political 
problems of the far east. These can be classified under two main 
headings: ( I )  the ominous rivalry between the U.S. and Japan, 
which can be traced back to 19oj, but which was accelerated by the 
ambitions which Japan revealed and the gains which it made during 
World R7ar I ;  (2) the pressure from the Chinese to rid themselves 
of the "unequal treaties" and gain a position of strength v i s -h i s  
the western powers and Japan. American-Japanese ill will had 
broken out into the open at  the Paris peace conference (see PARIS, 
CONFEREKCE OF),  exacerbated in dehates over Japan's right to 
dominate the Chinese province of Shantung. In 1920 a quarrel 
arose over the island of Yap, the issue being the question of con- 
trol over the international cables. Other issues, by no means 
minor, also existed. 

From the conference emerged the four-power pact, an agree- 
ment of the British empire, France, Japan and the United States, 
each to respect the insular possessions and dominions of the others 
in the Pacific and to consult together in the event of a controversy 
arising over "any Pacific question." This, coupled with an agree- 
ment in the naval limitation treaty to maintain the military status 
quo in the respective territories and possessions of the powers 
in the North Pacific between Singapore and Pearl Harbor satisfied 
their mutual security requirements. As a result of this treaty 
Japanese-American relations entered a ten-year period of com- 
parative friendship. China's position was theoretically improved 
by a treaty signed by all nine powers recognizing its administrative 
independence and reaffirming the open door. 

See DISARMAMENT; FAR EAST: RELATIONS WITH THE WEST. 
BIBLIOGRAPHY.-H C. Bywater, Sea-Power zn the Pacific: a Study 

of the Amerzcan-Japanese Naval Problem (1921)  ; Yamato Ichihashi, 
T h e  Washington Conference and After (1928) ; Harold and Margaret 
Sprout, Toward a New Order o f  Sea Power:  American Naval Polzcy 
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WASHINGTONIA, a genus of the palm family (Palmae), 
named in honour of George Washington. comprising two hand- 
some species, natives of southern California, Arizona and adja- 
cent Mexico. 

WASHINGTON UNIVERSITY, a privately endowed, co- 
educational, nonsectarian institution of higher learning, chartered 
in 1853 at  St. Louis, Mo. See ST. LOUIS. 

WASHITA RIVER, a Great Plains stream rising in the 
Texas Panhandle in Hemphill county, near the Oklahoma border. 
The river. 500 mi. long, flows southeast in Oklahoma past Chey- 
enne, Clinton, Mountain View, Anadarko, Chickasha, Pauls Valley 
and Davis and empties into Lake Texoma, formed by Denison dam 
in the Red river downstream from the former mouth of the 
Washita at  Woodville. 

A broad, shallow valley cut into a vast expanse of flat land 
marks the upper course of the river. Most of the year, save for 
the periods of maximum rainfall in spring and early summer, the 
stream bed is dry and sand-choked. From Anadarko to Lake 
Texoma, increased rainfall has created a permanent winding stream 
that is sluggish and subject to severe floods. In Murray county, 
southeast of Davis, the Washita has cut a gorge into the Arbuckle 
upland 350 it .  deep in which it flows for 2 0  mi. emerging at  the 
southern boundary of the county. 

On Nov. 23. 1868, in the battle of Washita, General Custer's 
men killed Cheyenne Indian Chief Black Kettle and many of his 
warriors; the result was severely weakened Indian resistance to 
the white man (see CUSTER, GEORGE ARMSTRONG). (M. J. L.) 

WASP, a general name applied to any of those insects of the 
order Hymenoptera that have biting mouth parts and 12- or 13- 
segmented antennae, are normally winged, have the abdomen at- 
tached to the thorax by a slender petiole and. in the female and 
worker, are provided with a formidable sting. In habits they dif- 

fer from the bees in being carnivorous or parasitic. There are 
more than 20.000 known species, the vast majority of which are 
solitary wasps. The comparatively few social species comprise 
certain subfamilies of the family Vespidae, which differ from other 
wasp families in having the wings folded longitudinally when at  
rest. Included are the hornets, builders of the familiar large 
paper nests in trees or shrubs, on buildings or elsewhere above 
ground. and the yellow-jackets, which also build large paper nests 
but out of sight in the ground. For a discussion of the social wasps 
see SOCIAL INSECTS. 

The majority of the solitary wasps construct nests or cells, 
which they provision with permanently paralyzed insects or spiders. 
An egg is deposited in each cell and the wasp larva hatching from 
t b t  egg feeds to maturity upon the food with mhich its cell has 
been provisioned. The nest builders belong to several different 
families. Certain sections of the Vespidae, including the large 
subfamily Eumeninae, have varied nesting habits: some nest in 
wood or pithy plant stems; others dig tunnels in the soil; and 
still others, kno~vn as mason or potter wasps, construct nests of 
mud, which are sometimes vaselike or juglike and may be found 
attached to twigs or other objects. All of these wasps provision 
their nests with caterpillars, which they have paralyzed by sting- 
ing. 

The Pompilidae or spider wasps usually construct single cells 
in the ground, in rotten wood or in rock crevices and provision 
them with spiders. The Sphecidae or thread-waisted wasps con- 

FIG.  %.--DIGGER WASP ( S P H E C I D A E )  AT ITS BURROW I N  T H E  G R O U N D  

tain forms of diverse habits. Most of them nest in the ground 
and use leafhoppers, treehoppers, cicadas. stink bugs, bees, winged 
ants, beetles or caterpillars as food for their young, each species 
or group confining itself to one type of prey. Some build series 
of cells in rose canes or other pithy stems or twigs and provision 
with aphids or leafhoppers; and still others, known as mud 
daubers, construct small nests of mud. often in attics o r  outbuild- 
ings and store them with paralyzed spiders. 

Three major groups of solitary wasps do not construct nests 
but are parasitic. These wasps are the superfamilies Chrysidoidea. 
Scolioidea and Bethyloidea. The Chrysidoidea are the cuckoo 
wasps. They are mostly brilliant metallic green or blue in colour 
and have the abdomen strongly convex with only three or four 
exposed segments. Most of them lay their eggs in the nests of 
solitary bees or wasps and the larvae hatching from those eggs feed 
on the bee or wasp larvae or on the food with which the parent 
bee or wasp has provisioned the nest. The Scolioidea include the 
families Mutillidae, Tiphiidae and Scoliidae. The Mutillidae are 
the so-called velvet ants. Their bodies are clothed with long thick 
hair of contrasting colours, often black and red, and the females 
are wingless and antlike in appearance. Most Mutillidae are 
parasitic on the larvae and pupae of solitary bees and wasps, but 
a European species develops parasitically in the nests of bumble- 
bees and certain African species are parasites of tsetse flies. The 
Mutillidae occur principally in the warmer areas. The species 
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of Tiphiidae and Scoliidae are 
mostly parasites of beetle grubs 
that live in the soil. The female 
wasp digs into the soil to locate 
the grub, paralyzes it  by stinging 
and deposits an egg on i t ;  the 
wasp larva feeds externally on the 
beetle grub. One Asiatic species 
of Tiphiidae (Tiphia polilliavora) 
was introduced into the United 
States as a natural enemy of the 
destructive Japanese beetle (Po- 
pillia japonica) and became well 
established there. The Bethyl- 
oidea comprise small to very 
small wasps (some of them less 
than 2 mm. in length) that de- F I G .  2.- NEST O F  PIPEORGAN M U D  

velow as external warasites of D A U B E R  ( T R Y P O X Y L O N  A L B I T A R S I S )  
other insects, especially the T h e  l o n ~  tubes are composed of several 

cells, each of w h i c h  encloses an egg and larvae of various beetles and , ,tore of Darai,zed insects 

moths. 
BIBIIOGRAPHY.-E. Saunders, Hymenoptera Aculeata of the British 
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(C.  F. W. M.) 

WASSAIL, an ancient English form of "toasting" and hence 
any convivial occasion, especially at  Christmastide. The Old 
English wes hdl ("be in good health") was an ordinary salutation, 
but by the 12th century it was used as a drinking formula. The 
wassail bowl usually contained spiced ale o r  wine. Wassailing 
was often practiced outdoors by villagers who took a wassail bowl 
from door to door and drank health to those who received them 
kindly. Even apple trees were wassailed; a toast was thrown into 
a tree to propitiate the spirits; cider was drunk from the bowl, 
with the song: "Old apple tree, We've come to wassail thee, Every 
twig, apples big, Every bough, apples enow!" The large wassail 
candle at  feasts is mentioned by Shakespeare. See also TOASTS. 

(A. McQ.) 
WASSERMANN, AUGUST VON (1866-1925), German 

bacteriologist and discoverer of serodiagnosis in syphilis (the 
Wassermann reaction) was born on Feb. 21, 1866, a t  Bamberg in 
Bavaria. He studied in Erlangen, Munich, Strassburg (Aus.) 
and Vienna, and in 1888 began to practise as a physician in Strass- 
burg. He was then engaged as an assistant a t  the Robert Koch 
Institute for Infectious Diseases, Berlin, where, from 1906, he 
directed the department of experimental therapy and serum re- 
search. In  1913 he became director of the Kaiser Wilhelm in- 
stitute in Berlin-Dahlem. Wassermann died in Berlin on 
March 15, 1925. 

He was a prolific contributor to medical literature. His best- 
known works are contained in the Handbook of Pathological 
Microorganisins (1902-09), which he published in collaboration 
with Wilhelm Kolle. The blood serologic test for syphilis that 
Wassermann announced in 1906 is highly specific and sensitive, 
though technical error in its interpretation is not uncommon and 
factors other than syphilis can cause a false positive reaction. 

WAST, HUGO (pseudonym of GUSTAVO MART~NEZ ZUVIR~A) 
(1883- ), Argentinean novelist, the most prolific and popular 
novelist of his country, was born in C6rdoba on Oct. 23, 1883. A 
lawyer by profession, he was active in public life as a national 
deputy (1916-20), newspaper editor, publisher, university pro- 
fessor and, after 1931, director of the National library in Buenos 
Aires. 

Wast's most characteristic novels, Flor de Durazno (1911), 
Valle negro (1918) and Desierto de piedra (1925), treat of rural 
customs. In  them he depicts the people of the countryside, 
emphasizing their struggle against nature and adversity and their 
ability to endure hardships. Some-La case de 10s cuervos (1916), 

El  jinete de fuego (1926) and Tierra de jaguares (1927)--deal 
with historical subjects, while others-Los ojos vendados (1921) 
and Ciudad turbulenta, ciudad degre (1919)-treat of socioeco- 
nomic urban problems. Many of. his novels have been translated 
into foreign languages. 

Wast is also an adept short-story writer, Sangre en el unzbral 
(1927) being his most important collection. 

See Ruth Sedgwick, "Hugo Wast, Argentina's Most Popular Novel- 
ist." Hisbanic American Historical Review. 9: 116-126 (1929) : H. H. 
Hespelt,' "Hugo Wast-Argentine ~ovelist," ~ispan'ia, f : j 60 -367  
(1924). (L. LL.) 

WASTE, a term used in English law in several senses, of 
which four are the most important: (1) "Waste of a manor" is 
that part of a manor subject to rights of common, as distin- 
guished from the lord's demesne (see COMMONS; MANOR). (2) 
"Year, day and waste" was a part of the royal prerogative. ac- 
knowledged by a statute of Edward 11, De Praerogativa Regis. 
The king had the profits of freehold lands of those attainted of 
felony and petit treason, and of fugitives for a year and a day 
with a right of committing waste in sense (3) thereon. After the 
expiration of a year and a day the lands returned to the lord of 
the fee. This species of waste was abolished by the Corruption 
of Blood act, 1814 (see FELONY). (3) The most usual sig- 
nification of the word is "any unauthorized act of a tenant. for 
a freehold estate not of inheritance, or for any lesser interest, 
which substantially alters the permanent character of >the thing 
demised (a)  by diminishing its value, (b) by increasing the 
burden on it, (c) by impairing the evidence of title and thereby 
injuring the 'inheritance' " (West Ham Charity Board v. Emt 
London Lfr.W., 1900. 1 Ch. 624, 637; cf. Pollock on Torts, 357). 

Waste in sense (3) is either voluntary or permissive. Volun- 
tary waste is by act of commission, as by pulling down a house, 
wrongfully removing fixtures (q.ir.),  cutting down timber trees, 
i.e., oak, ash, elm, 20 years old, and such other trees, e.g., beech, 
as by special custom are counted timber in the district, opening 
new quarries or mines (but not continuing the working of exist- 
ing ones) or doing anything which may-for this is the modern 
test-alter the nature of the thing demised, such as conversion of 
arable into meadow land. 

Although an act may technically be waste, i t  will not as a rule 
constitute actionable waste or be restrained by injunction in the 
absence of some prohibitive stipulation if it is "ameliorating"; 
i.e., if it improves the value of the land demised. In the case of 
timber estates upon which trees of various kinds are cultivated 
solely for their produce and the profit gained from their periodical 
felling and cutting, the timber is not considered as part of the 
inheritance but as the annual fruits of the estate, and an excep- 
tion arises in favour of the tenant for life. Under the Settled 
Land act, 1925, a tenant for life may grant building, mining, for- 
estry and other leases for the prescribed terms "for any purpose 
whatever, whether involving waste or not" and is also pro- 
tected as regards waste in the execution and repair of improve- 
ments. Permissive waste is by act of omission, such as allowing 
buildings to fall out of repair. A "fermorn-a term which here 
includes "all who held by lease for life or lives, or for years by 
deed or uithout deed" by the statute of Marlborough, (1267)- 
may not commit waste without licence in writing from the re- 
versioner. 

Acts of equitable waste were, before 1875, not cognizable in 
courts of common law. However, by the provisions of the Law 
of Property act, 1925 (s. 135), an equitable interest for life 
without impeachment of waste does not confer upon the tenant 
for life any right to commit equitable waste, unless an intention 
to confer such right expressly appears in the instrument creating 
the equitable interest. 

A copyholder may not commit waste unless allowed to do so by 
the custom of the manor. The penalty for waste is forfeiture of 
the copyhold (see COPYHOLD). The Agricultural Holdings act, 
1923, by provisions giving compensation for improvement as re- 
gards the holdings to uhich it applies, overrides some of the old 
common law doctrines as to waste. 

(4) "Waste of assets" or "devastavit" is a squandering and 



misapplication of the estate and effects of a deceased person by 
his executors or administrators (see ESTATES, ADMINISTRATIOU 
OF and Administration of Estates act, 1925, s. 29). Executors and 
administrators may now be sued in the county court for waste 
of assets (County Courts act, 1888, s. 95). 

Remedies for Waste.-The landlord is entitled to compensa- 
tion for  deterioration in the value of a holding by the failure of 
the tenant to cultivate according to the rules of good husbandry 
or the contract of tenancy. 

Proceedings may be taken either by action for damages or by 
application for an injunction or by both combined. and either in 
the king's bench or in the chancery divisions. 

The lam of waste as it affects ecclesiastical benefices will be 
found under DILAPIDATION. 

Scotland.-In Scots law "waste" is not used as a technical 
term, but the respective rights of fiar and liferenter are much 
the same as in England. As a general rule. a liferenter has no 
right to cut timber, even though planted by himself. An exception 
is admitted in the case of coppice wood, which is cut at regular 
intervals and allowed to grow again from the roots. Grown timber 
is also available to the liferenter for the purpose of keeping up 
the estate or repairing buildings. 

Before making use of mature timber for estate purposes, the 
liferenter should give notice to the fiar. He is also entitled to the 
benefit of ordinary windfalls. Extraordinary windfalls are treated 
as grown timber. Liferenters by constitution (i.e.,  by grant from 
the proprietor) as opposed to liferenters by reservation (\?here 
the proprietor has reserved the liferent to himself in conveying 
the fee to another) have, as a rule, no right to coals or minerals 
underground if they are not expressed in the grant or appear to 
have been intended by a testator to pass by his settlement. Where 
coals or minerals are expressed in the grant, and also in cases of 
liferent by reservation, the liferenter may work any mine which 
had been opened before the beginning of his right, provided he 
does not employ a greater number of miners or bring up a greater 
quantity of minerals than the unburdened proprietor did. All 
liferenters are entitled to such minerals as are required for do- 
mestic consumption and estate purposes. 

U n i t e d  States.-U.S courts adapted the common law doctrine 
of waste to the requirements of a continuously expanding coun- 
try. The application of the English law of waste was thus re- 
stricted to stimulate the development of the land by the tenant 
in possession. Good husbandry upon his partwas the criterion by 
which the character of his acts as waste was determined. The 
conversion of meadow and wood land into arable land mas thus 
permissible. 

With the disappearance of pioneer conditions, a tendency toward 
greater stringency in the application of the doctrine of vaste 
became apparent, particularly in such highly industrialized states 
as those of the northern Atlantic seaboard. The difference, how- 
ever. lies largely in a change in the character of what good hus- 
bandry demands rather than a change in the legal principle. The 
remedy for waste lies either by an action at lam for damages 
caused by waste or by an injunction to restrain further waste and 
to compel an accounting for the waste done. (A IV R ; X ) 

WATCH, a portable mechanical timepiece. 'Ct7hen matches 
were first made is uncertain, but there can be little doubt that 
the first appeared shortly after the invention of the mainspring 
by Peter Henlein of Niirnberg. Clocks had originally been 
weight driven. but after the invention of the mainspring they 
could be made portable. The escapement used in the early 
watches was the same as that used in the early clocks, the verge 
or vertical escapement. Early watches were made in Germany 
and at  Blois in France. By the middle of the 20th century it was 
being contended that they originated in Italy. 

MECHANISM 

The rate of going of a watch (i.e., its timekeeping) is governed 
by a controlling element in the form of an oscillating system. 
Since the latter part of the 17th century, this has taken the form 
of the balance and spring. The energy required to maintain the 
balance in oscillation is stored in the mainspring and replenished 
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when the watch is wound. 

The energy stored in the mainspring is transmitted to  the 
balance by the wheel train and escapement, the motion of the 
balance itself controlling the release of the escapement and con- 
sequently the phase of the maintaining impulse. A friction drive 
to  the hands is provided from a wheel rotating at  a convenient 
rate, usually once per hour. The hands may thus be set to time 
without deranging the remainder of the watch. 

T h e  Mainspring.- The mainspring consists of a fiat steel 
band stressed in bending; when the watch is wound, its curvature 
is increased and energy thus stored. 

I n  the first spring-driven timekeepers the mainspring was open, 
as in the modern alarm clock. I t  was hooked to an arbor a t  its 
centre or "eye," while its outer end was attached to the frame. 
A ratchet and click allowed the arbor to be rotated during wind- 
ing without disturbing the first wheel or "great wheel" of the 
train, which was loose on the arbor. During going, the spring 
drove the great wheel via the ratchet and click. 

One of the main defects of these early portable timepieces was 
the variation in the torque output of the mainspring. An attempt 
to remedy this was the stackfreed. which acted against the pull 
of the mainspring when fully wound, exerting less restraint as the 
mainspring ran down. It was, in effect, little more than a crude 
auxiliary spring. Solution of the problem was advanced between 
1515 and 1540 by the invention of the fusee. I n  this arrangement 
the mainspring is made to rotate a barrel, in which it  is housed; a 
length of catgut, later replaced by a chain, was wound on i t ,  the  
other end being coiled around the fusee. This is a drum cut in 
the form of a curved-sided volute or a hollow-sided threaded cone. 
When the mainspring is fully wound, the gut or chain pulls on the 
smallest radius of the fusee; as the mainspring runs down. the 
leverage is progressively increased as the gut or chain pulls on a 
larger radius. With correct proportioning of mainspring and 
fusee radii. an almost constant torque may be obtained through- 
out the run. The going barrel, fitted to all modern watches. has 
superseded the fusee and obviated the need for maintaining work 
to keep the watch going during winding. By careful proportioning 
of barrel arbor and barrel diameters to mainspring thickness, 
torque variations have been reduced to a minimum. The use of 
Geneva stopvrork in high-class precision watches eliminates the 
most serious variation in torque, which occurs when the spring is 
fully wound. 

T h e  C o n t r o l l i n g  System.-In the earliest timekeepers, a 
weighted crossbar or foliot or a wheel with a heavy rim known as  
the balance was used to control the rate of going of the mechan- 
ism. I t  was subjected to no systematic constraint, and it ~ i o u l d  
not be possible to define its period of oscillation mathematically. 
Consequently, its period of oscillation and hence the rate of the 
timekeeper were dependent on the driving force; this explains 
the great importance of the fusee. 

Robert Hooke claimed to be the first to control the oscillations 
of a balance by a hairspring or balance spring, c. 1660; it was ap- 
plied to watches for him by Thomas Tompion. Early illustra- 
tions show a balance with two pins on either side of a straight 
biade spring; this, when deflected by the balance, provided the 
restoring couple. The amplitude of the balance must. in this case, 
have only been small. Christiaan Huygens (9.v.) devised the 
spiral balance spring in 1675 and had watches made by Thuret to  
prove his theories. Besides Hooke, another who claimed priority 
was the abbe' Jean de Hautefeuille. 

The balance spring is a delicate ribbon of steel o r  other suitable 
material, generally ~ o u n d  into a spiral form. The inner end is 
pinned into a collet, which fits friction-tight on the balance staff, 
while the outer end is held in a stud fixed to the movement. This 
spring acts on the balance as gravity does on the pendulum-it 
provides the restoring couple. If the balance is displaced to one 
side the spring is wound and energy stored in it ; this energy is then 
restored to the balance, causing it to swing nearly the same dis- 
tance to the other side if the balance is released. If there were no 
frictional losses (caused by air friction, internal friction in the 
spring material and friction at  the pivots), the balance would 
swing precisely the same distance to the other side and continue 
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the balance and spring. 

Errors in the Balance and Spring.-A watch's performance 
depends on the uniformity of the period of oscillation of the 
balance and spring. The balance takes the form of a wheel with 
a heavy rim, while the spring coupled to it provides the restoring 
torque. The balance possesses moment of inertia, and this is 
dependent on its mass and configuration. The spring should. 
ideally. provide a restoring couple directly proportional to the 
displacement from its unstressed or zero position. A system of 

this kind will have a periodic time T = 2~ where I is the mo- d; 
ment of inertia of the balance and G the restoring couple of the 
spring per unit displacement. If these factors do not change. or 
remain in constant ratio, the periodic time will evidently remain 

A 
B Y  C O U R T E S Y  OF MAJOR R .  A. FELL A N D  THE INSTITUTION OF M E C H A N I C A L  ENGINEERS, L O N D O N  

B 
A. Train side of movement B. Dial  side of movement 

1 .  Winding button 2 0 .  Stud 11'. Cannon pinion 44 .  Transmission wheel 
2. Setting-lever screw 2 1 .  Baiance 11". Centre-pinion extension 45 .  Jumper 
3 .  Crown wheel 22 .  Balance staff 27' .  Lower pallet-staff jewel 46 .  Keyless cover 
4 .  Crown-wheel centre 23 .  Balance spring 31'. Lower endpiece 47 .  Setting lever 
5 .  Mainspring 24. Overcoil 31". Lower end stone. 48 .  Winding stem 
6 .  Barrel 25 .  Collet 36' .  Lower third-wheel jewel 49 .  Winding pinion 
7 .  Barrel arbor 2 6 .  Roller 37' .  Lower fourth-wheel jewel 50.  Clutch teeth 
8. Ratchet wheel 2 7 .  Upper pallet staff jewel 38' .  Lower escape-wheel jewel 51.  Sliding pinion 
9. Click 28 .  Pallet bridge 39 .  Pillar plate 52. Barrel bridge 

1 0 .  Cl ick spring 29 .  Balance cock 40. Hour wheel 53 .  Return arm 
11. Centre wheel and pinion 3 0 .  Regulator index 41.  Minute pinion 54. Return arm spring 
1 2 .  Th i rd  wheel and pinion 3 1 .  Upper end stone 42.  Minute wheel 55 .  Dial screw 
1 3 .  Fourth wheel and pinion 3 2 .  Stud hole 43 .  Minute wheel stud 
1 4 .  Escape wheel and pinion 33.  Stud screw 
1 5 .  Lever 3 4 .  Curb pins 
1 6 .  Pal let  stones 3 5 .  Train bridge 
17 .  Banking pins 3 6 .  Upper third-wheel jewel 
1 8 .  Lower end stone 3 7 .  Upper fourth-wheel jewel 
1 9 .  Lower balance jewel 3 8 .  Upper escape-wheel jewel 

F I G .  1.-WATCH MOVEMENT 

to oscillate indefinitely; because of these losses, however, the oscil- 
lations would, in practice, die away. I t  is the energy stored in 
the mainspring and fed to the balance through the wheel train and 
escapement which maintains the oscillations. The frequency is 
generally 24 c.p.s. or 18,000 half cycles per hour. 

Invention, as applied to timekeepers, was greatly stimulated 
during the 18th century by the need for a good timekeeper for de- 
termining longitude at  sea. The problem was finally solved by 
John Harrison (q.v.), originally a Yorkshire carpenter, with his 
no. 4 marine timekeeper. This timekeeper, however, was difficult 
to construct, and of all the devices embodied in it only his main- 
taining power (which drives the balance during winding in fusee 
timepieces) was later adopted by others. The marine chronometer 
as developed by John Arnold and improved by Thomas Earnshaw 
is closely akin to the modern form of this instrument. Perhaps 
the only improvements on the Earnshaw form (c. 1790) are in 

constant and the watch will have a uniform rate. Any departure 
from uniformity of rate should be examined in relation to varia- 
tions in the above expression. The balance is mounted on pivots 
and, in ~vatches of good quality, these run in jewels. Two jewels 
are used at  each end of the balance staff, one pierced to provide 
a bearing, the other a flat end stone providing axial location by 
bearing against the domed end of the pivot. Frictional effects 
a t  the pivots influence the performance of the watch in various 
positions; for example, lying and hanging. 

The balance and spring can be brought to time or "regulated" 
by varying either the restoring couple provided by the spring or 
the moment of inertia of the balance. In  the first case (by far 
the more common) this is generally effected by providing a pair 
of curb pins mounted on a movable regulator index. The spring 

Eht3 where E is constant G is given by the expression G = -- 
121 
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Young's modulus of elasticity (see ELASTICITY) and h, t and I 
represent the height, thickness and length of the spring. Evi- 
dently the only factor that may be changed in use is l, and the 
spring therefore passes between a pair of curb pins mounted on 
the index; movement of the curb pins will effectively lengthen or 
shorten the spring, thus making the requisite change in the spring 
constant. In the second instance, screws are provided at one or 
two pairs of opposite points on the rim of the balance; these 
screws are friction-tight in their holes and thus can be moved in 
or out so as to adjust the moment of inertia of the balance. In  
"free-sprung" watches no regulator index is provided, and the 
only adjustment available is the screws on the balance rim. 

Errors of Isochronism.-Errors of isochronism are recognized 
when the periodic time of the balance varies with the amplitude of 
oscillation. The following occur with the watch in the lying 
position (i.e., with the balance staff vertical) : ( I )  curb pin errors; 
(2) centrifugal error (with cut compensation balance only) ; (3) 
departures from Hooke's law in the spring material; (4) "point 
of attachment" effect; ( 5 )  escapement error. 

Curb pin errors occur when the regulator curb pins do not 
positively clamp the spring, which will thus be out of contact with 
them during part of the oscillation. its effective length being then 
measured from the stud instead, so that any change in the ampli- 
tude of oscillation will change the length of time for which the 
spring is in contact with the pins and cause an error of iso- 
chronism. 

Centrifugal error is of decreasing importance (except in the 
older types of marine chronometer), as the cut compensation 
balance is seldom used today. However, with a cut balance the 
moment of inertia mill vary with angular velocity, since the rim 
will be sprung outward because of centrifugal loading. This will 
cause the effective value of the moment of inertia to vary with 
the amplitude of oscillation, tending to cause the timekeeper to 
lose at high amplitudes. 

Departures from Hooke's law (see ELASTICITY; MATERIALS, 
STRENGTH OF) depend on the particular spring material involved 
and can cause errors of isochronism of the order of 20 seconds 
per day. 

"Point of attachment" effect occurs because the balance spring 
cannot in practice be anchored at  zero radius ( ie . ,  on the true 
axis of the balance) but has to be pinned to the collet, which 
anchorage is at an appreciable radius. Hence, particularly if a 
flat spiral spring is used. elastic side-thrust couples will be set up 
through the eccentric development of the spring as it coils and 
uncoils. These couples will give rise to disturbances to the pe- 
riodic time, and these will vary with amplitude. 

A theoretical analysis of escapement error was developed by 
Sir George Airy. The function of the escapement is to supply the 
balance and spring with energy obtained from the mainspring. via 
the wheel train. to maintain the balance in oscillation. If an oscil- 
lating system receives a forward impulse when approaching the 
zero position it will be caused to gain. while under the same con- 
dition a backward impulse would cause a loss; after the zero posi- 
tion, the effects are reversed. With the lever watch escapement, 
the net effect of the action of the escapement is to cause a loss. 
This amounts to approximately two to five seconds per day over 
the normal working range of amplitudes, that is, between 180 and 
270 degrees. 

Positional Errors.-Because of the type of pivot on which the 
balance and spring is mounted. a change of position from lying to 
hanging will cause an increase in the frictional losses; in the hang- 
ing position the amplitude will be reduced by about 40"-60" as 
compared with the amplitude in the lying position. All the five 
types of isochronal error will therefore take effect when the watch 
is moved from the lying to the hanging position. 

A general idea of effects caused by eccentric movement of the 
centre of gravity may be formed if one considers the centre of 
gravity of the balance to lie below the axis in the zero position. At 
all amplitudes up to 180" the restoring couple caused by the spring 
will be augmented by a restoring couple caused by gravity, so 
that the watch would tend to gain. If the amplitude is increased, 
the spring couple will be opposed by the gravity couple at  the 

extremes of displacement, and in fact the effect on periodic time 
becomes zero at an amplitude of about 220'. Beyond this ampli- 
tude the effect reverses, and the gravity couple would cause a loss. 

In  practice, it is most difficult to make a balance spring in which 
the centre of gravity remains on the axis for all displacements of 
the balance. In  general, the centre of gravity will move in a 
complex manner depending on the exact configuration of the spring 
and its inner and outer terminations. This movement can be 
greatly reduced by raising an overcoil a t  the outer end of the 
spring and terminating this a t  the stud in a plane above that of 
the body of the spring. This invention was made by Abraham 
Louis Breguet (c. I~OO), and overcoil springs are named after 
him. The theoretical conditions governing the form of overcoil 
to ensure a stationary centre of gravity and to eliminate lateral 
pressure at  the balance spring collet were established by E. Philips, 
an Englishman working in France (c. 1860). 

Temperature Errors.-The full expression for the periodic - 
time of the balance and spring is T = 2a 12mk2l, where m is the 
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mass of the balance; k, its radius of gyration; E, Young's modulus 
of elasticity; and h, t and 1, the height, thickness and length of the 
spring respectively. A change of temperature may evidently 
affect all these factors except m. If the temperature rises, the 
moment of inertia of the balance will increase, because of an in- 
crease in k caused by the expansion of the balance. As regards 
the spring, variations in h and 1 will cancel one another, while 
with a rise of temperature the increase in t will tend to make the 
spring stiffer. Changes in E are of the greatest importance: with 
steel springs, E decreases by 240 parts in 106 per degree centigrade 
of temperature rise. 

The net change in timekeeping, in seconds per day, is given by  
the expression At = -86400 a,  + 129600 crz + 43200 C, where 
ax is the coefficient of expansion of the balance, az the coefficient 
of expansion of the spring material and C the temperature coeffi- 
cient of Young's modulus or thermoelastic coefficient. 

The first of these effects causes a loss, the second a gain, and 
the third either a gain or a loss with rise of temperature, accord- 
ing to the particular spring material. For a steel spring and brass 
balance, the first effect causes a loss of 1.6 sec. per day per degree 
centigrade, the second a gain of 1.4 sec. per day per degree centi- 
grade, and the third a loss of 1o.j sec. per day per degree centi- 
grade. Thus the timekeeper would lose nearly 1 1  sec. per day 
for every degree centigrade of temperature rise. 

For marine timekeepers, which have to encounter a wide range 
of temperatures, the problem was solved by John Harrison, who 
used a pair of curb pins mounted on a brass and steel bimetallic 
strip; with changes of temperature, the curb pins moved along 
the spring, thus changing its effective length and compensating 
for the errors of the system as a whole, largely for changes in 
Young's modulus. 

This arrangement was superseded by a balance which changed 
its moment of inertia with the temperature. Pierre Leroy's bal- 
ance was of the fluid compensation type, with alcohol thermome- 
ters causing the displacement of mercury threads in glass tubes. 
Later, the bimetallic compensation balance was developed by 
Arnold and Earnshaw. 

Earnshaw's form, in which brass was fused onto the outside of 
the steel balance rim, is identical in principle with the bimetallic 
balances still used in some very high-grade watches. The unequal 
expansion of the brass and steel caused the rim, which was at- 
tached to the balance arm at one end and free at  the other, to curl 
inward or outward with changed temperature. This effected 
changes in the moment of inertia of the balance. The rate of 
change of moment of inertia with temperature could be ad- 
justed by moving compensation weights or screws toward or away 
from the free ends of the rim. In this way the rates of the time- 
keeper could be made exactly equal a t  two temperatures. 

However. if these temperatures differed by about 30' C., a n  
error of approximately 2 4  sec. per day would remain at  a tem- 
perature midway between the extremes. If the metals of the rim 
have constant coefficients of expansion this "middle temperature 



WATCH 
error" is bound to occur, and many ingenious "auxiliary com- 
pensations" were developed during the 19th century, principally 
in marine chronometers. 

About 1900 certain nickel-iron alloys were developed by C. E.  
Guillaume. I n  these, the coefficient of expansion is not constant: 
it varies n i t h  temperature. One of the series, containing about 
40% nickel. when used with a brass outer rim gives virtually 
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FIG. 2.-LEVER ESCAPEMENT 

continuous temperature compensation for a steel balance spring, 
over the range from o o  to 30" C. Temperature errors of less 
than sec. per day per degree centigrade can readily be  achieved 
with a carefully adjusted Guillaume balance. 

Guillaume also developed an alloy known as Elinvar (c. 1912). 
This has a low value of temperature coefficient of Young's modu- 
lus. Further development of this alloy enabled the compensation 
balance to be dispensed with, except for the very highest grade 
of timekeeper intended for observatory trials. Moreover, i t  is 
rustless and much less affected by magnetism than steel. 

Subsequently improved alloys of low temperature coefficient 
were developed. I n  these, the mechanical properties are greatly 
superior to the original Elinvar, elastic limits as high as jo tons 
per square inch being achieved. Temperature errors with these 
springs when used with a monometallic balance are often less 
than I sec. per day per degree centigrade. The  alloy developed by 
the Hamilton LVatch company in the Cnited States is also highly 
stable in its elastic properties. 

Effect of Adjz~stment.-After adjustment against all these types 
of error, a man's wrist watch of moderate quality will perform 
to  within about 70 sec. per day between the lying position and two 
edgewise positions differing by goo in orientation. High-grade 
commercial x-iatches can be adjusted to ~ ~ i t h i n  approximately 20 

sec. per day in five positions. while watches intended for observa- 
tory competition work, if of pocket size, may have differences of 
rate in positions amounting to 3 sec. per day. or even far less. 

Escapements.-Of the great number of escapements in- 
vented. only five came into general use: the verge or vertical; the 
cylinder or horizontal; the duplex; the lever (either jeweled or 
pin palletj ; and the chronometer or  detent. 

The  verge escapement consisted of two pallets projecting from 
the balance staff, working with an escape wheel of contrate form, 
sometimes known as the crown wheel. The  teeth of this wheel 
impelled the two pallets alternately. The  balance was coupled to 
the escape wheel during its entire vibration and not only while re- 
ceiving impulse; because of the geometry of the wheel and pallets, 
the balance caused the escape wheel to turn backward against the 
driving torque of the wheel train during its supplementary arc. 
Consequently, the balance was subject to constraint during its en- 
tire swing. and the timekeeping \\-as much affected by the torque 
av;lilahle at the escape wheel, the condition of the oil and the 
state of the working surfaces in the escapement. ' 

The  cylinder escapement was introduced b y  George Graham 
in 1726.  I t  was a considerable improvement over the verge. in 
that the escape wheel did not turn backward during the supple- 
mentary arc of the balance. Thus, the constraint on the balance 
was caused onIy by the frictional couple set up by the locking 
pressure of the escape-wheel teeth on the circular surfaces of the 
cylinder, either inside or out. Originally, cylinder watches had a 

steel cylinder and brass escape nheel, which cut the steel cyl~nder 
when the oil began to dry up;  then ruby cylinders were used in 
some fine watches (Thomas Mudge's cylinder watches, c. 1750, 
were the first really satisfactory pocket watches). 

Eventually i t  mas found that a hardened steel wheel working 
with a hardened steel cylinder caused far less wear. The escape- 
ment was long used in this form for the majority of cheap watches, 
but i t  is now relatively uncommon. 

The duplex escapement came into use toward' the  end of the 
18th century; it aimed a t  further reducing constraint on the bal- 
ance by separating the functions of locking and impulse. The 
escape wheel had two sets of teeth (whence "duplex") ; the long 
teeth served for locking in conjunction with the ruby roller on 
the balance staff, while the raised triangular teeth delivered im- 
pulse to the impulse finger or "hook," also mounted on the staff. 
I t  was a single-beat escapement, delivering impulse in alternate 
swings only (i.e., once per cycle), and so, if the balance received 
an adverse shock in wear, reducing its amplitude below a critical 
value, i t  would "set" and the watch stop. A I\-ell-made duplex 
watch was an accurate timekeeper, and this escapement was used 
in fine English matches as late as 1880. The  American Waterbury 
"dollar" watch used a simplified form of duplex escapement. 

The lever escapement was invented by Thomas &fudge in I 765. 
I n  this escapement, the balance is free to execute its supplemen- 
tary arc, being coupled to the escapement only while effecting un- 
locking and receiving impulse. This resulted in a marked im- 
provement in timekeeping. The escapement was developed into 
its modern form, with a club-tooth escape wheel and double-roller 
safety action, by Jos~ah  Emery and A. L. Breguet. Although this 
form (fig. 2) had been reached by the beginning of the 19th cen- 
tury ~t mas not universally adopted until c. 1915. 

The club-toothed wheel is, in good-quality watches, made of 
hardened steel. with the acting surfaces ground and polished. I t  
is much less subject to wear than the ratchet-tooth variety. and 
its geometry reduces loss of motidn between wheel and pallets. 
In  the double-roller safety actlon the intersection between guard 
pin and roller is much deeper than in the single-roller. and any 
friction caused by jolts encountered in wear takes place a t  a 
smaller radius and causes less constraint on the balance. The  
safety action should only operate on relatively severe jolts, since 
the locking faces of the pallet stones are so inclined as to "draw" 
the lever over to the appropriate banking pen when locking occurs. 
This escapement, by far the most important watch escapement to- 
day. is used in its jeweled form in watches of moderate to excel- 
lent quality and v i th  steel pallet pins and a simplified fork and 
roller action in cheap watches. 

The chronometer escapement was originated by Pierre Leroy, 
but much development was required. Arnold and Earnshaw, 
working in rivalry, brought i t  into its modern form, Earnsham's 
version of the escapement being unaltered in principle even today. 
I t  is a single-beat escapement, and the balance is free to execute 
its supplementary arc unconstrained. Unlike the lever escape- 
ment, the escape wheel delivers impulse directly to the balance, 
locking being effected on a separate unit, the detent. Perhaps 
the most important feature favouring long-term stability of rate 
is that the escapement functions without oil (in the lever escape- 
ment 011 on the pallet stones 1s bound eventually to dry up o r  
thicken and so reduce the balance amplitude). The  chronometer 
escapement is not very su~table  for a watch. being liable to "set''; 
but for marine chronometers its supremacy has not yet been seri- 
ously challenged. 

T h e  Wheel  Train.- In a watch it is necessary to achieve a 
step-up ratio of approximately 4.000 : I between barrel and escape 
pinion. This involves four pairs of gears, the ratio per pair com- 
monly being between 6 : I and 10 : I. Because of considerations 
of space, the pinions must have a low number'of leaves-commonly 
from 6 to 12 .  This entails a number of special gearing problems. 
aggravated by the fineness of their pitch. Any error in centre dis- 
tance, form or concentricity is therefore proportionately more im- 
portant than in larger types of gearing. 

A special form of cycloidal gearing is used, in which the pinion 
has hypocycloidal dedenda, and the wheel epicycloidal addenda. 
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The No. 4 chronometer of John Harrison, English; 1 7 5 9  

Watch by Thomas Tompion, most famous of the English clockmakers, 
1675 

German stackfreed clock-watch w i t h  dumbbell fo l i o t  (escapement control 
mechanism) ; late 1 6 t h  century 

Oval alarm watch of the 1 7 t h  century by Andre Pichon, French Self-winding watch by (Louis) Recordon, Enameled watch by  lsack 
Spencer & Perkins of London; l g t h  century Pluvier of London; c. 1650 

EARLY EXAMPLES OF EUROPEAN W A T C H M A K I N G  

BY C O U R T E S Y  O F  ( A L L  E X C E P T  C E N T R E  R O W  R I G H T )  T H E  S C I E N C E  M U S E U M ,  L O N D O N ,  ( C E N T R E  R O W  R I G H T )  V I C T O R I A  A N D  " B E R T  M U S E U H  
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The generating circle, which is common to both wheel and pinion, 
has a diameter equal to the pitch circle radius of the pinion. This 
special case of hypocycloid is a straight radial line, and watch 
pinion leaves are of this form below the pitch circle. The range 
of modules encountered is from about 0.25 mm. in a large pocket 
watch to 0.07 mm. in a lady's very small wrist watch. A six-leaf 
pinion of 0.07-mm. module has an over-all diameter of about 0.5 
mm. only. I n  practice, the cycloidal form is approximated. 

Jewels.-A patent was taken out by Nicholas Facio in 1704. 
which covered the use of jewels in watches. Diamonds and sap- 
phires were used. The sapphires !\ere pierced with diamond 
splints and steel wires charged mith diamond ponder; this was 
practised only in England until about 1790. Synthetic jewels made 
from powdered alumina fused in the oxyhydrogen blowpipe later 
came into use. Colourless unless certain materials are added, they 
are usually coloured to a ruby red, although the clear stones are 
considered slightly harder. 

R'atch jewels are ~ io rked  up from the raw material to exceed- 
ingly close limits and with a very high polish. A uniform out- 
side diameter is highly important, since jewels are fitted by the 
friction jewellng method, being pressed into accurately sized holes 
smaller than the jewels themselves and held there by the inter- 
ference and consequent elasticity of the surrounding metal. The 
hole diameter of a typical balance jemel is about 0.1 mm , \ ~ i t h  a 
unilateral tolerance of 2.5 microns. The holes are drilled under- 
size ni th  diamond charged wires, and opened to their final dimen- 
sions with a stepped lapping mire. Finally, they are "olived" 
with a bowed lapping wire to reduce friction. 

TYPES OF  WATCH 

Wrist  Watches.--Until the beginning of the 20th century. 
watches were almost invariably made to be carried in the pocket 
However, the wrist watch rapidly gained popularity and after 30 
years more than 50 vrist  ~\atches were made to 1 pocket watch. 
The diameters of the movements of men's wrist watches range 
from roughly 23 to 30 mm., while ladies' round movements are 
commonly betneen 14 and 20 mm. in diameter. Shaped move- 
ments are made both in men's and in ladies' sizes. Second hands 
are commonly fitted on movements down to about 18-mm. diame- 
ter, and the centre seconds ("sweep" second hand) arrangement is 
frequently preferred. The modern watch runs for about 40 hours. 

Chronographs.- The chronograph \\as developed by E D.  
Johnson in 1855 to measure time intervals (in sporting events. 
for example). I n  these watches, an additional second hand is en- 
gaged with the wheel train by pressing the pendant, disengaged by 
a second pressure and returned to zero by a third. Split-second 
chronographs have two chronograph second hands; these begin 
to move together and one can be stopped to take a reading and 
then made to catch up with the other. I t  is thus possible to take 
the times of more than one competitor in a race. 

The stop watch is made for purposes that do not warrant the 
more expensive chronograph. In  a stop watch, the balance is 
actually started and stopped, whereas in the chronograph it oscil- 
lates continually. Minute and sometimes hour recorders are 
added to chronographs and to stop watches. All the hands are 
returned to zero when required by the action of strikers pressing 
against heart cams. In certain cases the balance vibrates more 
rapidly than the usual 18,000 half-cycles per hour; it is thus 
possible to record tenths or hundredths of a second. 

Self -Winding Watches.-The first patent on the self-winding 
pocket watch was taken out by Louis Recordon in London in 1780. 
The early self-winding watches operated on the pedometer prin- 
ciple. The development of the self-winding wrist watch dates 
from the invention of an Englishman, John Harmood, who secured 
a patent in 1924. His system consisted of a swinging weight 
pivoted at  the centre of the movement, coupled to the barrel arbour 
through reduction wheels and clicks; the weight swung between 
buffer stops; no winding stem was fitted and the hands were set 
from the bezel. Between 1930 and 1945 much development work 
was carried out in Switzerland, and a wide range of self-winding 
watches was being made there and elsewhere by the 1960s. As 
their mainspring is kept more uniformly wound, these watches are 

generally better timekeepers. (R.  M. J. L.; R. A FL.) 
Electr ic  Powered Watches.-Electric powered watches use 

either of t u o  drive systems. (1) the galvanometer drive, consist- 
ing of the conventional balance-hairspring oscillator kept in mo- 
tion by the magnetic interaction of a coil and a permanent magnet; 
or ( 2 )  the induction drive, in which an electromagnet attracts a 
balance containing soft magnetic material. Both types use a 
mechanical contact. actuated by the balance motion, to provide 
properly timed electric drive pulses. Each oscillation of the bal- 
ance operates a time-indicating gear train by advancing a toothed 
nheel one tooth. Miniature high-energy-density batteries are 
used as power sources (C. N. CH ) 

Accessory Mechanisms.-Additional mechanisms are often 
fitted to watches The repeating watch will strike the time on 
pulling a slide or pressing the pendant-sometimes to the nearest 
minute. The clock natch strikes the time in passing like a clock 
and can generally also be made to repeat The alarm watch can 
be set to operate a small bell or case-clapper a t  a predetermined 
time Calendar mechanisms have been added; the perpetual cal- 
endar automatically corrects for the varying lengths of month in- 
cluding leap year; the simple calendar gives the date and often the 
day of the week, the month and even the phases of the moon. 

BIBLIOGRAPHY.-F J Britten, rev by J W. Player, W a t c h  and 
Clockmaker's Handbook, Dictzonairy and Gutde, 15th ed (19i5) ; E B 
Denison, A Rudiitzentauy Treatise on Clocks, Watches, and Bells, 8th ed. 
(1903),  W I Milham, Time  and Timekeepers (1941), J .  R. Mac- 
Carthy, A Matter of Time (1947) ; A L Rawlings, T h e  Science o f  
Clocks and Watches ( 1 9 4 8 ) ;  T .  P. C .  Cuss, T h e  S tory  o f  Watches 
(1952) .  (R.  M J.  L ; R A. FL ) 

WATER. This chemical compound. having the formula HzO, 
is one of the most abundant, aidely distributed and essential sub- 
stances on the surface of the earth. I t  occurs in nature in the 
solid, liquid and gaseous states as ice or snow. xa te r ,  and steam 
or nater  vapour, respectively. LVater is a necessary constituent 
in the cells of all animal and vegetable tissues and in the crystals 
of many minerals. 

Sea water contains on the average about 3.5% by weight of dis- 
solved substances, principally sodium chloride (NaCI) 2 .7%,  mag- 
nesium chloride (MgC12) o 4%, magnesium sulfate (MgSO,) 
0 . 2 % .  calcium sulfate (CaSO,) 0.1 j% and potassium chloride 
(KCl) o . o j G ;  but traces, at least. of all the naturally occurring 
chemical elements are present. 

Snow is probably the purest natural source of water and rain 
the next purest, although the latter contains dissolved gases of 
the air as well as traces of carbon dioxide, chlorides, sulfates, 
nitrates and ammonia, with organic and inorganic dust held in sus- 
pension. 

Water from streams and lakes in mountainous districts is rela- 
tively free from organic impurities but may contain dissolved in- 
organic salts, ahile that from lowland rivers and lakes may 'be  
highly polluted. Water from springs and wells has filtered through 
the ground and has been more or less purified of organic contamina- 
tion but may contain inorganic salts. 

Water is essential in all animal and plant nutrition. I t  finds 
extensive use in science and industry as a solvent, a catalyst, 
a standard for the concrete representation of certain physical 
units ( e . g . ,  litre, calorie), a standard of comparison for certain 
physical properties (e.g., specific gravity, relative viscosity), 
a conveying med~um for the transport of materials and disposal of 
wastes, a diluent or dispersive medium, a cooling agent, a cleansing 
medium and in the production and distr~bution of heat and power. 
Industrial hydrogen is obtained from water by electrolysis or hy 
passing steam through a bed of hot coal. , 

Inorganic salts in small amounts are not objectionable in potable 
waters but harmful bacteria thrive on the organic content. Drink- 
ing water is subjected to microscopic, bacteriological and chemical 
examination. In the interpretation of the chemical analysis the 
source and history of the water must be taken into account. Ah- 
normally high chloride content usually means sex-age pollution. 
The amount and condition of nitrogenous solutes is an indication 
of the extent and present state of the contamination. 

Certain bacteria in water convert albuminoid ammonia to free 
ammonia, which is then oxidized to nitrites and later to nitrates. 



WATER 

to giv; free alkali that causes caustic embrittlement and failure of 
the boiler plates. In some localities sulfuric acid is added to 
boiler feed water after softening to increase the ratio of sulfate 
to carbonate. 

Ion-free water comparable in saline content with ordinary labo- 
ratory distilled water is produced by percolating the water through 
a granular bed of a polyhydric phenol formaldehyde resin, then 
through an amine formaldehyde resin. The phenol groups of the 
former replace the positive ions in solution by hydrogen ions and 
the amino groups of the latter absorb the acids so formed. 

W a t e r  as  a Standard.-Water exhibits the anomaly of having a 
greater density at  3.98" C. than at  any temperature above or below. 
The litre is the volume of I kg. of air-free water a t  this tempera- 
ture and I atm. pressure. The prototype kilogram was designed to 
have the mass of 1,000 C.C. of water under these conditions but 
because of a slight error one litre actually contains 1,000.028 C.C. 
The specific gravity of a substance at  a temperature t is the ratio 
of the mass of a certain volume to the mass of an equal volume 
of water a t  the same temperature (S:) or a t  the temperature of 
maximum density (S:). Zero degrees centigrade (32' F.) is de- 
fined as the temperature of equilibrium between ice and air-satu- 
rated water under a pressure of I normal atmosphere; 100" C. 
( z l z O  F.) is the temperature of equilibrium between water and 
steam at  the same pressure. The 15" calorie is the quantity of 
heat required to raise the temperature of I g. of liquid water from 
14.5' to 15.5' C. under an air pressure of I atm.; the zoo calorie, 
from 19.5' to 20.5" C.; and the main calorie is T&d of the quan- 
tity of heat required to increase the temperature from o0 to 100' C. 
These calories are equivalent to 4.185, 4.181 and 4.188 joules, 
respectively. Water is used as a standard in the calibration of 
viscosimeters (see VISCOSITY). 

Phys ica l  Propert ies  of Water.-The water molecule is in the 
form of an isosceles triangle with an apex angle of 105" and a 

A high albuminoid or free ammonia content indicates recent con- TABLE I.-Some Physical Constantsfor Water 
tamination while a high nitrate content is evidence of past con- (calories are ~ g ~ c a ~ o r i e s )  

I Phases at eouilibrium 1 Temnerature i" C.) / Pressure iatm.) / 

tamination from which the water may have been purified. 
For purification of potable water see WATER SUPPLY AND PURI- 

FICATION. 

H a r d  Water.-Hard waters contain soluble salts of calcium and 
magnesium, principally as bicarbonates, chlorides and sulfates. 
Ferrous iron may also be present. Hardness caused by calcium bi- 
carbonate is known as temporary since boiling converts the bi- 
carbonate to the insoluble carbonate; hardness from the other 
salts is called permanent. Calcium and magnesium ions react with 
the higher fatty acids of soap (9.v.) to form an insoluble gelatinous 
curd difficult to remove from the material being washed and 
thereby cause a waste of soap, since a lather will not form until 
these ions have been removed from solution. This does not happen 
with the newer detergents, which are sulfonates of long-chain 
molecules; e.g., alcohols. The iron is oxidized to the ferric form 
and appears as a reddish-brown stain on the material. The hard- 
ness of water is determined by the amount of a standard soap solu- 

Steam, ice I ,  water , . 
Ice I ,  ice 111, water . . 
Ice 111, ice V, water . . 
Ice V, ice VI, water . . 
Ice \'I, ice VII, water . . 

When water freezes near o O C. it forms a-ice, which is hexagonal; 
when supercooled at  least a fe

w 

degrees before freezing it produces 
p-ice, which is rhombohedral. (See also ICE.) 

Chemical Propert ies  of Water.-Water is a relatively stable 
compound dissociating into hydrogen and oxygen only to the extent 
of 25% at z,oooO C. and I atm. Metals and some nonmetals are 
oxidized by water or steam to the oxides with the liberation of hy- 
drogen (3Fe + 4H,O = Fe304 + 4H2, C + 2H20 = CO, + 2H,). 
Steam reduces the halogens with the liberation of oxygen (2Clz + 
2H20 = 4HC1 + 0,).  With some elements disproportionation 
takes place (3s  + 2H20 = SO, + 2H2S). Oxides or hydrated 
oxides react with water to form hydroxides which are basic, acidic 
or amphoteric depending on the position of the positive element in 
the periodic table (see PERIODIC LAW) (CaO + H,O = C a + +  + 
20H- ; P20, + 3H,O = 2H,P04, H,PO, = H + + H,P04- ; 
Al,O,.H,O + 2H,O = 2Al[OH]3.Al[OH]3 = Al[OH],+ + OH- 
and A1 [OH] , = H +  + H,A103 -). Neutralization is the reaction 
of base with an acid to form a salt and water (Na+OH- + 
H+Cl- = Na+Cl- + H 2 0 ) .  Since water itself ionizes to a small 
extent into H +  (or H 3 0 + )  and OH-, hydrolysis takes place when 
the salt of a weak base or a weak acid or both is dissolved in 
water. The chlorides and sulfides of many of the elements that 
are not strongly metallic are often completely hydrolyzed (PC1, + 
3H,O = H,P03 + 3HC1, A12S3 + 6H20 = 2A1[OHIs + 3H,S). 
Metallic nitrides and hydrides are decomposed by water to give 
NH, and Hz  respectively and the hydroxide of the metal. Metallic 
carbides yield hydrocarbons (CaC, + 2H20 = Ca[OH], + 

tion (made by dissolving castile soap in an alcohol solution) *For Hz (gas I atm.) + $!i 0 2  (gas I atm.) =Hz0 (liquid I atm.) a t  25" C. 
required to produce a lather that remains unbroken for five min- tFor Hf i  (lihuid) =H+ (aq.1 + OH- (w.1 a t  2s' C., I a&. 

utes in a definite volume of the water. dipole moment of 1.83 X I O - ' ~  c.g.s.e. (centimetre-gram-second 
water  is softened on a small scale by the addition of ammonia, electrostatic units) (in the gas), the oxygen atom being negatively 

borax or trisodium ~hosphate together with sodium carbonate and the hydrogen atoms positively charged. Other properties 
(washing soda)'. The latter precipitates the calcium as carbonate are given in the tables. ~ b ~ ~ ~ ~ ~ l i t i ~ ~  in the of water 
and the magnesium as Water is On a are the high dielectric constant which accounts for its solvent ac- 
large scale by the addition of just sufficient lime to precipitate tion and ionizing power, high melting and boiling points for its 
the calcium bicarbonate as carbonate and the magnesium as hy- low molecular weight, high critical temperature and pressure 
droxide followed by the addition of sufficient sodium carbonate large heat capacity, expansion below 3,9go C, and expansion (rathe; 
to remove the remaining calcium salts. In the "permutiten process than contraction) on freezing, since ordinary ice (ice 1 )  is less 
the water is filtered through a natural or artificial zeolite (9.v.), dense than.water, increasing pressure decreases the temperature of 
which replaces the calcium, magnesium and ferrous ions by sodium melting; the other crystalline forms of ice given in table 11 are 
ions.   he zeolite is regenerated by treatment with a strong brine all denser than water so that pressure increases their melting points. 
solution. P. W. Bridgman followed the melting curve of ice VII to 192' C. 

In the boilers of power plants, the calcium and magnesium salts and 39,000 atm. ~h~ normal freezing point of water (oo c . 1  is 
in hard waters form a hard, adherent scale on the plates. As a re- 273,150 on the Kelvin or thermodynamic scale (by international 
sult of the poor heat conductivity of the scale, fuel consumption agreement). 
is increased and the boiler deteriorates rapidly through overheating 
of the plates. Sodium carbonate if present in the water hvdrolvzes TABLE 11.-Triple Points Along the Melting Curve 

~t boiling point (1000 c.) 

539.0 cal./g. 

1.0434 ml./g. 
1673 ml.,!g. 

Item 

Heat of fusion . . 
Heat of vaporizatibn . . 
Specific volume of ice . , 
Specific volume of water . 
Specific 

~t melting point (0' c.) 

79.7 cal./g. 
597.2 cal./g. 
1 . 0 ~ 1  ml./g. 

1.000132 m~./g.  
. . . 

Critical constants: temperature 374.1' C.; pressure 218.4 atm.; density 3.1 ~lll./g. 

Properties of Liquid Water at 25' C. and r atm. 

specific volume,  
Coei7icient of 
tpermal expan- 

:i%cient;f, ' 
compressibility 

Cpn;;:;apyfe 
Heat 
ization . 

?,"%Ed: , , 

I.oo 2g34 ml,/g, 

2 , j7  lo-4O C,-l 

4.51 x 10-6 atm.-1 

4,179 joules/g. 

583.2 cal./s. 

c,g,s,e, 

Electrical 
conductance . . 

Heat of formation* 
(AH) 

F~s~",~$F~) , 

Entropy . . . 
/ Heat of ionizationt 
1 Ion product . . 
\-iscosity. , . 
Surface tension , 

5.51 x ~o-(ohm-cm.)-l 

-68,320 cal. 

-jh,690 cal. 
16.72 e.u./mol. 

13,360 cai. 
I .O x 10-14 

8.9jmillipoise 
7 2 , 0  dyne/cm. 



WATER BOATMAN-WATER-COLOUR PAINTING 
C2H2).  Organic esters, e.g. fats,  a re  hydrolyzed b y  water to yield 
the  alcohol and  the acid. Because of its small size the water 
molecule can fit into many ionic crystal lattices, yielding hydrates 
(Na2HP0, .2H20,  Na2HP04.7H,0,  Na2HPO4.12H20).  

Heavy Water.-Ordinary water as obtained from fresh-water 
lakes contains isotopes of hydrogen in the ratio of 1 atom deuterium, 
D or Hz to 6,900 of hydrogen H'. The oxygen isotope ratio is 
OL6:01' = 506:l with perhaps one-fifth as much 0'' as Om. When 
water is electrolyzed the gas produced at  the cathode is poorer in 
deuterium than the water, which is thus enriched in deuterium con- 
tent. Practically pure heavy water (DzO) has been obtained by the 
electrical decomposition of hundreds of gallons of water until only a 
few millilitres remain. The oxygen isotope ratio in the water seems 
to remain substantially unchanged during the electrolysis. Heavy water 
has a density at  25' C. of 1.1079 times that of ordinary water I t  
freezes at  3.82' C ,  boils at  101.42° C. and has a maximum density at 
11.9' C. DzO solid phases corresponding to ices I ,  111, V and \'I have 
been found; all triple points are at  higher temperatures and pressures 
than for ordinary water. The dielectric constant of the liquid is 80 7, 
viscosity 10 99 and surface tension same as that of ordinary water. 
The ion product is about 0 2 X In general, salts are less solu- 
ble in DzO than in Hz0 and the rates of chemical reactions in solution 
are less. Heavy water is used to slow the speed of neutrons in nuclear 
investigations. When deuterium is used as a tracer in physiological 
studies, the amount present in tissue is usually determined by oxidation 
to water and measurement of the density. Snow, rain and surface 
waters of lakes and oceans contain tritium, H3, in the ratio of about 
1 atom of tritium to 10IR atoms of hydrogen. Glacial waters contain 
smaller quantities of tritium (see DEUTERIUM AND TRITIUM). 

See N E Dorsey, Properties of Ordinary Water-Substanc~ (1948) ; 
H. C.  Urey and G. K. Teal, "Hydrogen Isotope of Weight Two," Re- 
views of Modern Physics, vol. 7, pp. 56-58 (1935). ( J .  A B 

WATER BOATMAN, an aquatic hemipterous insect be- 
longing either to  the family Notonectidae or to  the family Corixi- 
dae. In  England i t  is a notonectid of which the best-known species 
(Notonecta glauca) is common in the ponds. This insect feeds upon 
other aquatic insects and can inflict a severe sting with its beak. In 
the United States the Notonectidae are called hack swimmers because 
they suim on their backs, while water boatman refers to the Corixidae 
which often occur in large numbers and include more species than any 
other family of aquatic Hemiptera. They live on the pool bottom where 
they feed on organic ooze containing both plants and minute animals 
or consume quantities of filamentous algae or the chlorophyll there- 
from. (H B. H D )  

WATERBUCK, a large south African antelope (Kobzis ellip- 
siprymnus) of the tribe Reduncini. characterized by the white 
elliptical ring on the  buttocks and the general reddish-gray colour 
of the long coarse hair. They have heavily fringed necks and tufted 
tails; long sublyrate, ringed horns are carried by the bucks. The name 
is extended to include the sing-sing (K. defassa), a species without the 
white ring. See ANTELOPE. 

WATERBURY, a city of western Connecticut, U.S., on the 
h'augatuck river. The  chief centre of the U.S. brass industry, 
Waterbury is the  core of a metropolitan area in the Naugatuck 
valley which is distinguished for  its diversified industrial output 
that also includes rubber goods, clocks and watches, chemicals, elec- 
tronic parts, textiles, plastics, machine tools and Clothing. I t  is the 
financial and commercial hub of the western part of the state 

The population of Waterbury was 107,130 in 1960, an increase of 
2.5% since 1950; the Waterbury standard metropolitan statistical area, 
comprising parts of New Haven and Litchfield counties, had a popula- 
tion of 181,638, an increase of 17 4%. The greatest expansion occurred 
in 1870-1920, when the population grew from 13,106 to 91,175. For- 
eign-born whites compose roughly 20% of the population; the largest 
groups, in order, are Italian, Lithuanian, French Canadian, Polish and 
Irish. About 65% are Roman Catholic, 25% Protestant and 5'7% Jewish 
Only 4% are Negro The principal suburbs are: Naugatuck, a rubber 
manufacturing centre; Watertown, a residential and textile centre, site 
of Taft school; and Cheshire, site of Cheshire academy and Connecticut 
State reformatory. 

Thirty-one families established Mattatuck plantation in 1677 which 
was incorporated as a town in 1686 and named Waterbury because of 
the abundant drainage of the steep granite hills and slopes by the 
Naugatuck river and its tributaries. The unsuitability of the soil for 
agriculture, the "great flood" of 1691, the "great sickness" of 1712, and 
the lure of western lands retarded the town's growth. Tall handmade 
wooden clocks were a notable product of late 18th-century Waterbury 
craftsmen. The history of Waterbury thereafter was industrialization, 
based mainly on brass, and population growth. Brass buttons were 
first made in 1802, and by the 1830s the city was the largest G.S pro- 
ducer of brass kettles, pins, buttons and clocks. Manufacture of dol- 
lar watches, frequently called Waterbury watches, was begun in 1879, 
and from 1892 they were manufactured and marketed with great suc- 
cess by Robert H.  Ingersoll (1859-1928). A fire in 1902 and a flood 

in 1955 were costly natural disasters. 
Waterbury was incorporated as a borough in 1825 and chartered 

as a city in 1853. The tourn and city were consolidated in 1902. From 
1895 until the abolishment in 1960 of county government in Connecti- 
cut, Waterbury was co-seat (with lSew Haven) of New Haven county. 
The Democrats achieved large pluralities in most state and national 
elections; however, the Republicans have had frequent success a t  the 
local level since World War 11. 

Waterbury's educational facilities include an extension centre of the 
state university, a business college and two nursing schools. There 
are 50 public parks with an aggregate of 760 ac. The largest, Hamilton 
park, contains the city zoo. Numerous outdoor recreational facilities 
and three state parks and forests are in the area. (M. J .  TE.) 

WATER CHINQUAPIN (Nelunzbuim pentapetalum) , a 
beautiful Nor th  American aquatic plant of the water lily family 
(Nymphaeaceae) , called also American nelumbo o r  lotus (9.v.) , 
rare and local in ponds and slow streams from Connecticut to Michigan 
and southward to Florida and Louisiana. I t  is a stout plant, rising from 
a horizontal tuber-bearing rootstock, with large shield-shaped leaves, 
one to two feet across, some floating but mostly rising high out of the 
water, and solitary pale-yellow flowers, four to ten inches broad, borne 
on long stalks usually higher than the leaves The edible tubers and 
farinaceous seeds were used for food by the Indians, who probably in- 
troduced it into the eastern states I t  is sometimes grown in water 
gardens for its ornate foliage. See WATER LILY. 

WATER-COLOUR PAINTING. Water  colour is a pig- 
ment  ground in gum, usually gum arabic, and applied with brush 
and water to  a painting surface, usually paper. T h e  pigment is 
generally spread thinly and transparently, but  i t  can be  made 
opaque b y  being mixed with a white of some covering power, and 
in this form is known as  body colour or gouache (9.v ) .  \trorks of 
ar t ,  whether executed wholly in water colour, wholly in gouache, 
or in a combination, a re  known as water-colour paintings, water- 
colour drawings or simply water colours. 

HISTORY 
EUROPE 

T h e  forms of painting which preceded the  introduction of oil 
painting- that is, fresco painting and tempera (9q.v.)-are akin t o  
water colour in the  preparation of the pigment and in t he  absence 
of plastic brush texture from the  completed work. Drawing with 
the  brush with inks in varying dilutions o r  with coloured washes 
upon paper or silk is the  basis of oriental painting (see CHINESE 

PAINTING; JAPANESE PAINTING AND PRINTS). Illuminated manu- 
scripts (q.v.) and portrait miniatures have commonly been exe- 
cuted in water colour and body colour, though normally with a 
hatching, point-of-the-brush technique different f rom that  of 
water colour in its modern development; ye t  these ar ts  contributed 
t o  water-colour technique as it is more narrowly defined (see 
DRAWING (TECHNIQUES OF ) ;  MINIATURE PAINTING). Wha t  is 
given here is the  history of European water-colour painting from 
the  beginning of the  16th century. 

Water  colour has bng been an  adjunct of drawing. Once the  
brush had been added t o  the  pen and chalk as a standard instru- 
ment  i t  was natural t o  add washes of ink or bistre t o  a n  outline 
drawing; and but  a further short  step to  use coloured washes over, 
o r  in place of,  the  monochrome ones. The  history of water-colour 
painting therefore overlaps on one side the  history of drawing, just 
as  on the  other it overlaps the history of painting. 

Indeed to make a selection, in the case of the continental schools 
of a r t ,  between water colourists and other draftsmen is generally 
t o  impose an  arbitrary distinction between contemporaries of quite 
similar aims, some of whom may  sporadically have t inted their 
drawings while the others only used a monochrome wash. But  in 
England in the  18th and 19th centuries the name does stand fo r  a 
quite recognizable distinction of craft ,  dividing art ists  such a s  
J. R. Cozens, J. S. Cotman, David Cox and Peter d e  Wint  who, if 
they worked a t  all in oil, did so purely as  a side line, f rom 
those who were preponderantly painters in oil. This  article, then, 
while i t  does not  ignore the continental schools, must  be devoted 
in most detail to  the English water colourists. 

1 6 t h  and 17th Centuries.- Albrecht Diirer (1471-1528) 
learned to  paint landscapes in water colour and gouache while 
still an  apprentice, and the use to  which he  put this accomplish- 
ment  in his maturity marks the  beginning of the  modern water 
colour. His landscapes and natural  history drawings combine, 
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in a way entirely characteristic of the Renaissance, his reverence 
for observed fact with his wonder at  the works of nature. Ac- 
cordingly many of them have become classics of the visual arts- 
the "Young Hare," the view of Innsbruck and the "Great Piece 
of Turf" in the Albertina at  Vienna; the "Alpine Landscape" in 
the Ashmolean museum, Oxford. His natural history drawings are 
almost incredibly detailed, but their literalness does not submerge 
the artist's delight in the complexity of the animal or the blade of 
grass. The landscape drawings are equally factual, but express a 
feeling for the arrangement and construction of mountains and 
for the subtleties of aerial perspective which anticipates the paint- 
ing of the 17th and 18th centuries. 

Lucas Cranach the younger (1515-86) and Hans Holbein the 
younger (1497-1543) tinted some of their designs and water- 
colour portraits, but the next main outcropping of water-colour 
drawing occurred in the Netherlands. There, echoing an estab- 
lished convention in landscape painting, drawings of landscapes 
were made in contrasting hues of brown and blue washes by such 
artists as Paul Bril (1554-1626) and Tobias Verhaegt (1561- 
1631). I t  was but a short step to introduce a greater variety of 
colour and to aim at  truth of local tone, and we find this extension 
undertaken by, among others, Roelandt Savery ( I  j 76-1639), 
Hendrik van Avercamp (158 5-1663), Adriaen van Ostade (1610- 
8 5) and Cornelis Dusart ( I  660-1 704). These drawings were pro- 
duced for sale as completed water-colour drawings rather than as 
steps toward the construction of other works of art. 

The 1 8 t h  Century :  England.-Whereas the water colours of 
Diirer and Ostade form only a section of their drawings and a 
comparatively small portion of their whole artistic output, the 
chief figures in water-colour painting in England in the 18th and 
19th centuries were specialists in this medium. From the first 
the English landscape water colourists were differentiated into two 
groups according as their interests were predominantly in the 
scenery of their own country or that of Italy. The former. led by 
Paul Sandby, were generally more matter-of-fact in their ap- 
proach; the latter often infused with their topography a greater 
imaginative intensity and a composition more closely derived from 
the ideal landscape of the 17th century. But both groups were 
versed in the methods of oil painting of Claude Lorrain, Nicolas 
and Gaspard Poussin and Salvator Rosa, from whom they derived 
the ideas of picturesque scenery which flavoured their English or 
Italian views. Already in the 17th century Sir Anthony Van Dyck 
(1599-1641) had painted water-colour landscapes in England 
which anticipated the later school in their treatment of atmos- 
pheric effect. The predominant characteristics of the forthcoming 
floraison were to be seen in the work of William Taverner (1703- 
72), an amateur whose landscapes reflect clearly enough the study 
of Poussin in their balance and their classical staffage.  

After other early workers in water colour, such as Samuel 
Scott (c. I 710-72), George Lambert ( I  7oo?-6 j )  and John Skelton 
(d. I 7 j8) ,  came Paul Sandby (172 5-1809). Through the length 
of his career and by the extent to which he concentrated on water- 
colour painting he was the first English artist in the medium to 
attain real prominence. His training was a strictly professional 
one, since he was engaged by the military authorities as a drafts- 
man on the survey of the Highlands which followed upon the sup- 
pression of the Jacobite rebellion of 1745. But he soon settled in 
London and began a busy career as draftsman and as teacher. One 
of his favourite sketching grounds was the countryside round 
Windsor castle, and he drew these scenes of unspectacular pas- 
toral charm with a style so natural that it seems more like the pic- 
torial equivalent of conversation than like art. In his travels in 
Wales he struck upon more conventional picturesque scenery, and 
he wove motifs drawn from the mountains into more elaborate, 
Italianate compositions which owe a clear debt to Claude and Pous- 
sin. Like his brother Thomas Sandby (1721-98), an architect and 
a water colourist of less accomplishment, Paul Sandby was one of 
the original members of the Royal Academy, which was founded in 
I 768. 

The artists who fall into a natural grouping with Sandby are 
those who were mainly concerned with the landscape and town- 
scape of Great Britain. Michael Angelo Rooker (1743-1801) in- 

vested his meticulous study of brick and stone buildings and leafy 
lanes with a pleasant sympathy for antiquity. Thomas Malton, 
Jr. (1748-1804). instructed J. M. W. Turner in perspective draw- 
ing, and his water colours of London and Bath display elegant 
groups of fashionable people against a background of Georgian 
architecture. Edward Dayes (1763-1804) carried on the same 
urbane treatment of city life against its architectural background, 
and is notable also because Thomas Girtin, who followed a very 
different course, was his pupil. Also in this group were Thomas 
Hearne (1744-1817), who paid a visit to the Leeward Islands as 
draftsman to the governor; Samuel Hieronymus Grimm (1733- 
94), a Swiss artist who settled in England; and James Miller, who 
exhibited views of London from I 773 to I 791. 

The artists who traveled to Italy were open to wider experi- 
ences: the grandeur of the Alpine scenery through which they 
passed, the paintings they saw and the cosmopolitan group of 
artists they met in Rome. They are preluded by Alexander Cozens 
( I  7 I 7?-86), who, though he rarely coloured his drawings, evolved 
the system which his son John Robert Cozens was to infuse with 
such haunting appeal. John Robert Cozens (c. 1752-97) made 
two visits to Switzerland and Italy, the second in the train of 
William Beckford (q.v.), the author of Vathek. H e  was per- 
fectly endowed to fulfill the requirements in landscape painting of 
this romantically minded patron. His technical means were of 
the simplest; his palette rarely went beyond tones of blue-gray, but 
was fully adequate to express his feelings of melancholy awe in 
the presence of the mountains and their mist-filled valleye. 
Mountains, sublime in their magnitude and unapproachableness, 
picturesque in their ruggedness, made a powerful assault on the 
enhanced sensibilities of the age. By entering into these feelings 
Cozens universalized the sensations of the romantic traveler of 
the late 18th century. His career was cut short by mental disease 
and he died insane in 1797; but his influence lived on, for Girtin 
and Turner were given his sketches to copy and took the key of 
their sentiments from his. 

Francis Towne ( I  740-1816) was also spurred to his best achieve- 
ments by his visits to the mountains-to the Welsh hills in 1777, 
to Italy and Switzerland in 1780 and 1781 and to the English lake 
district in 1786. His response to the scenic grandeur of these dis- 
tricts found expression in a uniquely personal style. Where 
Cozens was all evanescence, Towne was all precision of outline; he 
used a firm pen line to isolate areas of contrasting colour and 
presented the view in a subtly calculated and carefully balanced 
pattern. William Pars (1742-82) visited Greece as as draftsman 
for the Society of Dilettanti and was later sent by that body to 
study at  Rome. His works give an individual interpretation of the 
Italian scene which is in somewhat the same key of romanticism as 
those of Cozens and Towne; but William Marlow (1740-1813), 
and John "Warwick" Smith (1749-1831) are more prosaic inter- 
preters of the same subjects. 

A link between the greatest achievements by the 18th-century 
water colourists and the new generation was provided by Thomas 
Monro, who displayed a remarkable flair for choosing young men 
of talent to copy drawings by J. R. Cozens and other water 
colourists. Among those who attended his house were Thomas 
Girtin, J. M. W. Turner, John Sell Cotman, John Varley and Peter 
de Wint. Of these the career of Thomas Girtin (1775-1802) alone 
falls almost entirely within the 18th century; the others are con- 
sidered later as part of the 19th-century development of the Eng- 
lish school of water colour. Girtin died young, but not before he 
had achieved maturity in his art. Apart from subjects, largely 
architectural ones, suggested by his visit to Paris, his material was 
derived from the landscapes of England and Scotland, notably the 
Yorkshire dales. There he had none of the usual romantic symbols 
-mountain peaks and chasms-to assist his effect; but he com- 
municated serenity and a sense of the unlimited through his ex- 
traordinary command of space and ability to draw wide rolling 
vistas. Like Cozens he aimed at  variegation of tone rather than 
truth of local colour; but his prevailing colour key of brownish- 
gray reflects his more sanguine temperament. 

Of the draftsmen who inherited the tradition of English humour 
exemplified by William Hogarth and James Gillray, Thomas Row- 
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landson (17 j7-1827) was the most prolific. He compromised his John Varley (1778-1842), a foundation member of the society, 
reputation by producing a mass of inferior drawings in his later is a characteristic figure. He was a deliberate exponent of a for- 
years, but the works of his prime are outstanding in the vitality mula for picturesque composition abstracted from the practice of 
of their outline and the gusto of their comment on human foibles. Claude and Poussin. He was an extremely fast worker, and though 

William Blake (1757-1827) is a remote and lonely figure amid his drawings are neat and individual in style they are somewhat 
the landscape painters and figure draftsmen of his time. Painting arid and lacking in fire. Other successful men of his generation 
was his most articulate means of expressing his mystic intuitions of are Joshua Cristall (c. 1767-1847), George Barret, Jr. (c. 1767- 
the grandeur of the universe, the strength of rebellion, the inno- 1842), and John Glover (1767-1849). 
cence of childhood. He bounded his figures with long flowing lines Soon after its foundation the Old Water-Colour society received 
and adjusted the colours to the peacefulness or terror of the action. its most important recruits in David Cox and Peter de Wint. 
The opportunity given him late in life to illustrate Dante's Inferno David Cox ( I  783-18 59) matured into an artist with a preference 
resulted in one of the few completely satisfying transmutations of for passing atmospheric effects-the wind across the heath or 
literary into pictorial art. storm clouds above the sea-which he treated with an energetic 

T h e  1 8 t h  Century :  t h e  Continent.-The monochrome draw- breadth of brushwork and a rich palette of transparent colour. 
ings of Claude have a range of warm tone which almost places Peter de Wint (1784-1849) had a temperament which felt more 
them in the same category as the drawings of Cozens and Girtin; kinship pi th  the underlying structure of the landscape and its en- 
they had a far-reaching effect on the development of the English during substratum. He chose for his subject matter what would 
school. But though the rococo artists of France were far from have seemed the most unpromising material-the flats of the Eng- 
feeling any aversion to colour, they satisfied this taste in their lish midlands, seldom varied except by a prominent building or 
drawings largely by the use of sanguine and coloured chalks. clump of trees. Yet to these pastoral scenes he brought a sense 

The French vignettists often tinted their exquisite illustrations of construction and space akin to Girtin's (whose work he had 
of contemporary fashionable life; for example, Jean Michel studied in Monro's house) and a fondness for rich deep colour, 
Moreau (Moreau le Jeune) ( I  741-1814>, Charles Eisen ( I  720- predominantly a strawberry roan; and with these simple materials 
78) and Charles Kicolas Cochin (1715-90) Gabriel de St. Aubin he gives a tranquil and satisfying transcription of the workaday 
(1724-80) had an especial ability in rendering crowds and fash- agricultural English countryside. 
ionable interiors by the simplest means; and the Swedish-born Nils The reputations of John Sell Cotman and Samuel Palmer did 
Lafrensen or Nicolas Lavreince (1737-1807) used gouache for his not stand so high in their lifetimes, but have increased ever since, 
minute paintings of galant scenes. An impetus toward landscape with better knowledge of the independence and originality of their 
drawing was given by the growth of neoclassical feeling in France early work. John Sell Cotman (1782-1842), a Norwich artist, 
in the second half of the 18th century and the consequent en- saw in nature the classic and monumental effect of precise, austere 
couragement to artists to visit Rome. Charles Joseph Natoire pattern. He expressed this effect in perfectly controlled flat 
(1700-77), who became director of the French academy at  Rome, washes of cool colour, eliminating inessentials and leaving only 
made both figure drawings and landscapes with water-colour em- what is balanced and universal in the scene. His halcyon days fol- 
bellishments. Among the artists who studied in Italy were Hubert l o ~ e d  early visits to Yorkshire; but he had an unstable tempera- 
Robert (1733-1808), who was fascinated by the crumbling archi- ment and was not able to recapture indefinitely, in the face of lack 
tecture of antiquity. and Jean Louis Desprez (1743-1804). of encouragement, the masterly control of his early years. 
Desprez prepared many drawings for the abbC de 3. h'on's Samuel Palmer (1805-81) was one of a group of young men who 
works on his Italian travels. These drawings have a delicacy of met Blake in his old age and were influenced by his dedicated char- 
outline and liveliness of colour which made them admirable models acter. The moment of vision came to Palmer with his early visits 
for rendering in hand-coloured etchings; they show the lighter to the Kentish village of Shoreham. Out of the experiences he had 
touch of the French admiration for the picturesque. in that valley he constructed a world of his own, echoed by  rich 

In obedience to a widespread movement of taste the Swiss were inventiveness in technique and variety of colour. 
awakening to the romantic beauties of their scenery. Johann Lud- Richard Parkes Bonington (1802-28) succeeded in summing up 
wig Aberli ( I  723-86) made tastefully composed drawings with deli- all the tendencies of his time in his short norking life span, most 
cate atmospheric effect and had as pupils Johann Biedermann of which was passed in France. His water colours are marked 
(1763-1830) and Heinrich Rieter (1751-1818). Sigmund Freud- by facility and a certain fragile brilliance. Particularly deft in the 
enberger (1745-1801) won great popularity with his idyllic scenes rendering of architecture, he had many followers in France and , 
from peasant life. Louis Ducros (1748-1810) took his place in England, the most notable of the latter being Thomas Shotter 
Rome among the cosmopolitan group of landscape artists, includ- Boys (1803-74), James Holland (1799-1870) and William Callow 
ing the German Philipp Hackert (1737-1807), who were well pa- (1812-1908). A heavier but even more popular exponent of pic- 
tronized by the international visitors to Italy; not least by English turesque views of foreign cities-artistic souvenirs for the widen- 
travelers. However, the Germans practised a more minute and ing circle of travelers abroad-was Samuel Prout (1783-1852). 
detailed approach to landscape painting than was favoured by the Meanwhile Joseph Mallord William Turner (1775-1851) was 
English artists in Rome. pursuing his brilliant, chameleonlike career through manifold 

Meanwhile the Dutch were pursuing their own course in a direct phases and experimental advances. His drawings up to about 
line from their great days in the 17th century. Cornelis Troost 1800, with their harmonious tones of green, blue and gray and 
(1697-1750) has been compared with Hogarth, and his humorous their skillfully exact drawing of architecture, are in the 18th- 
genre is carried out in a variety of methods. including water colour. century style, the style of Rooker and Dayes, carried to its quintes- 
The topographical draftsmen, such as Jacob Cats (1741-99) and sence. In  the most characteristic drawings of his middle period he 
Johannes Huibert Prins (1758-ISO~), took Dutch town life as aimed to give a generalized impression of the city or the scene he 
their subject and treated it with a quiet meticulousness which was rendering, rather than adhere to topographical exactitude. 
brings it close to the work of Michael Angelo Rooker and Thomas The immense range of his subjects reflects his aim for complete 
Hearne. comprehensiveness in the types of picturesque scenery. These 

T h e  1 9 t h  Century :  England.-Patronage for water colours drawings glow with brilliant colour, their brightness being achieved 
increased greatly in the 19th century. This development was not by minute stipplings in which the white paper peers through the 
entirely beneficial to the art, since the wealthy new class of pa- dots of colour. No doubt this discarding of broad washes for a 
trons required highly finished pictures which could hold their closely modulated surface was suggested to Turner by the greater 
own with oil paintings and ahich represented places of obvious ductility of oil paint. This development was not all gain in the 
picturesque appeal. A symptom of the changing field of patronage hands of Turner's successors, for it led to finicky neatness and lack 
was the foundation of the Old Water-Colour society in 1804 by a of amplitude in Anthony Vandyke Copley Fielding (1787-18jj) 
group of artists who were dissatisfied with their treatment at the and Myles Birket Foster (1825-99); but Turner's virtuosity en- 
hands of the Royal Academy. abled him to wrest some of his most striking achievements from 
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this method. In his last phase of water colour, as in his oil paint- 
ing. he passed beyond details into an abstraction of colour and 
light. "Turner," said Constable-himself an accomplished water 
colourist-"seems to paint with tinted steam, so evanescent and 
so airy." 

Water-colour painting does not play so large a part in the full 
history of English painting in the second half of the 19th century. 
James Duffield Harding (1797-1863) and his pupils produced 
drawings of foreign beauty spots with some liveliness of handling; 
but generally speaking the most popular specialists in the medium 
were unadventurous and given to overelaboration. The more in- 
teresting work was produced by men who were primarily oil 
painters. For instance the Pre-Raphaelites brought their me- 
dievalism of approach to drawing with the result that the water 
colours of Dante Gabriel Rossetti (1828-82) and Sir Edward 
Burne-Jones (1833-98) glow with the colour of stained glass and 
owe their poetry to their conscious archaism. Again, James Whis- 
tler (1834-1903) opposed the literary element and reverted to 
simplicity in place of overstatement; his water colours are broad 
in treatment, reticent in detail and delicate in colour. 

T h e  1 9 t h  Century :  t h e  Continent.-The leaders of the ro- 
mantic movement in France were filled with the resolve to seek 
material in the most unlikely places; and this intention no doubt 
accounts for the un~vonted popularity of English art and a cor- 
responding curiosity about water colour, a medium the English 
had made peculiarly their own. Eugkne Delacroix (1798-1863) 
had as friends in Paris both Bonington and Thales Fielding (1793- 
1837), a brother of ,4. V. Copley Fielding; the interest he felt in 
their methods is reflected in his sketchbooks of north African 
scenes, some of the pages of which are carried out in water-colour 
washes of the freest kind. The influence of Bonington was not 
confined here. Camille Corot was so attracted by seeing one of his 
water colours in a Parisian dealer's window when running an er- 
rand that he decided to become a painter himself. Camille Roque- 
plan (1800-5j) painted shore scenes and romantic groups in his- 
torical costume in just Bonington's manner and the seascapes of 
Eugkne Isabey (1803-86) are equally of Bonington's circle. In 
his turn Isabey influenced Louis Eughne Boudin's lively water- 
colour groups. so something of English ar t  entered directly into 
the stream of French Impressionism. 

Among the figure draftsmen, Louis Eugkne Lami (1800-90) en- 
joyed success both in Paris and in London with his pictures of fash- 
ionable life, mhich give an accomplished and tasteful picture of the 
glittering externals of society. A more mordant observer, Honor6 

_ Daumier (1808-79) turned from his lithographs to treat in col- 
oured draaings, as in oil paintings, the sombre scenes which pos- 
sessed his mind. Paul Gavarni (1804-66) and Constantin Guys 
(1802-92) produced poignant renderings in wash of Parisian life. 

Toward the end of the century Gustave Moreau (1826-98) 
found water colours an adaptable medium for the expression of the 
jeweled decadence with which he interpreted such subjects as 
"5appho7' and "Salome." In complete contrast to the enameled 
colour and ingrown morbidity of these works are the contemporary 
landscapes of Henri Harpignies (1819-1g16), in which the broad 
controlled washes and selective sense of colour are the final work- 
ing out of the manner taken over by Isabey and Boudin. 

Meanwhile in the Netherlands Josef Israels (1824-1911) was an 
exponent of social realism in his sombre studies of peasant life. 
Other well-known Dutch painters of the second half of the 19th 
century to practise in water colours were Johannes Bosboom 
(181 7-91), Johan Jongkind (1819-91), Jacob Maris (1837-99) 
and Anton Mauve (1838-88). In Germany Adolph von Menzel 
(1815-1905) applied his immense graphic gifts to water colour as 
well as to lithography and pencil drawing; and Eduard Hildebrandt 
(1818-67) traveled round the world for exotic landscapes. In 
Austria Rudolf von Alt (1812-1905) used the medium with effort- 
less accomplishment. 

T h e  20th Century.-The artistic history of the first half of the 
20th century was enlivened by the battle between traditionalists 
and revolutionaries. New ideas of form derived from an increased 
knowledge of primitive art prompted a re-examination of the fun- 
damental principles behind painting. But into this revolution 

water colour only entered incidentally. Already in the 19th cen- 
tury Paul CCzanne (1839-1906) had worked out his extremist ab- 
straction from landscape in his late water colours. Paul Signac 
(1863-1935) applied Pontillist theories in his water colours. Raoul 
Dufy (1877-1953) painted scenes with bright bold expanses of 
local colour. The German Expressionists, such as Christian Rohlfs 
and Emil Nolde, found the fluidity of the medium well adapted to 
their emphatic methods. Water colour was an essential element in 
the world of whimsical fantasy invented by Paul Klee (1879.- 
1940). In England Paul Kash (1889-1946) combined romant~c 
feeling for landscape with an austere analysis of form, and in so 
doing showed himself to be in the main tradition of English water 
colour. 

BIBLIOGRAPHY.-I. A. Williams, Early English Watercolours, with 
bibliographies for individual artists (1952) ; G Reynolds, An Intro- 
duction to English Water-Colour Painting (1950) ; C. E. Hughes, Early 
English Water-Colour, 3rd ed., rev. by J. Mayne (1950) ; L. Binyon, 
English Water-Colours, 2nd ed. (1944) ; L. Brieger, Das Aquarell 
(1923); J .  L. Roget, A History o f  the 'Old Water-Colour' Society 
(1891). (G. Rs.; W. A,) 

THE UNITED STATES 

E a r l y  History.-In the new world water colour was used by 
those of the 16th-century explorers who could draw and wished to 
add colour to their observations of the aborigines, their dwellings, 
and the landscape; but a continuous tradition can hardly be traced 
to anything earlier than the heraldic painters who traveled up axd 
down the American colonies in the 18th century, drawing and tint- 
ing achievements of arms to hang in the entrance halls of houses 
whose owners claimed gentility. The likeliest stimulus to real 
artistic activity in the medium was the military engineer or the 
chart maker who delineated coast lines; these men and the surveyor 
had some training in a journalistic sort of drawing, and they com- 
monly used colour, if only as a local tone within pen outlines. 
Pierre Charles 1'Enfant (1754-182 j), designer of the Washington, 
D.C., city plan, was one such competent performer, though a late 
one. 

By the time when there began to be a small leisure class, British 
drawing books were available which told young ladies how to 
sketch, giving neat formulas for foliage and clouds. Carington 
Bowles' The Artists Assistant, which had run to five editions in 
London by 1788, h a J a  sixth in Philadelphia in 1794. David Cox's 
book of 1813 and Samuel Prout's of 1819 had a ready market. An 
early example of original U.S. publication is Fielding Lucas' Pro- 
gressive Drawing Book, published in Baltimore in 1827, which has 
some explanatory colour plates; it was followed in 1835 by Rem- 
brandt Peale's Graphics. 

Further, the itinerants of the 18th and the early 19th centuries 
who painted the American, his family, his ox and his ass, his house 
and his barn, often used water colours for their less ambitious por- 
traits. These were likely to be outline drawings filled in with tints, 
but many exist into which some inkling of the floodings and shad- 
ings of the professional technique crept, so that tones are often 
saturated toward the edges of their areas, and diluted within. 

John Trumbull (1756-1843) and William Dunlap (1766-1839), 
early biographer of U.S. art and artists, were among the first na- 
tive professionals. Both used water colour on a small scale. but 
largely as a pastime on their portrait-painting travels; yet, unlike 
the engineers, they drew with the brush. The Wiirttemberg immi- 
grant, John Lewis Krimmel (1787- I~ZI) ,  made many records of 
U.S. city life, notably in Philadelphia; his work, often on a line- 
drawing base, did however exploit the wetness and translucency of 
water colour. The Russian diplomat Pave1 Svinin made many large 
documentary water colours of similar subjects from 181 I to 1813. 
Around Charleston, the miniaturist Charles Fraser (1782-1860) 
made charming, small colour sketches of the houses he visited be- 
tween 1796 and 1806. Henry Inman (1801-46) occasionally 
painted small portraits in water colour. 

I t  is hard to tell how much immediate influence upon U.S. prac- 
tice came from the superb records of western Indians and landscape 
made by such a man as the Swiss painter Karl Bodmer (1809-93) 
whose hundreds of dra

w

ings were taken by his patron to Germany 
where a small part of the bulk was published as illustrations. 



WATER-COLOUR PAINTING PLATE I 

"The Wise and Foolish Virgins" by Wi l l i am Blake (1757 -  
1 8 2 7 ) .  Water-colour w i th  pen and ink.  In  the Metropolitan 
Museum of Ar t ,  New York ci ty  

"The Source of the Arveiron" by Francis 
Towne ( 1 7 4 0 - 1 8 1 6 ) .  I n  the Victoria and 
Albert  museum, London 

E N G L I S H  

WATER -COLOURISTS 

O F  T H E  18TH C E N T U R Y  

"Kirkstall Abbey" by Thomas Gir t in  ( 1775- 1802 ) .  In  the Victor ia  and Albert  museum, London 
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"Don Quixote and Sancho Panza" by Honore Daumier (1808 -79 ) .  French. In  the 
Metropolitan Museum of Art ,  New York city 

"Greta Bridge" by John Sell Cotman (1782- 1842) .  English. In the British museum, London 

i i Y  C O U R T E S Y  O F  ( T O P  L f F l )  T H E  M U S E I I 3  A N D  A P T  G A L L E R Y .  B I R Y I N C H A B ,  ( C E N T R E  L E F T )  M E T R O P O L I T A N  M U S E U M  O F  A R T ,  N E W  Y O R K .  ( C E N T R E  R I G H T )  V I C T O R I A  AI:D A L E E H T  M U S E C i I ,  ( C O T -  

I O N )  T R U S T E E S  O F  T H E  B R i T l S i i  h l i l S i U I d  



U l  COURlNSl O F  PRlR &Ell3 ALBERT YUSBUM 

'View In the island of Elba-- by John R. Cozens (1752-97), English. In the Vloterit a d  Albert m w m ,  London 

COZENS AND TURNER 
umberland" by Joseph M. W. Turner (1775-1151), English. In the 8outh Kensinaton 

- .  
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"Houses in Provence" by Paul Cdzanne ( leSl9os>,  French. In a grfvah oullecgh, Haitfard, Cohn. , 

C ~ Z A W N E  A N 0  HOMER 

"The Bather" by Winslow Homer (1836-19161, U.S. In the Nletfvwlitan Museum of Art, New Ywk city 

BY COURTESY O F  THE METROPOLITAN M U S E U M  O F  ART, L A Z A R U S . F U N 0 .  1910 
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"Bl ind Bird" by Morris Graves (1910- ) ,  U.S. In the Museum of Modern 
Ar t ,  New York c i ty .  A gouache, painted in 1 9 4 0  

"Goyescas" by Ben Shahn (1898- ) ,  U.S. In  the Paul 
Roebling collection, Downtown gallery, New York c i ty .  
Painted in 1 9 5 6  

T H R E E  W A T E R - C O L O U R I S T S  

OF T H E  2 0 T H  C E N T U R Y  

"Begriissung" (Greetings) by Paul Klee (1879-1940), Swiss. I n  the Wadsworth Atheneum, Hartford, Conn. 
Painted in 1 9 2 2  

8" C O h R i E b Y  O F  ( I O P  L L F l l  L O L l i L T O N  OF P A U L  R O E B L N G  D O W N T O W N  G A L L E R Y  w Y ( T O P  R G H T ,  M U S E U M  O F  K o D E R h  A R T .  N Y P H O T O  B Y  S O l C H I  I U N A M I  ( B O T T O M )  W A O S W O A T H  

A T H E h E b M  H A R T F O R D  C O N N  
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George Catlin ( I  796-1872) and Alfred J. Miller (1810-j4), .Amer- 
icans, dld much the same sort of work; Catlin at least saw to his 
own publication. The great man of the time was. however, John 
James Audubon (1785-1851). born in Haiti and brought up in 
France and Pennsylvania, whose grand work The Btrds of America 
(Lohdon, 182 7-38) results from a combination of French style (in 
the tradition of Louis Gabriel Moreau (l'aine), Jean Pillement, 
Louis Debucourt and Louis Boilly) with American frontier aggres- 
siveness and British capital and aquatinting skill The original 
water colours (mostly at  the New-York Historical society) possess 
the necessary ornithological precision and an enchanting fertility 
in composition, along with a succession of backgrounds which por- 
tray the American landscape in many regions and moods. 

Thus, up to the middle of the 19th century, most United States 
water colours were by-products, or amateurs' ~+ork ,  or were in- 
tended for reproduction. Certain of the best painters of the mid- 
century used water colour occasionally: William S. Mount 
(1807-68) sometimes recorded landscapes or invented composi- 
tions, and George Caleb Bingham (1811-79) made many figure 
studies with the brush and diluted ink, but seldom in colour. 

L a t e  1 9 t h  C e n t u r y  a n d  After.-In the second half of the 19th 
century, there was a vast activity in emulation of Girtin, Cotman, 
Turner, Cox and de Wint. In half a dozen eastern cities there 
were water-colour societies; one, founded in 1866, was attracting 
by 1873 many British as well as U.S. painters to its annual ex- 
hibition. I t  is against this routine background that the truly 
distinguished men should be seen. 

The uncompromising naturalist Thomas Eakins (1844-1916), 
though he restricted himself almost wholly to oil painting after 
about 1890, was a master of the water-colour medium, in which he 
presented sport and urban genre. His technique was one of rather 
small strokes which seldom overlapped very much, so that the tone 
is blond and the surface rather uniform. Winslow Homer (1836- 
1910) might be called a counterblast to Turner, who often used oil 
as if it were water colour; Homer was such a virtuoso of water 
colour as to raise it to the stature of oil painting. His early litho- 
graphic training and his practise in drawing as a Civil War corre- 
spondent gave him, when he turned to water colour in the 18jos, 
the base for an extraordinary graphic language. His eye for nature 
and for the outdoor life of man combined with his manual skill and 
sense of scale and drama in a long series of "essences," seized from 
children's games, sailing and hunting, the Caribbean shore and 
mountain picnics, in which he created almost the whole later con- 
duct of representational U.S. water colour. Though his work. in 
contrast to that of the societies' neat practitioners, was labeled 
"unfinished" or "of mistaken eccentricity," his muscular grace, 
feeling of articulation and monumentality, his soaking wets and 
dragged drys, hls eloquent blank areas and his accents of gouache, 
all triumphed over the tasteful dappling of his contemporaries. 

Among the more conservative, George Inness did a good many 
gouaches. J. F. Cropsey. Alexander Wyant, Thomas Moran and 
the Barbizonlike Homer Martin (1836-97) sometimes painted in 
water colours, but their chief work was to acquaint Americans with 
their landscape. Their expatriate contemporary Whistler (1834- 
1903), already mentioned above, was far from "professional" in 
handling: he used water colour in flecks and patches, sometimes 
with pastel in combination, or on toned paper, and these works 
were not so wet looking or translucent as some of his Japanesque oil 
paintings in close harmonies. John La Farge (1835-I~IO),  best of 
eclectics, was brought up in the arts; he made hundreds of water 
colours in Japan and the south seas as well as at home and in 
Europe before his great success in decorative undertakings (from 
1876) plunged him into other work. His method was thorough 
without being stuffily academic. 

French Impressionism made an entry into the United States not 
only by the importation of Monets but also through Theodore Rob- 
inson, John Twachtman and Childe Hassam (1859-1935). Of these 
only Hassam was a prolific water colourist, and he was so deep in 
good taste as to have more charm than power. The man who gave 
Impressionism real stature and a different accent was Maurice B. 
Prendergast (18 59-1924). He developed a personal language of 
figures in landscape, in which half-floating ovals and squarish areas 

of colour. hats and trees, balloons, carriage wheels, and clouds. be- 
came elements of both a decorative pattern and a lighthearted 
picture. Prendergast kept a feeling of youth and romance all his 
life. Arthur B. Davies (1862-1928) was a poetic eclectic who de- 
rived from Whistler. Puvis de Chavannes, and the orient a dance- 
like. trancelike style often executed in blond (goz~ache  lightened) 
areas on toned papers. Both these men were temporarily associ- 
ated with the Ashcan school of New York, 1908, but the central 
men of that group used a fairly dark palette and thus tended a a a y  
from water colour. Everett Shinn (1876-1953) and John Sloan 
(1871-1951) did come to it ,  the latter for some of his humorous 
scenes from stylish and unstylish life, the former for luminous: 
often nocturnal, cityscapes in mixed techniques with goz~ache and 
pastel. George ("Pop") Hart (1868-1933), self-taught and a 
great traveler, exercised the genre tradition upon Mexican villages, 
U.S. small towns, cockfights and a thousand things, using water 
colour almost exclusively. 

As a relaxation from his labours at  fashionable portraits and. 
later, monumental murals. John Singer Sargent (1856-1925) car- 
ried water-colour materials with him and painted impromptu when 
he had spare time; on paper his virtuosity is almost free of the pre- 
tentiousness which troubled his canvases. With stenographic bril- 
liance he pursued transparency and fluidity beyond Turner and 
Homer, sometimes becoming prophetically or accidentally expres- 
sionistic, as in his rapid notes of forest fires. An interesting Boston 
group rose in the following of Homer and Sargent: the seascapist 
Charles Woodbury (1864-1940), Dodge MacKnight (1860-1 950), 
influenced by Chinese brush drawing to create an open, not quite 
calligraphic but rather bristly economical landscape style; and 
Charles Hopkinson (1869-1935), like Sargent a portrait painter, 
who pursued the blinding sun-struck appearance of rocks and sea in 
abrupt close-ups not so emphatically structural as Marin's work. 
Marsden Hartley's ( I  8 7 7-1 943) emotional response to landscape 
produced massive simplifications, a tilting up of the ground plane. 
and sometimes glutted colour; Arthur Dove (1880-1946) moved 
to almost fully abstract geometrical forms having something of the 
passion of Frans Marc. Through them the way from Impression- 
ism of the Hassam-Sarpent-Hopkinson manner led to Expression- 
ism, and was recapitulated in Max Weber (1881-1961), who 
worked his way in water colour and oil through Cubism to abstrac- 
tion and Expressionism, all of which he adorned with emotional 
gesture and a racial reference different from the sometimes coy 
whinlsicality of Marc Chagall (1887- ). 

The giant Expressionist in water colour was John Marin (1872- 
1953), whose early architectural training and technical labour a t  
etching provided strength and sensitivity. His work was a rugged, 
concentrated structure of strong paper (seldom large), flatness of 
detail which managed to allo~v depth in composition; economical 
broad blunt strokes. often isolated; somewhat neutralized colour 
with one or two sharp accents. The compositions are often "self- 
framed" with jagged strokes using the same language as the sub- 
jects, which are the essence of sea, rock, sky, sun, sailing ship and 
pine tree. Marin's personality, akin to Winslow Homer's and to 
Frank Lloyd Wright's, kept the romantic part of traditional Amer- 
ican romantic realism without the realism. 

Lyonel Feinlnger (1871-1956) was a sort of sharp-edged diminu- 
endo of Marin; his areas of colour seldom coincided with his criss- 
crossing structural pen lines. A technically similar combination 
with very different effect was the delicate pencil outlines and 
deeply suffused n ashes of Charles Demuth (1883-193 j). TT hose de- 
licious still lifes and half-Cubist half-Futurist interpretations of 
U.S. buildings brought him the nickname of "immaculate." Per- 
sonal views of the U.S. scene were also the country of Edward 
Hopper (1882- ) and Charles Burchfield (1893- ) .  Hop- 
per's gaunt buildings, somehow nobler if ugly than if meretriciously 
pretty, seem at  first as if painted in their denotation. but then peo- 
ple or atmospheres about them begin to be noticed: it is Eakins 
with a psychological undertone. Burchfield's more patently sub- 
jective animated buildings. railway cars and trees have musical and 
even ideographic suggestions. Giving background to these inven- 
tive men is a body of highly skillful landscapists. Ogden Pleissner, 
Eliot O'Hara, Millard Sheets, John Whorf, Paul Sample, all born 
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near the turn of the century, all incomparable craftsmen who some- 
times rose above journalism. Dong Kingman (191 I- ) ,  usually 
norking in gouache, is a witty variant. Adolf Dehn (18gj- ), 
a sound nater colourist, fell foul of the public's pleasure in some 
limited fields of satire. Reginald Marsh (1898-19 53) used a water- 
colour technique, but largely in tempera on panel, for his monu- 
mentally made but half-satirical half-sympathetic urban pictures. 

An explosive group of showmen, using large paper, strong colour 
dropped on already wet areas and sometimes casein, gouache and 
negative techniques, includes the German-born social commentator 
George Grosz (1893-1959), William Gropper (1897- ). who 
has known some oriental influence, the decorative Expressionist 
Lanrence Kupferman (1909- ) and the German-born Hans 
Hoffmann (1880- ) ,  who as a teacher has influenced many ab- 
stract painters. A calmer, rather mystic group in the northwest 
includes Mark Tobey (1890- ) of the white-line calligraphy 
and anxious detail. Morris Graves (1910- ) of the secretly sor- 
rowing birds and Kenneth Callahan (1907- ) of the whirling 
or floating Blakelike figures. Reuben Tam from Hawaii (1916- 

) paints ideographlike trees and rocks. 
Georgia O'Keeffe (1887- ) stood alone with her semiabstract 

and often greatly enlarged details of natural objects (flowers or 
desert jetsam), poignant and feminine but not womanish, and 
sliced from life and enclosed as if in the range finder. Ben Shahn 
(1898- ) is more likely to use tempera or casein, as Marsh did, 
but with the humanist's eye rather than the decorator's bravura. 

(W. A.) 

milion, a warm red will gradually turn into a cool pink as it  is 
thinned with more water. 

The knowledge which comes through much experience, of how all 
colours change through dilution and the awareness that the wet 
wash is fresher and brighter than the dried-in wash, is necessary 
to successful painting. Timing-knowing when to place a wash 
of one colour next to a wash of another colour or over it-requires 
experience. If the original wash is very wet a complete merging 
of the tn-o will occur : if it is still damp the edges will become fuzzy; 
if it is dry the newly laid wash or line will be sharp and clear. 

Laying an even wash over a large area, as in a sky, should be 
done rapidly with a big flat brush so that one stroke is placed 
against the preceding one before it will have dried into the paper. 
If the whole area is dampened with water beforehand it  can be 
covered with greater ease. If a graduated wash from light to dark 
is desired, the wash can be spread upward by starting with the 
lighter colour and gradually intensifying it to the darkest tone. 
Then by tilting the drawing board at  a 45' angle, an even merging 
of colour will occur. 

Although the most unique and beautiful attribute of water col- 
our is the luminosity of the washes and the skillful calligraphy 
of the brush strokes, some painters deliberately glaze over certain 
colour areas with thin washes, thereby destroying some of the 
luminosity of such areas. The resulting heavier and more mat sur- 
face in the ground area of a landscape sets off the luminosity of the 
sky. 

Scrubbing out colours ~ar t i a l ly  or completely with a dampened 
B r ~ ~ I o c ~ ~ ~ ~ u . - G e n e r a l :  Marshall B.  Davidson, Li fe  in America, sponge creates fuzzy atm;spherfc effects which may be desfrable. 

2 vol. ( I ~ ~ I )  ; 0liver W. Larkin, Art and L i fe  in America (1949). The hard surface of the paper is lost, however, and transparency General Arts: William Dunlap, A History oj the Rise and Development 
o j  the Arts o f  Design in the United States, 3 vol., rev. ed. (1918) ; is lessened. 
Suzanne LaFollette, Art in America (1929) ; Virgil Barker, A Critical The dry-brush technique-the use of the brush containing pig- 
Introduction to American Painting (1931) ; Holger Cahill and Alfred ment but little water, dragged over the rough surface of the paper 
H. ~ a r r ,  ~ r . ,  Art in America: a Complete Survey (1935). Painting: -creates various granular effects similar to a crayon drawing. Samuel Isham and Royal Cortissoz, The  History of Amerzcan Painting, 
rev. ed. (1936) ; Walter Modern Art in America (1928) ; Albert E, Whole compositions can be made in this way. This technique also 
Gallatin, American Water-Colourists (1922) ; Alan Burroughs, A His- may be used over dull washes to enliven them. 
tory o f  American Watercolor Painting (1942) ; Lloyd Goodrich, Ameri- A razor blade is a valuable tool. The blade dug into a wet wash 
can watercolor and winslow Homer (1945) ; MacKinley Helm, John will create different textures as in foliage. Absorbent tissues can 
Marin (1948) ; Charles Burchfield, Whitney Museum of American Art 
(195s). See also American Watercolor, Drawing and Prints, catalogue, be used to shapes) as in by pressing the 
Metropolitan Museum of Art (19;~). (A. W, c.-J.) tissue onto the wet wash and lifting the colour. 

TECHNIQUE I t  is often said that transparent water-colour painting is the 
most difficult medium of painting. Great knowledge and experi- 

Water-colour paint, which includes not only transparent water 
colour but the opaque methods commonly known as gouache and 
casein, has a range and variety comparable with any other painting 
method. 

Transparent water colour allows for a freshness and luminosity 
in its washes and for a deft calligraphic brushwork which makes it  
a most alluring medium. Too often artists, dazzled by the ease 
of attaining atmospheric effects, degenerated into creating slight 
and pretty transcriptions of nature. Consequently water colour 
mas condescendingly thought of as the anemic and gaudy little 
sister of oil painting. 

During the 20th century, especially after 1940, a revitalization 
in water-colour painting came about. The painters liberated them- 
selves of tight purists' notions and started adding ink, pencil, pas- 
tel, crayon and opaque white to gain new effects. Henry Moore 
was one of the leading innovators. The biggest change came in the 
general use of gouache and casein colours. As a result the average 
water-colour exhibition probably contained more opaque than 
transparent water colours and acquired the same serious respect 
which oil painting had always had. 

There is one basic difference between transparent water colour 
and all other heavy painting mediums-its transparency. The oil 
painter can paint one opaque colour over another until he has 
achieved his desired result. The whites are created with opaque 
white. 

The water colourists' approach is the opposite. Instead of build- 
ing up he leaves out. The white paper creates the whites. The 
darkest accents may be placed on the paper with the pigment as it 
comes out of the tube or with very little water mixed with it. 
Otherwise the colours are diluted with water. The more water in 
the wash, the more the paper affects the colour; for example, ver- 

ence plus a nimbleness of hand and brain are required for success. 
The water-colourist may start with a well-conceived plan of action 
but should always be ready to shift his approach if, and most prob- 
ably when, the washes run away from him. He must then be able 
to use the new possibilities which the unforeseen makes possible, 
thus remaining master of a situation which might otherwise cause 
failure. 

Gouache Painting.- In contrast to transparent water colour, 
gouache (9.v.) painting is considered an easier medium to manipu- 
late; though the painting can be developed with the same direct- 
ness and speed. However, the use of opaque colour will allow for 
several layers of paint untiI the results are satisfactory. The 
gouache pigment has a soft pastel quality which makes for in- 
gratiating colour relations. The painting of diluted washes over 
existing colours merges the two layers into unexpected passages of 
colour. Gouache and transparent colour can be used successfully 
in the same composition. 

Casein p a i n t i n g  came into general use about 1940. Casein is 
an opaque medium; when it  is thoroughly dry it is not soluble in 
water and the chroma is at full intensity (no white loading as in 
gouache). Casein may be used with less water than gouache, 
creating a heavy impasto if one thick layer is laid over another. 
A palette knife or bristle brushes may be used to attain effects simi- 
lar to those of oil painting. Such casein pictures, if varnished or 
waxed, are difficult to distinguish from oils. The quick drying of 
casein is sometimes considered a disadvantage, in that it  is diffi- 
cult to attain details and nuances of shading. Many painters de- 
velop their pictures in casein and then, after varnishing, finish the 
picture with oil. (See  also TEMPERA: Casein Painting.) 

Paper.-Water colour can be applied to almost any paper, but 
for most purposes the rag papers made especially for water colour 



WATER CRESS-WATERFALL 411 
give the best results. These papers are of different weights. gen- 
erally running from 70 to 300 1b. to the ream. All papers of 140 lb. 
and less should be stretched, otherwise they will buckle, which 
makes for uncontrollable washes. 

A good quality illustration board faced with heavy water-colour 
paper is generally used for gouache. Casein can be used on heavy 
illustration board as well as gesso panels. 

Brushes.-The best sable brushes are expensive but durable and 
should always be used if possible. A large no. IW or I Z  round 
brush and two or three smaller ones are sufficient. A large flat 
one-inch brush for laying large washes and getting straight edges 
is important. The same brushes are used in gouaclze painting. 
Bristle brushes also can be used and in casein painting they are 
used almost entirely. 

Water-Colour  Paints.-The paints come in tubes and cakes. 
Cake colours in a box are handy and can be used for small outdoor 
sketches; otherwise the tube colours are quicker and easier to 
handle and are recommended. 

The colours are generally listed as permanent, durable and fugi- 
tive. The fugitive colours may fade quickly and should be avoided 
as much as possible. 

Limiting the ~ a l e t t e  to the fewest colours is wise. A surprising 
range can rbe obtained with five or six. Such a palette might consist 
of cadmium yellow, Hooker's green, prussian blue, burnt sienna, 
alizarin crimson and ivory black. 

A comprehensive palette for all purposes might contain a dozen 
colours. The following make up one possible list: yellow ochre, 
cadmium yellow, Hooker's green dark, chromium oxide dull, ver- 
milion, alizarin crimson, cobalt blue, prussian blue, burnt sienna, 
warm sepia, Payne's gray and black. 

B I B L I ~ G R A P H Y . - A ~ ~ O ~ ~  Blanrh, Methods and Techniques for  
Gouache Painting (1946) ; Adolf Dehn, Water  Colour, Gouache, and 
Casein Painting (1955) ; Francis Russell Flint. Water-Colour for  Be- 
ginners (1951) , Ralph Mayer, Artist's Handbook of Materials and 
Techniques (1940) ; Eliot O'Hara, Making Water  Colour Behave 
(1932). ( A  A D ; W . A )  

WATER CRESS (Nasturtium oficinale), an aquatic plant of 
the mustard family (Cruciferae; q . v . ) ,  native to Europe and Asia, 
common in Great Britain, widely naturalized in the Cnited States 
and Canada and introduced also into the West Indies and South 
America. I t  is a creeping or floating perennial, rooting in clear. 
cold running water. with leaves composed of a few to several 
small rounded leaflets and elongated clusters of small white flowers. 
I ts  slightly pungent flavour is caused by an oil containing sulfur. 
Water cress is cultivated for the market in shallow streams or 
in prepared shallow pools of running water. These pools, called 
beds, have carefully graded bottoms and provision for controlling 
the depth of water up to about two feet. Water cress is propagated 
by both seeds and stem cuttings. I t  is widely used as a garnish 
and green salad, but relatively small quantities are grown for sale. 

(V. R. B.) 
WATER DEER, Hydropotes inermis, a small, harsh-haired 

deer from eastern China and Korea. differing from all other 
Cervidae except the musk deer (with which it has no special affin- 
ity) by the absence of antlers in both sexes. Instead the males 
are armed with long, daggerlike upper tusks (see DEER). Four 
to seven young are born at  a time, a unique condition for the 
hoofed, herbivorous order Ungulata. 

IVater deer frequent the neighbourhood of the large Chinese 
'rivers, nhere they crouch amid the reeds and grass. When run- 
ning, they arch their backs and scurry away in a series of short 
leaps. The water deer is one of the few deer in which there are 
glands neither on the hock nor on the skin covering the cannon 
bone. These glands probably enable deer to ascertain the where- 
abouts of their fellows by the scent they leave; but the subaquatic 
habits of the water deer render such a function impossible. The 
tail is a mere stump. (J. E. HL. ;  X.) 

WATERFALL, the precipitous descent of a stream over a 
very marked steepening of its bed. The declivity may be so steep 
that the stream leaps from the waterfall brink and drops freely 
in air, making contact with a rock bottom again only after passing 
the site. If the descent is less steep and the stream maintains 
contact with rock bottom, the term cascade is commonly applied, 

even if the stream at  that place is largely a series of little falls. 
Rapids are produced where still less marked declivities interrupt 
the stream's gentler gradient. They are characterized by increased 
velocity, great turbulence and a broken surface of the stream. 
The term cataract is generally limited to waterfalls of large vol- 
ume. Scenic value of a waterfall lies more largely in its height, 
however. than in voluine of water descending over the declivity. 

The energy of a waterfall causes vigorous erosion in whatever 
kind of rock may constitute the stream bed. At the foot of a 
free fall there may develop a plunge pool type of pothole unless, 
perchance, the fall is so high and the volume so small that the 
water becomes largely dissipated as spray or mist. Niagara, dis- 
charging from four of the five Great Lakes of North America, has 
a plunge pool reported to be deeper than the cataract is high. 
Bridalveil falls in Yosemite, Calif., is typical of many small 
mountain stream falls in losing most of the ability to erode by 
scattering of the water in the 620 ft. of air i t  traverses on the 
way down. 

Any cataract, cascade or rapid interrupting the even slope of a 
river's gradient is the consequence of special conditions a t  its site. 
The most common condition is that of a resistant rock stratum 
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overlying a weak stratum, the edges of both being exposed in the 
declivity over which the stream descends. More rapid wastage 
of the subjacent weak rock. both by direct erosion by the tumbling 
water and by enlargement of the plunge pool, causes a constant 
undermining of the resistant stratum above until such recession 
of the exposed edge of the weak rock removes it  far enough back 
under an overhang to bring the erosion on both rocks to  a com- 
mon rate. 

Niagara  Falls.-Destructive attack on the underlying weaker 
rock of such a cliff, over which a vertical fall plunges, may be 
severe even though the water so overleaps it that visitors may 
clamber back of the fall as in Niagara's Cave of the Winds. Spray 
constantly wets the cliff face and wintertime freezing in crevices 
disrupts the rock into loose pieces that are swept away. This 
causes a constant enlargement of the space behind the fall, par- 
ticularly in the exposed face of the weaker rock. The more re- 
sistant lip of the waterfall, thus undermined, breaks off from 
time to time and the site of the waterfall actually recedes up- 
stream. The American falls, the smaller of the two into which 
Goat Island divides Niagara falls, lost a mass of lip rock 150 ft. 
long in one fall. Horseshoe (Canadian) falls carries a greater 
voluine of water and thus its greater average rate of recession is 
responsible for its shape. I ts  continued rate of recession should 
sometime leave the American falls dry. They are now on the 
side, not a t  the end, of the lengthening gorge. 

The Horseshoe falls recede in this fashion at  an average rate 
of about four feet a year and therefore annually lengthen the 
gorge downstream from the great cataract by that amount. The 
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gorge is about 73 mi. long. This length would afford a rough 
measure of the age of the falls if the rate of recession had been 
the same since the Niagara river, on the retreat of the great 
Canadian ice sheet, first spilled over the escarpment a t  Lewiston 
and Queenston. Volume of water, however, has been much less at  
times because the upper three Great Lakes have discharged by 
other routes to the St. Lawrence, only Lake Erie water then going 
over the falls. 

Details of the complicated history of Niagara falls have been 
the subject of many studies made by both Canadian and United 
States geologists, and that history is not yet completely known. 
The falls took origin when the retreating front of the ice sheet 
exposed the preexisting cliff (the Niagara escarpment) and also 
provided a lower discharge route for melt water dammed back 
of the ice front in the Michigan, Huron and Erie basins. In 
earlier retreatal stages, the discharge of these glacial Great Lakes 
had been to the Mississippi, by way of the Wabash river (Erie 
basin), the Illinois river (Michigan and Huron basins) and the 
St. Croix river (Superior basin). 

Furthermore, the height of the initial Niagara, a t  Lewiston and 
Queenston, was perhaps twice that of the modern falls. The 
lowering of Niagara's height which took place during its recession 
and the production of the gorge was caused by the gentle upstream 
dip or decline from horizontality of the strata involved. 

But the early Niagara was abandoned as an outlet route for 
Michigan and Huron basin overflow somewhat later in the glacial 
retreat because a lower route, the Trent river, was uncovered, 
leading eastward out of the Huron basin to enter the Ontario basin 
downstream from the falls. With only the volume of the Erie 
basin discharge, the rate of recession a t  Niagara must have de- 
creased. Then began a widespread uplift in the region from which 
the great ice sheet was retreating, a differential uplift which be- 
came progressively greater toward the northeast. This gentle 
tilting is universally ascribed to relief of the ice load on the earth's 
elastic crust. The lake basins were slightly tilted or canted to the 
southwest, and the new outlet across Ontario rose with the uplift 
until discharge of the upper lakes again flowed into Erie and over 
the falls. Rate of recession must then have returned to an approxi- 
mation of the early rate. 

Detailed studies of the warped shore lines of the early glacial 
lakes show that this procedure was later repeated, the Ottawa river 
then becoming the outlet. By this time, the Lake Superior basin 
had become ice-free; indeed, the three upper lakes were high 
enough to flood across the low land where they now are connected 
by a strait and a river, making one huge water body, Lake Nipis- 
sing. Niagara, during this episode, had its second low-volume dis- 
charge. Only the continued glacial retreat, and consequent rise of 
the unloaded land of Ontario and Quebec, can account for the 
second return of the upper lakes' overflow to Erie and Niagara, a 
return that has persisted to the present time. 

For a problem like this, full of quantities that cannot be pre- 
cisely measured, only a rather tentative estimate of the time in- 
volved can be made. A Canadian geologist, E.  M. Kindle, and a 
U.S. geologist, F. B. Taylor, collaborated in an elaborate study 
of the problem and their conclusion was widely accepted. Taking 
all variables into account, they estimated Niagara falls to be be- 
tween 25,000 and 30,000 years old. Nobody conversant with the 
problem, however, was confident that later studies would not 
change that estimate. (See also NIAGARA RIVER AND FALLS.) 

F a l l s  of t h e  Yellowstone.- In the national park of that name, 
these falls are caused by a structure of the underlying rock quite 
different from that a t  Niagara. The park is largely a plateau of 
extrusive igneous rock, up through earlier accumulations of which 
volcanic energy has repeatedly forced later discharges of lava, 
volcanic gases, steam and hot water. Some conduits or fissures 
thus used are today nearly vertical masses of harder rock em- 
bedded in the plateau deposits. Yellowstone river crosses two 
such wall-like masses. each marked by a fall. The upper fall is 
about 109 ft. high, the lower one about 319 it .  Waterfalls of 
this character cannot migrate upstream as Niagara does. They 
can only become lower by reason of stream notching on the brink 
and down the face, and presumably are fated to degenerate even- 

tually into cascades. 
Victoria Falls.-A third type of waterfall is exemplified by 

Victoria falls on the Zambezi river in Rhodesia. The underlying 
rock is a series of basalt lava flows. Like the Niagara and Yellow- 
stone rivers, the Zambezi has made almost no valley above the 
cataract but plunges abruptly from a plain into this gorge. Un- 
like Niagara and Yellowstone, however, this gorge is exceedingly 
narrow and its course below the cataract is strikingly zigzag. Fur- 
thermore, the river does not enter a t  the head of the gorge but 
spills down over the side. Geologists believe that the river is only 
using and enlarging great fracture and fault planes that were made 
in the basalt plateau by earth movements. Victoria is 355 ft. 
high, more than twice the height of Niagara (Horseshoe falls, 
158 ft.) but the full spectacle is impossible to  see because of the 
narrowness of the gorge and the perpetual cloud of mist in its 
depths. 

H a n g i n g  Tributaries.-Many tributary streams of larger 
mountain valleys of the world are hanging upon the valley walls 
a t  the point of confluence and descend to the major stream by falls 
or cascades. Erosive deepening of their valleys has not kept pace 
with that of the trunk valley. Commonly, this hanging relation- 
ship, with resulting waterfalls, has been caused by glacial deep- 
ening of the main valley, later disappearance of the glacier allow- 
ing the major stream to use a valley it did not excavate. Yosemite 
has five tributary creeks making this spectacular entrance, a t  
Bridalveil, Illilouette, Ribbon and Upper and Lower Yosemite 
falls. 

Another cause for hanging tributaries and consequently a sheer 
or cascading plunge of the creeks on entering the master valley 
is simply more rapid deepening of that valley by its river. The 
gorge of the Columbia across the Cascade range in Oregon and 
Washington has several such waterfalls. Multnomah falls has a 
620-ft. drop. 
U.S. A t l a n t i c  Fall Line.--The fall line of the Atlantic sea- 

board of the U.S. extends from New Jersey to Georgia along the 
boundary between the coastal plain and the Piedmont plateau, 
roughly parallel to the continental shore line. Every stream of 
the higher Piedmont that flows to the Atlantic has falls, cascades, 
rapids or a t  least quickened current where it enters the coastal 
plain. The Great falls of the Potomac, near Washington, D.C. 
(40-ft. drop in three miles), are probably the best-known example, 
but the Delaware, Susquehanna, Rappahannock, James, Appomat- 
tox, Roanoke, Yadkin, Broad, Savannah and other rivers are also 
marked by steep interruptions of the streams' gradients as they 
cross the fall line. 

The Piedmont plateau is underlaid by relatively resistant crys- 
talline rocks, such as granite and gneiss, while the coastal plain 
consists of much weaker sedimentary rocks. The streams thus 
pass from a more resistant to a less resistant substratum as they 
cross the boundary. Yet the weaker rock of the plain does not 
underlie the Piedmont rock, so these falls, cascades and rapids 
are not of the receding or Niagara type. I t  appears that there is a 
zone of consistent steepening of the surface of the Piedmont hard 
rocks where they go under the softer rocks of the coastal plain, 
the existence of which almost entirely accounts for the fall line. 

Trick Falls.-The creek supplying Trick falls, in Glacier Na- 
tional park, Montana, has found partial passage for its water 
down a fissure in its channel bottom a little upstream from the 
falls' brink and a horizontal escape route back to the channel a t  
the foot of the falls. In  low-water stages, the falls go dry, the 
stream being entirely swallowed by the underground bypass and 
appearing like a huge spring at  the base of the waterfall cliff. 
Enlargement of this subterranean route will sometime take even 
floodtime discharge. Eventually, only a natural bridge spanning 
the creek will remain to record the original Trick. 

Celilo Falls.-Formerly on the Columbia river near The Dalles, 
Ore., Celilo falls was a waterfall about 20 ft. high at  low water. 
Because the Columbia in flood rose nearly 90 ft .  in the vicinity of 
The Dalles, Celilo falls would disappear. Rivers, however, do 
most erosional work in their channels during floodtime and Celilo 
falls, therefore, must have had its maximum alteration a t  times 
when it had no surface expression but was more than 60 it .  be- 
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neath the surface when the Columbia was carrying its floodtime 
discharge of 700,000 to more than 1,000,000 cu.ft. per second. 

The concept of G. H. Matthes seemed to explain this anomalous 
subfluvial cataract. I t  dealt with an intense quasi-vertical vortex 
suction in the lee of submerged downstream-facing, vertical rock 
faces. I t  was essentially a subfluvial tornado in structure and 
velocity and, quoting Matthes, was "the most powerful form of 
concentrated energy at work on stream beds." Vertical jointing 
of the rock at the Celilo falls favoured this plucking action and 
lifting mechanism under the floodtime Columbia for the making 
and maintenance of the falls. 

With the building of The Dalles dam below Celilo falls in the 
mid-1950s and the filling of its storage area the falls were perma- 
nently inundated. 

D r y  Falls.-Dry falls in Grand coulee, east-central Washing- 
ton, is a compound abandoned cataract, totaling three miles 
across and 400 i t .  in maximum height of the waterfall cliff. I t  is a 
product of the last occupation of Grand coulee by a greatly swollen 
Columbia river which, detoured by glacial ice. was forced to cross 
the basalt plateau of eastern Washington. Many other coulees of 
this region are likewise products of such detouring of large glacial 
rivers, and they similarly contain abandoned cataract cliffs with 
plunge pool basins at  the foot. The U.S. bureau of reclamation. 
test drilling for an accessory dam in the Columbia Basin Irriga- 
tion project, found such a pothole basin excavated 300 f t .  deep 
in the basalt and later filled with gravel. The favouring structure 
for most of these dry falls was the close-set, vertical. columnar 
jointing of the basalt. Plucking of columns in these glacial stream 
beds where the gradient was adequate made several such falls and 
accompanying downstream gorges as large as at Xiagara today. 

G r a n d  Canyon.-When Maj. J. R'. Powell, the first man to 
take a party by boat down the Grand canyon of the Colorado, was 
developing his plan, he was cautioned that he might encounter 
many receding-type waterfalls because the canyon was known to 
be eroded in nearly flat-lying beds of varying resistance to erosion. 
His reply was that the Colorado river is one of the dirtiest rivers 
in the world, that its load of sand, gravel and boulders had been 
a great longitudinal saw which must have long since cut through 
the hard rock lips of any such falls. He did encounter many dan- 
gerous rapids but no cataracts, despite the favouring structure 
of the rock. In contrast with the turbid Colorado are the Siagara, 
Yellowstone and Zambezi rivers. clear-water streams which con- 
sequently have done little cutting down into their bedrock floors 
upstream from their cataracts. 

L e a d i n g  Fa l l s  i n  H e i g h t  a n d  Volume.-The highest peren- 
nial fall known is Angel in Venezuela. I t  makes little contact with 
the sheer mountainside as it drops more than 3.280 ft. Other 
very high falls are TugeIa, Natal. Republic of South Africa. 3.000 
f t . ;  Kukenaam. LTenezuela. 2,000 i t . ;  Sutherland. South Island, 
N.Z., 1,904 f t . ;  Ribbon. Uosemite. Calif., 1,612 f t  ; Upper Yosem- 
ite. 1.430 f t . ;  Gavarnie, France, 1.384 ft.; Takkakaw, B.C., 1,248 
ft.; Silverstrand Falls. Uosemite. 1.170 ft. 

I\'iagara is doubtless the world's best-known cataract. I t  also 
has the steadiest flow of all large-volume waterfalls, discharging 
around 200.000 cu.ft. per second throughout the year. 

Perhaps the largest mean discharge of any waterfall in the 
world is that of Guaira or Sete Quedas on the ParanC river between 
Brazil and Paraguay. I t  is estimated at 470,000 cu.ft. per second 
and the falls' height is only 30 ft. less than that of Niagara. An- 
other cataract of very large volume is Khon on the hlekong river, 
Indochina. I ts  estimated mean annual flow is between 400.000 and 
420.000 cu.ft. per second. In  descending order of volume are 
Paulo Affonso. on the SBo Francisco river. Braz.. 100.000 cu f t .  
per second; Urubu-PungC, on the Paran6 river, Braz,. 97.000 
cu.ft. per second; Iguaqu, on the Iguaqu river, on the boundary 
between Brazil and Argentina. 61,660 cu.ft. per second; Victoria. 
on the Zambezi river. Rhodesia. 38,430 cu f t .  per second; Grand, 
on the Hamilton river. Labrador, 30.000 to 40 000 cu ft per 
second: and Kaieteur on the Potaro river, British Guiana, 23.400 
cu.ft. per second. 

Economic Aspects.-I$'aterfalls are an important economic 
asset if they are not too remote from industrial areas. Some 

falls have had their entire low-water flow detoured through hydro- 
electric power installations and now are spectacles only in flood- 
time. 

Offsetting this asset, as a t  Kiagara, has been the need for con- 
structing navigation canals to by-pass the falls. T o  save Niagara's 
unexcelled natural scenic value: treaty regulations between the 
C.S. and Canada a l l o ~ ~  only 56,000 cu.ft. per second to .be taken 
into canals and penstocks above the falls for power purposes. 
In the lowest stages of the river, it still discharges about 100.000 
cu.ft. per second over the falls. But a strong east wind for a day 
or two will so lower the eastern end of Lake Erie that the smaller 
American falls will temporarily go dry. 

The fall line has been an important controlling factor in the 
development of the -4tlantic seaboard region since early colonial 
days. The individual falls were the upstream limit of early navi- 
gation. also a source of water polver. The locations of Trenton. 
S.J.. Philadelphia. Pa.. Wilmington: Del., Baltimore. Md.. Wash- 
ington. D.C.. Fredericksburg and Richmond, Ya., Columbia, S.C.. 
Augusta, Ga., and other cities mere determined, in part, by the 
fall line interruptions in the larger rivers entering the coastal 
plain: 

Rivers which have not encountered fall-making conditions in 
the rock of their channel beds but which have adequate gradient 
for water-power development have been "harnessed" by construc- 
tion of dams ( q . ~ . ) ,  essentially artificial waterfalls with the added 
advantage in some cases of affording storage basins above the 
"falls." Man has constructed concrete and earthen bartiers 
across some of the earth's great rivers (hlississippi, 3lissouri. 
Ohio, Columbia, Nile. Dnieper, etc.) to serve as navigation cor- 
rectives, flood-control works, irrigation reservoirs, etc. The Ten- 
nessee Valley authority built 27  such "falls" on one river alone. 
Needless to say, the engineers have balked the falling water's 
tendency to dig plunge basins at the foot of the dams. The over- 
floli, is not allowed to fall freely; it slides d o ~ n  the sloping dam 
face and encounters a properly curved concrete apron a t  the foot 
which shoots the water horizontally downstream away from the 
structure. But these dams invariably upset the river's normal 
regimen both above and be lo^^ the dam. In  the slackened current 
of the reservoir, the stream unavoidably deposits its load of silt 
sand and gravel, gradually decreasing storage capacity. Doli~n- 
stream, the river has added erosional ability simply because it 
has been relieved of that load on its energy and can devote more 
attention to deepening its channel. Keither result is economically 
desirable. (J. H. Bz ) 

WATER FLEA, a popular term for certain minute Crustacea 
(q v.) nhich make flea-like jumps through the nater .  Modern 
usage restricts the term to the Cladocera, a suborder of the 
Branchiopoda (q z1 ). Cladocera are abundant in fresh \later and 
a few species are marine. They are rarely over 4 mm long. The 
characteristic jumps result from oarlike strokes of large, biramous 
antennae. I n  some species, however, these appendages beat so 
rapidly that swimming i s  continuous. Up to six pairs of trunk 
limbs are present. usually enclosed mithin a bivalve shell. The 
well-knonn genus Daphnia is transparent. Thus. in it  one can 
see n i th  a microscope such activities as the beating of the heart, 
intestinal movements circulation of the nhi te  blood cells (in 
nhich phagocytosis of bacteria was first discovered), movements 
of the fused compound eye and the rapid beating of the trunk 
limbs. This last action produces a current for filter-feeding and 
respiration. Usually one finds only females, which reproduce 
parthenogenetically. the unfertilized eggs entering a dorsal brood 
chamber \%here they develop rapidly into fully formed young 
released at the next molt. At certain times small males appear, 
and fertilized resting eggs are then produced, able to withstand 
freezing and drying. 

Cladocera are closely related to the suborder Conchostraca, 
from which they apparently arose by neoteny, becoming sexually 
mature at  what \\as formerly a juvenile stage. By adaptive radia- 
tion Cladocera have evolved into a variety of forms, living in 
the mud. on aquatic plants, under the surface film, as a parasite 
of Hydra, as filter-feeders in the plankton and as active predators. 

(J. H Lo.) 



WATERFORD 
WATERFORD, a county of Ireland in the province of this order from France. A large expanse of barren and rocky 

Munster. The land area of Waterford is 454,128 ac., or 709.5 mountainside has been reclaimed by the monks, who have con- 
sq.mi. Pop. (19b1), exclusive of VC1aterford city, 43,205 (total verted it into an extensive model farm, conducted on scientific 
71,343). The coast line is in some parts rocky and is indented by lines. They maintain schools and guest houses for visitors. and 
many bays and inlets, the principal being Waterford harbour; have built with their own labour the large abbey church which was. 
Tramore bay, with picturesque cliffs and extensive caves. and dedicated in 1952. The stone used for building the church was 
noted for its shipwrecks on account of the rocky character of its bought from the modern ruin of Mitchelsto~vn castle. Three other 
bed; Dungarvan harbour, much frequented for refuge in stormy Cistercian abbeys, a t  Roscrea (Tipperary), Mellifont (Louth) 
weather; and Youghal harbour, partly separating County Water- and Portglenone (Antrim), have been founded directly from 
ford from County Cork. The surface of the county is to a large Mount Melleray and are known as its daughter houses. The ab- 
extent mountainous, providing beautiful inland scenery, especially beys of Mount St. Bernard (Leicestershire) and New Melleray 
toward the west and northwest. The Knockmealdo\vn mountains, (Dubuque, Ia.) are also its offshoots. 
which attain a height of 2,609 ft., form the northern boundary A g r i c u l t u r e  a n d  Industries.- The land is generally better 
with Tipperary. A wide extent of country between Clonmel and for pasturage than for tillage. although there are considerable 
Dungarvan is occupied by the two ranges of the Comeragh and tracts of rich soil in the southeastern districts. In  1951 there 
Monavallagh mountains. reaching a height of 2,504 it .  were 52,656 ac. in crops, 27,676 ac. in hay and 222.046 ac. in 

T o  the south of Dungarvan there is a lower but very rugged pasture. Of the crop acreage more than half was planted to corn 
range, called the Drum hills. The southeastern division of the crops, mostly oats (19,763 ac.) and less than half to root and green 
county is for the most part level. Though Waterford benefits in crops. Of the latter, potatoes, turnips and mangels were the most 
its communications by the important rivers in its vicinity, the important. 
only large river it can properly claim as belonging to i t  is the The size of farmholdings in the county averages larger than for 
Blackwater. This river is famous for salmon fishing and, particu- Ireland in general. In  the number of its cattle Waterford's posi- 
larly in the stretch between Cappoquin and Lismore, flows be- tion has fallen considerably. The woollen manufacture, except 
tween high, well-wooded banks, contrasting beautifully with the for home use, is practically extinct, but the cotton manufactufe 
background of the mountains. I t  enters the county east of Fer- is still of some importance. There are a number of breweries and 
moy, and flows east\vard to Cappoquin, the head of navigation, distilleries and also a large number of flour mills. The deep sea 
where it turns abruptly southward to enter the sea at  Youghal and coastal fisheries have their headquarters a t  Waterford, and the 
harbour. salmon fisheries of the Suir and Blackwater have theirs at Water- 

RTaterford harbour may be called the estuary of three im- ford and Lismore respectively. Waterford returns four members 
portant rivers, the Suir. the Nore and the Barrow. but neither to ddil ezrealzn. 
of the last tmo touches the county. The Suir reaches it about 8 mi. 
from Clonmel and thence forms its northern boundary w t h  Tip- 
perary and Kilkenny. I t  is navigable to Clonmel, but the traffic 
lies mainly on the left bank, outside the county. 

Geology.-The Knockmealdo~\n mountains are an anticline of 
Old Red Sandstone, cut away at  the eastern end to expose Silurian 
strata, which are associated with an extensive series of volcanic 
and intrusive rocks, often crushed by earth movement. The im- 
pressive scarp formed by the Old Red Sandstone conglomerate 
above this lower ground is called the Comeragh mountains. The 
moraine-dammed cirque of Lough Coumshingaun lies in these, 
w t h  a precip~ce 1.000 ft. in height. The unconformity of the 
Old Red Sandstone on the greenish and yellomish Silurian shales 
is excellently seen on the north bank of the Suir at Waterford. 
Carboniferous limestone is found In the floor of the synclinals on 
either side of the gredt anticline, thdt 15, in the Suir valley on the 
north and in the green and richly wooded hollo~v of the Black- 
water on the south. Rapidly repeated anticlinal and synclinal 
folds continue this structure across the country between Dungar- 
van and Youghal. 

Rich copper mines were worked, mainly in the 19th century, in 
the Silurian area near Bunmahon, and the region remains full of 
mineral promise. 

History.-In the 9th century the Danes landed. and afterward 
made a permanent settlement. W'aterford was one of the 12 coun- 
ties into uhich King John is stated to have divided that part of 
Ireland uhich he nominally annexed to the English crown. On 
account of the convenience of the city as a landing place, many 
subsequent expeditions passed through the county. I t  suffered 
severely during the Desmond rebellion in the reign of Elizabeth I, 
as me11 as in the rebellion of 1641 and during the Cromnellian 
period. 

At Ardmore, overlooking the sea from Ram head. there 
is a round tower 95 ft. in height, and near it a huge rath and a 
large number of circular entrenchments. L~smore castle, origi- 
nally erected in 1185, is in great part comparatively modern. 
The ch~ef  ecclesiastical remalns are those of the chancel and 
nave of the cathedral of Ardmore, where a monastery and oratory 
mere founded by St. Declan in the 7th century. The see of Ard- 
more was abolished in the 12th century. The existing monastery 
of Mount Melleray, a convent of Cistercians, mas founded near 
Cappoqurn in 1830, on the expulsion of the foreign members of 

BIBLIOGRAPHY.--C. Smith, The  Ancient and Present State o f  the 
County and City  of Waterford (Dublin, 1746) ; R. H. Ryland, The 
History, Topography and Antiquities o f  the County and City o f  Water-  
ford (London, 1 8 2 4 )  ; E Downey, The  Story of FVuterford to the Mid- 
dle of the E i g h t ~ e n t h  Century (Waterford, 1 9 1 4 ) ;  P. Power, Water-  
jord and Lzsnzore (Kew York and London, 1938). 

WATERFORD, a city and port and the chief town of County 
Waterford, Ireland. Pop. (1961) 28,138. I t  is situated on the 
south bank of the River Suir 4 mi. above its junct~on with the 
Barrow at the head of the tidal estuary called Waterford harbour. 
The Suir is crossed by a concrete bridge with a lifting centre bay. 
I t  was built in 1913 to repldce a wooden one and connects FVater- 
ford with the suburb of Ferrybank. Waterford IS governed by an  
elected council and a manager who is appointed by the national 
government. The manager's extensive powers were limited by the 
council's authority over rates, bylaws and loans. 

Anciently Waterford was called Cuan-na-groith, the haven of 
the sun. By early writers it mas named Menapia. I t  first ac- 
quired importance under the Danes, of whom it remained one of 
the principal strongholds until its capture by Strongbow (Richard 
le Clare, and earl of Pembroke) in I I 71. In  I I 7 2 Henry I1 landed 
near Waterford. and received there the hostages of the people of 
Munster. I t  became a cathedral city in 1096. The Protestant 
dioceses of Cashel, Emly, Waterford and Lismore were united in 
1833 The Roman Catholic diocese of Waterford and Lismore in- 
cludes County Waterford and parts of Tipperary and Cork. John 
landed at  Waterford in 1185 and after ascending the English 
throne he granted it a charter of incorporation in I 206. He  landed 
at R7aterford in 1210 in order to establish within his nominal ter- 
ritories in Ireland a more distinct form of government. Rich- 
ard I1 landed at  IVaterford in Oct. 1394 and again in 1399. In  
1447 it was granted by Henry VI to John Talbot, earl of Shrews- 
bury. who was created earl of Waterford. 

In 1603, after the accession of James I to the English crown, 
the city, along w ~ t h  Cork, took a prominent part in opposition to 
the government and to the Protestant religion, but on the ap- 
roach of Mountjoy it formally submitted. I n  1619 an unsuccess- 
ful attempt was made to induce Bristol merchants to settle in the 
city and undertake ~ t s  government. I t  resisted Cromwell in 1649 
but surrendered to Henry Ireton in 1650. After the battle of the 
Boyne James I1 embarked at  Waterford for France (July 1690). 
Shortly afterward it surrendered to !4'illiam, who sailed from there 
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to England. The city sent two members to parliament from 1374 and South America. I t  is an 
to 1885, when the number was reduced to one. In 1898 it was erect branching plant, growing 
constituted one of the six county boroughs having separate county from three to six feet high, from 
councils. a large taproot. The stems are 

The city is built chiefly along the banks of the river, occupying hollow, smooth, somewhat glau- 
for the most part low and level ground except a t  its western cous green, spotted with dull dark 
extremity. The modern Protestant cathedral of the Holy Trinity purple. The root leaves have 
(begun 1773, altered 1891) occupies the site of the church built long furrowed footstalks, sheath- 
by the Danes in 1096 in the Mall. There is a Roman Catholic ing the stem a t  the base, and are 
cathedral, and St. John's college, a seminary for priests. The prin- large, triangular in outline, and 
cipal secular buildings are the town hall, the county and city repeatedly divided or compound, 
courts and prisons, the customhouse and the barracks. At the the ultimate and very numerous 
extremity of the quay is a large circular tower, called Reginald's segments being small, ovate and 
tower, forming at one time a portion of the city walls and occu- deeply incised at  the edge. These 
pying the site of the tower built by Reginald the Dane in 1003. leaves generally perish after the 
Other remains of the fortifications, consisting of towers and bas- growth of the flowering stem, 
tions, are to be seen as in the Tramore railway sidings and in which takes place in the second 
Castle street. The town possesses breweries, salthouses, foundries M A C U L A T A ) ,  A H E R B  F O U N D  I N  year, while the leaves produced 
and flour and paper mills; there is a large export trade in cattle, SWAMPS A N D  LOWLANDS on the stem become gradually 
sheep and pigs, and in agricultural produce; the traditional manu- smaller upward. The branches 
facture of Waterford glass has been recently revived. I t  is the are all terminated by compound, many rayed umbels of small 
headquarters of extensive salmon and sea fisheries. Waterford white flowers. which are succeeded by broadly ovate fruit. Hu- 
is second in importance to Cork among the ports of the south mans have been poisoned by mistaking the roots for parsnips or 
coast of Ireland. There is regular communication by motor and the seeds for caraway. See also POISON HEMLOCK; POISOXOUS 
steam ships with Cork, with Dublin and Belfast, with Fishguard PLANTS. (W. C.  M.) 
and with many English ports. WATERHOUSE, ALFRED (1830-1905), English archi- 

Waterford harbour is a winding and well-sheltered bay formed tect of many educational and civic buildings, was born at  Liver- 
by the estuary of the Suir river, and afterward by the joint estuary pool on July 19, 1830, and died on Aug. 2 2 ,  1905. H e  was a pupil 
of the Nore and Barrow. Its length to the sea is about I j mi. of Richard Lane in Manchester. His position as a designer of 
Its entrance is 3 mi. wide and is lighted by a fixed light on the public buildings was assured as early as 1859 when he won the 
ancient donjon of Hook tower ( 1 3 ~  f t .  in height) and three others. open competition for the Manchester assize courts. This work 
The Suir is navigable to Waterford for vessels drawing 2 2  i t .  The marked him as a champion of the Gothic style. In  1868 he won 
shores of the harbour are studded with country residences and the competition for the Manchester town hall, where he showed a 
waterside villages. A large housing estate was built on the south- firmer and perhaps more original handling of the Gothic manner. 
ern outskirts of the city toward Tramore, a seaside holiday resort The same year brought him the rebuilding of part of Caius college, 
8 mi. S. Cambridge, not his first university work, for Balliol, Oxford, had 

WATER GAS. When steam is passed over red-hot anthra- been put into his hands in 1867. At Caius the Gothic element was 
cite or coke it is decomposed, and the resultant gas. consisting intentionally mingled with classic detail, while Balliol and Pem- 
of a mixture of hydrogen and carbon monoxide, is termed water broke, Cambridge, which followed in (18 j ~ ) ,  were of the style of 
gas. Enriched with gas from cracked oil. it is termed carbureted his mid-career-European Gothic tradition tempered by individual 
nater gas and is largely employed in industrial operations. It is taste and by adaptation to modern needs. 
also used mixed with coal gas for town purposes; when so em- Among his other educational buildings were Girton college, Cam- 
ployed it increases the poisonous character of the gas supply bridge; Owens college. Manchester; and Liverpool university 
because of the peculiarly dangerous qualities of carbon monoxide. college. He designed the Jenner Institute of Preventive Medicine, 
See GAS INDZ'STRY and FUELS. Chelsea, and the Liverpool infirmary, his largest hospital. His 

WATER GLASS. A common name for sodium silicate, Natural History museum. South Kensington, marked a new epoch 
made by fusing together soda ash and clean sand in a furnace. The in the use of terra cotta. Waterhouse was a member of the Royal 
name water glass (or soluble glass) is derived from the fact that Institute of British architects and many other professional so- 
while the substance resembles glass it can be dissolved in water cieties. 
by prolonged exposure. The proportions of soda and silica in WATERHOUSE, GEORGE ROBERT (1810-1888), 
water glass may be considerably varied, according to the purpose English zoologist, an expert on the classification of beetles and 
for which it is required. See ALKALI ~IANUFACTURE. mammals, was born a t  Somers Town. London, on March 6, 1810. 

WATER HEMLOCK, also known as cowbane, is botani- Educated at  Koekelberg, near Brussels, he returned to England 
cally Cicuta virosa, of the parsley family, Umbelliferae, a poison- to be trained as an architect, and practised this profession from 
ous weed growing at the edges of ponds, ditches and rivers in 1831 to 1835. His real taste, however, was for entomology, and 
Great Britain. I t  is a perennial with clusters of fleshy roots, and in 1833 he was appointed curator of books, memoirs and insects to 
has large compound leaves and small white flowers appearing the Entomological society, London. In  1836 he became curator 
from July to August. I t  has been mistaken by human beings for of the Zoological society of London. His catalogue of the mam- 
celery, with fatal results. and is responsible for the death of mals in the society's museum was not published until 1838, because 
cattle. In  North America there are several native species of of strong opposition to his adopting a more modern arrangement. 
Cicuta common in marshes and wet meadows, all similarly poison- Waterhouse proposed a new scheme for the classification of Heter- 
ous. especially the spotted cowbane or musquashroot (C. macu- omera Coleoptera, but this was never published, as he lost the 
lata) of the eastern states and Canada, and the western water paper that he was to have read before the new Entomological so- 
hemlock (C. douglasi) of the Pacific coast. Before its virulence ciety and had not the heart to rewrite it. The dissections made 
became known to cattle raisers the western species caused serious for this study were eventually placed in the Natural History de- 
losses of livestock in the Pacific northwest. Humans are some- partment of the British museum. In 1843 Waterhouse was ap- 
times fatally poisoned by mistaking the roots for other plants. pointed assistant in the mineralogical and geological branch of the 

The closely allied poison hemlock (Conium maculatz~m) is a museum, becoming keeper in 1851. When in 1857 this branch was 
biennial plant of the family Umbelliferae, found wild in many split into the two departments of mineralogy and geology. Water- 
parts of Europe, where it occurs in waste places on hedge banks, house continued as keeper of the department of geology. H e  never 
and by the borders of fields. I t  is also midely spread over tem- published anything in geology. but did a good deal of administra- 
perate Asia and is naturalized in the cultivated districts of North tive work, particularly in preparation for the transfer of the de- 
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partment to South Kensington IVhile there, W'aterhouse spent 
all available spare time in aorking on beetles and mammals and 
in writing about them. He retired in 1880 and died at  Putney on 
Jan. 2 1 ,  1888. 

During his earlier years, IVaterhouse wrote many articles on 
mammals. fishes and insects for Charles Knight's Penny Cyclo- 
paedza. He began a iYatural Hzstory of the Mammals in 1844, but 
only two volumes, on the hIarsupialia and Rodentla, had been 
brought out (1846-48) ahen  the work was discontinued. JF7ater- 
house published also a Catalogue of British Coleoptera (1858). 

(J. RM.) 
WATERHOUSE, JOHN WILLIAM (1847-191 7 )  Eng- 

lish painter, was the son of an artist, by uhom he nas  mainly 
trained. As a figure painter he s h o ~ ~ s  in his uork much imagina- 
tive power and a very personal style. and his pictures are mostly 
illustrations of classic myths treated with attractive fantasy; e g , 
"Consulting the Oracle " He mas an able draftsman and a fine 
colourist. He  was elected an associate of the Royal Academy in 
1885 and academician in 189 j. 

He  died in London on Feb 10. 1917. 
WATER HYACINTH (Eichlzornia crassipes), an aquatic 

herb of the pickerel weed family (Pontederiaceae), native to 
tropical America and ~videly naturalized in warm regions. It is an 

nork did much to check the increase of latitudinarian ideas ~ i t h i n  
the Church of England at the time. 

Waterland died on Dec. 23, 1740. 
WATER LETTUCE (Pistia stratiotes), an aquatic plant 

of the arum family (Araceae. q.v.) ,  very widely d~stributed in 
tropical and subtropical regions; in the United States it is native 
to slow streams from Florida to Texas. I t  is a tender, floatlng 
perennial, rarely becoming anchored by its long feathery roots. 
The wedge-shaped, light-green leaves form a rosette. about six 
inches broad. which is somelrhat similar to a half-grown lettuce 
plant before the head is formed. In the cuplike centre of the 
rosette are borne the small white flowers. Water lettuce is often 
groun in water gardens and as an aquarium plant. 

WATER LILY, a name loosely given to almost any floating 
plant with conspicuous Boners. but applying especially to the 
species of Symphaea,  AITuphar and other members of the water 
lily family (n'ymphaeaceae). These are aquatic plants with thick 
fleshy rootstocks or tubers embedded in the mud and sending up to 
the surface circular shieldlike leaves and leafless flower stalks, 
each terminated by a single flower, often of great beauty, and con- 
sisting of four or five sepals and numerous stamens without any 
definite line of demarcation between them. 

The ovary consists of many carpels united together and free, 
or more or less embedded in the top of the flower stalk. The ovary 
has many cavities and is surmounted by a flat stigma of many 
radiating rons as in a poppy. The fruit is berrylike, and the seeds 
are remarkable for having their embryo surrounded by an endo- 
sperm as 71ell as by a perisperm. The leaf stalks and flower stalks 
are traversed by longitudinal air passages, \\hose arrangement 
varies in different species. 

The species of L17ymphaea are world-wide in distribution. Their 
flowers range from white to rose coloured, yellow and blue. Some 
expand in the evening only, others close soon after noon. 

Nymphaea odorata, fragrant water lily, and N. tuberosa, tuber- 
ous water lily, are the conspicuous white water lilies of eastern 
North America. Nuphar advenum is the common yellow water 
lily or spatter dock of the eastern United States and Canada, and 
Nuphar polysepalum, Indian pond lily, is its counterpart on the 
Pacific coast. Brmenia schreberi, the water shield, with small 
yellow flowers occurs across the continent. Nelumbium sentape- 
talum, of the eastern United States, is the American lotus or water 
chinquapin (9.v.) .  The gigantic Victoria regia (q . v . ) ,  with leaves 
4 to 7 ft. in diameter and flowers 6 to 18 in. across. also belongs 

J O H N  H .  G E R A R D  to this group. I t  grows in the backwaters of the Amazon. often 
WATER C R A S S ' P E S )  I N  T H E  BLADDER-  covering the surface for miles; the seeds are eaten under the name 
L I K E  F L O A T S  A R E  V l S l B L E  AT T H E  BASE O F  T H E  L E A F  S T A L K S  

water maize. Nymbhaea alba is common in some  arts of Great 
emersed or floating, somewhat fleshy plant. bearing smooth, nearly Britain, as is also the yellow Nuphar luteum ( ~ y k p h a e a  luteus).  
round. erect leaves, one-half inch to six inches broad, and loose 
clusters of pale-violet, orchidlike flo\vers, marked with blue and 
yellow. The bladderlike bases of the leafstalks serve as floats 
which keep the plant high in the water. Escaping from cultivation, 
i t  has become a troublesome weed, impeding navigation in the 
inland waters of the Gulf states of the U.S. and in other tropical 
and subtropical areas. Large expenditures of labour and money 
on mechanical and chemical control result in only temporary relief. 
On the subcontinent of India water hyacinth plants have been 
utilized for making paper and pressed boards. 

See M. A. Azam, "Utilization of Water Hyacinth in the Manufacture 
of Paper and Pressed Boards, Sci G Cult., vol. 6 ,  pp 656-661 (1941). 

WATERLAND, DANIEL ( I  683-1 740), English theolo- 
gian, was born at LValesby on Feb. 14. 1683. He was educated 
at  Magdalene college. Cambridge. On S o v .  14, 1715. he became 
vice-chancellor of the university and in the following year mas 
appointed chaplain in ordinary to the king. I n  1720 he published 
Eight Sermons in Defence of the Dzvinity of ozcr Lord Jesus 
Christ, preached by him in St. Paul'a cathedral. In  1722 he was 
appointed chancellor of the diocese of York. and in 1723 appeared 
his Critical History of the Atlznnasiczn Creed I n  1730 he became 
archdeacon of 13iddlesex and vicar of T~\ickenham. 

His other major u orks were Scripture Vindicated (I 730-32) ; 
The Importance of the Doctrine o f  the Holy Trinity Asserted 
(1734) : and Rcwie.;) o f  the Doctrine of the Eucharist (173j) .  His H Y B R I D  W A T E R  L I L Y  ( N Y M P H A E A  M A R L I A C E A  C H R O M A T E L L A )  



WATERLOO-WATERLOO CAMPAIGN 
The seeds and the rhizomes contain an abundance of starch and compelled to fly in disguise to France, where the emperor refused 
are used in some places for food. to give him an audience or employment. Napoleon thus deprived 

Under the general head of water lily are included the lotus of himself of the most brilliant cavalry soldier of the period. Murat's 
Egypt, Nymphaea lotus, and the sacred lotus of India and China, disaster had left the whole eastern frontier of France open to 
Nelumbium nelumbo, formerly a native of the Nile, as shown by invasion. The country, too, was weakened by internal dissensions 
Egyptian sculptures and other evidence, but no longer found in a t  the very moment when it was necessary to put every man in 
that river. See also LOTUS. line to meet the rising tide of invasion. 
WATERLOO, a city of northeastern Iowa, US., about 50 In  Belgium lay an ever-increasing force of Anglo-Dutch and 

mi. N.W. of Cedar Rapids, on the Cedar river, is the seat of Prussian trbops under Wellington and Blucher. The eastern 
Black Hawk county. Population of the city was 71,755 in 1960, frontier was threatened by Austrian armies, and the Russians 
an increase of 10.1% since 1950; the Waterloo standard metro- were slowly coming up. The allies determined to avoid any risk 
politan statistical area, comprising Black Hawk county, had a of defeat in detail. I t  was arranged that Wellington and Bliicher 
population of 122,482,,an increase of 21.9%. (For comparative should await in Belgium the arrival of the Austrians and Russians 
population figures see table in IOWA: Populatiolz.) on the Rhine. Then about July I the general invasion of France 

Settlers arriving in 1845 recognized that the river provided would be begun. Affording each other mutual support, the allies 
excellent mill sites; they called the place Prairie Rapids. The would press forward on Paris, and, after defeating Napoleon, 
name Waterloo, adopted in 1851, is said to have been taken from drive him within its works. This menacing danger forced Napoleon 
a postal directory by Charles Mullan and inserted into a petition to strike prematurely, for he determined to crush Wellington and 
to the Cedar Falls postmaster for a post office at the settlement. Bliicher, whose forces lay dispersed in Belgium, before the 
After Waterloo became the county seat in 1855, it grew slowly as Austrians and Russians poured across the eastern frontier. 
a railroad division point and as a centre of regional trade. I t  I n  the early days of June Wellington and Blucher were dis- 
was chartered in 1868. Efforts to found local industries generally posed as follows. (See map.) The Anglo-Dutch Army, 93,000, 
failed until the 1890s, when the practice adopted by local business- headquarters at  Brussels, were cantoned: I. Corps (Prince of 
men of making donations to attract industry met success. Sub- Orange), 30,200, in the area Enghien-Genappe-Mons; 11. Corps 
sequent industrial growth was extremely rapid. Early settlers (Lord Hill), 27,300, in the area Ath-Audenarde-Ghent; reserve 
in the county came mainly from New York, Pennsylvania, Ohio cavalry (Lord Uxbridge), 9,900, in the Dendre valley; whilst 
and Illinois. Many Germans, Danes and British immigrants also the reserve (Wellington), 25,500, lay around Brussels. The front 
arrived; foreign-born and their children comprised about 42% was watched by Dutch-Belgian light cavalry. 
of the population in 1900. The population in the second half of Bliicher's Prussian Army, I 16,000, headquarters at  Namur, were 
the 20th century was mainly derived from those stocks. quartered: I. Corps (Zieten), 30,800, along the Sambre cover- 

Major industries include meat products, farm tractors, con- ing Fontaine l'Ev&que-Fleurus-Moustier; 11. Corps (Pirch), 
struction machinery, metal,products, textile and leather goods, 31,800, in the area Namur-Hannut-Huy; 111. Corps (Thiele- 
corrugated boxes and soy products. Four major railroads serve mann), 23,900, in the bend of the Meuse from Dinant to Huy; 
Waterloo, and there is a municipal airfield. IV. Corps (Bulow), 30,300, around LiCge. The front was watched 

Lying within the northeastern dairy area of Iowa, Waterloo by the Prussian outposts. 
sponsors the annual National Dairy Cattle congress, an inter- Thus the allied cantonments extended for nearly go m. and 
nationally famous cattle exhibition. The city has a historical their mean depth was 30 m. To  concentrate on either flank would 
museum, and a municipal band and a symphony orchestra. The take six days, and on the common centre, Charleroi, three days. 
State College of Iowa (1876) lies 3 mi. W., at Cedar Falls. The allies had foreseen the very manoeuvre that Napoleon 

(A. G. Bo.) decided to adopt, and if an attempt was made to break their 
WATERLOO CAMPAIGN, 1815. On Feb. 27, 1815, centre they intended to concentrate forwards and on their inner 

Napoleon set sail from Elba with a force of 1,000 men and 4 flanks, the Anglo-Dutch at  Gosselies and the Prussians at  Fleurus. 
guns, determined to reconquer the throne of France. On March They could then act united against Napoleon with a numerical 
I he landed near Cannes, and proceeded at  once to march on superiority of two to one. They felt certain they would obtain 
Paris. He deliberately chose the difficult route over the French the necessary three days' warning of the French concentration, as 
Alps because he recognized that his opponents would neither ex- Napoleon's troops were then distributed between Lille, Metz and 
pect him by this route nor be able to exert combined operations Paris (175 m. by IOO m.). To  concentrate the French army, 
in time to thwart him. Events proved the wisdom of his choice. within striking distance of Charleroi, before the allies had moved 
His advance was a series of triumphs, his power waxing with every a man to meet i t  was unthinkable. But i t  was the unthinkable 
league he covered, and when he reached Paris the Bourbons had that happened. 
fled. But he had soon t s  turn his attention to war. His sudden Whereas Bliicher had covered Fleurus by Zieten's Corps, which 
return far from widening the breaches between the allies had by a yielding fight would secure the time for the Prussian con- 
fused them indissolubly together, and the four powers bound them- centration, yet Wellington had only covered Gosselies by a 
selves to put 150,ooo men apiece under arms and to maintain cavalry screen which was too weak to gain the time requisite for 
them in the field until Napoleon had been utterly crushed. To the Duke to mass there. Hence to enable him to concentrate as 
oppose their vast armies, Napoleon only had in March the 150,ooo arranged Wellington relied on obtaining timely information of 
men he had taken over when Louis XVIII. hurriedly quitted the Napoleon's plans, which in fact he failed to obtain. 
throne. Within ten days the emperor could have concentrated T h e  French Concentration.-The emperor made his final 
50,000 men and struck straight at  the small allied forces then in preparations with the utmost secrecy. The "ArmCe du Nord" was 
Belgium. But he wisely refrained from taking the immediate to concentrate in three columns-around Solre, Beaumont and 
offensive. Such action could lead to no decisive result; and Na- Philippeville-as close to Charleroi as was practicable. On June 6 
poleon therefore hastened forward the organization of an army the IV. Corps (GCrard) started and soon the whole army was in 
with which to confront the Seventh Coalition. Meanwhile he motion, every effort being made to hide the movements of the 
sought by various means to detach Great Britain and Austria from troops, for there was no great natural screen to cover the 
the alliance. strategical concentration. On June 11 Napoleon left Paris for the 

Napoleon's Preparat ions a n d  Plans.-By June I Napoleon front, and by June 14 he had achieved almost the impossible 
had got together an army of 360,000 for the defence of France, itself. There around Solre, Beaumont, and Philippeville lay his 
one half of which was available for field service. In this army mass of men, 12q,ooo, concentrated under his hand and ready 
was comprised his whole means of defence; for he had no allies. to march across the frontier at  dawn against the unsuspicious 
On his return from Elba it is true Murat, the king of Naples, enemy. The allies still lay in widely distant cantonments and they 
took his side; but recklessly opening an offensive campaign, had not moved a man to meet the foe. 
Murat was beaten at  Tolentino (May 2-3), and he found himself The opposing armies were of very different quality. Welling- 
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ton's was a collection of many nationalities, and the kernel of 
British and King's German Legion troops numbered only 42,000. 
Blucher's army was undoubtedly more homogeneous and included 
no specially weak elements. Napoleon led out a veteran army of 
Frenchmen who worshipped their leader. But there were lines 
of weakness in his force. For various reasons, neither Davout, 
Murat, Suchet, nor Clause1 were employed in the "ArmCe du 
Nord." Marshal Soult, appointed chief of the staff, possessed 
few qualifications for this post; and neither Ney nor Grouchy who, 
when the campaign began were given command of the left and 
right wings, possessed the ability or strategic skill necessary for 
such positions. Again the army was morally weakened by a 
haunting dread of treason; and, finally, it was too small for its 
purpose. Locked up in secondary theatres Napoleon had left 
56,joo men, of whom he might have collected over 30,000 for 
the decisive campaign in Belgium. Had he concentrated 155,000 
of his available force opposite to Charleroi on June 14, then the 
issue would hardly have been in doubt. As it was he left too much 
to Fortune. 

For his advance into Belgium in 1815 Napoleon divided his 
army into two wings and a reserve. As the foe would lie away 
to his right and left front after he had passed the Sambre, one 
wing would be pushed up towards Wellington and another towards 
Blucher; whilst the mass of the reserve would be centrally placed 
so as to  strike on either side, as soon as a force of the enemy 
worth destroying was encountered and gripped. To  this end he 
had, on the 14th, massed his left wing (Reille and D'Erlon) 
around Solre, and his right wing (Gerard) at Philippeville; whilst 
the central mass (Vandamme, Lobau, the Guard and the Cavalry 
Reserve) lay around Bcaumont. The orders for the French ad- 
vance next day, among the finest ever issued, directed that the 
army should march at  dawn and move to the Sambre at Mar- 
chienne and Charleroi. By evening it was expected that the whole 
would have crossed the Sambre, and would bivouac between the 
sundered allies. 

The  Passage of t h e  Sambre.-At the very outset delays oc- 
curred. Vandamme, who was to lead the advance on Charleroi, 
was delayed by an accident that befell the single orderly who 
carried the orders to the 111. Corps. Gerard, too, was late as his 
concentration had not been completed on the 14th. Zieten's out- 
posts fought stubbornly to delay the French advance for 24 hours 
and give time for Blucher's concentration. As soon as the emperor 
reached the front he took vigorous action, nevertheless it was 
after noon before the Charleroi bridge was stormed. At the same 
time Reille crossed at Marchienne. The emperor at  once began 
the advance up both the Fleurus and Quatre Bras roads. I t  was 
3 P.M. when hfarshal Ney joined the army and was at once given 
command of the left wing. Napoleon then proceeded with Grouchy 
to reconnoitre the Prussian position at  Gilly, and, handing over 
the command of the right wing to the marshal, the emperor im- 
mediately returned to Charleroi and ordered Vandamme to go to 
the assistance of Grouchy. 

The allies had been caught unprepared. But as soon as Bliicher 
got the first real warning of imminent danger he ordered the 
immediate concentration of his army a t  Sombreffe. Unfor- 
tunately, the orders sent to Bulow were so hazy that Biilow 
did not realize the need for any special haste. Thus the IV. 
Corps was neutralized until after the 16th. But Pirch I. and 
Thielemann acted with satisfactory promptness and their corps 
reached Mazy and Namur by nightfall. Bliicher in pursuance with 
his plan moved to Sombreffe. 

Wellington's position at  night was hardly safe or even satis- 
factory. I t  was not until 3 P M. that definite news of the French 
advance reached Brussels, and even then the duke was not certain 
of the direction of Napoleon's main stroke. Consequently he 
ordered his divisions to concentrate at their alarm-posts and await 
further orders. The danger of Blucher's position was &us 
enormously increased. The allies do not appear to have decided 
upon the course to be taken in case they were surprised, and 
their system of inter-communication was most imperfect. Luckily 
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Wellington's subordinates at  the critical point acted wlth ad- breffe, the emperor would swing the reserve westward to join 
mirable boldness. Prince Bernard, commanding the brigade at Key, who should then have mastered Quatre Bras and have pushed 
Quatre Bras, retained his position there to check the French out a force to link with Grouchy, as well as another body 6 m. 
advance instead of drawing off to mass with his division at to  the northward. The centre and left wing would then march 
Nivelles. His immediate superiors approved his action. Owing by night to  Brussels. The allies would thus be irremediably 
to these officers Wellington retained possession of the important sundered. Meanwhile Napoleon and the VI. Corps waited a t  
strategical point of Quatre Bras. Consequently Ney's advance Charleroi for further information. Up till noon Ney took no 
struck into Prince Bernard's advanced troops who were forced serious step to capture Quatre Bras, which still lay a t  his mercy. 
back. But Prince Bernard firmly held his main position at  the Grouchy reported that Prussian masses were coming up from 
cross-roads; and, as the day was drawing on, Ney wisely decided Samur,  but Napoleon ignored this. Bcfore 10 A.M. Ney reported 
not to push on any farther and so risk isolating the left wing. He considerable hostile forces at Quatre Bras. The marshal was 
halted and reported to the emperor. ordered to crush what was in front of him and report to Fleurus. 

hleanwhile Grouchy and Vandamme wasted two hours deliberat- Here Napoleon arrived at  I I A 111.' still leaving Lobau a t  Charleroi. 
ing in  front of the Prussian brigade at  Gilly. Then at  j :30 P.41. Napoleon at  once reconnoitred the situation. Only one Prussian 
Ndpoleon again reached the front and vigour replaced indecision. corps was showing, but it was disposed parallel to the Namur 
After a brief cannonade Vandamme advanced with the bayonet road, as if to cover a forward concentration. Had the decisive 
and the Prussians gave way. Grouchy then moved on Fleurus and day arrived? If so, by 2 P.M. Vandamme, GCrard, Pajol and 
halted for the night. Exelmans would be available for the assault, and the Guard and 

Owing to Zieten's skill Blucher had secured his concentration Milhaud would act as a reserve. At 2 P JX. Sapoleon ordered 
area, one corps was in position, and two others were at hand. Ney to secure Quatre Bras, as the emperor was attacking the 
Thanks to his subordinates \Yellington still retained a grip on Prussian corps. Whichever wing succeeded first would then wheel 
Quatre Bras. His corps were assembling: I ,  Nivelles, Braine le inwards and help the other. The decisive flank had not yet be- 
Comte, Engh~en: II., Ath, Grammont, Sotteghem; Cavalry, come clear. 
Ninove; Reserve, a t  Brussels. During the night the divisions were Blucher had determined to fight. Wellington, on arrival a t  
ordered to move to rc'ivelles, and a t  dawn the Reserve marched Quatre Bras, finding all was quiet, rode over to meet Blucher at  
for Alt. St. Jean. Brye. Considering no serious force was in front of Quatre Bras, 

The duke had relied on information that did not come to hand. IVellington ended the interview with the conditional promise that 
His intelligence officer, Colonel Colquhoun Grant, who was in he would bring his army to Blucher's assistance at  Ligny, if he 
France, was ordered to send back his reports to the duke through was not attacked himself. But on his return to  Quatre Bras he 
General Dornberg a t  &Ions. On June I j Grant reported that the found the situation already critical. 
French Army was advancing, but Dornberg refused to believe the Q u a t r e  Bras.-Ney had let slip the chance when he could have 
report and returned it. Owing to this officer's presumptuous folly mastered Quatre Bras with ease, and thereby ensured co- 
Grant's report only reached JVellington on June 18. operation with Napoleon. He waited to mass Reille's Corps before 

On the night of the I j th the "ArmCe du Nord" was disposed he advanced, though the Prince of Orange had only 7,joo troops 
as follows:-Left lying, Frasnes to Marchienne; Right Wing, in at  Quatre Bras. The Prince had boldly scattered his force, made 
front of Fleurus and astride the Sambre at Chdtelet; Centre (or wise use of cover and showed a firm front to Key. I t  was 2 P M. 

Reserve), Guard, between Gilly and Charleroi; but hIilhaud's when the French attacked. East of the road the Dutch-Belgians 
Cuirassiers and Lobau's (YI.) Corps were still south of the were forced back and the line wavered. But a t  3 P.X. hIerlen's 
Sambre. Thus, despite the delays, Napoleon had secured a cavalry rode in from Nivelles, Picton and the j th  division marched 
dominant strategical position. The allies were still encouraged to up  from Brussels, and Wellington himself returned. Pictonstopped 
attempt a risky forward concentration, whilst Napoleon's cover- the French advance, but Reille's last division was thrown in on 
ing forces were sufficiently far forward to be able to grip which- the French left, and a hot fight broke out. The  Brunswick con- 
ever ally adventured his army first. The "ArmCe du Sord" lay tingent novr reached Wellington and a t  once attacked. I t  was 
concentrated "in a square whose sides measured 1 2  m. each; and 4:1 j p.nr. Ney had just received Kapoleon's 2 P M. order, and 
it could with equal facility swing against the Prussians or the he promptly pressed his attack and almost cleared the Bossu 
Anglo-Dutch, and was already placed between them." wood. However, a t  5 P.X. Alten's division arrived from Nivelles, 

16th June.-Early in the morning Prince Bernard was rein- and Ney realized that he needed D'Erlon's corps to gain the 
forced at Quatre Bras by the rest of his division (Perponcher's) ; cross-roads. 
and JVellington's other troops were now all on the march east- About j : I S  P.M. Key learned that D'Erlon, without his knowl- 
ward except the reserve, who were headlng southwards and halted edge, had moved eastwards to co-operate at  Ligny. Then at  j :30 
at  the cross-roads of RiIt. S. Jean until the duke had resolved that P.M. he received Napoleon's order to seize Quatre Bras and swing 
their objective should be Quatre Bras. They then marched in in against Blucher n h o  was pinned at  Ligny. Napoleon added, 
that direction. Blucher meanwhile was making his arrangements "the fate of France is in your hands." Key's duty was clear. He 
to hold a position to the south of the Namur-Nivelles road and must hold Wellington at Quatre Bras and allow D'Erlon to ensure 
thus maintain uninterrupted communication with Wellington at  that a decisive success was gained that day a t  Ligny. In no case 
Quatre Bras. could D'Erlon return in time to be of any use a t  Quatre Bras. 

Napoleon spent the early morning in closing up his army, and Key, beside himself with rage, sent imperative orders to D'Erlon 
writing what proved to be the most important letter of the cam- to return and ordered Kellermann's cuirassier brigade to break 
paign to Ney (Charleroi, about 8 A.M.): "I have adopted as the through Wellington's line. The charge was admirably executed. 
general principle for this campaign to divide my army into two h British regiment, caught in line, was overthrown and lost a 
wings and a reserve. . . . The Guard will form the reserve, and colour. But unsupported, the horsemen were then beaten back. 
I shall bring it  into action on either wing just as circumstances At that moment Ney received a verbal message from Napoleon 
dictate. . . . According to circun~stances I shall weaken one wing ordering him, whatever happened at  Quatre Bras, to  allow D'Erlon 
to strengthen my reserve. . . ." Here, in its simplest form, is to  carry out the move to Ligny. Despite remonstrance, Ney 
the principle that underlies Napoleon's strategy in 1815. Only on refused to reconsider D'Erlon's recall and plunged into the fight. 
the wing on which the reserve is brought into action will a Then about 7 P.31. the British Guards reached Wellington and 
decisive result be aimed at.  The other is to be used exclusively a t  last gave him the numerical superiority. Promptly the duke 
to neutralize the other enemy, by holding him at bay. attacked all along the line, and by nightfall the French had been 

Napoleon's plan for this day assumed that the surprised allies driven back to Frasnes. The losses were, Anglo-Dutch 4,700, 
would not risk a forward concentration. The emperor intended to French 4.300 At 9 P.M., when the battle was over, D'Erlon 
push an advanced guard to Gembloux to ward off Blucher, and arrived. The corps had reached the edge of the Ligny battlefield 
move up the Guard to Fleurus. But once in possession of Som- when it received the counter-order. Thinking he was still under 
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Ney, D'Erlon decided to leave one division at  WagnelCe and to his orders. The usual Napoleonic simplicity was wanting at  Ligny, 
return to the left wing. The incident was immeasurably unfor- and he paid in full for the want. 
tunate for the French. Had D'Erlon been used betimes at Quatre The Prussians numbered about 83,000 to Napoleon's 71,000 
Bras, Wellington would have been crushed; had he only engaged (including Lobau). About 2 :30 P.M. the sound of Ney's guns to 
at  Ligny, D'Erlon would have ensured Blucher's annihilation. the westward proved that Wellington was attacked and Napoleon 
But oscillating between the two fields the Corps took part in then opened the battle. A fierce fight soon raged for the villages 
neither. At 10 P.M. Ney wrote a short and somewhat one-sided of Ligny and St. Amand. By 3:15 P.M. the battle was in full 
report to  Soult. swing and Napoleon wrote to Ney, saying, "The fate of France 

Lign~.-On the other flank there had meanwhile been waged is in your hands," and ordering the marshal to master Quatre 
the very bitterly fought battle of Ligny. As Blucher's dis- Bras and move eastwards to assist a t  Ligny. Directly afterwards, 
positions gradually became clearer the emperor realized that the hearing that Ney had 20,000 men in front of him, he sent the 
first decisive day of the campaign had actually come and promptly "pencil-note" by General La BCdoyhre, directing Ney to detach 
made arrangements for defeating the Prussian army in his front. D'Erlon's corps to Ligny. This the A.D.C., in a fit of mistaken 
Blucher, to cover the Namur road, held with the I. Corps the zeal, took upon himself to  do. Hence the corps appeared too 
villages of Brye, St. Amand, and Ligny, whilst behind his centre soon and in the wrong direction. I t  is clear that Ney's essential 
was massed the 11. Corps, and on his left was placed the 111. duty was to co-operate at  Ligny, provided that Wellington was 
Corps. Wellington and Bulow on arrival would act as general held fast at Quatre Bras. Unfortunately, in the heat of action, 
reserve. Blucherk army was quite visible to  Napoleon on the Ney misread his instructions. Meanwhile the emperor had 
bare open slopes, the 11. Corps being especially exposed. The ordered Lobau to move up to Fleurus. The fight for the villages 
emperor decided to bear down Bliicher's centre and right with the raged fiercely and incessantly, and the places were captured and 
corps of Vandamme and GCrard and with Girard's division which recaptured. Generally the French had the better of the fighting, 
he had drawn into his operations, containing the Prussian left and Blucher was compelled t o  use up  more and more of his re- 
meanwhile with the squadrons of Pajol and Exelmans, assisted by serves. The fighting grew so furious that the troops literally 
a few infantry. The Guard and Milhaud were in hand a t  Fleurus. melted away. Even the emperor had to call on his reserves. Just 
Further, he could order up Lobau, and direct Ney t o  move his as the Young and Middle Guard moved to reinforce GCrard and 
rearward corps across and form it up behind Blucher's right. Vandamme, the latter reported that a hostile column, 30,000 
When the battle was ripe, he would crush the Prussian centre and strong, was threatening his left (in reality it was D'Erlon). This 
right between the Guard and D'Erlon's corps. I t  was a somewhat sight unnerved Vandamme's exhausted troops, and guns had to 
complicated manoeuvre; for he was attempting to outflank his be turned on them to quell a panic. I t  was nearing 6 P.M. Na- 
enemy with a corps tliat he had subordinated to Marshal Ney. poleon concluded that this could not be D'Erlon, as he had 
Much depended on whether Ney would grasp the full purport of arrived too soon and was marching in the wrong direction. 
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Napoleon sent an officer to  reconnoitre. As the French attacks 
slackened the Prussians rallied and counter-attacked, but they 
were beaten back by the Young Guard. By 6:30 P.M. Napoleon 
learned that the force was D'Erlon's, and that it had withdrawn 
westwards. Thus there was no direct co-operation from the Left 
Wing on this decisive day. The emperor had perforce to finish 
the battle single-handed. 

Blucher now launched a general counter-stroke against Van- 
damme, but the chasseurs of the Guard drove back the Prussians 
in disorder and Napoleon's chance had come at last. As Lobau 
formed up near Fleurus, the guns of the Guard opened on Ligny 
to prepare Bliicher's centre for assault. At 7343' P.M. a crashing 
salvo from 60 guns heralded a combined onslaught by GCrard, 
the Guard, and Milhaud. This tremendous impact of picked 
troops pierced and broke the Prussian centre. Blucher promptly 
launched his cavalry reserve to stem the French advance. Lead- 
ing a charge in person he was dismounted and ridden over, before 
he was rescued and borne from the field. Blucher had taken an 
unjustifiable personal risk, for a t  this crisis it was essential for 
the Prussians to  be commanded by a chief who would keep loyally 
in touch and act in concert with his colleague. By 9 P.M. the 
battle was over and the French pressed resistlessly onwards. 
The beaten Prussians retired to the north of the Namur road. But 
in the failing light and in the uncertainty as to events on the left 
wing, immediate pursuit was out of the question. 

The execution had again fallen short of the conception; Blucher 
though beaten was not destroyed, nor was his line with Welling- 
ton cut. If the Prussians now retired northwards, parallel to the 
direction which Wellington would follow perforce on the morrow, 
the chance of co-operating in a decisive battle would still remain 
to the allies; and Gneisenau's order issued by moonlight, directing 
the retreat on Tilly and SVavre, went far to ensuring the possibility 
of such combined action. However, Gneisenau was very remiss 
in not immediately reporting this vital move and the necessity for 
it to the duke, as it  left the Anglo-Dutch inner flank quite exposed. 
Gneisenau apparently selected Wavre, not with the intention of 
assisting his ally, but rather to  re-establish his own line of com- 
munication, and the presence of the Prussians on the field of battle 
of JVaterloo must be put down to the immortal credit of Blucher 
and Grolmann, his quartermaster-general. 

Gneisenau allowed the re-establishment of his communications 
to overweigh the paramount necessity of arranging concerted 
action with his ally. Probably Wellington's failure to co-operate 
at  Ligny had heightened the Prussian chief-of-staff's unworthy 
suspicions of the duke's good faith. I t  was well for the allies that 
Blucher was able to resume command before Napoleon had time 
to profit from the dissensions that would probably have arisen 
had Gneisenau remained in control. The casualties at Ligny were 
very heavy. The Prussians lost 12,000 men and 21 guns, and the 
French 8,j00 men. So close was the fighting that most of the 
zo,ooo casualties lay on z sq. m. of ground. 

Napoleon's plan of campaign had succeeded. Despite D'Erlon's 
misadventure, Key's failure had placed the Anglo-Dutch army in 
a precarious position. Napoleon having beaten Blucher, the latter 
must fall back to rally and re-form. On the other flank Key lay in 
front of Wellington, and the marshal could fasten upon the 
Anglo-Dutch army and hold it fast on June 17, sufficiently long to 
allow the emperor to close round its open left flank and deal it a 
death-blow. I t  was essential to deal with Wellington before 
Blucher could re-appear on the scene. Wellington was but im- 
perfectly informed of the details of the result of Ligny. Certainly 
Blucher had despatched an aide-de-camp to warn Wellington 
that he was forced to retire. But the officer was shot and the 
message remained undelivered. Nor did Gneisenau repeat this 
important message directly he assumed temporary command. 
Gneisenau's neglect involved the allies in an unnecessary and 
very grave risk. 

J u n e  17.-Napoleon was unwell, and was not in the saddle as 
early as he would otherwise have been; and neither Soult nor Ney 
made ..any serious arrangements for an advance when every 
minute was golden. By early morning the duke had most of his 
army about Quatre Bras. But Blucher's defeat had rendered 

Wellington's position untenable. Still ignorant of Blucher's exact 
position, Wellington sent out a well-escorted officer to establish 
touch with the Prussians. H e  reported that the Prussians were 
drawing off to rally at  Wavre. Then, about g A.M., a Prussian 
officer arrived to explain the situation and learn Wellington's 
plans. The duke replied that he should fall back and accept 
battle near Mt. S. Jean, provided he was assured of the support 
of one of Blucher's corps. He now subordinated everything t o  
remaining in communication with Blucher. I t  was 2 A.M., June 18, 
before Wellington received an answer. 

Covered by Thielemann the Prussians had drawn off towards 
Gembloux to join Bulow. Meanwhile, soon after dawn, the French 
cavalry rounded up some stragglers on the Namur road, and for 
a time confirmed the idea that Blucher was retiring on his base. 
The situation was still obscure, details about what had happened 
to Ney were wanting, and the direction of the Prussian retreat 
was uncertain. At 8 A.M. Key was ordered to take up his position 
at  Quatre Bras, or if he reported that it  was impossible the em- 
peror would co-operate. Napoleon meant that if only a rear- 
guard opposed Key it was to be driven off and Quatre Bras 
occupied. But if Wellington was still there, the marshal was to  
hold him fast, and Napoleon would hasten up with the reserve 
and crush his enemy. Wellington in fact was there; but Ney did 
nothing to retain him, and at  10 A.M. the duke began to retire 
northwards. The last chance of bringing about a decisive French 
success was thus allowed to slip away. 

Grouchy's Operations.-About 11 A.M. Napoleon came t o  a 
decision. He determined to send two cavalry corps, and Van- 
damme's and GCrard's corps, and Teste's division (33,000 and 
I I O  guns) to follow the Prussians and discover if they intended 
uniting with Wellington in front of Brussels. As touch had been 
gained with Thielemann at  Gembloux, Marshal Grouchy, who had 
been given command of the force, was ordered by the emperor t o  
"proceed to Gembloux." This order the marshal obeyed literally. 
After an inconceivably slow march, in one badly arranged column 
moving on one road, Grouchy only reached Gembloux on June I 7, 
and halted there for the night. Grouchy's cavalry who had been 
in touch with Thielemann's corps, a t  Gembloux, allowed it  t o  
slip away, and contact was lost for want of a serious effort to keep 
it. Grouchy did not proceed to the front and entirely failed to 
appreciate the situation. Pressing danger could only exist if 
Blucher had gone northwards, and northwards in the Dyle valley 
Grouchy should have sought for the Prussians. But on June 17 
the marshal pushed no reconnaissances to the northward and west- 
ward of Gentinnes. (Actually Milhaud, when marching with 
Napoleon towards Quatre Bras, did see some Prussian infantry 
retiring northwards and reported this about 9 P.M. to Napoleon, 
but he attached little importance to it.) Had Blucher gone east- 
wards, then no danger threatened, for Grouchy could easily have 
held back any future Prussian advance on the line of the Dyle. 
Grouchy merely obeyed his orders literally and went to Gembloux. 
At nightfall the situation was in favour of the allies. The four 
Prussian corps were concentrated astride the Dyle a t  Wavre and 
Grouchy was actually outside them. After an unmolested retreat 
the Prussians were ready to take the field once more, and 24 
hours before Napoleon had deemed it possible after their defeat 
a t  Ligny. 

Napoleon's P u r s u i t  of Wellington.- -On the other flank, too, 
things had gone all in favour of Wellington. At noon Napoleon 
wrote to  Ney that troops had been placed at  Marbais to second the 
marshal's attack on Quatre Bras, yet Ney remained quiescent, and 
Wellington began his retreat unmolested. Thus on Napoleon's 
arrival only the duke's cavalry screen and some horse artillery 
remained on the position. As the emperor justly said, Ney had 
ruined France. This was the fatal mistake of the campaign. Al- 
though Napoleon opened a rapid pursuit as the cavalry screen 
crumpled up and decamped, yet he failed to entangle the rear 
guard so deeply as to force the duke to return to  its assistance. 
Also a tropical thunderstorm considerably retarded the French 
pursuit. Only as the light failed did Napoleon arrive opposite to  
Wellington's position, and then by a masterly reconnaissance in 
force he compelled the duke to disclose the presence of virtually 
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the whole army. T h e  French halted between Rossomme and 
Genappe, bivouacking in the sodden fields. 

June 18.-During the night Wellington heard that Blucher 
would bring two corps certainly, and possibly four, to  Waterloo, 
and the duke determined to accept battle. Yet so far was Welling- 
ton from divining Napoleon's plan that he stationed 17,000 
men (including Colville's British division) about Hal, 8 m. to 
his right, to repel a turning movement that he groundlessly antici- 
pated and to form a rallying point for his right in case his centre 
was broken. By making this detachment the duke ran a very grave 
risk. But with the 67,600 men and I j6 guns which he had in hand, 
he took up a truly admirable "Wellingtonian position" in front 
of Mt. S. Jean. H e  used a low ridge to screen his main position, 
exposing comparatively few troops in front of the crest. He 
occupied Hougoumont with detachments of the British Guards 
and placed a King's German Legion garrison in La Haye Sainte, 
the key of his position. The duke also took care to distribute the 
troops so that the indifferent and immature were closely supported 
by those who were "better disciplined and more accustomed to 
war." Full arrangements for Blucher's co-operation were made 
through General Muffling, the Prussian attach6 on the duke's staff. 
The duke was to stand fast and receive the attack, whilst Blucher 
closed round Napoleon's exposed right. Thus the Prussians were 
the real general reserve on this day. 

Blucher kept his promise loyally, but the execution was faulty. 
The Prussians did not start marching a t  dawn, and the rear corps 
(Bulow) was selected to lead the column. A fire that broke out in 
Wavre further delayed the march. But, despite his hurts, the old 
marshal was in the saddle. 

Luckily the wet state of the ground (largely cornfields) and 
the scattered bivouacs of the French caused Napoleon's attack 
to be put off until 11.30 A.M. Grouchy had reported at  10 P.M., 
17th, from Gembloux that the Prussians were retiring towards 
Wavre and Perwez. H e  stated that he meant to follow the Wavre 
column, if i t  was the stronger, and separate it  from Wellington. 
But this was impossible. Grouchy was outside the Prussian left 
anc;, by following it, he must inevitably drive the allies together. 
The emperor answered the letter a t  10 A.M., and directed the 
marshal to march for Wavre. Napoleon's original plan must be 
kept iri mind when considering this letter. I t  will then be seen 
to mean that Grouchy was to place his force on Blucher's inner 
flank and hold him back from Waterloo. But this is just what the 
letter does not state precisely; accordingly Grouchy (as Ney had 
done previously) misread it. 

Meanwhile the French army formed up some 1,300 yards from 
Wellington's position. Although some misgivings filled the minds 
of such Peninsular veterans as Soult, Reille, and Foy, none 
assailed Napoleon. But the late hour at  which the battle opened, 
and Napoleon's determination to break Wellington's centre instead 
o i  outflanking his left and farther separating the allies, deprived 
him of any chance of beating Wellington before Bliicher could 
intervene. Napoleon drew up his army of 74,000 and 246 guns 
in three lines in full view of the Anglo-Dutch army. I t  was an 
imposing array of veteran troops backed by the dark masses of the 
Imperial Guard. As their emperor rode along the lines the troops 
acclaimed him with extraordinary enthusiasm. 

WATERLOO 
F i r s t  Phase.-About 11.30 A.M. the battle was opened with 

an attack by one of Reille's divisions on Hougoumont. This was 
merely to draw Wellington's attention to his right, and in this it 
failed. Half-an-hour later a battery of 80 guns unlimbered on 
the long spur to  the S.E. of La Haye Sainte to  prepare the 
duke's centre for the main attack. But the crest of the "Welling- 
tonian position" sheltered the defence from the tempest of iron. 
After I P.M., and just before he gave orders for Ney to lead the 
main attack, the emperor scanned the battlefield, and on his right 
front he saw a dense dark cloud emerging from the woods at  
Chapelle Saint Lambert. I t  was soon discovered that this was 
Bulow's corps marching to Wellington's assistance. A letter 
was now awaiting despatch to Grouchy, and to it  was added a 
postscript that the battle was raging with Wellington, that Biilow's 

corps had been sighted by the emperor, and that the marshal was 
to hasten to the field and crush Biilow. This order a t  least was 
clear, but it was sent 12 hours too late, and when Grouchy re- 
ceived it  he was unable to  carry it  out. T o  neutralize Bulow 
when necessity arose, the emperor now detached Lobau together 
with the squadrons of Domon and Subervie. The general, how- 
ever, hardly drew out far enough from the French right; otherwise 
the magnificent res6lution he displayed and the admirable ob. 
stinacy with which his troops fought against ever-increasing odds 
are worthy of all praise. Thus as early as 1.30 P.M. the Prussian 
intervention deranged the symmetry of Napoleon's battle-array. 
The emperor never considered breaking off the fight and seeking a 
more favourable opportunity of beating the allies in detail. He 
was still determined to involve both Wellington and Bulow in a 
common ruin. 

Second Phase.-Ney was therefore ordered to attack Welling 
ton's centre with D'Erlon's corps. Owing to a misconception the 
columns used for advance were over-heavy and unwieldy, and the 
corps failed to  achieve anything of importance. As D'Erlon's 
troops advanced the Dutch-Belgian brigade in front of the ridge, 
which had been subjected t o  an overwhelming fire from the 80 
French guns a t  close range, turned about and retired in disorder 
through the main position. This, however, was the solitary suc- 
cess secured by the I. corps; for the left division failed to storm 
La Haye Sainte and Picton's division met the remainder of 
D'Erlon's corps face to face, engaging them in a murderous 
infantry duel in which Picton fell. During this struggle Lord Ux- 
bridge launched two of his cavalry brigades qn the enemy; and 
the "Union brigade" catching the French infantry unawares rode 
over them, broke them up, and drove them to the bottom of the 
slope with the loss of two eagles, but the British cavalry were 
driven back with great loss by fresh French horsemen hurled on 
them by the emperor. So far no success against Wellington had 
been achieved, and Bulow was still an onlooker. 

T h i r d  Phase.-Ney was now ordered to attack La Haye Sainte 
again, but the attack failed. A furious cannonade raged, and the 
Anglo-Dutch line withdrew slightly to  gain more cover from the 
ridge. Ney misinterpreted this manoeuvre and led out, about 
4 P.M., Milhaud's and Lefebvre-Desnouettes' horsemen (43 
squadrons) t o  charge the allied centre between the two farms. 
For several reasons, the cavalry could only advance a t  a trot. 
As the horsemen closed they were received with volleys of case 
from the guns, and the infantry formed into squares. Against the 
squares the horsemen were powerless, and failing to break a 
single square, they were finally swept off the plateau by fresh 
allied horsemen. Kellermann's cuirassiers and the heavy horse 
of the Guard (37 fresh squadrons) now advanced to support the 
baffled cavalry, the latter falling in as supports. The whole 80 
squadrons resumed the attack, but with no better result The 
cavalry gradually becgme hopelessly entangled among the squares 
they were unable to  break, and a t  last they were driven down the 
face of the ridge and the most dramatic part of the battle came 
to an end. Had these great cavalry attacks been closely supported 
by infantry, there can be little doubt that they must have achieved 
their object. But they were not. I n  his handling of the three 
arms together, Napoleon on this day failed to  d o  justice t o  his 
reputation. 

About 4.30 P.M. Bulow a t  last engaged. Lobru's men were grad- 
ually overpowered and forced back into Plancenoit, the village 
was stormed, and the Prussian round shot reached the main road. 
To set his right flank free the emperor called further on his 
reserve, and sent Duhesme with the Young Guard to Lobau's 
support. Together, these troops drove Bulow out of Plancenoit, 
and forced him back towards the Paris wood. But the Prussians 
had not yet changed the fate of the day. 

F o u r t h  Phase.-Napoleon now ordered Ney to carry La Haye 
Sainte at  whatever cost, and this the marshal accomplished with 
the wrecks of D'Erlon's corps soon after 6 P.M. The garrison 
(King's German Legion) had run out of rifle ammunition and the 
French bursting in seized the post. This was the first decided 
advantage that Napoleon had gained during the day. The key of 
the duke's position was now in Napoleon's hands, Wellington's 
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centre was dangerously shaken, the troops were exhausted, and 
the reserves inadequate. But the Iron Duke faced the situation 
unmoved. Calmly he readjusted his line and strengthened the 
torn centre. Happily for him, Pirch I. and Zieten's corps were 
now at  hand. Pirch I.  moved to support Bulow; together they 
regained possession of Plancenoit, and once more the Charleroi 
road was swept by Prussian round shot. Napoleon, therefore, had 
to free his right flank before he could make use of Key's capture. 
T o  this end he sent two battalions of the Old Guard to storm 
Plancenoit. The veterans did the work magnificently with the 
bayonet, ousted the Prussians from the place, and drove them 
back 600 yards beyond it. But Xapoleon could not turn now on 
Wellington. Zieten was fast coming up on the duke's left, and 
the crisis was past. Zieten's advent permitted the two fresh 
cavalry brigades of Vivian and Vandeleur on the duke's extreme 
left to be moved and posted behind the depleted centre. The value 
of this reinforcement at  this particular moment can hardly be 
overestimated. 

F i f t h  Phase.-The French now fiercely attacked Wellington all 
along the line; and the culminating point of this was reached when 
Napoleon sent forward the Guard, less 5 battalions, to attack 
Wellington's centre. Delivercd in three Cchelons, these final 
attacks were repulsed, the first Cchelon by Colin Halkett's British 
Brigade, a Dutch-Belgian battery, and a brigade of ChassC's 
Dutch-Belgian division; the second and third Cchelons by the 
Guards, the sznd, and the Royal Artillery. Thus ended the fifth 
phase. 

R o u t  of t h e  French.-As the Guard recoiled (about 8 P.M.) 

Zieten pierced the north-east corner of the French front. and their 
whole line gave way as the allies rushed forward on their now 
defenceless prey. Three battalions of the Guard indeed stood their 
ground for some time, but they were fina!ly overwhelmed. After- 
wards, amidst the ruins of their army, two battalions of the 1st 
Grenadiers of the Guard defied all efforts to break them. But, 
with the exception of these two battalions, the French army was 
quickly transformed into a flying rabble. Bdlow and Pirch I.  now 
finally overpowered Lobau, once more recaptured Plancenoit, and 
sealed the doom of the French army. But Lobau's heroic efforts 
had not been in vain; they had given his master time to make his 
last effort against Wellington; and when the Guard was beaten 
back the French troops holding Plancenoit kept free the Charleroi 
road, and prevented the Prussians from seizing Napoleon's line 
of retreat. 

When Wellington and Blucher met about 9.15 P.M. a t  "La 
Belle Alliance," the victorious chiefs arranged that the Prussians 
should take up the pursuit, and they faithfully carried out the 
agreement. Pushing on through the night, they drove the French 
out of seven successive bivouacs and at  length drove them over 
the Sambre. The campaign was virtually at  an end, and the price 
paid was great. The French had lost over 40.000 men and almost 
all their artillery on June 18: the Prussians lost 7.000, and M7elling- 
ton over Ij ,ooo men. So desperate was the fighting that some 
45.000 killed and wounded lay on an area of roughly 3 sq m. At 
one point on the plateau "the 27th (Inni~ki l l in~s)  were lying 
literally dead in square"; and the position that the British infantry 
held was plainly marked by the red line of dead and wounded 
they left behind them. 

Grouchy's Operat ions J u n e  18-19.-A few words may now 
be bestowed on Marshal Grouchy, commanding the right wing. 
The marshal wrongly determined on the 18th to continue his 
march to Wavre in a single column, and he determined, still more 
wrongly, to move by the right bank of the Dyle. Breaking up 
from bivouac long after dawn, he marched forward, via Walhain. 
Here he stopped to report to the emperor some intelligence which 
turned out to be false, and he remained for breakfast. Hardly 
had he finished when the opening roar of the cannonade at Water- 
loo was heard. Grouchy was now urged by his gewrals, especially 
by GCrard, to march to the sound of the firing, but he refused to 
take their advice, and pushed on to Wavre, where he found the 
Prussians (Thielemann's corps of 16,000 men) holding the pass- 
ages across the Dyle. A fierce fight (called the Action of Wavre) 
began about 4 P.M., in which the Prussians were for long vic- 

torious. Instead of concentrating his force upon one bridge over 
the swampy and unfordable Dyle, Grouchy scattered it  in attacks 
upon several; and when the emperor's despatch arrived, saying 
Bulow was in sight, the marshal was powerless to move westward. 
Towards the end of the day Colonel Vallin's Hussars stormed the 
Limale bridge, and a large part of Grouchy's force then promptly 
gained the left bank. The action continued till about 11 P.M., 
when it  died out, to recommence shortly after dawn. Thielemann 
was a t  length overborne by sheer weight of numbers, and towards 
11 A.M. he was forced to retire towards Louvain. The losses 
were considerable, about 2,400 men on each side. 

Grouchy's victory was barren. In  the far higher duty of co- 
operation he had failed miserably. His tactical achievement could 
avail the emperor nothing, and it  exposed his own force t o  con- 
siderable danger. Whilst pondering on the course he should fol- 
low, the marshal received the news of the awful disaster that had 
overtaken the emperor at  Waterloo. I n  a flash he realized his 
danger and made prompt arrangements to begin his retreat on 
Namur, the only line to  France that was then available. This 
retreat he carded out resolutely, skilfully and rapidly, slipping 
past Blucher and finally bringing his force to Paris But the rapid 
advance of the allies gave France no time to rally. Napoleon 
was forced to abdicate, and finding escape was impossible, he sur- 
rendered (on July 14) to the British-"the most powerful, the 
most unwavering and the most generous of his foes." 

The causes of hTapoleon's failure in the It'aterloo campaign were 
as follows:-The French army was numerically too weak for the 
gigantic task it undertook. Napoleon himself was no longer the 
Napoleon of Marengo or Austerlitz, and though he was not broken 
down, his physical strength was certainly impaired. Xey failed to  
grasp and hold Wellington on the critical 17th of June; and on the 
17th and 18th Grouchy's feeble manoeuvres enabled Bldcher t o  
march and join Wellington at  Waterloo. Napoleon's chance of 
success was dangerously diminished, if not utterly destroyed, by 
the incompetence of the two marshals whom in an evil hour he 
selected for high commands. 

Another dominant influence in shaping the course of events was 
the loyalty of Blucher to his ally, and the consequent appear- 
ance of the Prussian army at  Waterloo. Nor must we overlook 
Wellington's unswerving determination to co-operate with Blucher 
at  all costs, and his firmness on June 18; or the invincible steadi- 
ness shown by the British troops and those of the King's German 
Legion. 

Reviewing this campaign a t  St. Helena, Napoleon laid the re- 
sponsibility for the disaster of Waterloo on the inaction of Mar- 
shal Grouchy who, after he had lost touch with the Prussian army 
(which had crossed the Dyle at  Wavre in order to work round 
to the north in the direction of Soignes), ignored the urgent 
representations of his officers, and in particular of General 
GCrard, and refused to unite his forces with the bulk of Na- 
poleon's army, although he could hear the sound of the guns. 
However grave may have been Grouchy's error, i t  would be un- 
just to  characterize his failure as treason. I n  any case, Mar- 
shal Grouchy, in spite of the miscarriage of his first mission, fear- 
ing to  depart from the orders of the emperor, showed himself 
deficient not only in military insight but also in character. 

In  this article the writer has been greatly assisted by the advice 
and suggestions of Lt.Col. H.  SV. L. Hime, R.A. (A. F. BE.) 
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WATERLOW- 
WATERLOW, SIR ERNEST ALBERT (185+1grg), 

English landscape painter, was born in London on May 24, 1850. 
H e  studied at  the Royal Academy schools, where, in 1873, he was 
awarded the Turner gold medal for landscape painting. 

Elected associate of the Royal Society of Painters in Water 
Colours in 1880, he became a member in 1894 and was president 
of the society, 1897-1914. He was named an associate of the 
Royal academy in 1890 and academician in 1903. Waterlow was 
knighted in 1902. 

From the early 1870s he produced a number of landscapes, with 
and without figures, in oil and water colour. One of his pictures, 
"Galway Gossips," was hung in the Tate gallery in London. 

Waterlow died at  Hampstead, London, on Oct. 25, 1919. 
WATERMARKS, the emblems or designs in paper used 

originally in Italy in the latter part of the 13th century. The ori- 
entals, who were the first to  make paper, did not employ water- 
marks, although their method of fabricating sheets of paper was 
almost identical with that introduced into Europe during the 
middle I zth century. 

The original Italian watermarks consisted of devices such as 
crosses, circles, triangles and forms of the simplest kind that could 
readily be twisted in wire. Until the middle of the 19th century 
all watermarks were formed in outline and were produced by the 
use of metal wires bent to the shape of the required design. These 
wire objects were then sewed to the mould on which the paper was 
t o  be formed, the wire leaving its impression in the wet sheet of 
paper by causing the fibres to  lie thinner along its course. The 
ordinary watermarks in hand-made paper of the present day are 
made in the same manner as those from the inception of the art, 
the only difference being in the employment of finer wire and 
greater skill in their formation. Plate, fig. 3, shows the wire 
device on the covering of a laid paper mould from the 16th cen- 
tury;  fig. 5 gives a section of an 18th century Dutch mould with 
the  watermarking wires in place. 

About the middle of the 19th century a more complicated 
and artistic form of watermarking was devised and instead of 
being limited to simple outline forms, it was possible to cause 
the paper to be made in any degree of thickness or tone desired. 
Fig. I shows a mould for the watermarking of a portrait. This 
mould has been made by first modelling the profile in a sheet 
of wax so that the various degrees of light and shade may 
be had and then making intaglio and cameo dies from the 
wax model by electrotyping. Closely-woven brass wire gauze is 
then subjected to great pressure between the two electrotype 
plates, the wire cloth or gauze taking the same contour as the 
original wax relief. 

I n  forming sheets of paper on a hand mould the water drains 
through the woven wire, leaving the moist pulp in precisely the 
same thicknesses as those sculptured in the wax original. The 
watermarking of paper in colour was invented by Sir William 
Congreve in 1818 (English patent, Dec. 4, 1819, No. 4419) and 
consisted in placing coloured paper stock (pulp) in various layers 
to form a homogeneous sheet of paper. 

The foregoing treats only of watermarks that are produced in 
hand-made paper where the moist pulp lies on the wire lettering 
or pressed wire design during the whole process of forming the 
sheet. 

This naturally gives a brilliant and clear-cut watermark. I n  
machine-made paper a wire cylinder known as a "dandy-roll" 
or a circular rubber form is used to impart the lettering or symbol 
t o  the moist paper by rolling over its surface after the web of 
paper has been formed. I t  is therefore not possible to  produce as 
clear or distinct a watermark on a machine as it  is by the use of a 
finely constructed mould in the hands of a skilled craftsman. 

(D. Hu.) 
WATERMELON (Citrullus vulgaris), a succulent fruit of 

the gourd family, native to tropical Africa, under cultivation on 
every continent with suitable climate and soil. The word for 
watermelon is included in Sanskrit, and fruits are depicted by 
early Egyptian artists, indicating an antiquity in agriculture along 
with other old-world species under cultivation for more than 4,000 
years. Its vines grow prostrate, with branched tendrils, deeply 

.WATER POLO 
cut leaves and flowers borne singly in the axil of a leaf. Each 
flower produces either pollen or fruit. The flesh may be red, white 
or yellow. Weight varies from 3 or 4 lb. to 50 1b. or more. The 
number of fruits per vine varies from 2 or 3 to IS. 

Citron melon (Citrullus vulgaris), not to be confused with true 
citron of the citrus family, is prized for preserves and jellies. 
Another species (C. colocynthis) contains a bitter constituent to  
which some individuals show "taste blindness." The bitter and 
sweet melons are found in the same habitats. Scientific discover- 
ies applied to watermelon breeding make possible another com- 
mercial variety, a seedless hybrid that is chromosomally 
unbalanced and sterile but vegetatively vigorous and productive. 
Its immature fruit flowers can be artificially pollinated in such a 
way that the hybrid fruit sets and becomes a seedless fruit pre- 
ferred by consumers. For the next season's production, seed 
must be obtained by hybridizing parental strains. 

Common diseases afflicting watermelon are Fusarium wilt, an- 
thracnose, downy mildew, stem-end rot and root knot. Cucumber 
beetles, cutworms, wireworms, melon aphids and mites are the 
important insects reducing melon production. 

See also CUCURBITACEAE ; VEGETABLE. ( 0 .  J. EI.) 

WATER OPOSSUM or YAPOCK (Chironectes minimus), 
distinguished from other opossums by its aquatic habits. webbed 
hind feet, and peculiar colouration. I ts  ground colour is light 
gray. nith four or five sharply contrasted blackish bands passing 
across its head and back giving it a very peculiar mottled appear- 
ance; the head and body together are about 14 in. long, and the 
tail a little more. I t  feeds on small fish, crustaceans and other 
water animals; its range extends from Guatemala to southern 
Brazil. 

WATER POLO is played by two teams of seven players each 
in both outdoor and indoor pools. Although a game of "football 
in the water" was proposed in London as early as 1870 and aquatic 
handball matches were played in the mid-1870s. it was not until 
the 1880s that an organized game, similar to the modern one, was 
instituted. The London Water Polo league was founded in 1888, 
and the game spread in popularity to the continent and the U.S. 

Until the late 1920s two types of games were played throughout 
the world under distinctly different sets of rules. To that time 
in the United States the rugged body-contact style of play, involv- 
ing the use of a semi-inflated rubber ball with the premium placed 
on retaining possession of it, was the favoured game. In other 
countries the water-soccer type of play, involving a fully inflated 
leather-covered ball with the emphasis placed on the skillful pass- 
ing and tossing of it, was exclusively favoured. The tacit recogni- 
tion of both of these contrasting types of play by international 
sports-governing bodies resulted in a unique situation whenever the 
Olympic games were held. If the games were held in the United 
States the soft-ball water polo was played, with only teams from 
the United States participating, because of the unfamiliarity of 
the aquatic squads of other nations with the soft-ball play. When- 
ever the Olympic games were held outside of the Cnited States, 
the hard-ball game was given exclusive recognition. However, 
colleges in the United States, which furnished most of the Ameri- 
can water polo players, began to abandon the rugged soft-ball type 
of game and to substitute the hard-ball soccer type of play. Ac- 
cordingly soft-ball water polo disappeared from the sports scene 
and after 1937 soccer water polo, played with the hard ball, was 
the only style of water polo played anywhere, as well as the only 
style officially recognized by the Olympic games committees as an 
international championship water sports event. There are top 
ranking water polo teams and leagues in most European and some 
British commonwealth countries, and international competition 
in water polo is staged on a grand scale annually in Europe and, 
to a slightly lesser extent, in the Americas. 

In the early days of international water polo, Great Britain took 
the lead, but before long the pupils began to surpass the master, 
and France, Germany and the Netherlands produced outstanding 
teams. After World War I1 Hungary became almost supreme in 
the Olympic games and European championships, followed by 
Yugoslavia and the U.S.S.R. 

The rules and laws governing the playing of water polo are pre- 



WATERMARKS PLATE 

WATERMARKS AND WATERMARKING DEVICES 

1. A complete ,nould ( w i t h  deckle) for the watermarking of a portrait. 
The profile is first worked in wax so that  various degrees of l i gh t  and 
shade may be gained, and then intagl io and cameo dies are made from 
wax mcdel by electrotyping 

2. Hand made paper mould, combining lettering, and l i gh t  and shade 
device for forming sheets of paper in one colour. Wires of lettering 
and pressed woven wire of design cause wet paper pulp t o  l i e  i n  many 
thicknesses, thus forming watermark i n  the sheet of paper 

3. Wi re  device for watermarking figure of a camel in sheets of paper. Old 
papermakers favoured animals for watermarks 

4. Mould for  making hand-made paper, which combines the ordinary w i re  
let ter ing and designs w i t h  the complicated l i gh t  and shade device. 
W i t h  this mould the oval centre is produced in separate colour f rom 
balance of sheet. The wheel or star watermark (upper r ight-hand 
side) is that  of John Tate who established the first paper m i l l  in  
England in 1495. Watermarking device (upper left-hand side) is 
t h i t  of Wi l l i am Rittenhouse who founded the first paper m i l l  i n  the 
Colonies i n  1690 

5. Wi re  device for a watermark showing a ct i i ld  swinging a rope 





WATER POWER- -WATER RIGHTS 425 
scribed, and amended from time to time, by the F.I.N.A. (Federa- 
tion Internationale de Natation Amateur or International Water 
Polo board), founded in London in 1908. In  the US. ,  under rules 
adopted by the Amateur Athletic union, the playing pool or "bath" 
is rectangular in shape, must not be more than 30 yd. nor less than 
2 0  yd. from end to end, the uniform width must not exceed 20 yd. 
nor be less than 8 yd. Measurements of a pool for female team 
play are 2 j  yd. by 17 yd. The goal nets or cages are at both ends 
and must be 10 ft. wide and 3 ft. above the surface of the mater 
when the water is I j ft. o r  more in depth and 10 ft. wide and 8 ft. 
from the bottom of the bath when the depth of the water is less 
than j it.. and extend not less than I ft. from the end of the 
pool. Markers denoting the location of imaginary lines 2 yd. and 
4 yd. respectively from the goal lines and parallel to them must 
be posted on both sides of the pool. 

The required minimum depth of the water in the playing pool is 
3 It. but for international matches a minimum depth of 6 ft. is 
strongly recommended in the rules. Teams consist of seven 
players comprising the goalkeeper, three backs and three forwards. 
The required officials are a referee (in complete charge). a time- 
keeper and tvco goal judges The scoring of goals is signaled by 
the goal judges. using white and red flags to indicate their deci- 
sions. 

Time for official games is 2 0  minutes of play consisting of two 
10-minute halves with a j-minute intermission. One team wears 
dark blue caps and the other white, but both goalkeepers must 
wear red. Each player's cap is numbered to show his position- 
the goalkeeper is no. I ,  halfback no. 4. etc. 

At the beginning of the game and after half time, all the players 
must be in position at  their own goal lines spaced at least one yard 
apart. The referee blows his whistle, tosses the ball into the 
centre of the pool and play is on. A goal is scored by the bail 
passing fully over the goal line, which is one foot from the end of 
the pool. and between the goal posts into the goal net or cage. 
IVhenever the ball passes over the goal line but not betx~een the 
goal posts and it has been last touched by an attacking player, 
a goal throw is awarded to the defending goalkeeper. who makes 
the throw from the goal line between the posts. IVhen the ball 
goes o\-er the goal line outside of the goal posts and is last touched 
by a defending player, a free corner throw is awarded to an attack- 
ing team player from two yards out from the goal line at the side 
of the pool. All goals count one point. In deciding the winner of 
a championship tournament the highest goal average rule is applied 
whenever two or more teams are tied in games won and lost. 

Interest in water polo as both a player and spectator sport in- 
creased with international competition, notably in Europe and Cen- 
tral and South America. Water polo enjoys a particular advantage 
over most other team sports in that it requires only limited space 
and relatively inexpensive equipment and facilities. In the Cnited 
States its rise to prominence was phenomenal on the Pacific coast, 
where all colleges and athletic clubs have teams. Else~vhere in the 
United States, the failure of colleges and universities to include 
water polo in their athletic programs has resulted in a lag in 
interest, but several old established athletic clubs (e.g., in Yew 
Tork. Chicago and St. Louis) maintained interest and competition 
in the national annual tournaments, both indoor and outdoor, and 
in Pan-American and Olympic championship teams (see OLYMPIC 

CANES). 
A fundamental change in rules was made shortly after the 1948 

Olympic games, when the old rule \\,hereby a player mas not al- 
lowed to move when the referee blew his whistle was changed to 
permit freedom of swimming at  all times. The purpose of this 
change was to eliminate stoppages and to make the game faster. 

For complete rules see the current edition of the Amateur Ath- 
letic Union of the US. ,  Oficial Swimming Handbook; and the 
1957 Rules of Tl'ater Polo issued by the International Water Polo 
Board. (J. J. CN.; E. J. ST.) 

WATER POWER : see ELECTRICAL PO\VER GEXERATION : 
Hydroelectric Generation; POWER TRANSMISSION : Hydraulic 
Power Transmission; MECHANICS, FLUID; TURBINE: WATER. 

WATERPROOF FABRICS: see RAIN-PROOF FABRICS. 
WATER RIGHTS. By the law of England the property in 

the bed and water of a tidal river is presumed to be in the crown 
or as a franchise in a grantee of the crown, and to be extra- 
parochial. The bed and water of a nontidal river are  presumed 
to belong to the person through whose land i t  flows, or,  if i t  
divide two properties, to the riparian proprietors, the  rights of 
each extending to midstream (ad med ium filum aquae ) .  I n  order 
to give riparian rights, the river must flow in a defined channel, 
or a t  least above ground. The diminution of underground water 
collected by percolation, even though malicious, does not give 
a cause of action to the owner of the land in which it  collects, 
i t  being merely damnum sine iniuria, though he is entitled to  
have it unpolluted unless a right of pollution be  gained against 
him by prescription. The right to draw water from another's 
well is an easement (q.v.) not a profit ri prendre, and is therefore 
claimable by custom. As a general rule a riparian proprietor, 
whether on a tidal or a nontidal river, has full rights of user 
of his property. Most of the statute law will be found in the 
Fishery Harbours act. 191 j ,  and the Salmon and Freshwater Fish- 
eries act, 1923. I n  certain cases the rights of the riparian pro- 
prietors are subject to the intervening rights of other persons. 
These rights vary according as the river is navigable or not, or tidal 
or not. For instance, all the riparian proprietors might combine 
to divert a nonnavigable river, though one alone could not do 
so as against the others, but no combination of riparian propri- 
etors could defeat the right of the public to have a navigable 
river mantained undiverted. We shall here consider shortly the 
rights enjoyed by, and the limitations imposed upon, riparian pro- 
prietors, in addition to those falling under the head of fishery or  
navigation. (See also FORESHORE.) 

The right of use of the water of a natural stream cannot be  bet- 
ter described than in the words of Lord Kingsdown in 1858: "By 
the general law applicable to running streams, every riparian pro- 
prietor has a right to what may be called the ordinary use of water 
flowing past his land-for instance, to the reasonable use of the 
water for domestic purposes and for his cattle, and this without 
regard to the effect which such use may have in case of a deficiency 
upon proprietors lower down the stream. But, further, he has a 
right to the use of it  for any purpose, or what may be deemed the 
extraordinary use of it. provided he does not thereby interfere 
with the rights of other proprietors, either above or  below him. 
Subject to this condition, he may dam up a stream for the pur- 
poses of a mill, or divert the mater for the purpose of irrigation. 
But he has no right to intercept the regular flow of the stream, 
if he thereby interferes with the lawful use of the water by other 
proprietors, and inflicts upon them a sensible injury" ( M i n e r  v. 
Gilmoz~r ,  1 2  Moore's P.C. Cases, I 56). The rights of riparian 
proprietors where the flow of water is artificial rest on a different 
principle. As the artificial stream is made by a person for his own 
benefit, any right of another person as a riparian proprietor does 
not arise a t  common law, as in the case of a natural stream, but 
must be established by grant or prescription. If its origin be 
unknown the inference appears to be that riparian proprietors 
have the same rights as if the stream had been a natural one 
(Ba i l y  v. Clark, 1902, I Ch. 649). The rights of a person not a 
riparian proprietor who uses land abutting on a river or stream by 
the licence or grant of the riparian proprietor are not as full as 
though he were a riparian proprietor, for he cannot be imposed 
as a riparian proprietor upon the other proprietors without their 
consent. The effect of this appears to be that he is not entitled 
sensibly to affect their rights, even by  the ordinary as distin- 
guished from the extraordinary use of the water. Even a riparian 
proprietor cannot divert the stream to a place outside his tene- 
ment and there use it  for purposes unconnected with the tene- 
ment (AlcCartney  v. Londonderry and Lough .%&illy R ly .  CO., 
1904, A.C. 301). 

The limitations to which the right of the riparian proprietor is 
subject may be divided into those existing by common right, those 
imposed for public purposes and those established against him by 
crom7n grant or by custom or prescription. Under the first head 
comes the public right of navigation, of anchorage and fishery 
from boats (in tidal waters) and of taking shellfish (and prob- 
ably other fish except royal fish) on the shore of tidal waters as 
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f a r  as any right of several fishery does not intervene. Under the 
second head would fall the right of eminent domain by which the 
state takes riparian rights for public purposes, compensating the 
proprietor, the restrictions upon the sporting rights of the pro- 
prietor, as by acts forbidding the taking of fish in close time 
and the Wild Birds Protection acts, and the restrictions on the 
ground of public health, as by the Rivers Pollution act, 1876, and 
the regulations of port sanitary authorities. The jurisdiction of 
the state over rivers in England may be exercised by officers of 
the crown, as by commissioners of sewers or by the board of 
trade, under the Crown Lands act, 1866. These powers were 
later transferred to the ministry of transport. Rivers are fre- 
quently controlled by conservation under special acts, upon which 
their powers mainly depend (see Thames  Conservators v. Kent ,  
1918, 2 K.B. 272). A bridge is erected and maintained by the 
county authorities, and the riparian proprietor must bear any 
inconvenience resulting from it. An example of an adverse right 
by  crown grant is a ferry or a port. The rights established against 
a riparian proprietor by private persons include the right to land, 
to  discharge cargo, to tow, to dry nets, to beach boats, to take 
sand, shingle or water, to have a sea wall maintained, to pollute 
the water (subject to Rivers Pollution act) ,  to water cattle, etc. 
Where the river is navigable, although right of navigation is com- 
mon to subjects of the realm, it  may be connected with a right to 
exclusive access to riparian land, the invasion of which may form 
the ground for legal proceedings by the riparian proprietor (see 
L y o n  v. T h e  Fishmongers' Company,  1876, I A.C. 662). There is 
no common-law right of support by subterranean water. A grant 
of land passes all watercourses, unless reserved to the grantor. 

A fresh-water lake appears to be governed by the same law as a 
nontidal river, surface water being pars soli. The preponderance 
of authority is in favour of the right of the riparian proprietors 
as against the crown. Most of the law will be found in Bristow v. 
Cormican, 1878, 3 A.C. 648. 

Unlawful and malicious injury to sea and river banks, towing 
paths, sluices, floodgates, milldams, etc., or poisoning fish, are 
crimes under the Malicious Damage act, 1861. 

A mill may be erected by anyone, subject to local regulations 
and to his detaining the water no longer than is reasonably neces- 
sary for  the working of the wheel. But if a dam be put across 
running mater, the erection of it can only be justified by grant or 
prescription, or (in a manor) by manorial custom. On navigable 
rivers it  must have existed before 1272. The owner of it cannot 
pen up the water permanently so as to make a pond of it. 

Batkzng- The reported cases affect only sea bathing. but Hall 
(p. 160) is of opinion that a right to bathe in private \q7aters may 
exist by prescription or custom. There is no common-law right to 
bathe in the sea or to place bathing machines on the shore. Pre- 
scription or custom is necessary to support a claim, whether the 
foreshore is the property of the crown or of a private owner 
(Br+ckman v. Matley ,  1904, 2 Ch. 313). Bathing in the sea or 
in rivers is now often regulated by the bylaws of a local authority. 
( S e e  also FERRY.) 

Scotland.-The law of Scotland is in general accordance with 
that  of England. The crown has: ( I )  a right of property in the 
so lum and salmon fisheries of the sea-and tidal navigable rivers- 
within the three-mile limit, which is inter regulia minora and may 
be alienated by express or implied grant; and (2) a right of 
navigation and white fisheries in the same which is inter regalia 
ma jora  and inalienable. A crown charter of lands "bounded by 
the sea" is a habile title to prescribe a right to the solu?~z of the 
foreshore, between high- and low-water inark of ordinary spring 
tides, and if the charter contain a clause c u m  piscationibzls it is 
a habile title to prescribe a right to the salmon fishing ex  adverso 
of the lands. Where the foreshore is acquired under a crown 
grant it remains subject to public uses incidental to navigation 
and white fishing. Persons engaged in the herring fishery off the 
coast of Scotland have, by 11 Geo. 111. c. 31, the right to use 
the shore for I O O  yd. from high-water mark for landing and 
drying nets, erecting huts and curing fish. The right of ferry is 
one of the regalia minora acquirable by prescriptive possession on 
a charter of barony. Sea greens are private property. The right 

to take seaweed from another's foreshore may be prescribed as 
a servitude. The riparian proprietors have several rights in the 
solum of a fresh-water loch and a right in common to use its sur- 
face for boating, fishing and shooting (Mackenz ie  v. Bapzks, 1878, 
3 App. Cas. 1324). AS between opposite riparian proprietors the 
medium filum is only of importance in determining rights of p r o p  
erty in the solum, or the exercise of fishing rights, where the oppo- 
site proprietors have each rights of fishing but neither has had 
exclusive possession. See the Salmon Fisheries (Scotland) acts 
1828 to 1868. I n  Ireland the lam is similar to that of England. 
I n  R .  v. Clinton, I.R. 4 C.L. 6, the Irish court went perhaps 
beyond any English precedent in holding that to  carry away drift 
seaweed from the foreshore is not larceny. The Rivers Pollution 
act, 1876, was re-enacted for Ireland by the similar act of 1893. 

Uni ted  States.-In the United States the common law of 
England was originally the law, the state succeeding to the right 
of the crown. This was no doubt sufficient in the 13 original 
states, which are not traversed by rivers of the largest size, but 
was not generally followed when it became obvious that new con- 
ditions, unknown in England, had arisen. Accordingly the soil 
of navigable rivers, fresh or salt, and of lakes is vested in the 
state, which has power to regulate navigation and impose tolls. 
The admiralty jurisdiction of the United States extends to all 
public navigable rivers and lakes where commerce is carried on 
between different states or with foreign nations (Genesee Chief v. 
Fitzhugh, 1 2  Howard's Rep. 443). And in a case decided in 1893 
it was held that the open waters of the great lakes are "high 
seas" within the meaning of s. 5346 of the revised statutes (U.S. 
v. Rodgers, 150 U.S. Rep. 249). A state may establish ferries and 
authorize dams. But if water from a dam overfo~v a public high- 
way, an indictable nuisance is caused. The right of eminent do- 
main is exercised to a greater extent than in England in the com- 
pulsory acquisition of sites for mills and the construction of 
levees or embankments, especially on the Mississippi. In  the drier 
country of the west and in the mining districts, the common law 
as to irrigation has had to be altered, and what was called the 
"arid region doctrine" was gradually established. By it the first 
user of water has a right by priority of occupation if he give notice 
to the public of an intention to appropriate, provided that he be 
competent to hold land. (See  EASEMENT; FISHERIES, LAW OF.) 

BIBLIOGRAPIXY.-R. G. Hall, Essay on the Rights of  the Crown on 
the Seashore (1830; 2nd ed. 1888) ;  C. J. Gale, Easenzents, 2nd ed. 
(1849) ; H. J. W. Coulson and V. A. Forbes, Law of  Waters (1880) ; S .  
A. and H. S. Moore, History and La,u of  Fisheries (1903)  For .4meri- 
can authorities see J.  K. Angell, The Right o f  Property in Tide Waters, 
2nd ed. ( r 8 4 j ) ,  A Treatise on the Co~nmon  Law o f  U'atercot~rsrs, 7th 
ed. (1877) ; E. Washburn, Ease7ne1zts (1863) ; J .  M. Gould, U'aters and 
Watercozrrses (1883) ; J .  N. Pomeroy, Law of  Water Rights (1893) ; 
Kirney, Irrigation: R ~ p o r t  to the Senate on Irrigation (1909) ; F. H. 
Lewis, State and National Water Laws (1913); L. Shaw, "The 
Development of the Law of \$raters in the West," Am.  Bar Assoc. 
Reportr (1922). 

WATERS, TERRITORIAL. In international law, terri- 
torial waters are generally defined as that area of the sea immedi- 
ately adjacent to the shores of a state which is subject to the ter- 
ritorial jurisdiction of that state. Territorial waters in this sense, 
sometimes called the marginal belt or coastal sea? sre thus to be 
distinguished on the one hand from the high seas, which are com- 
mon to all nations, and on the other from inland waters, such as 
lakes wholly surrounded by the national territory or certain bays 
and estuaries penetrating into the land. I t  became universally 
agreed that this marginal belt, together with the sea bed and sub- 
soil beneath it and the airspace above, constitutes territory of the 
coastal state. subject only to a right of innocent passage for mer- 
chant vessels of other nations. A similar right probably exists for 
foreign warships in time of peace, but this is not wholly free from 
doubt. A state may insist that foreign vessels comply with rea- 
sonable navigation and police regulations during passage; and to a 
limited degree it probably may also interdict passage through 
particular areas for defense or security reasons, provided that no 
important international sea routes are thereby interfered with. 
The right of innocent passage does not apply to submerged sub- 
marines or to aircraft, nor does it extend to inland ~ \~a te rs .  

Historic;llly. the concept of territorial waters originated in the 
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controversy over the status of the sea which mas conspicuous dur- 
ing the formative period of modern international law in the 17th 
century. One point of view, that large areas of the open sea 
might rightfully be subject to the dominion of a single state, re- 
ceived its most effective exposition in the Mare clausztm (pub- 
lished in 163 j )  of the English writer John Selden. The contrary 
doctrine, that the sea by its nature must be free to all. was upheld 
most notably in the Mare liberum (1609) and De jzlre belli et pacis 
(162j) of the Dutch publicist Hugo Grotius. The Grotian view 
was eventually to prevail, but Grotius himself recognized the 
practical need of a coastal state to exercise some jurisdiction in 
the waters adjacent to its shore. In  I 703 another distinguished 
Dutch jurist. Cornelius van Bynkershoek, gave classic form to 
a solution foreshado~ed somewhat earlier; that the jurisdiction 
of a coastal state should extend seaward as far as the effective 
range of land-based weapons. Toward the end of the 18th century 
some effort was made to define this range in terms of a fixed 
d~stance, and it was at  this time that the three-mile limit was first 
mentioned (apparently without much expert knowledge of the 
still limited range of guns) as the equivalent of cannon shot. The 
Italians Ferdinand0 Galiani ( I  7 82) and Domenico Azuni ( I  79 j )  
were among the first to suggest this equivalence; and in I 793 three 
miles was adopted by the United States as the limit of its jurisdic- 
tion for neutrality purposes. During the 19th century many mari- 
time states, inspired by British and U.S. practice, came to use the 
same limit, but it never won enough universal acceptance to be- 
come a rule of international law. I t  was settled, however, that 
the belt of territorial waters appertained automatically to the 
adjacent coast without any affirmative act of acquisition being 
required. Some theoretical dispute long continued whether the 
belt was actually territory of the coastal state or whether it was 
merely an area of the high seas in which that state enjoyed special 
jurisdictional rights; the former view later prevailed overwhelm- 
ingly. 

In  the absence of any uniform state practice with respect to 
the width of territorial waters, modern international law can be 
said to lay down no rule on the matter except that every state is 
entitled to claim at  least three nautical miles (one marine league 
or 3.45 land miles). Claims in excess of 12 to 15 mi. commonly 
meet such widespread opposition from other states that they are 
probably untenable. Within these limits there is considerable 
variation. The United States during most of its history has ad- 
hered to the three-mile limit in its own practice and his  generally 
declined to accept more extensive claims by other nations; the 
limit has received judicial recognition in many cases, notably by 
the supreme court in Cunard v. Mellon, 262 U.S. IOO (1923) and 
United States v. Cal~jumia,  332 U.S. 19 (1947). A similar stand 
has been taken by Great Britain since the 19th century. and was 
given parliamentary sanction with respect to criminal jurisdiction 
in the Territorial Waters Jurisdiction act of 1878. Belgium, 
France, Germany, Japan, the Ketherlands, the nations of the 
British Commonwealth and some other states have also followed 
the three-mile standard for most purposes. On the other hand, 
the Scandinavian countries have long cIaimed a 4-mi. limit; Egypt, 
Greece, Italy, Spain, Yugoslavia and other states have claimed 
6 mi.; Mexico, g mi.; and the U.S.S.R. and several smaller states, 
1 2  mi. 

The determination of the base line from which territorial waters 
are to be measured is another problem on which there are varia- 
tions in practice. There is substantial agreement that off simple 
coasts the base line should be the low-tide mark along the shore, 
together with an artificial line across such bays and inlets as are 
considered to be inland waters. Various geometric techniques for 
ascertaining such bays and fixing the limits of territorial waters 
have been proposed, but none is wholly satisfactory and none 
has attained the status of a rule of law. With heavily indented 
coasts and those having many off-lying islands the base-line prob- 
lem is more complex; in such cases some states have resorted 
to artificial straight lines connecting specified points along the 
coast and islands. Norway's adoption of such a method off its 
rugged northern coast was upheld by  the International Court of 
Justice in the Anglo-Norwegian fisheries case in 19j1 (I.C.J. 

Reports, 1951, p. I I ~ ) ,  in which the court saia that the method 
was proper if applied reasonably and in such a manner as  to  follow 
the general trend of the coast. 

Bays, gulfs and estuaries along a coast are undoubtedly inland 
waters landward of the point (whether a t  or within the entrance) 
where they first narrow to six miles in width. Nations adhering 
to the three-mile limit, however, have generally relaxed the strict 
six-mile measure in favour of a ten-mile width similarly applied, 
in order to eliminate narrow tongues of high seas running down 
the centre of bays; this rule of convenience has been embodied in 
a number of international agreements, but it has been held by the 
International Court (in the fisheries case above cited) not to be 
such a rule of general international law as to preclude larger 
claims. States claiming more than three miles of territorial 
waters generally increase proportionately their claims to bays, and 
some states have declared all bays along their coasts to be inland 
waters regardless of size. Claims to particular bays of large di- 
mensions are sometimes justified under the so-called "historic 
bays" doctrine on the ground of prescriptive rights acquired by 
long exercise of exclusive control. Straits passing through the 
territory of a single state present special problems; if important 
as international arteries they are usually governed by  particular 
treaty arrangements, as has long been the case with the Turkish 
straits. 

Distinct from territorial waters proper are zones in the adjacent 
high seas in which coastal states claim no territorial rights but 
assert rights of jurisdiction for one or more special purposes. 
These "contiguous zones," generally extending 6 to 12 mi. beyond 
territorial waters, are most commonly claimed in connection with 
the enforcement of customs and sanitary regulations; but in some 
instances they may be established for fishery conservation or for 
security purposes. Also distinct from territorial waters are the 
claims made after 1945 by many states to the continental shelf off 
their shores, the shelf being generally regarded as the shallowly 
submerged margin of the continent extending outward to about 
the Boo-it. depth line in which oil or other resources may exist. 
Insofar as these claims were confined to the shelf itself, without 
affecting the status as high seas of the waters above, they met with 
little opposition. Actions by some states, however (e.g., Chile 
and Peru), which asserted jurisdiction over waters as well as shelf, 
evoked wide protest as amounting to unwarranted extensions of 
territorial waters. 

Efforts to codify the international law governing territorial 
waters and to give greater precision to its content have been per- 
sistent but unsuccessful. The subject was exhaustively discussed 
at  the Conference on the Codification of International Law held 
under League of Nations auspices at  The Hague in 1930 The 
conference proceedings served chiefly to emphasize the great dif- 
ferences of view among the states represented on such matters as 
the width of the marginal belt and the permissibility of contiguous 
zones; it  proved impossible to reach agreement on a draft con- 
vention designed to lay down rules of universal application. After 
World War 11, the International Law commission organized under 
the auspices of the United Nations general assembly selected in 
1949 the regime of the territorial sea 9s one of its topics for study 
and report. The commission's deliberations on the subject dis- 
closed, however, that many of the difficulties encountered in 1930 
still presented major obstacles to agreement. 

BIBLIOGRAPHY.-P. C. Jessup, Law of Territorial Waters and Man'- 
tzme Jurisdiction (1927) ; Gilbert Gidel, Le droit international public 
de la mer, 3 vol. (1932-34) ; A. P. Higgins and C. J .  Colombos, On the 
International Law of the Sea, 2nd rev. ed. (1951) ; S. W. Boggs, "Na- 
tional Claims in .Adjacent Seas," Geographical Review, vol. 41, pp. 185- 
209 (1951). (R. Y.) 

WATER SCORPION, an aquatic insect of the order Hemip- 
tera (q.v.), family Nepidae. so called from its superficial resem- 
blance to a scorpion, the likeness being caused by the modification 
of the anterior pair of legs for grasping and by the presence of a 
long slender process, simulating a tail, a t  the posterior end of the 
abdomen. The common British species (Nepa  cinerea) lives in 
ponds and stagnant water. The common genus in the U.S. is 
Ranutra. 

WATERSHED is that area from which all precipitation flows 
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to a single stream. Synonyms are "catchment area" and "drainage 
basin." The boundaries of a watershed are known as a drainage 
divide; precipitation falling on opposite sides of a drainage divide 
falls onto different watersheds. Thus, all the area drained by the 
RIississippi river constitutes the watershed of that stream. That 
part of the basin drained by the Ohio river is the watershed of the 
Ohio; that area of the Ohio watershed drained by the Wabash 
river of Indiana constitutes the watershed of the Wabash, part of 
which is drained by the White river, which has a segment of the 
Wabash river basin as its watershed, and so on up to the smallest 
tributary stream. 

The regime of the stream that drains a watershed may be of great 
practical interest from the standpoint of flood control, hydroelec- 
tric power development, navigation, municipal or irrigational water 
supply or waste disposal. The regime of the stream, in turn, is 
largely controlled by the size, shape, surface configuration, surface 
materials, vegetation and climate of its watershed. 

Only part of the precipitation that falls on a watershed ulti- 
mately gets into the stream: it is known as runoff and varies widely 
among watersheds. The rest of the precipitation is either evapo- 
rated back into the atmosphere directly, enters the ground and 
eventually migrates back to the surface where it is evaporated or 
enters the ground and is taken up by plants and evaporated from 
their leaf surfaces in the process called transpiration. These two 
processes are sometimes lumped together under the general term 
"evapotranspiration." 

The quantity and time distribution of runoff from a watershed 
is probably determined more by the quantity, type and time dis- 
tribution of rainfall than by any other factor. Extreme examples 
are offered by the precipitation conditions in some of the tribu- 
taries of the Colorado or Rio Grande rivers whose watersheds 
receive only 6 or 8 in. of precipitation annually, whereas the water- 
sheds of some of the tributaries of the Tennessee river receive 60 
in. or more. Some tropical watersheds may have an annual pre- 
cipitation of more than 150 in. The type of precipitation is also 
important. For example, many of the headnater streams of the 
Columbia river of Washington and Oregon receive a considerable 
part of their annual precipitation as snow, which accumulates for 
several months in the winter and then runs off entirely in a few 
weeks in late spring and early summer. The intensity of precipita- 
tion also controls the regime of the stream. If rain falls as short 
intense storms, a high percentage of the water will run off in a very 
short time, causing the stream to flood, followed by long periods 
of very low water. Such a regime is characteristic of many streams 
in semiarid areas. Precipitation that is evenly distributed through- 
out the year in gentle showers may produce streams of very even 
regime, few floods and ample flow at  low water. Many of the 
streams of western Europe are of this type. 

Evaporation and transpiration also have important bearings on 
watershed characteristics. The rate of potential evaporation is di- 
rectly proportional to temperature, wind movement and, to a mi- 
nor extent, humidity. High temperatures and wind velocities 
increase the evaporation potential. Approximately the same rela- 
tionships are true with respect to transpiration. The actual rate 
of evapotranspiration, however, is dependent upon the availability 
of na te r  to be evaporated. There may be very little evapotran- 
spiration in a hot windy desert because there is no water available 
to be evaporated. 

The shape of a watershed also strongly affects the regime of its 
stream. A circular shaped watershed may produce extremely high 
floods in the lower part because much of the surplus water reaches 
the lo~+er  end of the basin simultaneously. Conversely, a long nar- 
rov basin may produce floods with a much lower peak flow but of 
longer duration. 

The character of the vegetation on the watershed will also 
strongly influence the regime of the streams because of its effect 
on the rate of nater flow off the area, because of its effect on 
evaporation by shading the ground and slowing down wind move- 
ment and by transpiration. 

The nature of the terrain also influences stream regime. Com- 
monly, a natershed of steep slopes will have more runoff than a 
somewhat flatter area. Depth and characteristics of the soil also 

influence the water conditions on a watershed. 
See also RIVER AND RIVER ENGINEERING. (W. C. C.) 
WATER SKIING. In  this sport the thrill of speed can be 

savoured without the usually accompanying danger. Since its in- 
ception in France in the late 1920s, the growing popularity of water 
skiing, especially after World War 11, has paralleled that of motor- 
boating. 

Skis.-Typical, all-purpose skis are of solid or laminated wood 
63 in. wide and 5 ft .  9 in. long, with a wooden stabilizing fin on the 
bottom near the heel. Tight-fitting rubber foot bindings stretch 
in case of a fall, releasing the skier's feet without injury. The 
skier holds onto a wooden handle attached by a 75 ft. towline to a 
motorboat. Speeds from 15 to 35 m.p.h. are used. 

Water Ski  Events.-In 1936 Dan Hains founded the American 
Water Ski association and categorized the sport into trick riding, 
slalom and jumping events. Since then annual national and inter- 
national open competitions have been held in these events, except 
during the war years. 

For trick riding, typical skis are 43 ft. long and 8 in. wide and 
have no fins, permitting them to be used for turning from front- 
ward to backward and completely around while skiing. This phase 
of skiing is characterized by different kinds and numbers of turn- 
arounds on one or two skis on the water, in the air and on the jump- 
ing ramp. Speeds of around 18 m.p.h. are generally used, and 
special tow bars with means for holding the line with the foot are 
employed. 

Slalom competition is held in a course consisting of a specified 
array of buoys through which the skier must negotiate a sinuous 
path at increasingly higher speeds (up to 34 m.p.h.). For this, 
many skiers use a single ski tapered in the rear, with a large metal 
fin and bindings for both feet. Others use two conventional skis 
fitted with larger metal fins to facilitate sharp turning. This phase 
of the sport accentuates precise timing, ability to turn sha-rply and 
skill in crossing the boat wake. 

Jumping for distance is done with heavy, conventional type skis 
on a 24 it .  long, waxed wood-surfaced ramp. For best distance 
the skier cuts sharply across the boat wake and hits the ramp as 
he swings far out to the side. From a 6 ft. ramp height and 35 
m.p.h. boat speed, jumps of over 140 ft. are attained. Ladies and 
junior competitors jump at  ramp height of 5 it .  and at  speeds up 
to 28 m.p.h. 

In  ski races boats with skiers in tow compete at  speeds up to 
70 m.p.h. If a skier falls during a race, the boat may circle to 
pick him up again and resume, but the skier may not touch the 
boat. (J.  Ax.) 

WATERSPOUT, the name applied to any narrow, rapidly 
spinning funnel-shaped cloud or column of water, similar to a 
tornado but occurring at  sea. There are two types: (1) One is 
caused by a true tornado formed over land and passing over the 
water; this type has the usual causes, dimensions and behaviour 
of tornadoes (9.v.). (2) The other type is more common and 
often smaller, developing sporadically as funnel clouds from the 
bases of cumulus or cumulo-nimbus clouds over tropical and 
middle-latitude seas (and lakes) during the warm season. The 
lower tip of the funnel cloud, as it approaches the sea surface, first 
agitates the sea surface into a cloud of spray into the centre of 
which the funnel finally dips to reach the sea. Then the funnel 
draws up a vortex spout of sea water, probably in part still hollo~v, 
with a cloud of spray still flying out from the base. The spout 
may reach several hundred feet up the funnel cloud and laat half 
an hour or more. I t  may twist and bend in a manner similar to 
that of tornadoes. Finally the spout thins and breaks away from 
the funnel and quickly vanishes or collapses into the sea. The 
wind nearby whirls around the spout with some violence, causing 
a rough and confused sea. (R. G. S E. )  

WATER SUPPLY AND PURIFICATION. Water sup- 
plies, no matter how large or small, consist of a source, a means 
of conveyance from the source to the site of the consumers and a 
means of distribution. A supply for a farm, for example, may 
comprise a spring on a hillside above the house; a pipe carrying 
the water by gravity to the premises; and a system of pipes de- 
livering the water to the dwelling and other farm buildings. If the 
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source is a well, a pump may be used to lift the water from the 
well and deliver it through the supply pipe under pressure. 

To give an example at the other extreme of size, in the Catskill 
water supply of New York city, water is collected from the uplands 
of the Esopus and Schoharie watersheds; uniformity of supply is 
assured by storing wet-weather runoff in two great reservoirs cre- 
ated by high masonry dams thrown across Esopus creek and the 
Schoharie river; the water is transported in an aqueduct that trav- 
erses over 200 mi. of varying landscape to the Kensico reservoir 
not far from the city; and the water is fed into the city through 
a tunnel in the rock of Manhattan Island, distributed into street 
mains from shafts rising from the tunnel and shared with the other 
boroughs of the city through great mains, one of which, for exam- 
ple, crosses the h'arrows as a flexibly jointed pipe to reach Silver 
Hill reservoir, the service reservoir for the distribution system of 
Staten Island. Individual premises in New York tap the street 
mains through service connections. The connections supply water 
to pipes within the buildings either directly or, in the case of sky- 
scrapers, with the help of pumps and water tanks. 

Sources of Supply.-The selection of water sources is greatly 
dependent on the bounty of nature. Regional hydrology, geology 
and topography determine whether the water is best taken from a 
lake, stream or underground aquifer. Under favorable circum- 
stances, communities do not have to reach out very far for their 
supply. Indeed, they may find its source at  their own doorsteps, as 
do the cities on the Great Lakes of the U.S. and on the large river 
systems that drain the Xorth American and European continents. 
Communities may seek their supply also from the ground at no 
great distance and, as in the case of a part of the supply of London, 
even from the geological formations on which the cities themselves 
rest On the other hand, less favorably situated communities, like 
those of southern California, may have to tap a source hundreds 
of miles away. 

Upland sources are often superior to nearby lakes and rivers 
because their watersheds are sparsely inhabited. At the same time, 
upland sources, such as the Catskill supply of New York city, may 
be tapped a t  such elevation that their waters can be transmitted 
to communities and distributed within them by gravity; i.e., with- 
out pumping. Power has become so widely available and relatively 
so cheap, however, that the search for a gravity supply is no longer 
quite so important as it once was. Means for water purification, 
furthermore, have been elaborated to such degree that pristinely 
pure waters need no longer be sought for their own sake. Never- 
theless, there is general agreement among those concerned with 
conserving natural resources and protecting the public health that 
available water supplies should be kept as pure as possible and that 
the highest use of good water is to slake man's thirst. There is 
agreement, too, that growing competition for water requires that, 
wherever possible, water supply to communities be fitted into 
regional multiple-purpose developments of available water re- 
sou'rces. 

Classification of Sources.-A classification of water sources in- 
cludes. (1) rain water from roofs stored in cisterns for small in- 
dividual supplies or collected from prepared catchment areas called 
catches and stored in reservoirs for larger communal supplies; ( 2 )  
surface m-ater from streams, natural ponds and lakes of such size 
and replenishment that needed water can be withdrawn from them 
either continuously without major storage facilities or intermit- 
tently, seasonally or selectively in the presence of adequate storage 
basins or reservoirs; (3) surface water from streams with insuffi- 
cient dry-weather flow but adequate annual discharge made avail- 
able by impounding wet-weather flows in storage reservoirs behind 
dams constructed across the stream valley; (4) ground water from 
natural springs and from mells, infiltration galleries, basins or 
cribs penetrating to or lying within existing aquifers; (5) natural 
ground-mater floas augmented by spreading waters from another 
source. such as a river, on the surface of the gathering ground 
nhence it seeps into the soil, or by diffusing it into the ground 
through basins, ditches, galleries or wells; and (6) brackish or 
salt nater freed from unwanted salinity by evaporation or by 
ion exchange, chemical precipitation or electrochemical processes. 

Surjace mreters.-For the collection of surface waters, intake 

bwers  are placed near the shore or a t  some distance from it in 
order to reach suitable depths or clean water, as in the Great 
Lakes. These vertical structures are usually provided with inlets 
a t  different depths so that water of the most suitable quality and 
temperature may be withdrawn. The water collected is led to 
pumping stations on the shore through pipes or tunnels. 

Ground Water~.-I4~ells may be shallow or deep. Depending 
upon their size and depth, they may be dug by hand or machinery, 
driven into the soil as pipes under hammer blows, sunk as pipes 
with the aid of water jets, bored by simple augers or rotary ma- 
chinery or drilled into rock. Water enters the well pipe or casing 
through perforations forming a strainer. Dug and bored wells are 
lined with suitable materials that include concrete and steel. Wells 
drilled in rock may be left unlined. Well strainers placed in over- 
sized bore holes are surrounded with gravel in order to increase the 
yield of the well. A 10-ft. depth of watertight lining below the 
ground surface will usually prevent pollution~by surface seepage. 
(See WELL.) 

Infiltration galleries are horizontal collecting units constructed 
within deep ditches or driven through the ground as tunnels below 
the ground-water level. They frequently parallel watercourses 
in order to intercept the ground-water flow streaming to them 
and sometimes, too, in order to capture seepage flow from the 
watercourse. However, they may be blanked off against taking 
in river seepage if this water is unsatisfactory. I n  suitable forma- 
tions, horizontally radiating collecting pipes may be forced into 
the ground from a central well shaft to extend the collection area 
of the well. Aquifers or water-bearing strata that lie below a 
confining layer of impervious material will yield water under pres- 
sure, in some cases sufficiently great to reach the ground surface 
as flowing wells. All such aquifers are described as producing ar- 
tesian (named after the province of Artois, France) water. Fresh 
water can be withdrawn from suitable aquifers in contact with the 
sea to depths equaling approximately 40 times the height of the 
ground-water table above sea level, provided the rate of with- 
drawing fresh water does not exceed the rate of recharge from 
rainfall or other fresh-water sources. Much coastal intrusion of 
sea water into water-supply aquifers has been caused by over- 
pumping. To oppose this encroachment on a needed resource, 
fresh-water barriers have been created, in southern California, for 
example, by the construction of lines of recharge wells and gal- 
leries that parallel the shore. Through these, surface or reclaimed 
water is diffused into the soil. 

Although ground water is the most common source of public as 
well as private supplies in the United States, the number of peo- 
ple provided with water from municipal surface sources a t  the be- 
ginning of the second half of the 20th century was about three 
times that receiving ground water. I n  other parts of the world, 
too, expanding industry and population growth Rere generally mak- 
ing for wider adoption of surface-water sources. (See GROUND 

WATER.) 
Q u a l i t y  of Water.-Desirable Qualities.-Whether water sup- 

plies need to be purified or treated in some manner and to what 
degree depends upon their quality a t  the source and the demands 
of the community. The community ordinarily asks that the water 
be: safe to drink; attractive in appearance, taste and odour; and 
usable for the many purposes to which it is put in household and 
industry. The community may demand further that the water be 
noncorrosive to metals and contain enough fluoride to satisfy the 
physiological needs of children for good dental health. 

The waters from some surface and ground sources are satisfac- 
tory for all ordinary uses. They need no purification, but they 
may be chlorinated as a precaution against chance contamination. 
Other raw waters contain objectionable substances in varying de- 
grees. These substances must be removed, reduced to tolerable 
limits, destroyed or otherwise changed in character to the point 
of acceptability. Impurities are acquired in the passage of water 
through the atmosphere, over the earth's surface or through the 
pores and channels of the ground. Impurities that cause pollution 
originate principally from the uses man makes of water, in particu- 
lar from the waste waters he discharges into natural watercourses. 
Water can acquire some impurities also within the water-supply 
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system. Among them are corrosion products of lead, zinc, copper 
and iron. There are opportunities, too, for the contamination of 
the communal supply through cross-connection with public or pri- 
vate industrial supplies or through backflow in domestic and indus- 
trial plumbing systems. 

Important among the impurities of water are: (1) disease-pro- 
ducing organisms of enteric (intestinal) origin; (2) toxic sub- 
stances, which are most frequently derived from industrial wastes 
but, in the case of lead, also can come from the lead or lead lining 
of old-fashioned water pipes; (3) colour, usually flushed from 
overflo~i~ing swamps; (4) turbidity, generally carried into suspen- 
sion by the erosion of clay deposits; (5') organic materials that pro- 
duce odours and tastes upon decomposition; (6) carbon dioxide, 
which enables water to take calcium, magnesium and, in certain 
instances, lead into solution; ( 7 )  iron and manganese, which are 
taken into solution in the absence of dissolved oxygen; and (8) 
algae, which release characteristic odours and tastes. 

IVater-borne diseases include typhoid fever, cholera, bacillary 
dysentery, amoebic dysentery, infectious hepatitis and a number 
of diseases caused by parasitic worms. Apart from certain toxic 
heavy metals, nitrate (NO,) is of some interest because it is toxic 
to infants, in whom it causes methemoglobinemia or the blood 
changes and cyanoses otherwise associated with nitrite (NO,) 
poisoning. Colour, turbidity, odour or taste, in high concentra- 
tions. can make water unattractive or unpalatable. Calcium and 
magnesium are the principal causes of hardness. Magnesium, fur- 
thermore, is laxative in high concentrations. Iron and manganese 
form, respectively, red and black precipitates when the vater in 
which they are dissolved comes into contact with air. They also 
give water a metallic taste. (See also GEOLOGY: Erosion by 
Gvound Water; HYDROLOGY: Ground Water.) 

Prescribed Qzla1ities.-In the United States, the public health 
service promulgates standards of water quality from time to time 
in connection with its responsibility for water supplied by com- 
mon carriers, and these standards are widely accepted by other 
governmental bodies in that country. There are no standards of 
like scope and purpose in the United Kingdom, but the World 
Health organization (WHO) has proposed international standards 
for drinking water. I n  reference to chemical and physical quality, 
the WHO suggests permissible levels and indicates the magnitude 
of excessive amounts. The standards for bacteriological quality 
require, with some qualifications, that in 90% of the samples ex- 
amined throughout the year the statistical average number of coli- 
form bacteria shall be less than 1 per 100 millilitres in treated 
waters and less than 10 per 100 in untreated waters. The public 
health service has the single standard of less than 1 coliform or- 
ganism per 100 millilitres for untreated as well as treated supplies. 

The coliform standard of water safety rests on the following 
facts: (1)  Many members of the coliform group of bacteria have 
their origin in the intestines of man. (2) Billions of the coliform 
organisms are excreted daily by man. (3) They are as hardy or 
more so than typhoid, cholera and dysentery bacteria. (4) They 
normally occur in a given population in far greater numbers than 
do the disease-producing bacteria and amoebic cysts. Numerically, 
therefore, both the U.S. and international standards imply a tre- 
mendous dilution or a high natural death rate, or both, of possibly 
dangerous bacteria within the water source or, otherwise, their 
equivalent removal or destruction by purification. Unfortunately, 
the numerical presence in .r? ater of the virus of infectious hepatitis 
and its death rate, removal and destruction are, as yet, poorly de- 
fined. (See also BACTERIOLOGY: Bacteria in Air and Water; BAC- 
TERIAL AND INFECTIOUS DISEASES: Infections via the Alimentary 
Tract ) 

U.S. and international committees have set the permissible level 
of radioactivity of public water supplies a t  10-7 microcuries per 
millilitre for unknonn mixtures of isotopes and a t  one-tenth this 
amount when large population groups are exposed. Prescribed, in 
addition, are permissible limits for specific isotopes. These vary 
according to the isotope. Radioactive contamination originates in 
fall-out, the use of isotopes in medical therapy and research, and 
waste waters from nuclear power plants. 

Because they narrow the required capacity range, purification 

or treatment plants are usually inserted in the water-supply com- 
plex at or near the source. The sequence of engineering aorks in 
a public nater-supply system usually is as follows: (1) the collec- 
tion works at or forming the source; (2) the purification or treat- 
ment \i,orks; (3) the transmission conduits or aqueduct; and (4) 
the distribution system, including service reservoirs. 

Purif icat ion a n d  Treatment.-Historically, the purification 
of water began well in advance of the discovery of the role of mater 
in the transmission of enteric diseases or the germ theory of 
disease itself. Noteworthy facts related to modern practice are: 
(1) that James Simpson built the first water-filtration plant for 
the purification of Thames river water in 1829; (2) that John 
Snow gave epidemiological proof that the London cholera epidemic 
of 1854 n7as traceable to water drawn from the Broad street well 
(or pump, as it was called) ; and (3) that the city of Altona. Ger., 
ahich took its raw water from the Elbe river, was protected by its 
filters against the cholera epidemic of 1892 that ravaged the neigh- 
bouring upstream city of Hamburg, which used unfiltered Elbe 
river water. 

Opposing the degradation of water by pollution are certain nat- 
ural purifying forces. Among them in surface waters are sunlight, 
which speeds the destruction of disease-producing organisms and 
bleaches colour; time, which causes pathogens to become devital- 
ized and to die and organic matter to decompose and be stabilized; 
and sedimentation, which allows material held in suspension to set- 
tle out in quiescent river reaches, ponds, lakes and reservoirs. In  
ground waters, natural filtration is the most potent purifying force. 
However, crevices, large pore spaces and solution passage occur in 
some geological formations. In  these, little if any purification 
takes place. The hygienic quality of waters from such sources is, 
therefore. always suspect. 

There are three general categories of water-purification works: 
filtration plants, iron-removal plants and softening plants. 

Fi1t~ation.-In the course of their history, filtration plants have 
been constructed in two forms: as slow filters and as rapid filters. 
The older slow filtration plants, generally speaking, have consisted 
of large beds of relatively fine sand of moderate depth. Through 
the beds of sand the water seeps vertically downward into a sys- 
tem of underdrains. Most of the suspended impurities are re- 
moved in the top inch or two of the sand. After operating for a 
month or so at  a rate of downward flow of about 5 in. per hour, 
the resistance to further passage of water becomes so great that 
the top layer of sand must be removed or washed in place. Re- 
moved sand is cleaned at  convenient times, and the bed is resanded 
when it has been reduced in depth from about 42 in. to not less 
than 24 in. For waters that are relatively free from turbidity and 
not too heavily polluted, filter performance is excellent. The ef- 
fluent is clear and largely free of bacteria; the filter however, will 
remove only about one-third of the colour. In  modern practice 
the effluent is chlorinated for safety. 

In England, waters not suited for direct filtration have been 
strained through rapid filters or rotary drums covered with fine 
metal screens called microstrainers in order to reduce their content 
of clogging substances. Both turbidity and algae are removed by 
rapid filters, algae alone by microstrainers. 

In  the newer rapid filtration works, the water is treated with 
a coagulant, such as aluminum sulfate, ferric chloride or ferric 
sulfate. Flocculent precipitates are formed with the aid of stirring 
devices and carry down most of the suspended matter during the 
more or less quiescent flow of the treated water through sedimen- 
tation basins. The settled water is filtered through a group of 
small beds of relatively coarse but uniform sand at  rates of 192 
to 288 in. per hour (2  to 3 gal. per square foot per minute). The 
filtering bed, which is about 30 in, deep, is cleaned as a unit either 
by backwashing (upward-flowing water) alone or by air agitation 
followed by backwashing. The filtered water is disinfected with 
chlorine. Heavily polluted waters may be chlorinated both before 
and after filtration. Bad odours and tastes may be adsorbed on 
activated carbon or destroyed by high doses of chlorine or chlorine 
dioxide before filtration. In  these ways a clear, colourless, palat- 
able and safe water may be produced. 

Iron and ,Va~zganese Removal.-Because iron and manganese 
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are held in solution in water only in the absence of oxygen, their 
removal is generally accomplished by aerating the water to oxidize 
them to the insoluble state and by removing the resulting precipi- 
tates in slow or rapid filters. These metallic impurities are elimi- 
nated also by contact oxidation in beds of treated zeolite that are 
regenerated with potassium permanganate. Zeolites are natural 
or synthetic insoluble sodium-aluminum silicates. For iron and 
manganese removal, they are pretreated with manganous sulfate 
and potassium permanganate. (See also ION EXCHANGE: Appli- 
cations.) 

Softening.-Hard waters are softened either by the addition of 
precipitating chemicals or by passage through beds of ion-exchange 
media. Useful chemicals are lime for bicarbonate hardness and 
soda ash for chloride and sulfate hardness. Ion exchangers are 
beds of zeolites, carbonaceous materials or resinous substances. 
Depending upon their nature and that of the ions exchanged, the 
beds are regenerated with salt, acid, soda ash or caustic soda. 

By the proper selection and protection of water sources and by 
rigourous treatment of the available waters, some countries have 
been able to wipe out epidemics of water-borne disease. To give 
but a single example, deaths from typhoid fever in Toronto, Ont., 
were 93.1 per 100,000 population in 1890, 43 in 1910 and 0 in 1945 
and later. However, in many parts of the world, water-borne dis- 
eases remain among the leading causes of illness and death because 
sanitation in general and water supply and purification in particular 
lag behind attainable standards. 

Transmission of Supply.-Conduits.-Large conduits through 
which water flows to the community by gravity are sometimes open 
channels, more often cut-and-cover aqueducts and sometimes tun- 
nels. These structures are placed on grades that, although rela- 
tively flat, will overcome the frictional resistance to flow at reason- 
able velocities. Cut-and-cover aqueducts are normally constructed 
of reinforced concrete and given a horseshoe-shaped cross section 
for structural reasons. As their name suggests, they are built 
partly in cut, and the earth removed is employed to give them a 
protective cover. Grade tunnels are generally similar in shape. 
They are lined with concrete unless they serve only as passageways 
for one or more strands of pipe. Water-supply tunnels are driven 
through rock, clay or other geological formations in much the same 
way as vehicular and railway tunnels. Large conduits that trans- 
port water pressure are usually constructed as: (1) circular tun- 
nels often driven beneath undulating terrain at considerable depth 
and of great length; (2) reinforced concrete pipe generally precast 
and prestressed; and (3) steel pipe in longitudinally welded 30-ft. 
sections joined in the field by bolted sleeves that compress rubber 
gaskets to seal the transverse joints. 

Smaller pressure conduits are usually made up of cast-iron or 
cement-asbestos pipe. Cast-iron and steel pipes are protected 
against corrosion, internally by cement or bituminous linings, ex- 
ternally by bituminous paints or cloth impregnated with bitumi- 
nous substances. Corrosion may be held in check also by adding 
lime, metaphosphates or other stabilizing chemicals to the water 
itself. 

Pressure lines that transmit water over long distances usually 
are placed below the hydraulic grade line, a hypothetical line traced 
by the height to which water would rise from within the conduit 
if free to do so. 

Pumping.-Water is usually lifted to desired elevations or placed 
under pressure by centrifugal or similar types of pumps. Pumps 
are generally electrically driven, with diesel engines provided as 
a secondary source of power where the electricity is not generated 
at  the ~u lnp ing  station itself or where electric feeder lines cannot 
be supplied from more than one power source. Lake and river 
supplies that are to be purified at  the source may include both 
low-lift pumps that raise the water to the treatment works and 
high-lift pumps that drive it to the community. Springs and flow- 
ing artesian wells may need no pumping. From all other ground- 
water sources, water must be lifted or pumped at  least to the 
ground surface. Suction lifts must be kept well below atmospheric 
pressure (34 it .) .  Deep-well pumps may be inserted into the well 
casing or bore hole a t  any desired depth, often below water level. 
If necessary, multiple-stage units can discharge water directly into 

distribution systems. Dug wells from which water is drawn by 
rope and bucket are the most primitive sources of ground water. 
If they must serve many users, their contamination cannot be 
avoided. Periodic chlorination, preferably daily, will offer some 
protection. If pumps are installed and the well tightly covered, 
pollution can be reduced. 

D i s t r i b u t i o n  of the Supply.-Piping.-Cast iron is the pre- 
ferred material in most distribution systems. Pipes of this durable 
metal are centrifugally cast in lengths of up to 20 ft .  and in diam- 
eters of up to 36 in. Lead and other calked joints have been super- 
seded, very largely, by bolted compression joints with rubber 
gaskets. Only sizable feeder mains within the distribution system 
are normally made of steel. Fire hydrants, too, are usually cast in 
iron if they are to stand above ground; so-called flush hydrants 
provide an outlet to which a portable hydrant must be connected. 
Water mains and service pipes are laid below freezing depth. I n  
the northern United States, this is about 5 ft. At least 2 ft. of 
cover is required to protect mains against street-traffic shock. 

Pressure.-Water pressures in distribution systems are held a t  
about 60 lb. per square inch (p.s.i.), even in districts where fire 
engines are capable of boosting hydrant pressures to adequate in- 
tensities. I n  order to assure a pressure of 75 p.s.i. for direct hy- 
drant streams, the distribution pressure must be elevated to 100 
p.s.i. or more. This makes for increased losses through leaks in 
public mains and in water systems in buildings. Pressures in resi- 
dential areas are often but 40 p.s.i. and, sometimes, even less. 

Booster Pumps.-Hilly communities sometimes are divided into 
service zones that differ in elevation by about 100 ft .  The water 
is lifted to the high-lying areas by booster pumps. Each zone may 
have its own distribution reservoir or be served from a higher- 
lying district through pressure-reducing connections. Some com- 
munities, among them Boston, New York and Philadelphia, have 
separate fire-supply grids in which the pressure is raised, on call, 
by pumps standing by in power stations. Many factories and in- 
dustrial complexes are given additional fire protection by private 
fire pumps, pipe grids, yard hydrants and sprinkler systems. When 
a fire breaks out, the pumps force water into the system from 
streams and other nearby bodies of water. Since these are often 
unsafe from a health standpoint, private systems should not be 
interconnected with municipal water mains. Rigid separation of 
the two systems is required by some public authorities; cross- 
connections consisting of a t  least two approved check valves tested 
for tightness at  regular intervals are permitted by others. 

Reservoirs.-Distribution or service reservoirs provide: (1) 
equalizing or operating storage; (2)  fire reserve; and (3) emer- 
gency reserve. Equalizing or operating storage compensates for 
hourly and peak variations in demand; the fire reserve must be 
large enough to fight a serious conflagration; and the emergency 
reserve must be of such magnitude that reservoir inflow can be 
stopped while needed repairs are being made to supply conduits. 
I n  the interest of water sanitation, distribution reservoirs are 
covered wherever possible. Reservoirs that must be left open 
because of their large size are protected against surface drainage 
and human access. The water obtained from such reservoirs may 
be given secondary chlorination. 

Service reservoirs are situated a t  sufficiently high elevation to 
provide water under adequate pressure. Where there is no suitable 
natural height of ground for them, they are constructed as stand- 
pipes or elevated tanks. All of the water supplied to a given area 
may pass through its service reservoir, or this unit may float on 
the line, filling through a connecting main a t  times of low draft and 
emptying through it a t  times of high water use. 

Water-Supply Management.-Required Amounts and Ca- 
pacities.-The over-all needs of the average United States com- 
munity mounted at  mid-20th century to about 140 gal. per person 
daily, divided about as follows: (1) 50 gal. each to residences and 
industry; (2) 20 gal. to commercial establishments; and (3)  10 
gal. to public uses, such as public, buildings, fountains, swimming 
pools, street and sewer flushing and fire fighting. About ten gal- 
lons are lost in distribution or are otherwise unaccounted for. I t  
is obvious that water consumption depends on the nature of the 
community: heavy industrialization and prosperous residential 
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quarters, for example, can increase per capita consumption. 

Representative over-all values for large cities in the United 
Kingdom are much lower than in the U.S. The London Metropoli- 
tan Water board, for example, in the 1960s registered a consump- 
tion of under 60 gal. per person daily. There, as well as in other 
growing countries of the ~ ~ o r l d ,  however, the trend is toward higher 
consumption. In  the United States, air conditioning, wider use 
of automatic household equipment and increasing numbers of fix- 
tures, as well as industrial development, continued to push con- 
sumption upward. 

The safe yield of surface waters is estimated from records of 
stream flow or water stage by suitable statistical methods The 
total length of surface streams in the United States is close to 
3,000,000 mi., and their flow is recorded a t  about 10,000 sites. 
Impounding reservoirs, depending upon stream-flow conditions 
and degree of development, are economically useful when they 
store up to about 25y0 of the mean annual flow in well-natered 
regions and often more than two times the mean annual flow in 
semiarid regions. 

The safe yield of ground-water supplies is determined by pump- 
ing tests. The volume of water in the interstices of the soil and 
rocks of the United States at depths less than 2,500 ft.  is esti- 
mated to equal the total recharge of ground water during the last 
150 years. I t  is for this reason that it has been possible to over- 
pump many ground-water sources. Nevertheless, observed drops , . 
in ground-water levels in excess of 150 ft. between 1900 and 1950 
are a warning that overpumping cannot be long continued with 
impunity. I n  the London area, flowing artesian wells no longer 
exist. Owing to overpumping, mostly of privately owned wells, 
the ground-water level has sunk to as low as 250 ft. be10117 mean 
sea level. 

The collection and transn~ission portions of public water supplies 
are generally dimensioned, for economic reasons, to deliver to the 
service reservoirs the maximum daily flow, or about 150% of the 
mean annual requirement. Pumping and purification works at- 
tached to these portions are given about the same capacity but 
with an allowance of one or more stand-by units to permit repairs 
to be made. 

The distribution system and its feeder mains must care for 
needed fire flows and coincident draft. For the protection of the 
central community against runmay conflagrations, the National 
Board of Fire Cnderwriters in the U.S. required fire flows of 1,000 
gal per minute for towns of 1.000 people, and up to 12 000 gal. 
per minute for populations of 200.000 or more, ni th  2,000 to 
8,000 gal. per minute for a second fire. b'ater must be available 
at  these rates along ni th the coincident rate of draft for at least 
lour hours in small communities and ten hours in large communi- 
ties. 

The equalizing storage of distributing reservoirs usually amounts 
to about 15% of the average daily demand, but it may be as great 
as joyo when nater  is pumped to storage during but 12 hours of 
the day. The fire reserve depends on the rates of flow and dura- 
tion suggested by the National Board of Fire Underwriters. 
Keeded emergency reserve depends greatly upon the nature of 
the supply. A five-day reserve at  maximum flow is suggested by 
the National board. but, in practice, this value is rarely attained. 
The United Kingdom has similar fire-fighting requirements, but 
U.S. cities, because of the nature of their construction, much care- 
lessness and ~ ~ i d e  necessity for winter heating, present greater fire 
risks and must be more fire ready. 

The smallest pipes included in the distribution gridiron of U S. 
communities are six inches in diameter. In  the United Kingdom 
pipes four inches or less in diameter are quite common. Distri- 
bution systems within d

w

ellings are proportioned to meet fixture 
demands. 

Depending upon expected rates of population growth and rates 
of interest on loans, large and important components of the water- 
supply system that are not easily increased in size or duplicated 
are designed to meet estimated requirements up to 50 years in the 
future Examples are dams, aqueducts and tunnels. The design 
period for wells, distribution systems and purification plants sel- 
dom exceeds 25 years. Laterals and secondary mains of distri- 

bution systems, however, are normally dimensioned to full 
development. 

Costs and Charges.-The capital invested in the public water- 
works of the U.S. a t  mid-20th century amounted to about $100 
per person served. However, the cost of reproducing these works 
and of new construction was about $250 per person served. Of 
the various components of the system, the collection and trans- 
mission works normally cost about 33% of the total. the distribu- 
tion system slightly more than 50% and the purification plant 
about lo%, the remainder being the cost of acquired real estate. 
There are wide variations from these values in individual supplies. 
Much of the investment in smaller communities is chargeable to 
fire protection. 

Including interest and depreciation, as well as charges against 
operation and maintenance, water costs from $50 to $300 per 
1,000;000 gal. to collect, purify and distribute. I t  is charged for 
accordingly. Common prices to the consumer usually range from 
10 to 25 cents per 100 cu.ft. On a weight basis, this is generally 
four cents a ton or less delivered to the point of use, a remarkable 
bargain. There are a number of different methods of charging.for 
water. In  the United Kingdom, domestic water is paid for in 
proportion to the "rateable" or net annual value of the property 
supplied. The London rate is lo%,  with additional charges for 
garden use. Industrial properties are metered, and the amounts 
used are billed at  a rate of 14 cents per 1,000 gal. Many U.S. 
cities are almost fully metered and charge only for the water 
actually consumed. Others collect at a flat rate based either on 
the frontage of the premises served or the number, and some- 
times also the kind, of fixtures installed. A single meter rate is 
applied by some communities, a sliding scale by others. The 
sliding scale reduces the unit cost above certain magnitudes. 
There may be a stand-by charge for the service whether water is 
d ra rn  or not. 

Organization and Ope?-ation.-Generally speaking, the organiza- 
tion and operation of water supplies has moved from private to 
public control. In  metropolitan areas, multiple undertakings have 
been combined within single authorities. Water districts are some- 
times formed by small neighbouring communities as co-operative 
ventures. 

Kot more than 15% of the community water supplies of the 
United States were in private hands in the 1960s. The private 
water companies received a return not only for water purchased by 
private consumers and public bodies, but normally also a hydrant 
rental, which is paid by the community as a ready-to-serve or 
fire-protection charge. In  some countries, the Philippines, for 
example, a national water authority designs, constructs and oper- 
ates all public water supplies. 

Water mains are extended farther and farther into the country- 
side as comn~unities spread. There comes a time, therefore, when 
rural networks can be constructed with good economy. The rural 
water supplies of the United Kingdom and Holland are examples. 

Some communities, especially those with much industry, have 
installed dual water supplies that differ in the general accepta- 
bility but not in the safety of their product. Use of the supply 
of inferior quality is confined to suitable industrial purposes, 
sewer and street flushing, and the like; that of superior quality 
is used for drinking and the other needs of the people. Danger 
of interconnecting such supplies has kept most municipalities from 
adopting the dual scheme. 

Large communities often recruit their own engineering force to 
plan and design major additions to their works. Consultants may 
be called in only to advise on specific matters. Smaller cities 
and towns often use the services of a consultant for planning and 
designing their entire project and for supervising its construction. 
By these practices, a high degree of competency can be marshalled 
for the development of effective water schemes. 

A like degree of competency is called for in the operation of 
\~aterworks. Large sums of money are administered. There are 
heavy responsibilities, both ethical and legal, for the protection of 
the community against disease and fire. Adequate maintenance of 
all parts of the system is essential to their proper functioning and 
to the conservation of water. Good records of operation require 
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the inclusion of recording meters on supply mains and of water- 
level recorders on reservoirs. Leakage or waste surveys will 
identify controllable water losses, including not only undetected 
breaks in pipes but also leaky fixtures on private premises. 

See also KATLRAL RESOURCES : Water; PLUMBING : Water-Sup- 
ply Systems. 
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(G M FA ) 
WATERTOWN, a town (township) of Massachusetts, U S., 

in Middlesex county, is on the Charles river about 7 mi. \V. of 
Boston. Founded and incorporated in 1630 by Sir Richard Salton- 
stall and the Rev. George Phillips. it was one of the four earliest 
Massachusetts bay settlements and the first inland farming toxvn. 
The name may have derived from the fact that the area was well 
watered. Fishing in the Charles river proved of great importance 
in the early periods. For about 20 years, Watertonn ranked as the 
most populous town in the colony, but gave way to Boston. Its 
area once included \f7altham (9.v.) and Weston, most of Lincoln, 
and parts of Belmont and Cambridge (9.v.). Taxation without 
representation was protested in 1632 when its townspeople refused 
to pay a tax of f60  for the purpose of erecting a stockade fort in 
Cambridge, Mass. Watertonn lays claim to be the "cradle of the 
town meeting" as the first board of selectmen was elected there 
in .4ug. 1634. The town, fermenting with anti-British sentiment, 
ITas highly involved in the revolutionary efforts. From there Gen. 
p s e p h  R7arren left for Bunker hill The provincial assembly met 
in the tonn from April to July 1775; the ~Iassachusetts general 
court from 1775 to 1778; and the Boston town meetings during the 
siege of Boston. 

The first gristmill, built on the falls of the Charles river, was 
constructed in the early 1630s. The second mill, a cloth fulling 
mill, \\as established in 1662. This early industrial development 
continued, becoming more varied and adapted to the demands of 
the times, especially after 1830. One of the best known plants is 
the United States arsenal, started in 1820. Modern manufactures 
include clothing. measuring tools, heating apparatus, toys, paints 
and rubber goods. Watertown is the location of the Perkins In- 
stitution for the Blind (founded in Boston in 1829 and removed 
to Watertown in 1912), which possesses one of the largest Blindi- 
ana libraries in the world. For comparative population figures 
see table in MASSACHUSETTS : Population. (M. E, L.) 

WATERTOWN, a city of northern New York, US. ,  the seat 
of Jefferson county, located on the Black river 10 mi. E. of Lake 
Ontario, is a gateway to the Thousand Islands resort region, to 
northeastern Ontario, Can.. and to the St. Lawrence power and 
seaway projects. Founded in 1800 by New England pioneers at- 
tracted to the spot by the falls in the river. Watertown was in- 
corporated as a village in 1816 and as a city in 1869. I t  is the 
trade, banking and cultural centre of a large dairy and resort 
region. Unlimited electric power is available. Chief among the 
manufactured products are hydraulic equipment. tool appliances, 
snom,plows, paper, paper products and papermaking machinery. 
Points of interest are Public square, the business heart of the city, 
and the Roswell P. Flower library and museum, containing relics 
of Indian life and of French 6migrCs who settled in the region 
after 1802. F. W. M7001worth (9.v.) lived for a time in IVater- 
town and there conceived the idea of the "five and ten cent store." 
For comparative population figures see table in NEW YORK : Popu- 
lation. (M. E. MA.) 

WATER TURKEY: see SKAKCBIRD. 
WATERVILLE, a city of Maine, US. ,  in Kennebec county, 

is on the Kennebec river 19 mi. N. of Augusta. A trading post 

was established at Ticonic falls early in the l i t h  century and in 
1754 Gen. John \Vinslow built Ft.  Halifax on the east bank of 
the river. Waterville's early settlers came from Massachusetts 
and were mainly of English ancestry. They were followed by 
French-Canadians and in the late 19th century Syrian immigrants 
arrived. In  1802 itTatervil1e was separated from Winslow to the 
east and in 1873 from Oakland to the west. I t  became a chartered 
city in 1888. 

The chief manufactures are textiles, shirts, wood products, 
plastics and ice cream. Railway repair shops are maintained 
there. R'aterville is a shopping and market centre for the nearby 
vacation regions of the Belgrade and China lakes. The city is 
the seat of Colby college. a liberal arts college founded in 1813, 
and of two private secondary schools, Coburn Classical institute 
and Thomas junior college. For comparative population figures 
see table in ~ I A I X E .  Population. (H.  B. R4.) 

WATERWAYS, INLAND, include both natural channels 
maintained for navigation and artificial channels or canals that 
may be used for irrigation, drainage and water supply as well as 
for navigation. See LAND RECLADIATION. Traffic on inland water- 
ways and international agreements affecting them are dealt with 
in the article INLAND WATER TRANSPORT. (See also the articles 
on particular rivers, canals and places; e.g., KIEL; MEUSE; 
THAMES.) 

E a r l y  History.-The earliest waterways in the form of level 
cuts and adapted river sections probably served for both irrigation 
and navigation. Many examples of these cuts remain in Mesopo- 
tamia. About 510 B.C. Darius undertook the construction of a 
canal linking the Nile with the Red sea-the forerunner of the 
modern Suez canal. Similar projects were promoted by the 
Romans. Early Chinese canals include the Ling Ch'u canal in 
Kwangsi (3rd century B.c.), the canal between Ch'ang-an to the 
Yellow river (Hwang-ho), built 133 B.c.. and the Grand Canal of 
China, joining the Pei-ho, Hwang-ho and Yangtze rivers This 
had sections in use by the 7th century A D.  I n  Europe Charle- 
magne planned an ambitious waterways system connecting the 
Main. Rhine and Danube. In  England the oldest artificial canal, 
the Fossdyke. a relic of Roman occupation, connecting Lincoln 
with the Trent river, was originally built primarily for drainage 
but was later also developed for navigation. Similar canals were 
built in the Low Countries, Italy, Russia and India during the 
13th, 14th and 15th centuries. Although it seems that some form 
of incline was used on the Grand Canal of China, it was not until 
the lock was invented to raise or lower boats between different 
water levels that inland navigation could be further developed. 
Some doubt exists as to who invented or first made use of locks. 
They may have been introduced in China and Holland as early as 
the 14th century, but undoubtedly considerable credit for them be- 
longs to Italy. An early lock was built in 1373 at  \'rees~rijk in 
Holland. Filippo degli Organi and Fioravante di Bologna con- 
structed at  Viarenno, near Milan. a lock chamber enclosed by a 
pair of gates in 1438-39 and, half a century later, Leonardo da 
Vinci completed six locks uniting the canals of Milan. The first 
pound lock in England is thought to have been built for the Exeter 
canal about 1564-67. The introduction of the lock marked an im- 
portant phase in the development of inland navigable systems. 
The locked Briare canal. connecting the Loire with the Seine. was 
completed in 1642 and was soon followed by the Canal du Midi, or 
Languedoc canal (1666-81). which is often regarded as the pioneer 
in modern Europe. I t  connects the Mediterranean with the Bay 
of Biscay. has 119 locks in a length of 148 mi. and rises to 620 ft .  
above sea level. In  Sweden a canal with locks between Eskilstuna 
and Lake Malar was finished in 1606. 

MODERN DEVELOPMENTS 

G r e a t  Britain.-The first canal in the modern sense was the 
Bridgewater canal opened in 1761 to carry coal from the Worsley 
mines to Manchester. I ts  success inspired the Grand Trunk 
canal, which connected the Mersey with the Trent. A canal boom 
ensued and new routes spread all over the country. After 1830 
this remarkable expansion was severely checked by the railways. 

I n  the 20th century the canals were hit still further by road 
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related to large navigable rivers 
such as the Rhine. Danube. Oder. 
Elbe. Scheldt. Seine and V o l ~ a .  - 
Inland water transport mas de- 
veloped through regularizing such 
rivers by canalizing dificult sec- 
tions, by building lateral canals 
or by connecting them with en- 
tirely new artificial canals. 

France.-France developed an 
extensive inland waterways sys- 
tem in the 18th and 19th cen- 
turies. Though its inland water- 
ways total about 8,000 mi., only 
3,000 mi. of canals and 2,000 mi. 
of rivers were being worked in 
the early 1960s. These comprise 
three main groups: the main net- 
work in northern, eastern and 
central France, bounded by Le 
Havre, Dunkirk, Strasbourg, 
Lyons and Nevers; and two iso- 
lated secondary networks in Brit- 
tany and southern France. Major 
waterways include the Seine, the 
Rhbne and the Rhine. The 
Seine has a minimum depth of 
104 ft .  downstream from Corbeil. 
I t  is canalized upstream from near 
Rouen and is joined by the Havre- 
Tankarville canal and by the 
canalized Oise near Paris. The 
RhBne, with a normal depth of 
63 ft.. connects with the Sabne 
and with the canals to Marseilles 
and Skte. The 300-ton water- 
ways form the largest group, 
totaling about 1.300 mi. They 
comply with a law of 1879 to 
standardize principal routes for 
barges 126 ft. by 164 ft. carrying 
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up to 340 tons at  a d r a f t  of 104 
ft. The minor canal5 in Brittany 

F I G .  1.- DIVISIONAL ORGANIZATION O F  BRITISH WATERWAYS UNDER T H E  BRITISH TRANSPORT COMMISSION and southern France total about 

haulage. Successive government committees made proposals for 
their future. The most important was the royal comn~ission 
(1906-09). which recommended central control and the standard- 
ization of the four main routes from the ports to the hlidlands for 
100-ton barges. All the reports stressed the urgency of co- 
ordination, but though some government control v a s  introduced 
during IVorld IVars I and 11. nothing permanent was achieved until 
the Transport act of 1947. This transferred most of the canals and 
canalized rivers, excluding undertakings such as the Manchester 
S'hip canal. Bridgewater canal and the Thames, to the British 
Transport commission. 

Under nationalization a unified system of about 2,100 route 
miles a t  last became possible. Considerable rehabilitation of traf- 
fic routes was carried out and scientific research fostered The 
major routes include the Aire and Calder. Sheffield and South 
Yorkshire, and Trent Navigation. from the Humber to Leeds, 
Sheffield and Nottingham, respectively; the m'eaver Navigation 
from the Llersey to Cheshire; the Gloucester Ship canal and 
Severn river from the Bristol channel to f orcester and Stour- 
port-on-Severn; and the Grand Union and Lee Savigations serv- 
ing the Midlands and London. A substantial part of the remaining 
mileage of matermays is virtually unused for navigation, though 
still in use for drainage. water supply, etc. 

Europe.-In Europe the chief canal networks are in France. the 
Netherlands. Belgium. Germany and the Soviet Cnion. I n  some 
cases the routes are interconnected, thereby facilitating long 
through hauls for international traffic. They are mostly closely 

1,720 mi. About 50.000.000 tons 
are carried on France's waterways annually in a fleet of 10.400 
craft (total capacity about 3.750,000 tons). An improvement pro- 
gram was under way in the late 1950s in the Seine and Rh6ne- 
Sabne routes. A hydroelectric project for the RhBne involved the 
building of eight major navigable canals. The first. 18 mi. long, 
between Donzkre and Mondragon. was completed in 1952. I t  in- 
cludes the Bollkne lock. 640 i t .  by 39 f t .  Three 300-ton routes 
were to be improved-Dunkirk-Bauvin-Lille; Bauvin-Etrun-Paris 
and AbEcourt-Strasbourg. 

Sew waterways projects in France included the following: (1) 
Canalization of the hloselle to take 1,350-ton barges. (2) Grand 
Canal d'Xlsace between Base1 and Strasbourg. Two sections be- 
tween Basel and Ottmarsheim were completed in 1954 and the 
Fessenheim section was to be completed later. Locks are two- 
chamber, the largest 607 ft. by 82 it .  ( 3 )  IVork was resumed again 
on the Canal du Nord. which was started in 1907 between the 
SensCe and the Somme canals. The completed portion was se- 
verely damaged in World ITar I and, though work had been re- 
surned later. it was halted in 1932. 

Belgizltn.-Belgium's inland waterways total about 1.100 mi., 
including approximately 600 mi, of canals. some of which rank as 
ship canals. The system has developed largely from the Scheldt 
and Meuse rivers. with Antwerp as a key point. Three main routes 
connect the port to industrial centres a t  Likge via the modern 
Albert canal; to Brussels and Charleroi; and to Ghent and the 
Borinage coal district. There are also two cross-countri routes, 
one in the south connecting the French network with Liilge, the 
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other in the north linking the coastal ports to Ghent and Antwerp. 
Traffic on the Belgian waterways, much of it from the French and 
Belgian coal fields and industrial areas, amounts to more than 
50.000.000 tons annually. Major developments were planned, 
particularly for large- craft. 

SCALE OF FEET '1-- RIVER MAIN 
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F I G .  2 - P L A N  O F  L O C K S ,  W E I R  A N D  H A V E N  O N  T H E  RIVER M A I N  N E A R  
F R A N K F U R T  

Belgium's most up-to-date ~vaterway is the Albert canal, started 
in 1930 and completed before the outbreak of war in 1939. Eighty 
mi. long. it connects the port of Antwerp nith Li&ge on the largely 
canalized Meuse and it crosses a highly industrialized area. I t  
has a minimum bottom width of 80 ft .  and a middle depth of 16 
ft. and can be navigated by vessels of 2.000 tons. Fast boats can 
do the passage in 15 hours. The authorized speed on the canal 
is six to seven miles an hour. There are six sets of triple locks, 
electrically operated, the two largest in each set being 446 ft. long 
and 52 it .  wide. 

Improvements between Charleroi and Clabecq would enable the 
whole of the Brussels-Charleroi route (depth 10 it .)  to be used 
by 1.350-ton craft. 111 the Borinage area a new canal, also for 
1,350-ton craft. was to link Kimy, Blaton and PCronnes. A circu- 
lar canal around Ghent for 2.000-ton craft to link principally the 
tidal Scheldt. the Upper Scheldr and the Ghent-Terneuzen canal 
was also being built. The Upper Scheldt and the Ghent-Terneuzen 
canals were being improved. 

.Vetl~erlands.-JVaterways occupy a dominant position in inland 
transport in the Netherlands. which has the largest waterway fleet 
in Europe. Canal development in such a low-lying country origi- 
nated partly for drainage and flood control. There are about 3,500 
mi. of canals and 700 mi. of navigable rivers-nearly one-fifth 
of the total being usable by craft of over 1,500 tons capacity. 
Traflic carried by waterways is in excess of 95.000,000 tons an- 
nually-nearly four times as much as that by rail. There is a 
considerable network of canals in the north of the country, but the 
outstanding developments have been planned to enable large craft 
to penetrate farther inland from the seaports of Rotterdam and 
Amsterdam (see also Ship Canals, below). Canals were cut to 
link with such rivers as the Rhine. Maas (Meuse) and Scheldt, 
thereby serving numerous towns in the Netherlands and joinlng up 
with the waterway systems of Belgium. France and Germany. A 
number of projects were undertaken in the 20th century to provide 
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routes for barges of over 1.000 tons. Particularly notable were 
the developments of the route between Kijmegen and Maastricht 
connecting with the Rhine and Rotterdam in the north and ~ i t h  
Belgium's Albert canal in the south. Designed for 2.000-ton 

barges, they comprised the Meuse-Waal canal, the canalization of 
the hIeuse and the Juliana canal. The latter, which was opened 
in 1935, is about 20 mi. long, 16 ft. deep and 50 i t .  wide (bottom). 
I t  has only four locks (446 ft. by 113 f t . ) .  To  eliminate a bottle- 
neck at  Lanaye, a better connection with the Albert canal, which is 
also navigable by 2,000-ton barges, was put in hand in 1958. 
The JVilhelmina canal ( 191 5-23) was built to cope with expand- 
ing coal traffic from Limburg to the west of the country. and 
the Twente canal, opened 1936 and usable by 1,350-ton barges. 
connected the thriving industrial areas of the east Netherlands 
with the Rhine and mith the canals in the north. The ambitious 
Amsterdam-Rhine canal, 44 mi. long, was started in 1931 and 
opened in 1952. I t  incorporated the old Merwede canal from 
Amsterdam to Utrecht, considerably enlarged, but from there a 
new canal was built to join the Waal, a tributary of the Rhine. a t  
Tiel. The channel from Amsterdam to Utrecht was deepened 
from 102 ft.  to 133 ft. and widened from about 65 ft .  to 161 ft. 
(bottom). The cut from Utrecht to \f7ijk bij Duurstede. mhere 
the canal crosses the Lek river, had a bottom width of 1094 f t .  
and the remaining portion to Tie1 1341 f t .  The ship lock at  Tiel, 
started in 1939 and completed in 1952, is one of the largest inland 
navigation locks in the world. I t  is 1,148 ft .  long and 59 i t .  
wide and has two intermediate gates. The canal was designed 
for vessels of 2.000 tons. 

Gerwzany.-The number of large navigable rivers in Germany- 
the R h ~ n e .  Weser. Elbe and Oder-running southeast to northwest 
was conducive to the growth of canals as east-nest links to serve 
highly industrialized areas, and there was rapid development in 
the latter 19th century. Inland water transport remains most im- 
portant. The waterways of western Germany (canals 690 mi . 
rivers 1.950 mi.) have a high traffic density, and more than a quar- 
ter of them can take craft over 1,350 tons. The large-sized Ger- 
man canals are intended for barges of 1.000 tons or more. mith 
length of 220 i t .  to 262 it.. beam 27 i t .  to 29% ft.  and draft of 
64 f t .  to 84 ft. A notable example is the Dortmund-Ems canal 
(southern section). linking the Ruhr area with the North sea. I t  
is about 70 mi long and 84 i t .  deep. Between JtTorld Wars I and I1 
a large-scale project to join the four rivers mentioned was under- 
taken. and the last link. the 250-mi. Mittelland canal giving Berlin 
connections with the North sea, Basel, the Oder and the Baltic, 
was opened in 1938. The Kusten canal from the Dortmund-Ems 
canal to Oldenburg, the Wesel-Datteln canal from the Rhine to the 
Dortmund-Ems canal, and the canalization of the Neckar as far as  
Heilbronn were also undertaken in the 1930s. Projects in progress 
in the late 1950s included a widening of the Dortmund-Ems canal: 
further canalization of the Main above \f7iirzburg; the canalization 
of the Keckar south of Heilbronn toward Stuttgart;  and further 
canalization of the hlittelweser between Minden and Bremen. All 
these projects were designed for 1.350-ton barges. Total traffic 
carried on waterways of the German Federal Republic was more 
than 110.000,000 tons annually. 

U.S.S.R.-Inland waterways play a big part in Soviet economy. 
Flat country fostered the cutting of canals to link important rivers. 
The Volga is the key to the system. Since 1930 Moscow has be- 
come an inland port "of five seas," having five ship-barge canals 
linking it to European seas (see below). The waterways are much 
used for carrying passengers as well as goods. 

BARGE CANALS 

Choice of Line.-In laying out a line of canal the engineer is 
more restricted than in forming the route of a road or a railway. 
The canal must either be made on one uniform level or must be 
adapted to the general rise and fall of the country through which 
it passes by being constructed in a series of level reaches a t  vary- 
ing heights, each closed by a lock or some equivalent device to  
enable vessels to be transferred from one reach to another. T o  
avoid unduly heavy earthwork. the reaches must follow the bases 
of hills and the windings of valleys. but it may become necessary 
to cross a depression by the aid of an embankment or aqueduct, 
while a piece of rising ground may involve a cutting or a tunnel. 
Sharp bends must be avoided, the permissible radius of curves 
depending on the dimensions of the vessels for which the canal is 
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designed and on the width of the waterway. 

Aqueducts.-Brindley took the Bridgewater canal over the 
Irwell a t  Barton by means of an aqueduct of three stone arches. 
the centre one having a span of 63 ft., and Thomas Telford ar- 
ranged that the Shropshire Union canal should cross the Dee valley 
a t  Pont-y-Cysyllte partly by embankrnent and partly by an aque- 
duct 1,007 ft .  long and 120 ft. above the river. consisting of a 
cast-iron trough supported on iron arches with stone piers. In 
the building of the Manchester Ship canal it became necessary 
to replace Brindley's aqueduct a t  Barton, which was only high 
enough to give room for barges. by a swing aqueduct. the first of 
its kind, to allow shipping to pass in the canal under it. (See  
MANCHESTER SHIP C A N ~ L . )  

Tunnels.-In a hilly country such as England many canal tun- 
nels were necessary. One of the earliest was completed in 1777 by 
Brindley at  Harecastle on the Trent and Mersey canal. It  was 
2,880 yd. long, 12 ft .  high and, being only 9 i t .  wide, was suitable 
for one-way traffic only. Like many other tunnels it had no tow- 
path. A second tunnel. parallel to this but 16 ft .  high and 14 ft. 
wide, including a towpath, was finished by Telford in 1827. I n  
tunnels without towpaths boats had to be "legged through" by men 
lying on their backs and propelling the boat by pushing their feet 
against the tunnel walls. Sometimes they were poled through 
or a fixed or endless chain was used. By the mid-20th century, 
as horses had largely disappeared, boats usually went through un- 
der their own power or with the aid of tugs. The largest canal 
tunnel in regular commercial use in England is the Blisworth tun- 
nel on the Grand Union canal, completed in 1805. I t  is 3,056 
yd. long, 15 f t .  wide and 104 ft.  high above water level. 

Tunnels on European canals, especially in France, are also nu- 
merous and of much larger dimensions than those on English ca- 
nals. One, on the St. Quentin canal, 6,200 yd. long, is 26: ft. wide 
and 22: i t .  high. The Royaulcourt tunnel on the Kord canal 
(completed 1923) is 4,757 yd. long, 33 i t .  wide and 28$ ft. high, 
with an enlarged passing place in the middle. The largest canal 
tunnel in the world is that a t  Rove, near Marseilles. (See below.) 

Dimensions.-The dimensions of a canal, apart from considera- 
tions of water supply, are regulated by the size of the vessels 
which are to be used on it and. to some extent, by their speed. 
A good depth of water is particularly important. According to 
W J M Rankine ( ~ l l a n z ~ a l  of Civil Engineering, 24th ed. [ I91  11 ).  
the depth of water and sectional area of waterway should be such 
as not to cause any material increase of the resistance to the mo- 
tion of the boats beyond what would be encountered in open water, 
and he laid down the following rules as fulfilling these conditions: 
(1) least breadth of bottom = 2 X greatest breadth of boat; (2) 
least depth of water = 1: ft .  + greatest draught of boat; (3) least 
sectional area of waterway = 6 X greatest immersed midship sec- 
tion of boat. 

Rankine was considering the small barges in use in his day, but 
his proportions are still very generally accepted. I n  large modern 
canals it is, however. usual to allow a greater clearance than 18 in. 
under the boat. the amount increasing with the size and the speed 
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of the vessels (see MECHANICS. FLUID). The ratio of wetted cross 
section of the canal to the immersed cross section of the boat 
varies in modern canals from 4 : 1 to 6.5 : 1. The larger the ratio, the 
less will be the erosion of the banks, which increases with the 

speed of vessels. The ordinary inland canal in England is com- 
monly from 18 to 30 ft. wide at  the bottom, 30 to 45 ft. a t  the 
water level. with a depth of 3% to 5 ft .  The early continental canals 
were a little larger, being usually designed for boats of 100 tons 
or more. The tendency on all continental waterway systems has 
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been to increase the ruling dimensions of both canals and canalized 
rivers in order to allow a larger proportion of the craft using the 
great free rivers, such as the Rhine, to navigate the locked water- 
ways In Germany, for instance, canals were constructed with a 
width of 69 ft. and more. Beyond Utrecht the Amsterdam-Rhine 
canal has a width of 109 ft. 

Cana l  Banks.-To retain the water in porous ground, and espe- 
cially on embankments, a watertight lining of puddle clay must be 
provided on the bed and sides of the channel. or some other means, 
such as a lining of concrete, adopted to prevent leakage (fig. 4).  
The difficulty of maintaining canals on embankments is always a 
serious one even on banks of quite moderate height. 

The sides of canals are usually sloped, the angle varying with 
the nature of the soil from 1 in 1: to 1 in 3 or even flatter. In  
rock cuttings the sides are often nearly vertical. To prevent the 
erosion of the sides by the wash from boats it is usual to protect 
the banks at or near the water line by rushes, stone rubble or pitch- 
ing, concrete or brick paving for fascine work, in some cases com- 
bined with continuous steel-sheet piling (figs. 4 and 5 ) .  A berm 
-a narrow, level strip along the bank at  or just under the water 
level-is sometimes formed in the bank to minimize the effect of 
wash (fig 5 ) .  Such bank protection reduces cost of upkeep and 
prevents excessive silting. 

Water  Supply a n d  Consumption.-Canals may be fed from 
natural lakes and streams. but artificial reservoirs often have to 
be provided. They must be conveniently situated to enable water 
to flow through feeders, particularly to the summit level of the 
canal, whence it gravitates to make up the deficiency of water 
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caused by evaporation, percolation, leakage and lockage. Addi- times intermediate gates so that only one section of the lock need 
tional feeders must also be provided for intermediate ponds. be used if a single vessel is passing. The 1,148-ft. lock a t  Tie1 on 
Water is lost every time a boat passes through a lock, and up the Amsterdam-Rhine canal is divided into three such sections. 
traffic consumes more than down. An ascending boat entering a Lock gates may be built of oak or, in large modern canals, of 
lock displaces a volume of water equal to its submerged capacity. steel. A pair of gates when closed meet a t  an obtuse angle pointing 
The water so displaced flows into the lower reach of the canal and. toward the higher reach of the canal so as to withstand the pressure 
as the boat passes through the lock, is replaced by water flowing of the water. The ends of the gates are finished with vertical mitre 
in from the upper reach. A descending boat also displaces a vol- posts which meet and make a watertight joint. The  base of the 
ume of water equal to its submerged capacity, but in this case gates rests against a sill in the lock floor and also forms a water- 
the displaced water flows back into the higher reach where it is tight joint. When open, the gates fit into recesses in the walls. 
retained when the lock gates are closed. An insufficient water The timber uprights nearest the lock walls are called heelposts; 
supply may affect the density of traffic and prevent the enlarge- they work on a pivot in the lock bottom and are rounded to enable 
ment of locks to accommodate more economical craft. Hence them to rotate tightly in a hollow quoin in the wall. Iron straps 
economy of water consumption is most important. This is often round the head of the heelpost let into the coping stone support 
aided by side ponds into which part of the water from the lock the gates, which are often operated by balance beams projecting 
being emptied is discharged and stored instead of flowing into the over the lock side. With many small locks, however, hand gearing 
lower reach. I t  can be returned to the lock when refilling takes 
place. Up to half the lockage water may thus be saved. Even 
greater economy is possible with shaft locks by the use of side 
ponds placed one above the other and operated in turn. A double 
lock, where one acts as a side pond. inclines and lifts also facilitate 
economy. With some canals, however, pumping back of the water 
is required to compensate for losses, particularly in dry weather 
and on summit levels, and there are a number of electrically op- 
erated canal pumping installations in England and on the European 
continent. 

Wasteweirs a n d  Stop Gates.-An essential adjunct to a canal 
is a sufficient number of wasteweirs to discharge surplus water 
accumulating during floods. The wasteweirs are placed at  the top 
water level of the canal, so that when a flood occurs the water 
flows over them and thus relieves the banks. Culverts, when con- 
structed under a canal embankment to pass streams and flood- 
water, must be of ample dimensions (see WEIR). Safety or stop 
gates are necessary at  intervals for the purpose of dividing the 
canal into isolated reaches so that, in the event of a breach, the 
gates may be shut and the discharge of water confined. In broad 
canals these stop gates may be formed like lock gates; in small 
works they sometimes consist of thick planks slipped into grooves. 
Stop gates consisting of a horizontally framed steel shutter of 
the width of the canal, suspended from an overhead bridge and 
counterbalanced, are used on some modern canals; these can 
be lowered by means of gearing into grooves built in the canal 
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sides. FIG. 6.-MAP S H O W I N G  I N L A N D  WATERWAYS I N  T H E  A R E A  O F  B I R M I N G H A M ,  
Locks.-A lock is a watertight chamber, generally rectangular ENG. 

in shape, which by means of gates at  either of its ends affords 
communication between two reaches of a canal a t  different levels. is employed. On many modern canals the opening and closing of 
,.Z boat wishing fo ascend from one reach to the next enters through the gates and the sluices are electrically operated. Tumbling, 
the bottom or downstream gates of the lock, and these gates are rolling, floating. sector and lifting gates are sometimes used instead 
then closed. The water level is raised to that of the higher reach, of mitre gates, sector and lifting gates being particularly suitable 
and the top or upstream gates are opened to allow the boat to with steel-piled locks. Shaft locks have the upper part of the bot- 
proceed out of the lock. In  descending from a higher reach the tom gates fixed. with only the lower part opening. 
procedure is reversed, the water in the lock being drained until it Locks may be built in flights ("risers") in which the bottom 
corresponds with the level of the lower reach. The lock chamber gates of one lock act as the top gates of the one below. Time and 
is filled and emptied through sluices fitted to the lock gates, or in water can be saved if a boat passes in the same direction through 
the side of the chamber from a culvert built in the ground, or the flight. In  certain later canals locks were built in groups, leav- 
both. Locks may be built of timber, brick or stone, but nowadays ing long reaches between the groups. For example, the Albert 
concrete and steel piling are largely used. canal in Belgium has six sets of triple locks in a length of 80 mi. 

M7ater supply, changes in levels and the type of craft using the The lift of canal locks rarely exceeded 12 i t .  up to the end of the 
waterway all influence the size of locks, and wide variations are 19th century. The modern tendency, where physical conditions 
shorn-n in their dimensions. Apart from ship canals, in England and water supply permit, is to build one lock with a high lift in 
they range from the smaller: narrow boat locks, about 75 ft .  long, preference to a number of shallow locks. Lifts of 20 to 40 f t .  are 
74 ft. wide and 5 ft. deep, to the longest locks on the Aire and not uncommon in U.S. and European canals, and the lock on the 
Calder Savigation canal. 460 ft. long. 214 it .  wide and 9 ft .  deep. Donzkre-Mondragon canal a t  Bollkne, which is 640 f t .  long and 
On the European continent the range is greater. There are excep- 39 i t .  wide, has a lift of 85 ft.. the highest in Europe. 
tional locks like the Tie1 lock (see below), or the Ruhr lock L a t e r a l  Canals.-The name "lateral canal" is given to an arti- 
(Rhine-Herne canal) 1.148 ft. by 424 ft. by 114 ft. On the canal- ficial navigable locked waterway, constructed a t  the side of or near 
ized Meuse (the Setherlands) the largest measure 853 ft,  by 46 to the course of a river which may be unsuitable for canalization 
ft. by 12% ft. Standard locks on many principal French canals or improvement. A lateral canal can draw its supply of water 
are about 126 ft .  long and 17 i t .  wide. To  economize water, canal from the river with which it is connected and is. in fact. a by-pass, 
locks are made only slightly larger than the largest vessel they vessels entering it a t  the higher end and re-entering the river a t  
have to accommodate. In  many modern canals they may provide its lower end or vice versa. 
for a train of barges, and long locks for the purpose have some- Inclines.-Economy of water and time can be effected by the 
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At peterborougL. Ont., there are two hydraulic barge lifts con- F ~ ~ R : ~ ; ~  
I 

structed about 1908. Neither lifts nor inclines are in use in the SCALE OF FEET 
, v 'QO roo a 

United States. Generally speaking, canal constructors. both in SIDE POND 

the U,S. and on the continent of Europe, have for many years F I G .  7.-PLAN O F  T Y P I C A L  LOCK O N  THE C A N A L  DU NORD.  F R A N C E  

shown a decided preference for locks to either mechanical The lock is 279 ft .  long, but  an intermediate gate, shown in the centre of 
the drawing, is used when a short lock chamber suffices for the passape of 

lifts or inclines. baraes 

Some Representative Barges on Europeart Canals Canal  Barges.-The accompanying table gives an idea of the 
and Canalized Rivers range in size of craft on European canals and canalized rivers. 

Type 

England 
xarrow boat . . . , 
Barges . . . . 
Large tank barges . . . 

France 
Typical narrow boat . , 

Barges (on standard canals). 
Barges on Seine . . . 
Rhine barges . . . . 

Belgium 
Barges (on standard canals). 
Barges on larger canals . , 

Large Rhine barges . , 
Netherlands 

Typical barges. . . . 
Largest Rhine barges . . 

Germany 
Barges (on large canals) . 

are most economically used where there are no locks, as on 
use of inclined planes or vertical lifts in place of locks. In China the Bridgewater canal in England, or where the locks are well 
rude inclines appear to have been used at  an early date, vessels be- spaced and can admit the tug and its train of barges simultaneously. 
ing carried down a sloping plane of stonework by the aid of a For example, on the Aire and Calder Navigation canal, also in 
flush of water or hauled up it by capstans. On the Bude canal England, the largest locks have a length of 460 ft .  and pass to- 
(England), now abandoned, this plan was adopted in an improved gether a tug with its train of 19 coupled compartment boats carry- 
form for small boats. I n  some cases, as on the nforris canal. New ing in all 700 tons of coal for shipment at  Goole on the Humber. 
Jersey, and between the Ourcq canal and the Marne, near Meaux. nlechanical haulage by tractors on the towpath has long been 
France. boats were conveyed on a wheeled trolley or cradle running practised, particularly in France and Germany, and was intro- 
on rails. Heavy-loaded barges are apt to be strained in this way, duced in England. An early attempt was made with a steam 
however, and to overcome the objection. inclines carrying tanks on locomotive on the French Bourgogne canal in 1873. Electric 
wheels, but filled with water on which the boat floated, were inti-0- tractors running on rails were used on the continent after the be- 
duced. Inclines of this kind were in use in England on the old ginning of the 20th century. They are used extensively in France, 
Chard canal and on the Monkland canal. In 1900 a modern type where about 1,100 of them serve nearly 600 mi. of canals: this 
was installed at  Foxton on the Grand Union canal to replace a stair- compares with more than 600 diesel oil tractors serving about 
case of ten locks. The t-70 balanced tanks, each capable of carry- 1.600 mi. The cost of installing and working a system of electric 
ing two 30-ton boats or a 70-ton barge, moved in opposite directions rail traction is justified only where, as on some of the canals in 
on 16 wheels and eight rails up and down an incline 307 it. long, the north of France, the traffic is very heavy. 
representing a vertical rise of 75 i t .  Power was provided by a Mechanical traction did not develop so markedly as towage; 
steam engine. Because of high cost and difficulty of operation, generally, its results do not show any considerable decrease in cost 
however, the incline was abandoned a few years later. compared with other haulage or towage. nor has the speed of 

Lifts.-Vertical lifts can be used instead of locks only where a craft been increased materially by it. Though the hor'sepower 
marked difference in level occurs in a short length of canal, since needed for haulage by tractor is about a quarter of that needed 
otherwise long embankments or aqueducts would be necessary to for propeller propulsion, bank erosion is reduced and cargo ca- 
obtain sites for their construction. An early example was built in pacity of the dumb craft is greater, the system is generally less 
1809 at  Tardebigge on the \Vorcester and Birmingham canal. At adaptable. 
Anderton a lift was erected in 1875 to connect the K'eaver Navi- Other means of traction include pushing tugs which. coupled 
gation with the Trent and Mersey canal, which at  that point is close to dumb barges! convert the barges temporarily into a self- 
50 ft .  higher than the river. The lift is a double one and can deal steering. self-propelled unit. Tugs fitted with winches that un- 
with barges up to 100 tons; the vessels are waterborne in a wind submerged chains fixed to either end of a canal reach are also 
wrought-iron tank 75 ft .  long and 153 f t .  wide. Until 1908 the in use in France on particularly narrow canals or in one-way tun- 
tanks were raised and lowered by means of hydraulic rams, but in nels (St. Quentin canal). By this means a tug with a convoy of 
that year electric power was substituted, each of the two tanks many barges can be hauled along canal sections. In  the Mont de 
being counterbalanced by weights and operated by electric winches. Rilly tunnel a t  the summit level of the Aisne-Marne canal. a sys- 
A similar hydraulic lift, completed in 1888 at  Fontinettes on the tem of cable traction was established in 1893, the boats being taken 
KeuffossC canal in France, raises vessels of 300 tons 43 f t . ;  and through by means of an endless travelling wire rope supported by 
a still larger example on the Canal du Centre at  La Louvikre in pulleys on the towpath. Electric capstans are often used to facili- 
Belgium, built in 1888, has a rise of 50 ft., with tanks that will ad- tate the passage of boats through locks, ~ a r t i c u l a r l ~  where they 
mit vessels up to 400 tons. This lift, and three others of the same have difficulty in entering under their own power. 
character, were completed in 1921; they overcame the rise of 217 Horse traction craft on canals was a slow method, but even 
f t .  which occurs in this canal in the course of 4+ mi. I n  1899 the though by the mid-20th century boats were mostly moved me- 
Henrichenburg lift on the Dortmund-Ems canal was opened. I t  
raises 600-ton barges 46 ft. and is operated by an ingenious ar- 
rangement of balancing floats immersed in deep tank shafts. Two 

Tow 
other notable German lifts are the Niederfinow (1933). with a rise 
of 117 ft. from the Oder to the Hohenzollern canal. and the Roth- 
ensee (1938). with a rise of 60 ft. between the Elbe and the Mittel- 
land canal. They are operated by cables and counterweights and up LAY-ay 

by floats, respectively, and both have single tanks 276 f t .  long, 39 ' 
280' 

f t .  wide. with a dewth of water 8 f t .  

Length 
(ft.) 

71% 
61~90% 

135 

gz  
127% 

up to 272% 
262% 

126% 
164 
328 

12s-229% 
400 

220-262 

Beam 
(ft.) --- 
6% 

14%-20% 
2154 

16% 
30% 
29% 

16% 
22% 

39% 

23-32 
46 

27-29 

(ft.) 

3% 
4-9% 

9 

3% 8% 
10% 
8 

7 $6 

8 % - I Z ~  
1 2  

6%-8% 

:%$:: 
(metric tons) 

25-30 
so-190 

400 

75 
280-340 

500-1,000 
600-1,350 

350 
600 

z,oooormore 

~ ~ O - Z , O O O  
2,oooor more 

1,000 or more 

Towage a n d  Haulage.-With the increasing use of diesel- 
engined power craft on the waterways between World mlars I and 
II! haulage by horses on the towpath was largely superseded. Self- 
propelled craft, tugs and mechanical traction are predominantly 
used. Barges, self-propelled by steam power, were first tried on 
the Forth and Clyde canal as early as 1789, and after 1910 the 
use of internal-combustion engines for propulsion made rapid 
strides. Self-propelled diesel barges and boats are common, some 
of them also acting as tugs, towing one or more unpowered or 
"dumb" craft. 

Towage by steam tug was first employed on the Forth and 
Clyde canal in 1802, when two barges were drawn 193 mi. in six 
hours by an engined tugboat. Tugs, steam and diesel, have since 
been extensively employed to pull one or several barges. but they 
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chanically. the speed was still necessarily restricted on many-canals 
to avoid erosion. At speeds of more than three miles an hour the 
wash of the craft and propeller vibration begin to cause erosion 
of the banks. and bank protection schemes are often necessary. 
The tractive effort required to haul a barge increases at a con- 
siderably greater ratio than the speed, and tests have shown that 
speeds much over three miles per hour are uneconomical in haulage 
and maintenance costs. 

Speeds on British canals vary from three to six miles an hour. 
In  France self-propelled barges are usually limited to 34 m.p.h., 
and a tug or tractor with a tow of barges may cover up to 18 mi. 
a day. including passage through locks. Canals of modern con- 
struction usually incorporate bank protection measures. ~vhich. 
with the greater depths provided, facilitate faster speeds. On the 
'4lbert canal in Belgium, the maximum authorized speed is six to 
sex-en miles an hour. There was a growing tendency to increase 
speed on Dutch waterways. 

I n l a n d  Ports.-Apart from those important terminals on ship 
canals which rank as ocean ports, such as blanchester or Ghent, 
there are many other intermediate wharves and inland ports as- 
sociated with canalized rivers and canals. These range from mater- 
heads such as IVorcester on the canalized Severn, small yet well 
equipped with landing: discharging. storing and distribution facili- 
ties, to extensive, well-developed inland ports such as Strasbourg, 
which is a focal point for a number of important waterways and 
has an international trade of 5.000,000 metric tons a year. Such 
ports. in an industrial environment, must have modern quays and 
be equipped with the latest cranes and other discharging appli- 
ances. warehouses. transit sheds. lay-bys, dry docks and rail and 
road access. Their terminal works. sea approaches and locks are 
akin to dock and harbour constructions. 

CANALIZED RIVERS 

A river whose discharge is liable to become quite small at its 
low stage. or which has a somewhat large fall, as is usual in the 
upper part of rivers, cannot be given an adequate depth for navi- 
gation by regulation works alone; and its ordinary summer level 
has to be raised by impounding the flow with weirs at intervals 
across the channel (see RIVER AND RIVER EKGIXEERING), while a 
lock has to be constructed alongside the weir, or in a side channel. 
to provide for ships (fig. 2). A river is thereby converted into a 
succession of fairly level reaches rising in steps upstream and 
providing a comparatively s t i l l -~~a te r  navigation like a canal; but 
it differs from a canal in the introduction of weirs for keeping up 
the water level and in the provision for the regular discharge of 
the river a t  the weirs. Canalization secures a definite available 
depth for na

v

igation, and the discharge of the river is generally 
ample for maintaining the impounded water level. as well as pro- 
viding the necessary water for locking. The navigation. however, 
is liable to be stopped during the descent of high floods. which in 
many cases rise above the locks (fig. 3) ; and it is necessarily ar- 
rested in cold climates on all rivers by long, severe frosts, and 
especially on the break-up of the ice. (This also applies to canals, 
even in England: and the suspension of traffic during prolonged 
frosts is one of the disadvantages under which canals have to 
operate.) 

Many small rivers: such as the Thames above its tidal limit, 
have been rendered navigable by canalization: and several fairly 
large rivers have thereby provided a good depth for vessels for 
considerable distances inland. Thus the canalized Seine has se- 
cured a navigable depth of 104 f t .  from its tidal limit up to Paris, 
a distance of 135 mi.. and a depth of 64 it. up to A,lontereau. 
62 mi. higher up. Regulation works for improving the Main rirer. 
from its confluence with the Rhine opposite Alainz up to Frank- 
furt, failed to secure a minimum depth of three feet at the low 
stage of the river, and canalization works, carried out between 
1883 and 1900 by means of six \\-eirs in the 261 mi. bet~veen the 
Rhine and Offenbach, above Frankfurt. provided a minimum depth 
of 8: ft. On ascending a river it becomes increasingly difficult 
to obtain a good depth by canalization because of the progressive 
inclination of the river bed. Thus, even on the Seine. with its 
moderate fall, a depth of 104 ft .  was obtained on the lower Seine 

by weirs placed on the average 13$ mi. apart, but on the upper 
Seine weirs were required at  intervals of only about 43 mi. to 
attain a depth of 64 ft. (L. A. Gs.) 

UNITED STATES AND CANADA 

U.S. I n l a n d  Navigation.- The total length of federally im- 
proved navigable rivers in the United States is about 28,500 mi. 
At least 40 distinct and separate rivers have been improved by 
canalization. (See An?zz~al Report o f  the Chief of Engineers, U.S. 
Government Printing Office.) After 1900 an immense amount 
of improvement of the inland waterways, both natural and arti- 
ficial. was accomplished. As a rule. canalization is well inland. 
the lower and middle reaches of the great rivers being open to 
navigation. For instance. on the Hudson, the first lock is a t  Troy, 
N.Y., 153 mi. from the sea; on the l~Iississippi, a t  St.  Louis. Mo., 
1,375 mi.; and on the Missouri there is open navigation to Sioux 
City. Ia..  2,146 mi. from the Gulf of Mexico. The construction 
of locked waterways near seaports to connect ocean traffic with 
inland navigation is comparatively infrequent, although the St. 
Lawrence seaway ( q . ~ . ) ,  the New Orleans Industrial canal and 
the Lake Washington Ship canal a t  Seattle (see below) are 
important examples. 

When traffic on U.S. rivers began to be intense, recourse was had 
to extensive canalization in cases where shallow water and limited 
flow gave rise to difficulties either seasonal or continuous. Among 
the rivers so improved were the Ohio, with its tributaries the 
Allegheny and >Ionongahela; the Kanawha in West 17irginia: the 
Kentucky in Kentucky; the Cumberland in Kentucky and Tennes- 
see; the Tennessee in Kentucky, Tennessee and Alabama; the 
Black Vt7arrior and Tombigbee in Alabama; the Columbia in 
Oregon and JVashington; and the Mississippi above St. Louis. 

The locks on the Ohio are among the largest on the great rivers 
of the United States. Between Pittsburgh, Pa.. and Cairo, Ill.. a 
distance of 981 mi., there are 47 locks. Four of these locks. being 
higher, replaced nine obsolete locks. The cost of the improvements 
exceeded $130.000.000. Each lock is 110 X 600 ft.  internally, and 
in addition auxiliary locks are provided a t  five locations-56 >< 360 
f t .  a t  Emsworth. Dashields, Montgomery and Dam 41 and 
110 X 360 ft. a t  Gallipolis. Dashields is a fixed dam while Ems- 
worth. Montgomery and Gallipolis are fixed dams with movable 
crests. The remaining dams are of the movable-crest type, which 
permit open river navigation during higher flow conditions. The 
depth over the sills varies from 9.5 to 37 ft . ,  with the lift of the 
majority of the locks varying from 6 to 12 it .  

Canalization of the upper Mississippi river was completed in 
1938 when the last of 24 locks and dams were opened to navigation. 
The project provides for a nine-foot channel between Alton. Ill., 
and Minneapolis, Minn.. a distance of 650 mi. Lock 19. at 
Keokuk. Ia.. was constructed in conjunction with a hydroelectric 
power dam in 1913; its dimensions are 110 X 358 f t .  Upon com- 
pletion of the 110 X 1.200 i t .  lock under construction in the early 
1950s. the older lock mas used as a stand-by unit. All other 
structures are provided with 110 X 600 f t .  locks. with auxiliary 
locks of shorter length at  Locks 1. 2 ,  15 and 26. I n  1953 the 
Chain of Rocks canal a t  St. Louis, Mo., extended the canalized 
section of the river downstream 19 mi. Lock lifts vary from 
5.5 ft. a t  Lock 5X (near Winona, Minn.) to 38.2 ft .  a t  Lock 19 
(Keokuk). The dams are non-navigable, with movable crests. 
usually Taintor gates. 

Apart from the river improvements effected by the federal 
government. which controls all navigable rivers. several of the 
states undertook canal work; the most notable instance being the 
reconstruction by New York of the old Erie canal. which now 
forms the New 170rk State Barge canal. This work, carried out 
between 1905 and 1918 at  a cost. including branches and terminals 
completed subsequently, of more than $1 70,000.000, connects the 
Hudson river a t  Troy with Lake Erie a t  Buffalo. (See  N. E.  
JVhitford, History of the Barge Ca~zal of New York State,  and 
the 130012 o f  Plans [1921-221.) Altogether including branch 
canals and the Lake Champlain section. there are 525 mi. of canal 
proper, with 57 locks. Ships and barges up to 300 ft.  in length 
and 434-it. beam can navigate the canal. Some of the barges 
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Completed i n  1916, canal connects Goteborg w i th  Lake Vaner. The three locks shown overcome a tota l  rise of 77 f t .  and are 321i ft. by 45 f t .  in ternal ly  

using it have a cargo capacity of 2.500 tons. All the locks have 
a depth of 13 i t .  over sills. and the maximum lift in any one is 
40: f t .  All lock and other machinery is operated electrically. and 
the canal and its terminal ports are equipped in lavish manner 
with mechanical appliances. There is a t  Oswego. on this canal, a 
novel and interesting system of siphons for emptying and filling 
the lock chamber. 

Locks  a n d  Weirs in the U.S.-.%fter 1910 practically all locks 
on inland waterways in the 'nited Stat'es were constructed of 
concrete. KO mechanical lifts or inclined planes are in use. and 
no provision is made a t  any of the locks for mechanical haulage 
of vessels through them. Electric locomotives for rack traction, 
however. are employed for towing ships through the locks of the 
Panama canal. The large majority of the navigable ~vater\vays of 
the states being ril-ers of very variable flow. the pro\-iiion of dams 
or weirs with sluices has usually been necessary in conjunction with 
lock construction. and many of these works are of considerable 
magnitude. Steel lock gates of the double-leaf mitred type are 
adopted generally for new works; but rolling caisson gates are also 
used for closing many of the river locks. particularly a t  the upper 
e n d .  of v ide  locks on rivers. The silting up of the caisson cham- 
bers. however. gave trouble in some cases. and their use was aban- 
doned in \\-orks carried out after 1916. "Tumbling" or flap gates 
('.bear trap" I hinged on a horizontal axis have also been used in 
a fen. instances. Sluice valves are constructed in the lock walls and 
are irequently of the "butterfly" type, but Stoney gate sluices, 
Taintor gates and cylindrical 1-alves predominate. The practice 
of placing sluice valves in the gates has been abandoned. llovable 
weirs of the Chanoine and needle types \rere formerly much used. 
but in the dams and weirs of later construction some form of slid- 
ing or hinged sector gates has often been adopted. The Stoney 
sluice is typical of the first class and the Taintor gate of the second 
(see \YEIR 1 .  

C a n a d i a n  I n l a n d  Navigation.- The -splendid inland navi- 
gation system of Canada mainly consists of natural lakes and 
rivers. Xlost of the artificial waterways ark lateral canals cut in or- 
der to enable vessels to avoid rapids in the rivers. The earliest 
locked canal in America. completed in 1783. was made to avoid 
rapids on the St.  1,awrence river between Lake St.  Francis and 
hlontreal. (See SAINT LAWRENCE SE.A\~.AY: GREAT LAKES. 

(K. G. G. ;  G. J. Z.) 

SHIP CANALS 

Ship canals are of two classes. those which connect t ~ v o  seas or 
lakes and those which provide access for seagoing vessels to inland 
ports. The Suez canal between the R~lediterranean and the Red 
sea. the I'anama canal between the Atlantic and Pacific oceans 
and the \Yelland canal joining lakes Erie and Ontario in Canada 
are examples of the first class. and the hlanchester Ship canal. 
giving access to the great inland port of LIanchester. represents 
the second class. .in earlier though slllaller British example of 
this second class is the ship canal between Sharpness and C;louces- 
ter, completed in 1827. Though ship canals are used by larger and 
seagoing vessels and cost more to construct. no rigid dictinction 
can a l \ ~ a y s  he drawn het\veen them and harge canals. The mod- 
ern .Ilhert canal in Relzium. and the Amsterdam-Rhine canal. for 
example. are suitable for both seagoing vessels and barges. 

The four most famous ship canals with a large international 
trade are the Suez. Panama. X'lanchester and Riel. The Suez rep- 
resents the canals on one level without locks. and the Panama 
those at varying levels that require locks. T o  keep pace with the 
increasing size of modern ships, i t  became necessary in some cases 
to enlarge the dimensions of ship canals and their locks. For ex- 
ample. the Suez was successively increased from a depth of 26 ft. 
and bottom width of 72 f t .  to minima of 422 i t .  and 197 i t .  re- 
spectively. The enlarging of a locked canal is more complicated, 
especially if reconstruction of the locks is involved. I n  connec- 
tion with the enlargement of the Korth sea canal connecting 
Tmuiden to Amsterdam the original entrance lock was 394 f t .  by 
60 i t .  X much larger sea lock had to be added later, and another 
new lock. the largest in the world. XTas opened in 1930. I t  is 1,312 
i t .  long. 163 f t .  \vide and 50 ft .  deep. 

Apart from the Llanchester and the Gloucester ship canals: the 
only other noteworthy British ship canals are in Scotland. The 
Caledonian canal (opened 1822) .  the first through ship canal in the 
country. connects the North sea and the Atlantic. I t  consists of 
artificial cuts (22 mi.)  linking natural locks (38 mi . ) .  The  9-mi. 
Crinan canal (completed 1801) crosses Kintyre. The  use of both 
canals is limited to small ships. 

The Forth and Clyde canal (completed 1790) had a great suc- 
cess in its earliest years, but after the beginning of the 20th cen- 
tury was little used. Periodically proposals were made for a 
mid-Scotland deep-water ship canal, the proposal of 1946 being 
unfal-ourably reported on by a government committee because of 
enormous cost and limited strategic value. 

Belgium and the Setherlands are favourably placed for the de- 
velopment of ship canals. and both countries have built a number 
of them. The Ghent-Terneuzen canal. 22 mi. long, originally con- 
structed 1825-27 and since enlarged to 285 i t .  deep and up to 
163 ft. bottom width, is half Dutch and half Belgian. I t  converted 
the city of Ghent into an extensive and well-equipped inland port. 
Bruges and Brussels similarly became inland ports through, re- 
spectively. the Bruges ship canal (1896-1907). 6:- mi. long and 
26 ft. deep. and the Rupel canal (1922): 18 mi. long and 2 1+ i t .  
deep. 

TITO notable ship canals in the Netherlands are the North sea 
canal to .imsterdam. 15 mi. long, and 39 i t ,  deep, already referred 
to. and the "Kew It'aterway" between the Hook of Holland and 
Rotterdam. which has been developed from an older waterway 
and ~vhich gives access to the Rhine system. The navigation chan- 
nel has been improved to a width of 328 ft .  and a low-water depth 
of 36 i t .  

France has no really large ship canals. Rivers such as the Seine 
were canalized and some canals were buiIt, ho\vel,er. for small ships 
as \\.ell as barges. The so-called llarseilles-Rhbne Ship canal. 
~vhich is about 48 mi. long. is really intended to open up the port 
of lIarseilles to barge traffic and the whole water\vays system of 
France. The canal is level throughout but has regulating locks. 
I t  is about ten feet deep. h remarkable feature is the Rove tunnel. 
4: mi. long. which. with a width of 72 f t .  and height of 50 ft.. has 
the largest tunnel cross section in the world. The lockless Corinth 
canal, a 3-mi. cut across the isthnius dividing the gulfs of Corinth 
and Aegina.  as built 1882-93 and obviates a 200-mi. sea voyage. 
I t  was blocked in 1944 by the Germans but was fully reopened in 
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1948. I t  has a bottom width of 72 ft .  and depth of 26% ft. for ves- 
sels up to 10,000 tons. 

Russia. which in 1884 had completed the Kronstadt canal to 
open up St. Petersburg (later Leningrad) to seagoing ships, in later 
years promoted a number of ambitious ship canal projects. The 
most notable was the plan to link five seas-White, Baltic, Black, 
Caspian and Azov. This has made Moscow a great inland port 
connected to these seas by the Marie. Stalin, Moscow-'l'olga and 
Volga-Don canals. The White sea-Baltic, or Stalin canal, 141 mi. 
long. .vr7as completed in 1933. the Moscow-Volga canal. 79 mi. long, 
in 1937. The last stage in the plan, the Volga-Don canal, 63 mi., 
was completed in 1952 and connects the Black, Azov and Caspian 
seas. I t  has 13 locks, each with a rise of 32-42 ft. This develop- 
ment formed part of an immense project covering reservoirs, irri- 
gation, hydroelectric power, soil erosion and drainage. 

Sweden, a country of many lakes and rivers, also developed 
some ship canals. Two of the most interesting, the Gijta and the 
Trollhatte canals. enable small sea vessels to cross Sweden be- 
tween the North and Baltic seas. The Gota canal, begun in 1716 
and finally completed in 1832, extends from the Baltic to Lake 
Vaner, which is also connected to Goteborg by the Trollhatte, 52 
mi. long, completed in 1916. (L. A. Gs.) 

U.S. a n d  C a n a d i a n  Ship  Canals.-Important ship canals, in 
addition to the Panama canal (opened to traffic in Aug. 1914), 
were completed after the beginning of the 20th century. The New 
Orleans Industrial canal connects the Mississippi river with Lake 
Pontchartrain, 5+ mi. distant. I t  was completed in 1923 at a cost 
of more than $25,000,000, and its construction was brought about 
mainly by the desire to provide increased waterside frontage at 
the port of New Orleans. Moreover, it forms part of the Gulf- 
Intracoastal waterway (see below), for connecting Sew Orleans 
with the Gulf of Mexico by way of a land cut through the marsh 
south of Lake Pontchartrain into Lake Borgne. The lock at the 
entrance to the canal is constructed on a foundation of 24,000 
piles driven through a bed of very fine quicksand. The usable 
dimensions of the lock are 640 X 75 ft. ,  with 31-it. depth over sills 
a t  lonest water in the Mississippi river. The canal at its minimum 
section is 30 ft. deep, 150 it .  wide a t  bottom and 300 ft. wide at 
water level. The Gulf-Intracoastal ~vaterway provides a 12 X 150 
f t .  channel for more than 1,100 mi., from Brownsville, Tex., to 
Xpalachee bay, Fla. Most of the canal is excavated from marshy 
land inland from the coast. Locks have been provided at certain 
locations to facilitate crossing streams intersecting the canal or 
for exclusion of salt water to adjacent agricultural areas. The 
Atlantic-Intracoastal waterway provides for a 12-ft channel from 
Key West, Fla., to New York city, a distance of about 1.700 mi. 
\Vidths vary from 90 to 250 ft. The canal was completed between 
Jacksonville, Fla., and Chesapeake bay, and certain sections be- 
tween the bay and Kew York also were at  project dimensions. A 
lateral canal across Florida through Lake Okeechobee also was 
completed, and a second canal starting at  Jacksonville was pro- 
posed. Locks were constructed in Okeechobee lateral and in the 
main canal a t  various points to provide for differences in head and 
exclus~on of silt and salt uater.  

The Lake Washington Ship canal, eight miles long, extending 
from Puget sound to Lake Washington, was opened in 1916. The 
sea entrance at  Seattle. Wash., has two locks, the larger of which 
has a usable length of 760 ft., with intermediate gates, and is 80 it. 
wide. The depth over the sill varies from 25 to 44 ft. according to 
the state of the tide. Flood water is provided for by the construc- 
tion of a dam with movable crest gates. 

The Cape Cod canal, connecting Cape Cod bay on the east ~ i t h  
Buzzards bay on the west of the Cape Cod isthmus, is ?+ mi. in 
length with dredged approaches which make the total length of the 
cut 17; mi. I ts  construction was begun in 1909 and the waterway 
was first opened to traffic in 1914, after which the works >\ere com- 
pleted to glve a depth of 32 ft. a t  low water. There is no regulating 
lock on the canal. and because of the difference in sea levels at the 
two ends there is. a t  times a considerable current flowing through 
it. I t  provides a shorter route than the exposed open sea route 
between New York and Boston. 

For the St. Mary's Falls canal or, more correctly, canals con- 

necting lakes Superior and Huron a t  Sault Ste. Marie, and the 
Welland Ship canal connecting lakes Erie and Ontario in Canada, 
see GREAT LAKES, THE. (N.  G. G.; G. J. Z.) 
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WATERWAYS, INTERNATIONAL. International wa- 
terways comprise international rivers and inland canals, straits 
and interoceanic canals. An international river or inland canal 
is one that flows through or separates the territory of two or 
more nations. While a strait in a geographical sense is any pas- 
sage connecting two portions of the high seas (9.v.) or of the 
waters adjacent thereto, in its legal sense the term refers to any 
passage between two areas of the high seas where the territorial 
seas of the littoral states meet and overlap in such a way that no 
stretch of the high seas extends through the geographic strait. 
An interoceanic canal is an artificial waterway connecting two sec- 
tions of the high seas. 

Rivers  a n d  I n l a n d  Canals.-International rivers possess im- 
portance for navigation, fisheries, the generation of hydroelectric 
power. the carrying away of wastes and consumptive use for irri- 
gation and domestic purposes. 

When an international river constitutes the boundary between 
two or more countries, it is usual to subject the waterway to joint 
regulation by the riparians. Both under treaties and in the ab- 
sence of treaties, the boundary line between the two riparian states 
is normally fixed at  the middle point of the principal channel, or 
thalweg, of a navigable river, and at  the middle point of a non- 
navigable river. 

I n  the 19th and 20th centuries a number of navigable rivers 
running through the territory of two or more nations were opened 
by treaty to free use by the shipping of the riparians and of other 
nations. The principle of free navigation by ships of all nations 
of certain major European rivers was first enunciated in general 
terms at  the congress of Vienna of 1815. The Rhine was opened 
to free navigation by the treaty of Mayence (Mainz) of 183 1, but 
it was not until the Act of Mannheim of 1868 that the river was 
opened on a nondiscriminatory basis to vessels of all nations and 
certain impediments to free navigation were removed. The Dan- 
ube and its mouths were opened to ships of all nations by the 
treaty of Paris of 1856. By the treaty of Versailles (q.v.) of 1919, 
parts of the Elbe, Moldau, Oder, Niemen and Danube were de- 
clared to be international rivers upon which the shipping of 
riparians and nonriparians was to be treated on a basis of equality. 
Following World War 11, the domination of the Danube by the 
U.S.S.R. and its satellites brought to an end for practical purposes 
the international regime which had hitherto existed for the river. 
By the general act of the Berlin conference of 1885, navigation on 
the Congo and Niger rivers was declared "free for the merchant 
ships of all nations equally." The 1883' act was substantially re- 
vised. however, by the treaty of St. Germain of Sept. 10. 1919. 

I n  the absence of a treaty, there is no general right of free navi- 
gation by riparians and nonriparians, even in cases in which a river 
affords access to the sea for a landlocked state. Despite the rec- 
ognition in principle by a treaty of a right of free passage, prac- 
tical impediments to navigation may be created through measures 
of control by the riparians. For the most part tolls. other than 
charges for special services rendered, are no longer charged on in- 
ternational rivers. 

The administration of international rivers used for navigation, 
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irrigation and the generation of power is frequently entrusted to 
an  international organization representing the riparians and, in a 
number  of instances, nonriparians as well. The  oldest of these 
is the  Central  Commission for Rhine Navigation, established in 
1815 and charged with the co-ordination of works on the river and 
the maintenance of free navigation. Prior to World War  11, free 
navigation on the Danube was facilitated by  the  International 
Danube commission on the portion of the river entrusted to its 
care. International bodies charged with supervision of the con- 
sumptive uses of international rivers (e.g., irrigation and genera- 
tion of power) include the Canadian-U.S. International Joint 
commission; the Committee for Co-ordination of Investigations of 
the  Lower Mekong Basin; and the Spanish-Portuguese Interna- 
tional commission, having competence with respect t o  the Douro 
(Duero)  river. 

Various attempts to establish a common regime of navigation 
for international rivers, in substitution for special arrangements 
for  individual waterways, were not,  as of the late 195Os, success- 
ful. T h e  Barcelona convention of 1921 on the regime of navi- 
gable waterways of international concern, by which the parties 
agreed to  accord the right of free navigation on their waterways to 
other contracting nations, was not ratified by a sufficient number 
of states to be  of substantial importance. T h e  proposal of Pres. 
H a r r y  S. Truman a t  the Potsdam conference of 1945 that the 
Black sea straits, the Kiel canal, the Danube, the Rhine and other 
international waterways of Europe be opened to  "free and unre- 
stricted navigation" under common international supervision was 
not  carried into effect. 

The extent of the legal obligation of an upper riparian under cus- 
tomary international law to maintain the flow of an  international 
river fo,r the benefit of a downstream riparian is controverted. The 
rights of upper and lower riparians, and of adjacent riparians on a 
boundary river, to divert water are usually regulated by treaties ap- 
portioning the flow. Examples of these are the treaty of 1944 between 
the United States and Mexico regarding the Rio Grande and the 
Colorado river and the Nile Waters agreement of 1929 between Great 
Britain and Egypt. Agreements of this nature frequently also regulate 
pollution and fisheries and state what priority, if any, is to be accorded 
various uses of the river. During the period following World War 11, 
international disputes over the employment of the waters of the Jordan, 
the Indus (split apart by the partition of India), the Helmund and 
other international river systems reflected an enhanced demand for 
the waters of these rivers for irrigation. 

Straits.-Under customary international law, as enunciated by the 
International Court of Justice in the Corfu channel case, both merchant 
ships and warships have, unless otherwise prescribed by treaty, a right 
of free passage "through straits used for international navigation be- 
tween two parts of the high seas without the previous authorization of 
a coastal state, provided that the passage is innocent." In  time of war, 
a neutral riparian may enforce reasonable measures to protect the 
neutrality of its territorial sea within a strait. Such measures may 
include the laying of mines and compulsory pilotage, but must keep the 
strait open to free navigation When a coastal state is a t  war, it may 
close the strait to enemy shipping and vessels carrying contraband to 
the enemy and may take a11 belligerent measures which it would be 
authorized to employ in its other territorial waters or on the high seas. 
Because of exceptional geographical and political circumstances, passage 
through certain straits is restricted by treaty. The most notable in- 
stance of such regulation is the Montreux convention of 1936, which 
controls the passage of warships through the Turkish straits and permits 
the closing of the straits when Turkey is at  war. 

I n t e r o c e a n i c  Canals.- In the second half of the 20th century 
the three major interoceanic canals, Suez, Panama and Kiel, were 
operated and maintained by the states through whose territory the 
canals passed. The three were opened to common usage by treaties 
which dedicated them to free navigation by the ships of a11 nations on 
a nondiscriminatory basis. Freedom of navigation through the Suez 
canal was secured by the Convention of Constantinople of 1888, re- 
affirmed by the Egyptian government in its declaration of April 24, 
1957 ; through the Panama canal by the Hay-Pauncefote treaty of 1901 
between the United States and Great Britain and the Hay-Bunau- 
Varilla treaty of 1903 between the United States and Panama; and 
through the Kiel canal by the Versailles treaty of 1919. So long as 
the administering state is not a t  war, these canals must be left open to 
navigation by the warships and merchant ships of all nations. The 
passage of the shipping of belligerents is not, in the view of the Per- 
manent Court of International Justice in the case of the S S. "Wimble- 
don," inconsistent with the neutrality of the nation operating the 
canal. In  case of a war to which the proprietor nation is a party, the 
canal may lawfully be closed to enemy vessels and ships carrying 
contraband to the belligerents. Passage through canals is at  all times 
subject to the payment of tolls which under the treaties mentioned 

must be equal for all states. They are fixed by the proprietor state, 
which assumes responsibility for the operation and maintenance of 
the waterway. 

See J .  P .  Chamberlain, The Re'gime o f  the International Rivers 
(1923). (R.  R. BR.) 

WATERWEED (WATER THYME;  Anacharis canadensis or 
Elodea catzadensis), a submersed aquatic herb of the frogbit fam- 
ily (Hydrocharitaceae), native to  America. I t  was introduced 
into Ireland about 1836, and soon spread and became a weed in 
waterways, ditches, streams and ponds in England and on the 
continent. The staminate and pistillate flowers are borne on 
separate plants. I f ,  as in England, only one kind of plant is 
present, the species produces no seeds but  spreads by  vegetative 
propagation. T h e  allied A.  occidentalis is  a common native species 
of the northern United States; A.  densa, native to Brazil, is culti- 
vated as an  aquarium plant for its showy petals. 

WATFORD, a market town and municipal (1922) and parlia- 
mentary borough of Hertfordshire, Eng., 15 mi. N.W. of Marble 
arch, London, by  road. Pop. (1951) 73,130. Area 8.3 sq.mi. The 
rivers Colne and Gade (on the east and west) and the Grand Union 
canal pass through the borough, which is mainly a residential and 
shopping town, many of its inhabitants working in London. In 1931 
the Essex almshouses (1580) were restored but the mansion of Cassio- 
bury park, the home of the earls of Essex, was demolished, though a 
part of the park was acquired for the public. Watford has a technical 
college, many schools and other educational centres, a thrice-weekly 
market (the first market charter was from Henry I ) ,  printing works 
(the biggest industry), paper mills, breweries, engineering, chemical 
and other works. 

WATKINS GLEN, a village of New York, U.S., a t  the 
south end of Seneca lake; the seat of Schuyler county. A settle- 
ment was begun in 1791; af ter  several changes in name, i t  became 
Watkins in 1852 in honour of Samuel Watkins, an  early promoter, 
and in 1926 Watkins Glen. Salt production, from brine wells, is 
an  important industry, and the annual Watkins Glen Grand Prix 
automobile race is held there. The  entrance to Watkins Glen 
State park, established 1863, is on the main street. A creek flowing 
2 mi. through the gorge of the 604 ac. park,  descends 700 ft .  t o  the 
village, forming spectacular pools, rapids and cascades. Primarily 
a resort, the permanent population is about 3,000. (C. C. MA.) 

WATLING STREET, the Early English name for the great 
road made by the Romans from London past St.  Albans (Roman 
Verulamium) to Wroxeter (Roman Viroconium) near Shrewsbury 
and used by the Anglo-Saxons, just as a great part of it is used today. 
According to early documents the name was at  first Waeclinga (or 
Waetlinga) straet; its derivation is unknown, but an English personal 
name may lie behind it. After the Conquest the road was included 
in the list of four royal roads which the Norman lawyers recorded or 
invented. (See ERMINE STREET.) Later still, in the Elizabethan period 
and after it, the name Watling street seems to have been applied to 
many Roman or reputed Roman roads in various parts of Britain. In 
particular, the Roman "North road" which ran from York through 
Corhridge and over Cheviot to Newstead near Melrose, and thence to 
the Wall of Pius, and which has largely been in use ever since Roman 
times, was not infrequently called Watling street, though there was 
no old authority for it and throughout the middle ages the section of 
the road between the Tyne and the Forth was called Dere street. 

WATSON, HEWETT COTTRELL (1804-l88l), British 
botanist, authority on the geographic distribution of British 
plants, was born a t  Firbeck, Yorkshire, on M a y  9, 1804. H e  re- 
ceived his scientific education a t  Edinburgh. About 1835 he set- 
tled in Thames Ditton, Surrey, where he died on July 27, 1881. 

Beginning in 1832, Watson's publications extended over a period 
of more than 40 years. His most notable work, Cybele Britannica 
(1847-60), was the first serious attempt to put  British geographical 
botany on an exact basis. His Compendium (1868-70) is essen- 
tially a condensed and emended edition of the Cybele. I n  these 
works the distribution of British plants is traced through the 18 
provinces into which Watson divided Britain. I n  the Sufiple- 
ment t o  the Compendium (1872) distribution is traced through 38 
subprovinces. His  last large-scale work, Topographical Botany  
(1873-74), records distribution in even greater detail through 112 
counties and vice-counties. 

B 1 ~ 1 , 1 o c ~ ~ ~ ~ ~ . - M e m o i r s  of Watson's life and works are found in 
J .  Bot., Lond., 19:257-265 (1881) ; Watsonia, vol. i (1949). For a list 
of his publications see Botanisches Centralblatt, 7: 254-255 (1881). 

(J .  W. TT.) 
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WATSON, JOHN BROADUS (1878-1958), U.S. psycholo- 

gist who codified and forcefully publicized the theoretical program 
of behaviourism, was born a t  Greenville, S.C.. on Jan. 9, 1878. He 
studied at  Furman university, Greenville (M.A.,  goo), and The 
University of Chicago (Ph.D., 1go3), and was professor of psy- 
chology at  Johns Hopkins university from 1908 until 1920, when 
he entered private business. He made many experimental con- 
tributions, especially to animal and child psychology. 

Behaviourism as expounded by Watson sought to make psy- 
chology "a purely objective experimental branch of natural 
science" by restricting it to study of the relations between en- 
vironmental events (stimuli) and behaviour (responses). Mental 
phenomena, as analyzed by the introspective psychologies domi- 
nant in the early 20th century, were held unverifiable in that they 
are directly observable only by their owners, and the abandon- 
ment of introspective methods was urged. Within the Watsonian 
program certain special hypotheses and judgments stand out: ( I )  
the view that learned behaviour derives by the principles of the 
conditioned reflex (Pavlov) from a limited repertory of innate 
reflexes; (2) the theory that thinking and imagery reduce to 
"faint reinstatements" of the original muscular responses involved 
in speech and other motor behaviour; and (3) extreme environ- 
mentalism, as evidenced by the judgment that a "healthy, well- 
formed baby" may be made to develop in any specifiable direction 
and degree by appropriate environmental influence. After the 
early 1920s the program of behaviourism, in broad outline if not 
in specific Watsonian detail, was dominant in U.S. psychology, 
though from roughly the late '40s its influence declined. 

Among Watson's books are Behavior: art Introductiolz to Com- 
parative Psychology (1914) ; Psychology From the Standpoint o j  
a Behaviorist (1919) ; Behaviorism (1925).. He died in New York 
city on Sept. 25, 1958. See also BEHAVIOURISM. 

See Robert S .  Woodworth, Contemporary Schools of Psychology, 2nd 
ed. (1948). (S. K.) 

WATSON, JOHN CHRISTIAN (1867-1941), first La- 
bor prime minister of Australia (April to August ~ g o q ) ,  was born 
at  Valparaiso, Chile, on April 9 when his parents were on voyage 
as immigrants to New Zealand. He received his primary education 
at  Oamaru, N.Z., and began work as a compositor. In  the early 
1880s he immigrated to New South Wales. He became active in 
trade union affairs and was president of the Sydney Trades and 
Labor council in 1890. He was elected to the New South Wales 
parliament in 1894, in Labor's turn to politics after the "great 
strikes," but resigned in 1901 when he was elected to the first Aus- 
tralian commonwealth parliament and became leader of the Labor 
party. He was active in gaining Labor support for "New Protec- 
tion," and a majority for the tariff protectionists over free traders. 
He retired in 1908 and died on Nov. 18, 1941. (J. F.  C.) 

WATSON, SERENO (1826-189z), U.S. botanist, one of 
its leading plant taxonomists of the 19th century, was born on 
Dec. I ,  1826, a t  East Windsor Hill, Conn. Graduating from Yale 
in 1847, he subsequently taught school, farmed, studied and prac- 
tised medicine, and worked in insurance and banking. In  1866 
he re-entered Yale to study chemistry and mineralogy, and in the 
following years, in California, became botanist to the United States 
geological exploration of the 40th parallel, under the direction of 
Clarence King (q.v.). Watson's association with the Gray 
herbarium of Harvard university began in 1870, and he was ap- 
pointed curator there in 1874. He died on March 9, 1892, a t  
Cambridge, Mass. 

Watson described many new genera and species, particularly of 
plants of western North America. Outstanding among his publi- 
cations are Botany (1871), the report on plants of the King ex- 
pedition; Botany of California (1876-80), done in collaboration 
with W. H. Brewer and Asa Gray; Bibliographical Index t o  North 
American Botany (1878) ; and Colztributions to American Botany 
(1873-91), a series of taxonomic papers. The sixth edition of Asa 
Gray's Manual of the Botany of the Northern United States 
(1890) was revised by Watson and J. M. Coulter. 

See an account of Watson and a list of his publications in Proc. Amer. 
Acad. Arts Sci., 27:403-416 (1893) .  (J .  W. TT.) 

WATSON, THOMAS ( c .  1557-IS~Z), English poet who 

exemplifies the spirit of the Renaissance in his use of Italian 
poetic forms and his facility in Latin versification. He was born 
in London, probably in 1557, was educated at  Oxford, and while 
quite a young man enjoyed a reputation, even abroad, as a Latin 
poet. His earliest surviving work (1581), a Latin version of the 
Antigone of Sophocles, was followed by his first work in English, 
the Hecatompathia or Passionate Centurie of Love (1582). This 
is a collection or cycle of IOO pieces, in the manner of Petrarch, 
celebrating the sufferings of a lover and his long farewell to love. 
Although they profess to be sonnets, they are really written in 
triple sets of common 6-line stanza, and therefore have 18 lines 
each. The metre has had no imitators. 

At this time, Watson was regarded, as the testimony of Thomas 
Nashe and others proves, as the best Latin poet of England. I n  
1590 he published, in English and Latin verse, his Meliboeus, a n  
elegy on the death of Sir Francis Walsingham, and a collection of 
Italian iCIadrigdls, put into English by Watson and set to music 
by William Byrd. Of the remainder of his career nothing is 
known, except that on Sept. 26, 1592, he was buried in the Church 
of St. Bartholomew the Less, London. His latest and best book, 
The  Tears of Fancie, or, Love Disdained (1593), posthumously 
published, is a collection of 60 competent 14-line sonnets. 

WATSON, THOMAS EUGENE (1892- ), U.S. marine 
corps officer, a prominent commander in the Pacific theatre during 
World War 11, was born Jan. 18, 1892, in Oskaloosa, Ia., attended 
Penn college there and enlisted in the marine corps in 1912. Com- 
missioned a second lieutenant on Oct. 20, 1916, he advanced 
through the various ranks to lieutenant general. Watson dis- 
tinguished himself in command of the force that captured Eniwe- 
tok atoll, in the Marshall Islands, in February-March 1944. H e  
commanded the 2nd marine division on Saipan and Tinian later 
in that year, and again distinguished himself in the capture of 
those islands of the Marianas group. After the war, he com- 
manded Camp Lejeune, N.C., prior to his retirement in July 
1950. (J. B. HN.)  

WATSON, WILLIAM ( c .  I 5 59-1603), English conspirator, 
was born in the north of England, probably on April 23, 1559. 
In  1586 he became a Roman Catholic priest in France, and during 
the concluding years of Elizabeth 1's reign he paid several visits to  
England; he was imprisoned and tortured more than once. 

H e  became prominent as a champion of the secular priests in 
their dispute with the Jesuits, and in 1601 some writings by him on 
this question appeared which were answered by Robert Parsons 
(q.v.). When Elizabeth died, Watson hastened to Scotland to as- 
sure James I of the loyalty of his party and to forestall the Jesuits, 
who were suspected of intrigue with Spain. The new king did not, 
however, as was hoped, cease to exact the recusancy fines, and 
Watson became involved in the "Bye plot" or "Watson's plot," 
in which connection his name is best known, and in its sequel the 
Main or Cobham's plot. 

Watson discussed the grievances of his coreligionists with an- 
other priest, William Clark, with Sir Griffin Markham and Anthony 
Copley and with a disappointed Protestant courtier, George 
Brooke. They took another Protestant, Thomas, 15th Lord Grey 
de Wilton, into their confidence. 

I t  was arranged that James should be surprised and seized, while 
the conspirators talked loudly about capturing the Tower of 
London, converting the king to Romanism and making Watson 
lord keeper. One or two of the conspirators drew back; but 
Watson and his remaining colleagues arranged to assemble a t  
Greenwich on June 24, 1603, and under the pretense of presenting 
a petition to carry out their object. The plot was a complete 
failure; Henry Garnet and other Jesuits betrayed it to the au- 
thorities, and its principal authors were seized, Watson being 
captured in August a t  Hay on the Welsh border. They were tried 
a t  Winchester and found guilty; Watson and Clark were executed 
on Dec. 9, 1603, and Brooke suffered the same fate a week later. 
Grey and Markham were reprieved, and Copley, who had made a 
full confession, was pardoned. 

Before the executions took place, however, the failure of the Bye 
plot had led to the discovery of the Main plot. Brooke's share in  
the earlier scheme caused suspicion to fall upon his brother Henry 
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Brooke, Lord Cobham, the ally and brother-in-law of Sir Robert 
Cecil, afterward earl of Salisbury. Cobham appears to have been 
in communication with Spain about the possibility of killing "the 
king and his cubs" and of placing Lady Arabella Stuart on the 
throne. H e  was seized, tried and condemned to death; though he 
was led out to the scaffold he was not executed. I t  was on suspi- 
cion of being associated with Cobham in this matter that Sir Walter 
Raleigh was arrested and tried. 

See the article b y  A. F. Pollard in Dictionary o f  National Biography 
(1885-1901). 

WATSON, SIRWILLIAM (1858-1935)~ English poet, born 
on Aug. 2, 1858, at Burley-in-Wharfedale, Yorkshire, was brought 
up a t  Liverpool. I n  1880 he published his first book, T h e  Prince's 
Quest ,  but he first made a name in 1890 with the publication of 
Wordsworth's  Grave.  Besides Wordsworth's Grave the volume 
contained V e r  tenebrosum (originally published in the h7ational 
Rev i ew  for June 1885), a series of political sonnets indicating a 
fervour of political conviction that was later to find still more im- 
passioned expression. There followed : Lacrymae Musarum 
(1892); T h e  Eloping Angels (1893); Odes and Other Poems 
(1894); T h e  Father of the  Forest (1895); T h e  Purple East 
(1896), sonnets on the Armenian question; For England (1903); 
N e w  Poems (1909) ; A Hundred Poems (1922) ; Poems Brief and 
N e w  (1925), and other verse. Collected Poems were published 
in 1898 and Igoj.  Watson is said to have been considered for the 
laureateship when Tennyson died. In  1917 he was knighted. 

Except in Watson's political verse there is more thought than 
passion. Bearing trace enough of the romantic epoch, his poetry 
recalls the earlier classical period in its epigrammatic phrasing and 
Latinized diction. 

See William Archer, Poets of the Younger Generation (1902). 
WATT, JAMES (1736-1819), Scottish engineer, the inventor 

of the modern condensing steam engine, was born a t  Greenock 
on Jan. 19, 1736. He made his way to London, a t  the age of 19, 
to be apprenticed to an instrument maker, but the hard work 
and frugal living forced him at  the end of a year to seek rest a t  
home. However, he had gained a fair knowledge of the trade and 
became handy in the use of tools, and upon his return to Scotland 
in 1756 he tried to establish himself as an instrument maker in 
Glasgow, only to find that the city guilds would not recognize a 
craftsman who had not served the full term of apprenticeship. 
The college, however, took him under its protection, and in 1757 
he was established in its precincts with the title of mathematical 
instrument maker to the university. 

Joseph Black, the discoverer of latent heat, then lecturer on 
chemistry, and John Robison, then a student, afterward professor 
of natural philosophy at  Edinburgh, became his intimate friends, 
and with them he often discussed the possibility of improving 
the steam engine, the best type of which was a t  that time the 
Newcomen engine. I t  was then applied only to pumping water- 
chiefly in the drainage of mines; and it was so clumsy and wasteful 
of fuel that it was little used. Some early experiments by Watt 
in 1761 or 1762 had no direct result, but in 1764 his attention was 
seriously aroused by having a model of Newcomen's engine, which 
formed part of the college collection of scientific apparatus, given 
him to repair. Having put the model in order, he was at once 
struck with its enormous consumption of steam. After some 
unsuccessful efforts to remedy this difficulty Watt began a scien- 
tific examination of the properties of steam, studying by experi- 
ment the relation of its density and pressure to its temperature, 
and concluded that two conditions were essential to the economical 
use of steam in a condensing steam engine. One was that the 
temperature of the condensed steam should be as low as possible, 
100" F. or lower, otherwise the vacuum would not be good; the 
other was, to quote his own words, "that the cylinder should be 
always as hot as the steam which entered it." 

Early in 1765, the idea struck him that, if the steam were con- 
densed in a vessel distinct from the cylinder, the temperature of 
condensation could be kept low and that in the cylinder high. 
Without d;lay LVatt put his idea to the test, and found that the 
separate condenser acted as he had anticipated. To  maintain the 
vacuum in it he added an air pump to remove the condensed 

steam and injection water with any air gathered in the condenser. 
To further his object of keeping the cylinder as hot as the 

steam that entered it, Watt supplemented his great invention of 
the separate condenser by several less notable but still important 
improvements: a tighter packing over the piston, lubricated by 
oil; a steam-tight stuffing box for the piston rod, which allowed 
steam instead of air to press on top of the piston; an insulated 
casing for the cylinder; and a steam jacket that provided a layer 
of steam between the cylinder proper and an outer shell. 

All these features were specified in Watt's first patent (see 
STEAM: Steam Engine) ,  which was obtained in Jan. 1769, nearly 
four years after the inventions it  covered had been made. I n  the 
interval Watt had been striving to demonstrate the merits of his 
engine by trial on a large scale. His earliest experiments left 
him in debt, and he agreed that John Roebuck, founder of the 
Carron ironworks, should take two-thirds of the profits of the 
invention in consideration of his bearing the costs. An engine 
was then erected a t  Kinneil, near Linlithgow, and this gave Watt 
the opportunity of overcoming many difficulties in details of con- 
struction. Meanwhile he was gaining reputation as a civil en- 
gineer. In 1767 he was employed to make a survey for a Forth 
and Clyde canal, which failed, however, to secure parliamentary 
sanction. During the next six years he made surveys for several 
canals and prepared plans for several harbours, for deepening the 
Clyde and for building a bridge over it a t  Hamilton. 

In 1768 Watt met Matthew Boulton, who owned the Soho en- 
gineering works at  Birmingham. Boulton agreed to take Roe- 
buck's share in the invention, and to apply to parliament for an 
act to prolong the term of the patent. The application was suc- 
cessful, and in 1775 an act was passed continuing the patent for 
25 years. By this time Watt had settled in Birmingham, where 
the manufacture of steam engines was begun by the firm of Boul- 
ton & Watt. Boulton left the work of inventing to Watt, in 
uhose genius he had the fullest faith, while he attended to the 
business side. 

Watt's second steam-engine patent, dated 1781, describes five 
different methods of converting the reciprocating motion of the 
piston into motion of rotation, so as to adapt the engine for driving 
ordinary machinery. A third patent, in 1782, covered the inven- 
tion of the double-action engine; that is to say, both ends of the 
cylinder, instead of only one, were alternately put in communica- 
tion with the boiler and the condenser. This patent also described 
the system of expansive working, in which the admission valve is 
closed after only a portion of the stroke is completed, and the 
steam enclosed in the cylinder is then allowed to expand during 
the remainder of the stroke, doing additional work upon the piston 
without making any further demand upon the boiler until the next 
stroke. Recognizing that this would cause a gradual reduction of 
the force on the piston, Watt devised a number of contrivances for 
equalizing the effort throughout the stroke. He found, however, 
that the inertia of the pump rods in his mine engines, and the fly- 
mheel in his rotary engines, served to compensate for the in- 
equality of thrust sufficiently to make these contrivances 
unnecessary. His fourth patent, taken out in 1784, describes an 
arrangement of links by which the top of the piston rod is con- 
nected to the beam so that it may either pull or push, and is a t  
the same time guided to move in a straight line. 

A still later invention was the centrifugal governor, by which 
the speed of rotary engines was automatically controlled. This 
is now recognized as one of the earliest applications of feedback, 
an essential element in automation. Another of Watt's contribu- 
tions to the development of the steam engine is the indicator, 
which draws a diagram of the relation of the steam's pressure to 
its volume as the stroke proceeds. The eminently philosophic 
notion of an indicator diagram is fundamental in the theory of 
thermodynamics; the instrument itself is to the steam engineer 
what the stethoscope is to the physician. 

By 1783 all but one of the Newcomen pumping engines in Corn- 
wall had been displaced by Watt's. The mines were then far from 
thriving; many were even on the point of being abandoned through 
the difficulty of dealing with large volumes of water; and Watt's 
invention. by its economy, gave many of them a new lease of life. 
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His engine used no more than a fourth of the fuel that had for- 
merly been needed to do the same work, and the Soho firm usually 
claimed as royalty a sum equivalent to one-third of the saving. 

Watt's first patent made the steam engine quick in working, 
powerful and efficient, but still only as a steam pump. His later 
inventions adapted it to drive machinery of all kinds. Subsequent 
improvements consisted chiefly in the use of high-pressure steam 
and in the introduction of compound expansion. Both of these 
improvements the firm of Boulton & Watt strongly resisted. 

On the expiration in 1800 of the act by which the patent of 1769 
had been extended, Watt gave up his share in the business to his 
sons, who carried it on with a son of Boulton for many years. The 
remainder of Watt's life was quietly spent a t  Heathfield hall, near 
Birmingham, where he devoted his time to mechanical pursuits 
and inventions. He died a t  Heathfield on Aug. 19, 1819. 

BIBLIOGRAPHY.-H. W. Dickinson, James W a t t ,  Craftsman and Engi- 
neer (1936) ; H .  W. Dickinson and H. P. Vowles, James W a t t  and the 
Industrial Revolution (1944) ; H .  W. Dickinson, "The Steam Engine 
to 1830," in Charles Singer et al. (eds.), A History o f  Technology 
(19.58). (J .  A. E.; W. E. HD.) 

WATTEAU, (JEAN) ANTOME (1684-1721), the great 
French painter whose f2tes gdantes ushered in the art of the 18th 
century, was born at  Valenciennes on Oct. 10, 1684. His father, 
a tiler, apprenticed him to a local painter. Almost penniless, Wat- 
teau d e ~ a r t e d  for Paris in 1702, 

where he worked in a shoi  in 
which small devotional pictures 
and copies of popular Dutch 
painters were turned out whole- 
sale. In  1704 he entered the 
studio of Claude Gillot, an ac- 
complished draftsman and a man 
of lively intelligence with a pas- 
sionate love for the theatre, espe- 
cially the Italian comedy, which 
became an element of Watteau's 
art. In  1708 Watteau went to 
Claude Audran, a fashionable 
decorative painter and keeper of 
the Luxembourg palace. While 
with Audran, he attained a mas- "- 
tery of arabesque and chinoiserie U G I L L E S B ~  ANTOINE WATTEAU. 
decoration and was also greatly IN T H E  LOUVRE. PARIS  

influenced by the Rubens paint- 
ings of "The Life of Marie de' Medici," then in the Luxembourg. 
H e  executed sketches from life in the palace gardens, sharpening 
and elaborating his remarkable fluency of draftsmanship. 

I n  1709 he entered for the Academy's Prix de Rome but only 
obtained the second prize. Disappointed by this failure, Watteau, 
having sold his first military picture to Pierre Sirois, decided to 
return to Valenciennes, where he continued his long and success- 
ful series of camp pictures. These show both the influence of 
Rubens' technique and the artist's own vivid observation of life. 
I n  1710 Watteau returned to Paris and in 1712 was made an as- 
sociate of the Academy on the presentation of "Les Jaloux" (Na- 
tional gallery, Melbourne, Austr.). From this date until 1715 
there is no certain information concerning his life. He was already 
stricken with tuberculosis which perhaps accounts for his restless 
and difficult moods and his constant change of residence as well 
as the feverish haste to achieve as much as possible in various 
styles and techniques. Thanks to Pierre Crozat, one of the great 
financiers and collectors of his time, Watteau entered the most 
intelligent and artistic society of the day. In  1715 Crozat had 
recently returned from Italy bringing with him many drawings 
from which Watteau gained an immense knowledge of the old 
masters, especially of the Venetian and Flemish schools. He was 
also to hear a great deal of music, a most potent influence on his 
art, and to study landscape both in the gardens surrounding 
Crozat's house in Paris and a t  his country property a t  Mont- 
morency. From this period onward Watteau was constantly busy 
with commissions. With the help of his sketchbooks, on which he 
relied for his apparent improvisations, he produced a series of 
splendid and individual works. 

Group pictures of friends, often dressed in the costume of the  
theatre, nudes, portraits. landscapes and above all f6tes galantes, 
his unique contribution to European art,  followed in quick suc- 
cession, culminating in his diploma picture, "The Embarkation 
for Cythera" (1717, Louvre, Paris). I n  this work Watteau real- 
ized the perfect fusion between his own dream world and acute ob- 
servation of nature and the human figure. I n  1719 he decided 
t,o visit England, where he hoped to obtain further commissions 
and to consult Richard Mead, a well-known doctor and a keen 
collector who already possessed "L'Amour Paisible" (Potsdam) 
and for whom the artist then painted "The Italian Comedians" 
(National gallery, Washington, D.C.). 

I n  1720 Watteau returned to Paris for the wedding of his friend 
Jean de Jullienne, for whom he executed the "Rendez-vous de 
Chasse" (Wallace collection, London). He stayed with his friend 
and biographer E.  F. Gersaint for six months and in eight morn- 
ings painted for him the "Enseigne de Gersaint" (Berlin), a sign- 
board depicting the interior of the dealer's shop. I n  this picture, 
so perfectly composed, each stroke is filled with supreme confi- 
dence and here. Watteau realized the world of pure beauty which 
lies behind everyday things. The great portrait of "Gilles" 
(Louvre) is perhaps VC1atteau's last painting before, harassed by  
restlessness and ill-health, he moved to Nogent-sur-Marne. H e  
sent for his former pupil J. B. J. Pater, with whom he worked on 
some unfinished pictures until his death in Gersaint's arms on 
July 18, 1721. 

Watteau was a painter endowed with remarkable technical fa- 
cility and unique in the combination of poetic sensibility and the  
passionate observation of reality. H e  swept away the last vestiges 
of the official art of the age of Louis XIV: uniting in his works 
not only the germ of all 18th-century ar t  but foreshadowing many 
of the discoveries of later schools, especially the Impressionists. 
Largely as a result of the influence of the Recueil Jullienne, four 
volumes of Watteau's drawings and paintings engraved by the 
best artists of his time and published by Jullienne in 1735, 
Watteau's art remained popular all over Europe until swept away, 
for a time, by the revolutionary doctrines of J. L. David. The  
Louvre owns nine paintings of supreme quality and over 30 draw- 
ings, and Watteau is splendidly represented in the Wallace col- 
lection, which contains nine of his finest paintings, and a t  the  
British museum by a remarkable collection of drawings. I n  Ger- 
many some of Watteau's best works, originally purchased by. 
Frederick the Great from Jullienne, can be seen in Berlin and a t  
Potsdam, and there are also two fine fdtes galantes a t  Dresden. 
The Hermitage museum, Leningrad, contains five paintings in- 
cluding two of the best military pictures. I n  the United States, 
Watteau is well represented in Washington, D.C., New York city, 
Boston and Cleveland. See also PAINTING: France: 17th and 18th 
Centuries; CRAYON DRAWING. 

BIBLIOGRAPHY.-The early biographies of Watteau were collected and 
edited by P. H. A. J. B. Champion, Notes critiques sur les vies anciennes 
d'Antoine Watteau (1921) ; E .  L. A. and J. A. de Goncourt, L'Art d u  
XVZZZe siicle, vol. i (1860) ; E. L. A. de Goncourt, Catalogzle raisonnd 
de l'oeuvre peint, dessine' et grave' d'entoine Wat teau  (1875) ; E. Pilon, 
Watteau et son Ecole (1912) ; C .  Illauclair, Antoine Watteau,  1684- 
1721 (1920) ; L. Gillet, U n  grand maitre d u  XVZZZ" siecle; Wat teau  
(1921) ; E .  Dacier and A. Vuaflart, Jean de Jullienne et les graveurs de  
Watteau au XVZZI" sikcle (1922-29) ; S. Sitwell, Antoine Wat teau  
(192 j) ; K. T. Parker, The  Drawings o f  Antoine Wat teau  (1931) ; G. W. 
Barker, Antoine Watteau (1939) ; R. Huyghe and H. Adhkmar, W a t -  
teau, sa vie, son oeuvre (19j0) ; K .  T. Parker and J.  Mathey, Antoine 
Watteau: Catalogue Complet de son Oeuvre Dessind, vol. i (19;6), 
vol. ii (1958) ; J.  Mathey, Antoine Watteau: Peintures Rkapparues 
(1959). (G.  W. BA.) 

WATTERSON, HENRY (1840-192 I ) ,  U.S. journalist, and 
newspaper editor, one of the great figures in a bygone era of per- 
sonal journalism, was born in Washington, D.C., where his father 
was serving as a member of congress from Tennessee, on Feb. 16, 
1840. As a youth he had literary ambitions, and after attending 
an academy in Philadelphia turned to journalism, becoming for 
a brief time editor of the Nushville (Tenn.) Republican Banner in 
1861. During the Civil War he was attached to the staffs of the 
Confederate generals Nathan B. Forrest, Leonidas Polk and John 
B. Hood; was chief of scouts in the Johnston-Sherman campaign 
and edited the Rebel in Chattanooga. After further newspaper 
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work and  the  first of many  trips abroad, he became editor of t he  
D a i l y  Jo.urnal a t  Louisville, Ky. I n  1868, with Walter N. Halde- 
man,  h e  founded and became editor of the  Louisvi l le  Courier- 
Journal ,  a consolidation of the  Coz~rier,  the D e m o c r a t  and the  
Journal .  Haldeman and  U1atterson adopted a policy of business 
integrity and interest in the public service which soon made the  
Courier-Journal  one of the most influential of southern news- 
papers. It had its unpopular days, however, in such times as the  
Reconstruction period, when i t  stood for conciliation between the  
two sections, and during the  free silver and greenback agitations 
when i t  advocated a sound currency. Watterson was largely re- 
sponsible for the  Democratic nomination of Gov. Samuel J. 
Tilden of New York for the presidency in 1876. H e  was Demo- 
cratic representative i n  congress for  a short  te rm (1876-77), where 
h e  served as  Tilden's floor leader during the Tilden-Hayes elec- 
toral  contest. I n  Aug. 1918 h e  sold his interest in the  paper and 
became "editor emeritus." I n  April 1919 he  resigned from the  
paper because of its support  of the  League of Nations. He died 
a t  Jacksonville, Fla., on  Dec. 2 2 ,  1921. H e  wrote His tory  of the  
S p a n i s h  A m e r i c a n  W a r  (1898), T h e  Compromises  of Li fe  and 
O t h e r  Lec tures  and  Addresses (1903), and " M u s e  Henry" ; a n  
Autob iography  i n  two volumes (1919). Editorials  of Henry  W a t -  
t e r s o n  was compiled b y  Arthur Krock in 1923. 

See Isaac F .  Marcosson, "Marse Henry" (1951) ; Joseph Frazier Wall, 
Henry Watterson: Reconstructed Rebel (1956). 

WATTLE AND DAUB (DAB), a term in architecture ap- 
plied t o  a na l l  made with upright stakes with withes twisted 
between them and then plastered over. I t  is probably one of the  
oldest systems of construction. T h e  Egyptians employed the 
stems of maize for the  upright stakes;  these were secured to- 
gether with withes and  covered over with mud, the  upper portions 
of t he  maize stems being left  uncut a t  the top, t o  increase the  
height. These uncut tops were bent out  b y  the weight of the mud 
roof, and were probably the  origin of the later cavetto cornice, 
the  torus molding below representing the  heavier coil of withes 
a t  t he  top of the  wall ( s e e  MOLDING). Vitruvius refers to wattle 
and  daub ;  in the middle ages i t  was employed a s  a framework for 
clay chimneys, and for  the  filling in of half-timber work. 

WATTMETER, an instrument for  the measurement of elec- 
tric power or the  ra te  of supply of electric energy to  any circuit. 
Wat tmeters  are  of three types: electrostatic, used only in stand- 
ardizing laboratories; dynamometer instruments based on the 
principle of the Siemens electrodynamometer; and induction in- 
struments.  S e e  INSTRUMEXTS, ELECTRICAL MEASURING. 

WATTS, GEORGE FREDERIC (181 7-1904), English 
painter and sculptor of grandiose allegorical themes, was born in 
London on Feb. 23, 1817, the son of a n  unsuccessful piano manu- 
facturer. From the age of ten he frequented the studio of William 
Behnes, the sculptor, who introduced him to the Elgin marbles. Al- 
though on the roll of the Royal Academy schools from 1835 to 1837, 
his attendance was irregular. Among his first three Academy exhibits 
were "The Wounded Heron" and "Miss Hopkins" (1837, both Watts 
gallery, Compton, Surrey), which display a precocious technical mastery 
based chiefly on William Etty and Sir Thomas Lawrence. In the 
Houses of Parliament competition of 1843, Watts won a first prize of 
1300 for his cartoon "Caractacus," and that year left for Florence as 
the guest of Lord and Lady Holland, accompanying them on visits to 
Rome and Naples. This cultivated existence was a liberating experience 
deeply to affect the artist, but here also began that hothouse tending of 
IVatts as a tame genius which was continued by Mr. and Mrs. Henry T .  
Prinsep at Little Holland house from 1851 to 1875. While abroad he 
painted "Story From Boccaccio" (Tate gallery, London), which shows 
his aptitude for vast mural designs. Entering his "Alfred Inciting the 
Saxons" ior the 1847 Houses of Parliament competition, he again won 
a first prize, of 1500. 

In  1852 Watts unsuccessiully offered to decorate the great hall of 
Euston station for the cost of the materials alone, but the following year 
be began the fresco "Justice" in the new hall of Lincoln's Inn, com- 
pleted in 1859. A much grander scheme depicting a symbolic history 
oi  mankind, sketched out in 1848 as "The House of Life," never 
matured, but its subject matter, conceived in terms of vague abstract 
ideals, is characteristic of Watts's imprecise philosophical outlook. An 
agnostic, fatalistic and pessimistic, he yet believed that art should preach 
a universal message independent of current dogmas. Appalled by the 
materialism of his age, he nevertheless accepted its benefits while 
shunning to identify himself with its victims. Soon after his return 
to England in 1847, he painted a bitter comment on society in "Life's 
Illusions," and again in "Mammon" (1884-85, both Tate gallery). 

Apart from a disastrous, short-lived marriage with the 16-year-old 
Ellen Terry, Watts's domestic life remained uneventful; he married 
Mary Fraser-Tytler in 1886. He was elected royal academician in 
1867, and had begun experimenting with monumental sculpture. A 
small, Michaelangelesque marble "Clptie" (bronze version, Tate gal- 
lery) was in the 1868 Academy, and in 1870 he began the large 
equestrian statues "Hugh Lupus" (finished 1883, Eaton hall, Cheshire) 
and "Physical Energy" (finished 1904; second, revised cast Kensington 
gardens, London). The discipline of this medium influenced Watts's 
later paintings, which became more solidly and simply constructed; 
e.g., "For He Had Great Possessions" (1894, Tate gallery). His tech- 
nique broadened and was nearer to that of Tintoretto than Titian. 
The most iamous of his later works, "Hope" (1886, version in Tate 
gallery), is ambiguous and perhaps ironical in meaning. In addition 
to some excellent landscapes, Watts completed many shrewdly observed 
portraits of his famous contemporaries, notably that of Cardinal 
Manning (1882, National Portrait gallery). 

Watts presented over 50 works to the Tate gallery; and there is a 
permanent collection at  Compton, Surrey, his home from 1891 until 
his death on July 1, 1904. Having twice refused a baronetcy, he ac- 
cepted an Order of Merit in 1902. 

BIBLIOGRAPHY.-G. K. Chesterton, George Frederic W a t t s  (1904) ; 
0 .  von Schleinitz, George Frederic W a t t s  . . . (1904) ; E. I .  Barrington, 
George Frederic W a t t s :  Reminiscences (1905) ; M. S. Watts, George 
Frederic Wat t s  . . . , 3 vol. (1912) ; R. Chapman, The  Laurel and the 
Thorn: a Study of George Frederic W a t t s  (1945) ; D. Loshak, George 
Frederic Watts ,  1817-1904, Arts Council Exhibition Catalogue (1954). 

(D. L. FR.) 
WATTS, ISAAC (1674-1 748), English theologian and hymn 

writer, son of a clothier, was bo rn . a t  Southampton on July 17, 
1674. The father,  who afterward had a boarding school a t  
Southampton, also wrote poetry, and a number of his pieces were in- 
cluded by mistake in vol. i of the son's Posthumous Works .  Isaac 
Watts studied at  the Nonconformist academy, Stoke Newington, Lon- 
don. On leaving the academy he spent over two years at home, and 
began to write his hymns. In the autumn of 1696 be became tutor 
in the family of Sir John Hartopp a t  Stoke Newington, where he 
probably prepared the materials of his two educational w-orks-Logick, 
or the Right Use o f  Reason in the Enquiry After  Tru th  (1725), and 
The Knowledge o f  the Heavens and the Earth Made Easy, or the 
First Principles of Geography and Astronomy Explained (1726). In 
his 24th year Watts became assistant pastor of the Independent con- 
gregation in Mark Lane, London, and two years later, pastor. In 
1712 he went to live with Sir Thomas Abney of Abney Park. 

Watts preached only occasionally, devoting his leisure chiefly to 
the writing of hymns (see HYMNS), the preparation of his sermons 
for publication, and the composition of theological work. In 1706 
appeared his Horae Lyricae, of which an edition with memoir by 
Robert Southey forms vol. ix of Sacred Classics (1834) ; in 1707 a 
volume of H y m n s ;  in 1719 The  Psalnzs o f  David; and in 1720 Divine 
and ~Zloral Songs for Children. His Psalms are free paraphrases, rather 
than metrical versions, and some of them (''0 God, our help in ages 
past," for instance) are among the most famous hymns in the lan- 
guage. Isaac Watts died on Nov. 25, 1748, and was buried at  Bunhill 
Fields. 

.Among the theological treatises of Watts, which are far from con- 
ventional orthodoxy, are: Doctrine o f  .the Trinity (1722) ; Essay on 
the Freedom of the Wil l  (1732) ; and Useful and Inzportant Questions 
Concerning Jesus, the Son of God (1746). He was also the author of 
a variety of miscellaneous treatises. His Posthumous W o r k s  appeared 
in 1773, and a further installment of them in 1779. T h e  Works  o f  . . . 
Isaac Wat t s  (6 vol.), ed. by Jennings and Doddridge, with a memoir 
compiled by G. Burder, appeared in 1810-11. His poetical works were 
included in Johnson's English Poets, where they were accompanied by a 
Life, and they appear in subsequent similar collections. 

WATTS-DUNTON, WALTER THEODORE (1832- 
1914), English man of letters, was born a t  St .  Ives,  Huntingdon, 
on'Oct. 12, 1832. His article on "Poetry" in t he  ninth edition of 
the Encyclopredia Britannica was the principal expression of his views 
on the subject. Watts-Dunton was in later years Rossetti's intimate 
friend. He was the friend of Swinburne ( q . ~ . ) ,  who shared his home 
for nearly 30 years before he died in 1909. In 1897 he published a 
volume of poems under his own name, The  Coming o f  Love. His 
prose romance Aylwin (1898) attained immediate success, and ran 
through many editions in the course of a few months. Both T h e  
Coming o f  Love and Aylwin set forth, the one in poetry, the other 
in prose, the romantic and passionate associations of Romany life, and 
maintain the traditions of Borrow, whom Watts-Dunton had known 
well in his own early days. He edited George Borrow's Lavengro 
(1893) and The  Romany R y e  (1900) ; his Studies o f  Shakespeare ap- 
peared in 1910; in 1903 he published T h e  Renascence o f  Wonder, a 
treatise on the romantic movement, as a preface to the third volume 
of Chambers' Encyclopaedia of English Literature, and in 1916 this, 
with his E n c y c l o p ~ d i a  Britannica article-both enlarged-was repub- 
lished in book form as Poetry and the Renascence of Wonder.  He 
died at  Putney on June 6, 1914. 

WAUGH, BENJAMIN (1839-1908), English social re- 



WAUKECAN- 
former and one of the founders of the London Society for Preven- 
tion of Cruelty to Children (S.P.C.C.), was born at  Settle, York: 
shire, on Feb 20, 1839. After spending several years in business he 
entered the Congregational ministry in 1865. Settling at Greenwich 
he devoted himself especially to children and served on the London 
school board from 1870 to 1877. As a result of his information a 
clause, giving magistrates power to take the evidence of children too 
young to understand the nature of an oath, was included in the Criminal 
Law Amendment act of 1885. The same year Waugh gave up pastoral 
work. He died at Westcliff, Essex, on March 11, 1908. 

In 1884 Waugh was one of those responsible for founding the 
S P C.C, which was established nationally in 1889 and granted a 
charter of incorporation in 1895. In 1889 he saw his society justified 
by the act for the prevention of cruelty to children, the first stepping- 
stone to the act of 1908. (See CHILDREN, LAWS CONCERNING ) The 
society's financial administration was attacked in 1897 ; an inquiry 
was demanded by Waugh and the commission, which included Lord 
Herschell, vindicated both Waugh and the society. Waugh was an 
honorary director from 1889 to 1895, when he became a paid director 
until 1905 and consulting director from 1905 until his death. Waugh 
edited the Sunday Magazine from 1874 to 1896 His The Gaol Cradle: 
W h o  Rocks I t ?  (1873) was a plea for the abolition of juvenile imprison- 
ment. 

See R Waugh, Life o f  Benjamin Waugh (1913). 
WAUKEGAN, a city of northeastern Illinois, U.S., the seat 

of Lake county. stands on a high bluff above Lake Michigan about 
40 mi. N of Chicago. The alternation of highland and ravine 
creates a pleasant contrast. I t  was designated on 18th-century 
maps as Little Fort. The first American white settler arrived 
in 1835, and the name was changed to Waukegan, the Potawatomi 
equivalent of Little Fort, in 1849 at  the time of incorporation. 
I t  was chartered as a city in 1859. As a part of the Chicago- 
Milwaukee industrial complex, it manufactures a wide variety of 
products, including wire, chemical and pharmaceutical prepara- 
tions, asbestos roofing, outboard motors and steel castings. To the 
south is the Great Lakes naval training station, and a little farther 
removed, Ft. Sheridan Both help colour the life of the city and 
use it as a residence area. Transportation is provided by a harbour 
(with coal docks) on Lake Michigan, a number of major highways 
and railways. Pop. (1960) 55,719. For comparative population 
figures see table in ILLINOIS : Population. (E. G. HI.) 

WAUKESHA, a city of Wisconsin, U.S., 16 mi. W. of Mil- 
waukee on the Fox river; the seat of Waukesha county. First 
settled in 1834, it was incorporated as a village in 1852 and as 
a city in 1896; its name was derived from the Potawatomi Wauk- 
tsha meaning "fox." From about 1870 to 1905 it was a popular 
summer resort. Lying in a region of intensive dairy farming, it is 
a centre for the sale of superior dairy cattle. Its industries are 
mainly metal working, led by the manufacture of motors, jacks 
and castings. and also include wood products, food and beverage 
processing and mineral spring water bottling. Carroll college, a 
Presbyterian coeducational institution, was incorporated in 1846. 
The city has a symphony orchestra. For comparative population 
figures see table in WISCOKSIN : Population. (W. S GR.) 

WAUSAU, a city in north-central Wisconsin, US. ,  seat of 
Marathon county, is on the Wisconsin river about 140 mi. N. of 
Madison. Huge forests of white pine and the water power of Big 
Bull falls brought settlers in the late 1830s. A settlement was 
established and named Wausau (an Indian word meaning "far away 
place") in 1850. Early population was predominantly German. 
Dubbed the "Lumberjack City," it was incorporated in 1872. 

The chief manufactures include wood and wood products such 
as food package containers, fibreboards, paper, veneers and doors. 
Wausau is also an important agricultural and distribution centre. 
I t  is the home office of one of the country's largest writers of 
workmen's compensation insurance, and the headquarters of the 
Wisconsin Valley Improvement company, a privately owned but 
state-regulated enterprise ~+hich stores the water of the Wisconsin 
river in reservoirs and releases it on a toll basis to operating plants. 

Its river situation, nearness to the upper lake country and tower- 
ing Rib mountain on the city's border make Wausau a favoured 
area for fishing, hunting, and summer and winter sports. For 
comparative population figures see table in WISCONSIN : Popula- 
t ion  (AL. E. SM ) 

WAUTERS,  MILE CHARLES MARIE (1816-1933), 
Belgian painter, mainly of historical subjects, was born in Brus- 

sels on Nov. 29, 1846. H e  studied under Portaels and GCrBme 
and in 1868 produced a striking work, "The Battle of Hastings: 
the Finding of the Body of Harold by Edith." As his youth dis- 
qualified him for the medal of the Brussels Salon, he was sent, by 
way of compensation, as artist-delegate to Suez for the opening 
of the canal (1869). In  1870 Wauters exhibited his picture of 
" M a ~ y  of Burgundy Entreating the Sheriffs of Ghent to Pardon 
Her Councilors Hugonet and Humbercourt" (Likge museum), 
which created a great sensation. Even more celebrated was the 
"Madness of Hugo van der Goes" (1872, Brussels museum), a 
picture that gained for Wauters the grand medal a t  the Salon and 
led to the commission for two large works decorating the Lions' 
staircase of the HBtel de Ville. His 380-by-49 ft. panorama, 
"Cairo and the Banks of the Nile" (1881), was exhibited with 
extraordinary success in Brussels, Munich and The Hague. 
Wauters also painted some portraits, sometimes using pastel as a 
medium. He died in Paris on Dec. 11, 1933. 

WAUWATOSA, a city of Wisconsin, US. ,  in Milwaukee 
county and a suburb of Milwaukee, ~ h i c h  borders it  on three sides, 
is on the Menomonee river. The Potawatomi Indians relinquished 
their title to the region in 1833, and New England and New York 
settlers began arriving in 1835, followed by German and Irish 
immigrants. First known as Hart's Mill, Wauwatosa became a vil- 
lage in 1892 and a city in 1897. The name Wauwatosa is a modifi- 
cation of an Indian word meaning "firefly." 

With the extension of street railways in the mid-1880s, workers 
in Milwaukee and West Allis began establishing their homes in 
Wauwatosa; other civic developments, such as the adoption of a 
zone ordinance in 192 1, increased this trend. Between 1930 and 
1960 the population increased by 168.6% to 56,923. Industry is 
limited, and includes the manufacture of iron castings, interior 
woodwork, steel scaffolding, chemicals, cement blocks, screws and 
bolts. For comparative population figures see table in WISCONSIN : 
Popz~lation.  (AL. E.  SM.) 

WAVE LENGTH, in radio, the distance traveled in one 
period or cycle by a periodic disturbance. The distance between 
corresponding phases of two consecutive waves of a wave train. 
The quotient of velocity by frequency. For a discussion of theory 
see ELECTROMAGNETIC WAVES; for wave lengths in broadcasting 
and wireless see RADIO. 

WAVELL, ARCHIBALD PERCIVAL WAVELL, IST 
EARL (1883-1950), British army officer, a leading figure of World 
War I1 who defeated the Italians in east Africa and liberated 
Ethiopia, was born at Colchester on May 5, 1883. He was educated 
at Winchester and joined his father's regiment, the Black Watch. After 
war service in South Africa, India, Flanders and Palestine, he was 
recognized as an exceptional trainer of troops and in July 1939 was 
appointed to the new middle east command, in which he reached (as 
a full general) the high-water mark of his military career by routing 
in Dec. 1940-Feb. 1941 greatly superior Italian armies in Libya and 
liquidating the Italian empire in east Africa (Jan-May 1941). But 
in July 1941 after unsuccessful fighting against the Germans in Greece, 
Crete and Libya he was superseded and appointed to command in 
India. When Japan entered the war, as Allied commander in the 
southwest Pacific and against great odds Wavell could not prevent the 
loss of Malaya and Burma. As a field marshal and viceroy of India 
(June 1943-Feb. 1947) he had to cope first with famine and then with 
intractable political controversies. He died in London on May 24, 
i ~ ~ n  

Wavell was famous for his knowledge of languages, phenomenal mem- 
ory and literary gift, as shown in his life of his former chief, Allenby 
(1940-43), and his love of poetry; also for his taciturnity, which handi- 
capped him in discussion. His sterling character, in which his un- 
complaining loyalty was conspicuous, won him general respect and 
confidence. Wavell's only son was killed in Kenya on Dec. 24, 1953, 
in an attack on Mau-Mau terrorists. 

Wavell's writings included The Palestine Ca+npaigns (1928) ; Other 
Men's Flowers, an anthology (1944) ; The Good Soldier (1948) ; Sol- 
diers and Soldiering (1953). (J.  R. M. B.) 

WAVELLITE, a mineral consisting of hydrated aluminum 
phosphate. Distinct crystals are of rare occurrence, the mineral 
usually taking the form of hemispherical or globular aggregates 
with an internal radiated structure. I t  is translucent and varies 
in colour from gray or white to greenish, yellowish, etc. The 
formula is A13(OH), (PO,), + 4aH20 and it crystallizes in the 
orthorhombic system. The hardness is 3.5, and specific gravity 
2.32. I t  was first found, a t  the end of the 18th century, by W. 



WAVE MECHANICS-WAVE MOTION 
Wave11 near Barnstaple, Devon, where it  lines crevices in a black 
slaty rock. In  the United States it has been found in Pennsylvania 
and near Hot  Springs, Ark. 

WAVE MECHANICS, a particular form of quantum me- 
chanics which was developed as the result of researches by Louis 
de Broglie and Erwin Schrodinger in 1925-26. As loosely used, 
the term wave mechanics is practically synonymous with quan- 
tum mechanics. 

See the article on QUANTUM MECHANICS, especially the section 
entitled Wave Mechanics. (J. H.  V. V.) 

WAVE MOTION. The study of wave motion is concerned 
with the propagation of disturbances in physical systems. The 
system may be a body of fluid, a structure or even a procession of 
automobiles; the disturbance may be characterized by changes in 
velocity of the fluid particles, distortion of the structural material, 
changes in automobile speed or variations in any physical quan- 
tities which contribute to the time-dependent description of the 
system. 

As an aid to discussion, the subject is frequently subdivided 
into categories according to the intensity of the disturbance, its 
periodicity or lack thereof, the manner of its initiation and, as in 
the following, the type of medium in which the waves are propa- 
gating. 

Waves i n  a Liquid.-Perhaps the most frequently observed 
waves are those which propagate on the surface of a body of liquid. 
The study of a particular example of such waves provides some 
insight into the manner in which the fundamental laws of physics 
can be invoked to provide a quantitative account of wave motion 
phenomena. A channel of unit width with vertical plane walls 
contains a layer of fluid whose initial depth distribution is defined 
by the solid line of fig. 1. Consider the circumstances under which 

FIG.  1.- SEQUENTIAL P O S I T I O N S  O F  S U R F A C E  O F  L I Q U I D  UURING BORE 
PROPAGATION 

the successive configurations of fig. 1 can occur. The velocity of 
the fluid to the left of A at  time tl (and to the left of A' at a later 
time t,) is denoted by u,, and its depth is denoted by h,. The 
depth of the motionless fluid into which the wave is advancing is 
called h,. The two physical laws which must be invoked are those 
which state that: (1) no fluid materializes or disappears during the 
process; and (2) the rate at  which the momentum of any element 
of the fluid increases must be equal to the net force externally ap- 
plied to that element. If the element of fluid to which these laws 
are to be applied is one initially lying under the solid line of fig. 1 
between B-B and C-C, it will, after a time interval t, lie under the 
dotted line between B'-B' and C-C; the distance from B-B to B'-B' 
will be z~,t. Since the deeper fluid is moving to the right at speed 
ul, the first law stated above requires that the distance L over 
which the formerly quiescent fluid has been accelerated during this 
time interval be given by 

(hi - hz) L = hi ult 

I n  order to apply the second law, it should be noted that the 
average fluid pressure (taking atmospheric pressure as a reference) 
in the fluid of depth h, is pghl/2, and that the average pressure 
over C-C is pgh2/2. Here, g is the acceleration of gravity and 
p is the density (mass per unit volume) of the fluid. The net hori- 
zontal force exerted on the fluid element under consideration dur- 
ing this time interval is, then, composed of two parts: (1) a force of 
magnitude pgh12/2 exerted by the fluid on the left of the element; 
and (2) one of magnitude pghz2/2 exerted by the fluid on the right 
of C-C. The net force is directed to the right and has magnitude 
pg(h12 - hz2)/2; thus, the second law states that 

where phzL is the mass of fluid which has been accelerated from 
rest to speed ul during the time t ,  and (ph2L/t)ul is therefore 
the rate at which momentum has been acquired by the fluid ele- 
ment during that time interval. These two quantitative statements 
now imply that 

U: = g(hl - h ~ ) ~  (hi + h2)/2hlhz 

and 

L i t  is the speed at  which the front of the deeper layer encroaches 
on the shallow layer; i.e., the wave speed. Here, as in almost all 
wave phenomena, the wave speed differs from, and is greater than, 
the material particle speed. I t  must be noted that dissipative 
effects, variations of velocity with depth, and the difficulties asso- 
ciated with the determination of the detailed shape of the front 
have been ignored. Despite these simplifications this quantitative 
picture of the encroachment of a deep layer of liquid into a more 
shallow layer is an excellent macroscopic description of the tidal 
bores which occur in many of the rivers of the world. In  the ap- 
plication of these results to such cases, speeds must be measured 
relative to an observer moving with the undisturbed speed of the 
river in which the bore is to be propagated. 

The foregoing phenomenon can be observed on a small scale by 
allowing water to flow from a faucet into a basin. The speed can 
be adjusted so that two zones surround the point a t  which the 
water meets the basin; the inner zone consists of a thin flat layer 
of water moving rapidly outward, and the outer zone is a thicker 
more slowly moving layer. The size of these zones can be con- 
trolled by adjusting the faucet. 

In order to relate this observation to fig. 1, the reader should 
imagine that he views that figure as he moves to the right a t  a 
speed equal to L / t  as calculated above; i .e . ,  he moves a t  the speed 
of the bore. From this reference system the bore is stationary, 
the thin layer on the right is moving to the left a t  speed L i t  and 
the thick layer is moving to the left a t  speed Lit-ul. The leftward 
motion so described agrees precisely with the radial motion of the 
observation. 

Considerations similar to the foregoing can be used to indicate 
the manner in which a gentler disturbance is propagated. Ordi- 
narily, a wave whose height is very small compared with the 
ambient fluid depth, h, and whose extent in the direction of propa- 
gation is large compared with h, will propagate in an otherwise 

FIG.  2.- SURFACE POSITION AT TIMES 0, t  A N D  2 t ,  O F  A N O N D I S P E R S I V E  
WAVE TRAVELING AT S P E E D  A r t .  A  DENOTES T H E  D I S T A N C E  TRAVERSED I N  
TIME t BY T H E  WAVE 

quiescent fluid at  speed dgk (this is consistent with the foregoing 
formula for L i t ) .  This propagation speed is independent of the 
details of the wave shape, and the wave must propagate without 
change of shape (fig. 2). However, if the wave height is an ap- 
preciable fraction of the depth, so that the wave speed is sig- 
nificantly greater a t  positions of greater depth than it is a t  shallow 
spots, the propagation must occur in the manner illustrated in 
fig. 3. The argument presented here to account for this is by no 
means complete, but it does indicate the considerations which 
help make possible a correct prediction of the steepening of 

(TIME=O) (TIME= t )  
such waves and formation of 

A B c bores discussed earlier. I n  par- ___---.- 
/ 

>,-,--\ , ticular, by the time configuration 
t C of fig. 3 is reached, a bore 
I starts to form; configuration cor- 

- - i responding to later times can be 
FIG.  3.- SEQUENTIAL P O S I T I O N S  O F  deduced from a more pre- 
INTENSE WAVE MOVING T O  RIGHT cise 
(see TEXT)  The propagation of surface 
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waves in deep water provides a different picture. If the extent of 
the surface distorted by the wave is small compared with the water 
depth, only the fluid near the top moves, and the depth plays 
no role as it did in the foregoing. There is, in fact, no single 
propagation speed for low intensity waves appropriate to all wave 
shapes as there is in shallow water, and, with isolated exceptions, 
waves cannot travel without change of shape. The wave motion 
in systems such as this is said to be dispersive. 

A study of the disturbance left behind by a motorboat first in 
shallow water and then in deep water affords some insight into 
the implications of this contrast. In  shallow water of depth h, 
the motorboat proceeds from position 0 to A to B to C (in fig. 4) 
at a constant speed, V, which here is greater than a. The times 
of arrival of the boat a t  these points are 0, t,, t2, t,, respectively. 
When the boat arrives a t  point 0, it initiates agsturbance there 
which propagates outward from 0 a t  speed qgh;  therefore, by 
the time the boat arrives at  C (whose distance from 0 is Tit3), 
this disturbance mgch has spread 
out a t  speed d g h  is confind 
within a circle of radius t3\/gh. 
Similarly, the wave initiated at  B 
at  time t2 has, at time t,, spread 
into a circular region of radius 
@(t3 - t2). The outline or 
envelope of the region into which 
all such disturbances have spread FIG. 4.-DISTURBANCE CREATED BY 
is the wedge shown in fig. 4 ;  in M O V I N G  BOAT. POINTS 0, A, B, c 
particular, the angle 0 shown REPRESENT LOCATIONS OF  BOAT AT 

there is such that sin SUCCESSIVE TIMES 0, tl, t2 ,  tg;  0 
- IS  A N G U L A R  CO-ORDINATE OF ANY 

e = q g h i v  POINT I N  FLOW F I ~ D  (see TEXT) 

Thus, the geometry of the dis- 
turbed region depends on the speed of the boat. 

In  deep water, on the other hand, no such elementary construc- 
tion can be carried out. I t  happens, however, that the geometry 
of the wave generated by the boat depends on the boat's speed in 
such a way that the most rapidly propagating significant contribu- 
tions to the wave pattern propagate at  a speed proportional to 
the speed of the boat. The proportionality constant is always 
the same and is such that 0 = 19'28'. In  the foregoing argu- 
ments the words shallow and deep have been (and must be) used 
in a relative sense. I n  a wave motion discussion, water is shallow 
whenever the distances (other than wave height) characterizing 
the wave geometry are large compared with the depth. When 
these distances are small compared with the depth, the water is 
said to be deep. The discussion of the intermediate case requires 
subtler tools and will not be discussed here. 

An example of wave motion in which the surface tension of the 
liquid plays an important role can be observed when a stream of 
water about one-tenth of an inch in diameter flows from a faucet 
into the basin below. This stream of fluid would ideally be a 
slowly tapering column whose shape did not change with time, but 
when the stream diameter is small such a configuration is almost 
never observed. Even if the steady column could be temporarily 
established, the minute disturbances which are always present in 
the room would initiate a distortion of the column, and the wave 
so initiated would grow in magnitude until, a t  some position, the 
column would break up into droplets. The dynamics of this 
phenomenon are dominated by the effects of surface tension and 
fluid particle accelerations, and the reason that this droplet forma- 
tion in the faucet experiment can be observed only for small 
streams is the following: The surface tension, T, has units m/t2 
(m = mass; t = time) ; the density p has units mil3 ( I  = length) ; 
and the stream diameter, d, has dimension 1. If it is agreed that 
no other physical parameters play a role in the wave amplification, 
then the only combination of pertinent physical quantities having 
the physical dimension time is dpd3iT. 

Since relationships between physical quantities can be mean- 
ingful only when the physical dimensions involved are self- 
consistent (e.g., the force required to lift an object must be equal 
to something having the physical dimension force), the droplet 
formation time, T, must be equal to something having the dimen- 
sion time. Since no other time-dimensional quantity is available, 

- 
T must be proportional to dpd3/T.  This implies that  the breakup 
time, T, increases rapidly with increase in stream diameter; how- 
ever, T must be a shorter time than that required for each particle 
of fluid to reach the bottom (roughly d2Llg,  where L is the dis- 
tance from faucet to sink, and g is the acceleration of gravity), 
and this will be the case only when d is small enough. Systems 
such as this, in which the initial wave motion becomes more in- 
tense with time without the aid of external excitation, are said 
to be unstable in the presence of such waves. The gross character 
of the ocean currents, the atmospheric circulation, the flow past 
airplane wings and the flight of a baseball would each be very 
different indeed were it  not that their flow configurat~ons are 
drastically modified as a consequence of such instabilities. 

The foregoing experiment can be extended if a person will place 
a finger in the stream at  such a position that the column assumes 
a stationary but wavy shape above this obstruction. When this 
condition is achieved the wave which is present is one which 
travels upward relative to the fluid a t  precisely the speed, V, with 
which the fluid in this wavy region is falling. The resulting pic- 
ture is one in which the wave is stationary relative to the observer, 
and the ratio of the wave length, X (distance from crest to  crest), 
to the diameter can readily be estimated. Arguments much like 
those by which the droplet-forming time was estimated will indi- 
cate that this ratio should depend on the quantity pdV2/T. A 
careful analysis shows that 

X = Trd t (1 + ,OV*d/T)'" 

A sequence of such experiments with various stream speeds and 
diameters will confirm this result. 

Shock Waves in a Gas.-The science of acoustics is con- 
cerned with the propagation of sound waves, particularly in air. 
Sound waves are usually defined to include only those waves 
whose intensity is so small that the changes in pressure and tem- 
perature which characterize them are a very small fraction of the 
ambient pressure and temperature. These waves travel a t  sound 
speed, a speed which depends only on the ambient state of the air. 
Situations are frequently encountered, however, in which larger 
disturbances are generated, and some of the most fascinating of 
these are concerned with the formation and propagation of shock 
waves. Whenever an object moves through a gas a t  a speed 
greater than sound speed, a shock wave will be present. As indi- 
cated in fig. 5, this shock wave is an exceedingly thin region sepa- 
rating undisturbed gas from gas that has already been set into 
motion. The flow between the dotted lines near the point A in 
fig. 5 is closely analogous to that discussed in conjunction with 
fig. 1. In fact, fig. 1 is precisely applicable when h, and h, are 
interpreted as gas density rather than as liquid depth. Actually, 
as the shock propagates into the gas, i t  is the density, temperature, 
pressure and velocity of the gas that change abruptly. In  order 
to deal quantitatively with this wave phenomenon, one must in- 
voke not only the mass and momentum conservation laws used 
above but also the law requiring the conservation of energy and a 

knowledge of the thermodynamic 
properties of the gas. T h e m e  of 
these laws leads to  the quantita- 
tive description which follows. 

U7hen an object is flying a t  
speeds comparable to those of 
meteorites or artificial satellites 
entering the Earth's atmosphere 
(say 25,000 ft. per second), the 
characterizing features of the 
shock wave are these: I n  the gas 
through which the point A on the 
wave has just passed, the pres- 

FIG. 5.-SHOCK WAVE GEOMETRY sure is about .9plU2, the gas ve- 
Speed of object A in supersonic flight locity is about .9U, the density is 
( to the r ight) ,  which is equal to speed about lop, and the temperature 
at  which shock wave advances, is some- 
what greater than speed of air par- is several thousands of degrees 
ticles. Horizontal scale is greatly ex- Kelvin. Here pl is the ambient 
aggerated. Arrows indicate roughly 
air velocity distribution; 6 is angular density of the air and is the 
oo-ordinate of any point in  flow field wave speed (the speed a t  which 
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the shock wave encroaches upon the still gas). The gas wilI 
be compressed to a lesser extent behind the oblique part of 
the wave; the pressure distribution, in fact, will be well approxi- 
mated by .9plU2 cos28. I t  should be noted that this isolated in- 
formation concerning strong shock waves for which the pressure 
rise is large compared with the ambient pressure is all that is 
needed to estimate the early motions of objects of known size 
and velocity entering the atmosphere. 

Strong shock waves also occur when explosive charges are 
detonated in gas, liquid or solid. The details are very involved, 
largely because the relevant properties of the materials entail 
complicated descriptions. Once again, however, a somewhat 
idealized study provides a clear picture of the dominant features 
of the wave motion. Imagine that all of the energy, E, of the 
explosion has been released instantaneously a t  a single point in 
space at  time 0 and that a t  time t the shock wave has traveled a 
distance R and is advancing with speed U through the gas. The 
only relevant quantities that enter the problem are the energy E 
(units mZ2it2) and the ambient density p (units mil3). Informa- 
tion is wanted on the history of the distance R (unit l), the pres- 
sure p (units m/Ct2), the speed U (units l l t )  and the time t. The 
only physically meaningful relations among these must have con- 
sistent units, and the only such relations would state that R is 
proportional to (Et2/p)l / j ,  that U is proportional to (Eipt3)l / j  
and that the pressure just behind the shock wave is proportional 
to  (E2p3/t0)l/j. Thus, the wave starts out a t  very high speed but 
quickly slows down, and the pressure in the gas just behind the 
shock decreases even more quickly as the wave expands. A more 
detailed analysis has shown that, for explosions in air, the distance 
traveled by the shock in time t is R = .97(Et2/p)1/5, and that 
the pressure just behind the shock is p2 = .17(p3E2/t6)1/5, the 
values of R and p, being centimetres and d y n e ~ l c m . ~ ,  respectively. 
These figures are accurate only until pa is about three times the 
ambient pressure. 

See also SOUND. 
Traffic Waves.-When a reasonably uniform stream of traffic 

is traversing a long road, the flow pattern is described by a speci- 
fication of the density, p (number of cars per car length of road), 
and the automobile speed, q. Disturbances in such a pattern are 
frequently introduced by traffic lights. debris, accidents, etc. The 
wave (characterized by change in density and velocity) which 
propagates through the traffic stream can be readily estimated by 
invoking two laws similar in character to those used earlier in this 
article. The first law requires that no cars materialize or disap- 
pear; the second, based on empirical observation,.postulates a 
specific relation between speed and density. Such observations 
have been made, and this relation, with sufficient accuracy for 
our purposes, is 

'The speed qo may be regarded as the maximum safe speed for the 
road; thus, the possible speeds range from 0 when the cars are 
bumper to bumper to qo when the cars are very far apart. The first 
law requires that the number of cars emerging from a given seg- 
ment of road per unit time subtracted from the number entering 
the segment per unit time should equal the time rate of density in- 
crease in the segment times the length of the segment. Those 
familiar with the differential calculus will recognize the mathe- 
matical statement of this equality to be 

They will also be able to verify that these laws are satisfied by 
any density distribution p which changes with x (the distance 
along the road) and t (the time) according to the rule (the more 
general equality is not needed in what follows) 

The implications of this particular density variation can most 
readily be seen by plotting the positions of constant density on a 
picture in which the horizontal co-ordinate is distance along the 
road, and the vertical co-ordinate represents the time of observa- 
tion (fig. 6A). This figure corresponds to a situation in which a 

long string of cars has stopped behind a traffic light a t  x = 0. 
There, at the time t = 0, when the light changes to "go," the 
density to the left of x = 0 is unity and that to the right is 0. 
According to the foregoing equation, the density is constant on 
each radial line through the origin. Thus, a t  the later time t, the 
velocity distribution is that shown plotted in fig. 6B. 

When an obstruction appears in a stream of traffic in such a 
way that the cars must change speed abruptly a shock wave can 
form. To apply the first law to the flow across such a shock wave, 
it must be written in the form 

where pl and ql are the values of p and q just to the left of the 
shock. and p, and q, are those just to the right of the shock; U is 
the speed at  which the shock wave advances into the fluid, and the 
equality implies that the number of cars which enter the shock 

per unit time is equal to the num- 
ber which leave per unit time. 

Consider now the situation in 
which, until time 0, the flow 
of traffic is essentially uniform at  
speed 9, = ( j ) q o  and density 
p, = 4. At time 0, an obstruc- 

x =O tion suddenly appears a t  x = 0, 
A so that each car must pass it a t  

speed q, = qo/8 (and, according 
to the first equation of this sec- 
tion, a t  density p2 = 5). Fig. 7A 
indicates the manner in which the 

B * road chokes up in this situation. 
F I G .  6 . - ( A )  L I N E S  OF CONSTANT There is uniform flow at  density 
D E NS IT Y  W H I C H  F O R M  WHEN L I N E  p1 approaching the obstruction, 
O F  TRAFFIC I S  RELEASED SUDDENLY.  until it encounters a shock wave 
(B) TRAFFIC S P E E D  (PLOTTED A S  
FRACTION q/q,,) V. DISTANCE x whose 'peed is -qoi8 
(see TEXT) by a region of uniform flow a t  

density pa. When the cars have 
just passed the obstruction, they immediately accelerate to a speed 
7qo/8 and maintain this speed until they.catch up to the traffic 
stream moving at  speed 3q0/4. This encounter occurs a t  
x = 5qot/8, and thenceforth the stream proceeds at  the unob- 
structed speed. Fig. 7B shows the car speed as a function of 
distance at time t,. This piecing together of different speed 
regimes may seem arbitrary, but it is the only combination of 
density and speed distribution which satisfies the relation between 
q and p and which conserves the number of cars. 

The foregoing phenomena are analogous to certain phenomena 
in gases. When the two ends of a long cylinder are separated by 
a diaphragm, one end is evacuated and the diaphragm subse- 
quently is suddenly removed, the gas density distribution which 
develops is very much like the 
traffic density distribution of fig. 
6. On the other hand, when a 
partial obstruction is suddenly in- t= t ,  
serted into a cylinder through 
which gas is flowing at  high speed, 
the flow to the left of the ob- 
struction may be like that of fig. x=o 
7, but the flow to the right will be A 
quite different. This difference 
arises because the molecules of 
gas are influenced bv the neigh- %" A 

ioring molecules behind them as 
well as those in front, but the car 
speed is influenced only by the - 
proximity of the cars ahead' FIG,  , , --(A) SHOCK WAVE LOCA- 

Waves i n  Elastic Solids.- T 1 o N s  1, ,-t P L A N E  F O L L O W IN G  

When one end of a long cylin- S U D D E N ,  P ART IAL OBSTRUCTION O F  

drical rod of homo~eneous iso- ROAD.  IN REGION TO LEFT O F  L I N E  -. - . . . - - . - . - - - - - - - " -  - -  -. - - -  

tropic elastic material is suddenly 
~ E ~ ~ " , ~ T 1 ~  :/":: ~~~~~~ 

twisted about the axis of sym- ,AL A N D  L I N E  D 1, 1 s  1 , ~ :  TO RIGHT 
metry, the displacements which O F  D I T  IS  114. ( 6 )  T RAFF IC SPEED 
characterize the ensuing wave V. DISTANC; x 
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correspond to rigid body rotations of the successive circular 
cross sections. The distorting elements of material do not 
change volume, and the wave proceeds at the speed .\l= 
where G is the shear modulus of the medium (for steel, G is 
about 6.000 tons per square inch, and the transverse wave speed 
is some~vhat greater than 10,000 ft. per second). The parti- 
cle displacements are all perpendicular to the direction in which 
the disturbance is progressing, and such waves are called trans- 
verse waves. If, however, a uniform pressure were suddenly 
applied to the surface of a spherical chunk of the same material, 
the wave which pro2agated toward the centre of the sphere would 
involve changes in volume of the material, and the displacements 
would be in the direction of propagation. Furthermore, this 
longitudinal wave would ~ r o c e e d  at  a s ~ e e d  which for most metals - 
is \/2 (1 - v ) /  (1 - 2v) where v is Poisson's ratio of material. 
( See  MATERIALS, STREKGTH OF: Elasticity.) I n  most structures 
(ranging in size from small piezoelectric crystals and machine ele- 
ments to the planet earth itself), the wave propagation phenomena 
of interest involve both kinds of waves. This stems largely from 
the fact that when either a transverse or a longitudinal wave en- 
counters any nonhomogeneity (a crack or void, a force-free sur- 
face, an inclusion of a different material, etc.) the transmitted 
and reflected waves necessarily are made up of both transverse 
and longitudinal contributions In  general. a longitudinal Rave 
exhibits a coincidence of the direction in which the wave propa- 
gates ni th  the direction associated ni th  the disturbance character- 
lzing quantity; e g ,  displacement, velocity, surface traction, 
electric-field intensity, etc. In a transverse wave, however, the 
propagation direction is perpendicular to the direction associated 
ni th  the disturbance characterizing quantities. 

The presence of one particular nonhomogeneity, an extended 
surface on nhich the externally applied force is negligible, e .g ,  
the surface of the earth, gives rise to one especially interesting 
phenomenon. IVhen a disturbance occurs near the surface, e.g , an 
earthquake, some of the energy associated with the wave so gen- 
erated spreads out spherically away from the point and thus 
diminishes in intensity in proportion to R-2 uhere R is the dis- 
tance from the inception point However, a substantial fraction 
of the energy remains near the surface as it propagates, because 
of the manner in ~ h i c h  the presence of such a surface requires 
the longitudinal and transverse maves to interact. The volume 
over nhich this energy spreads is smaller by a factor R than the 
former contribution, and it can be detected at greater distances; 
it is this wave, in fact. which is so frequently detected after earth- 
quakes. When such a disturbance occurs in an unpopulated area, 
its source is usually located by a comparison and analysis of the 
particle displacement time histories collected by various seismo- 
graphs throughout the world. Once again, of course, the ap- 
propriate detailed analysis requires the invocation of the laws 
Implying the conservation of mass and of momentum and implies 
a knowledge of the relation between distortion and loading for 
the material under consideration. 

See also EARTHQU~KES. 
G e n e r a l  Remarks.-The range of physical situations in which 

nave motion plays a vital role and the degree of sophistication 
ni th nhich such phenomena may be investigated extend far be- 
yond the content of the foregoing examples. Ho\iever, the under- 
standing of all such wave phenomena rests on the deduction of the 
implications of the fundamental la\vs of physics and the properties 
of the media in the system being studied. 

See also ELECTROMAGNETIC WALES; ~VAVES OF THE SEA; 
LIGHT: W a v e s  and In ter ference;  SOUND: Analysir of Sound 
Propagation, Wlzat I s  Sound? 

BIBLIOGRAPHY.-J. W. S.  Rayleigh, Theory of Sound (1945) ; J .  J. 
Stoker, Water Waves (1957) ; F .  LV Sears, Mechanics, Wave ~Wotion 
and Heat (1958) ; C .  A. Coulson, Waves, 7th ed. (1935). (G. F. C.) 

WAVES AND SHORE CURRENTS are continually 
changing the shores of lakes and oceans. The most important are 
caused by winds and tides. Others, such as waves caused by 
earthquakes and volcanic eruptions (the so-called tidal waves) are 
so infrequent that their work in shaping shores is comparatively 
unimportant. In  their beginning, wind-caused water waves are 

boundary waves such as develop a t  the contact between moving 
bodies of gases or liquids of differing densities. Once started, the 
energy of these boundary waves is further built up and their forms 
are somewhat changed by the pressure of the wind against their 
sides. 

Water waves are of two kinds, waves of oscillation and waves 
of translation. Waves of oscillation are the ordinary deepwater 
waves in which all the particles of aa te r  within the wave move 
in circular orbits. At the surface, these orbits have a diameter 
equal to the height of the wave. They decrease rapidly with depth 
until. a t  a depth equal to the length of the wave. the movement 
is practically zero. In  a wave of translation, the whole body of 
water moves foraard and does not return. 

Much has been written regarding ocean waves, and numerous 
formulas have been developed giving the relations existing be- 
tween wind velocity and the length, height, velocity and energy 
of ocean waves. 

See  also WAVES OF THE SEA. 
Breakers and waves of translation form when waves of oscilla- 

tion enter shallo~v water. The rate of forward movement of the 
waves decreasea, their height increases and they croud closer 
together. Along ni th this decrease in length and increase in height 
is an increase in the diameter of the orbit of the wave until it is 
too large to be completely filled by the amount of na te r  present. 
I t  then falls forward and becomes a breaker. As the wave breaks, 
a part of the nater  in it is thrown forward and does not return. 
This is a wave of translation. The action can best be seen v,here 
the uaves are breaking against a submerged ridge, the uater  in the 
upper part of the breakers being thrown for~\ard across the ridge 
top, carrying the sand with it thus forming a subaqueous dune. 

Shore  Cur ren ts  result from the combined action of waves of 
translation and the drag of the wind across the water surface. 
During storms. the water may pile up on the shore or flow at  an 
angle with it, depending on the direction of nind and waves and 
the shape of the bottom. Some of the water piled on the shore 
moves outward beneath the surface in a current called the under- 
tow. However, much of its escapes here and there along the shore 
in a series of outward-flowing currents knoun as rip currents. 
These sometimes attain a velocity of 3 to 5 mi per hour and may 
be very dangerous to snimmers. Near shore, their width is usually 
so-roo ft. Farther out, they niden and the velocity lessens untll 
they disappear at  r.ooo-3,000 f t  However. beyond the breaker 
zone, with an onshore wind there is a slow outward movement of 
water several feet beneath the surface and with offshore winds, a 
similar deep current moves slowly in toward shore. Rip currents 
are strongest with the, ~ ~ i n d  blowing squarely onshore, but if the 
wind blous tovard shore at some lesser angle, a current is set up 
running parallel with the shore. This is the longshore current. 
I t  may reach a velocity of several miles an hour, especially uhen 
combined with the tidal flon. Such currents continue along shore 
until they encounter an out~ard-flowing rip current or are turned 
offshore by a curving shore line. 

Shore S t ruc tures  form along the shore as the result of trans- 
portation and deposition of sediment by the naves and currents. 
When a wave reaches shore. part of its nater is thronn forward on 
the beach as a nave of translation, producing the swash. This 
water. running back down the beach under the force of gravity, is 
the backwash. The formard movement in the swash throns the 
sand and other material up into a r~dge just above the water line. 
This is the beach ridge. If the naves come in perpendicular to it ,  
the nater  in the snash and backwash moves up and back in a 
straight line and there is no lateral movement of the material. But 
if the waves come in at  some other angle, the movement in the 
swash and backwash approaches that of a distorted parabola and 
causes the material in the beach ridge to move along the shore. 
At the same time, the longshore current picks up and transports 
material in much the same way a river does, but with the added 
advantage that sediment from the bottom is stirred up and kept 
in suspension by the breakers. This transportation of material 
along the shore by the combined action of longshore current and 
the s ~ a s h  and backwash is called shore drifting. 

As the material transported by shore drifting is again deposited, 
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some of it is formed into structures such as spits, bars and cusps. 
A spit is an embankment of sediment having one end attached to 
the land and the other terminating in open water. I ts  crest, for 
some distance outward. rises above the water. The most usual 
place for a spit to form is on the windward side of a bay entrance. 
I t s  formation begins with deposition of sediment by the longshore 
current. After the current reaches the turn of the bay entrance, 
it continues past it in a straight line. On entering the quiet water, 
its velocity is reduced and it drops its load. Thus, a ridge is 
formed on the bottom extending part way across the bay mouth. 
While this ridge is building, its shore end receives material 
brought to it along the front of the beach ridge by the swash and 
backwash: Thus. the part of the spit above the water is an exten- 
sion of the beach ridge superimposed on the subaqueous embank- 
ment built by the longshore current. The shape of the spit, 
whether long and slim or short and wide, depends on the amount 
of sediment available and the direction and size of the waves. 
Sometimes a spit is curved at the end, forming a hook. This curv- 
ing is caused by wave refraction. When waves move into shore at  
an angle, the end that first enters shallow water is retarded while 
the end in deeper water continues on. This causes the waves to 
curve around the end of the spit and, if they are relatively strong 
as compared with the amount of sediment, it produces a turn at the 
end of the beach ridge Hooks nearly always turn toward the land, 
since the stronger waves come from the open water. A bar is an 
extended spit that closes, or nearly closes, a bay mouth. I t  may 
build from only one end. or it may result from two spits building 
from opposite directions. Geologists have never agreed as to the 
size of this opening, but it is generally assumed that it may be large 
enough for the passage of such vessels as navigate the waters. 

Beach cusps are triangular-shaped projections of sediment ex- 
tending out into the nater along a shore line. They are of various 
forms and sizes and may occur either singly or in series. They 
form in several ways. One common type that occurs in series is 
caused by the breaking of a beach ridge by a wave system larger 
than that which originally formed it. The breaks in the ridge 
crest are not all of the same size nor evenly spaced, but the uni- 
form parabolic rnovement of the water in the swash and backwash 
intensifies the larger openings and closes the smaller ones until 
there is produced a fairly uniform series of triangular cusps. Their 
size and spacing depend on the size of the waves and the height 
and width of the ridge from which they are formed. 

A rather rare shore structure that sometimes forms on sandy 
beaches having a very gentle underwater slope is the cuspate spit. 
I t  is started by the overloaded shore current dropping some of its 
load at  a small obstruction or irregularity in the shoreline. This 
deflects the current outward and causes a small cusplike structure 
to form. The swash and backwash adds material and a spit is 
built out over the shallow bottom. On small' lakes, these often 
occur in series and may extend out several hundred feet. Along 
the shores of large bodies of water, as on the west side of Lake 
Huron north of Saginaw bay, they appear as fairly permanent sand 
structures reaching out several hundred yards from shore. 

Offshore Structures, unconnected with the shore, such as bar- 
rier beaches, low and ball and ripple marks, are formed by the 
waves and currents on the underwater terrace. Barrier beaches are 
ridges of sandy sediment lying parallel to the shore and reaching 
above the water but not attached at  either end. In  North America 
they are numerous and large along the coasts of Texas and the 
Carolinas, and in Europe along the coasts of the Netherlands and 
the southeastern Baltic sea. Their method of formation is not well 
understood. Some physiographers think they'are the result of the 
waves throwing up ridges of sand from the bottom. Others think 
they may be long spits in shallow water built parallel with the 
shore, cut through at  the neck and later widened by the addition 
of beach ridges on the seaward side. As they seldom or never form 
on lakes or inland seas, it is possible that the rise and fall of 
the tide is a factor in their building. Low and ball designates a 
series of subaqueous troughs and ridges lying parallel with the 
shore. Their spacing and size varies with the depth of water and 
the slope of bottom. In some localities, as on the gentle slopes 
of the bottom of Chesapeake bay and the Gulf of Mexico, they 

occur in a series of a dozen or more, increasing in size with dis- 
tance from the shore. They are also numerous along the shore of 
the Great Lakes and on the south and southeast coasts of the 
Baltic sea. Along the east side of Lake Michigan, the bottom 
slope is such that they usually occur in series of three. Their 
spacing varies. but their average distances from shore are about 
200. 600 and 1,200 ft. From the shore line outward, the trough 
depths average about 5 ,  1 1  and 18 ft., and the depths of the crests, 
4, 8 and 1 2  ft. 

The ridges are caused by piling up of sediment stirred up from 
the bottom by the downward-plunging water in the breaking waves. 
The effect in shallow water is to dig a depression as a waterfall 
does in a stream. But because of the orbital movement in a w v e ,  
the sediment stirred up from the bottom, instead of going toward 
the shore in the direction of wave travel, is moved a little dis- 
tance in the opposite direction. This material accumulates as a 
ridge on the lake bottom. Theiposition of the low,s (troughs) and 
balls (ridgesj is fixed by the average size of the storm waves. 
After once forming, the structures'remain nearly constant in posi- 
tion as long as the water level remains the same, moving only a 
little toward the shore or away from it with changing wave condi- 
tions. However, if the water level falls, breaks sometimes occur 
in the ridge nearest shore and the ends are pushed in toward shore 
by the waves of translation. In  long continued periods of low 
water, the inner ridge may move in .as a subaqueous dune and 
unite with the beach ridge. 

Ripple marks (q.v.) are common on shallow, sandy bottoms, 
along the shores of oceans, lakes and on the bottoms of streams. 
They are formed in two ways-by the forward and backward 
movement produced on the bottom by the passage of waves of 
oscillation, or by currents in which the water moves steadily in 
one direction. The underwater terrace on which the above fea- 
tures are formed is. itself. a product of the work of the waves and 
currents. They take the material from the shore and work it out 
toward deep water. but the movement ceases at the depth at  which 
'the waves are incapable of moving material. Thus, a terrace is 
formed. Its outer edge is usually at a depth equal to about one- 
third the length of the average storm waves. 

Closely related to the underwater terrace is the sea cliff. I t  
forms where the sea advances against a high shore. The vertical 
distance that waves can cut is limited by their height. So, when 
they break against the face of a high cliff they undercut it until 
the overhanging rock is brought down by its own weight. This 
material is then moved away from the shore by the waves and cur- 
rents, spread out and made a part of the underwater terrace. As 
the process continues, the terrace becomes wider and wider. A 
cliff formed as the result of wave cutting is a sea cliff. Where cut 
in solid rock, sea cliffs may endure for a long time after uplift 
of the land or lowering of sea level has shifted the shore line 
seaward. Perhaps the best known of these are the cliffs of Dover 
and the opposite shores of Calais on the English channel. They 
are also numerous at  various places along the coasts of Scotland 
and Ireland. 

The total effect of the waves and currents, over a long period 
of time, is to take more sediment from the land than they bring 
back. During storms, great quantities are torn from the shores 
and thrown into suspension by the waves along with that stirred 
up from the bottom by the plunging breakers. At such times, the 
rip currents are strong and great quantities are rushed offshore 
to deep water. But with gentle currents and waves of small size, 
much of this is returned to the land by the travel of the asymmetri- 
cal ripples toward shore and the work of the waves of translation. 
The final shape of the shelf depends on the relation between the 
strength of the waves and currents and the amount of sediment 
available. With an excess of sediment the shelf is wide with a 
gentle slope; with less sediment and stronger waves and currents 
it is narrower and steeper. See  also LAND RECLAMATION; SEDI- 
MENTARY ROCKS : Sedimentology.  
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WAVES OF THE SEA. Whenever the wind blows over 
water, the surface is formed into waves. These grow under the 
influence of the wind and form a most irregular surface pattern 
known as "sea." When wind-raised waves travel out of a storm 
area they advance as "swell." and after having traveled large dis- 
tances becomes a series of long, low and fairly regular undulations. 
These may be all but hidden by short irregular waves, newly 
formed on the surface, until the swell travels into shallow water. 
There each wave crest rises sharply from the water surface, grows 
steeper and steeper until it breaks, and foaming white "surf" 
advances toward the shore line and rushes up the beach. The 
terms sea, swell and surf describe, therefore, different stages of 
the same phenomenon, and the waves of the sea caused by wind are 
discussed below under these headings. 

Not all waves of the sea are caused by wind. Destructive waves 
caused by earthquakes, submarine landslides or volcanic eruptions 
beneath the sea occasionally inundate low-lying coasts and cause 
enormous damage. Such waves are popularly known as "tidal 
waves," although they have nothing in common with the tides. 
They are discussed under Other  Ocean W a v e s ,  below. True tidal 
waves are caused directly or indirectly by the attracting forces 
of the sun and moon and, although strictly speaking they belong 
to the waves of the sea, they are usually treated as a separate 
subject (see TIDES). 

WAVES CAUSED BY WIND 

His tory  of Investigations.-Waves have been observed for 
thousands of years, yet knowledge of them is most incomplete and 
many fundamental questions remain unanswered. This lack of 
knowledge is probably due to the fact that the subject has been 
studied from two different points of view, each failing to take into 
account the results achieved by the other. To the mathematician 
wave motion has presented a fascinating field of study, but he has 
not often been concerned with the practical application of his 
studies to waves of the sea. To the seafaring observers waves 
have long been a source of keen interest but mariners have been 
unable or unwilling to utilize the tools developed by the mathe- 
maticians. Until about 1925 few attempts had been made to 
bridge the gap. 

The literature dealing with ocean waves is so large that only a 
few of the more important works can be mentioned. The first 
systematic mathematical study of wave motion appears to have 
been made by Sir Isaac Newton (1642-1727),  but not until the 
19th century was the study of wave motion put on a sound mathe- 
matical basis. Among the important contributions were those by 
G. G. Stokes ( 1 8 4 7 ) ,  J. Boussinesq ( 1 8 7 2 )  and Lord Rayleigh 
( 1 8 7 6 ) .  The first accounts of careful observations of waves were 
those by Leonardo da Vinci (1452-1519).  Observations in wave 
tanks seem to have been initiated by the Weber brothers in 1825. 
A "Report on Waves" submitted by J. Scott Russell in 1844 to 
the British Association for the Advancement of Science exercised 
a profound influence upon all subsequent wave studies. Observa- 
tions at  sea were published by T.  Stevenson ( 1 8 5 0 ) ,  A. Paris 
( 1 8 7 1 ) ~  G. Schott ( 1 8 9 3 ) ,  V. Cornish ( 1 9 3 4 )  and A. Schumacher 
( 1 9 2 8 ) .  The effect of waves on engineering structures was 
studied by D. D. Gaillard ( 1 9 0 4 ) .  The first successful attempt 
to bridge the gap between theory and observation was made by 
Harold Jeffreys in 1925. H. U. Sverdrup and JV. H. Munk de- 
veloped a series of dimensionally complete empirical relation- 
ships on the basis of which it was possible to forecast wave height 

and period from weather maps. Such forecasts were made to 
assist amphibious landings in World War 11. Thereafter much 
progress was made to give more complete statistical descriptions 
of the sea surface. In England, G. E. R .  Deacon, N. F. Barber, 
M. S: Longuet-Higgins and F. Ursell in 1946-48 developed methods 
for recording the spectrum of ocean waves, and Willard F. Pierson, 
Jr., a t  New York university, developed in 1950-52 relationships 
for forecasting the spectrum. Carl Eckart in 1953 gave the first 
statistical theory of wave generation. 

F I G .  1.-DIAGRAM O F  A WAVE SHOWING HOW T H E  LENGTH A N D  HEIGHT A R E  
MEASURED.  THE VERTICAL SCALE I S  EXAGGERATED 

Definitions.-The height of a wave, H, is the vertical distance 
from crest to trough. The length, L, is the horizontal distance 
between adjacent crests (fig. I ) .  The wave period, P, is the time 
interval between the passage of successive crests a t  a fixed point. 
The velocity, V, of a wave is the speed with which the wave form 
travels along the sea surface. 

Theory.-The derivation of the basic properties of wave mo- 
tion according to the classical wave theory is next indicated, but a 
knowledge of theory is not essential for the reader's understand- 
ing of the rest of this article. 

The usual procedure for dealing with short waves in deep water 
is to solve the hydrodynamic equations of motion and the equation 
of continuity for an incompressible medium, subject to  the fol- 
lowing conditions: ( I )  all motion is irrotational, that is, a velocity 
potential @ exists; ( 2 )  the pressure along the surface is constant; 
(3) the motion ceases a t  great depth. Neglecting second-order 
terms, the simplest solution satisfying these conditions is  

+= @ekz cos (Kx: - nt) 
2a 

where z is the vertical co-ordinate directed upward from the un- 
disturbed sea surface, x the horizontal co-ordinate positive in the 
direction of wave motion, t time, g the acceleration caused by 
gravity, a = 2T/P, k = 2r lL .  Equation ( I ) ,  assumption ( 2 )  
and the identity V = LIP lead to the equations L = gP2/27r, V = 
gP1.2~ or, with good approximation, 

where L is the wave length in feet, P the period in seconds, V 
the velocity in knots. Equations ( I )  and ( 2 )  apply only to deep 
water but are approximately correct when the depth is larger than 
one-half the wave length. Derivations of these equations. to- 
gether with a complete discussion of the entire subject of wave 
theory, are included in chapters 8  and 9  of Horace Lamb's Hydro- 
dynamics (193  2 ) .  

W a v e  Mot ion  a n d  W a t e r  Movement.-The wave velocity 
is the speed with which the wave form travels along the surface. 
The water, on the other hand, advances very little. This was 
known to Leonardo da Vinci, who compared water waves to waves 
traveling across a wheat field where the wheat itself remains 
rooted. There is. however, a slight surface drift in the direction of 
wave movement which amounts to about 1 %  only of the wave 
velocity. Although too small to be of general importance, it  does 
affect the drift of life rafts, causes floating objects to wash ashore 
and contributes, in heavy surf, toward an abnormal rise of the 
water level against shore. the latter known as "storm tide." 

Within the traveling wave any small volume of water moves in 
a vertical circle. At the surface the diameter of the circle equals 
the wave height. An object on the crest of the wave moves for- 
ward with the wave. When the object lies in the trough it  moves 
in a direction opposite to that of the wave. I n  front of the crest 
the object rises; behind the crest it falls. The circular movement 
is completed during one wave period. If an object were sus- 
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pended beneath the surface it would still describe circles; but the 
deeper the object, the smaller the circle. At a depth of a quarter 
of a wave length the diameter of the circle is only 10% of that 
a t  the surface, and a t  twice that depth practically all wave motion 
ceases. For that reason submarines can escape wave motion by 
diving to greater depth. 

W a v e  Observations.-The theoretical relationships between 
wave length, velocity and period (equation [2]) have been con- 
firmed by careful observations. The wave period is best measured 
by recording the time interval between successive appearances 
on a wave crest of a well-defined patch of foam or a floating object 
a t  a considerable distance from a ship. The wave length can be 
estimated by comparison with the ship's length; the wave velocity, 
by timing the passage of a crest between the ship's bow and stern. 
However, experience has shown that the wave length and velocity 
measured in this manner are likely to be far too small because 
one tends to take the crest of a wave at  a point short of its actual 
summit. If wave length and velocity are desired it is better to 
measure the wave period and compute length and velocity accord- 
ing to equation (2). 

Unlike the length and velocity, the wave height does not bear 
any definite relationship to the wave period. Heights of large 
waves can be estimated by waiting until the ship is in a trough 
and taking a station from which the crest coincides with the 
horizon. The wave height then equals the distance from the eye 
height to the ship's water line. 

Sea.-If there were no wind there would be no waves. A small 
gust of wind blowing over a calm stretch of water will ripple the 
surface. Each little wave presents a slight obstacle to succeeding 
gusts of wind. As the wind blows on the waves, the pressure on 
the windward side exceeds on the average the pressure on the 
lee side, and this pressure difference brings about a transfer of 
energy from wind to waves: the sea grows. At the same time, 
by some mechanism not yet understood, the most prominent waves 
become successively longer. Length and height both increase, but 
a t  first their ratio remains approximately the same at  I ~ : I .  At 
the later stages of wave generation, the height will increase less 
rapidly, and the waves accordingly become flatter. In  the trade- 
wind belt, where the wind blows steadily over large distances, a 
long rolling sea is generated. These long waves may eventually 
travel faster than the wind. 

When the wind velocity exceeds 10-1 2 knots, some of the smaller 
waves grow so rapidly that their height reaches one-seventh of 
their length. When this critical ratio is reached, the water at the 
crest moves faster than the crest itself, causing the water to 
topple forward into whitecaps. 

A heavy sea is raised when strong winds blow for many hours 
over large ocean areas. The height of the sea is determined, 
therefore, by three factors: 

Fetch . . . . . . . . . . . . . . . . . . .Distance over which wind blows. 
Wind velocity . . . . . . . . . . .Average speed of wind over fetch. 
Wind duration . . . . . . . . . .How long the wind blows. 

Over landlocked areas, such as bays and small lakes, the wave 
height is usually limited by wind velocity and fetch (distance from 
the windward shore) ; thus, in a small body of water high waves 
cannot be formed. Over large ocean areas the height of the sea is 
usually limited by wind velocity and wind duration. So, in gen- 
eral, the wave height may be limited either by fetch or duration. 
When wind velocity, fetch and duration are known, the wave height 
can be determined from Tables I and 11, and the lower of the 
two values will be applicable. 

The highest sea ever reliably reported consisted of 55-ft. waves. 
To produce such waves a 60-knot wind would have to blow about 

I O . . . .  

Z O . . . .  
10 14 

17 25 30 
. . . .  

TABLE I.-Wave Height k Feet for Various  W i n d  Velocities and Fetches 

2 4  hours over a fetch longer than 500 mi. Waves consistently 
higher than this are not found because gales do not blow over 
sufficiently large fetches for a sufficiently long time and because a t  
hurricane velocities the tops are blown off. 

Sea coming from different quarters of a storm will run in dif- 
ferent directions and a cross sea results. When two crests inter- 
sect, peaks are formed. When two troughs intersect, hollows are 
formed. Instead of long crests and troughs the sea surface then 

Fetch in nautical miles 

TABLE 11.-Wave Height i n  Feetfor Various W i n d  Velocities and Durations 

Wind velocity in knots 

------ 
6 . . . . .  2 

I Z . . . .  . Z 2 0  30 
24 . . . . .  2 30 40 55 
48 . . . . .  2 I0 22  ? C 70 

Wind velocity in knots 

consists of apparently unrelated peaks and hollows. Isolated 
peaks up to 80 ft. have been reported; but these freaks, caused by 
the coincidence of two or more crests, rise high above the gen- 
eral water level. To a ship passing through a cross sea formed 
by high waves these peaks spell danger. Steep cones of water may 
crash over the ship causing extensive damage to superstructure and 
loss of personnel. A full gale sometimes tears the tops off these 
peaks and flying sheets of water are thrown against the ship. 

Swell.-Waves leaving their storm area are known as swell. 
Their length, velocity and period increase as they travel away from 
the storm area while their height decreases because of the re- 
sistance offered by the air. Table I11 shows approximately how 
the wave height decreases. The first column gives the height of 
waves just as they emerge from the storm area, the other columns 

r- ------ I. I 2o I So I 40 I 50 I i 

the height a t  distances of 500, ~ , o o o ,  2.000 and 3,000 mi. 

TABLE 111.-Approximate Height of Swell i n  Feet at Various Distances 
From the Storm Area 

r ,  Distance from storm area in nautical miles 

500 1 I.000 1 2,000 

This decay of wave heights is assisted by an opposing wind and 
lessened by a following wind. 

Seafaring men learned to judge the distance of a storm from the 
approaching swell. In  general, an irregular short and high swell 
comes from a nearby storm, while a regular long and low swell 
comes from a distant storm. But even the most regular swell is 
composed of alternate groups of high and low waves. These are 
caused by interference between trains of swell from different 
quarters of the storm. Alternate groups of high and low swell 
result, and these have been responsible for the popular but in- 
correct belief that every seventh wave is highest. Waves vary in 
height but without regularity. 

One of the longest s

w

ell periods ever recorded was 23 sec. Ac- 
cording to equation (2) its length in deep water would equal 2,650 
ft., about half a mile, and its velocity 69 knots. This swell was 
observed at Ascension Island after it  had traveled across the 
equator from its generating area near Iceland. The rollers of 
Ascension are famous. Accounts of their destructive power date 
back to 1846 when 13 vessels were driven from their moorings and 
totally wrecked. The swell reaching Rio de Janeiro, Braz., is 
equally famous and locally known as the resaca. A 28-sec. swell 
which was generated in the roaring forties of the South Atlantic 
was recorded a t  the Cape of Good Hope. According to equation 
( 2 )  its length must have been almost three-quarters of a mile and 
its speed, 84 knots. 

Each ocean region has its own characteristic swell conditions 
which are related to the general atmospheric circulation. Along 
the Korth American west coast the swell is often the result of 
storms traveling south of the Aleutians into the Gulf of Alaska. 



WAVES OF THE SEA PLATE I 

1. Surf rider on plunging breaker; offshore wind is blowing spindrift out 2. End of a plunging breaker 
to sea 



PLATE 11 WAVES OF THE SEA 

B Y  C O U R T E S Y  O F  : I )  U 5 .  N A V Y ,  ( 2  S i  P A U L  W i L i l h X i :  P H O T O G R A P H ,  ( 4 )  C A P I .  B E A T O N  

1. Swell bends into Wa ik ik i  beach, Honolulu, Hawai i  intensity- with a l l  the energy going into the in i t i a l  plunge 
2. Surf result ing from near-by storm. The top of the wave spills over grad- 4. Towing a sail ing ship over a river bar. The wave conditions arc ac- 

ualiy, and breaking continues over a long period centuated by the presence of the near-by bar, b u t  are a good i l lustra- 

3. Surf result ing from distant storm. The crests cur l  and break w i t h  great t ion of the severe wave conditions often found in open sea 



WAVES OF THE SEA 
Conditions are similar along the European and African west coasts when a long swell rolls in toward a smooth beach. AS the wave is 
which receive smell from storms traveling toward Iceland. Along about to break it  becomes steep, the shoreward face becomes con- 
the Oregon. Washington and Canadian coast, and in Scotland, cave and the water plunges from the top, momentarily enclosing 
Korth Ireland and Norway the swell, although heavy, is usually an air space and striking the water surface in front with great force, 
overshado~ved by the high sea generated in local storms. 

Because of the prevailing westerly winds the east coast, or lee PEAKING UP SWELL 
side, of continents in the northern hemisphere does not experience 
a long swell, and high surf is usually the result of local storms. 
This applies to the American east coast as well as to the coast of 
eastern Asia. Swell in the southern hemisphere can be expected 
to be longer than in the northern because the area occupied by 
ocean is proportionally larger. 

Surf.-All the energy which the waves have accumulated from 
SCALE EXAGGERATED 

the wind for many hours over long fetches is thrown into a narrow 
surf zone. High breakers can do much damage. At Ymuiden, the 
Netherlands, the harbour entrance to the Amsterdam canal, a wave 
in a gale lifted a 20-ton concrete block 12 ft. and deposited it on 
top of the pier which was about 5 ft .  above high water. Waves 
breaking against cliffs and embankments may impel water skyward 
and cause damage high above sea level. In  one instance, damage 
was reported 132 ft. above high water. 

The transformation of a seemingly harmless flat swell into steep, 
plunging breakers had been thought to be primarily brought about 
by friction, but investigations made during the period 1943-45 
indicated that the restricting effect of the sea bottom upon the 
water movement is the primary factor. In  deep water, waves set 
up a circular motion which extends to a depth of about one-half 
the wave length. I n  shallow water this circular motion is squeezed 
into elliptical motion and at  the bottom is distorted into back-and- 
forth movement shoreward under the crest and out to sea beneath 
the trough. The distortion of the water movement is associated 
with a decrease in wave velocity. When the depth becomes less 
than 15 i t . ,  the velocities of the waves of periods longer than 8 sec. 
depend only upon the depth of the water as shown in Table IV. 

TABLE 1V.-Wave Velocity in Shallow Water 

As waves pile into the shallow water there is also a decrease in 
wave length as if the wave train were being compressed accordion 
fashion. Unlike the wave velocity, the wave length in shallow 
water depends not only upon the water depth but also upon the 
wave period. The longer the wave period, the longer will be the 
wave length. The wave period remains unchanged throughout 

The direction of the waves also changes. Waves approaching a 
straight coast line at an angle tend to swing parallel to shore be- 
cause the portion of the crest nearer shore is in shallower water and 
moves slowly while the portion of the crest in deeper water races 
ahead. Thus, waves turn in such a manner that the outline of the 
crest tends to take the shape of the bottom contours. Waves bend 
into bays, around headlands, points and jetties, but in doing so they 
lose height because they must stretch. 

Bent crests give evidence of bottom features which are not 
apparent from configurations of the coast line. In the case of sub- 
marine canyons, the parts of the crests that advance over the cen- 
tre of the canyon are in deeper water and move ahead faster than 
those on either side. As a result the crests are stretched and the 
wave height decreases. Fishermen anchor near the heads of these 
canyons because the waves are low there. Underwater ridges near 
shore have the o ~ ~ o s i t e  effect. When waves pass over them the 

! 

F I G .  2.- IN DEEP WATER T H E  SWELL I S  LOW A N D  ROUNDED.  B U T  A S  IT A D -  
V A N C E S  INTO SHOAL WATER T H E  CRESTS BECOME STEEPER A N D  T H E  T R O U G H S  
FLATTER, S O  THAT CRESTS APPEAR TO PEAK U P  S U D D E N L Y  J U S T  B E F O R E  
THEY BECOME UNSTABLE AND BREAK 

Depth of water in feet 

often throwing up a spray higher than the original wave. Onshore 
winds lessen the tendency to curl and reduce possibility of spray. 
Offshore winds cause the back of the wave to continue well rounded 
up to the point of breaking, and its front may become so deeply 
hollowed that a swimmer about to dive through it just as its crest 
is falling can look back for an instant through a sheet of falling 
water. These sheets of falling water have been observed to enclose 
and compress pockets of air which, in turn, give rise to  miniature 
geysers of water. 

As a wave breaks it  appears much higher than it  did in deep 
water, principally because it has shortened and steepened. Actu- 
ally, the breaker height rarely exceeds the wave height in deep 
water by more than jo%. Plunging breakers occur a t  depths ap- 
proximately equal to the breaker height. 

If the surf is caused by local storms, whitecapping continues all 
the may to the surf zone. The top of the wave spills down the 
front, producing white foam and "boiling" on the leading slope, but 
no real plunge of water. Spilling breakers occur at  depths larger 

Speed of wave in knots 
than their wave height. 

Stat is t ical  Waves Theory.-In the vears following World War - 
I1 it became clear that because of the irregularity of ocean waves 
simple descriptions dealing with wave height, period and length 
were inadequate for many purposes. I n  fact, i t  appears that pre- 
dictions based on the mathematical theory of random noise are 
well supported in observations of ocean waves. 

IS 

OTHER OCEAN WAVES 

13 . - 

E a r t h q u a k e  Waves.-Earthquakes on the ocean bottom may 
produce shock waves similar to those caused by depth charges. 
These travel in the sea at  the velocity of sound, about 5,000 ft. per 
second. They will be felt on board ship as a shock which violently 
rocks the vessel. The shock may be so severe that the sailors be- 
lieve their vessel has struck a rock. On early charts several such 
reported "rocks" were indicated in waters where recent soundings 
have shown the depth to be several thousand yards. These shocks 
are accompanied by loud noises like thunder or cannon fire. Only 
in exceptional cases will they cause damage. 

Far more destructive are the waves caused by vertical displace- 
ments along earthquake faults on the sea bottom, by submarine 
landslides and by volcanic eruptions beneath the sea. A series of 
high so-called tidal waves (more correctly designated by their 
Japanese name, tsunami) may result. The velocity of these waves 
in the open sea is large and depends upon the depth of water in the 
follo-ina manner : 

" U 6 " Y .  

Waves entering shallow water also undergo a change in shape I 
I , , I I 

which depends chiefly upon whether the surf is caused by a distant The average depth of the Pacific ocean was estimated for the 
swell or a local sea. A swell which is almost symmetrical in deep first time from the velocity of tsunamis and turned out to be only 
~ a t e r ,  with flat long crests and flat long troughs, turns into a series one-third of the previously assumed value. These computations 
of narrow steep crests isolated by flat long troughs (fig. 2). This were later confirmed by soundings. Tsunamis quickly lose height 
"peaking" or "humping" is noticeable even to the casual observer and become exceedingly long, sometimes up to 500 mi., and in the 

A. - 
crests are squeezed and the wave heights increase. Many instances 
have been noted of unusually violent breakers over under

w
ater ~ , , ,h  in feet , 1 5; 1 1,- 1 2.z 1 5,;;: 1 10,;;: 1 15,- 1 rirluec Velocity in knots . 420 



WAX FIGURES-WAXWIhTC 
open sea they can be observed only in the immediate vicinity of 
their origin. Their period may lie between 10 min. and 60 min. 

The tsunami is usually led by a small rise, followed by a distinct 
trough. On shore the arrival is first noticed by a fall in the sea 
level for a number of minutes, as if there were an abnormally low 
tide, followed by a rapid rise to levels far exceeding the high-tide 
level. Tsunami waves do not usually break in the manner in which 
sea and swell break, but coming over the reefs of coral islands they 
give rise to extremely turbulent and dangerous conditions. At the 
mouths of large rivers tidal bores may be formed, which may travel 
many miles upstream as solitary waves. 

Seiches.--Periodic fluctuations of the sea level are also caused 
by disturbances similar to the sloshing back and forth of water in 
a large dishpan. These are known by the Swiss word, seiches, be- 
cause they were first observed in lakes in S\vitzerland. Seiches are 
most likely to occur in bays and lagoons but have also been ob- 
served along the open coast The period of oscillation may vary 
from minutes to hours and depends largely upon the dimensions 
of the moving mass of water. 

I n t e r n a l  Waves.-In the oceans, internal waves, o r  boundary 
waves, have been observed a t  the boundary between layers of light 
(warm and low-salinity) water and heavy (cold and high-salinity) 
water. Although internal waves may displace the boundary by as 
much as 50 ft.. they cannot be noticed at  the surface and their 
velocity rarely exceeds two knots. 

I n  the time of sailing vessels there were many reports of "dead 
water." The vessel appeared to stick in the water, behaving slug- 
gishly and making little headway. This experience was common 
in arctic water where, by melting of ice. there was formed a layer 
of nearly fresh water about as thick as the draft of vessels. In 
such a case the power is used to produce an internal wake at  the 
boundary between the fresh water and the salt water in addition to 
the ordinary wake a t  the sea surface, and in one instance a vessel 
was slowed from five knots to one knot. I n  extremely old sailing 
accounts internal waves were mistaken for sea monsters which 
were holding the ships back. 

BIBLIOGRAPHY.-H. U. Sverdrup, M. W. Johnson and R. H. Fleming, 
The Oceans. Their Physics, Chemistry, and General Biology (1946) ; 
0. Krummel, Handbuch der Ozeanographie (1911) ; H Thorade, Prob- 
leme der Wasserwellen (1931) ; V. Cornish, Ocean Waves and Kindred 
Geophysical Phenomena (1934) ; D. D Gaillard, Wave Action in Rela- 
tion to Engineering Structures (1904) ; H. Lamb, Hydrodynamics 
(1932) ; New York .4cademy of Sciences, Ocean Surface Waves (1949) ; 
U.S. Department of Commerce, National Bureau of Standards, Gravity 
Waves (1952). (W. H. MK.) 

WAX FIGURES. Beeswax is possessed of properties which 
render it a most convenient medium for preparing figures and 

.models, either by modeling or by casting in molds. At ordinary 
temperatures it can be cut and shaped with facility; it  melts to a 
limpid fluid at  a low heat; it mixes with any colouring matter, and 
takes surface tints well; and its texture and consistency may be 
modified by earthy matters and oils or fats. 

Wax figures of their deities were used in the funeral rites of the 
ancient Egyptians, and deposited among other offerings in their 
graves; many of these are now observed in museums. That the 
Egyptians also modeled fruits can be learned from numerous al- 
lusions in early literature. Among the Greeks during their best 
art period, wax figures were largely used as dolls for children; 
statuettes of deities were modeled for votive offerings and for re- 
ligious ceremonies, and wax images to which magical properties 
were attributed were treasured by the people. Wax figures and 
models held a still more important place among the ancient Ro- 
mans. The masks (efigies or imagines) of ancestors, modeled in 
wax, were preserved by patrician families; they were exposed 
to view on ceremonial occasions and carried in their funeral pro- 
cessions. The closing days of the Saturnalia were known as Sigil- 
laria, because of the custom of making, toward the end of the 
festival, presents of wax models of fruit and waxen statuettes 
which were fashioned by the sigillarii or manufacturers of small 
figures in wax and other media. The practice of wax modeling can 
be traced through the middle ages, when votive offerings of wax 
figures were made to churches, and the memory and lineaments of 
monarchs and great personages were preserved by means of wax 

masks as in the days of Roman patricians. I n  these ages malice 
and superstition found expression in the formation of wax images 
of hated persons, into the bodies of which long pins were thrust, in 
the confident expectation that thereby deadly injury mould be in- 
duced to the person represented; and this belief and practice con- 
tinued until the I 7th century. Indeed the superstition still survives 
in the Highlands of Scotland. With the renaissance of art in Italy, 
modeling in wax took a position of high importance, and it was 
practised by some of the greatest of the early masters. The bronze 
medallions of Pisano and the other famous medalists owe their 
value to the art qualities of wax models from which they were cast 
by the cire-perdue (lost wax) process (see BRONZE AND BRASS 

ORNAMEKTAL WCRK) ; and indeed all early bronzes and metalwork 
were cast from wax models. A figure in the Wicar collection a t  
Lille is one of the most lovely examples of artistic work in this 
medium in existence. Wicar, one of Napoleon's commissaries, 
brought this figure from Italy. I t  represents the head and shoul- 
ders of a young girl. I t  has been claimed as a work of Greek or 
Roman art, and has been assigned to Leonardo da Vinci and to 
Raphael, but all that can be said is that it probably dates from 
the Italian Renaissance. In  Spain beautiful wax figures of saints, 
distinguished in form and colouring, were achieved in the realm 
of religious art. Until toward the close of the 18th century model- 
ing of medallion portraits and of relief groups, the latter fre- 
quently polychromatic, was in considerable vogue throughout 
Europe. About the end of the 18th century John Flaxman exe- 
cuted in wax many portraits and other relief figures which Josiah 
'ItTedgwood translated into pottery for his jasper ware. The 
modeling of the soft parts of dissections, etc., for teaching illustra- 
tions of anatomy was first practised at  Florence. Such prepara- 
tions formed part of a show a t  Hamburg in I 7 2 I ,  and from that 
time waxworks, on a plane lower than art, have been popular at- 
tractions. Such an exhibition of waxworks with mechanical mo- 
tions was shown in Germany early in the 18th century, and is 
described by Sir Richard Steele in the Tatler. 

The most famous exhibition is that of Marie Tussaud (q.v.) in 
London. 

WAX MYRTLE (CANDLEBERRY), popular names of species 
of Myrica, especially M. cerifera and M .  pensylvanice (bayberry 
or waxberry), small shrubs native to  eastern North America. The 
fruits have a waxy covering and are utilized as a source of vegeta- 
ble wax, used especially in New England for making candles. 
Sierra wax myrtle or sweet bay (M. hartwegi) is a similar shrub, 
found in the Sierra Nevada mountains; the western wax myrtle 
(M. californica), a large evergreen shrub with resinous wax- 
covered fruit, occurs along the coast from Los Angeles to Wash- 
ington. M. gale is the native British gale or sweet gale (q.v.). 
Toxicodendron succedanum is the wax tree of Japan. 

WAXWING. The three species of waxwing are among the 
most beautiful of the smaller birds. Their sleek plumage has an 
exquisite silky texture and is generally brownish or grayish but 

with some black aroxnd the eyes 
and throat edged with white. 
The name "waxwing" is given be- 
cause of the red, waxlike tips of 
the shorter wing feathers (sec- 
ondaries). The cedar waxwing 
(BonzbycilLa cedrorum) of North 
America averages seven inches in 
length and has shades of soft 
brown fading to yellowish under- 
neath. The Bohemian waxwing 
(B. garulla) of the colder regions 
of North America, Europe and 
Asia is larger, about eight and 
one-half inches long. I t  is grayer 
with the wing quills edged with 
yellow and white. The Japanese 

B Y  C O U R T E S Y  OF  T H E  A M E R I C A N  M U S E U M  O F  
waxwing (B. japortica) is about 

N A T U R A L  H I S T O R Y  six and one-half inches long and 
CEDAR WAXWING.  O R  CEDAR B I R D ,  is a warmer shade 
( B O M B Y C I L L A  C E D R O R U M )  I t  lacks the curious waxlike tips 



WAYCROSS-WAYNFLETE 
but the feather itself is tipped with red as is the tail, unlike the 
other two species which have the tail tipped with yellow. I t  is 
found in Japan and adjoining parts of Asia. 

The waxwings are attractively crested. They feed on berries so 
ravenously at  times that they are unable to fly; they are also avidly 
fond of potato bugs and other insects. Their voices have a lisping 
quality; they are not songbirds. Waxwings often nest in conifer- 
ous trees, building rather bulky nests of twigs, rootlets and grasses 
lined with soft material. They lay from four to six neutral-tinted 
eggs spotted with blackish. (K. P.) 

WAYCROSS, a city of southeast Georgia, US. ,  and the seat 
of Ware county, is situated on the coastal plain 60 mi. from the 
Atlantic ocean. In  colonial days, the site was the hub of stage- 
coach roads and pioneer trails. Settlers moved into the land 
around Kettle creek in 1818, to build forts for protection against 
Indians but as late as 1870 the village had only 50 inhabitants. The 
area developed rapidly as a commercial centre after the coming of 
the railroads. Bee culture, production of naval stores, tobacco 
warehousing and pecan shelling are leading industries in the city 
and area. Waycross was incorporated in 1874. The name signifies 
the city's strategic location a t  the lunction of six rail lines. 

seven miles south of Waycross is-the entrance to the Okefinokee 
swamp (q.v.), a 700 sq mi. wildlife refuge. The name, Okefinokee 
or "land of trembling earth" was given to the swamp by the 
Seminole Indians because of the quaking nature of its soil. The 
Suwannee river, immortalized by Stephen Foster, and the St. 
Mary's river rise in the Okefinokee. For comparative population 
figures see table in GEORGIA: Popz~lation. (J. N. A.) 

WAYLAND, FRANCIS (1796-1865), U.S. educator, fourth 
president of Brown university, Providence, R.I., was born in New 
York city on March 11, 1796. He graduated from Union college 
in 1813 and subsequently studied medicine and theology. He was 
a tutor a t  Union college, 1817-21, pastor of the First Baptist 
church of Boston for five years, and was elected professor of math- 
ematics and natural philosophy at  Union in 1826. He held that 
post for only a very short time, being called in 1827 to take over 
the presidency of Brown university. During his 28 year adminis- 
tration Wayland became famous for introducing electives, de- 
veloping the library and emphasizing science. His textbooks on 
ethics and economics were widely used, and his Thoughts on the 
Present Collegiate System in the United States (1842) and Report 
to the Corporation of Brown University (1850) promoted educa- 
tional reforms. They proved to be more influential elsewhere than 
at  Brown, where later administrations reversed his policies. He 
was a leader of the "law and order" group during the Dorr rebel- 
lion of 1842 (see RHODE ISLAND). 

Wayland died on Sept. 30, 1865. 
His son, also FRANCIS WAYLAND (1826-1904), was for 30 years 

dean of the Yale law school. 
BIBLIOGRAPHY.-F~~~C~~ and Heman Lincoln Wayland, The Life  and 

Labors of Francis Wayland,  2 vol. (1867) ; James 0. Murray's short 
sketch in the "American Religious Leaders Series" (1891) ; Theodore 
Collier in Dictionary of American Biography. (HY. M. W.) 

WAYLAND THE SMITH, hero of romance (Scand. 
Volundr, Ger. Wieland). The legend of Wayland probably had 
its home in the north, where he and his brother Egill were the 
types of the skilled workman, but there are abundant local tradi- 
tions of the wonderful smith in Westphalia and in southern Eng- 
land. His story is told in one of the oldest songs of the Edda, the 
Volundarkvi8a, and, with considerable variations, in the prose 
Pidrekssaga (Thidrek's saga), while the Anglo-Saxon Beowulf and 
Deor's Lament contain allusions to it. The first part of the tale 
contains obviously mythical features connected with his parentage 
and marriage. The second part concerns Volundr, lord of the 
elves, the cunning smith, who, with his sword Mimung, made 
famous in German epic poetry, defeated in fight at the court of 
king Ni$o$r, the smith Amilias. Ni$o@r, in order to secure VO- 
lundr's services, lamed him and established him in a smithy. The 
smith avenged himself by the slaughter of Nipo$r's two sons and 
the rape of his daughter Bodvildr, then soared away on wings he 
had prepared. The story in its main outlines strongly resembles 
the myth of Daedalus, but the denouement of this tale, which 

first appeared in European literature in the De obedientia (Opera, 
Venice, 3 vol., 1518-19) of Jovianus Pontanus (d. 1503), is dif- 
ferent. The Aaron of Shakespeare's Titus Andronicus was derived 
from this source. King Rhydderich gave a sword fashioned by 
Wayland to Merlin, and Rimenhild one to Child Horn. English 
local tradition placed Wayland Smith's forge in a cave close t o  the 
White Horse in Berkshire. 

The earliest extant record of the Wayland legend is the repre- 
sentation in carved ivory on a casket of Northumbrian work- 
manship of a date not later than the beginning of the 8th century. 
The fragments of this casket, known as the Franks casket, were 
presented to the British museum by Sir A. W. Franks. One frag- 
ment is in Florence. 

See also Vigffisson and Powell, Corpus poet. bor., i, pp. 168-174 
(1883) ; A. S. Napier, The  Franks Casket (1901) ; G. Sarrazin, Ger- 
manische Heldensage i n  Shakespere's Ti tus Andronicus, Herrig's 
Archiv., xcvii (1896) ; P. Maurus, Die Wielandsage i n  der Literatur 
(1902) ; C. B. Depping and F. Michel, Vdland le Forgeron (1833). 
Sir Walter Scott handled the Wayland legend in Kenilworth; there are 
dramas on the subject by Borsch (1895), English version by A. Comyn 
(1898) ; August Demmin (1880) ; H. Drachmann (1898) ; and one 
founded on K. Simrock's heroic poem on Wieland is printed in Richard 
Wagner's Gesammelte Schriften, vol. iii, 2nd ed. (1887). 

WAYNE, ANTHONY (1745-1796), U.S. army officer, was 
born a t  Waynesboro, Pa., on Jan. 1, 1745. After a trial a t  sur- 
veying he operated the tannery on his father's estate and later 
inherited the property. H e  was commissioned a Continental 
colonel Jan. 3, 1776. His regiment was sent to reinforce Bene- 
dict Arnold's retreating Canadian expedition, and he later com- 
manded Ft.  Ticonderoga. H e  was promoted to the rank of 
brigadier general early in 1777 and took a prominent part in the 
battles of Brandywine and Germantown. After being defeated a t  
Paoli he spent the winter a t  Valley Forge. At Monmouth court- 
house on June 28, 1778, he led the attack on the British. The 
storming of Stony Point, July 16, 1779, was his most dramatic 
stroke. The name "Mad Anthony" rose from a deserter's com- 
plaint. When the treason of Benedict Arnold was discovered, 
Wayne moved promptly to safeguard West Point. In  1781 he was 
sent south to help Lafayette. At Green Springs, Va., on July 6, 
he took on Cornwallis' larger army, but extricated himself with 
small loss. He was present a t  the siege of Yorktown and then 
was dispatched to join Gen. Nathanael Greene's southern army. 
He served largely in Georgia, recovering the state and defeating 
the enemy Indians. 

The Georgia legislature elected him to the U.S. house of repre- 
sentatives in 1790, and he served nearly two years before his seat 
was declared vacant because of state election frauds. President 
Washington then appointed him commander in chief of the small 
U.S. army, which had suffered defeat in Ohio by Indians. Wayne 
trained his enlarged army for two years before advancing slowly 
north of the Ohio river. At the battle of Fallen Timbers, Aug. 20, 
1794, near modern Toledo, he routed the British-inspired Indians. 
This defeat and the Jay treaty (q.v.) with England enabled Wayne 
to negotiate, with the Indians, the treaty of Greenville, 1795, by 
which the Indians agreed to open a large part of Ohio for peaceful 
settlement. The next year the British yielded their posts on the 
U.S. side of the Great Lakes. Wayne died at  Erie, Pa., on Dec. 15, 
1796 while on duty. 

See Thomas Boyd, Mad Anthony Wayne  (1929) ; Harry E. Wildes, 
Anthony W a y n e  (1941); Richard Knopf (ed.), Anthony W a y n e ,  a 
Name in Arms (1960). (H. H. P.) 

WAYNFLETE (WAINFLEET), WILLIAM OF (WILLIAM 
PATYN; 1395?-1486), English lord chancellor and bishop of Win- 
chester, founder of Magdalen college, Oxford, took his name from 
his birthplace, Wainfleet-All-Saints, in Lincolnshire. Little is 
known about his early years, but he evidently established a reputa- 
tion as a scholar before he became master of Winchester college 
in 1429. In  1442 he went to Eton where he is believed to have 
acted as master; it is known that he was provost in Sept. 1443. I n  
1447 he was consecrated bishop of Winchester, which office he 
retained until his death at  Bishop's Waltham, Hampshire, on 
Aug. 11, 1486. 

In 1448 he began his great work, the establishment of the Col- 
lege of St. Mary Magdalen, Oxford, but the wars hindered the 
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completion of his plans and it was not until 1480 that the college 
was fully working. The statutes of the college were modeled on 
those of William Wykeham for New college, but with some impor- 
tant differences. Waynflete's 70 scholars were divided into 40 
fellows and 30 junior scholars. Waynflete attached great im- 
portance to grammar as a foundation for further studies. A master 
and usher were in charge of the grammar teaching and three read- 
ers were appointed to lecture on theology and different branches of 
philosophy. Their stipends were on a generous scale and they were 
the first endowed teachers of the university. Magdalen college 
took a leading part in Renaissance studies. Waynflete's suppres- 
sion of religious houses to increase the endowment of his college 
set an example for Cardinal Wolsey. I n  1484 it is thought that 
Waynflete began building Magdalen college school, Brackley, 
Northamptonshire. 

When Jack Cade's rebellion occurred in 1450 Waynflete was em- 
ployed with Archbishop Stafford, the lord chancellor, to negotiate 
with the rebels. A full pardon was promised, but af termrd he was 
one of the special commissioners to try the rebels. I n  1457, as 
chancellor, Waynflete took part in the trial and condemnation for 
heresy of Reginald Pecock, whose books were then burned. He 
resigned the chancellorship upon the Yorkist success in 1460, but 
came to no harm in the changing fortunes of the Wars of the Roses. 

See H .  A. Wilson, Magdalen College, pp. 1-48 (1899). (S. J. C.) 
WAYS AND MEANS COMMITTEE. The traditional 

name in English-speaking countries for the committee responsible 
for revenue legislation in the lower house of the national legisla- 
tive body. The nature of the committee, however, is different in 
Great Britain and other countries with the parliamentary form of 
government from what it is in the United States. 

In  Great Britain, the committee on ways and means consists of 
the entire house of commons, meeting under somewhat different 
rules from those prevailing for the house itself. This practice 
formally originated in 1707, but had actually developed on an in- 
formal basis a t  an earlier date. I t  developed primarily because 
the speaker of the house was a t  that time a designee of the crown, 
and parliament wished to increase its independence of the crown 
and its privacy in acting on revenue measures by meeting under 
the chairmanship of one of its own members. At first the tern1 
"committee of the whole house" was used. By the middle of the 
17th century the practice had developed of using two designations 
for the house meeting as a committee-supply, and ways and 
means. The former dealt with expenditures, the latter with voting 
the money to meet the expenditures, and providing for methods of 
financing. 

When the house meets as the committee on ways and means the 
chancellor of the exchequer presents his budget statement. The 
committee immediately votes on the proposed resolutions to 
authorize continuation of existing taxes, make changes in taxes or 
add new levies. The resolutions passed by the committee are then 
submitted to the house itself, meeting under its normal rules, and 
their contents are incorporated into the finance bill. This bill 
is subject to debate on second reading, and is open to amendments 
which may reduce taxation but not increase it. 

The Canadian version of the ways and means committee is 
similar to the British. The committee consists of the entire mem- 
bership of the house of commons meeting in this capacity and thus 
under less formal rules than those applying to the house itself. 
However, unlike the British practice, each paragraph of the resolu- 
tions relating to tax changes is explained, discussed and debated 
while the house is in committee. When the resolutions relating 
to the changes have been approved by the committee on ways and 
means, a report is made to the house itself. Amending bills are 
then introduced, debated and enacted. 

In  the United States, the ways and means committee, consisting 
in the late 1950s and early 1960s of 25 members of the house of 
representatives, handles all measures in the house relating to the 
raising of revenues, including taxes, tariffs, social security levies 
and debt policy. This was one of the earliest committees estab- 
lished in the house, first as a select or special committee in 1795, 
and then as a permanent or standing committee in 1802. The 
committee originally handled both appropriations and revenue 

measures, but this placed a heavy work load on the committee and 
concentrated too much power in its hands. To  remedy this situa- 
tion control of expenditure measures was transferred to an ap- 
propriations committee, established in 1865. Since the constitu- 
tion provides that all revenue legislation must originate in the 
house of representatives, the ways and means committee occupied 
a somewhat more strategic position than its senate counterpart, 
the finance committee. Gradually, however, the senate adopted 
the practice of making drastic changes in tax measures approved 
by the house, and the position of the two houses is now in practice 
more nearly equal. The u7ays and means committee, however, 
makes more detailed examination of tax questions than does the 
senate committee. 

Under practice as evolved by 1960, most changes made in tax 
legislation originate in the committee itself, initiated either by 
recommendations of the president and the secretary of the treas- 
ury, or by the work of the committee. The committee holds 
lengthy and detailed public hearings on proposed tax legislation, 
with testimony from various business, farm, labour and other 
organized groups, the treasury and interested individuals. Next, 
meeting in executive session, the committee reaches its decisions 
and brings forth a measure to the house. Under u s u ~ l  rules of the 
house, debate is limited and amendments are not permitted. The 
house can, of course, reject the measure, but it rarely does so. 
The bill as passed by the house then follo\vs the usual procedure 
for legislation. Bills on revenue matters introduced by individual 
house members are referred to the committee but rarely receive 
serious consideration. 

The distribution of membership on the committee is established 
roughly in proportion to the relative membership of the two parties 
in the house. The senior majority member is chairman. This posi- 
tion is one of great influence, both with regard to the selection of 
measures on which committee action is to be taken and the actual 
contents of the revenue measures. 

See also CONGRESS, UNITED STATES; EXCHEQUER; PARLIAMENT. 
See H .  Brittain, T h e  British Budgetary System (1959) ; D. T. Selko, 

The  Federal Financial Systewz (1940). (J. F. D.) 
WAZIRABAD, a municipality and tehsil (subdistrict) in 

Gujranwala district, Lahore division, West Pakistan. The town, 
near the left bank of the Chenab river, is 62 mi. N. of the city of 
Lahore. 

The population of the town was 33,027 in 1951. 
I t  is an important railway junction. The main line of the North- 

Western railway there crosses the Chenab by the Alexandra bridge, 
opened in 1876. Boat building and manufactures of steel and iron 
are carried on. Wazirabad tehsil had a population of 217,198 in 
1951. 

WAZIRISTAN, a mountain tract in West Pakistan, between 
Dera Ismail Khan, Bannu and Kohat districts (Dera Ismail Khan 
division) and the Afghanistan frontier, which was there demarcated 
in 1894; total area 4,473 sq.mi. The tract is controlled as two 
agencies--NoR~~ WAZIRISTAN (pop., 1951, 128,235) and SOUTH 

WAZIRISTAN (pop., 1951, 135,784)-administered by the central 
government through an agent (ex oCficio the commissioner of the 
Dera Ismail Khan division, to which for all practical purposes they 
are attached). 

The central range of Waziristan is enclosed on the north by the 
Tochi valley and on the south and west by that of the Gomal; it 
is connected with the great limestone ranges of the Suliman hills 
to the south, and dominated by the great peaks of Shuidar (Sheikh 
Haidar) and Pirghal, both of them between 11,000 and 12,000 it .  
above the sea. From these peaks a view is obtained westward 
across the grass slopes and cedar woods of Birmal and Shawal to 
the long, serrated ridges of the central watershed which shuts off 
the plains of Ghazni. To the eastward several lines of drainage 
strike away toward the Indus, and are, as usual, the main avenues 
of approach to the interior of the country. They are the Khaisora 
and the Shakdu on the north, which, uniting, join the Tochi south 
of Bannu, and the Tank Zam (which is also called Khaisor near its 
head) on the south. The two former lead from the frontier to the 
military station of Razmak and the village of Makin, situated on 
the slopes of Shuidar, and the latter leads to Kaniguram, the Waziri 



WAZIRISTAN 
capital and the centre of a considerable iron trade. Kaniguram lies 
a t  the foot of the Pirghal mountain. 

The JVaziri tribes are the largest on the frontier, but their state 
of civilization is very low. Neighbouring Mohammedan tribes, seem 
inclined to deny their title to belong to the faith. 

Except in a few of the highest hills, which are well wooded, the 
1Taziri country is a mass of rock and stones, bearing a poor grov,th 
of grass and thinly sprinkled with dark evergreen bushes. 

The Waziris are divided into two main sections, the Darwesh 
Khel. referred to as "Wazirs," and the ilfahsuds. 

The Darwesh Khel are the more settled and civilized of the two, 
and inhabit the lower hills bordering on Kohat and Bannu districts 
and the ground lying on both sides of the Kurram river. between 
Thal on the north and the Tochi valley on the south. The Mah- 
suds, who inhabit the tract of country lying betneen the Tochi val- 
ley on the north and the Gomal river on the south, have earned 
for thewselves an evil name as the most confirmed raiders on the 
border. The blahsud country is more difficult even than Tirah. 
The Tochi valley is inhabited by a degraded Pathan tribe, 
known as Dauris, who placed themselves under British protection 
in 1895. 

Folloning the independence of Pakistan in 1947, and the acces- 
sion of the tribal areas to the new dominion, attempts were in- 
tensified to foster education, industry and agriculture in those 
areas. 

Campaigns in Waziristan.-British expeditions were needed 
against various sections of the Waziris in 1852, 1859, 1860, 1881, 
1894, 1897, 1902, 1917, 1919-20, 1922, 1936-37 and during World 
War 11. 

There is no need to recount in detail the course of the earlier 
expeditions into \Vaziristan. In  1860, after some sharp minor 
actions, a column of all arms occupied Kaniguram and Makin, the 
centres of population in the Mahsud country; and the success of 
Sir Robert Sandeman (q.v.) in subduing the Baluchi tribes after 
1866 subsequently led to similar attempts to open up IVaziristan 
to British civilization. In 1879. hoxever, the 3lahsuds had to be 
subjected to an economic blockade, and in 1893 a well-conducted 
expedition under Sir \V. Lockhart overran \\?aziristan. The Pathan 
was much more democratic and much less subject to the influence 
of his maliks than was the Baluchi to the authority of his chiefs, 
and the policy of civilization by influence finally broke down in 
1894, when the LVaziris made a night attack upon the camp of the 
British delimitation commission at  \17ana. The attack was de- 
livered with such determination that the tribesmen penetrated into 
the centre of the camp. and it was only ~ ~ i t h  the greatest difficulty 
that friend could be distinguished from foe. A force of 11,000 

British troops subsequently traversed the tribal countr;-, destroyed 
the toners and dictated terms. one of which was that the Tochi 
valley should be occupied by British garrisons. In 1896 'IVana 
was occupied at the request of the \Vazirs themselves. But still 
there was trouble. leading to the Tochi expedition of 1897. In 
1900 a second blockade of the illahsuds was initiated, but dragged 
on for over a year until several colun~ns had devastated the most 
fertile of the Rlahsud valleys. In  1902 attempts to "Sandemanize" 
M'aziristan were given up by Lord Curzon. In 1917 a brief expedi- 
tion penetrated up the Shahur river and effected a temporary sub- 
mission of the Slahsuds. 

The close of Ji'orld i\Tar I was followed in May 1919 by the out- 
break of the third Afghan 'Il'ar. For some time past \LTazirs and 
Alahsuds alike, excited by Afghan propaganda. had been g r o ~ ~ i n g  
bolder in their brigandage. The climax came when the evacuation 
of the military posts maintained in the Tochi and Gomal valleys 
was effected. These trade routes had in the past been guarded by 
fortified posts garrisoned by native forces kno~vn as the Northern 
and Southern Waziristan militia respectively. These forces. com- 
posed of tribesmen under British officers, with few exceptions 
deserted early in 1919. and thereby provided their Mahsud compa- 
triots viith an invaluable stock of rifles and ammunition; while, 
more serious still. they formed a nucleus of skilled leaders for the 
laslzkars. However, in Kov. 1919 an expeditionary force was 
placed under the command of Maj. Gen. S. H. Climo. This force 
amounted to 30,000 combatants, figures later augmented. 

On Nov. 17, General Climo received unconditional surrender of 
the Tochi Wazir tribes a t  Datta Khel. I t  was now decided to move 
the striking force to the Tank Zam valley and to advance in one 
column by that route to Kaniguram and Makin in the heart of the 
hfahsud country. The force was completely assembled at  Jandola 
on the Tank Zam by Dec. 13, whereupon a beginning was made to 
picket the valley on either flank by crowning the heights with small 
fortified works. 

On Dec. I 7 the Mahsuds made a fierce onslaught on the advanced 
troops of the striking force, or "Derajat column," under cover of 
a parley. They were driven back and the column moved next day. 
An attempt to seize Mandanna hill, made on the 19th. failed. A 
second attempt. on the 2oth, conducted by stronger forces and 
supported by aircraft, met with negligible resistance. Leaving roo 
men to complete the fortification of a detached post on the hill, the 
troops returned to camp. No sooner had they withdrawn than a 
fierce Nahsud attack swept away the remaining detachment, and 
the hill was lost again. A similar attempt to seize Tarakai or  Black 
hill on the 22nd eventually succeeded. The Mahsud losses, occa- 
sioned by some close-quarter fighting and artillery fire: proved very 
heavy for this class of warfare. Tarakai was held as the enemy 
retired. 

On Dec. 25 Mandanna hill was occupied afresh and permanently. 
An advance of four miles was made to Kotkai where the column 
remained until Jan. 7 ,  preparing to force a precipitous defile known 
as the Ahnai Tangi. Three attempts, on the 7th, 9th and roth, 
failed. In  view of this situation, now daily growing more unsatis- 
factory, Gen. Andrew Skeen ordered a night march for the small 
hours of the 11th. On the 14th the entire column passed through 
the defile. 

The task was still formidable. The eastern bank of the Tank 
Zam was formed by two long ridges, the nearer being christened 
Flathead Left and the farther Flathead Right, while to the north 
of a deep depression came yet another height dubbed Marble Arch. 
The right flank guard soon became heavily engaged on Flathead 
Left while the advanced guard met with a heavy fire from Marble 
Arch and was checked. a f t e r  a savage act@ at  close quarters, 
Flathead Left was taken and held throughout the day, aircraft con- 
tributing to this result. After a night march on the 28th, the col- 
umn passed through the gorge. 

Although the Mahsud resistance was on the wane, Afghan emis- 
saries were busy stirring them to further efforts. Two Afghan 
mountain guns arrived to reinforce moral persuasion. On Feb, I 

General Skeen once more ordered a night march against the Mahsud 
position, held in great strength, near Aka Khel. A striking success 
resulted; the enemy's resistance collapsed with no seeming hope 
of its reviving; Afghan help did not materialize, while the two 
mountain guns proved a dismal failure. But the hlahsuds showed 
no sign of accepting the government's terms and so the column 
marched farther up the Tank Zam valley. A coercive policy was 
now enforced. appropriate measures being taken for the destruction 
of hfahsud property. 

On Feb. 16 the column arrived at Tauda China, 2 mi. from 
Makin. which centre of population and agriculture. failing submis- 
sion by the Llahsuds, was to be ravaged. According to the terms 
of an ultimatum, the days of grace expired on Feb. 19. when, until 
the zgth, the fortified Rlahsud villages were systematically shelled 
or raided. On March 2 the column moved to Kaniguram, the only 
so-called "to\\-n" of the Rlahsud country. The place itself was not 
occupied, the troops being kept within a fortified camp constructed 
at  Ladha close by the town. A certain number of rifles were sur- 
rendered, but as a whole the Mahsuds remained untamed and 
hostile. The column remained at Ladha when: on April 6, i t  car- 
ried out an important punitive operation northwest of Kaniguram. 
This showed the tribesmen to be still as contumacious and bellicose 
as ever. Ladha was consequently converted into a standing camp 
connected with Tank by a strong series of posts down the Tank 
Zam valley. The \Iraziristan force was reduced, the Derajat 
column as such was broken up; one brigade remained a t  Ladha 
while another guarded the road to Tank. Then finally, in the 
autumn, the long-deferred expedition to Wana \\-as organized as 
the Wana \'l'iizirs had failed to comply with the government's 
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demands for reparation for the outrages of 1918-19. Moreover, 
the Wazirs were then undoubtedly harbouring Afghan agents who 
were intriguing against the government of India. 

On Xov. 12 the Wana column, commanded by Maj. Gen. W. S. 
Leslie, left Jandola for Sarwekai where a lengthy pause was made. 
Then, on Dec. 15, the troops moved again and reached Wana on 
Dec. 2 2 .  The only incident of the advance was a spirited little af- 
fair a t  the pass of Granai Mara Narai where a night march once 
more dislodged the Wazirs from their position virtually without 
fighting. The beginning of 1921 thus found a brigade of Indian 
troops at Ladha and Wana respectively with every prospect of a 
permanent occupation of Waziristan. But a great circular motor 
road was now to be constructed from Bannu up the Tochi valley; 
thence across the passes to Razmak and so down the whole Tank 
Zam valley to Tank. This road would allow of military operations 
being conducted under very different conditions to those prevailing 
in 1919-20. Moreover, the royal air force was now in possession 
of a new aerodrome at Dardoni in the Tochi valley. Lastly, two 
6-in, howitzers were to be stationed at  Ladha. 

At the close of 1922, on the impending completion of the new 
motor road, the garrison of Ladha was ordered to move into the 
new and more salubrious camp of Razmak. The Mahsuds, mis- 
taking this change for a symptom of weakness, committed acts of 
open hostility. The situation grew so bad that punitive operations 
became inevitable. The plan of operations was for one brigade to 
advance from Razmak and to unite with the brigade from Ladha in 
the Makin area. Before this could be effected the last stages of 
the motor road had to be completed and this proved an arduous 
task. Starting from Idak in the Tochi valley the 7th brigade 
reached Razmak on Jan. 23, then effecting a junction with the 9th 
brigade from Ladha on Feb. 4 at Tauda China. The Makin area 
was once more devastated; aeroplanes, 6-in. and 3.7-in. howitzers 
were all employed in the task. By the I ath enough destruction had 
been accomplished, and on the 22nd the last recalcitrant tribes 
made their submission. 

After many years of peace, serious fighting once more took place 
in 1936-37 because of the anti-British activities of the fakir of 
Ipi. Punitive operations were also necessary during World War 
TT 
11. 

BIBLIOGMPHY.-J. G. Lorimer, Grammar and Vocabz~lary o j  Waziri 
Pashtoo (Calcutta, 1902) ; Parliamentary Papers, vol. lxxi, Mahsud- 
bvaziri Ope~at ions  (Lohdon, 1 9 0 2 ) ;  Operations in  Waziristan, 19x9- 
1920 (Calcutta, 1921) ; H. G. De Watteville, Waziristan, 1919-20 (Lon- 
don, 1 9 2 j )  ; C. C.  Davies, "Coercive Measures on the Indian Border- 
land: Blockading the Mahsuds," A r m y  Quarterly, vol, xvi (London, 
April 1928). 

WAZZAN, a small town: 60 mi. N.W. by N. of Fez, Morocco, 
on the slopes of the Djebel Bu-Hallal. Pop. (19j2) of Wazzan, 
chief town of a territory, 21,3 j3. I t  manufactures a coarse woollen 
cloth, from which the hooded cloaks (called jelldbs) are made. 
There is Dar D'manah-"House of Safetyn-as it is sanctuary for 
any who gain its limits, on account of the tomb of a sainted Idrisi 
Sherif who lived there in 1727 and was the founder of one of the 
important religious brotherhoods of the 3Ioslem world, called the 
Taibiya. After the conquest of Algeria the sherifs of Wazzan, 
chiefs of the brotherhood, were placed under the protection of 
France. French troops occupied Wazzan in 1920. ( P ,  IV. I.) 

WEADOCK, THOMAS ADDIS EMMET (1850-1938), 
U.S. lawyer, legislator and jurist, was born in Ballygarrett, County 
Wexford: Ire.. on Jan. I ,  1850. He  was brought to the United 
States in infancy, his family settling on a farm near St. Marys, 0. 
H e  was educated there and taught in the district schools nearby 
before receiving his L.L.B. degree from the University of Michigan, 
Ann Arbor, in 1873. 

Admitted to the Ohio and Michigan bars in that year, he began 
practice in Bay City, Mich., was prosecuting attorney (1877-78) 
and mayor (1883-85), and served as a Democratic representative 
in the ~ 2 n d  and 53rd congresses (1891-9 j) ,  refusing to try for 
re-election in 1894. He  resumed law practice in Detroit, mas ap- 
pointed professor of law at the University of Detroit in 1912 and 
served as a justice of the supreme court of Michigan in 1933-34. 
He  died in Detroit on Nov. 18, 1938. 

WEAGANT, ROY ALEXANDER (1881-1942): U.S. elec- 

trical engineer and inventor, who helped solve the problem of 
static in radio, was born on March 29: 1881, in Morrisburg, Ont. 
His great-grandfather had gone to Canada from Baltimore, Md., 
early in the 19th century. In  1884 the Weagants moved to Derby 
Line, Vt.. and after the death of the father, the widow's marriage 
to a U.S. citizen gave her and her son U.S. citizenship. Weagant 
studied two years at Stanstead college and received his B.S. degree 
from McGill university (Montreal. Que.) in 1905. 

He worked successively for the Montreal Light, Heat and Pomer 
company (1906) ; Westinghouse Electric and Manufacturing com- 
pany in Pittsburgh. Pa. (1907) ; De Lava1 Steam Turbine company, 
Trenton. N. J. (1908) : and National Electric Signaling company 
(1908-13). He was chief engineer of the blarconi Wireless Tele- 
graph company (191 j-20); and in 1919 completed the invention 
which reduced static and also reduced power needed and eliminated 
the need for tall steel towers. He was consulting engineer for 
the Radio Corporation of America, successor to the Marconi com- 
pany (1920-24). After 1924 he was chief engineer and vice- 
president of the De Forest Radio company and consultant patent 
expert for the Radio Corporation of America. He  received the 
Morris-Liebman prize for his static-reducing invention. 

Weagant died in Newport, Vt., on Aug. 23, 1942. 
WEA INDIANS, a subtribe of the Miami, a tribe of North 

American Indians of Algonkin stock. 
The name Wea was probably contracted from Wazliaqtefza?zg, 

the name for place of the round, or curved, channel; or from 
Wayahtdnz~ki, "eddy people," from wayaqtonzi, or eddy. 

The Jesuit Relation (1673) reported the tribe in eastern Wis- 
consin; they later lived in western m'isconsin. In  1719 their chief 
village, Ouiatenon, which became a French trading centre, was on 
the Wabash river near Wea creek, Ind. The Wea, also represent- 
ing the Piankashaw Indians, signed the treaty of Greenville, O., 
Aug. 3, 1795. By 1820 they had sold all their land in Indiana and, 
with the Piankashaw, went to Illinois and Missouri. In  1832 they 
sold their claims there and follo.ived other members of the group 
to Kansas. The Wea and Piankashaw joined the Illinois, known 
then as the Kaskaskia and Peoria. in 18 54, the consolidated group 
totalling only 2 j9. They went to northeastern Oklahoma in 1868. 

WEAKFISH (Cynoscion regalis), an important North Ameri- 
can food fish, so-called from its tender mouth. I t  inhabits sandy 
shores of the Atlantic coast from Cape Cod to Florida and is 
greenish-brown above, silvery below, with brown markings. The 
weakfish is known as squeteague in New England, as weakfish in 
New Jersey, and as sea trout in Chesapeake bay and to the south. 
I t  rarely reaches a weight of 30 lb. (average j lb.). The com- 
mercial fishery centres in Chesapeake bay, to which fish spawned 
in waters both to the north and to the south migrate. I t  is a popu- 
lar sport fish, especially from Long Island to Chesapeake bay. 

WEAKLEY, ROBERT ( I  764-1845), U.S. soldier and legis- 
lator, who was active in the founding of the state of Tennessee, 
was born in Halifax co., Va., on July 20, 1764. He attended 
schools in Princeton, N.J., until at the age of 16 he entered the 
Revolutionary army and served to the end of the war. I n  1;8j, 
with the horse he rode and $1.75, he went to the territory west 
of the Alleghenies which North Carolina later ceded for the crea- 
tion of the state of Tennessee. Weakley fought in the wars with 
the Creek and Cherokee Indians under James Robertson, rising to 
the rank of colonel. 

In  1789 when he was 22, Weakley was a member of the North 
Carolina convention that ratified the Constitution of the United 
States. He was elected to the house of representatives in the first 
Tennessee general assembly in 1796, and served as a r e p r e ~ e n t a t ~ e  
from Tennessee in the 11th congress from 1809 to 1811. He  
served in the senate of the general assembly in 1811, 1819 and 
1823-24, in the last two cases being the speaker. I n  1819 he was 
U.S. commissioner in negotiations with the Chickasaw Indians. I n  
1834 he was a member of the convention which wrote the second 
of Tennessee's constitutions. 

He died near Nashville. Tenn., on Feb. 4, 1845, and was buried 
at his estate, "Lockland," near there. 

WEALD, THE, an area about IOO mi. long and 40 mi. broad 
in southeast England, enclosed by the continuous chalk escarpment 



(180 mi. long) of the North and South Downs. Within the chalk, 
forming roughly concentric rings, are outcrops of Upper Greensand, 
Gault, Lower Greensand, Weald Clay and, in the centre, the Hast- 
i n g ~  Sands which stretch from Horsham to Hastings and rise in 
places to 800 ft. I t  is drained by rivers running through gaps in 
the Do\vns ( q . ~ . ) :  the Wey, Molc, Darent! Medway and Stour to 
the north and the Arun, Adur. Ouse and Cuckmere to the south. 
The Forest Ridges (IIigh Lt7eald), running east to west in the centre 
of the area, divide the Yale of Sussex from the Vale of Kent. The 
total area under forest about 1660 was more than 200,000 ac.; the 
chief remains are Ashdown, St. Leonard's and Tilgate forests. The 
Weald is stil! heavily wooded, though the area is mostly agricultural 
and. in parts, residential. 

The Kational trust owns about IOO areas (including historic 
buildings) within the region. 

There are Mesolithic, Neolithic, Bronze and Iron Age sites. The 
Romans called the great forest Sylya Anderida (the Roman port 
Anderida is now Pevensey, the coast being then different in outlinej 
and the Anglo-Saxons named it Andredsweald. The forests Jyere 
used extensively for fuel in the ironworks of Sussex, which were 
worked by the Romans and earlier! became important in the 16th 
and I 7th centuries and died out early in the 19th century. Stane 
street was built by the Romans across the Weald from Chichester 
to London. In 477 the South Saxons descended from over the 
sea upon the Sussex coast, to which they gave their name, and popu- 
lated it .  Name endings of toivns and villages bear witness to early 
settlements: those ending in -ing are the oldest; -1zam is also early; 
-ton is later and -1~urst and -den later still. 

See S. W. Wooldridge and F. Goldring, The Weald (London, Toronto, 
1953). 

WEALE, JOHN (1791-1862), English pcblisher, born in 
1791, issued many technical books and educational works; par- 
ticularly in the field of architecture. 

He published Catalogue o j  Tb'orks on Architecture and the Fine 
Arts (18j4),  a bibliographical work; A Series of Examples 
i n  Arclzitectural Engineering and ~lfechanical Drawing (London, 
I 84 I ) ; Designs of Ornamental Gates, Lodges, Palisading, and 
Ironwork of the Royal Parks Adjoining the ~ l f e t r o p ~ l i s ,  Edited 
b y  Jolzn Weule (London, 1841); The  T l~eory ,  Practice, und 
Arclzitecture of Bridges of Stone,  Iron,  T imber ,  and W7ire, Edited 
b y  Jolzn Weale,  2 vol. (London, 1843) ; Letter to Lord John Rus- 
sell on the Defence of the Country (London, 1847) ; Rudi~nerttary 
Dictionary o f  Terms Used in  Architecture, Building, and Engi- 
neering (1849-50 ; jth ed., 18 76) ; Designs mcd Examples oJ Cot- 
tages, Villas, and Country Houses (London, 18j7) ;  Old English 
and French Ornaments, Comprising 2414 Designs. Collected by 
John Weale (London) I 8 58). Weale was editor of TVeale's Quar- 
terly Papers on Engineering (London, 1843-46) and Weale's Quar- 
terly Papers on  Architecture (London, I 843-4 j j . 

He died in London on Dec. 18. 1862. 
WEALTH AND INCOME. The term "wealth" commonly 

refers to the stock of econonlically significant objects or items 
owned by a particular unit-a nation, a class or an individual. 
When applied to the individual the concept appears to be relatively 
clear and free from ambiguity. I t  denotes his holdings of various 
assets-real property, securities, intangibles such as copyrights and 
patents and money-minus his debts or obligations. Even in this 
case questions can arise as to the inclusion and valuation of certain 
assets. tl'hen dealing with the wealth of a nation, these questions 
are more insistent, and they can be answered in various ways de- 
pending upon the precise use to which the concept or measure is to 
be put. Kevertheless, despite possible differences in meaning, the 
different wealth concepts will have. as we shall see, a comnlon 
feature: the idea of a stock or inventory existing at a certain date 
or point in time. 

The term "income," by contrast. is concerned with a $ow over 
a period of time: a flow of earnings, or purchasing power, or eco- 
nomically significant items for any period of time-usually a year. 
Even if we could determine the income level for a certain day. or 
for one minute or one second of that day, it would still have to do 
with a flow of "economically significant" iteins during the relevant 
period of time. The analogy is frequently used of wealth as a lake 
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and income as a stream flowing into it, or through it, a t  a certain 
rate per unit of time. More concretely, the stock of wheat (so 
many bushels) would then be a component of wealth; the produc- 
tion of wheat (so many bushels a year, or a month) would be a part 
of income. 

Marly of the questions that arise about whether to  include and 
if so how to value items :n the measure of uealth arc bound to come 
up again in estimating income. However, there is not an exact 
parallelisrn in the answers given. Certain items vhich are com- 
monly included in income have no place in wealth, and vice versa, 
and it follows that the analogy set out above is by no means exact. 
The water nhich fills the lake is not of precisely the same compo- 
sition as the water that runs down the stream. 

NATIONAL WEALTH 

The determination of what to count in wealth is necessarily arbi- 
trary, chiefly because the decision as to what items are economically 
significant depends upon the nature of the inquiry. Items which 
possess no value in the market presun~ably do not qualify, for the 
fact that they are free is an indication either that  they are not 
wanted or alternatively that, like air, though useful they are avail- 
able in amounts that exceed requirelnents. I n  either case, such 
iterns would not be economically significant for they are not econo- 
mized. Items which though desired and relatively scarce are not 
marketed-for instance, labour in any but a slave economy-would 
normally be omitted too because there is no way to set a value upon 
it. But what about durable goods in the possession of consumers 
-say, vacuum cleaners and refrigerators? What about nondurable 
goods owned by business firms, or their in~angible assets, like 
patents and good will? And what about iterns which cannot be 
reproduced-for instance, subsoil wealth, or a Gutenberg Bible? 
And finally, to illustrate the conlplexity of the problem with one 
more example, what should be done with items which have only 
a military value-long-range jet bombers; for instance? No simple 
rule can be laid down that would be appropriate in all circum- 
stances. If we are interested in measuring aeal th  because i t  pro- 
vides one indication of the economy's capacity to produce, we 
should probably not find it advisable to include consumer durables 
or military equipment, though we should want to cover the value of 
such nonreproducible items as land and subsoil wealth. I f ,  instead, 
our concern is with wealth as an index of economic growth, we 
might exclude the category of norireproducible items which, after 
all, are not created when the economy progresses, while we would 
include most of the other categories. 

Unfortunately the decision as to whether items of a certain kind 
are to be included in the concept or not must rest in many cases on 
a quite different ground-namely, whether adequate data can be 
secured. In  most cases, for instance, it is quite impracticable to  
collect reliable information as to the value of the various intangible 
assets of business firms-their good will, patents and so on-be- 
cause firms typically set down only a nominal figure for such assets 
in their balance sheets. 

I t  will be noticed that no mention has been made of holdings of 
securities-government bonds, for instance-and money. When 
we are dealing with the wealth of an individual or a particular 
group in the economy, such an ornission would be a mistake. Quite 
properly an individual's bank deposit and cash holdings are counted 
as a part of his wealth. But the situation is somewhat different 
when we are dealing with the wealth of a nation. 

This is not because the value of the money or securities suddenly 
disappears as our interest is transferred from the individual to the 
nation. The reason is, instead, that though their value to their 
holders continues to be recognized, so too must the obligations they 
impose upon their issuers. Just as they are clearly assets to their 
owners, so are they liabilities of an equal amount to the firms: gov- 
ernment bodies or banks which have created them. Thus, when 
individual wealth accounts are consolidated to form the nation's 
account, these assets are offset by matching liabilities. There is no 
such offsetting for the other items of 11-ealth noted earlier. Hence, 
in determining a nation's wealth. holdings of money and securities 
(and other evidences of debt) are commonly neglected. 

There is one exception to this rule which it is w-orth while to 
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note. There may be assets owned in one country which represent a 
debt of residents of another. Confining our attention to the mealth 
of either country, the worth of these assets is not offset by lia- 
bilities. Holdings of Canadian government bonds in the United 
States would then be counted as an item in the wealth of the Cnited 
States, while U.S. holdings of the bonds of its own government 
u~ould have to be ignored. Likewise, Canadian-owned deposits 
in a United States bank would be a part of Canada's wealth, while 
Canadian holdings of deposits in Canadian banks ~ i ~ o u l d  not be in- 
cluded. We conclude then that financial assets, apart from those 
which are international in scope, do not constitute part of a nation's 
wealth. Only real assets, perhaps together with such intangibles as 
patents (if their value can be estimated) and selected intangibles 
would make up a nation's wealth. 

A highly regarded estimate of United States national wealth! pre- 
pared by Raymond \V. Goldsmith ( A  Study of Saving in  the Gnited 
States, vol. iii, Princeton, N.J., London, 1956), illustrates the 
composition of U.S. mealth. In 1949 the total stood at  more than 
$ ~ ~ o ~ o o o , o o o , o o o  in prices of that date. The components of this 
total (in such prices) follow, in billions of dollars: 

Reproducible tangible durable wealth (except consumer 
durables) $593.7 

Durable consumer goods 99.3 
International assets 45.3 
Land and subsoil wealth 160.0 
Military tangible durable assets ;0.4 

Total $968.6 
This is perhaps as broad an estimate as could ever be required. 

For most purposes, one or more of the items listed here would be 
dropped. Incidentally, it should be ljointed out that the accuracy 
of some of these estimates is distinctly questionable. 

There is an inclination to regard a nation's wealth as synonymous 
with, or at least a very good index of, the economic well-being of 
its residents. This tendency should be resisted. While a country 
with great wealth is likely to provide its residents with a high level 
of living, such a result is by no means a certainty. Other factors, 
notably the size and ability of its labour force, the level of their 
employment and the technical skill with which its productive 
factors are administered, help to determine the economic results, 
and their influence may be predominant. A country with immense 
stores of mineral resources but with an inadequate technology or a 
serious shortage of skilled labour would be unable to provide a 
high level of economic well-being. An adequate national wealth 
is a necessary but not a sufficient condition for real prosperity. 

Recognizing this fact, some economists have sought to extend 
the concept over a wider range. Some discussions of national 
wealth refer to gifts of nature-climate, rivers, coast line and so 
on;  to a country's labour force, as the living depository of skills 
and productive power; and to the moral characteristics of the 
population. All these, and many other conditions under which a 
nation lives and thrives, are important in determining its productive 
capacity. But if the concept of national wealth is to have a meas- 
urable counterpart and is to be useful in economic analysis, it must 
be limited to goods external to members of the nation, goods that 
enter into economic transactions and find a measurable value on the 
markets of the economy. 

The problem of measuring or valuing the components of the na- 
tional wealth must be considered briefly. These components in- 
clude a wide variety of goods reducible to a common denominator 
only through the yardstick of the market price. But of all these 
goods, only a small percentage changes hands and passes through 
the market during the year. For this reason, special difficulties are 
encountered in establishing realistic current valuation indices for 
most of the components of the national wealth. The prices of the 
new additions to wealth can usually be recorded, but the reassess- 
ment of durable items (which have in all likelihood depreciated 
too) in a period of changing prices is bound to raise serious prob- 
lems. 

The national wealth total as a stock of tangible commodities 
usually includes : ( I )  land for various uses (agricultural, industrial 
plant location, houses, etc.) and the stock of mineral resources in 
the land; ( 2 )  construction and various types of improvement at- 
tached to land (houses, plants, roads, bridges, etc.) ; (g j  durable 

equipment in the hands of enterprises (machinery, tools, rolling 
stock, etc ) ; (4) inventories of goods in the hands of buslness en- 
terprises and other producing agencies; (5)  stocks of goods, mostly 
durable and semidurable, in the hands of ultimate consumers (auto- 
mobiles, furniture and clothing. in the households). The sum total 
of values for these five categories is wealth located within the 
boundaries of the country. In  order to convert it into national 
uealth, i.e., wealth onned by the nation's members, either indi- 
vidually or collectively. one must add: (6) the excess (positive or 
negative) of claims by the nation's members against foreign coun- 
tries over the claims by foreigners against the members of the na- 
tion (usually designated the net balance of foreign claims). 

Referring again to the data already supplied on the national 
wealth of the United States in 1949, and to the source there noted 
for further details. we find that on the broadest possible concept 
(nhich includes military assets) wealth in structures (housing, 
business plant and government buildings) came to 4zY0 of the 
total; wealth in equipment (including consumer durables but ex- 
cluding military items), to 21% of the total;  in inventories, to 
about 8.6%; in military items, about 7.25% of the total; in the 
form of nonreproducible assets (land and subsoil wealth), to 
16.5%; and in international assets, to about 4.75%. Reproducible 
wealth, that is, the total excluding land and irreproducible re- 
sources. was about $808,6oo,ooo,ooo (in 1949 prices) and the rela- 
tive weight of its various components-structures, equipment, 
inventories and so on-is shifted accordingly. 

Katurally, the physical assets composition of national wealth dif- 
fers from country to country, and for the same ,country from time 
to time-largely with the stage of economic development. In  
countries that are not developed industrially and in which the 
per capita income level is relatively low, land and irreproducible 
resources are naturally a much larger percentage of total wealth; 
reproducible wealth is proportionately less significant; stocks of 
goods in the hands of consumers tend to be relatively low; and 
the net balance of foreign claims is likely to be negative rather than 
positive. In countries in which agriculture is proportionately less 
important than in the United States, e.g., Great Britain, the rela- 
tive weight of land is smaller; and, before f orld War I1 the net 
balance of foreign claims loomed larger in total wealth. 

Control  Over  Physical Assets.-The physical assets constitut- 
ing national wealth can also be classified by the type of economic 
agent that has direct control over them (who or what makes use 
of them). The most common basis of classification distinguishes 
business enterprises (as unincorporated, nonfinancial corporations 
and various forms of financial institutions) ; households (nonfarm 
and farm) ; government (federal, state and local and government 
corporations) ; and nonprofit institutions. This kind of classifica- 
tion must be distinguished from a related one, that in which the 
assets are shown in accordance with their ultimate owners. The 
obvious purpose of this present scheme is to relate the existing stock 
of mealth to the various types of use to which it is put. 

Such a classification can be illustrated for 1949; once again 
the results are R.  W. Goldsmith's. Of the approximately $880,- 
ooo.ooo,ooo of tangible assets (nonmilitary) in the country (in 
1949 prices) in 1949, nonfarm households had about 38% ; farm 
households. 14% ; nonfinancial corporations, 23% ; financial in- 
stitutions, 3%;  government (including nonprofit institutions), 
16%; and unincorporated business, 6%. Naturally, the kinds of 
assets each sector held had their own special features, nonfarm 
households having very nearly 60% of their holdings of tangible 
assets in the fgrm of residential structures, while farm households 
held only 10% in this form. 

The basic tripartite division among consumers, business and 
government, and the industrial distribution mithin the business 
sector, are likely to vary from country to country and from time 
to time. In the United States the share of government increased 
perceptibly in the 1930s and 1940s so thai at mid-century i t  was 
nearly double nhat  it had been 50 years before; it was much less 
than 10% in the 19th century. Likewise, with the rise in the level 
of living and increased use of durable goods, the share of consumer 
wealth may have been higher in later decades than in the 19th cen- 
tury Shifts in the industrial structure of an economy over time 
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or differences in structure among different countries are naturally 
reflected in the industrial attachment of wealth within the business 
sector proper. However, industries differ in their ratio of capital 
or  wealth to output, so that shares of industries in total wealth are 
not necessarily identical with their shares in total output. 

O w n e r s h i p  of Wealth.-Attaching values to the various physi- 
cal items that enter the stock of wealth is not the only way of esti- 
mating its value. An alternative approach can be f o l l o ~ ~ e d  vihich 
leads to a different system of classification and to a different set of 
insights. Each item of ~vealth is owned by somebody, either an 
individual or a collective, and that ownership. certified as it is in 
some overt form, can ordinarily be valued. By adding the values 
of all the ownership claims of private individuals, whether to com- 
modities used by them directly or to those used by firms. and to 
this subtotal adding the value of the wealth o ~ ~ n e d  by collectives, 
net of any claims by individuals (since these are already counted), 
one should get an alternative figure for national wealth. The clas- 
sification suggested by this ownership or claims approach is be- 
tween privately and collectively owned 17-ealth; and within the 
former class; by type of private owner. classified, for instance, by 
size of holdings or level of income. Instead then of looking at the 
objects owned, one may study the owners and the amounts they 
hold. 

The claims approach M-ill not necessarily yield a total for na- 
tional wealth identical v i th .  or as reliable as. the totals derived from 
taking all inventory of physical assets. The market value of an 
indirect claim to a physical asset, in the form, for instance: of a 
share of common stock in a business firm, is subject to violent 
fluctuations and sometimes does not appear to be closely related 
to the values o i  the underlying physical assets estsblished by in- 
dependent methods, say cost or reproduction value. Since the 
market value of such claims is so unstable, this method of esti- 
mating national wealth may not give a very reliable picture of the 
country's productive power. or of its past investment or prospective 
capital needs. And yet for certain purposes, notably when the 
behaviour of agents is influenced by what they regard as the value 
of their holdings, the claims approach is a sound one. Even  hen 
it  is desirable, box\-ever, the investigator may have to face technical 
difficulties in getting reliable information on holdings of claims 
from individuals, since individuals are usually reluctant to provide 
such data,  and they are not likely to be well informed: in any 
event, about the value of their holdings. 

h'evertheless, the claims approach has been widely used in several 
countries, based either directly upon some current statistics of 
ownership by living persons. or more often upon data on estates 
of decedents. The former must always be supplemented by data 
on physical assets, to check on underreporting, to cover cases of 
direct owner use and to include assets by collectives not offset by 
private claims on them. The estates data involve the difficult prob- 
lem of passing from wealth of the decedent to that of the living 
population. The derivation of the necessary conversion coefficients 
is difficult, since accurate data on mortality rates among different 
economic groups in the population are not usually available. Only 
once was a census of wealth based on a direct questionnaire survey 
of the population (in Australia in 191 7 ) .  

D i s t r i b u t i o n  of W e a l t h  by Size of %oldings.-  he claims 
approach to national wealth. although of limited value in esrimat~ng 
the total, is useful in describing the distribution of wealth among 
individuals by the size of their holdings, or their income, or by some 
other variable. For the United Stares, information on the distri- 
bution of wealth by households has been gathered periodically for 
the survey of consumer finances. The results for early ;9jo were 
brought together in vol. iii of A S t z ~ d y  of Saving in tlze United 
States.  Although there is obvious underreporting for some cate- 
gories, and there are serious problems in proceeding from results 
based upon a relatively small sample to the whole population, the 
results are nevertheless suggestive. The households' total asset 
holdings as covered in the survey came to $613,ooo.ooo,ooo-about 
two-thirds of the amount which the alternative method of estimat- 
ing national wealth indicated. Households ~ ~ i t h  more than $60.000 
of wealth held about 32% of the total wealth; these households 
constituted about 3% of all families. The approximately 8% of 

families whose wealth was between $ 2  ~ , O O O  and $ ~ O , O O O  had about 
2355 of the total wealth. The 175% of all families whose wealth 
amounted to less than $400 had among them negative wealth 
amounting to 1.j54 of the total. And finally, the  50% of all fami- 
lies ~ ~ h i c h  had wealth of less than $4,900 owned only 6% of all 
household TT-ealth. 

Another approach to the question of the distribution of wealth 
can be obtained from reports on the distribution of income from 
property (dividends, rent and  interest). On the basis of reason- 
able assumptions, i t  can be inferred that the distribution of prop- 
erty incomes by size among individuals reflects the  distribution 
of wealth by size of holdings, a t  least of income-yielding wealth 
(excluding stocks of consumer goods, although the size of such 
holdings is likely to be positively associated with the size of prop- 
erty in income-yielding wealth). 

The  distribution of wealth among individuals is much more 
unequal than is that of income. Thus during the period between 
World Wars I and 11. the top 57; of the income population of the 
United States received from z j%, to 3052 of total income. During 
the same period, they received about 77% of all dividends paid 
to individuals, 427; of all interest and about 38% of all rent-a 
total of about j45L of all property incomes. These percentages are 
measures of the minimum rather than the true inequality in the 
distribution of income-yielding wealth by size of holdings. I n  
England and \Vales, I yG of the population 2 j years and over owned 
jj?, of the total property in private hands in 1936, and 60% of 
that property in 192 j-28. 

N a t i o n a l  a n d  G r o u p  B a l a n c e  Sheets.-Describing and 
analyzing the structure of claims and obligations attached t o  the 
physical assets that comprise the national wealth is an aspect of the 
claims approach which was still in its early development in the 
19 50s. The  machinery, buildings and inventories used by a busi- 
ness firm are the subject of clainis of the firm's stockholders and 
creditors; and these claims may be in part overlaid by the claims 
of their creditors-for instance. claims of depositors i n  banks which 
have made loans to the firm. SVhen national \\-ealth is estimated by 
adding net claims: only the residual figure enters ; claims and coun- 
terclaims partially offset one another. But in order to analyze and 
understand the behaviour of groups of enterprises and ultimate 
consumers, i t  may be important to  establish for each group or sub- 
group the full complex of assets, real and financial: and obligations 
to which each is subject, without any cancelling and netting. This 
is because we can probably expect economic units with the  same 
net worth but with different structures of assets and liabilities (for 
instance, assets of different liquidity) to behave differently. 

Probably the greatest value of the claims approach to the deter- 
mination of national wealth lies just here; not that  i t  provides 
a superior estimate of the total, but rather that,  almost as a by- 
product, i t  supplies detailed information about the multiple struc- 
ture of claims and obligations, assets and liabilities of particular 
groups of enterprises and ultimate consumers. Data  available for 
these purposes are of rather recent origin. and were not fully ade- 
quate for the task in the latter 19jos. .i\ start  had been made, 
however! and Raymond Goldsmith set out both national and sector 
balance sheets for a number of years between 1896 and 1949 in 
vol. iii of his S tudy  o j  SaCipzg i n  the Cnited States. 

Uses of N a t i o n a l  W e a l t h  Estimates.- Estimates of national 
u-ealth reach a t  least as far back as those for national income-in 
some countries to the late 17th century (Great Britain) and in in- 
creasing numbers during the 19th century. Indeed, in the latter 
century more attention mas paid to estimates of national ~ i ~ e a l t h  
than to those of national income. The reasons, which can only 
be conjectured, lay partly in the emphasis on the need for accumu- 
lation of capital (business and consumers') to satisfy the demands 
of a growing industrial system and a rapidly growing population; 
partly in the concern in some countries about the size of the na- 
tional debt;  and partly in the greater ease with which the scanty 
statistical data could be used to identify the major blocks of tangi- 
ble ii~ealth, as contrasted with the difficulty of getting an adequate 
picture of the flows constituting national product. Only in the 
years after 1920 did the emphasis definitely shift toward national 
income, with comparative neglect of work on national u-ealth totals. 
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I n  considering the uses of national wealth estimates, t ~ o  quali- 

fications already indicated must be reiterated. First, the estimated 
total of national wealth. being limited to alienable economic goods, 
falls far short of measuring the sum total of a country's productive 
capacity, of revealing the variety of factors that condition the lat- 
ter. Second, the valuation of national wealth is a difficult problem 
because only a small proportion of it, often under atypical condi- 
tions. passes through and is evaluated o n  the markets of the 
economy in any given year. 

Within these major qualifying limitations national wealth esti- 
mates serve t

w

o important groups of uses-corresponding to the 
real assets and claims approaches respectively. The first group 
comprises uses of estimated stocks of goods as elements in the 
framework of a producing economy. Comparisons of stocks of 
plant, equipment and inventories used by producing enterprises 
with their output of current product, or the amount of labour they 
use, for industrial sectors in the same country over time or for vari- 
ous countries at a given time. even for national aggregates, shed 
light on the ways in which technological and other changes affect 
the demand for accumulated capital. Comparisons of stocks of 
consumers' capital (houses, durable goods, etc.) with the demand 
for their services illuminate factors in the structure of current 
and prospective production and suggest the role of saving in this 
particular investment process. Value of land and other nonre- 
producible assets, in comparison with other factors, provides light 
on the dependence of production on natural resources in different 
countries and in different times. In  these ways. data on wealth 
as a stock of tangible commodities are indispensable for analysis 
of the operation of the productive system, and particularly of the 
extent to which accumulation of capital is a prerequisite of levels of 
productive performance, in their changes over time or in their 
differences across space. Current discussions of capital needs of 
underdeveloped countries, or of the presumptive slackening of de- 
mand for capital in the mature economies, are conspicuous examples 
of the uses to which estimates of national wealth and their physical 
components are put. 

Somewhat less developed, but of obviously equal importance, is 
the type of use connected with the claims approach. The influence 
of the structure of assets and liabilities on the behaviour of enter- 
prises and of individuals is obvious, particularly for the short run. 
The extent to which the real assets of the economy are controlled 
by productive enterprises, or by financial institutions that serve as 
intermediaries between the ultimate savers and the ultimate users 
of capital funds, or by government either as a fund supplier or 
guarantor, is important in understanding the functioning of the 
economy. This and related aspects of national wealth as a network 
of claims and obligations call for tracing the latter from their at- 
tachment to real assets in the hands of producers to claims in the 
hands of ultimate savers. 

Naturally, effective use of the national wealth estimates, like 
that of any empirical measure, is contingent upon adequate kno~vl- 
edge both of the statistical characteristics of the estimates and 
of the system of analysis that provides the framework within which 
the estimates must be built. Progress in understanding of the 
wealth aspect of economic structures is made by a continuous in- 
terplay of empirically grounded hypotheses ni th  proper absorption 
of additional data relating to an increasing variety of historical 
periods and types of national economies. 

NATIONAL INCOME 

The concept of individual income is a relatively familiar one.- 
the earnings per unit of time. The very notion of earnings im- 
plies that the payments received are payments for something; 
presumably for productive services rendered. We associate wage 
and salary income with the payment for nork performed; rent and 
interest income, with the payment for the use of property and 
liquid assets; and profit with the payment for entrepreneurial serv- 
ices. When we move from a consideration of the individual to the 
nation we find a counterpart to income regarded as a total of earn- 
ings which corresponds to real assets as the wealth counterpart to 
the value of claims. I t  is the value of the economy's production, 
which is merely another way of indicating the total value of all 

services rendered by the economy's factors of production. By 
looking at the national income from these two different aspects, 
a good deal of significant information can be secured. 

A number of questions, somewhat analogous to those already 
considered in connection with wealth, must first be dealt with. 

If the national income corresponds to the value (appropriately 
measured) of the nation's production: only payments for co-op- 
erating in "production" are to be counted. l17hat about. then, pay- 
ments made to the unemployed, under an unemployment insurance 
scheme? I t  is agreed, generally, that since such payments are not 
made for a productive service, they should not be included. In 
most countries a similar ruling has been adopted for payments of 
interest on government debt. There is certainly no suggestion that 
these payments are undeserved; whether they are a part of the 
national income or not has nothing at all to do with that question. 
But they do not correspond to an act of production, and as a result 
they are not counted as earned income. (To make matters more 
confusing, they are a part of what is called personal income.) Un- 
like them, payments of interest on private debt, as for instance 
on corporation bonds, are commonly treated as payments for pro- 
ductive services, and hence do constitute a part of the national in- 
come. 

The value of goods or services which are priced on the market 
is recorded at  the price the market actually sets. In  an economy 
like that of the United States or Great Britain, the greater part 
of output is so valued. But even in so preponderantly private an 
economy as the former. some output does not pass through the ordi- 
nary market. As an example, consider the services of schoolteach- 
ers engaged in the public-school system. How should their output 
be valued? Or the output of military personnel? Or policemen? 
The usual procedure is to suppose it to be equal to the earnings 
of those who render the service. Then the national income and 
its counterpart, the value of the economy's production, include 
the pay of government employees, including those in the armed 
forces - - - ~ ~ - .  

As a rule, production can only proceed at  the cost of "using up" 
existing wealth. Stocks of raw materials are of course consumed 
when production goes on. If we are to have a meaningful concept 
of the nation's production, Tve are bound to allow for this. The 
gross national product, a measure in frequent use. actually takes 
the value of the economy's production after allowing for the con- 
sumption of raw material and other inventories. 

But there is another kind of capital consumption to be taken into 
account too-the depreciation of capital assets. Depending upon 
the purpose of the measure, we may wish to subtract this figure 
from the gross national product. If we do, we have what is tech- 
nically known as the net national product. The brevity of this 
account should not suggest that the determination of either of these 
allo~vances-the using-up of goods in inventory and the wearing 
out of more durable assets-is a simple matter. Serious problems, 
not only of statistical methodology but even of principle, fre- 
quently arise. 

The value of the output, whether gross or net, is measured by 
what a market is willing to pay (the purchase price). But that 
price includes sums that are to be paid directly to the government 
for either sales or excise taxes. Since these payments cannot con- 
stitute income in any sense, output is often valued instead at  its 
market price minus the payments for  these taxes-the indirect busi- 
ness taxes as they are called. The net national product valued 
in this way (at factor cost, to use the technical term) is the output 
counterpart of the national income. 

There i,s one further point to notice. Allowance is commonly 
made in output, and hence in the income generated by its produc- 
tion, for certain services for which no transaction occurs. The 
most important example of this is the use of a house occupied by its 
owner. Had the house been occupied by a tenant, his rental would 
have measured the value of the service he purchased; that sum 
would have entered into the national income, and also the net na- 
tional product. at factor cost. When the house is not rented but 
instead provides accommodation for the ovmer, it is now the com- 
mon practice to set a value for the service it provides and to add 
this both to income and output. Certain other imputations are 
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made too; for example, the value of agricultural product consumed 
on the farm. 

I t  can be argued that the value of house~~ork  done by the house- 
wife should be regarded as a part of the rlationai product and of 
national income. If any payment is made for the work, its value . 
is counted; in priuciple. But the line i+ usually drawn at this point. 
If the work is not paid for it is not included in the total. 

I t  might also be argued that if the value of the use of existing 
houses is treated as a part of the natioilal product and income, a 
similar a l lo~~ance  should be made for the use of the stocks of dura- 
ble consumer goods: home furnishi~~gs, refrigerators. automobiles, 
etc. But again. the rule that has been follorved a l l o ~ ~ s  these entries 
only if payment is received for their use-for taxis or rented iurni- 
ture. for example. but not for the nonbusiness use of an automobile 
by its oivner. I t  cannot be denied that these rulings are s o m e ~ ~ h a t  
arbitrary. They can perhaps find some justification in the fact that 
almost all countries, except for the Soviet bloc, folloiv them. 

Source of Income, by Sector.-We may briefly note that vari- 
ous aspects of the national income, rather like those already con- 
sidered in connection with the national ~vealtli; may be described. 
\T:e may. for instance, secure data on the relative importance of 
the different sectors of the economy as sources of income. The 
United Staces department of commerce, responsible for the "offi- 
cial" estimates of the national income, presented the data given in 
Table I for 1929 and 1953. The changes in the relative standing 
of each sector should be noted. 

T \BLF I . -SUMTC~S qf IT .S. Sational I+tcome 
(In Sooo,ooo,ooo) 

I Source 1 Igzq 1 ,953 i 
Tuta! L.S. national income. . . 

Or,igi!?atin:: in agric~ilture . . 
In mlnlng . . . .  
in CoIltrrLt ronstrI!rtion . . 
in msnufacturina . . . . 
in trade . . . . .  . 1S.I 52.3 
in transportation . . 16.0 
in corninunications and pubkc uti!ities . / 2.9 10.2 

ingovernment . . . . . 33.9 
inf inancr  . . . . . . 13.1 
in rest of the \~.orrld . . . . . I 0.6 I.; 

Dis t r ibu t ion  of Income,  b y  Function.- The division of in- 
come bet~veen labour and property and then among different kinds 
of property holders can also be described. Oficlal data for 1954 is 
given in Table 11. 

TABLE II.-Di.disi~~z of C;.S. AV~tional Income, 1954 
(in $ooo.ooo,ooo) 

-- 

National income . . . . . . . . I  GT-l Compeni?Lion of employees . . , . . . . 2oj.9 
Property ~ n ~ o r n e  . . . . . . . . 91.8 

Projirietori and rental . . . . , . . 
Corporate profits (before taxes) . . . , . 
S e t  interest . . . . . . . . . , 

Dis t r ibu t ion  of Income, b y  Income Class.-A great deal of 
infornlation has become available on the share in total income of 
the different income classes or occupational groups. Much of this 
information is secured b>- the federal reserve board's annual survey 
of consumer finances (results of these surveys are generally carried 
in several numbers of Tile Federal Rcst:rve Bzllleti?~, beginning in 
the spring!. Reference should also be made to the report of the 
U.S. departmerit of commerce: I~zco?ue Distsibufion in  the Cniied 
States (19 j3). 

One form in which the data are presented is especially familiar, 
though it can be s o m e ~ ~ h a t  misleading. From it lye can learn that 
in 1g3j-36. 43.55; of families had incomes of less than Sr.ooo. 
and their income totalled $9,1 ~ O . O ~ O . O O O .  In 1953 only j.i% of 
the families were in this category, and they earned a total of 
$1.43o.ooo.ooo. The danger in using statistics in this form is that, 
with changing prices, an illcome of $ ~ . o o o  in iyjj-36 would have 
to be matched against one of nearly S2.000 in 1953. With no 
change in the real distribution of income, in a period of rising prices 
there i5-ould be a decrease in the number receiving less than some 
low figure, and an increase in the number mho got more than a 
specified relatively high figure. 

T.LBLE IT1.----Peuccizlage Sl~ares of Farizily Personal inco?ne 
-- 

percentage group 
_ .  1 

/ Lorrcst 20% . , . , . . . 5.0 5.0 
Secondqliintile . , , . . . 
Thiril yuintile . . , . . . , 

Fourth quintile . , , . . . . 2 2 . 3  22.0 
Top 20% . 
Tau  5'4 

A more satisfactory procedure is to set the share of aggregate 
income received by a particular percentage of income recipie~lts 
--say by the top 5% or the lowest quintile. Table 111. adapted 
from U.S. department of commerce statistics, illustrates the form. 

A slight tendency to more nearly equal incomes can be observed 
b e t w e n  194; and 1953. C(~n~paring post-World War I1 data with 
those for the years before the war (1935-36 or r g q r ) !  a more pro- 
nounced shiit in the direct,ion of equality can be seen. 

NATIONAL WEALTH A N D  INCOME COMPARED 

National wealth and income do not cover exactly the same things, 
as lye have seen. Moreover, their components necessarily have to 
be valued differently. For this reason caution must be exercised 
in comparing the t ~ o  totals. 

Nevertheless, the signiticant relation bet~veen the national wea1t.h 
and income totals warrants comparisons despite qualifications im- 
posed by the difliculties of establishing full statistical co~~iparabil- 
ity. If national wealth is limited to reproducible goods that can 
ordinarily be duplicated in the process of production, the origin of 
the stock is exclusively in the past process of production; and one 
call calculate. by comparing it with national income as a measure 
of total annual output; how many years' supply national wealth 
represents. Comp;lrisons for several countries in 1914 and for a 
rnuch smaller number of countries in later years (largely just be- 
fore Tvorld K a r  11) show that the ratio of reproducible wealth 
ro annual national i n c ~ m e  ranges from four to one to six to one; 
in uther words, it equals tkle nation's total output for about four to 
six years. 1!1 genera!, the higher ratios characterize the older 
countries. like the United Iiingdom. France and Germany; and the 
lower ratios the younger countries ~vi th  somewhat higher per capita 
income levels: like the United States and Australia. 

I t  may at first seem surprising that the total stock of wealth 
(excluding land and irreproducible mineral resources) should equal 
only four to six years' output. Rut this obviously does not meall 
that it could be recreated in four to six years. ilfost annual out- 
put goes into current consumption and not into saving and accumu- 
lation of 11-ealth. If we assume an investment-income ratio of 
roughly ro9;. it would take 40 to 60 years, riot 4 to 6,  to recreate 
the existing stock oi  reproducible wealth. Even this int'erpreta- 
tion is utlrealistic because i n  the absence of the existing stock of 
weaith, the given level of national income could not be attained. 
A11 that the cornparison means is that! given the ratio indicated 
above, the stock of reproducible national ~vealth existing at  any 
given moment is the result of accun~ulation of a past period cer- 
tainly exceeding 40 to 60 years (to allow for the smaller average 
size of natiorial income over the decades preceding the point of 
con~parison)-in other words, the savings of a t  ieast tn-o genera- 
tions. 

T h e  R e a l  Income.-In periods of rapid price change. the figure 
for money income for any year can be misleading if set beside the 
figure for another year. The fact that the price level is different 
means that even if the real income is unchanged, income expressed 
in monel- will be different. For thi; reason income (and product) 
and wealth estimates are often prepared on the basis of constant 
prices-say! the prices ruling in ryzg or 1947. There is no room 
here to sugg~st  the many problems that arise in recomputing these 
values in prices of another period. I t  is enough to urge that the re- 
sults have to be treated with caution. 

Stat is t ics  of W e a l t h  a n d  Income.-National income esti- 
mates have been prepared, with varying degrees of detail. b). gov- 
ernment agencies of a number oi countries, and many of these are 
published periotiically as official docume~lts. 01 about jo  or more 
such estimates asselnbled b j  the statistical ofice of the United 
Nations at mid-20th century (covering figures back to 1938 when 
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available. and released in reports under the general title .Vational 
Inconte Stcztz~tlcs)  considerably more than half are prepared and 
published by government agencies. Of the remainder quite a num- 
ber are prepared by semipublic institutions. Uses of national in- 
come estimates as comprehensive records of a country's economic 
activity. as bases for government policy and economic planning 
and as indices for allocation of contributions and for policy making 
by international agencies warranted active interest by governments 
in their preparation and publication in an increasing number of 
countries. I t  should be noted, however. that some governments 
prepared estimates without releasing them; this \\,as true after 
IIrorld War I1 of the U.S.S.R. and countries in the Soviet bloc! as 
they began to view such data as having strategic importance to 
be withheld for presumptive security reasons. 

S o  such widespread information was available a t  mid-20th cen- 
tury  on national wealth. Apparently periodic estimates of the 
stock of goods are considered less useful than annual measures of 
the current flow of total output. Even in the United States the 
decennial census of wealth. a long-standing practice. had been aban- 
doned partly because of a clearer realization of the difficulties in- 
volved in securing reliable figures, partly because the availability of 
annual national income figures had lessened the need for wealth 
estimates. The  last census of wealth in the United States was 
taken for 1922; those that would ordinarily have been taken for 
1932 and 1942 were omitted, the former because it was felt that 
the  depressed conditions of the time would yield atypical values 
and the latter because of the pressure of war problems. In other 
countries. interest in estimates of national wealth was also lagging, 
although some pressure for them had been stirred by attempts to 
gauge damages caused by b'orld f a r  I 1  (with resulting rough 
figures, not widely released, for China, Japan, the Netherlands 
and France).  

This contrast between the emphasis on income estimates and the 
neglect of wealth estimates might well be a passing phase. Because 
of the technical and analytical relations between the two measures, 
the development and use of the income estimates were likely to be 
hindered by a complete neglect of the wealth side of the economic 
picture. Once the current estimates of national income reached 
the stage of development where they became directly useful in the 
study of saving, investment and capital accumulation. pressure 
would arise for better and more current estimates of a t  least re- 
producible wealth. Indeed, interest in national wealth had already 
been revived and exploration of wealth estimates renewed by na- 
tional income analysts in the United States and elsewhere. 

The long history of national income and wealth statistics goes 
back to the late 17th or early 18th century in some of the western 
countries. Government interest and responsibility for national in- 
come estimates are quite modern. Even in the Cnited States and 
the  United Kingdom, no official estimates were available before 
the  1 ~ 3 0 s  and the 1940s respectively (except for some sporadic 
cases). Preparation of national income estimates for the most part 
had been the labour of individual scholars. The same was largely 
true of national wealth estimates: except for the official decennial 
series in the United States and occasional government estimates 
elsewhere. This origin in work by individual scholars meant that 
the national income and wealth estimates were not prepared regu- 
larly and were diverse in quality-reflecting differences in the sup- 
ply of data and the statistical skill, diligence and imagination of 
the individual authors. 

Because of this diversity in quality. compilations of the results 
would be most useful if made with a critical review of each author's 
work and with full knowledge of the statistics for the country and 
for the period to which the figures apply. Such a task, especially 
if attempted on an international scale. would demand on the part of 
the compiler omniscience, critical thoroughness and unusual dili- 
gence. Naturally, the compilations of available past estimates (see 
Bibliog~aplzy below) fall short of this ideal. They are useful, how- 
ever! as reference lists and as preliminary summaries, even though 
they must be supplemented in any serious work by references to the 
original writings. 

M e t h o d s  of Estimating.- Effective understanding and use of 
income and wealth statistics depend upon some knowledge of the 

methods that can and have been used in arriving a t  the totals and 
their components; of the questions of definition and valuation 
that must be answered in the process of estimation; and of the 
character of the basic data used. 

In estimating national income. one or several of four approaches 
can be employed. ( I )  For each industry the gross income (value 
of sales, total revenue or a similar gross volume total) is esti- 
mated; then capital depreciation and consumption of products 
of other industries (materials or services) are subtracted to yield 
net income originating in each industry. The sum of these in- 
comes, plus net balance of income receipts across the boundaries, 
is the national income total. (2)  For each industry, net income 
originating is derived directly by totalling employee compensation, 
entrepreneurial income, dividends, interest, rent and undistributed 
profits of corporations (including, or in some variants excluding, 
such profits for government). The total of these, plus net balance 
of income flows across the boundaries. is the national income. (3)  
From data on income receipts by individuals, the total of all indi- 
viduals' incomes can be derived, either directly or by supplement- 
ing data on income receipts with data from enterprises (using a 
variant of method 2). T o  this total of individuals' incomes the 
undistributed profits of business firms and other producing enter- 
prises (including, or in some variants excluding, those of govern- 
ment) are added, to yield the national income total. (4) The sum 
of expenditures on consumers' goods by individuals and households, 
expenditures on net additions to capital goods by business and 
other producing enterprises (including governn~ent, although some 
variants include expenditures by government on all goods) and net 
changes in claims against foreign countries will also yield the na- 
tional income total. Method I was used to derive estimates for 
Sweden for a period extending from 1860 to the later 1930s. 
Methods 2 and 4 are used to derive estimates for the United States; 
formerly only method 2 was used. Method 3 has been employed 
in preparing the estimates for the United Kingdom. 

The two basic approaches to estimating national wealth are, as 
we have already seen, the inventory of physical assets and the 
valuation of claims. The inventory method has been follou~ed in 
the census of wealth estimates in the United States. A combina- 
tion of the two found frequent application in the western European 
countries in the 19th century. I t  should be noted that since the 
estimates of national income by method 4 provide information on 
current net additions to reproducible wealth, an inventory of physi- 
cal assets once arrived a t  in approximating national wealth can be 
kept perpetual by the addition of net changes derived froin the 
national income estimates for the following periods. 

Questions of D e f i n i t i a n  a n d  Valuation.--No matter 
which method is used in deriving income and wealth estimates, 
questions of definition and valuation are bound to arise. There 
is first the problem of deciding what activities are to be regarded as 
economic or what are economically significant goods. Then there 
is the problem of defining the net output, or income, by allowing 
for the consumption of capital goods and perhaps, too, for the 
services to production rendered by government. Finally, there 
are the many problems of valuation: market value or  cost? valua- 
tion of goods and services which do not pass through the market? 
These and other questions like them have already been discussed 
in some detail. 

I t  is clear from the mere listing of the questions of definition 
and valuation that national income and wealth totals are synthetic 
aggregates involving many decisions necessary to render them pre- 
cise in scope and unequivocal as to the value base used in weighting 
the numerous components. While, by and large, there is agreement 
on the answers to  these questions, differences in definition and 
valuation among countries and among periods do exist, and such 
differences must naturally be examined in any comparison of the 
resulting figures. 

Va lue  of I n c o m e  a n d  W e a l t h  Statistics.-Despite the mar- 
gins of error and the controversial questions of definition and valu- 
ation, the usefulness of national income and wealth estimates 
should not be minimized. With all their faults, these estimates 
indicate important orders of magnitude which are fundamental to 
any intelligent view of the structure and operations of a national 
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economy. The study and analysis of the economic development of 
nations and of their adaptations to short-term changes (such as 
business cycles or wars) are well nigh impossible without national 
income and its components as measures of total activity and na- 
tional wealth as the measure of capital stock and of the complex 
of claims and obligations. Furthermore, public policy on economic 
problems finds in estimates of national income and wealth valuable 
means for testing any specific decision by placing it within a broad 
framework of the operating economy as reflected in these measures. 
The limitations of the estimates should be recognized and studied 
as a condition of their effective use and, in the hands of active 
scholars, as a basis for their further improvement. But they should 
not lead to a disregard of the high value of these measures, or to a 
reluctance to use them effectively to narrow the area of ignorance 
and of disagreements resulting from lack of knowledge. 

BIBLIOGRAPHY.-T~~ most complete account of national wealth 
(U.S.) is to be found in Raymond W. Goldsmith, A Study of Saving 
in  the United States, 3 vol. (Princeton, K.J., London, 19j;-j6). See 
also lnco~ize and Wealth,  series i-iv, published by Bo~ves and Borves 
(Cambridge) ; Kational Bureau of Economic Research, Studies in 
Incolne and Wealth, various volumes. 

Simon Kuznets et al., AVational Product Since 1869, Kational Bureau 
of Economic Research (?;em, York, 1946), and Long-Term Changes in 
the AVatiolzal Income o f  the United States of America Since 1870, in 
series ii: Income and Wealth.  

The most complete listing oi later literature on both national income 
and wealth is the bibliography prepared by the International As- 
sociation for Research in Income and Wealth (with headquarters at 
the National Institute for Economic and Social "Research, London). 
The bibliography which is published by Bowes and Bowes, Cambridge, 
covers in the first volume, published in 1951, the years from 1938 
through 1949, and is kept up to date by annual or biennial volumes. 

Statistics on national income for a number of countries are assembled 
in most convenient iorm in compilations by the Statistical Office of 
the United Xations. Published volumes are: Kational Income Statistics, 
~938-1947 (1948) and .Vational Income Statistics, 1938-1948 (1950), 
both with extensive bibliographies. Several additional surveys and 
special studies were published by the Statistical Office of the United 
Nations. Estimates for the United States are published in the Survey 
of Current Business, usually in the July issue of the following year. 
A most useful assembly oi  series and explanatory notes is in "National 
Income and Product o i  the United States, 1929-19j3," 1954 supplement 
to the Survey of Current Business. Those for the United Kingdom are 
released in an annual White Paper. 

Of compilations oi  past estimates, a later work is Colin Clark, Condi- 
tions of Econonzic Progress (New York, London, 1940) An. earlier 
compilation, relating to 1914 but  still of value, is that in an article by 
Lord Stamp, "The Wealth and Income of the Chief Powers" (originally 
in the Journal of the Royal Statistical Society, 1919, and reprinted in 
Current Problems of Finance and Governnzent, London, 1924). For 
compilation of past estimates of national wealth, Corrado Gini, 
L'Amrnontare e la Conzposizione della richezza delle nazioni (Turin, 
1914)~  while old, is still indispensable. See also Richard Stone, 
Measurenzent o f  Sat ional  lnconze and the Construction o f  Social 
Accounts, United Nations (Geneva, 1947). (L. Ts.) 

WEAPON, any instrument of offense or defense, more usually 
a term confined to offensive or attacking instruments. 

The word is derived from the Old English wGpen; compare the 
Dutch wapen, the German Wappe,  also Wappen, a coat of arms, 
heraldic shield. 

See AMMUNITION, ARTILLERY; ARMS AND ARMOUR; GUN, MA- 
CHINE; HALBERT; LANCE; ORDNANCE; PISTOL; SMALL ARMS, 
MILITARY; SWORD. 

WEAPONS, PRIMITIVE. Among primitive peoples it is 
often impossible to say of any object whether it is a weapon of 
war or an implement of agriculture or the chase. Thus in Assam 
the knife or duo fells trees, kills animals, defends its owner against 
human aggression and takes heads for him. A bow and arrow 
may be used for war or-for hunting only. Instruments of war 
may be roughly classified as those of offence and defence. 

Stones.-The earliest missiles which man or sub-man used 
were the untrimmed stick or stone, hand-thrown. (For Bows 
AND ARROWS, BLOWGUN, and the weapons of civilized peoples 
see separate articles.) To give greater force and carrying power 
to stones, devices such as the sling and pellet-bow have been con- 
structed. By far the most common sling is the cord sling, found 
sporadically throughout the world. I t  consists of a wide, short 
strip of material, which forms a pouch to hold the stone, to the 
ends of which one or more strings are fastened for grasping in the 

hand. The pellet-bow, a more elaborate contrivance found in 
India, is a bow fitted with two strings; between these, about half- 
way down, is a small pouch for holding the stone or clay pellet. 

Throwing-st icks a n d  Clubs.-The stick thrown by  hand has 
also become a specialized weapon. As an object for piercing i t  
has developed into the dart, javelin, spear and arrow; as an object 
fo r  stunning or crushing into the throwing-stick and throwing-club. 
As an implement of the chase the throwing-stick was used in an- 
cient Egypt and is still found in Abyssinia, India and among the 
Hopi of North America; as a weapon of war, however, the flat 
throwing-stick is practically confined to Australia, though two 
specimens have also been found in the island of Santo (New 
Hebrides, West Pacific). I n  Australia the fighting boomerang 
(9.v.) is rather long and narrow and curved within the plane of the 
flattened sides. I t  differs from the better known returning boom- 
erang, which is of lighter build and curved out of the plane of the 
sides, which propeller-like twist gives it  its returning powers. This 
latter is used exclusively for fowling or as a game. The Australian 
waddy, and the ulas of Fiji are throwing-clubs; the former has 
typically a flat triangular head, the latter is short with a spherical 
head and a handle carved to make the grip more sure. Other clubs 
are sometimes thrown without being specially designed for the 
purpose. The many-bladed throwing-knives of certain tribes in 
the Sudan, of those throughout the Congo basin and north to  Lake 
Chad are metal derivatives of the African wooden throwing club. 

Throwing-spears.-As t o  piercing missiles, such as  darts, 
javelins and throwing spears, the variety is endless. The simplest 
are composed of a single piece of wood one end of which is pointed 
and often hardened in the fire. More usually there is a separate 
shaft and fore-shaft of which the latter is often heavily barbed by 
means of carving or the attachment of separate pieces of bone or 
wood. Heads of obsidian or other stone, bone and-especially in 
Africa-metal are often added. T o  give greater range to the 
throwing spear certain tribes use mechanical aids, of two main 
varieties, the spear-thrower and the beckett. The former, con- 
structed of wood or bamboo, performs the function of an extra 
joint in the arm. The spear lies along the spear thrower, with its 
butt resting against a projecting peg, or, where the thrower is of 
bamboo, in the slight socket made by the septum of the node. 
This device is typical of Australia; i t  is also used in parts of New 
Guinea and in some of the islands of Micronesia, and was formerly 
used in Central and South America, whether in the chase or war 
is not clear. The Eskimo and tribes of the northwest coast of 
America also use it  for discharging harpoons and fish-spears. 

The beckett consists of a short length of cord with a knot a t  
one end. I t  is wrapped once round the spear, the knot passing 
under the free end and being thereby kept in  place. The free end 
of the cord is then wrapped round the index finger of the throwing 
hand. The resultant action when the spear is thrown is on the 
same principle as that of the sling, and the spear is given greater 
force in its flight than if thrown by  hand, and is made to spin as  
it  flies. For use in warfare the beckett appears to  be restricted 
t o  Oceania, but as a toy it  is found both in Australia and Europe. 
A similar contrivance was used by the soldiers of ancient Greece 
and Rome and also by some North African peoples who may well 
have borrowed it from them. I t  differs from the beckett in that 
the cord is attached to the spear and is not retained in the hand. 
In East Africa an unusual form of spear-thrower is found. A 

shaft of wood terminating in a swollen head has this part hollowed 
out; into it  is fitted the butt of the spear. The man then manipu- 
lates the thrower as though it were a part of the spear-shaft, but 
it  does not leave his hand. 

Bolas.-An unusual missile now used almost exclusively for 
hunting or as a game is the bolas. Among the Patagonians and the 
Gauchos of La Plata, who formerly used i t  in warfare, i t  is 
composed of three (less commonly two) balls of stone connected 
with each other a t  a common centre by thongs several feet long. 
One ball is usually smaller than the rest, and this is held while 
whirling the bolas. The aim is to  entangle the victim in the 
thongs rather than to kill him. Among the H o  of Togoland, West 
Africa, a long cord with a stone attached a t  either end is similarly 
used ?or hindering an advancing enemy. Elsewhere a few tribes 
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in Central and East Africa use the same instrument as a toy. The 
Eskimo uses a many-thonged bolas for catching birds. 

Thrust ing-spears  and Clubs.-These are the most important 
weapons used in hand-to-hand fighting. The former are very 
similar to the throwing-spears, though usually heavier, and, since 
nicety of balance is not necessary more often made without a 
separate foreshaft. Many of them are heavily barbed as in the 
beautiful specimens found in Fiji. Clubs are of diverse kinds. 
Primarily they are for bruising or crushing, but some, such as 
the bird-headed clubs which are used in New Caledonia are well 
adapted for piercing. A distinction can also be made between 
those which are all of one piece and those having a head of 
different material from the shaft-usually of stone. Among 
those of the former type the business end is usually considerably 
thicker than the shaft and carved with spikes or rugosities (some- 
times in imitation of its prototype the torn-up sapling) which 
make it  more effective; but in the \f7. Pacific bat-shaped clubs, 
called by the early travellers "swords," are also found, though 
to-day they seem to be used more often for ceremonial than for 
military purposes. Clubs made entirely of any material other 
than wood are not very common, but the nephrite mere and bone 
patu of the Maoris are examples, and also the rhinoceros horn 
clubs of the Bechuana. These former are not only striking but 
also thrusting Reapons, and are  supplied ~v i th  sharpened edges 
for the latter purpose. 

Poisons.-The art of poisoning their weapons is known to 
many tribes. The poison is extracted from plants, as the upas 
tree in Indonesia. and also sometimes from reptiles and insects. 
I n  many parts of the world, however, weapons are said to be 
poisoned but are not, for deaths due to tetanus which so often 
followed wounds from these have frequently been mis-attributed 
to  poison. The belief arose partly from the statements of the 
natives themselves, partly from the presence (in the West Pacific) 
of a green gummy substance at  the base of the arrow or spear- 
heads. The latter is, however. only the vegetable cement fastening 
head to foreshaft, while the former refer to the magical power 
supposed to be given the weapon by using human instead of ani- 
mal bone for the head or barbs. 

P r i m i t i v e  Armour.-With the exception of shields, weapons 
of defense are not common among primitive peoples, though some 
have armour of a sort. I n  New Guinea, a few tribes wear a body- 
covering of basket work, sometimes with a high back to protect 
the neck and head. In the Gilbert Islands, owing to the dearth 
of timber, native weapons of the ordinary kind are not found, 
but in their stead, slender spears and many pronged "swords" 
edged with sharks' teeth; as a protection against these, armour 
of coconut fibre is worn often covering the whole person, includ- 
ing the head. From West Africa and among the Baggara of the 
northeast occasional suits of chain mail have been recorded, 
probably the result of Arab influence. Plate armour is found in 
northeast Asia and on the northwest coast of America, and 
among the Haida cuirasses of wooden or bone slats are used, whose 
form is reminiscent of this. In Indonesia corselets of hide or 
basketry and wadded coats covered with feathers give protection, 
and helmets of cane or skin are also found in this area and in 
Indo-China, and Assam. 

Shields.-Shields vary greatly in material and form. In Africa 
hide and basketry are much used, the former mainly in the east 
and south among the cattle-rearing people. In  Indonesia, Aus- 
tralia and the Pacific region those of wood are more commoQ 
though basketry ones are also found. The Australian shields Bfe 
small and light, suitable for parrying blows, and in this are 
similar to those of the Dinka and Mundu of the Sudan; elsewhere 
they are mostly for covering the most vital parts of the body. 
The shield is essentially the means of defense for those who use 
the club and spear and who fight mainly in the open. I t  is not 
convenient for a bow and arrow people. since it interferes with 
the free use of both hands. In  New Guinea, however, this diffi- 
culty has been overcome. Among the Tapiro pygmies of Xether- 
lands New Guinea a small shield is hung around the neck in a net 
bag in such a way as to protect the chest. Among the Gulf tribes 
of Papua a large wooden shield, which has in its upper edge a 

deep slot for the passage of the left arm, is suspended over the 
shoulder. 

See Horniman Museum Handbook, Weapons of W a r  and o f  the 
Chase. (C.  H .  W.) 

WEAR, a river in Durham, Eng., rising in the Pennines, and 
traversing a 65-mi. valley to the North sea. The stream flows 
east to Bishop Auckland, then, turning northeast, it meanders past 
the bold rock which bears the cathedral and castle of Durham. 
Before the Ice Age it joined the Tyne at  Newcastle, but now it 
turns east to Sunderland (q . v . )  where, near its mouth, the steep 
banks are lined with shipyards, engineering works and coal-loading 
and timber-landing wharves. 

WEASEL (Mustela n ivd i s )  , the smallest European species 
of the group of mammals of which the polecat and stoat are 
well-known members (see CARNIVORA). The weasel has an elon- 
gated slender body, head small and flattened, ears short and 
rounded, neck long and flexible, limbs short, five toes on each 
foot, all with sharp, compressed, curved claws, tail rather short, 
slender, cylindrical, and pointed at  the tip, and fur short and 
close. The upper-parts are reddish brown. the under-parts white. 
In cold regions the weasel turns white in winter, but less regularly 
and at a lower temperature than the stoat, from which it is 
distinguished by its smaller size and the absence of the black 
tail-tip. The length of the head and body of the male is about 
8 in., that of the tail 2 3  in.; the female is smaller. The weasel is 
distributed throughout Europe and northern and central Asia; 
and is represented by closely allied animals in North America. I t  
possesses all the active, courageous and bloodthirsty disposition 
of the rest of the genus. Mice, rats. water-rats, moles and frogs 
constitute its principal food. I t  can pursue its prey not only 
through holes and crevices and under dense herbage, but can follow 
it up trees, or into the water, swimming with ease. I t  constructs 
a nest of dried leaves and herbage, placed in a hole in the ground 
or hollow tree, in which it brings up its litter of four to six young 
ones. The mother will defend her young with the utmost despera- 
tion. Instances are known of weasels being met with in packs. 

Among the American species may be mentioned the pygmy 
weasel (M. rixosa), probably a race of the true weasels and the 
long-tailed weasel (M. frenata) of the United States, which is 
chocolate-brown above and may turn white in winter. The short- 
tailed weasel (M. cicognani) is about 5 in. shorter than the jas t  
and is darker in summer. I t  inhabits Canada and the northern 
United States and the fur is an important source of ermine. 

WEATHER FORECASTING is the application of the 
principles of physics, supplemented with a variety of statistical 
2nd empirical techniques, to the problem of prognosticating the 
\\.eather. The term weather is used here in its widest meaning and 
includes all atmospheric phenomena which substantially affect 
man's activities. Included also are certain changes in the earth's 
surface which are caused by atmospheric conditions. Thus, fore- 
casts oi soil frost, snow cover, travel conditions, swell and surf, 
storm tides and floods are usually referred to as weather forecasts. 

After a short section on terminology and time scales, this article 
is presented in the iollo~ving major sections: 

I. Historical 
I .  Weather Lore 
2 .  Technological Advances 

11. Basic Practices 
I .  Observations and Reports 
z Anal3 sis 

111. Techniques Used in Short-Range Forecasting 
I Computation 0 1  Displacements 
2 Forecasting Based on Ph\sical Theory 
3 .  ~ n a l o g u e s a n d  Types 
4.  Regression Equations and Diagrams 
,j. Time-Series .Analysis 

I\'. Extended-Range Forecasting 
V. Special Weather Forecasts 

See also METEOROLOGY and CLIIVIATE AKD CLIMATOLOGY for 
more general discussions of weather matters. See also articles on 
specific weather phenomena such as CLOTJD; FOG; HUMIDITY, 
ATMOSPHERIC ; THUXDERSTORM ; TORNADO; and WIXDS, GEN- 
ERAL CIRCULATION OF, etc. 

The term weather forecasting was introduced by Robert Fitzroy 
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about 1860 in order to avoid the use of the stricter term predic- 
tion and to discourage the use of the looser term prophecy. By 
mid-20th century what were called numerical predictions (see 
Forecasting Based on Plzysical Theory and Time-Series Analysis, 
below) had become possible; these are skeleton prognoses of the 
large-scale motion and weather systems of the atmosphere by 
strict numerical processes. 

By the late 19 ~ O S  weather forecasts were provided on a variety 
of time scales. LVarnings of severe local weather, such as torna- 
does. destructive gusts and hailstorms, are usually issued 6 to 12 

hours in advance and are valid for a period of about 6 hours. The 
routine forecasts issued to the general public usually cover a period 
of 24 to 48 hours. Forecasts ranging from a few hours to about 
two days are referred to as short-range forecasts. In the United 
States and certain other countries general outlooks for periods 
covering a week or a month are provided as a public service, and 
these are referred to as medium-range forecasts. The term long- 
range forecast is commonly reserved for general and broad outlooks 
covering one or more seasons or years. The techniques under- 
lying long-range forecasting were in an experimental stage, and 
the success had not been adequately documented. 

I. HISTORICAL 
1. Weather  Lore.-Long before science began to take form, 

man noted the characteristics of the seasons, watched the sky and 
tried to arrange his activities as well as he could according to the 
changing ueather. Undoubtedly many astute observers were able 
to gain considerable knowledge of the more typical weather se- 
quences and to formulate rules nhlch were useful on occasions. I n  
the ancient cultures of the near east the weather was believed to 
be controlled by the gods and the stars. In the Babylonian writ- 
ings the idea of an astral control was prominent, while the Hebrews 
expressed strong beliefs in a divine influence. The thought of 
an extraneous control weakened under the influence of the Greeks 
and the Romans, and although religious undertones have been 
strong until modern times there are few reflections of them in the 
weather lore and proverbs found in the writings of the western 
world. On the whole. western weather lore may be divided into 
four main groups in which the future weather is related to: ( I )  
the phases of the moon; (2) the reactions of people and animals 
to the changing weather conditions; (3) such optical phenomena 
as rainbows and halos; and (4) certain weather sequences. 

The weather proverbs belonging to the first group are generally 
void of scientific substance; analyses of observations have failed 
to reveal any lunar influence on the weather processes. and there 
is no theory to suggest the existence of such influences. A few 
of the ueather sayings relating to human and animal reactions 
seem to lend themselves to scientific explanation, in the sense 
that people and animals react to the existing weather, and the 
coming weather is often related to that which exists. Some of 
the sayings relating to optical phenomena are meaningful. For 
example. the proverb: "When the sun is in its house (halo; q u . ) ,  
it will soon rain," reflects the fact that halos form as a result of 
refraction of the direct light from the sun or the moon in ice 
crystal clouds at  high levels, and such clouds are often the fore- 
runners of rain-producing weather systems. Some of the weather' 
proverbs belonging to the group relating to weather sequences re- 
flect sound principles, though most of them cannot be substantiated 
on scientific grounds. For example, the proverb: "Thunder in 
spring, cold will bring," reflects the well-known fact that spring 
thunderstorms in middle latitudes most frequently occur along 
the forward side of an advancing mass of cold air. 

Although some of the weather sayings can be explained in the 
light of scientific knowledge. their value in forecasting is negli- 
gible. On the whole the substance of the weather proverbs falls 
far short of the considerable weather wisdom possessed by mari- 
ners. particularly during the time of sailing ships. By watching 
the changing sky, the drift of the clouds, the winds, the swell, etc., 
and by keeping and preserving accurate logs, the mariners accumu- 
lated much useful information and used their knowledge to take 
advantage of the winds and, as far as possible, to avoid devastating 
storms. After some major sea disasters in Europe in the middle 

of the 19th century the feasibility of providing a storm warning 
system became the subject of investigation. 

2. Technological  Advances.-Although meteorology is as old 
as the other branches of the physical sciences. weather forecasting 
as a public service is only about soo years old. I t  was only after 
the invention of the electric telegraph (about 1840) that it be- 
came possible to establish a communication system suitable for 
the rapid collection of weather reports. The first systematic ex- 
periments in weather telegraphy and forecasting began about 1860 
and were conducted by Robert Fitzroy in England, Urbain Jean 
Joseph Leverrier in France, and the Smithsonian institution in 
the United States. A decade later forecasting services had been 
established in several other countries. Initially, the meteorolo- 
gists were concerned mainly with the forecasting of major storms. 
Many of these came from the oceans, and forecasting services were 
hampered by lack of observations from the high seas. The  next 
advance came from 1900 to 1920 after the invention and develop- 
ment of radiotelegraphy. As radio became standard equipment bn 
ships it became possible to collect weather reports also from ocean 
areas. At the same time, and particularly after World War I, air- 
craft equipped with instruments began to provide information on 
the statk df the atmosphere at  highe; levels: A major advance was 
made about 1930. At this time development of the radiosonde 
(see UPPER AIR SOUNDINGS) permitted soundings of temperature, 
pressure and humidity through the troposphere and lower strato- 
sphere (see ATMOSPHERE). During World U'ar 11, the radiosonde 
was improved to provide also observations of the winds. At the 
same time radar was developed and used to provide information 
on clouds and precipitation. In the late 1950s it was much used 
in locating and tracking thunderstorms, tornadoes and tropical, 
revolving storms (see RADAR METEOROLOGY). The most recent 
technological advance affecting weather forecasting is the invention 
of the electronic computer. Such machines, in a variety of types, 
have contributed greatly to improvement in the processing of 
meteorological data, and made it possible to solve many mathe- 
matical problems which could not readily be tackled by customary 
techniques. 

11. BASIC PRACTICES 

1. Observat ions a n d  Reports.-The early experiments in 
weather telegraphy and forecasting were based upon reports from 
a few land stations observing once or twice a day. The number of 
observing stations and the frequency of reports grew slowly until 
about 1920. With advances in meteorological theory and the de- 
velopment of aviation came demands for denser networks, more 
frequent observations, upper-air soundings and facilities for rapid 
exchange of reports between continents. Although much progress 
was made prior to the outbreak of World War 11, it was only after 
the end of this war that world-wide networks of surface and upper- 
air stations and meteorological telecommunication channels be- 
came established. The international network of observing sta- 
tions and the telecommunication services continued in a state of 
expansion, particularly in the regions which were undergoing rapid 
technological development. In  the late 1950s there were about 
~o .ooo  ordinary land stations which provided surface reports, and 
about 1,000 stations which made soundings of temperature. pres- 
sure, humidity and wind through the troposphere and lower part 
of the stratosphere. About 3.000 commercial ships and about 50 
specially equipped weather-observing ships provided observations 
from ocean areas. Several squadrons of aircraft equipped with 
meteorological instruments and radar engaged in meteorological 
reconnaissance over ocean areas where ship observations were ab- 
sent or sparse. Much of the improvement in the forecasting of 
tropical storms (q.v.) resulted from information provided by 
meteorological reconnaissance. Commercial aircraft provided 
much useful information on the cloud and wind systems aloft. and 
a steadily growing network of radar stations gave detailed reports 
on severe local weather. 

To  ensure uniformity in the observations and the reporting 
procedures throughout the world, sets of definitions, scales, stand- 
ards and codes were adopted in the 19j0s by international 
agreements under the auspices of the World Meteorological organ- 
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ization. Instrumental observations ( e . g . ,  pressure and tempera- 
ture) are reported as numbers, and visual observations (e.g. ,  types 
of clouds, rain and snow) are translated into numbers according 
to internationally adopted specifications. The observations are 
then composed into coded messages and transmitted through estab- 
lished communication networks to all forecasting centres, where 
the instrumental observations are decoded and plotted as numbers, 
while visual observations are represented by symbols. An impor- 
tant element in weather forecasting is the barometric tendency, 
or the change in pressure over the three-hour period preceding 
the observation. The amount of change is plotted in millibars 
(mb.) (unit of pressure), and the trend of the barograph trace is 
indicated by such symbols as 

/ rise 2 rise, followed by fall 

\ fall, followed by rise 

The wind direction and speed art: indicated by an arrow 

(L\, ), the shaft of which indicates the direction from which 

the wind blows, and the barbs signify the number of knots. A 
short barb indicates 5 knots, a long barb 10 knots, and a filled 
triangle 50 knots. The state of the sky, the weather elements, etc., 
are represented by symbols which, as far as possible, are con- 
structed on mnemonic principles. The observing station is repre- 
sented by a circle, and the amount of cloud cover is represented 
on an octadic scale by proportional filling. Thus: 

O ( D B Q C D 8 O O a 6 3  
0 1 2 3 4 5 6 7 8 9  

where o means clear sky, and g indicates that the sky is obscured 
(e .g . ,  by smoke). 

The cloud forms are represented by combinations of the follow- 
ing symbols: 

cirrus 
V strato-cumulus 

3 cirro-stratus 
// nimbo-stratus 

cirro-cumulus 
L2\ cumulus 

w alto-cumulus cumulus congestus 

/ alto-stratus cumulo-nimbus 

- stratus --- scud 

The forms of precipitation and the impurities of the air are 
represented by combinations of symbols, the more important of 
which are: 

oo haze 

- - mist 

- - - fog 

smoke 

9 drizzle 

rain 

rain showers 

* snow showers V or flurries 

$ hail 

r(l thunderstorm 

/.L freezing rain 3 % 2 G r m  

The various weather elements are plotted as shown in fig. I ,  
so that each element occupies a fixed position in relation to the 
station circle. 

2. Analysis.-The weather charts for any extensive region in 
middle and high latitudes show well-defined pressure systems, the 
horizontal dimensions of which are generally of the order of a 
few thousand kilometres. These systems are represented by iso- 
bars, or lines which connect the points having the same sea-level 
pressure. The wind blows nearly along the isobars with low pres- 
sure to the left in the northern hemisphere, and low pressure to 
the right of the wind in the southern hemisphere (see also BUYS 

BALLOT'S LAW). The primary types of such pressure configura- 
tions are shown in fig. 2. They are: ( I )  Areas of low pressure 
suriounded by closed isobars, commonly called lows, depres- 
sions or cyclones. (2) Areas of high pressure surrounded by 
closed isobars, commonly called highs or anticyclones. (3) 
Troughs of low pressure along which the direction of the isobars 
and the accompanying winds change either gradually or ab- 
ruptly. (4) Ridges or wedges of high pressure along which the 
direction of the isobars and the accompanying winds change grad- 
ually. (5) Cols, or saddle-backed regions, between pairs of highs 
and lows. 

Early experiments in weather forecasting showed that stormy 
and rainy weather was normally associated ui th  cyclones and 
troughs, while fair weather was characteristic of the anticyclones 
and wedges of high pressure. I t  is this experience that is reflected 
in the construction of the aneroid barometer (see BAROMETER), 
where weather notations are affixed to the pressure scale. Further- 
more, it was found that the centres of low pressure normally 
drifted toward the east or northeast, while the high-pressure centres 
drifted to the southeast or east. Until about 1920 the forecasters 
were concerned mainly with the charting of the pressure systems 
and extrapolating the past movements of the systems 24 hours into 
the future. By using the normal relation between pressure con- 
figurations and weather, and by using a number of empirical rules 
derived from past experiences, forecasts were obtained. 

A major advance in weather analysis. with far-reaching effects 
on modern forecasting procedures. began at  the end of World 
War I when Vilhelm Bjerknes. assisted by Jakob Bjerknes, Tor 
Bergeron and Halvor Solberg, undertook systematic investigations 
of the more important weather and motion systems in middle and 
high latitudes. The research group became widely known as the 
Norwegian school of weather forecasting, and the techniques de- 
veloped are generally known as the air-mass and polar-front 
methods. Bjerknes and collaborators found that the cyclones in 
middle latitudes were made up of two distinct air masses ( see  AIR 

MASS) separated by a shallow and sloping layer of transition. One 
of the masses was found to be cold or cool air of polar origin, and 
the other was warm and moisture-laden air from the subtropics. 
The zone of separation between the air masses was called a front 
(see FRONT). Of primary importance is the polar front, or the 
front that separates the polar and tropical air masses. Important 
also is the arctic front which separates arctic air from the less 
extreme air masses in subpolar latitudes. 

In normal cases a cyclone would form as an unstable wave dis- 
turbance on the polar front; the wave amplitude would grow and 
the disturbance would gradually develop into a large vortex sur- 
rounded by closed isobars. During the development the warm air 
would ascend over the frontal surface and be replaced by colder 
air at low levels. The ascending air would cool by expansion, with 
the result that part of its water vapour content would condense and 
fall out as precipitation. 

The internal processes in the air masses were found to be im- 
portant also. Thus, a polar air mass would absorb heat and mois- 
ture when streaming southward over a warmer surface. As a 
result, the stratification would become unstable; vertical over- 
turnings would set in, leading to the development of cumulus 
clouds, showers and, in severe cases. thunderstorms. Conversely. a 
tropical air mass streaming northward would be cooled by the 
underlvine surface: the air mass would become increasinglv stable . - - .  

drifting snow and part of its water vapour content would condense at low levels, JC snow producing low stratus clouds, fogs and drizzle. 
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B A RBS  SHOWING SPEED OF SYMBOL SHOWING T YP E  OF sented by the isohypses (lines 
WlND ( 2 5  KNOTS) 

,/ 
HIGH CLOUDS (CIRRUS! connecting ~ o i n t s  of eaual 

ARROW SHAFT SHOWING D l  
RECTION O F  W l N D  ( F R O M  cH/ j SYMBOL SHOWING TYPE OF height) o f  th;surface cmcenied. , j MIDDLE CLOUDS(NIMB0 STRA- 
NORTH WEST) TUS) The wind blows very nearly along 

FIGURES SHOWING TEMPERA- F I G U R ~ s  SHOWING BAROMET. the i s o h ~ ~ s e s  (fig' 6 ) >  with de- 
TURE IN DEGREES FAHRENHEIT RIC P R ES S U RE  REDUCED TO creasing height to the left of the 

SYMBOLSHOWING AMOUNT OF 
SEA LEVEL l N I T A L  N INE OR wind in the northern hemisphere, 

/ TEN FOR HUNDREDS OF M I L L I -  
SKY C O VERED B Y  CLOUDS PPP 1 B A R S  AND DECIMAL polNT and decreasing height to the right 
(COMPLETELY COVERED) OMITTED 1 024 7 MILLIBARS in the southern hemisphere. The 

FIGURES SHOWING VISIBILITY / FIGURES SHOWING AMOUNT speed of the wind is very nearly 
IN MILES ( I  5 MI ) OF PRESSURE CHANGE IN PAST inversely proportional to the dis- 

THREE HOURS IN TENTHS OF 
SYMBOL SHOWING WEATHER MILLIBARS) tance apart of the isohypses. I n  
AT T I M E  O F  OBSERVATION 
(CONTINUOUS LIGHT SNOW)  la, I SYMBOL SHOWING THE TREND 

routine analyses the isohypses are 
OF THE BAROGRAPH CURVE IN taken to represent the wind. I n  

FIGURES SHOWING DEW-POINT I PAST THREE HOURS (RISING) more detailed analyses the wind 
TEMPERATURE I N  DEGREES 
FAHRENHEIT CODE FIGURE SHOWING field is represented by stream- 

WHEN PRECIPITATION BEGAN lines, or lines which everywhere 
SYMBOL SHOWING TYPE OF LOW 
CLOUDS (FRACTOCUMULUS OR ' /  are tangent to the wind direction, 
SCUD) i /' \ and isotachs, or lines connecting 

\ \ SYMBOL SHOWING PREDOMI 
CODE FIGURE SHOWING HEIGHT 1 ,,/ \ { NANT THE the points having the same wind 
OF CEILING IN FEET ( 3 0 0 - 5 9 9  RR PAST six HOURS IRAIN, speed. This latter type of analy- 
FT ) 'I AMOUNT sis is widely used in low latitudes 
CODE FIGURE SHOWI NG A -  OFPRECIPITATION IN THELAST where the relation between the 
MOUNT OF LOW CLOUDS (SIX- 
EIGHTHS) 

'Ix IN HUNDREDTHS wind and the horizontal pressure ( OF AN INCH 
S V E R R E  P ETT E RSS E N force is less firm. Methods of 

F I G .  I .- PLOTTING MO DE L FOR W EAT H E R OBSERVATIONS analysis suitable for application 
in the intertropical belt were de- 

In the scheme developed by the Norwegian school the results of veloped during the 1950s, notably by Clarence E. Palmer and Her- 
the analyses of the motion and weather systems in the lower atmos- bert Riehl. Outside the equatorial belt routine analyses containing 
phere are represented by a set of symbols, the more important isohypses, isotherms and isopleths of moisture content are pro- 
of which are shown in fig. 3. Here, a warm front is one along vided for the levels 850, 700, 500 and 300 mb. The conditions at  
which warmer air replaces colder air, a cold front is one along intermediate levels can normally be obtained with satisfactory ac- 
which colder air replaces warmer air and an occluded front results curacy by interpolation. In  regions where aircraft operate above 
when a cold front overtakes a warm front. The motion systems the 300 mb. level, additional analyses are provided. At levels 
are represented by isobars, and the weather systems are referred above about IOO mb. observations are generally sparse and the 
to such principal processes as general ascending motion (notably analyses less complete. 
along frontal surfaces), orographic upglide motion and exchange of While the sea-level charts (see fig. 4 and 5) are generally domi- 
heat and moisture between the air masses and the underlying sur- nated by centres of high pressure and centres of low pressure, sur- 
face. The methods of analysis have found world-wide acceptance rounded by closed isobars and moderate winds, the predominant 
and their application may be illustrated by reference to fig. 4 feature in the middle and upper troposphere and lower stratosphere 
(see also SYNOPTIC WEATHER CHART). The low-pressure area is a strong westerly current (see fig. 6 )  between slowly moving air 
near Iceland is recognized as a cyclone in the decaying stage. The in the tropical and polar regions. The strong circumpolar current 
warm air has been displaced to higher levels and cooled by expan- aloft is often concentrated in a narrow meandering band with four 
sion; the vortex has become surrounded by cold air which, when or five major waves upon which minor waves are superimposed. 
streaming southward over the warm Atlantic waters, produces ~ ~ c h  evidence has accumulated to indicate that the movement 
showers and squally weather. The low-pressure area over the and development of such upper waves are closely related to the 
eastern part of North America is recognized as a young developing 
cyclone consisting of a cold and a warm air mass separated by a 
distinct front. The extensive belt of precipitation is interpreted 
as being the result of warm air ascending over the frontal surface. 
Furthermore, the warm air that streams northeastward along the 
east coast of North America surrenders heat to the underlying 
surface and produces low stratus clouds and fog. During the fol- 
lowing 24-hour period (see fig. 5) the old cyclone near Iceland 
weakened while the young cyclone over North America moved 
northeastward, intensified and carried its weather systems with it. 
At the same time, showers and squally weather developed in the 
cold air mass that moved from the North American continent 
onto the warm Atlantic waters. 

The analysis techniques developed by the Norwegian school 
are described in terms of models which represent stages in the 
evolution of the large-scale motion and weather systems, and these 
models are used by the forecasters to identify the observed states 
with stages in evolutionary processes, the broad aspects of which 
are well understood. In the late 1950s Horace Robert Byers apd 
Tetsuya Fujita developed similar techniques for analyzing small- 
scale weather systems of the type commonly known as squall 
lines and clusters of thunderstorms. 

The analyses of the conditions of the upper atmosphere are rep- 
resented in isobaric surfaces, or surfaces in which the atmospheric ,,,, .,,T,,,,cT,oN T O  METEoRoLocu  ' BY S Y E R R E  P E ' I T E R S S E N  ( M C G R A W  H I L L  ~ 0 0 ~  c0  1 

pressure is constant. The horizontal pressure force is propor- F I G ,  2 -TYPES OF P RES S URE SYSTEMS AS REPRESENTED O N  WEATHER 

tional to the slope of an isobaric surface, and the slope is repre- CHA RTS  
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tions shonn in fig. 2 ,  and other formulas provide estimates of the 
rate of intensification of pressure systems. In  the case of well- 

COLD FRONT WARM FRONT defined pressure systems the formulas give fairly accurate results 
for periods of 12 to 24 hours into the future, but the errors tend 
to accumulate and the formulas are of little value for longer 
periods. 

The movement of the wave-shaped flow patterns in the upper 
atmosphere was investigated by Jakob Bjerknes (1937) and Carl- 

QUASI-STATIOVARY oCCLUDED FRONT Gustaf Rossby (1939). By using some plausible assumptions 
FRONT 

Rossby showed that the movement of the long waves aloft was 
controlled, to a large extent, by the mean zonal speed of the wind 
(U) and the length (L) of the wave, such that 

- - -  
- - C =  u - B ( ~ ) ~  (2) 

- - -  
CONTINUOUS - - FOG OR LOW 

PRECIPITATION - - - STRATUS Here, /3 is a factor that depends on the earth's rotation and is a 
- A function of latitude only. On account of the underlying assump- 
- - -  tions, the formula is applicable only at intermediate levels, such 

as the 500 or 600 mb. surfaces. Rossby's theory was applied 
extensiveiy by George Cressman, Riehl, and others, who de- ' SHOWERS ISOBAR 
veloped a number of rules concerning the influence of the long 

OR 
waves aloft on the development of motion and weather systems ' ' SQUALLS --- ISOTHERM at low levels. Rossby also developed a technique for predicting 

B V V  the trajectories of the air in the upper waves. While this tech- 
S Y E R R E  P E T T E R S S E N  nique lacks precision in detail. it has been found useful for esti- 
FIG. 3.- SYMBOLS U S E D  I N  REPRESENTING T H E  ANALYSES O F  WEATHER mating changes in the number of waves around the hemisphere. 
CHARTS Rossby's formula was extended by Petterssen, who found that 

development of weather and motion systems near the earth's 
L 

U"L.Z - P(%) 
surface. C = 

I +- (3 (3) 
111. TECHNIQUES USED I N  SHORT-RANGE 

FORECASTING Here, U,,, is the maximum wind speed and B is a measure of the 
The immense complexity of the atmospheric processes is re- concentration of the current. This formula is applicable to long 

flected in the methods used in prognostication. I t  is typical of waves as well as to short waves, and tests have shown that it is 
weather forecasting in the mid-20th century that the methods vary capable of predicting the 24-hour displacements of waves with an 
over a wide range. At the one end of the range, use is made of average error which is about I 5% of the observed displacement. 
mathematical and statistical operations so complex that high-speed Formula (2) is not highly demanding in regard to observations 
electronic computers are needed to solve the-equations. .At the 
other end, reliance is placed on vaguely formulated experience 
which has accumulated in the minds of the forecasters after several 
years of practice. Weather forecasting commenced long before 
any theory was developed that could explain, even in broad out- 
line, the evolution of the weather and motion systems. Until 
about 1920 the prognostication was based almost exclusively on 
practical experience. From 1920 to 1930 the air-mass and frontal 
methods of analysis were developed. Although these methods did 
not deal specifically with prognostication, the increased under- 
standing of the large-scale weather processes and the greatly im- 
proved analyses that resulted therefrom contributed greatly to 
improvement in weather forecasting and formed a basis from 
which specific forecasting techniques could be developed. Most 
weather forecasts are produced as a compromise between the re- 
sults of several techniques in which experience and judgment play 
an important part. In  broad outline, distinction may be made 
between five groups of general techniques used in the preparation 
of prognostic charts. 

1. Computa t ion  of Displacements.- In 19.3.3 Sverre Petters- 
sen provided a set of kinematical formulas by theaid of which the 
rate of movement of well-defined pressure systems could be com- 
puted. The types of systems to which the formulas apply are 
shown in fig. 2. For example, in the case of a trough of low pres- 
sure the x-axis, or the axis along which the speed is to be com- 
puted, is chosen at  right angles to the trough line. If p defiotes 
atmospheric pressure, and t denotes time, the formula for the 
speed (C) of the trough line is 

The rate of movement can thus be computed from the observed 
distribution of the pressure and the local time rate of change of 
pressure. Similar formulas hold for the other pressure configura- 
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S V E R R E  P E T T E R S S E N  

F I G .  4.-AN EXAMPLE O F  A WEATHER M A P  AT SEA LEVEL:  J A N .  23. 1957, 
1200 G.C.T.  ( G R E E N W I C H  C I V I L  T I M E ) .  L A N D  H REPRESENT CENTRES O F  
LOW AND H I G H  PRESSURE. T H E  PRESSURE D I S T R I B U T I O N  I S  REPRESENTED 
BY ISOBARS AT INTERVALS O F  F I V E  M I L L I B A R S .  EXPLANATION O F  T H E  
OTHER SYMBOLS MAY B E  F O U N D  I N  F I G .  I AND 3 .  M U C H  O F  T H E  DATA 
USED I N  O B T A I N I N G  T H E  ANALYSIS H A V E  BEEN OMITTED 
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FIG. 5.-THE GENERAL WEATHER SITUATION 24 HOURS LATER THAN THAT 
OF FIG.  4 

and is therefore well adapted to general uses. Formula (3) ,  on 
the other hand, is more demanding and can be used only where 
the network of upper air observations is relatively dense. 

Though the foregoing formulas are simple, several difficulties 
are encountered in their application. I n  formula ( I )  the differen- 
tial quotients have to be replaced by finite differences, and this 
may introduce errors, particularly when the systems are small and 
of irregular shape. All three formulas give only the instantaneous 
rate of movement, and allowances must be made for accelerations. 
Furthermore, the formulas can be applied only to special lines 
and points, and they do not provide information on the movement 
of the field in general. A far more elaborate technique which, a t  
least in principle, is capable of predicting the changes of continu- 
ous fields can be obtained by seeking more complete solutions to 
the equations of physics. 

2. Forecast ing Based o n  Physical  Theory.-From the point 
of view of theoretical physics, weather forecasting may be re- 
garded as an initial-value problem. If, in any physical system, an 
initial state and the laws that govern its changes are known, the 
future behaviour can be predicted by mathematical deductions, 
provided that mathematical techniques are available for obtaining 
solutions to the governing equations. In  the atmosphere none of 
these prerequisites is fully satisfied. Although the general laws of 
hydrodynamics and thermodynamics are well established, two 
formidable difficulties are encountered. In  the first place, the 
structure of the equations that govern the atmospheric processes 
is so complex that solutions can be obtained only on the basis of 
several simplifying assumptions. Secondly, and perhaps more 
restrictive, is the absence of adequate observations, particularly 
over the oceans and in the polar and equatorial regions. 

The formulation of weather forecasting as an initial-value prob- 
lem was first enunciated by Vilhelm Bjerknes in 1904. The first 
attempt a t  producing a forecast by this method was made by L. F. 
Richardson during World War I .  Although the results were dis- 
appointing from a practical point of view, Richardson's work 
brought to  light some of the difficulties involved and indicated a 
direction which proved fruitful after upper-air observations and 
high-speed electronic computers became available. 

In 1947 Reginald Cockcroft Sutcliffe outlined a theory for the 
development of cyclones and anticyclones which lends itself to 
prognostic application in connection with conventional weather 

charts. At the same time Jule Gregory Charney devised a scheme 
for filtering out the effects of inertial and gravitational oscillations, 
and thus provided a set of simplified differential equations which 
are capable of representing the changes resulting from the large- 
scale motion systems with which the predominant weather systems 
are associated. The basic equations are: ( I )  the Newtonian equa- 
tions of motion, which relate the acceleration to the forces; ( 2 )  

the equation of continuity, which states that the mass is con- 
served; (3) the thermodynamic energy equation, which relates 
the supply or removal of heat to the changes in the internal 
energy and the work done in expansion; and (4)  the Boyle-Charles 
law, which describes the physical state of gases. 

This set provides a number of equations equal to  the number of 
unknowns, and solutions are possible in principle. I n  application 
to forecasting certain simplifications are used, and the more impor- 
tant ones may be outlined as follows. I n  the first place, terms 
representing frictional stresses are omitted. Secondly, the effects 
of heat and cold sources are ignored, so that the changes of state 
are assumed to be adiabatic (see ADIABATIC PROCESSES IN ATMOS- 
PHERE). Thirdly, in certain terms which are not highly sensitive, 
the actual wind is replaced by the geostrophic wind, or the wind 
that would result if the horizontal pressure force were balanced 
by the force resulting from the earth's rotation. I n  the more 
sensitive terms the characteristics of the wind field are obtained 
from the equation of continuity. 

The structure of the atmosphere is represented by model struc- 
tures and expressed by a set of equations the number of which de- 
pends upon the number of levels for which prognoses are required. 
Together with suitable boundary condition, the equations are 
solved by relaxation techniques, using either electronic computers 
or a graphical procedure developed by Ragnar Fjortoft. The 
computations commence with a set of analyzed charts which rep- 
resent the initial state of the atmosphere at  a given time, say to. 
Next, small increments of the pertinent variables are computed 
for a future time interval At. The increments are then added to 
the initial values at  to, and this provides an approximation to the 
state at  the time t ,  = to + At. The process is then repeated in 
small time steps until the end of the forecast period is reached. 

Beginning about 1950 several prediction models were proposed 

FIG. 6.-THE ANALYSIS OF THE CONDITIONS AT THE 5 0 0  ME. LEVEL. 
JAN. 24. 1957, 1500 G.C.T. FULL LINES SHOW THE ISOHYPSES OF THE 
5 0 0  ME.  SURFACE EXPRESSED I N  FEET. BROKEN L INES ARE ISOTHERMS 
EXPRESSED I N  DEGREES CENTIGRADE. OTHER SYMBOLS ARE EXPLAINED 
I N  FIG. 1 AND 3 
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for application to the large-scale motion systems of the atmos- 
phere. The simplest and most thoroughly tested one is the baro- 
tropic (q.v.) model which is capable of providing prognoses a t  
only one level which must be chosen in the middle troposphere 
where the divergence of the wind normally is small. Other models 
provide predictions for two or three levels, one of which may be 
chosen a t  or near the earth's surface. The computational work 
increases rapidly with the number of levels, and models involving 
more than three levels had not been tried by the late 1950s. 
Predictions based on physical models were produced on an ex- 
perimental basis in several countries. I n  the United States such 
predictions mere provided routinely and distributed to the fore- 
casting centres, where they were used together with results 
obtained by other forecasting techniques. The theories and 
techniques based upon physical prediction models were in a state 
of rapid development. Experience indicates that these models 
are capable of providing useful forecasts of the behaviour of the 
large-scale motion systems in the middle and upper troposphere, 
while they are less able to account for the changes associated with 
the smaller and more irregular systems near the surface of the 
earth. 

3. Analogues  a n d  Types.-Numerous attempts have been 
made to classify past weather charts for the purpose of establishing 
systems of analogues or types which can be used in forecasting. 
The thought underlying these endeavours has been that if two 
atmospheric states are similar their evolutions must also be similar. 
The current weather charts are matched against established types 
until a maximum of similarity is found, and a forecast is provided 
on the assumption that the evolution of the current situation will 
be similar to that indicated by the analogue. Though forecasts 
based on analogues have been remarkably successful on occasions, 
failures have been frequent. The selection of pictorial analogues 
and matching by inspection involves a considerable amount of 
subjectivity. Furthermore, the variety of atmospheric states is 
so great that it  is not often possible to find within the period for 
which historical weather charts are available, two situations which 
are similar in all respects over a sufficiently large area. While 
analogues and types have proved useful as background informa- 
tion and for broad classification, provision of specific forecasts 
based on analogues alone has not proved feasible. 

4. Regression E q u a t i o n s  a n d  Diagrams.-In an endeavour 
to establish objective forecasting techniques a search has been 
made for simple statistical relations between past and future 
events. I n  the first place, certain parameters, which theory or 
experience has shown to be importantly related to the weather 
element to be predicted. are chosen. These parameters are called 
predictors, while the weather element is called the predictand. 
Next, a long series of past data is analyzed, and a multiple regres- 
sion equation between the predictand and the predictors is estab- 
lished. 4 more flexible scheme is to seek graphical relations 
between the predictors and the predictand. For example, if XI, 
X,, X, and X g  are the predictors, the predictand may be plotted 
in one diagram as a function of XI and X,, and in another diagram 
as a function of X ,  and X,. If the predictors are meaningful, 
the analyses of the diagrams will normally result in the establish- 
ment of two separate first approximations (Y1 and Y,) to the 
predictand. h second approximation is then sought by plotting 
the pred~ctand, in a third diagram, as a function of Y ,  and Y2 .  
The prediction dlagram thus prepared is then tested on an inde- 
pendent set of data to determine its stability. 

Prediction diagrams of this type have proved useful in the fore- 
casting of certaln weather phenomena in places where a few local 
wfluences are so pronounced that a small number of well-chosen 
parameters suffice to establish useful relationships. For general 
application the procedure has severe limitations, for most atmos- 
pheric phenomena are governed by a complex set of equations, and 
only solutions to simple equations can be approximated by diagram 
analyses of this kind. 

5. Time-Series Analysis.-A far more ambitious and promis- 
ing scheme for application of statistical theory to meteorological 
prediction was initiated by Thomas Francis Malone and collab- 
orators in the mid-1950s. Essentially it  consists in an extrapola- 

tion of time series as applied to weather charts. Though the 
technique is applicable to any meteorological variable, it is con- 
venient here to consider only the atmospheric pressure. In  any 
meteorological prediction, the characteristics of the air motion 
over an extensive region are of predominant importance, and 
these are well represented by the pressure distribution (see fig. 
4-6). The temporal variation of pressure at  a given station may 
be represented by a time series f ( t ) .  If we let 

F,(t) (with i = 1 , 2 , 3 ,  . . . . . . n )  

denote a group of such series, the group will represent the temporal 
variations of the pressure at  n stations or points on the chart. 
Each member of the group will represent some characteristic 
parameter pertaining to the pressure pattern as a whole. The 
problem then is to extract from past data the information con- 
tained in the history of each individual time series f ( t )  and in the 
group F,(t) ,  from a time as far back as is necessary, in order to 
extrapolate the individual time series forward over a certain time 
interval At, with a maximum of accuracy. The maximum ac- 
curacy is determined by demanding that the root-mean-square 
error of the extrapolated vallles shall be a minimum. This is 
accomplished by establishing an operator which includes autocor- 
relations within each time series as well as cross correlations be- 
tween the members of the group of such series. For practical 
reasons, the pressure distribution, as indicated by continuous iso- 
bars, is represented by the pressure values at  a large number of 
points in a rectangular grid. A screening procedure is then ap- 
plied so that redundant information, or information of little value, 
is eliminated. The end result is an operator which establishes a 
relation between the past history of the time series, the current 
weather charts and the future weather situation. 

While forecasts based on physical theory are deterministic, in 
that they provide one, and only one, solution, the forecasts based 
on statistical theory are probabilistic, in that they indicate the 
most probable value and certain limits within which the actual 
value may be found. Since weather forecasts are used, essentially, 
for the purpose of minimizing a risk, the probabilistic forecasts 
are particularly suited to operational needs. 

The development of forecasting techniques based upon statisti- 
cal operators began only in the ~ y s o s ,  and in the late 19jos such 
forecasts were provided only by one private organization in the 
United States. I t  is evident that this technique incorporates all 
that can be accomplished by the more limited procedures de- 
scribed in the sections on Analogues and Types and on Regression 
Equations and Diagrams. 

IV. EXTENDED-RANGE FORECASTING 

The time interval for which forecasts can be provided by op- 
erations on individual weather charts is limited to about 48 hours. 
Beyond this range the behaviour of individual weather systems 
cannot be accounted for by present techniques except in special 
cases. I t  is possible, however, to provide general outlooks which 
indicate the broad aspects of the predominant weather patterns 
for longer periods. An elaborate scheme for the provision of such 
outlooks was developed in the U.S. weather bureau by Jerome 
Namias after 1940 Essentially, the scheme is built around extrap- 
olation of meteorological charts which are averaged over a period 
of several days. As compared with long-term normals, these 
charts exhibit welI-defined anomalies, the movements of tvhich 
can be traced and extrapolated. On account of the averaging 
process, the small and usually fast-moving systems become largely 
eliminated, while the large centres of action, the main zonal cur- 
rent and the long waves aloft retain their identity. Rossby's 
theory, to which reference was made earlier, shows that the motion 
of the long waves aloft is controlled by the wave length and the 
mean zonal wind. The zonal current averaged around the world is 
called the zonal index, and empirical evidence shows that the zonal 
index undergoes certain quasi-rhythmic changes which can be fore- 
shadowed. Rossby's formula ( 2 )  is used to compute the move- 
ment of the mean long waves, m~ith such empirical corrections as 
experience has shown to be appropriate. The average weather 
patterns at  sea level, and particularly the anomalies in temperature 



and rainfall, storm tracks, etc., are related to the positions of the the conditions that affect flying in general, and specific information 
centres of action, the variations in the zonal index and the move- on terminal and route conditions. 
merit of the long waves, and from various analyses of the mean BIBLIOGRAPHY.-C. L. Godske et al., Dynamic Meteorology and 
states, general outlooks for periods from 5 to 30 days are obtained. Weather Forecasting (1957) ; S. Petterssen, Weather Analysis and Fore- 

casting (1956) ; R. Scherhag, Wetteranalyse u n d  Wettervorhersage 
V. SPECIAL WEATHER FORECASTS (1948). (S. PN.) 

In  all countries weather forecasts for periods of 24 to 48 hours 
are distributed over customary channels for the information of the 
general public. Since these forecasts are highly generalized and 
intended to refer to relatively large areas, they do not readily lend 
themselves to specific applications, particularly where critical lim- 
its and timing of events are involved. Far more useful are the 
forecasts prepared for operations or conditions the specifications 
of which are known to the forecasting team. During World War I1 
all major military operations were planned on meteorological ad- 
vice, and the launchings were timed on the basis of weather fore- 
casts. Of major importance were the highly specialized forecasts 
prepared for massive air operations in darkness, amphibious opera- 
tions, etc. The largest of all operations, namely the assault on the 
continent of Europe by the Allied forces in June 1944, was success- 
fully postponed for 24 hours on the basis of weather forecasts 
which had to satisfy a number of operational specifications. The 
importance of military weather forecasting has increased greatly 
with the increase in military technology, and forecasting services 
have become integral parts of the military establishments. 

After the end of the war, industry and business, particularly in 
the United States, developed an increasing interest in the applica- 
tion of weather forecasting to their operational problems. In  the 
late 1950s several companies employed weather forecasters, and 
others obtained services from meteorological consultant firms. 
The problems in industrial forecasting cover a wide range and in- 
clude warnings of local floods and storms which may interrupt 
operations or cause damage; warnings of sea, surf and swell for 
offshore oil drilling; forecasts of cloud cover, light conditions, etc., 
for outdoor photography; forecasts for scheduled and nonsched- 
uled aircraft; and forecasts of temperature for shipping of sensitive 
goods, scheduling of fuel deliveries and regulation of pipeline loads. 
I n  general, the special industrial forecasts are based on the public 
forecasts, supplemented in detail to satisfy the needs of the 
client. 

The types of forecasts issued by the national weather bureaus 
vary greatly from one country to another. Most varied are the 
forecasts provided in highly industrialized countries which are suf- 
ficiently large to span over several climatic regions. In addition to 
the general prognoses mentioned above, special warnings and fore- 
casts are provided by the U.S. weather bureau in the categories 
indicated below, and similar services are provided in most other 
countries where a need is present. 

I.  Marine forecasts and warnings. These provide information 
on all weather conditions that affect shipping. A similar service is 
established for the Great Lakes. 

2.  River and flood forecasts and warnings. These indicate run- 
off potentials, icing conditions and flood stages for the principal 
rivers. 

3. Agricultural forecasts. These include information on the 
weather elements that affect the growing of crops and livestock. 
Of special importance are the fruit-frost forecasts which are used 
for the scheduling of frost prevention operations. 

4. Fire-weather forecasts. These give information on the con- 
ditions, such as excessive dryness, which are generally favourable 
for forest and brush fires, thunderstorms which may initiate fires, 
and the winds which may spread fires. 

5. Cold waves, blizzards and related warnings. These serve all 
interests which are affected by severe cold, snowstorms, icing 
storms and blizzards. 

6. Severe local storm warnings. These include general alerts 
and specific warnings of destructive thunderstorms, gusts, hail- 
storms and tornadoes. 

7. Hurricane warnings. On the basis of general meteorological 
observations and aircraft reconnaissance, general alerts and spe- 
cific warnings are issued to all threatened areas. 

8. Aviation forecasts. These provide regional information on 

WEAVER, JAMES BAIRD (1833-1g12), U.S. lawyer, po- 
litical reformer and presidential candidate of the Populist party, 
was born a t  Dayton, O., June 12, 1833. He took a degree a t  the 
Cincinnati, O., Law school, and entered practice a t  Bloomfield, Ia .  
An adherent of Free-Soil ideas and active in local Republican poli- 
tics, he volunteered shortly after the outbreak of the Civil War and 
saw active service in the Union army. In  March 1865 he was 
brevetted brigadier general. In  1866 he was elected district at- 
torney of the 2nd Iowa judicial district and held the appointive 
office of federal assessor o{ internal revenue. 1867-73. His hostil- 
i ty to the railroads and other corporations and his inflationist views, 
however, blocked his further advancement in the Republican party, 
and he turned to the Greenbackers, on whose ticket he was elected 
to congress in 1878, 1884 and 1886. He was the Greenback can- 
didate for president in 1880. He was nominated for president by 
the People's or Populist party in its first national campaign in 1892. 
After a vigorous campaign he received 1,027,000 votes, 8.5% of 
the total. 

Weaver died at  Des Moines, Ia., Feb. 6, 1912. (R. HR.) 
WEAVERBIRD, the name by which a family (Ploceidae) 

of birds are usually known, from their often elaborately inter- 
woven nests. They are small sparrowlike birds, but the males 
are often conspicuously coloured. Perhaps the most remarkable 
is the African sociable grosbeak (Philetaerus socius); some IOO 

or 2 0 0  pairs build their grass nests together in one tree, forming 
a gigantic mushroom-shaped mass. Each nest is entered from be- 
low. 

The subfamily of the widow birds (Viduinae) have long tail 
feathers, reaching in Vidua paradises, a bird the size of a sparrow, 
a foot in length. This decoration is confined to the males. The 
Ploceidae are closely related to the Fringillidae (see FINCH), 
and are distributed over Africa, Australia and the warmer parts 
of Asia. 

WEAVING. The process of weaving consists in interlacing, 
a t  right angles, two or more series of flexible materials, of which 
the longitudinal are called warp and the transverse weft. Weaving, 
therefore, embraces only one section of the textile industry, for 
felted, plaited, netted, hosiery and lace fabrics lie outside this 
definition. 

Felting consists in bringing masses of loose fibres, such as wool 
and hair, under the combined influences of heat, moisture and 
friction, when they become firmly interlocked in every direction. 
Plaited fabrics have only one series of threads interlaced, and 
those at  other than right angles. In  nets all threads are held in 
their appointed places by knots, which are tied wherever one thread 
intersects another. 

Hosiery fabrics, whether made from one or  many threads, are 
held together by intersecting a series of loops; while lace fabrics 
are formed by passing one set of threads between and round small 
groups of a second set of threads, instead of moving them from 
side to side. 

The invention of spinning (q .v . )  gave a great impetus to  the 
introduction of varied effects; previously the use of multi-coloured 
threads provided ornament for simple structures, but the demand 
for variety extended far beyond the limits of colour, and different 
materials were employed either separately or conjointly, together 
with different schemes of interlacing. Eventually the weaver was 
called upon to furnish articles possessing lustre, softness and deli- 
cacy ;' or those that combine strength and durability with diverse 
colourings, with a snowy whiteness, or with elaborate ornamenta- 
tion. 

To  meet the requirements the world has been searched for raw 
materials. From the animal kingdom, wool, hair, fur, feathers, 
silk and the pinna fibre have long been procured. From the vege- 
table kingdom, cotton, flax, hemp, jute, ramie and a host of other 
less known materials a:e derived. Among minerals there are 
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gold, silver, copper, brass, iron, glass and asbestos. I n  addition, under one or more than one weft thread in regular succession. 
strips of paper, or skin, in the plain, gilt, silvered and painted Twills are said to be equal when similar quantities of warp and 
conditions are available. Finally, artificial fibres are used, espe- weft are upon the face of a fabric, unequal when one set of threads 
cially artificial silk, which has come into very extended use. greatly preponderates over the other set. Fig. 3 shows the design 

The processes of bleaching (q.v.), mercerizing (q.v.), dyeing,. for an equal, and fig. 4 that for an unequal 
printing (see TEXTILE PRINTING) and finishing (see COTTON twill, each of which requires four warp and 
MANUFACTURE) contribute to the resultant product. weft threads to  complete the scheme of 

intersections. If the ribs form angles of 
FABRIC STRUCTURE AND DESIGNING 45 degrees, the warp and weft threads per 

The  following classification will be adopted: Group I, to  inch are cibout equal in number, but for an 
include all fabrics made from one warp and one weft, provided unequal twill the material most in evidence 
both sets of threads remain parallel in the finished article and should be closest and finest. The angle 
are intersected to give the requisite feel and appearance. Group formed may be greater or less than 45 de- 
2,  to  include ( a )  fabrics constructed from two warps and one weft, grees, as in figs. 5, 6, which are both de- F I G. S.-FOUR-THREAD 

or two wefts and one warp, as in those that are backed, reversible rived as shown from the same base weave. d TWILL 

and figured with extra material; ( b )  two or more distinct fabrics Twills are simple and fancy;  both terms refer to  the schemes of 
built simultaneously from two or more warps and wefts, as in two, intersecting. In  the former the same number of warp threads are 
three and other ply cloths; (c) fabrics built by so intersecting two placed successively above or below each weft thread, and the ribs 
or more warps and wefts that only one texture results, as in loom- are of uniform width, as in figs. 3, 4. In  the latter more warp 
made tapestries and figured repps. Group 3, to  include fabrics in threads may be above one pick than another, the ribs may vary 
which a portion of the weft or warp rises vertically from the in width and small ornament may be introduced befween the ribs, 
ground-work of a finished piece, as in velveteens, velvets, plushes as in figs. 5, 6 and 7. Twills may be broken 
and piled carpets. Group 4, to embrace all fabrics in which one up into zig-zags, lozenges, squares and 
portion of the warp is twisted partially, or wholly, round another other geometrical designs, all of which may 
portion, as in gauzes and lappet cloths. be produced by reversings in the diagonal 

The  structure of a cloth, and its ornamentation by  weaving, is lines, or by reversing the weave of an un- 
worked out by the cloth designer on squared paper. Successive equal twill. ,Fig. 8 is a zigzag, nameiy, a 
vertical lines of squares are taken to represent the warp threads, twill reversed in one direction. Fig. 9 is 
whilst horizontal lines similarly represent weft threads. A filled-in a diamond, or a twill reversed in two direc- 
square then indicates that the warp thread it represents is above tions, and fig. 10 is a diaper, which gives a 
the weft, whereas a blank means weft above warp. This can be warp face in one place and a weft face in 
seen clearly in fig. I. When two or more warps or wefts are used another. TW ILL 

in a cloth, different colours or kinds of marks are generally used Satins and sateens form another important section of Group 
to show the working of the different warps or wefts. Thus, in I.  In  a satin the bulk of the warp, and in a sateen the bulk of 
fig. 15 the crosses represent ground warp above ground weft, the weft, is on the face of a fabric. If perfect in construction both 
whereas the filled squares show ground present a smooth, patternless appearance, which is due in part to  
warp above the extra or figuring weft. the scheme of intersections, in part to using fine material for the 

F a b r i c s  in G r o u p  1.-These are surface threads and placing it  close enough together to  render 
affected by the nature and closeness of the the points of intersection invisible; the 
yarns employed in their construction, by threads of the other set being coarser and 
colour, or by the scheme of intersecting fewer in number. Satins differ from twills 
the threads. The most important section in having each warp thread lifted, or de- 
of this group is Plain cloth, in which the pressed, separately, but not successively. 
warp and weft threads are approximately From five to upwards of 30 threads of 
equal in thickness and closeness, and pass 

FIG. I.-PLAIN CLOTH 
warp and weft are required to complete the 

over and under each other alternately, as various schemes of intersecting. I f  the 
in fig. I ,  which shows a design, plan and two sections of plain intervals between the intersections are 
cloth. Such a fabric would, therefore, appear to admit of but equal the weave is said to be perfect, as FIG.  I.-UPRIGHT 

slight ornamentation, yet this is by no means the case, for if thick in fig. 11, but if the intervals are irregular 
and thin threads of warp and weft alternate the resultant fabric it is said to be imperfect, as in fig. 12. In  Damasks a satin is com- 
may be made to assume a corrugated appearance on the face, bined with a sateen weave, and since any desired size and shape 
while beneath it  remains flat, as in poplins, repps and cords. A of either weave may be produced, great facilities are offered for 
plan and a longitudinal section of a repp ornamentation. But in combination neither the satin nor the sa- 
cloth are shown in fig. 2 .  Colour may also teen can be perfect in construction, for one requires a preponder- 
be employed to ornament plain fabrics, ance of warp, the other a preponderance of weft; i t  follows that 
and its simplest application produces every point of intersection is distinctly visible on both surfaces. 
stripes and checks. But colour may con- Brocades are fabrics in which both sets 
vert these fabrics into the most artistic of threads may be floated irregularly upon 
productions. Tapestries only differ from the surface to produce ornamental effects, 
simple plain cloth in having each horizon- and they may be taken as typical of all 
tal line of weft made up of numerous short one, warp and one weft fabrics that are 
lengths of parti-coloured thread. Many F I G ,  P,-REPP CLOTH figured by irregularly floated materials, 
fine specimens of this art have been re- whether the threads are uniformly or ir- 
covered from ancient Egyptian and Peruvian tombs, and many regularly distributed, and whether one 
are  still produced in the Gobelins and manufactories of Europe. weave or several weaves be employed. 

Tzerills are next in importance to plain cloth on account of their G r o u p  2.-This group includes all F I G .  6.-R E c L I N I N G 

wide range of application and great variety of effects; in elabo- backed and reversible fabrics, as well as  TWILL 

rately figured goods their use is as extensive as where they provide those ornamented with extra material and compounded. Cloths 
the only ornament. Twills invariably form diagonal ribs in.fabrics, intended for men's wear are often backed, the object of which is 
and these are due to the intervals a t  which the warp and weft are to give weight and bulk to a thin texture without interfering with 
intersected; thus two or more warp threads are passed over or the face effects. Either warp or weft may be used as  backing; in 
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the former there are two series of warp t o  one series of weft are stitched together. The circles i n  the upper and lower lines 
threads, while in the latter there are two series of weft to one represent face and back warps respectively, and A, B, C are weft 
series of warp threads. The face material is superposed upon that threads placed in the upper and lower textures. I n  the design, 

of the back, but the ratio of face threads ce warp lifted above face picks, crosses 
may be one or two to one of back. In  show back warp lifted over back picks, 
order to  avoid disturbing the face weave, dots indicate face warp lifted over back 
only those threads are used to bind the picks, and the oblique marks show the 
backing that are hidden by the face, as in binding of the two fabrics by  back warp 
fig. 13, which gives the design and a trans- lifted over a face pick. Loom-made tapes- 
verse section of a backed fabric. A is face tries and figured repps form another sec- 
weft, B back weft, and the circles are tion of Group 2.  As compared with true 
warp threads; of the latter C, D are be- tapestries, the loom-made articles have 

IG- 7.-FANCY TWILL neath both B and A. This diagram will more limited colour schemes, and their fig. 
serve equally as a longitudinal section of a warpbacked fabric, ured effects may be obtained from warp 
if A represents a thread of face warp, B a thread of back warp as well as weft, whether interlaced to form 
and the circles are weft threads. Weft backing is capable of giving a plain face or left floating more or less 

a more spongy feel to a fabric than warp, loosely. Every weft thread, in passing from selvage t o  selvage, is 
because softer materials may be used, but taken to the surface where required, the other portions being 
in these fabrics the length output of the bound a t  the back. Some specimens are reversible, others are 
loom is reduced by reason of the wefts be- one-sided, but, however numerous the warps and wefts, only one 
ing superposed. Warp-backed fabrics, texture is produced. When an extra warp of fine material is used 
whether uniformly coloured or striped, do to  bind the wefts firmly together a plain or twill weave shows 
not materially reduce the output of a loom, on both sides. If a single warp is 
for every weft thread adds to  the cloth employed, two or  more wefts 
length. Reversible fabrics may have either form the figure, and the warp 
two series of differently coloured wefts or seldom floats upon the surface. 

warps to one of the other series, in which event they may be Where warps do assist t o  form 
similarly figured on both sides by causing the threads of the figure i t  rarely happens that more 
double series to change places, as in the design and transverse sec- than three can be used without 

tion, fig. 14; or, by allowing one series to overcrowding the reed. Fig. 17 
remain constantly above the other, as in gives the design, and a transverse 
backed cloths, both sides may be similar section of a reversible tapestry 
or dissimilar in colour and pattern. Fabrics in four colours, two of which are 
figured with extra material may have two warps and two wefts. If either warp or weft is on the surface, 
series of warp or weft threads to one series corresponding threads are beneath. The  bent lines represent weft 
of the other set, and they may yield re- and the circles warp. I n  this design the marks indicate the colours 
versible or one-sided cloths. The figuring showing on the surface of the cloth, and not  the lifting of the 
may be donk entirely by the extra ma- warp. Thus, crosses show No. I warp on the surface, filled squares 

FIG. ~.-LHAMOND terial placed above or below a ground show No. 2 warp, dots show No. I weft and oblique marks No. 2 
texture, as in fig. IS, or ordinary and extra materials may be used weft on the face of the fabric. Each verti- 
conjointly for figuring. In  fig. 15 the waved lines and circles rep- cal line of squares represents one thread 
resent a section of the plain cloth ground which shows a thread of of each warp and each horizontal line rep- 

extra material. Compound cloths must resents one thread of each weft. Figured 
have at  least two textures, both as distinct repps differ from plain ones in  having 
in character as if woven in separate looms. threads of one, o r  more than one, thick 
They have many advantages over backed F I G .  14.-wEFT REvER- warp floated over thick and thin weft 
cloths, thus: the same design and colour- 'IBLE alike; or in having several differently col- 
ing may be produced on both sides; where oured warps from which a fixed number of threads are lifted over 
bulk and weight are required a fine surface each thick weft thread; the figure is due to colour. 
texture may be formed over a ground of G r o u p  3. Piled Fabrics.-In all methods of weaving hitherto 
inferior material, and soft weft be passed dealt with the warp and weft threads have been laid in  longitu- 
between the upper and lower textures; the dinal and transverse parallel lines. I n  piled fabrics, however, 
fabric is more perfect and admits of either portions of the weft or warp assume a position a t  right angles 

simple or elaborate patterns being wrought upon the surface, with t o  the surface of the cloth. If 
simple ones beneath, as in piquCs and matelassks. One texture the former there are two series 
may be constantly above the other and connected at  the selvages of weft threads, one being inter- 

only, as in hose pipes and pillow slips; or sected with the warp to form a 
a t  intervals a thread may pass from one firm ground texture, the other be- 
texture into the other, in which event ing bound into the ground a t  
both are united, as in many styles of bed- regular intervals, as in the design 
covers and vestings. As many as from and transverse section of a 
three to  twelve textures may be woven F I G .  Is.-FIGURING WITH EXTRA velveteen, fig. 18; the circles and 
simultaneously and united, as in woven WEFT 

waved lines form plain cloth, 
beltings. I t  differently coloured, the tex- and the loose thread A is a pile pick. After leaving the loom all 
tures may change places at  pleasure, as in threads A are cut by pushing a knife lengthwise between the plain 
Kidderminster carpets. There may be cloth and the pile. As each pick is severed both pieces rise verti- 

FIG. 11.-FIVE-T H R E A D from one to three threads of face warp to cally and the fibres open out as a t  B. Since the pile threads are 
SATEEN one of back, and the wefting may or may from two to six times as numerous as those of the ground, and rise 
not correspond with the warping. Fig. 16 shows the face and back from an immense number of places, a uniform brush-like surface 
weaves, the design, and a transverse section of a compound cloth is formed. Raised figures are produced by carrying the threads 
with two threads of face warp and weft to  one of back, and both A beneath the ground cloth, where no figure is required, so that the 
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knife shall only cut those portions of the pile weft that remain on 
the surface. The effect upon the face varies with the distribution 
of the binding points, and the length of pile is determined by the 
distance se~aratinn one mint  . 
from another. ~ h i n  cheniile is 
used in the construction of fig- 
ured weft-pile fabrics, it is neces- 
sary to employ two weaving op- 
erations, namely, one to furnish 
the chenille, the other to place 
it in the final fabric. Chenille is 
made from groups of warp - - 
threads that are separated from 
each other by considerable inter- 
vals; then, multi-coloured wefts - I 
are passed from side to side in ac- 
cordance with a predetermined 16.--C0MPoUND FABRIC 

scheme. This fabric is next cut midway between the groups of 
warp into longitudinal strips, and, if reversible fabrics such as 
table-covers and curtains are required, each strip is twisted axially 
until the protruding ends of weft radiate from the core of warp, 
and form a cylinder of pile. In the second weaving this chenille 
is folded backward and forward 
in a second warp to lay the col- 
ours in their appointed places and 
pile projects on both sides of the 
fabric. If chenille is intended for 
carpets, the ends of pile weft are 
bent in one direction and then 
woven into the upper surface of F I G .  17.--TAPESTRY WITH TWO 

a strong ground texture. Warp- WARPS AND WEFTS 

piled fabrics have at  least two series of warp threads to one of 
weft, and are more varied in structure than weft-piled fabrics, 
because they may be either plain or figured, and have their sur- 
faces cut, looped or both. Velvets and plushes are woven single 
and double. In  the former case both ground and pile warps are 
intersected with the weft, but at  
intervals of two or three picks 
the pile threads are lifted over a 
wire, which is subsequently with- 
drawn; if the wire is furnished 
with a knife a t  its outer extrem- 
ity, in withdrawing it the pile 
threads are cut, but if the wire is 
pointed a line of loops remains, FIG. 18.-VELVETEEN 

as in terry velvet. Fig. 19 is the design and two longitudlnal 
sections of a Utrecht velvet. The circles are weft threads, and the 
bent line is a pile thread, part of which is shown cut, another part 
being looped over a wire: The circles are repeated to show how 
the groundwarp intersects the weft. In  the design the filled squares 
show the pile warp lifted over the wires. 
Double plushes consist of two distinct 
ground textures which are kept far enough 
apart to ensure the requisite length of pile. 
As weaving ~roceeds the ~ i l e  threads are 
interlaced kith each series bf weft threads, 
and passed from one to the other. The 
uniting ~ i l e  material is next severed mid- 

L . .  

way between the upper and lower textures, I 
and two equal fabrics result. Fig. 20 gives FIG. 19.-UTRECHT VEL- 
three longitudinal sections of a double VET 

pile fabric. The circles A, B are weft threads in the upper 
and lower fabrics respectively; the lines that interlace with these 
wefts are pile warp threads which pass vertically from one 
fabric to the other. At C, D the circles are repeated to show how 
the ground warps intersect the wefts, and at  E the arrows indi- 
cate the cutting point. Figured warp-pile fabrics are made with 
regular and irregular cut and looped surfaces. If regular, the 
effect is due to colour, and this again may be accomplished in 
various ways, such as ( a )  by knotting tufts of coloured threads 
upon a warp, as in Eastern carpets; ( b )  by printing a fabric after 

it leaves the loom; (c) by printing each pile thread before plac- 
ing it in a loom, so that a pattern shall be formed simultaneously 
with a pile surface, as in tapestry carpets; ( d )  by providing 
several sets of pile threads, no two of which are similar in colour; 
then, if five sets are available, one-fifth of all the pile warp must 

I 
FIG. 20.- DOUBLE P L U S H  

be lifted over each wire, but any one of five colours may be 
selected at any place, as in Brussels and Wilton carpets. Fig. 21 is 
a longitudinal section of a Brussels carpet. The circles represent 
two tiers of weft, and the lines of pile threads, when not lifted 
over a wire to form loops, are laid between the wefts; the ground 
warp interlaces with the weft t o  bind the 
whole together. When the surface of a 
piled fabric is irregular, also when cut and 
looped pile are used in combination, de- 
sign is no longer dependent upon colour, 
for in the former case pile threads are only ~ E " ; s 2 & ~ ~ 1 N G  BRUS- 

lifted over wires where required, at other 
places a flat texture is formed. In  the latter case the entire sur- 
face of a fabric is covered with pile, but if the figure is cut and 
the ground looped the pattern will be distinct. 

Group 4. Crossed Weaving.-This group includes all fabrics, 
such as gauzes, in which the warp threads intertwist amongst 
themselves to give intermediate effects between ordinary weav- 
ing and lace. Also those, such as Lappets, in which some warp 
threads are laid transversely in a piece to imitate embroidery. 
Plain gauze embodies the principles that underlie the construction 
of all crossed wdven textiles. In these fabrics the twisting of two 
warp threads together leaves large interstices between both warp 
and weft. But although light and open in texture, gauze fabrics 
are the firmest that can be made from a given quantity and 
quality of material. One warp thread from each pair is made to 
cross the other at  every pick, to the right and to the left alter- 
nately, therefore the same threads are above every pick, but 
since in crossing from side to side they pass below the remaining 

I 1 

F 1 6 .  22 .- PLAIN G A U Z E  

threads, dl are bound securely together, as in fig.. 22, which shows 
a longitudinal section and also a plan of gauze. Leno is a muslin 
composed of an odd number of picks of a plain weave followed by 
one pick of gauze. In texture it is heavier than gauze, and the 
cracks are farther apart transversely. Fancy gauze may be made 
in many ways, such as ( a )  by using crossing threads that differ in 
colour or count from the remaining threads, provided they are 
subjected to slight tensile strain; ( b )  by causing some to twist to 
the right, others to the left simultaneously; (c) by combining 
gauze with.another weave, as plain, twill, satin, brocade or pile; 



WEAVING PLATE I 

BY COURTESY OF (I ,  4,  7, 8 )  THE MUSEUM O F  T H E  AMERICAN INDIAN, HEYE FOUNDATION, ( 2 ,  3,  5,  6 )  THE D I R E C T O R  OF THE V ICTORIA  AND ALBERT MUSEUM 

SPECIMENS O F  ANCIENT WEAVING 

1. Fragment of fabric woven by the Incas. Taken from a grave i n  Pachaca- or Persian s i ik  weaving o f  the 5 t h  oentury, showing mounted hunters 
mac, Peru. 2. Port ion of the s i lk  wrapping of tomb of Charlemagne w i t h  engaged i n  the chase. 6. Syrian and Coptic flax weaving of the  5 t h  or 6 t h  
fanci fu l  elephant and sacred tree device i n  a roundel. Possibly of Baghdad century. Discovered a t  Akhmin, upper Egypt. 7. Long narrow s t r ip  o f  lnca 
manufacture, 9 t h  century. 3. Syrian o r  Anatolian si ik weaving of the 5 t h  fabric w i t h  typical  design found i n  a grave i n  the Nasca valley. 8. A wider 
century depicting Samson slaying the lion. 4. lnca woven fabric w i th  st r ip of lnca woven fabric that was also discovered i n  one of the Nasca 
figures of persons. Discovered i n  an ancient grave i n  Ancon, Peru. 5. Syrian valley graves 
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BY COURTESY OF THE VICTORIA  AND ALBERT DIUSEUM, L O N D O N  

EXAMPLES O F  MEDIAEVAL WEAVING 

1. Cologne orphreys woven i n  s i lk  and gold threads. Faces of the Virg in 
and Chi ld are embroidered, (1425- 1450).  2. Another specimen of Cologne 
orphrey also woven w i t h  gold and s i lk  threads and bearing La t in  inscrip- 
tions, late 1 5 t h  century. 3. Part of a narrow band w i t h  chevron spaces 
filled w i t h  delicate scroll ornament. Woven i n  s i lk  and gold thread, 1 3 t h  
century. 4. Port ion o f  Clavus or narrow band from a Copt ic  tunic of the 
9 t h  or 1 0 t h  century. 5. (Lef t )  German late 1 2 t h  or early 1 3 t h  century 
orphrey woven i n  gold and silk threads w i t h  La t in  inscription along the 
edges. (Right)  par t  of broad band or orphrey woven i n  gold and silk 
threads and bearing figures of the Crucif ixion and Annunciation. German 

work of the 1 3 t h  century. 6. I ta l ian damask or brocade s i lk  fabric o f  1 5 t h  
century manufacture. 7. Example of Venetian s i lk  weaving. Design shows 
Ottoman influence, 1 6 t h  century. 8. Byzantine weaving, 1 1 t h  century. Red 
silk and gold thread used. 9. Fragment of Byzantine s i lk  of the  1 2 t h  
century. 10.  Ottoman s i lk  and gold thread weaving of the 1 6 t h  century, 
w i th  ogival framed ornament. 11. Piece of nor th I ta l ian s i lk  weaving, 1 4 t h  
century, pattern planned on or ig inal  basis w i t h  fantastic birds. Cone forms 
contain sham Arabic inscriptions. 12.  Apparel of a Dalmatic woven i n  
Venice late in 1 5 t h  century. The pattern depicts the V i rg in  i n  g lory 



WEAVING 
(d) by varying the number of threads that cross, and by .causing times the weft threads ready fbr  the loom. Warp thread-or 
those threads t o  entwine several ordinary threads; (e) by passing rather yarn--generally requires re-winding from the spinning 
two or more weft threads into each crossing, and operating any frame bobbins or cops on to larger bobbins; warping a number 
assortment of crossing threads a t  pleasure. of these yarns side by sid'e on to a beam or into an untwisted 

Lappet weaving consists in diapering the surface of a plain or rope; sizing the yarn t o  lay projecting fibres and to strengthen the 
gauze fabric with simple figures This is done by drawing certain i 

warp threads into a transverse position and 
then lifting them over a thread of weft t o  
fix them in the texture, after which they 
are moved in the opposite direction and 
lifted over the following pick, the cloth 
being generally woven with the face side 
down. The material between one binding 
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point and another must float loosely, and 
this limits the usefulness of lappet figur- 
ing. In  fig. 23 the thick lines shbw a iap 
Det s ~ o t  uDon a ulain texture. . . 

Notwithstanding diverse strucLre, ixkricate machines are not 
essential to the production of either simple or complex textures; 
the most elaborate and beautiful specimens of the weaver's art 
have been manufactured upon simple machinery. 

WEAVING MACHINERY 
The longitudinal threads of a fabric are called warp, caine, 

twist and organzine, and the transverse threads are weft, shoot, 
woof, filling and tram. A loom for weaving these threads into 
cloth must provide for: ( I )  Shedding, i .e.,  raising and lowering 
the warp threads in a predetermined sequence so as to form two 
lines between which the weft may be passed. ( 2 )  Picking, or 
placing lines of weft between the divided warp. ( 3 )  Beating-up, 
or striking each weft thread into its appointed position in the 
fabric. ( 4 )  Letting-off, or holding the warp tense and delivering it  
as weaving proceeds. ( 5 )  Taking-up, or drawing away the cloth 
as manufactured. (6) Temples, for stretching the fabric width- 
wise in order to prevent the edge threads of a warp from injuring 
the reed, and from breaking. Fig. 24 illustrates these operations. 
Shedding is generally done by controlling the warp threads by 
eyed healds, which are lifted or lowered to form the shed. The 
weft is inserted by the shuttle after the shed has been formed, 
and beating-up is done by the reed which is moved forward by 
the slay or batten. Intermittently driven rollers take up the cloth 
and a frictional drag, applied to the warp beam by a weighted 
rope or chain, regulates the let-off and warp tension. Power 
looms require the above-named contrivances to act automatically; 
and, in addition, ( 7 )  a weft-fork, to stop the loom when the weft 

I 
FIG. 24.-DIAGRAM OF VARIOUS PARTS OF A LOOM 

becomes exhausted or breaks. (8) Mechanism for stopping the 
loom when the shuttle fails to reach its appointed box. ( 9 )  For 
weaving cross stripes, multiple shuttle boxes are needed to bring 
different colours, or counts of weft, into use ~t the proper time. 
(10) In some looms a device for automatically ejecting a spent 
cop, pirn or shuttle, and inserting a full one is requisite. ( 1 1 )  
If a weaver has to attend to a greater number of looms than 
usual, a device for stopping the loom when a warp thread fails is 
essential. In addition to the loom itself, weaving machinery in- 
cludes preparatory machines required to get the warp and some- 

F I G .  25.-DIAGRAM OF HAND LOOM 

yarn for weaving; finally, winding the sized yarn on to the loom 
beam and getting it  ready for weaving in the loom. 

The Hand-loom.-During the 17th and the first half of the 
18th century it  was observed that wherever any branch of the 
textile industry had been carried to a high state of excellence the 
looms used to manufacture a given fabric were similar in  essen- 
tials, although in structural details they differed greatly. Priox 
to the invention of the fly shuttle by John Kay, in  1733 ,  no far- 
reaching invention had for generations been applied t o  the hand- 
loom, and subsequently the Jacquard machine and multiple 
shuttle boxes represent the chief changes. A hand-loom as used 
in Europe a t  the present time ( see  fig. 2 5 )  has the warp coiled 
evenly upon a beam whose gudgeons are laid i n  open steps formed 
in the loom framing. Two ropes are coiled round this beam, and 
weighted to prevent the warp from being given off too freely. 
From the beam the threads pass alternately over and under two 
lease rods, then separately through the eyes of the shedding 
harness, in pairs between the dents of a reed, and finally they are 
attached to a cloth roller. For small patterns healds are used t o  
form sheds, but for large ones a Jacquard machine is required. 
Healds may be made of twine, of wire or of twine loops into 
which metal eyes, called mails, are threaded. But they usually 
consist of a number of strings which are secured above and below 
upon wooden laths called shafts, and each string is knotted near 
the middle to form a small eye. From two to 24 pairs of shafts 
may be employed, but the healds they carry must collectively 

I l l  
F I G .  26.- WEAVER'S REED 

The warp threads are passed, generally in pairs or threes, through the dents 
or spaces between the reed wires 

equal the number of threads in the warp. These healds will be 
equally or unequally distributed upon the shafts according to the 
nature of the pattern to be woven, and the threads will be drawn 
through the eyes in a predetermined order. The upper shafts are 
suspended from pulleys or levers, and the lower ones are attached 
directly or indirectly t c  treadles placed near the floor. The weaver 
depresses these treadles with his feet in a sequence'suited to  the  
pattern and the scheme of drawing the warp through the healds. 
When the treadle is pressed down, a t  least one pair of shafts will 
be lifted above the others, and the warp threads will ascend or  
descend with the healds to form a shed for the shuttle to be 
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passed through. The  reed (fig. 26) is the instrument by which prevented. His drop boxes consist of trays formed in tiers and 
weft  is beaten into position in the cloth; it  also determines the fitted into the ordinary shuttle boxes. Each tray is capable of 
closeness of the warp threads, and guides a moving shuttle holding a shuttle, and by operating a lever and plug with the 
from side to side. I t  is made by placing strips of flattened forefinger and thumb of the left hand the trays may be raised and 
wire between two half round ribs of wood, and binding the lowered at pleasure to bring that shuttle containing the colour next 
whole together by passing tarred twine between the wires and needed into line with the picker. 
round the ribs. Such a reed is placed in the lower portion of a T h e  Draw Loom.-Large figured effects were formerly pro- 
batten, which is suspended from the upper framework of the duced in draw looms, where the warp threads were so controlled 
loom. In front of the reed, and immediately below the warp, by separate strings that any assortment could be lifted when 
the projecting batten forms a race for the shuttle to  travel upon required. To  the lower end of each string a dead weight, calieci 
from side to  side. Before Kay's invention a shuttle was thrown a lingoe, was attached, and a few inches above the lingoe a mail 
between the divided warp and caught a t  the opposite selvage, was fixed for the control of a warp thread. The strings passed 
but Kay continued the projecting batten on both sides of the through a comber board which held the mails and warp threads 
warp space and constructed boxes at  each end. Over each box facing the proper reed dents. Still higher up, groups of strings 
he mounted a spindle and upon i t  a driver, or picker. Bands con- were connected to neck cords; each group consisted of all strings 
nected both pickers to  a stick which the weaver held in his right required to rise and fall together constantly If,  for example, in 
hand, while with the left hand he controlled the batten. A treadle the breadth of a fabric there were 12  repeats of a design, 12 

is pressed down by one foot to  form a shed; the batten is pushed strings would be tied to  the same neck cord, but taken to their 
back till a sufficient portion of the shed is brought in front of the respective places in the comber board These parts of a draw loom 
reed and the depressed threads lie upon the shuttle race; a clear harness are clearly shown in fig. 27 which represents a Jacquard 
way is  thus provided for the shuttle. A quick movement of the machine and harness. Each neck cord, after being led through the 
stick tightens the cord attached to a picker and projects the perforated bottom board and over a grooved pulley, was threaded 
shuttle from one hox to the other. The batten is now drawn 
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FIG. 27.-JACQUARD MACHINE AND HARNESS 

through a ring on the top of a vertical cord called the simple, and 
passed horizontally to, and tied upon, a bar rigidly fixed near the 
ceiling of the weaving room. The simple cords were similarly 
attached to a bar placed near the flbor. From one hundred to 
several thousands of neck and simple cords could be used in one 
harness. The design to be reproduced in cloth was read into the 
parallel lines of the simple by looping a piece of string round each 
cord that governed warp threads to be lifted for a given shed; 
after which all the loops were bunched together. By pulling a t  a 
bunch of loops the simple cords were deflected and they caused 
all warp threads controlled by them to be lifted above the level of 
those undisturbed. Similar bunches of loops were formed for 
every shed required for one repeat of a design, and they were 
pulled in succession by the draw-boy, while the weaver attended 
to the batten and picking. 

T h e  J a c q u a r d  Machine.-This is the most important inven- 
tion ever applied to the hand-loom, but it is not the work of one 
man; it represents the efforts of several inventors whose labours 
extended over three-quarters of a century. This apparatus has 
taken the places of the simple, the loops, the pulleys and the 
draw-boy of the older shedding motion, but other parts of the 
harness remain unchanged. I n  I 725  Basile Bouchon substituted 
for the bunches of looped string an endless band of perforated 
paper by which the simples for any shed could be selected. I n  
1728 M. Falcon constructed the machine since known as the 
Jacquard and operated it  through the medium of perforated cards, 
but it was attached to the simple cords and required a draw-boy t o  
manipulate it. In  1745 Jacques de Vaucanson united in one 
machine Bouchon's band of paper and the mechanism of Falcon. 
He placed this machine where the pulley box previously stood, 
and invented mechanism for operating it  from one centre. 

In a Jacquard machine the warp threads are raised by rows of 
upright wires called hooks (fig. 2 7 ) .  These are bent a t  both 
extremities and are normally supported upon a bottom board 
which is perforated to  permit the neck cords from the harness 
beneath to be attached to the hooks. Each of a series of hori- 
zontal needles-one of which is shown enlarged and detached a t  
the foot of the drawing-is provided with a loop and a crank; 

This method of shedding Is required for the production of al l  fabrics orna- the former to  permit of a to-and-fro movement, the latter to  
mented by woven floral designs receive a hook. The straight ends of the needles protrude about 

forward, and the reed beats up the weft left by the shuttle. As one-quarter of an inch through a perforated needle board, but 
the next treadle is depressed to form another division of the the looped ends rest upon bars placed in tiers. A wire passed 
warp for the return movement of the shuttle, the last length of through all the loops of the needles which form one vertical line 
weft is enwrapped between intersecting warp threads, and the limits the extent of their lateral movement, and small helical 
remaining movements follow in regular succession. springs impinge upon the loops of the needles with sufficient force 

I n  cases where the weft forms parti-coloured stripes across a to press them and their hooks forward. A frame called a griff, 
fabric, also where different counts of weft are used, shuttles, equal is made to rise and fall vertically by a treadle which the weaver 
in number to  the colours, counts or materials, must be provided. actuates with one foot. This frame contains a blade for each line 
By Robert Kay's invention of multiple shuttle boxes, in 1760, of hooks, and when the blades are in their lowest position the 
much of the time lost through changing shuttles by hand was hooks are free and vertical with their heads immediately over 
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the blades, hence an upward movement given to the griff would 
lift all the hooks and thereby all the warp threads. Only certain 
hooks, hou~ever, must be lifted with the griff, and the selection 
is made by a quadrangular block of wood, called a cylinder. and 
cards which are placed upon it. Each face of the cylinder has a 
perforation opposite each needle, so that if the cylinder be 
pressed close to the needle board the needle points will enter the 
holes in the cylinder and remain undisturbed. But if a card, 
which is not perforated in every possible place, is interposed be- 
tween the cylinder and the needles, the unpunctured parts of the 
card close up some of the holes in the cylinder and prevent cor- 
responding needles from entering them. Each needle so arrested 
is thrust back by the advancing card; its spiral spring is con- 
tracted and its hook is tilted. If a t  this instant the griff ascends, 
its blades will engage the heads of all vertical hooks and lift them, 
but those that are tilted will remain unlifted. So soon as the 
pressing force of a card is removed from the needles the springs 
restore both needles and hooks to their normal positions. Cards 
are perforated by special machinery from a painted design, after 
which they are laced into a chain and passed over conical pegs 
upon the cylinder; the number required to weave any pattern 
equals the number of weft threads in that pattern The cylinder is 
generally drawn out and turned by each upward movement of the 
griff, and restored to the needles by each downward movement, 
so that each face in succession is presented to the needles, and 
each rotatory movement brings forward a fresh card. As the 
griffe rises with vertical hooks a shed is formed, and a thread of 
weft is passed across the warp. The griff then descends and the 
operation is repeated but with a new combination of lifted threads 
for each card. A Jacquard may contain from IOO to 1 , 2 0 0  hooks 
and needles, and two or more machines may be mounted upon 
the same loom. 

T h e  Power-loom.-Little is known of the attempts made be- 
fore the beginning of the 17th century to control all parts of a 
loom from one centre, but it is certain the practical outcome was 
inconsiderable I n  the year 1661 a loom was set up in Danzig, 
for which a claim was made that it could weave four or six webs 
at  a time without human aid, and be worked night and day; this 
was probably a ribbon loom. I n  order to prevent such a machine 
from injuring the poor people the authorities in Poland suppressed 
it ,  and privately strangled or drowned the inventor. M. de Gennes, 
a French naval officer, in 1678 invented a machine whose chief 
features consisted in controlling the healds by cams, the batten 
by cams and springs and the shuttle by a carrier. From 1678 to 
1745 little of importance appears to have been done for the me- 
chanical weaving of broadcloth, but in the last-named year M. 
Vaucanson constructed a very ingenious, self-acting loom, on 
which the forerunner of the Jacquard machine was mounted; he 
also adopted de Gennes' shuttle carrier. 

During the last quarter of the 18th century it was generally 
believed that, on the expiry of Arkwright's patents, so many 
spinning mills would be erected as to render it impossible to con- 
sume at  home the yarns thus produced, and to export them would 
destroy the weaving industry. Many manufacturers also main- 
tained it to be impossible to devise machinery which would bring 
the production of cloth up to that of yarn. I t  was as a protest 
against the last-named assertions that Dr. Edmund Cartwright, a 
clergyman of the Church of England, turned his attention to 
mechanical weaving. More fortunate than his predecessors, he 
attacked the problem after much initial work had been done, es- 
pecially that relating to mechanical spinning and the factory sys- 
tem, for without these no power-loom could succeed. In  1785 Dr. 
Cartwright patented his first power-loom, but it proved to be 
valueless. I n  the following year, however, he patented another 
loom which has served as the model for later inventors to work 
upon. H e  was conscious that for a mechanically driven loom to 
become a commercial success either one person would have to 
attend several machines or each machine must have a greater 
productive capacity than one manually controlled. The thought 
and ingenuity bestowed by Dr  Cartwright upon the realization 
of his ideal were remarkable. H e  added parts which no loom, 
whether worked manually or mechanically, had previously been 

provided with, namely, a positive let-off motion and warp and 
weft stop motions; and he planned to size the warp while the loom 
was in action. With this machine he commenced to manufacture 
fabrics at  Doncaster, and by so doing discovered many of its 
shortcomings, and these he attempted to remedy: by introducing 
a crank and eccentrical wheels to  actuate the batten differentially; 
by improving the picking mechanism; by a device for stopping the 
loom when a shuttle failed to  enter a shuttle box; by preventing 
a shuttle from rebounding when in a box; and by stretching the 
cioth with temples that acted automatically. I n  1792 Dr .  Cart- 
wright obtained his last patent for weaving machinery. This pro- 
vided the loom with multiple shuttle boxes for weaving checks 
and cross-stripes. But all his efforts were unavailing, and i t  be- 
came apparent that no mechanism, however perfect, could suc- 
ceed so long as warps continued to be sized while a loom was sta- 
tionary. His plans for sizing them while a loom was in operation, 
and also before being placed in a loom, both failed. Still, provided 
continuity of action could be attained, the position of the power- 
loom was assured, and means for the attainment of this end were 
supplied in 1803 by i\'illiam Radcliffe and his assistant, Thomas 
Johnson, by their inventions of the beam warper and the dressing 
sizing machine. 

For upwards of 30 years the power-loom was worked under 
numerous difficulties. The mechanism of the loom itself, the pre- 
paratory processes and the organization of the industry were all 
imperfect. Textile workers were unused to automatic machinery, 
and many who had been accustomed to labour in their own homes 
refused employment in mills, owing to dislike of the factory 
system and the long hours of toil which it  entailed. Yet improve- 
ments in every branch of the textile industry followed each other 
in quick succession, and the loom slowly assumed its present 
shape. By using iron instead of wood in its construction, and 
centring the batten, or slay, below instead of above the warp line, 
the power loom became more compact than the hand-loom. 

In the modern power-loom (figs 28 and 29), motion is com- 
municated to all the working parts from a main shaft A, upon 
which two cranks are bent to cause the slay to oscillate; by  toothed 
wheels this shaft drives a second shaft, C, at half its own speed. 
For plain weaving four tappets are fixed upon the second shaft- 
two, D, for moving the shuttle to and fro, and two others, E, for 
moving the healds, L, up and down through the medium of 
treadles M, M. For other schemes of weaving shedding tappets 

I 

are more numerous, and are either loosely mounted upon the sec- 
ond shaft or fixed upon a separate one. In  either event they are 
driven by additional gearing, for the revolutions of the tappets to  
those of the crank shaft must be as one is to the number of picks 
in the repeat of the pattern to be woven. The warp beam is often 
put under the control of chains instead of ropes, as used in hand 
looms, and the chains are attached to adjustably weighted levers, 
whereby the effectiveness of the weights may be varied a t  pleas- 
ure. I n  the manufacture of hea\y fabrics, however, i t  may be 
necessary to deliver the warp by positive. gearing, which is either 
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connected, or otherwise, t o  the taking-up motion. The  cloth is 
drawn forward regularly as it is manufactured by passing it over 
the rough surface of a rciller, I, and imparting to the roller an in- 
termittent motion each time a pick of weft is beaten home. This 
motion is derived from the oscillating slay, and is communicated 
through a train of wheels. The loom is stopped when the weft 
fails by a fork-and-grid stop motion, which depends for its action 
on the lightly balanced prongs of a fork, N. These prongs come in 
contact with the weft, between _the selvage of the web and the 
shuttle box each time the shuttle is shot to the side a t  which the 
apparatus is fixed. If the prongs meet no thread they are not 
depressed, and being unmoved a connection is formed with a vi- 
brating lever by which the loom is stopped. On the other hand, 
if the prongs are tilted, the loom continues in action. If more 
than one shuttle is used it  may be necessary to  feel for each, 
instead of alternate threads of weft. I n  such cases a fork is placed 
beneath the centre of the cloth and lifted above a moving shuttle; 
if in falling it  meets with weft it  is arrested and the loom contin- 
ues in motion, but if the weft is absent the prongs fall far enough 
beneath the shuttle race for a stop to act upon a lever and bring 
the.loom to a stand. To  prevent a complete wreck of the warp it 
is essential to arrest the loom when a shuttle fails to  reach its 
appointed box. For this purpose there are two devices, which are 
known respectively as fast and loose reed stop motions. The first 
was invented in 1796 by Robert Miller, and its action depends 
upon the shuttle, as it  enters a box, raising two blades, K, which 
if left down would strike against stops and so disengage the driv- 
ing gear. The second was invented in 1834 by W. H .  Hornby and 
William Kenworthy; it is an appliance for liberating the lower part 
of a reed when a shuttle remains in the warp, thus relieving it, 
for the time being, of its function of beating up the weft. On the 
release of a reed from the motion of the slay a dagger stops the 
loom. Temples must keep a fabric distended to the breadth of 

FIG.  29 .- PICKING PARTS O F  POWER LOOM 
The illustration shows the cone overpick motion, the type generally used on 
the cotton looms of Lancashire and the jute looms of Dundee 

the warp in the reed, and be self-adjusting. This is usually accom- 
plished by small, rollers whose surfaces are covered with fine, 
closely set points. The rollers are placed near the selvages of a 
web which is prevented from contracting widthwise by being 
drawn tightly over the points. 

Looms are varied in details to suit different kinds of work, but 
as a rule fabrics figured with small patterns are provided with 
healds for shedding as at  L, while those with large patterns are 
provided with the Jacquard and its harness. Healds may be op- 
erated either by tappets or dobbies, but the range of usefulness 

in tappets is generally reached with 12 shafts of healds and with 
patterns having 16 picks to a repeat; where they are unsuitable 
for heald shedding a dobby is used. A dobby may resemble, in 
construction and action, a small Jacquard; if so the selection of 
healds that rise and fall for any pick is made by cards. I n  other 
types of dobbies the selection is frequently made by lags, into 
which pegs are inserted to  pattern in the same manner that cards 

F I G .  30.- DOBBY SHEDDING MOTION. WIDELY U S E D  FOR LIGHT CLOTHS 
REQUIRING SMALL PATTERNS.  A S  STRIPED S H I R T I N G S  A N D  DRESS FABRICS 

are perforated. A dobby of this type is illustrated in fig. 30, which 
shows detached the pegging of the pattern lags for a small design, 
filled in circles representing pegs. The pattern lags, L, act on 
levers which lower hooks into contact with the oscillating griff bars 
B, and these lift the required heald shafts. The figure shows 
a double acting dobby, one lag, with two rows of pegs, serving for 
two picks. Some dobbies are made single acting and some have 
rollers instead of pegs to form a pattern. When multiple shuttles 
are required for power looms one of two types is selected, namely, 
drop or rotating boxes; the former are applicable to  either light 
or heavy looms, but the latter are chiefly confined to light looms. 
As previously stated, Robert Kay invented drop boxes in 1760, but 
they were not successfully applied to the power-loom until 1845, 
when Squire Diggle patented a simple device for operating them 
automatically. Since his time many other methods have been in- 
troduced, the most successful of these being operated indirectly 
from the shedding motion. Revolving boxes were patented in 1843 
by Luke Smith. 

Many devices have been added to power looms with a view to 
reduce stoppages, among which those for the automatic supply of 
weft are probably the most important. These efforts originated 
with Charles Parker, who in 1840 obtained the first patent, but no 
marked success was achieved until 1894, when J. H. Northrop 
patented a cop changer. By his plan a cylindrical magazine, placed 
over one shuttle box, is charged with cops or pirns. When fresh 
weft becomes necessary the lowest cop in the hopper is pressed 
into a shuttle from above, the spent one is pressed out from be- 
neath and the new weft is led into the shuttle eye, while the loom 
is moving at  its normal speed. The mechanism is controlled by 
the weft fork, or by a feeler which acts when only a predetermined 
quantity of weft remains inside a shuttle. Many inventions are 
designed to eject an empty shuttle and introduce a full one; others 
change a cop, but differ in construction and action from the 
Northrop. By relieving a weaver of the labour of withdrawing, 
filling, threading and inserting shuttles it was seen that a large 
increase might be made in the number of looms allotted t o  one 
weaver, provided suitable mechanism could be devised for s t o p  
ping a loom on the failure of a warp thread and for automatically 
maintaining a constant tension on the warp. With these devices 
as many as IOO looms have been supervised by one weaver. 

Warp stop motions date from 1786, when Dr. Cartwright sus- 
pended an Independent detector from each warp thread until a 
fracture occurred, a t  which time a detector fell into the path of 
a vibrator and the loom was stopped. The demand for warp stop 
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motions was, however, small until automatic weft supply mecha- 
nisms were introduced, and the majority of those devices now in 
use are constructed upon similar lines to  the invention of Dr. 
Cartwright. 

S m a l l w a r e  Looms.-A loom, which was for a long period 
operated manually, but to  which mechanical power could be ap- 
plied, was brought into use more than a century before Dr. Cart- 
wright's invention. I t  was known as the Dutch engine loom, and 
was designed to weave from eight to upwards of 40 tapes or rib- 
bons simultaneously. This machine may be regarded as a series 
of looms mounted in one frame, each having a complete set of 
parts, and as the first practical effort to  connect and control all the 
motions of weaving from one centre. The place and date of its 
invention are uncertain, but i t  is known that in some districts its 
use was entirely prohibited, that in others it  was strictly limited, 
and that it  was worked in Holland about 1620. I n  England the 
first patent was obtained by John Kay and John Snell, in 1745, 
for additions which enabled it  to  be worked by hand, by water, 
or other force, and in 1760 John Snell appears to have added the 
draw harness for weaving flowered ribbons. I n  1765 a factory in 
Manchester was filled with ribbon looms which were either in- 
vented by M. Vaucanson, or Kay and Snell, but one weaver could 
only attend to one machine. When worked by hand it  was known 
as the bar-loom, because the weaver oscillated by hand a horizontal 
bar that set in motion all parts of the machine. The shuttles and 
reeds are actuated from the batten, the former originally by pegs, 
but later by a rack and pinion arrangement, which in action shoots 
the shuttles simultaneously across a web, to  the right and left 
alternately, each into the place vacated by its next neighbour. 
One small warp beam is required for each web, but tappets, dob- 
bies, or Jacquards are available for dividing the threads. Where 
differently coloured wefts are needed in one web the shuttles are 
mounted in tiers and all raised or lowered a t  once to  bring the 
proper colour in line with the shed. 

In  Swivel weaving, shuttles, similar to  those described above, are 
added to the battens of broad looms in order to diaper small figure 
effects, in different colours or materials, over the surface of broad 
webs. Weft from an ordinary shuttle forms the ground texture 
with the warp, and after the passage of this shuttle the small 
swivel shuttles place the figuring weft where required on the sur- 
face of the fabric. 

P i l e  Weaving.-Looms for weaving piled fabrics differ in  cer- 
tain important respects from those employed for ordinary weav- 
ing; they are also made to differ from each other to suit the type 
of fabric to  be manufactured, as, for example, double and single, 
plain and figured, textures. I n  Double pile looms the special fea- 
tures are those that control the pile threads and those that sever 
the vertical lines of pile. Two ground warps are required, and 
unless they are kept a uniform distance apart the piled effects 
will be irregular. For plain goods the pile threads are wound upon 
two or more beams, and as they move from web to web cloth- 
covered rollers deliver them in fixed lengths. Meanwhile, a shuttle 
passes twice in succession through each ground warp, and the pile 
threads in moving above or beneath the wefts are bound securely. 
Both fabrics are furnished with taking-up rollers which draw the 
pieces apart and so stretch the uniting pile in front of a knife, 
which severs it, thus forming two pieces a t  once. 

The chief feature which renders most single pile looms dis- 
similar from others is the mechanism by which wires are woven 
upon, and withdrawn automatically from, a ground texture. Wires 
are of two kinds, namely, without and with knives. The former, 
being flattened and somewhat pointed, are woven above the weft 
of a ground texture, but beneath the pile, so that by withdrawing 
them looped pile is formed. A wire terminating in a knife with a 
sloping blade, on being withdrawn, cuts the pile and produces a 
brush-like surface. The mechanism for operating the wires is 
placed a t  one end of a loom and consists of an arm which moves 
in and out; a t  each inward movement a wire is inserted, and at  
each outward movement one is withdrawn. In  weaving tapestry 
carpets, and certain other fabrics, a wire and a shuttle move 
simultaneously, but the shuttle passes through the ground warp, 
while the wire passes beneath the pile. After several wires have 

been woven upon the ground texture the one first inserted is with- 
drawn by the vibrating arm, and a t  the next inward movement the 
same wire enters the warp near the reed, where it is beaten up  
with the weft, and from this point the operation is continuous. 
Tapestry carpets require three warps, one for the ground texture, 
a second, or stuffing warp, to  give bulk and elasticity t o  the 
tread, and a third to  form the pile. The last named is printed 
upon a large drum, thread by thread t o  the colour-scheme of the 
design, then, when the colours have been fixed and the threads 
accurately placed, they are wound upon a beam, and all the warps 
are operated by healds. For figured velvets, and Brussels and 
Wilton carpets, the pile warp beam is replaced b y  a creel, in 
order that each thread of pile may be wound upon a bobbin and 
separately tensioned. This is essential, because, i n  the weaving 
of a design, it  is probable that no two threads of pile will be re- 
quired in equal lengths. Creels are made in sections called frames, 
each of which usually carries as many bobbins as there are  loops 
of pile across a web, and the number of sections is the same a s  
the number of colours. In weaving these fabrics healds are used 
to govern the ground warp, but a Jacquard is needed for the pile. 
I t  must form two sheds, the lower one to  receive a shuttle, the 
upper one t o  make a selection of threads beneath which the wire 
is to pass. 

Terry looms for weaving piled textures, of the Turkish towel 
type, have the reed placed under the control of parts that pre- 
vent it  from advancing its full distance for two picks out of every 
series that separate one line of loops from another. At such 
times the weft is not beaten home but a broad crack is formed. So 
soon as the reed again moves through its normal space three 
picks of weft are simultaneously driven home, thus closing the 
gap and causing part of the pile to loop upward, the remainder 
downward. The system is available for plain and figured effects. 

Gauze textures are woven in looms having a modified shedding 
harness, which, a t  predetermined intervals, draws certain warp 
threads crosswise beneath others and lifts them while crossed. 
There is also a tensioning device to  slacken the crossed threads 
and thus prevent breakages due t o  excessive strain. At other 
times the shedding is normal. 

Lappet looms have a series of needles fixed upright in  laths, 
and placed in a groove cut in the slay, in front of the reed. Each 
needle carries a thread which does not pass through the reed. 
The needles are lifted for each pick and lowered after the 
passage of the shuttle, which is guided, not by the reed but by  a 
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FIG. 31.-p]RN W I N D I N G  M A C H I N E ,  

series of pins in  front of the  
needles and lifted and lowered 
along with the latter. After being 
lowered the needles are  moved 
sideways the width of the figure 
and again lifted for the next pick. 
The edges of the figure are bound 
in this way t o  the ground texture 
by the weft. 

P r e p a r i n g  W a r p  and W e f t  
f o r  Weaving.-The power loom 
is only one of a series of machines 
which revolutionized weaving. 
Although early inventors of the 
power loom did much to perfect 
its various movements, the com- 
mercial results were disappoint- 
ing> because means had 

FOR W I N D I N G  C O L O U R E D ,  A N D  not been devised for preparing 
SOMETIMES GREY, WEFT YARNS ON warp and weft in a suitable man- 
P I R N S  T H E  LOOM SHUTTLE ner for  such a machine. William 
Radcliffe, of Stockport, perceived these shortcomings, and con- 
cluded that, by division of labour, weaving could be brought into 
line with spinning machinery, then recently invented. H e  there- 
fore set himself the task of solving the problems involved, and 
by inventing the beam warper, the dressing sizing machine, the 
shuttle tongue, and the pin cop, he enabled the power loom t o  
become a factor in the textile industry. 

Weft yarns invariably receive simpler treatment than warp 
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yarns; in many cases none at  all. Cops and ring spools pass direct 
to  the loom unless their dimensions are unsuited to  the shuttles, 
in which case they, together with wefts bleached or dyed in hanks 
or used in a saturated condition, require winding upon pirns, or 
into cops of suitable sizes. Weft for use with automatic weft 
supply mechanism is frequently re-wound on to pirns, which hold 
much more than the cops or ring spools. This reduces the 
number of changes, lengthens the life of the changing mechanism 
and makes less work for the mag- 
azine fillers. 

Pirn winders differ greatly in 
construction but a common type 
is illustrated in  fig. 31. The spin- 
dles are driven a t  constant speed 
and the pirn is built up  by the ac- 
cumulation of yarn inside the 
shaper cup. The  rubbing of the 
yarn against the cup is a dis- 
advantage, and many winders 
have shapers which reduce rub- 
bing to a minimum. These ma- 
chines generally have horizontal 
spindles, running a t  constant 
speed, but often the speed is 
varied to keep constant rate of 
windine on to the varvine diame- u . " 
ter of the pirn. F I G .  32.-DIAGRAM O F  WARP WIND- 

ING PROCESS Warp winding consists in trans- 
ferring yarn from cops, ring spools or hanks, either to  warpers, 
bobbins or cheeses. Machines for this purpose are of two kinds, 
which are known respectively as spindle and drum winde~s (fig. 
32). I n  the former each bobbin is placed upon a vertical ~pindle 
and rotated by frictional contact; a yarn guider meanwhile rises 
and falls far enough to lay the threads in even coils between the 
bobbin flanges. I n  the latter each bobbin, or tube, is laid upon a 
rotating drum and a thread guide moves laterally to  and fro, 
slowly for a bobbin but quickly for a tube. 

Warping.-Number of longitudinal threads in a web varies 
according to their closeness and its breadth. I t  is the function of a 
warper to provide a sufficient number of parallel threads for a web, 
all of equal length, and to retain their parallelism. Warpers are of 
three types, viz., mill, beam and sectional. 

Mill warping (fig. 33) is the oldest type now in extensive use. 
A mill warper has a creel in which from 50 to upwards of 300 bob- 
bins or cheeses are supported horizontally upon pegs, and the mill 
has a vertical axis which carries a reel from 5 to  upwards of zoyd. 

F I G .  33.- PROCESS O F  MILL WARPING, OFTEN USED I N  T H E  PREPARATION 
O F  STRIPED COLOURED WARPS 

in circumference. The threads from the creel are threaded in suc- 
cession through leasing needles, then passed in groups of four to 
2 0  threads between runners, and finally fastened by a peg to the 
mill staves. The needles are mounted alternately in two frames 
which may be lifted separately, one to  elevate odd threads, the 
other even ones, and both separations thus formed are retained 
upon separate pegs; this is the lease which enables a weaver to 
fix readily the position of a broken thread. As the mill rotates 
the threads form a tape about   in. wide, and the leasing appsratus 
slides down a post to coil the threads spirally upon the reel. When 

the full length of warp has been made the mill is stopped, a lease 
known as a half-beer lease is picked by hand from the divisions 
formed by the runners and is also retained upon pegs. The mill 
next reverses its direction of rotation, and as the leasing apparatus 
ascends the threads are folded back upon themselves. Hence, if a 
reel is zoyd. in circumference, and zoo threads are in use to make 
a warp 6ooyd. long, and containing 2,000 threads, the reel will 

I I 

I 1 
FIG. 34.-BEAM WARPING MACHINE. T H E  USUAL PROCESS FOR PREPAR- 
ING THE WARP YARN FOR THE SLACKER SIZING MACHINE 

make 30 revolutions (600s zo= 30) and ten reversals, for a t  each 
reversal 200 additional threads will be added ( z , o o o t z o o = ~ o ) .  

Beam warping is the system most extensively used in the cotton 
trade. The creels for these machines have an average, capacity of 
about 600 bobbins, and are often V-shaped in plan. In  each leg of 
the V the bobbins are arranged in tiers of 16 to  zo, and row behind 
row. The threads are drawn separately between the dents of an 
adjustable reed, then under and over a series of rollers; from here 
they are dropped amongst the teeth of an adjustable comb and led 
down to a warper's beam, which rests upon the surface of a drum. 
As the drum rotates the threads are drawn from the bobbins and 
wrapped in even coils upon the beam. On most of these machines 
mechanism is attached for arresting motion on the breaking of a 
thread, and also for accurately measuring and recording the 
lengths of warp made. When full, a warpers beam holds threads of 
much greater length than are needed for any warp, but they are 
insufficient in number. Thus, if 500 threads are in use, and warps 
of the above-named particulars are required, four similar beams 
must be filled (z,o00+500=4) and the threads from all are sub- 
sequently unitetl. The chief parts of a beam warper may be used 
as a substitute for a mill warper, provided that mechanism be 
employed to contract the threads t o  the form of a loose rope and 
coil them into a cylindrical ball, which will be subsequently treated 
as a mill warp. Or, one of these warpers may be furnished with 
parts which link the roped threads loosely into a chain. 

Sectional warping is chiefly employed for coloured threads and 
its outstanding features consist in contracting the threads to  form 
a ribbon of from 3in. t o  12in. 
wide. This ribbon is coiled upon 
a block placed between flanges, 
and when completed is set aside 
until a sufficient number of sfmi- 
lar sections have been made; 
after which they are slipped upon 
a shaft and by endlong pressure 
converted into a compact mass. 
All the threads are then collected 
and transferred in the form of a 
sheet to a loom beam, each sec- 
tion contributing its own width to I 
that of the warp. Sectional 3S.-SECT10N A it I N  

SHOWING WARP YARN WOUND INTO 
warps are made up0n hori- SECTtONS ( T O P ) ,  AND SECTIONS 

zontal mills by superposing the M O U N T E D  SIDE BY SIDE TO R U N  
coils of a ribbon of yarn upon a YARN OFF OH LOOM BEAM (BOT- 

portion of the staves. When the T O M )  

first section is formed a second is wound against it, and the opera- 
tion continued until all the sections have been made; after which 
the yam is run upon a loom beam. 

Yorkshire  Dressing and Scotch Dressing-These systems 
are used to make striped warps from balled warps which have 
been dyed in different colours. The operation of Yorkshire dress- 
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ing is as follows: The requisite number of threads of any colour 
is split from a uniformly dyed ball and set aside until warps of the 
remaining colours have been similarly treated. The split sections 
from the several balls collectively contain as many threads as are 
needed for a warp, but those threads have still to be placed in their 
proper sequence. This is done by drawing them in groups of two 
or four between the dents of a reed to a predetermined colour- 
scheme, then all are attached t o  a loom beam which is supported 
in a frame. The beam is rotated and winds the threads upon 
itself, but in order to hold the threads taut they are passed be- 
tween weighted rollers and deflected by bars arranged ladder-wise, 
whilst in passing from one part of the machine to another they are 
gradually opened out to the width of the beam. Scotch dressing 
is an alternative system of making striped warps from dyed balled 
warps. Here, instead of being taken direct to the dressing frame, 
the required number of threads of each colour are first wound 
on to a beam. The threads from these differently coloured beams 
are then combined at  the dressing frame and wound on to the 
loom beam according to the colour pattern, the yarn being wound 
on under considerable tension and the beam consolidated by a 

filled with size which is kept a t  a boiling temperature by  perfo- 
rated steam pipes. The threads are next squeezed between two 
pairs of rollers mounted in the trough. The under surfaces of 
the sizing rollers are in the size, and the upper squeezing rollers, 
which are covered with flannel, rest by gravitation upon the lower 
ones. On leaving the size trough the sheet of yarn almost en- 
circles two steam-heated cylinders which quickly expel moisture 

f7 DRYING CYLINDERS 

SEPARATING RODS 

FAN 

WARPERS BEAIlS 

s m  

DRMNG ROLLERS 

I LOOM BEAM 1 
presser roller. This method gives a firmer beam than Yorkshire I I 
dressing, and the system is well suited to  the preparation of sev- FIG. 36 --SLASHER S I Z I N G  M A C H I N E ,  FOR APPLYING SIZE TO THE WARP 

YARN A N D  FOR W I N D I N G  I T  O N  THE LOOM BEAM, ESPECIALLY I F  C L O T H  era1 similar loom beams which can all be run from one set of ,, BE ALL ,o,o,R 
coloured beams. 

Sizing.-In cases where single yarns are made from short from the yarn, but so much heat is retained that fans have to be 
fibrous materials, smooth surfaces are obtained by laying out- employed to throw cool air amongst the threads. The yarn is 
standing ends of fibres upon the thread and fastening the fibres next measured, passed above and below rods which separate 
together to impart sufficient strength to resist the strains of weav- threads that have been fastened together by size, smeared with 
ing. This is accomplished either by coating the threads or by piece marks, and coiled upon a loom beam. 
saturating them with an adhesive paste. In hand-loom days the H a n k  sizing is chiefly, but not exclusively, employed for 
paste was applied by brushes to successive stretches of warp while bleached and coloured yarns. Machines for doing this work con- 
in a loom. But with the advent of mechanical weaving it was sist of a tank which contains size, flanged revolving rollers and 
found necessary to size a warp before placing it in a loom. Two two hooks. One hook is made to rotate a definite number of 
systems were evolved. One, invented by William Radcliffe, sizes, times in one direction, then an equal number the reverse way; the 
dries and beams a warp in one operation, the yarn being made to other has a weight suspended from its outer end and can be made 
pass in the form of a sheet between a pair of rollers, the lower to slide in and out. Size in the tank is kept a t  the required tem- 
one being partly immersed in warm size. This roller carries perature by steam pipes, and "doles" of hanks are suspended from 
upon its surface a film of size which it  deposits upon the threads, the rollers with about one-third their length immersed in size. As 
while, by pressure, the upper roller distributes the size evenly, the hanks rotate all parts of the yarn enter the size, and when 
Brushes, acting automatically, smooth down the loose fibres and sufficiently treated they are removed from the rollers to  the hooks 
complete the distribution of size. As the yarn advances it  is sepa- where they are twisted to  cause the size to  penetrate the yarn and 
rated by reeds and lease rods, so that in passing over steam-chests to wring out excess size. If sufficient size has not been added by 
and fans the moisture contained in the threads may be quickly one treatment, the wrung-out hanks are passed t o  a similar ma- 
evaporated. This machine is a duplex one, for the warpers beams chine containing paste of greater density than the first and are 
are divided into two sets and placed at  opposite ends of the ma- treated a second time; if necessary this may be followed by a 
chine, both sets receiving similar treatment as they move to the third passage. On the completion of sizing the hanks are removed 
centre, where the loom beam is placed. either to a drying stove or a drying machine. 

While efforts were being made to perfect Radcliffe's dressing Drawing-in, or entering, is the operation of passing warp 
machine a system of sizing ball warps was being gradually evolved threads through the eyes of a shedding harness, in a sequence 
and this system is still largely employed. The machine consists determined by the nature of the pattern to be produced, and the 
of a long trough, inside which a series of rollers are fitted, either order of lifting the several parts. I t  is effected by passing a hook 
in one horizontal plane or alternately in two horizontal planes, through each harness eye in succession, and each time a thread 
whilst over the front of the trough a pair of squeezing rollers are is placed in the hook by an attendant it is drawn into an eye by 
mounted. The trough contains size, which is maintained at a the withdrawal of the hook. The operation is generally done by 
boiling temperature and in sufficient quantity to submerge the hand, but for  the simpler cloths, and particularly for repetition 
rollers. Two warps, in the form of loose tapes, may be simul- work, mechanical drawing-in is often used. 
taneously led over, under and between the rollers. As the warps Tzeristing consists in twisting, between the finger and thumb, 
advance, the threads become saturated with size, and the squeez- the ends of a new warp separately upon those of an old one, the 
ing rollers press out all but a predetermined percentage, the latter remains of which are still in the eyes of the shedding harness. 
be~ng  regulated by varying the pressure of the upper roller upon The twisted portions adhere sufficiently t o  permit of all belng 
the lower one If more size be required than can be put into the drawn through the eyes simultaneously. 
threads during one passage through the machine, may be BIBLIOCRAPEY.-FO~ fabric structure and designing see T. Wood- 
similarly treated a second time. This process does not lay all the house and T. Milne, Textile Design, Pure and Applied (1~12)  ; W. 
loose fibres, but the threads remain elastic. After sizing, the warps Watson, Advanced Textile Design (1913) and Textile Design and 
are passed round a set of steam-heated cylinders by which the C o l o ~ r  (1921) ; H. Nisbet, Grammar o f    ex tile ~ e s i ~ n  ( 1 ~ 1 ~ ) .  For 

weaving machinery see F. Bradbury, Jacquard Mechanism and 
moisture contained in the threads is evaporated; they are next Harness Mounting (Halifax, Ig12)  ; T. Woodhouse and T, Milne, 
either reballed or wound upon a loom beam. Jute and Linen Weaving (1914) ; T .  W. Fox, Mechanzsm of Weaving 

For sizing cotton yarns Radcliffe's dressing machine has to a (5th e d ,  1922). For preparatory processes see H. Nesbit, Preliminary 
large extent been displaced by the slasher, but in some branches Operations o f  Weaving (~01.  i. 1914; vol. ii., 1924) ; P. Bean, 
of the textile industry it is still retained under various modifica- Chemistry and Practice of Sizing (Manchester, 10th ed. 1921). See 

also F. Bradbury, Carpet Manufacture (Halifax, 1904) ; L. Hooper, 
tions. I n  a slasher the threads from a number of warping beams Weaving for Beginners ( r g z o )  and Weavtng with Small Appliances 
are first combined into one sheet, then plunged into a trough (1922). (T. W. F.: W. A. H.) 



WEAVING, HAND 
PRIMITIVE widely used in Africa; but here and in the west Pacific vegetable 

True weaving consists "of the interlacing a t  right angles by fibre and the filaments of shredded leaves are utilized. 
one series of filaments or threads, known as the wef t  or woof, of Variants.--Outside Africa the horizontal l oom is most com- 
another series known as the warp, both being in the same plane." mon. In this the warp beam is fixed a short distance off the ground. 
The warp threads are stretched from a cloth- or breast-beam to  The cloth-beam is then either similarly fixed (as in  the African 
another beam known as the warp-beam. The process of weaving is specimens) or to  it  is fastened a girdle which passes behind the 
then carried out by raising the odd threads, leaving the even ones back of the weaver as she sits a t  work. By adjusting the position 

of her body she is able to regulate the tension on the warp 
HEDDLE ROD- EVEN THREADS 

,, 

,,,, 
SHm STICK 

COuNTeR SHED 

threads. The looms of ancient Mexico and modern West Africa 
differ from other horizontal looms in that they lack a warp 
beam; instead the warp-threads are bunched together and anchored 
to a pole or to the ground. 

The vertical l oom is now found among primitive peoples in 
Africa, India and parts of North America. I t  was used in ancient 
Egypt and a special variety, with weights instead of a warp beam, 
in classical Greece. The African vertical loom has two varieties, 
that for weaving cotton and that for working raffia. They are 
probably related historically, possibly to  the ancient Egyptian 

E R O M  ROTH,  " STUDIES I N  P R I M I T I V E  LOOMS" (ROYAL ANTHROPOLOGICAL SOCIETY) 

FIG. 37 form. In  them the warp-beam is the upper, the cloth-beam the 
lower; that is, the weaver begins his work at  the bottom. A 

in position and passing the woof  through the opening thus made. sloping loom is used by the Bushongo, wherein the warp is 
The odd threads are then lowered, the even ones raised, and the stretched at  an angle of about 60" and the weaver sits underneath 
woof again passed between them. This is continued until the warp it, working from the bottom upwards. 
is full. The space between the odd and even threads when the Distribution.- The art of weaving occurs sporadically among 
former are raised is known as a shed, when the latter are raised as primitive peoples. The vertical loom is found in Africa, India 
a counter-shed. The passing of the woof through either is termed and among the Zuni, Navaho and kindred tribes of North Amer- 
making a pick. After each pick is made the woof is pressed home ica. The horizontal loom with fixed cloth-beam is mainly African; 
into position by a beater-in or sword usually a flat slat of wood. that with a back-strap is found in Farther India, Indo-China, in 
In  some primitive looms the odd and even threads are laboriously parts of Indonesia, Micronesia and north, central and south Amer- 
raised by hand, but more commonly a heddle and shed stick are ica, among the Ainu of Japan and in a few islands of Melanesia. 
used. The simplest heddle consists of a bar of wood to which the In this last area its presence is almost undoubtedly due t o  
odd warp threads are attached-this, the rod heddle, is always Micronesian influence. In  some islands, such as the Banks group 
worked by hand. The frame heddle is composed of two parallel and Santo (New Hebrides), i t  appears to have become a lost 
rods connected by a number of thin bars or strands, each with an art, since there is evidence of its having been practised there 
eye or loop in the centre through which the odd warp threads formerly. 
pass (fig. 37). I n  Africa and Indo-China this is worked with the Sociological and Religious Aspect of Weaving.-Weav- 
feet by means of treadles. The shed stick is a rod, usually of some ing is often the prerogative of one or other of the sexes. I n  Africa 
thickness, which passes over the odd and under the even threads. all the weavers are men, and though women may spin they are 
When the heddle is not raised the thickness and weight of the often prohibited from touching a loom. With the exception of 
shed-stick depresses the odd threads and so makes the counter- Oceania the horizontal loom with the back-strap is worked mainly 
shed (fig. 38). A more efficient form of shed-stick is a lath which by women. Weaving may be restricted to  villages or families, 
is set on edge to form the counter-shed. T o  prevent the warp and among the Tangkhul Nagas of Assam, if a woman of a weav- 
threads from becoming entangled, either two slender laths are ing village marries and goes to live elsewhere, she usually ceases 
passed close to the warp-beam, one over the even and under the to ply her craft. Even certain designs may be owned. I n  olden 
odd, the other over the odd and 
under the even threads; this pre- 
vents the warp threads from 
moving laterally or a warp-spacer 
is employed, i.e., two parallel 
rods united by a number of rigid 
bars between which the warp- 
threads are passed in varying 
quantities. In  many Indonesian 
and some African looms this is 
placed on the cloth-beam side of 
the heddles and serves as a 
beater-in as well. I t  is similar to  
the reed of a European hand- 
loom. An appliance which is 
sometimes used is the temple, 
usually a slender rod with a point 

at either end, inserted in the fab- F R O M  ROTH,  'STUDIES IN PRlMlT lYE LOOMS" The Sema Nagas (1922) ; R. S, Rattray, Religion and Art i n  Ashanti 
ric horizontally close to  the por- (ROYAL ANTHROPOLOGICAL SOCIETY) (19z7), contains a very detailed account of the technical processes 
tion under construction, serving FIG. 38 and the manifold designs; richly illustrated. (C. H. W.) 
to keep the width of the web even. Except where the weft WEAVING, HAND. One of the most ancient crafts, hand 
threads are discontinuous, as in the raffia looms of West Africa, TeaVing is a method of forming a pliable plane of threads by in- 
the weft is wound upon a spool. The - W Z e m e n t  is either as on a terlacing them rectangularly. Invented in a preceramic age, it 
European bobbin or the threads may Pass lengthwise as on a net- has remained essentially unchanged to this day. Even the final 
ting needle. Where the former method is employed, the bobbin is mechanization of the craft through introduction of power machin- 
usually encased in a shuttle, but among primitive peoples the ery has not changed the basic principle of weaving. 
latter is the more common. In  Indonesia and Indo-China the Other techniques had been devised to the same end: single ele- 
material used in weaving is generally cotton, and this is also ment techniques-looping, netting, knitting, crocheting-and mul- 
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days in Ashanti the king appeared to hold "copyright" of all 
new designs, which were treated as a "tartan." Among the Sema 
Sagas a woman may not weave while her husband is away hunt- 
ing, trading or fighting. The Ashanti hold it  wrong to break or 
burn any part of a loom, and they therefore throw those which 
are past service into a stream. If a man weaver commits adultery 
with the wife of a weaver a sheep must be sacrificed in atonement 
to the loom as well as to the ancestral stools. 

BIBLIOGRAPHY.-L. E. Start, "Burmese Textiles," Bankfield Museum 
Notes, series 2 ,  No. 4, and "Coptic Cloths," Bankfield Museum Notes, 

series Smithsonian a ,  No. Institution, 7 ;  W. H .  Bureau Holmes, of "Textile Ethnology, Fabrics Bulletin in Ancient No. 7 (1889) Peru," ; 
Otis T. Mason, Woman's Share i n  Primitive Culture (1894), The 
Origins of Invention (1895), and "A Primitive Frame for Weaving 
Narrow Fabrics," Smithsonian Institution Bwreau of Ethnology, Ann. 
Rep. (1901) ; C. Hose and W. McDougall, The Pagan Tribes of 
Borneo (1912) ; H .  Ling Roth, "Studies in Primitive Looms," Bank- 
field Museum Notes, series 2, Nos. 8-11 (also in Journ. Royal Anthrop. 
Soc., vols. x1vi.-xlviii. 1916-18), and "Ancient Egyptian and Greek 
Looms," Bankfield Musez~m Notes, series z, No. z; J. H. Hutton, 



WEAVING, HAND 

handled with few tools, 

U S I N G  S H A F T  LOOM; FROM "BOOK OF 

I N G  O N  LEKYTHOS (SCENT : other combinations of selected loom which, in vertical position, is also the tapestry loom of today. 
A T H E N I A N .  ABO UT 560 B.C. warps, and pressing it into place. Another loom, allowing for subtly adjustable tension, therefore 

Earliest weaving was done on finer weaving, is the back-strap loom, in which the lower bar is 
the warp-weight loom where warps were suspended from an upper attached to a belt around the waist of the weaver, who, leaning for- 
bar and weighted at  bottom. Weaving here progressed downward, ward or backbvard can tighten or slacken the warp. This loom 
unlike other weaving. I t  was used in ancient Greece and, more made possible the extraordinary textile achievements of pre- 
recently, by Indians of the North Pacific American coast. Next Columbian Peru and is still found in remote regions of Asia and 
came the two-bar loom, with warp stretched from bar to bar, or, parts of Central and South America. 
for extended length, wound onto the bars. Used either vertically The intersecting weft, crossing between raised and lowered 
or horizontally, the warp was held taut by a framework or stakes warps, was first inserted without tool, the extra length being 
in the ground. Early Egyptian records show weaving on such a wound into little bundles, as today in tapestry weaving; i . e . ,  pic- 

torial weaving. Later the weft was wound onto sticks and released 
as it traversed the warp. Einally, to introduce the weft faster 
and in greater length, it was wound on bobbins, inserted into boat- 
like shuttles, and thrust across the opened warp (the shed) in hand 
as well as in power looms. 

To  beat the weft into place, a weaver's sword of wood was an 
early instrument. Later a comblike "reed" was introduced, com- 
bining warp spacing with,pounding of the weft. Suspended from 
the loom framework, the reed swings against the woven fabric 
pressing successive wefts against it. 

A first device for speeding up the selection of warps between 
which the weft passes was the shed-rod, carrying raised warps. 
To raise the opposite warps, an ingenious device, called a heddle, 
was introduced. The warps running under the shed-rod were tied 
with string-loops to a second rod! the heddle-rod, and they now 
could be raised past those on the shed-rod with one upward motion. 
Later, series of heddle-rods replacing the shed-rod facilitated the 
production of weaves based on more complex warp operation than 
that demanded for the plain weave, based on the principle of op- 
posites. 

I n  the medieval loom the heddle-rods! now called shafts or 
harnesses, were suspended from the framework, similar to the 
pounding device, and were attached to foot treadles, as they are 
on hand looms today. They are still found on power looms. 
Though of incalculable value in saving time, this invention limited 
the thus far unlimited, primitive, warp selection. 

To  regain some of the early freedom, the highly developed draw- 
loom was devised. Chinese in origin, developed for elaborate pat- 
tern weaving, such as brocades and damasks, it was later adopted 
in Europe. I t  was superceded by a further mechanized warp- 
selection method, Jacquard weaving, still in use today, though 
transferred during the past century to power-driven machinery. 

Among high achievements in hand weaving, Coptic as well as 
\'-, early Peruvian weaving must be recognized, the latter surpassing 

perhaps in inventiveness of weave structure, formal treatment, 
and use of colour, other great textile periods. In  fact practically 

B Y  COURTESY OF THE A M E RI C A N  MUSEUM OF  N A T U R A L  HI STO RY all known methods of weaving had been employed in ancient Peru, 
P R E - C O L U M B I A N  BACK-STRAP LOOM and also some types now discontinued. 



WEBB 
Today, hand weaving is practised mainly on the medieval shaft 

loom with few harnesses. No longer of consequence as a manu- 
facturing method in an industrial age, it concerns itself chiefly 
with fabrics for decorative use. Increasingly, though, industry is 
turning to hand weavers for new design ideas, worked out on hand 
looms, to be taken over for machine production. Hand weaving is 
included in the curriculum of many art schools and ar t  depart- 
ments of colleges and universities, as an art discipline able to con- 
vey understanding of the interaction between medium and process 
that results in form. I t  has survived through the ages as an art 
form in tapestry. 

Hand weaving has also been taken up in the field of occupational 
therapy, having, though, as its aim there neither an educational 
nor an artistic end but solely that of rehabilitation. 

I t  should be realized that the development of weaving is de- 
pendent also upon the development of textile fibres, spinning and 
dyeing, each a part of the interplay resulting in a fabric. Recent 
advances in the production of synthetic fibres and new textile 
finishes are having profound effect upon the weaving of cloth. 

(AN. A.) 

WEBB, MATTHEW (1848-1883), English endurance swim- 
mer popularly known as "Captain Webb," was the first person to 
swim the English channel. Born at  Dawley, Shropshire, Jan. 18, 
1848, he first attracted international attention when, on July 3, 
18'75, he swam the Thames from Blackwall pier, East London, to 
Gravesend, Kent (20 mi.) in 4 hr. 45 min., a record which stood 
for 24 years. Seven weeks later, on Aug. 24-25, he swam the 
channel, from Dover to Calais, in 21 hr. 45 min. 

Captain Webb died on July 24, 1883, attempting to swim the 
whirlpool rapids below Niagara falls. See also SWIMMING: Chan- 
nel Swimming. (J. D. McC.) 

WEBB, PHILIP SPEAKMAN (183 1-191 5), British archi- 
tect of the Gothic school, was born at  Oxford on Jan. 1 2 ,  1831. 
H e  was educated at  Aynho, Northamptonshire, and entered 
the office of G. E. Street, Oxford, where he met William Morris. 
I n  1856 he set up for himself in London and after the establish- 
ment of the firm founded by Morris produced for them many 
designs for varied purposes. house decoration, tiles, jewelry, fur- 
niture, etc. LVebb designed many country houses and one church, 
a t  Brampton, Cumberland (1875). His first house was built for 
William Morris (Red house, Upton, 1859). He also made addi- 
tions to old houses; for example, Berkeley castle and Pusey house, 
Berkshire. Webb was the inventor of a method by which old build- 
ings were strengthened by filling the interior of the walls with 
new material. This procedure was often used by the Society for 
the Protection of Ancient Buildings, which Webb and Morris 
jointly organized and founded in 1877. Webb died a t  Worth, Sus- 
sex, on April 1 7 ,  1915. 

WEBB, SIDNEY JAMES, IST BARON PASSFIELD (1859- 
1947), and BEATRICE (nCe POTTER) (18 58-1943)~ English 
leaders of social and economic reform, for half a century exercised 
far-reaching influence on the outlook of their time. Their books 
had norld-wide circulation; the effect of their joint action was not 
less notable. 

Sidney Webb was born on July 13, 1859, in London, of East 
Anglian stock. His father was an accountant; his mother carried 
on a hairdressing business. Educated on the continent and at the 
City of London and Birkbeck colleges, he left school a t  16 and in 
1878, after a brief period of commercial employment, won a place 
in the war office. Successful in a series of competitive open exami- 
nations, he passed from the clerical to the administrative grade in 
1881 and spent ten years in the colonial office. I n  1885 he was 
called to the bar; in the same year he joined the Fabian society 
(q.v.), where Bernard Shaw was a lifelong friend. His contribu- 
tion to Fabian Essays (1889) was read by Beatrice, one of the nine 
daughters of Richard Potter, a wealthy and enterprising industrial 
magnate in Tadcaster. Born in Gloucester, Jan. 22, 1858, and pri- 
vately educated, Beatrice shared her father's work, traveled widely 
with him and acted as his London hostess. In  1887 she entered the 
field of social work as assistant to her cousin Charles Booth (q.v.), 
in the inquiry published as Life and Labour of the People in Lon- 
don (17 vol., 1891-1903). At the time of her first meeting with 

Sidney Webb, she was engaged on The Co-operative Movement zn 
Great Brrtain (1891). I n  1892 they married. Henceforward, re- 
sources and talents were fused. Their London home-41 Gros- 
venor road-became a workshop for a long series of books, a hive 
of intellectual activity and a serious social centre of a unique kind. 

Leaving the civil service in 1891, Sidney was elected, on a forth- 
right Fabian program, as a Progressive member of the new London 
county council (L.C.C.). He held his seat a t  Deptford, with in- 
creasing majorities a t  each election, until he resigned in 1910. 
Much of his L.C.C. activity was devoted to education; he has been 
called the parent of London's educational system (see EDUCATION, 
HISTORY OF). The Webbs were the power behind the Balfour Edu- 
cation acts of 1902 and 1903; they did much to give London a 
teaching university; and they promoted the development of the 
London School of Economics. Sidney served on many royal com- 
missions, including that of 1903-06 on trade unions; Beatrice was 
a member of the commission on the poor law. 

Its famous minority report (1909) challenging the basis of the 
entire poor-law system, signed by Beatrice, was written, as usual, 
jointly by herself and her husband (see POOR LAW: Reports 
o f  the Royal Commissions, 1909). They organized a great crusade 
in favour of the minority report; its failure, a t  the time, brought 
them into party politics, hitherto eschewed. In  1913 they founded 
the New Statesman; in 1914 Sidney became a member of the war 
emergency committee set up by the Labour party and largely di- 
rected its domestic policies. He wrote the manifesto Labour and 
the New Social Order, on which the party fought the elections of 
1918, 1922 and 1924; he was, from 191 j to 1925, a member of the 
party's national executive. In 1918 he stood as member of par- 
liament for London university; in 1922 he was elected M.P. for 
Seaham Harbour. In  the 1924 Labour government he was an ade- 
quate president of the board of trade. H e  resigned his seat in 
1928, but in the government of 1929 he came back, under strong 
pressure, to be secretary of state for the colonies, with a seat in the 
house of lords as Baron Passfield-a title his wife never used. The 
name was derived from the pleasant house, Passfield Corner, in 
Liphook, Hampshire, to which they had retired in 1928, giving up 
their London home but not their contacts. In 1932 they visited 
the U.S.S.R. and in 1935 published their last major book, Soviet 
Communism, in which the doctrine of "gradualism," to which they 
had been so long devoted, seemed to be thrown over. In  1944 Sid- 
ney Webb was awarded the Order of Merit. Beatrice died in Lip- 
hook on April 30, 1943; he died four years later, on Oct. 13, 1947, 
also in Liphook. Their ashes are interred in Westminster abbey. 

The most important works by the Webbs are: The History of 
Trade Unionism (1894; rev. ed., 1920); Industrial Democracy 
(1897; new ed., 1920); English,Local Government, 9 vol. (1906- 
29; includes English Poor Law History, 3 vol.); The Break-up o f  
the Poor Law (1909) ; English Poor Law Policy (1910) ; A Consti- 
tution for the Socialist Commonwealth of Great Britain (1920); 
The Consumers' Co-operative Movement (1921); The Decay o f  
Capitalzst Civilization (1923) ; Soviet Communism: a N e w  Civili- 
sation? (1935; 3rd ed., 1945). 

Beatrice Webb also wrote M y  Apprenticeship (1926) and Our 
Partnership (ed. by B. Drake and Margaret I.  Cole, 1948). Her 
Diaries, 1912-1924 were also edited by Cole (1952). 

See M .  A. Hamilton, Sidney and Beatrice Webb (1933) ; M .  I. P. 
Cole (ed.), The Webbs and Their Work (1949). (M A. H.; X.) 

WEBB, WILLIAM HENRY (1816-18gg), U.S. naval archi- 
tect and the leading shipbuilder in New York for over 30 years, 
was born in New York city on June 19, 1816. He began shipbuild- 
ing at the age of 20, and by 1869 he had built more tonnage than 
any other U.S. builder. Bold and versatile in his designs, he built 
packets, clippers and side-wheelers, sailing vessels and steamships, 
wooden ships and ironclads. He also built war vessels for Russia, 
Italy and France. 

Webb closed his shipyard in 1869, due to the shift from wood to 
iron construction, but continued his shipping interests until 1872 
when he retired because of ill-health. H e  died in New York on 
Oct. 30, 1899. 

Webb's most permanent and important contribution was the 
founding, building and endowing of Webb Institute of Naval Archi- 



WEBER 
tecture at  Glen Cove, N.Y., in 1889. (F. E. HA.) 

WEBER, ALBRECHT (1825-1901), German orientalist, one 
of the most outstanding Sanskrit scholars of his generation, who 
contributed greatly to the development of European knowledge 
in ancient Indian studies, was born a t  Breslau on Feb. 17, 1825. 
In 1856 he was appointed teacher of Sanskrit a t  the University 
of Berlin and in 1867 he became professor of ancient Indian lan- 
guages and literature, which appointment he held until his death 
in Berlin on Nov. 30, 1901. I t  was chiefly in the field of Vedic 
literature, especially in the old Vedic ritual texts, that he excelled 
as a scholar. He contributed largely to the Vedic portions of the 
great Sanskrit dictionary of 0. von Bohtlingk and R. Roth. 
Although his principal work was on Sanskrit, he also took a keen 
interest in Prakrit: his edition of the Prakrit poems ascribed to 
Hala and his study of the Jaina Prakrit manuscripts in the Berlin 
Royal library are his most important works in this field. 

Among Weber's important ~ublications are: White  Yajurveda 
(1849-59) ; Akademische Vorlesungen iiber indische Literatzcr- 
geschichte (1852); Indische Studien (1849-98), a review which 
Weber started and edited and to which he largely contributed; and 
Verzeichnis der Sanskrithandschriften der kgl. Bibliothek zu Ber- 
lin (1853-92). (J .  BR.) 

WEBER, CARL MARIA FRIEDRICH ERNEST 
VON (1786-18a6), German composer, was born at  Eutin, near 
Lubeck, on Dec. 18, 1786, of a family long devoted to art. His 
father, Baron Franz Anton von Weber, a military officer in the 
service of the palgrave Karl Theodor, was an excellent violinist, 
and his mother once sang on the stage. In 1778 Franz Anton 
was appointed director of the opera a t  Liibeck. In  I779 the 
prince-bishop of Eutin made him his Kapellmeister, and five years 
later he went to Vienna. placed two of his sons under Michael 
Haydn, and in I 785 married the young Viennese singer Genovefa 
von Brenner. In the following year Carl Maria was born-a 
delicate child, afflicted with congenital disease of the hipjoint. 

Carl Maria von U7eber became familiarized with the stage from 
his earliest infancy. Franz Anton hoped to see him develop into 
an infant prodigy, like his cousin Mozart. The child was taught 
to sing and place his fingers upon the pianoforte almost as soon 
as he could speak, though he was unable to walk until he was 
four years old. Happily his powers of observation and aptitude 
for general learning were so precocious that he seems, in spite 
of all these disadvantages, to have instinctively educated himself. 
In  1798 Michael Haydn taught him gratuitously at  Salzburg. In  
April the family visited Vienna, moving in the autumn to Munich. 
There the child's first composition-a set of "Six Fughettasn- 
was published, with a pompous dedication to his half-brother 
Edmund; and there also he took lessons in singing and in com- 
position. Soon afterward he began to play successfully in public, 
and his father compelled him to write incessantly. Among the 
compositions of this period were a mass and an opera-Die Macht 
der Liebe und des Weins-now destroyed. A set of "Variations 
for the Pianoforte," composed a little later, was lithographed by 
Carl Maria himself, under the guidance of Alois Senefelder, the 
inventor of the process. In  1800 the family moved to Freiburg. 
mhere Ritter von Steinsberg gave Carl Maria the libretto of an 
opera. Das Waldmadcherz, mhich the boy (not yet 14) at  once set 
to music, and produced in the folloxing November at Freiburg. 

Carl Maria returned with his father to Salzburg in 1801, 
resuming his studies under Michael Haydn. There he composed 
his second opera, Peter Schmoll und seine Nachbarn, which was 
unsuccessfully produced at  Nuremberg in 1803. In that year 
he again visited Vienna, where, though Joseph Haydn and Al- 
brechtsberger were both receiving pupils, his father preferred 
placing him under Abt Vogler. Through Vogler's instrumen- 
tality Carl Maria was appointed conductor of the opera Bt Breslau, 
before he had completed his eighteenth year. He began a new 
opera called Riibezahl, the libretto of which was "romantic" to 
the last degree, and Weber worked at  it enthusiastically, but it 
mas never completed, and little of it  has been preserved beyond a 
quintet and the masterly overture, which was r e ~ r i t t e n  in 1811 
under the title of Der Beherrschcr der Geister. Quitting Breslau 
in 1806, Weber removed in the follo~ving year to Stuttgart, where 

he had been offered the post of private secretary to Duke Lud- 
wig, brother of Frederick. king of Wiirttemberg. He worked hard, 
and in 1809 remodeled Das Waldmadchen, under the title of Syl- 
v a m .  Weber removed to Darmstadt in order to  be near his old 
master Abt Vogler. and his fellow-pupils Meyerbeer and Gans- 
bacher. On Sept. 16. 1810, he reproduced Sylvana a t  Frankfort, 
but with very doubtful success. His new comic opera Abu Hassan 
was completed at Darmstadt in January 181 I .  

Weber started in February 1811 on an extended artistic tour, 
during which he made many influential friends, and on June 4 
brought out Abu Hassan with marked success a t  Munich. His 
father died at  Mannheim in 181 2 .  In  1813 Carl Weber's wander- 
ings were brought to an end by the unexpected offer of an ap- 
pointment as Kapellmeister at  Prague, coupled with the duty of 
entirely remodeling the performances a t  the opera house. H e  re- 
tained this post till 1816. He composed no new operas. but he had 
already written much of his best pianoforte music, and played 
it with never-failing success, while the disturbed state of Europe 
inspired him with some of the finest patriotic melodies in existence. 
First among these stand ten songs from Korner's Leyer und 
Schwerdt, including "Vater. ich rufe dich," and "Lutzow's wilde 
Jagd"; and in no respect inferior to these are the splendid choruses 
in his cantata Kampf und Sieg, which was first performed a t  
Prague. on Dec. 2 2 .  181 5. 

Weber resigned his office at  Prague on Sept. 30, 1816. and on 
Dec. 21, Frederick Augustus, king of Saxony, appointed him 
Kapellmeister at  the German opera at  Dresden. Weber had pre- 
viously meditated turning Der Freischiitz into an opera, and, with 
the assistance of Friedrich Kind, he produced an admirable li- 
bretto, under the title of Des Jagers Braut. H e  had dealt with 
the supernatural in Riibezahl, and in Sylvana with the pomp and 
circumstance of chivalry; but the shadowy impersonations in 
Riibezahl are scarcely less human than the heroine who invokes 
them; and the music of Sylvana might easily have been adapted 
to a story of the 19th century. But Weber now knew better than 
to let the fiend in Der Freischiitz sing; with three soft strokes 
of a drum below an unchanging dismal chord he brings him straight 
to us from the nether world 

Weber wrote the first note of the music of Der Freischiitz 
on July a-beginning with the duet which opens the second act. 
But nearly three years elapsed before the piece was completed. 
In  the meantime the performances at  the opera house were no 
less successfully remodeled at  Dresden than they had already 
been at  Prague, though the work of reformation was far more 
difficult. Having, after much difficulty, broken off his liaison with 
Margarethe Land, Weber married the singer Carolina Brandt, a 
consummate artist. The new opera was completed on May 13, 
1820. He had engaged to compose the music to JVolff's gypsy 
drama, Preciosa. Two months later this also was finished, and 
both pieces ready for the stage. 

I t  had been arranged that both Preciosa and Der Freischutz- 
no longer known by its original title, Des Jagers Braut-should be 
produced at  Berlin. Preciosa was produced with great success a t  
the old Berlin opera house on June 14, 1821. On June 18, the 
anniversary of the battle of Waterloo, the opening of the new 
Schauspielhaus was celebrated by the production of Der Frei- 
schiitz. I ts  success was triumphant, and it was received with equal 
enthusiasm at  Vienna on Oct. 3 and at  Dresden on Jan. 26, 1822. 
Yet Weber's position as Kapellmeister mas not much improved by 
his success. For his next opera Weber accepted a libretto based, 
by Frau Wilhelmine von Chezy, on the story of Euryanthe, as 
originally told in the 13th century, in Gilbert de Montreuil's 
Roman de la Violette, and repeated with alterations in the De- 
Cameron, in Shakespeare's C y m b ~ l i n e ,  and in several later forms. 
The work was produced at  the Karntnerthor theatre in Vienna, on 
Oct. 25. 1823. and received with enthusiasm. 

Weber's third and last dramatic masterpiece was an English 
opera. written for Covent Garden theatre. upon a libretto adapted 
by PlanchC from Wieland's Oberon. I t  was disfigured by the 
spoken dialogue abandoned in Euryanthe; but in musical beauty 
it is quite equal to it, while its fairies and mermaids are as vividly 
real as the spectres in Der Freischiitz. Though dying of tubercu- 



WEBER-WEBER AND FIELDS 
losis lVeber began to compose the music on Jan. 23, 1825. Charles geschichte in ihrer Bedeutung fur das Staats- und Privatrecht 
Kemble had offered him F1,000 for the work, and he could not (1891). Later he turned to the study of sociology; the main chal- 
afford to rest. He finished the overture in London, a t  the house of lenge to his mind was the Marxist idea of economic determinism. 
Sir George Smart, soon after his arrival, in March 1826; and on In a thorough historical study Die protestantische Ethik und der 
April 1 2 ,  the work was produced with triumphant success. Weber Geist des Kapitelismus (1904-05; Eng. trans.. The Protestant 
was found dead in his bed on the morning of June 5, 1826. Besides Ethic and the Spirzt o f  Capitalism, 1930). he tried to prove that, 
his three great dramatic masterpieces and the other works already in this case at least, religious and ethical ideas were of overwhelm- 
mentioned, IVeber wrote two masses, two symphonies, eight can- ing significance. The problem of historical causation developed 
tatas, and a large number of songs, orchestral and pianoforte into an even broader question: in view of the failure of other cul- 
pieces, and music of other kinds, amounting altogether to more tures to produce a capitalized economy. what factor in the spiritual 
than 250 compositions. history of the western world is responsible for capitalism? (See 

Weber's style rises, in his three greatest works, to heights which CAPITALISM ) Weber found an answer only by thoroughly study- 
shox5 his kinship with the great classics and the great moderns. ing the religious and social history of India, China and the 
His intellect was quick and clear; but yet finer was the force of Jews His results mere published in three volumes, Gesammelte 
character with which he overcame the disadvantages of his feeble Aufsatze zur Religionssoziologie (1920-21; Eng. trans., "The Re- 
health, desultory education and the mistakes of his youth. With ligions of the East Series," 1952-58) His H'irtschaft und Gesell- 
such intellect and character, every moment of his short life was schaft (1921; Eng. trans.. On Law in  Economy and Society, 1 ~ 5 4 )  
precious; and it is impossible not to regret the placing of his train- is a systematic presentation of the sociological factors (economic 
ing in the hands of Vogler. and noneconomic) that shaped history-a grandiose attempt to 

lf'eber's master was an amiable charlatan, whose weakness as a s h o ~ ~  that world history lends itself to systematic treatment. (See 
teacher was exposed, in perfect innocence, by his trio illustrious pu- E c o ~ o n f ~ c s .  The Critical Schools.) In  his contribution to scien- 
pils Meyerbeer wished to be famous as the maker of a new epoch tific methodology, Gesammelte Aufsatze zur Wissenschaftslehre 
in opera. Weber could not help being so in reality. But all his (1922; Eng. trans.. Methodology of the Social Sciences, 1949), 
determination could not quite repair the defects of his purely musi- Weber argued that human studies are different in nature from sci- 
cal training, and though his weaknesses are not of glaring effect in ence because sympathetic understanding (Verstchen) and valua- 
opera, still there are moments when even the Stage cannot explain tions play a decisive role, and the elaboration of the typical leads 
them away. Thus the finale of Der Freischutz breaks down SO ob- to the creation of specific concepts ( Ideal typus) ,  The great po- 
viously that no one thinks of it as anything but a perfunctory mind- litical thinker of the Weimar republic, he was a firm believer in the 
ing-up of the story, though it really might have made quite a fine democratic ideals of the west. 
subject for musical treatment. It'eber also wrote Gesammelte Aufsatze zur Sozial- und Wirt -  

In  Eztryanthe Weber attained his full power, and his inspiration schaftsgeschichte (1924; Eng trans,, Theory o f  Social alZd ~ c ~ -  
did not leave him when this work needed large musical designs. nomic Organization, 1947) ; Gesammelte Aufsatze zur Soziologk 
But the libretto was full of absurdities; especially in the last act, und Sozialpolitik (1924) ; Gesamlnelte politische Schriften 
which not even nine remodelings under lf'eber's direction could (1921) ; Wirtschaftsgeschichte (lecture notes), ed by S, Hellman 
redeem. Yet it is easy to see &hy it fascinated him, for, mhatever and M Palyi Eng trans., 192;), From Max H'eber: Es- 
may be said against it in regard to probability and literary merit, says in Sociology was translated and edited by Hans H.  Gerth and 
its emotional contrasts are highly musical: it is through them that C, Wright  ill^ (1946). 
the defects invite criticism. See Marianne Weber, Max Weber: ein Lebensbild ( 1 9 2 6 ) ,  with a 

WEBER, ERNST HEINRICH (1795-1878), German anat- full bibliography (K. MM.) 
omist and physiologist, a pioneer in the field of psychophysiology, WEBER, WILHELM EDUARD (1804-1891). German 
mas born in Wittenberg. June 24, 1795, the oldest of three brothers, physicist noted for his contributions to the study of electricity 
all of whom achieved distinction in science (see WEBER, WILHELM and electromagnetism. mas born at  m7ittenberg on Oct 24, 1804. a 
EDUARD) From 1818 until his death Weber held a chair at Leip- younger brother of Ernst Heinrich Weber, author of Weber's law. 
zig, Though he conducted many investigations on the internal He studied at  Halle and Gottingen, was one of the seven professors 
organs, he is knoun ,-hiefly for  his work on touch, a field in which who were expelled for protesting against the action of the king of 
he conducted many original experiments and published two books: Hanover (Ernest .4ugustus, the duke of Cumberland) in suspend- 
De tactu: artnotationices et physiologicae (1834); and Der T a t -  ing the constitution (1837). He was professor at  Leipzig (1843) 
sinn z~nd dns Gemeingefklzl, first as a section of Rudolf Wagner's and in 1849 returned a$ professor at G o t t h e n .  
Handwiirterbuclz der Plzysiologie (1846) and later as a separate There was at  that time no system either of stating or measuring 
book (1851). Weber died in Leipzig on Jan. 26, 1878. electrical quantities; but Weber showed, as his colleague C. F. 

\Veberls experiments on cutaneous localization and the two- Gauss did for magnetic quantities, that it is both theoretically and 
point threshold led to his theory of sensory circles-small regions practically possible to define them, not merely by reference to 
of common innervation that are projected upon the brain-a fore- other arbitrary quantities of the same kind, but in terms in which 
runner of R H Lotze's theory of local sign and of the doctrine of the units of length. time and mass are involved. Weber's theory 
isomorphism of Gestalt psychology of electricity mas founded on the views of Gustav T Fechner, who 

From the localization of touch Weber went to the localization considered that positive and negative charges move in a conductor 
of sound. but these attracted little attention. His with equal and opposite velocities. From this he worked out the 
measurement of sensibility-the just noticeable difference between law of forces between charges. Weber's work on electricity did 
sensations-might also have been neglected had his results not at- much to stimulate mathematical physicists. He also carried on 
tracted the attention of G. T Fechner (q .v  ), who made them the extensive researches in the theory of magnetism and developed 
basis of psychophysics Weber discovered the principle that ra- Michael Faradayls ideas regarding the explanation of diamagnetic 
tios. not absolute differences, are required for the discrimination phenomena. In his observations in terrestrial magnetism he not 
of least perceptible differences. Fechner saw the significance of only employed an early form of mirror galvanonieter but, about 
these results for his own theory, gave mathematical form to the 1833. devised a system of electromagnetic telegraphy, by which a 
empirical relationship and called the formulation Weber's law. distance of about o,ooo f t .  was &orked over. In  coniunction with 

(K.  M.D.1 his brother ~ r n s t  h e  published in 1825 a well-know: treatise on 
WEBER, MAX (1864-1920), influential German sociologist waves, Die Wellenlehre auf Experimente gegriindet; and in 1836 

and political economist, was born at  Erfurt on April 21, 1864. and he collaborated with his younger brother. the physiologist Eduard 
died in Munich on June 14. 1920. He was a professor a t  the uni- Friedrich Weber (1806-71), in an investigation into the mechanism 
versities of Berlin (1893)) Freiburg (1893)~ Heidelberg (1897) of walking. 
and Munich (1919). As a student of legal and economic history, He died at Gottingen on June 23, 1891. 
his first important work in this field myas Dze romische Agrar- WEBER AND FIELDS, U.S comedians and theatrical man- 



WEBERN-WEBSTER 
agers. JOSEPH M. WEBER was born Aug'. 11,1867, and LEW (Lewis 
Maurice) FIELDS, Jan. 1, 1867, both in New York city. In  1877 
they made their first appearance in public, enacting together a 
juvenile sketch. They perfected their comedy teamwork over the 
next eight years, appearing chiefly in Dutch sketches. In  1885 
they formed their own company and ten years later took over 
management of the Broadway Music hall, which thereafter was 
popularly called "the Weber and Fields." Their shows consisted 
chiefly of informal song, dance and comedy routines; and their 
burlesques of popular plays of the p e r i d ,  under such titles as The 
Great Decide and Without  the Law, were featured. In  1904 Fields 
left the partnership and opened Fields' theatre. The team re- 
united in 1912 to produce Hokey-Pokey at  the Broadway theatre, 
which Weber had continued to manage. Fields died in Los Aneeles, 
Calif., July 20, 1941; Weber, May-10, 1942, also in Los ~ngeles .  

(S. W. H.) 
WEBERN, ANTON (1883-$9451, Austrian cbmposer, was 

born in Vienna on Dec. 3, 1883. He studied at  Vienna university, 
taking the degree of Ph.D. in musicology, and was one of the first 
disciples of Arnold Schijnberg, whose principles he adopted in his 
own works. I n  concentration and intensity he even exceeds Schon- 
berg, and fragmentariness and almost complete absence of tangible 
melody or effective rhythm are characteristics of his later composi- 
tions. A typical feature is his use of pianissimo. Webern died on 
Sept. 15,1945, near Salzburg. 

His works include: choral cantatas; two string quartets, op. 5 
and 9 ;  pieces for violin and piano, op. 7; passacaglia, symphony 
and variations for orchestra; Geistliche Lieder for soprano with 
five instruments, op. 17; other vocal and instrumental chamber 
music; and five sets of songs. 

WEBER'S LAW: see PSYCHOPHYSICAL METHODS. 
WEBSTER, DANIEL ( I  782-1852], American statesman 

and lawyer, was born in Salisbury (area now in Franklin), N.H., 
Jan. 18, 1782. His parents were rugged New England farming 
people. Daniel was the delicate one of the family, and not par- 
tlcularly inclined to farm work. From childhood, however, he 
loved out-of-door life, was exceedingly fond of hunting and fish- 
~ n g ,  and unusually skilful a t  them, and this taste, which became 
strong in his youth, clung to him through all his long career. 

His early schooling was primitive. But he had a passion for 
books of all sorts. Bits of the poets and illustrations from the 
great historians were always ready to his hand when he needed 
them and came out with singular appropriateness in later years. 
I t  has been urged that he was indolent. So was Sir Walter Scott. 
But Scott could do more work in a day than other men in a week; 
and so could Webster. His mind seized the essence of things. 

These intellectual gifts were so manifest that Webster's father 
made great sacrifices to  send the boy to Phillips academy, Exeter, 
and then to Dartmouth college. His college record was good, but 
not remarkable; like many men of genius, he preferred other 
things to the appointed task. I t  is said that in early days he was 
reluctant to  speak in public, but toward the end of his college 
career he was known as something of an orator and debater, and 
when he was 18, a year before his graduation in 1801, he was in- 
vited to deliver the Fourth of July address for the town of Han- 
over. Some of these early speeches have been preserved, and while 
crude, they suggest what was to come. 

With a mind like Webster's the law seemed the inevitable voca- 
tion, and the little teaching he did was merely a means to an end. 
As was the custom in those days, he went into the office of a prac- 
tising lawyer in Boston, and the invaluable training of Christopher 
Gore no doubt went far in making his pupil the great lawyer that 
he afterwards became. H e  was admitted to the bar in 1805, and in 
1807 settled himself to practise in Portsmouth. His reputation in 
law is quite as great as, perhaps more unclouded than, in states- 
manship. His clear, massive, gorgeous, overwhelming eloquence 
carried juries with him as well as parliaments, and no estimate of 
his eloquence is complete that does not allow for the superb per- 
sonality that gave it weight and vigour. H e  was a notable presence, 
even to those who passed him unknown in the street. The dignity 
of his solid figure, the rich and varied music of his voice, above all 
the penetrating splendour of his eyes, gave his spoken words a 

glory which we cannot recover, effective as his speeches often are 
in print. Of his jury triumphs the best known is that in the White 
murder case. His most celebrated plea before the Supreme Court 
in Washington is that for Dartmouth college, in  1818, when the 
personal touches, notably, "It is, as I have said, a small college, 
and yet there are those who love it," so affected all present that  i t  
was said of Chief Justice Marshall that "the deep furrows of his 
cheek expanded with emotion and his eyes suffused with tears." 

Party passions, together with the power of his tongue, naturally 
took Webster into politics. I t  is said that even in childhood he 
began to study the Constitution as printed on a cotton handker- 
chief. From 1813 to 1817 he was a rnember of the House of Rep- 
resentatives. New England a t  that time was bitterly opposed to 
the Madison Administration, t o  the Democratic Party, and espe- 
cially to the war with England, and Webster's eloquence was used 
unsparingly to  express these New England prejudices, though he 
cannot be connected with the more or less disloyal Hartford Con- 
vention. At this early period, in curious contrast to  his later views 
and arguments, he was hostile to a protective tariff, feeling that  i t  
would complete the ruin of the New England shipping interests, 
already sufficiently imperilled by the cost of the war. 

While he was out of politics, from 1817 t o  1823, Webster de- 
voted himself energetically and profitably to the practise of law. 
During these years he was making his great reputation as a histor- 
ical orator. In  1820 he delivered the bi-centennial speech a t  Ply- 
mouth, celebrating the landing of the Pilgrims, and it  is probable 
that in the line of general eloquence he never reached a greater 
height than this. The significance of America, the political, social 
and religious principles that America stood for, and the splendid 
development and prospects of the Anglo-Saxon race, were por- 
trayed with a dignity and amplitude which good judges consider 
worthy to be compared with Demosthenes o r  Burke. Webster's 
impressive delivery, his intense, magnetic hold upon his audience, 
were never more fully manifested than upon this occasion. Tick- 
nor, who was present, gives a vivid account of his own experience : 
"I was never so excited by public speaking before in my life. Three 
or four times I thought my temples would burst with the gush of 
blood. . . . When I came out 1 was almost afraid t o  come 
near to  him. I t  seemed to me as if he was like the mount that might 
not be touched and that burned with fire. I was beside myself, and 
am so still." The address delivered on the anniversary of the battle 
of Bunker Hill, in 1825, was another of these historical tributes, 
equally successful and well known. On Aug. 2 ,  1826, Webster gave, 
in Faneuil hall, Boston, the eulogy on John Adams and Thomas 
Jefferson, who had both died on the Fourth of July previous. This 
speech contains the famous words, attributed to John Adams, 
"Sink or swim, live or die," etc., which have probably been re- 
peated in school declamations as  often as any piece of rhetoric in 
the English language. I n  1823 Webster again appeared i n  the 
House of Representatives, and in 1827 in the Senate, in which he 
was to  play so great a part for many years. The Missouri Com- 
promise (9.v.) of 1820 had for the time apparently settled the 
question of slavery, but in reality the rift between the two sections 
of the country had been opened, and it  was not ever really t o  be  
closed again until after the Civil War. 

Webster's position with regard to slavery was taken a t  this time, 
and in spite of his conduct in later years, i t  cannot be said that  his 
theoretical attitude was ever altered. H e  believed, as did so many 
good men and leaders, both North and South, that slavery was a n  
evil, disastrous to the white race as much as to the black. The  
earlier great men of the South in the main held this view, and it  
was left for Calhoun and Jefferson Davis, under the controlling 
influence of cotton, to discover that the enslavement of the blacks 
was ordained by God for the benefit of everybody. But Webster 
believed first of all in the Constitution. The Constitution recog- 
nized slavery, and therefore it  was impossible to meddle with it, 
except to see that its increase and spread were discouraged by  
every means that the Constitution would permit. 

On the other sectional issue, that of the tariff, which some per- 
sons consider even more vital than slavery, inasmuch as i t  meant 
the growing triumph of the industrial North over the agricultural 
South, U'ebster was more aggressive, and distinctly advocated the 
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high protection which the Southern leaders felt to  be fatal to their 
prosperity. But above all Webster ranged himself on the side of 
those who opposed sectional division and disunion tendencies 
altogether. In  1830 a comparatively minor debate as to  the public 
lands brought on the Southern attack upon New England, and 
Webster, in defending his native state, replied to  Hayne with the,  
glorification of the Union, which probably did more t o  unify the 
country than any single utterance of any man. Hayne and his fol- 
lowers often had the technical interpretation of the Constitution 
on their side, but Webster had common sense behind him, he was 
himself the incarnation of common sense, and he gave the common 
sense of a united country a superb, an enduring dignity of expres- 
sion which has never been forgotten and never can be. I n  his argu- 
ments with Calhoun over nullification, in 1833, there is the same 
striking contrast. Calhoun was perhaps more sound as regards 
mere technical logic, but Webster had the weight and the enduring 
substance of human truth. 

I n  this nullification quarrel with South Carolina Webster heart- 
ily supported Andrew Jackson. But there was no sympathy be- 
tween the two. Webster was an aristocratic Whig of the old school, 
Jackson an aggressive Democrat of the America to come, and over 
the bank and other things they came into violent conflict. It  should 
be added that Webster's most serious contributions to political 
thought are to  be found in his discussion of strictly financial mat- 
ters. Moreover, when Jackson went out, in 1836, Webster would 
have liked to come in, and this was one of the acute crises in the 
fever of his presidential desires. I t  is amusing to see how many of 
his biographers deny his ambition. H e  wanted to serve his country, 
they say; he wanted to be where he could be of the greatest use. 
I t  is the old story, and no one has ever yet succeeded in disentan- 
gling the personal from the patriotic motive in these matters. The 
Presidency is the final seal of success in American politics, and no 
man who has given his life to  those politics has ever been willing to 
see the Presidency slip from him without a sigh of despair. "I 
would rather be right than be President," said Henry Clay. But 
Clay and Webster and many another have persuaded themselves 
that the road to being President was the road to being right. Where 
will you find a more ingenuous avowal of ambition than in Web- 
ster's words to his friend Plumer: "I have done absolutely noth- 
ing. At 30 Alexander had conquered the world; and I am 40." 

But Van Buren was elected, and Webster passed by, and for a 
time he turned his thoughts to private life. His affairs needed more 
attention than he could give them. H e  had been twice married, 
first in 1808, to Grace Fletcher, a love-match; second in 1829, to 
Caroline Le Roy. He had an expensive family, and his own tastes 
were expensive. He liked social life of all sorts, and social life was 
costly. He liked eating and drinking, especially the latter. He 
was happy on his great farms, in Franklin and at  Marshfield. 

But the farms and the country life were almost as ruinous as 
dissipation, perhaps more so. And the trouble was aggravated by 
Webster's business habits, or lack of them. H e  was a master of 
theoretical finance, but he could not keep his own private accounts, 
did not even try to keep them systematically. I n  consequence, he 
was always in trouble, always borrowing and renewing. it'hen such 
business methods get mixed up with politics, there may not be cor- 
ruption, but there is terrible danger of it. it'ebster's biographers 
insist that he was never personally dishonest. But there is a pro- 
found remark of Webster himself, which is worth remembering: 
"There are means of influence not generally esteemed positively 
corrupt, which are competent to produce great effects." 

With the failure of his immediate political ambitions, IVebster 
turned his attention to more general matters, and grew anxious to 
see something of Europe. The embassy to England had always 
tempted him, and it  was even said that he had manoeuvred to get 
his friend Everett out of the position so as to succeed him. This 
came to nothing, but in 1839 Webster arranged a trip across the 
water and he was received by his English friends with every pos- 
sible attention and courtesy. H e  wrote rather extensive letters 
home, but it is curious to  note, with these, as with all his corre- 
spondence, the singular lack of intimate personal revelation. In  
reading these lengthy epistles, we may be driven to wonderwhether 
Webster's external life was so active and varied that it left the 

inner life somewhat jejunk and bare. 
Returning from abroad, Webster found the election of 1840 

impending, but his own hopes and aspirations were completely sub- 
merged in the spectacular success of Harrison, with the log-cabin 
and hard cider and Tippecanoe campaign furore. Again it was evi- 
dent that, widely as Webster was esteemed and respected, he had 
not the faculty of personal leadership. Men praised him, but they 
did not vote for him. Instead of the Presidency, he was forced to 
put up with the secretaryship of State, which was given him by 
Harrison, and a t  first continued by Harrison's successor, Vice- 
president Tyler. Tyler soon got into trouble with his Whig cabinet, 
and they all left him but Webster, who incurred some odium by 
remaining. His plea was that he wished to complete the negotiation 
with England about the north-eastern boundary. This was settled 
with Lord Ashburton by the treaty of 1842, an arrangement which 
was entirely satisfactory to neither party, and was therefore prob- 
ably as fair a compromise as could have been devised. This is no- 
table as being almost the only great constructive achievement of 
Webster's career. With all his intellectual and oratorical powers, 
the working of circumstances was such that he was almost always 
in opposition, and had no opportunity to show how well he could 
build for permanence, though the sure logical action of his genius 
would seem to have adapted him peculiarly for such work. 

After the treaty was disposed of, Webster retired from the cab- 
inet and for a time again disappeared into private life. The clouds 
seemed to be gathering about him in many ways. The deaths of his 
children, culminating in that of his daughter Julia, were a terrible 
grief to him. His money complications increased, and though his 
earning power was as great as ever, his gift for spending more than 
kept pace with it. 

When he returned to the Senate in  1845, the political world was 
as dark as his own surroundings. H e  was personally attacked by 
Ingersoll, with charges of dishonesty during his secretaryship. Con- 
gressional investigation cleared him of all but carelessness, yet 
men always spoke of him with a slur or an apology from the finan- 
cial point of view. The menace of the Mexican War was confusing 
everything, and making the issue of slavery more threatening and 
more difficult to  deal with. Webster, like Clay and Calhoun, op- 
posed the war, but he sent his son to fight and die, as did Clay also. 

The vast accession of territory that resulted from the defeat of 
Mexico brought all sorts of slavery complications with it. 'CVebster 
took an active part in these, being in the main anxious to have 
slavery repressed and limited, so far as this was compatible with 
the Constitution. But when, in 1850, Clay brought forward his 
compromise measures, in the desperate attempt to avert actual 
civil conflict, Webster joined him, and the combined influence of 
the two, after months of heated debate, prevailed to have the com- 
promise accepted. Webster's course was abused with the utmost 
violence by the anti-slavery section of the North, and Whittier's 
wail over Ichabod gave the abuse literary dignity and permanence. 
The senator was accused of having betrayed every high principle, 
in the vain hope of getting the South to  support him for the Presi- 
dency. Recent historians have come more and more to reject this 
view. They argue that without the compromise, the Civil War 
would have been precipitated at  that time, and that by postponing 
it for ten years, until the North was strengthened by the immense 
accession of the growing West, the whole course of American his- 
tory was changed. In  this view Webster became, not the destroyer 
but the saviour of his country, and it  must a t  least be believed that 
such salvation was mainly what he aimed at. 

Under Fillmore, he had to be content with the secretaryship of 
State, and he filled this office until the condition of his health 
became so critical that work of any kind was out of the question. 
Perhaps the most notable of his later official acts was his sharp 
correspondence with the Austrian charge' Hulsemann in regard to  
the affairs of Hungary. Webster died on Oct. 24, 1852. 

The details of Webster's death have been recorded with curious 
minuteness by his biographer, Curtis. The dying statesman first 
delivered a senatorial oration on religious matters, perhaps, like 
most of his talk on such subjects, more eloquent than convincing. 
The exhaustion of this prostrated him for the moment. When he 
again came to himself, his words were: "Have I-wife, son, doctor, 



friends, are you all here?-have I ,  on this occasion, said anything 
unworthy of Daniel Webster?" And the audience unanimously 
answered, "no." I t  would be hard to  find a more fitting final utter- 
ance for a man who had lived for 50 years in the statuesque pose. 

Yet it is fair also to remember that Webster's last preoccupation 
on the less personal side was with his country, and he directed that 
the American flag should be kept flying a t  the masthead of his little 
yacht, with a light cast upon it a t  night, so that he  could see it as 
long as he could see anything. 

Webster's writings are best studied in the complete edition, 18 vols., 
I903 This includes the two volumes of correspondence published ear- 
lier by his son. 4 large amount of further correspondence was pub- 
lished by Van Tyne in 1902. The two-volume Life, by Curtis (1869), 
is a storehouse of material, but is eminently partial to the subject. 
H. C. Lodge's "Life," in the American Statesman series, is brilliantly 
written, but under strong Republican and anti-slavery prejudices. The 
True Daniel Webstrr, by Flsher (1911) is sympathetic, and defends 
Webster where he most needs it. The Life by Ogg (1914), is critical 
and dispassionate. The Reminiscences of Lanman and Harvey are 
suggestwe, but not always reliable. The writer of this article, whose 
grandfather was Webster's law partner, possesses a desk and a dispatch 
box which belonged to Webster. In the desk are a number of un- 
published documents tending to support the statements made above 
as to Webster's financial habits. See also Allan L. Benson, Daniel 
Webster (1929). (G. B.) 
WEBSTER, JOHN (fl. 1602-1624), one of the greatest 

tragic writers in English literature. Of his life almost nothing is 
known. I t  is said that he was the son of a London tailor; and 
we learn from his own Preface to  the pageant called Monuments 
of Honour that he was a member of the Merchant Taylors' Com- 
pany and "born free" of it. But this does not prove that either 
he or his father ever actually plied the needle. I t  might be gath- 
ered from the ambiguous classical knowledge exhibited in his 
writings that he was educated at  some school of repute; but his 
close association with so good a scholar as Heywood gave him 
many opportunities of picking up the scraps of Martial and Horace 
which adorn his pages. Reasons have been given for placing his 
birth about 1580; and, as we hear nothing of him after 1625, he 
may have died in that year. These uncertainties are intensified by 
the fact that several persons of that time are known to have borne 
his name. 

At what date he "commenced playwright" is uncertain. We 
learn from Henslowe's diary that he collaborated with Drayton and 
others in Caesar's Fate, 1602, and with Chettle, Dekker and Hey- 
wood in Christmas comes but once a year. Somewhat later his 
name appears with that of Dekker as part-author of Westward 
Hoe and Northward Hoe and in 1604 he contributed the induc- 
tion to Marston's Malcontent. In  1607 "Mr. Dickers and Mr. 
Webster" appear on the title-page of The Famous History of Sir 
Thomas Wyat, a play which had no fewer than five authors and 
a t  least two titles (it is an abridgment of Lady Jane). 

This habit of collaboration perplexes the critic who endeavours 
to appraise merit or mark progress in style. One collaborator may 
easily fall into the manner of the other, and it is not impossible 
that the authors themselves, after a few years, would be unable 
to  name their own portions. Unerringly to trace the hand of Web- 
ster through Elizabethan drama is now impossible, though students 
still essay the task. Mr. Sykes thinks he had a share in Anything 
for a Quiet Life, usually ascribed to Middleton, and in the Fair 
Meid of the Inn, perhaps by Massinger and Ford but printed as 
Beaumont and Fletcher's. Mr. Sykes may be right, and has the 
weighty support of Mr. Lucas; but it is certain that others have 
been wrong. Thus in 1661 A Cure for a Cuckold and A Thracian 
Wonder were ascribed by the publisher Kirkman, probably with- 
out the slightest traditional justification, to Webster and Rowley. 
The former, as a whole, seems to bear rather the mark of Hey- 
wood than of either of the assigned authors; but there is in it 
an episode easily detachable from the rest and of some merit, 
which Gosse and Spring Rice, in 1885, printed separately under 
the title of Love's Graduate, with the wish rather than the assur- 
ance that it might be "a piece of silver-work by the sculptor whose 
other groups are all of bronze." As The Guise and The Late 
Murther of the Sonne upon the Mother (this latter partially by 
Ford) are alike lost, conjecture may here disport itself without 
danger either of proof or of confutation. 

The case of Appizls and Virginia is more important, for on the 
decision as to its genuineness must rest our idea of the width and 
range of Webster's genius. Except for a few remarkable passages, 
this excellent play differs in every may from Webster's certain 
work. The only external evidence is the statement of an unknown 
publisher in 1654, repeated by Humphrey Moseley in 16 j9 ;  
but Webster's authorship was never doubted till in 1911 Rupert 
Brooke submitted the play to a careful analysis and finally, on 
grounds of style and vocabulary, ascribed it t o  Heywood. T h e  
present writer, after carefully considering Brooke's arguments, 
and comparing the play with Heywood's undoubted works (espe- 
cially with the Rape of Lucrece) is inclined to believe that Brooke 
has made out his case. If so, we are, in forming our judgment on 
Webster's powers, limited to the three undoubtedly genuine works, 
The White Devil, the Duchess of Malfy, and the Devil's Law 
Case. 

The last, though considerably the latest of the three-it is dated 
1619 or 1620-may be taken first, and can be easily dismissed. I t  
is a clumsy, involved, inartistic tragicomedy, in which the happy 
ending is brought about by the violation of all probability. With 
many reminiscences of the older and better time, it marks the 
transition to the later and worse fashion of the Caroline drama. 
Its chief merits lie in occasional flashes of Webster's characteristic 
murky imagery and daemonic forcefulness of phrase. There are  
also some touches of a shrewd satirical observation which, though 
not always dramatic, is in itself exceedingly striking. 

But it  is on the two great tragedies that Webster's fame must 
always rest. The White Devil, based on actual events of then 
recent date, was published in 1612, with a preface that interests by 
its tersely-worded appreciations of contemporary writers; and, 
although we know Webster was a slow worker, may be dated 161 I- 
12. The Duchess of Malfy, founded ultimately on a novel of 
Bandello's, cannot be later than 1614; for the researches of 
Charles iVallace have shown that U'illiam Osteler, who acted in  
it, died that year. The two plays, therefore, were written with 
the combined daring of youth and solid strength of manhood. 
They have been said to belong to the "Tragedy of Blood," and 
they certainly have much in common with Kyd's Spanish Tragedy 
on the one hand and with Hamlet on the other. But perhaps it  
would be better-if classify we must-to regard them as a fusion 
of the Blood-Tragedy with the "Machiavellian" type of which 
Othello is the supreme example-that type in which further use 
is made of the Elizabethan conception of a contemporary Italy, 
rich in all the resources of culture, and permeated with all the 
vices of decadence. In it the essential element is the villain, en- 
dowed with matchless cunning, a hatred of good for its own sake, 
and a plentiful lack of conscience. To the exhibition of this con- 
ception Webster brought a certain Juvenalian indignatio which 
informs the work from beginning to end. The dramatic technique, 
coldly considered, is often lamentable; whole scenes are irrelevant, 
characters start up at  random, and description too often takes the 
place of action. With every allowance for the fact that the plays 
were greatly shortened for the stage, these defects are serious, 
and go far to explain the repugnance of such critics as  William 
Archer. But they are far outweighed by stupendous merits-in 
fact by the irresistible power of genius, often it  is true "sufflam- 
inandus," but conquering every obstacle like a rushing torrent. 
There is nothing of the icily regular about Webster. H e  dares all, 
and either vanquishes or fails. The main secret of his lasting ap- 
peal (an appeal perhaps stronger than ever to-day, to  a generation 
that has supped full of the horrors of war) is his accumulation of 
catastrophe on catastrophe, his sense of the ghastly in little things, 
his power of symbolic hinting, and what we may call his sub- 
limation of the pathetic into the portentous. T o  convey all this 
he has, when at white heat, a gift of brief expression, charged with 
the fullest meaning, unmatched except in Shakespeare. T h e  
famous "Cover her face, mine eyes dazzle, she died young," is 
only a supreme instance out of scores. In  the face of this, criti- 
cism has to hold its peace; or, if i t  speaks at  all, takes the form 
of such imitation as Shelley gives us in the Cenci. 

Webster's works were edited by Dyce (4 vols., 1830) and inaccu- 
rately; W. C. Hazlitt (4  vols., 1857)) but all previous edltions are 
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superseded by that of F. L. Lucas (4 vols., 1927, bibliog. in vol. i ) .  population figures see table in MASSACHUSETTS: Population. 
T h e  Whi te  Devil and T h e  Duchess o f  Mal fy ,  Symonds (1888) and 
Sampson (1904). (A. B. So.) 

Criticism, Lamb, Specimens (1808) ; Swinburne, Age of Shake- a suburb of St. MO. ( q . ~ . ) .  
speare (1908) ; Sidney Lee, Dict. Nat .  Biog. (1899) (needs correction WEDDING: see MARRIAGE. 
as to facts) ; Gosse, Seventeenth Cent. Studies (1883); Symonds, WEDEKIND, FRANK (1864-1918), German dramatist, 
Italian By-Ways  (1883). On the story of Vittoria Accoramboni, see was born in Hanover on July 24, 1864. I n  1883 he took up 
Trollope in All the Year Round ,  1860. ( E  E. K.) journalism. Afterward he became an advertising manager and 

WEBSTER, NOAH (1758-1843), U.S. lexicographer whose then, in 1890, secretary of a circus. I n  1897 he set up as a n  actor 
name became a virtual synonym for the word "dictionary," was producer acting in his own dramas. ~i~ dramatic works in- 
born a t  wes t    art ford, Conn., Oct. 16, 1758. H e  entered Yale clude: FrGhZings Erwachen ( I ~ ~ I ) ,  ErdgeZst (1895), Der  Marquis 
college in 17 74 and, though his third year was interrupted by Revo- van ~ ~ i t h  and ~i~ ~~~~~~~c~~~~ ( I  ~i~ ~ c ~ h ~ ~  der pan- 
l u t i o n a r ~  War service, graduated in 1778. H e  taught school, did dora (1903), Schloss Wetterstein ( 1 ~ 1 0 )  and Franziska ( 1 ~ 1  I). 
clerical work and studied law, being admitted to the bar in 1781. we~ekind ' s  plays are written in a difficult symbolic style, ~ h ~ i ~  

While teaching school in Goshen, N.Y., in 1782, he began his preoccupation with erotic themes awoke much opposition, and he 
work on the ~ n ~ l i s h  language, publishing in 1783 as part one of served a term of imprisonment in Munich for lese majesty. Wede- 
A ~ r a m m a t i c d  Institute of the English Laflguage, a speller, The kind also wrote poetry (Die Vier Jahreszeiten), novels, Mine-Haha 
American Spelling Book, which ultimately sold more than 70,000,- (1906), +., and essays. H e  died in Munich on March 9, 1918. 
000 copies and provided much of his income throughout his life. ~ i ,  works were in 8 vol. f191z-19). certain plays 
To  protect his copyright, he traveled through the states, lobbying were translated into ~ ~ ~ l i ~ h  by S, A, ~ l i ~ ~ ,  J ~ ,  

a t  the legislatures for copyright laws, teaching, giving singing les- see A, ~ ~ t ~ ~ h ~ ~ ,  ~~~~k wedekind (r922-24). 
sons and lecturing. Part two of the Institute, a grammar (1781), WEDGWOOD, JOSIAH (17~0-1795)., British pottery 
was based on a principle later enunciated in his famous American manufacturer, whose most lasting influence resldes in his scientific 
Dictionary of the English Language, 2 vol. (1828) : " . . . grammar approach to pottery making, was the youngest child of Thomas 
is formed Qn language, and not language on grammar." Part three, Wedgwood, a potter of Burslem, Staffordshire, and came of a fam- 
a reader (178Ss), was made up mainly of American selections. In ily whose members had been potters since the 17th century. After 
1789 he published his lectures as Dissertations on the English Lan- his father's death in 1739 Josiah was put to work in the family busi- 
guage, stating "Customs, habits and language, as well as govern- ness, becoming exceptionally skillful a t  the potter's wheel. In I744 
ment, should be national." H e  spoke of American English as he was apprenticed to his eldest brother, but an attack of smallpox 
"Federal English." seriously curtailed his work. The consequent inactivity, however, 

H e  founded the short-lived Amefican Magazine in New York enabled him to devote thought to other aspects of his craft. After 
city in 1788. After his marriage in 1789 he practised law success- brief participation in a pottery at  Stoke he entered into partner- 
fully in Hartford until 1793, when he founded in New York the ship in 1754 with Thomas Whieldon of Fenton, probably the lead- 
pro-Federalist daily newspaper, the American Minerva, and a semi- ing potter of his day. These two experiences made Wedgwood 
weekly newspaper, the Herald. H e  went to New Haven, Corm., master of current pottery techniques, while his experimental turn 
in 1798 and sold the papers in 1803. of mind led him to new discoveries. After inventing an improved 

Though his Compendious Dictionary of the English Language green glaze, in 1759 he set up for himself at Burslem, first a t  the 
(1806) contained 5,000 more words than Dr. Johnson's (17551, it Ivy House pottery and subsequently also a t  the Brick House (or 
was merely a preparation for his later one, on which he started Bell works). There he perfected a cream-coloured earthenware 
work in 1807. In  1824-25 he traveled to France and England to which, because of Queen Charlotte's patronage in 1765, was called 
find sources unavailable to him in the U.S. The dictionary, at- "Queen's ware." This, by virtue of its durable material and serv- 
tacked for its "Americanisms," its unconventional preference for iceable forms, became the standard domestic pottery and enjoyed 
U.S. usage and pronunciation to British and its inclusion of non- a M,orld-wide market. 
literary words, contained about 70,000 entries and between 30,000 In 1762 Wedgwood met Thomas a Liverpool merchant, 
and 40,000 definitions that had not appeared in any earlier die- who in 1768 became his partner in the manufacture of ornamental 
t i o n a r ~ .  The first edition (U.S., 2,500 copies; England, 3,000) wares. These were primarily unglazed stonewares in various col- 
sold out in little more than a year. Subsequent revised editions ours, formed and decorated in the then resurgent classical style, to 
appeared in 1841, 1847 (including Webster's revised appendix fin- which Wedgwood's wares lent great impetus. Chief among these 
ished a few days before his death in New Haven, May 28, 1843), "dry bodies" were "black basaltes," which by the addition of red 
1856, 1864, 1879 and throughout the 20th century, those after his encaustic painting could be used to imitate Greek red-figure vases, 
death being under the ownership of G. & C. Merriam Co. and jasper ware, a fine-grained stoneware for copying classical 

Webster wrote on many subjects: politics (Sketches of A ~ ~ e r i -  cameos. For his ornamental wares Wedgwood built near Hanley a 
can Policy, 1785, sometimes described as the first statement of the factory called Etruria (Greek vases were currently thought to be 
principles of the U.S. constitution), economics, medicine, physical Etruscan), to which the manufacture of useful wares was also 
science, in addition to writings on language. H e  noted the living transferred (c. 1771-73). There his descendants carried on the 
language as he traveled. Early enthusiasm for spelling reform was business until 1940, when the factory was relocated a t  Barlaston, 
modified somewhat in his later works, but he is largely responsible near Stoke. 
for the differences between British and U.S. spelling forms. Wedgwood's exhaustive researches into materials, his logical 

See also DICTIONARY. deployment of labour, his business organization and his promotion 
See Harry R. Warfel, Noah Webster, Schoolmaster to America (1936), of improved communications make him one of the great leaders of 

and his edition of the Letters (1953). the Industrial Revolution. He died a t  Etruria, Jan. 3, 1795. His 
WEBSTER, a town of central Massachusetts, U.S., in Worces- daughter Susannah was the mother of Charles Darwin. 

ter county, is situated on the French river about 16 mi. S.W. of see also POTTERY PORCELAIN. 
Worcester. Nearby, to the southeast, is Lake Chaubunagungamaug BIBLIOGRAPHY.--Eliza Meteyard, T h e  L i fe  of Josiah Wedgwood,  2 

(full name, Chargoggagoggmanchaugagoggchaubunagungamaug), ~ 0 1  (1865-66) ; L. Jewitt, T h e  Wedgwoods (1865) ; F .  ~athbone ,  old  

a three rnile-long resort on the Connecticut line. Settlement began Wedgwood ( 1 ~ 9 ~ )  ; Sir H' Church, Josiah Wedgwood:  
Potter, new ed. (1903) ; W. Burton, History and Description o f  English 

about 1713; the town was incorporated in 1832 and named for Earthenwave and Stoneware ( ~ g o q ) ,  Josiah Wedgwood and His Pottery 
Daniel Webster. I t  was noted for its early textile mills built by ( 1 9 2 2 )  ; J. C. Wedgwood, A History o j  the Wedgwood Family (1909) ; 
Samuel Slater (1768-1835), regarded as the founder of the U.S. Julia Wedwood, The Personal ~ i f e  o f  ~ o s i a h  wedgwood,  ed. by C. H. 
textile industry. Modern manufactures include textiles, shoes, (1915) ; W' B' Wedgwood Ware (1948) ; E' J '  '' 

Warrillow, History of Etruria, Staffordshire, England 1760-1951 
machine tools, optical goods, paper goods and chemicals. Webster, (1953) (R. J. C.) 
like several other towns in the state, was still governed by town WEDNESBURY, a municipal and parliamentary borough of 
meeting in the second half of the 20th century. For comparative Staffordshire, Eng., 8 mi. N.W. of Birmingham. Pop. (1951) 34,- 
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7 59. Area 3 .2  sq.mi. The borough includes the urban district of 
Darlaston (pop. 19 51, 22.012). Wednesbury is an ancient market 
and industrial town. The foundation of modern Wednesbyry was 
the rich "ten-yard" coal seam close to the surface and having near 
it ironstone, lime and fire clay. Pits are no longer worked in the 
borough but industries are still mainly metallurgical. I t  is the 
traditional centre of the manufacture of tubes The Church of 
St. Bartholomew is supposed to occupy the site of a place of the 
worship of Woden or Odin-hence Wednesbury (Wodensbeorgh). 
There Aethelflaed in 916 constructed a castle. After the Con- 
quest it became a demesne of the crown, and was bestowed by 
Henry I1 on the Heronvilles. I t  became a parliamentary borough 
(1867) returning one member and a municipal borough ( I  886). 

WEED, THURLOW (1797-1882), U.S. journalist and poli- 
tician, was born at  Cairo. N.Y., on Nov. I j, 1797, and began learn- 
ing the printer's trade at  the age of 12. As a member of the New 
York legislature, he was influential in placing his state behind John 
Quincy Adams in the 1824 presidential canvass. 

He became a leader in the Anti-Masonic party (9.v.) in 1828; 
when the Masons forced him out of his management of the Roches- 
ter Telegraph, he started an anti-Masonic campaign paper. Soon 
convinced that anti-Masonry was an inadequate issue for a national 
party, Weed uas  active in forming the Whig organization in New 
York. His paper, the Albany Evening Journal, founded in 1830 
to support anti-Masonry, then became a chief Whig spokesman and 
Weed the leading political manipulator of the new party. Weed's 
alliance ui th  William H .  Seward (q v.) was a strong factor in the 
latter's election to the governorship, and he was Seward's chief 
manager in his unsuccessful campaign for the Republican presiden- 
tial nomination in 1860. -4s secretary of state, Seward in 1861 sent 
Weed as a special agent to England, where he was a successful 
propagandist for the United States. But his wish to compromise 
the war issues put him out of step with his party; and in 1863, 
tired and discouraged. he sold his paper and retired from politics. 
He later wielded some political influence, however, and was briefly 
editor of the New York Commercial Advertiser. 

Weed's Autobiography (1883) and Thurlow Weed Barnes' Memoir 
o f  Thurlow Weed (1884) were published together as The Life of  
Thurlow Weed in 2 vol. See also Glyndon G. Van Deusen, Thurlow 
Weed, Wizard of  the Lobby (1947). (F. L. MT.) 

WEED. A weed is an unuanted plant. Ever since man first 
attempted the cultivation of plants he has had to fight the invasion 
by weeds of areas he has chosen for crops. Some unwanted plants 
later were found to have virtues not originally suspected and so 
were removed from the category of weeds and taken under culti- 
vation. Other cultivated plants. when transplanted to new cli- 
mates, escaped cultivation and became weeds. The category of 
meeds thus is ever changing, and the term is a relative one. 

I t  has been estimated that the average yearly loss due to weeds 
in meadow and crop lands is 
greater than that due to animal 
and plant diseases. A large pro- 
portion of the farmer's work goes 
into the struggle with weeds. If 
he falters they gain control, and 
only through a much greater ef- 
fort is he able to regain it. Ac- 
cording to the adage. "one year's 
seeding means seven years' 
weeding." The reason is that 
agriculture disturbs the natural 
association of plants and sets in 
motion the ecological succession. 
This is the ever-present tendency 
of vegetation to return by ascend- 
ing steps to the climax stage, 
which is its culmination. The 
climax is characterized by great 
p e r m a n e n c e ;  if d e s t r o y e d ,  
whether by fire, floods or human 
agency, it al\Tays tends to return. G I A N T  RAGWEED ( A M B R O S I A  T R I .  
The farmer seeks to replace this F I D A )  

balanced natural vegetation with 
plants that for the most part do 
not belong to the climate and that 
in themselves have little power to 
impede the climb back to the 
climax association; hence his 
never-ending battle with weeds. 

Vt7hen a piece of land has been 
denuded of vegetation and left 
unprotected against the sun, wind 
and rain, it is in jeopardy. Un- 
less it is quickly covered, the soil 
is likely to be washed or blown 
away long before grass, shrubs or 
trees can become re-established. 
This provides an opportunity for 
the nearby weeds; they move in 
and auicklv clothe the soil. Dro- 
tecting it against destruction by BUCKHORN PLANTAIN ( P L A N T A G O  

rain and wind. (See below, Value L A N C E O L A T A )  

of Weeds.) However, culti- 
vated fields, with domesticated plants in rows three or four feet 
apart, similarly present open territory, which weeds attempt to  
pioneer. In  this they are much more efficient than the culti- 
vated plants, which struggle with a n  alien soil and climate 
and are assailed by an endless variety of insects and fungus and 
virus diseases. In this hostile environment cultivated plants 
would succumb promptly without constant attention from 
man. 

The cost of maintaining cultivated fields against the onslaught 
of weeds and their concomitant effects is generally reckoned as 
the loss to agriculture from weeds. I t  represents the burden that 
agriculture assumes in arresting, in its earliest and most unbalanced 
stages, the ecological succession. 

P ioneer  Plants.-In spite of the fact that no plants are always 
weeds, many habitually are so classified. These are plants that 
in the climax association occupy a subservient position and almost 
go unnoticed, but that in the early pioneer stage of the ecological 
succession are dominant. Most are annuals, fast-growing and 
shallow-rooted, capable of quickly occupying denuded areas. 
Familiar examples are the weedy grasses such as foxtail (Setaria), 
barnyard grass, crabgrass, cheat (Bromus secalinus) and sandbur 
(Cenchrus). Also familiar are the short, tall and slender rag- 
weeds, pigweed, lambs-quarters, marsh elder weed, cocklebur, In-  
dian hemp (Cannabis), purslane, Russian thistle, wild sunflower 
and Galinsoga. 

Most weeds, including all except the last four of the examples 
cited above, are wind pollinated. This is more than a matter of 
chance, for outside this ecological group wind pollination is rela- 
tively uncommon among the flowering plants. I n  fact, most of 
the wind-pollinated nonwoody floxering plants are pioneers. Wind 
pollination enables them to invade new areas in enormous num- 
bers nithout the limitations imposed by an unreliable fluctuating 
population of pollinating insects. Wind pollination, however, is 
no assurance of success. 

These plants must also be able to survive in the stable climax 
in scattered distribution, and thus enormous quantities of pollen 
per individual plant are required to bridge the gaps between the 
members of a species. 

The ragweeds, false ragweeds, marsh elders, careless weeds, 
water hemps and some of the weedy grasses also belong to the 
pioneering group. These are not aggressive invaders, are easily 
crowded out by more permanent vegetation and so are relatively 
easily controlled The most obvious method of control is clean 
cultivation-preventing them from seeding. If, however. they are 
allowed to go to seed, a large proportion of their seeds are likely 
to become dormant. germinating at  intervals, as opportunity arises, 
for 40 years or more. Once well in, therefore. they are likely never 
to be eradicated except by nature's way or at  least some compro- 
mise with it. 

In  addition to the annuals, a large number of perennials also 
participate in the pioneer stages. Familiar examples are the field 
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and hedge bindweeds of the 
morning glory family, in many 
places reckoned as the worst of 
all weeds; and Johnson grass, 
quack grass, Bermuda grass. 
curly dock, sorrel dock, nild 
onion. several species of plan- 
tain, nut grass. bur ragweed. 
western ragmeed. knapweed. 
Canada thistle, horse nettle and 
common mallow. These are gen- 
erally deep rooted and spread 
both by seeds and by runners 
above and belon ground. They 
belong to the next higher stage 
in the ecological succession and 
are more permanent than the an- 
nuals and more difficult to eradi- 

COCKLEBUR ( X A N T H I U M )  cate. 
O r i g i n s  of Weeds.-It is gen- 

erally believed that weeds are introduced plants; in fact, this char- 
acteristic is often cited as their first qualification. I t  is not strictly 
true. however; so far as the number of different kinds is con- 
cerned. more weeds are native than introduced. All the  ragx~eeds, 
false ragweeds, cockleburs and marsh elders. \i~hich are  the most 
troublesome hay fever plants in North  America, are native Xmeri- 
cans. Some of these have been introduced into Europe and Aus- 
tralia. where they have failed to become weeds of any importance. 
Quack grass and Bermuda grass. troublesome weeds throughout 
much of S o r t h  America. are both native. So also are Galinsoga 
and  nut grass, poison ivy and poison sumac. On the other hand, 
the  commonest and most pernicious American weeds are  introduc- 
tions from Europe. so that the impression based on riumbers of 
individuals is most decidedly in favour of introduced species. The 
reason why the flora of America is so strongly tinged n i t h  that of 
Europe is, of course, that Americans came originally from Europe 
and  brought their weeds with them or had them sent over later 
together with various European commodities. 

FVhen a plant or animal is transplanted into a new and favour- 
able locality. it is likely to spread with great rapidity because of 
the  absence of competition and its accustomed enemies. This was 
especially true of America, where large areas were made available 
to  weeds by the heedless activities of men, who destroyed the na- 
tive vegetation by plowing and overgrazing. T h e  invasion of the 
western American ranges by Russian thistle was a result of such 
careless treatment. The American prickly pear, introduced into 

.Australia, became a pestiferous weed there in overgrazed areas: as 
indeed it  has become in America to a lesser degree. 

Competition.- The harm that weeds do lies in their competi- 
tion with more desirable plants for space. water. sunlight and nu- 
trients. Under natural conditions the development of plants is 
closely related to the degree of competition that they have to en- 
dure,  whether n i t h  each other or  with other species. For example, 
i t  was shown by J .  E. Weaver and F. E. Clements that 1 2  ragweed 
plants growing per square metre reach a height of I 1.3 ft .  with a 
stem diameter of 19.0 mm.;  growing 64 to the square metre the 
figures are 8.4 ft .  and 7.4 mm. ;  and growing a t  I 54 plants, they are 
j f t .  and 3.4 mm. Likewise corn that averaged 46 bu. per acre 
when weeds were kept down yielded only 7 bu. where weeds were 
allowed to  grow. 

I n  an experimental competitive culture of tall panic grass 
(genus Pa~zicz~nz) and evening primrose (genus Oenothern) it was 
found that the evening primrose, being slightly taller than and ex- 
tending its roots deeper than those of the grass, soon gained the 
ascendancy. The grass became attenuated and yellowish as a re- 
sult of shading by the broad leaves of the evening primroses. By 
autumn. 2 5 %  of the panic grass had died. Only a f e x ~  of the grass 
leaves ever managed to overtop the competitor and receive enough 
sunlight to perform full photosynthesis. By the end of the second 
season the evening  rimr rose had seeded and died. which is normal. 

mained tillered abundantly and soon had complete and permanent 
possession of the area. I t  is important to note that although this 
contest n a s  very nearly fatal to the panic grass, this perennial 
weed finally won over the biennial evening primrose because the  
latter had to start again from seed. This it could not do in com- 
petition ni th  the grass, which had the advantage of starting from 
its tough perennial rhizomes. The outcome of the contest could 
have been made more certain for the grass by a single mowing 
or possibly grazing during the first or  second year, for this is al- 
nays  much more injurious to broad-leaved annuals or biennials 
than it is to perennial grasses. This method is the easiest n a y  to 
convert a meed patch into grassy turf ;  land may be maintained 
indefinitely in this desirable condition, yielding a sustaining crop 
of hay or forage until the plot is needed for something else. 

V a l u e  of Weeds.-Although needs should be replaced wherever 
possible by more desirable plants, they afford valuable service in 
the control of erosion, especially on abandoned or temporarily idle 
land. I n  controlled experiments a volunteer cover of miscellaneous 
weeds has been shown to be one-third more effective in reducing 
aa te r  runoff and twice as effective in reducing the accompanying 
soil erosion as an ordinary stand of corn in the same kind of soil. 
Russian thistle as a volunteer cover crop is even more effective in 
conserving water and protecting the soil. Wild sunflouers are 
sometimes seeded in regions of low rainfall as an  aid to restoring 
grass in a windswept soil. Wild mustard is sometimes sown from 
airplanes after destructive fires have removed all soil cover. This 
makes a dense stand the first year and then is gradually replaced 
by more permanent vegetation. Weeds. like true pioneers of the 
human race, do not thrive under crowded conditions, even of their 
onn  making. and readily give way to more tolerant plants. 

Con t ro l  of Weeds.--Weeds are best controlled by good culti- 
vation Experimental evidence shows that among both field and 
garden crops the only value of tillage is in weed control. Indeed, 
tillage generally results in some injury to the crop plants, but of 
course this is more than offset by the removal of need competition. 

Chemical herbicides offer a substitute for tillage in controlling 
weeds. These are of two kinds, nonselective and selective Exam- 
ples of the former are common salt, iron sulfate, copper sulfate 
and sodium chlorate These are generally used a t  high concen- 
tration and sterilize the soil against all plant growth so that no 
plants can be grown on it for several or many years. 

With the introduction of selective herbicides. weed control is 
rapidly being developed into an exact science. Many selective 
herbicides are in use, and more are continually being developed 
They are contact poisons of the nature of hormones and depend 
for their success upon the principle of selectivity. That  is to say. 
in proper concentrations they destroy certain weeds viithout 
permanently injuring the desirable plants associated with them. 

The first of these to be devel- 
oped were 2.4:D (2,4-dichlo- 
rophenoxyacetic acid) and 
2.4,5-T (2.4,s-trichlorophenoxya- 
cetic acid). The  former kills her- 
baceous (soft-stemmed) and the 
latter woody plants, xxithout in- 
juring grasses. Used separately 
or in combination. they are par- 
ticularly valuable in controlling 
weeds along roadsides ; herbicide 
spraying may reduce necessary 
mowings to one per season. thus 
eliminating two or three mom-ings 
and reducing the cost of roadside 
maintenance by as much as 90%. 
Selective herbicides also give ex- 
cellent control of ragneed and 
poison ivy From l a ~ i n s  and turf 
they remove such undesirable 
weeds as plantains and dandelions 
s ithout injuring the grass ; they 

since its life cycle is biennial. I t  failed to reproduce in the area M,, SANDBUR ( C E N C H R U S  must be used with discretion, 
the  following spring, however; the few starved grasses that re- F L O R U S )  however, if clovers are compo- 



nents of the lawn, for these are very susceptible to such herbicides. 
For the control of weeds in vegetable crops and among arna- 

mentals the choice of herbicides depends on the plants grown and 
on the weeds to be killed. 

Furthermore, the concentrations to be used must be carefully 
adjusted, because there is often only a small differential between 
lethal doses for the weed and the crop. Since the more refined 
methods of weed control vary widely with locality, it is advisable 
that the farmer or gardener consult his agricultural college or 
county agent for local recommendations. 

Proper weed control always means replacing weeds by more de- 
sirable plants without leaving the soil unprotected against erosion. 
Without the protective soil-binding influence of the weeds or 
their substitutes, the life span of human civilization would be 
greatly shortened. 

See also articles on the individual plants mentioned. 
BIBLIOGRAPHY.-H. H. Bennett, Soil konservation (1939) ; W. S. 

Blatchley, The  Indiana Weed Book ( 1 9 2 0 ) ;  D. E .  H. Frear, '<Weed 
Killers," The  Encyclopedia o f  Chemical Technology, vol. xv, pp. 18-24 
(1953) ; F. C. Gates, "Weeds in Kansas," Report of the Kansas State 
Board of Agriculture, vol. 60, no. 243 (1941) ; Northeastern States 
Weed Control Conference, Proceedings and Supplement (1947 et seq.) ; 
W. W. Robbins et al., Weed Control, with bibliography (1952) ; P. B. 
Sears, Deserts on the March (193 j) ; J. E. Weaver and F. E. Clements, 
Plant Ecology (1938) ; R. P. Wodehouse, Nayfever Plants (1945) ; P. 
W. Zimmerman, "Plant Growth Substances," in The Encyclopedia of 
Chemical Technology, vol. x, pp. 723-736 (1953). (R.  P. W.) 

WEEK, the name given to periods of time, varying in length 
in different parts of the world, but shorter than a "month" (from 
A.S. wicz~, Germanic wikdn, probably "change," "turn"). The 
month may be divided in two ways: a fractional part may be taken 
(decad or pentad), as in east Africa or ancient Egypt (moon- 
week), or the week may be settled without regard to the length of 
the month (market-u-eek, etc.). 

The seven-day week (see CALEXDAR) originated in west Asia, 
spread to Europe and later to north Africa (Mohammedan). In 
other parts of Africa three, four (especially in the Congo), five, 
six and eight (double four) day weeks are found, and always in 
association with the market. 

In ancient Scandinavia a five-day period was in use, but markets 
were probably unknown. That the recurrence of the market de- 
termined the length of the week seems clear from the IVajagga 
custom of naming the days after the markets they visit, as well as 
from the fact that on the Congo the word for week is the same as 
the word for market. 

Among agricultural tribes in Africa one day of the week! which 
varies from place to place, is often a rest-day, visiting the market 
being the only work allowed. 

WEELKES, THOMAS ( I  5 7 7  ?-I623 j . English composer, was 
one of the best and most individual of the English composers who 
took up the Italian madrigal form so eagerly in the closing years of 
the 16th century. An allusion to his "yeeres yet unripened'' in 
Weelkes's book of Bulletts and ,l/lndrigals, published in 1598, is the 
only evidence for the date of his birth. He had already published 
a set of madrigals for three, four. five and six voices in the previous 
year, and two more books of madrigals, one for five and the other 
for six voices: followed in 1600. For a brief period Weelkes had 
been organist of Winchester college, and in July 1602 he took the 
degree of h1us.B. a t  New college, Oxford. Shortly after, he was 
appointed organist of Chichester cathedral, which post he appears 
to have held until his death. 

Although his madrigal publications had established his reputa- 
tion, JVeelkes produced only one more volume, the Ayeres or Plzan- 
tnsticke Spirites (1608) for three voices. There is no sign of any 
further secular music dating from later than 1608, but numerous 
scattered fragments (and some complete works) suggest that 
N'eelkes composed a considerable amount of church music, includ- 
ing at least ten Anglican services. He died in London, about 
Nov. 30, 1623. 

Weelkes's madrigals have all been edited and printed by E. H. 
Fellowes in The English   madrigal School, vol. ix-xiii (London, 1913- 
24). Fellowes and others have also printed a numbcr of Weelkes's 
sacred works, and the surviving keyboard works have been edited by 
Margaret Glyn. The most complete studies of Weelkes's composi- 
tions occur in Fellowes's English Madrigal Conzposers (Oxford, 1921) 

and English Cathedral Music (London, 1941). (J. J .  N.) 
WEENIX, JAN BAPTIST (162 I-1660), Dutch painter, 

whose paintings show great diversity, in quality as well as in sub- 
ject matter, though at  his best he was a fine artist, was born in 
Amsterdam, where Jan Micker was his first master. H e  later 
studied under .Abraham Bloemart in Utrecht and Nicolaes Moey- 
aert in Amsterdam. He married Josina dlHondecoeter in 1639 and 
had two sons, Jan (see below) and Gillis. 

In 1643 Weenix traveled to Italy and stayed there four years, 
mostly in Rome. While there he was much employed by Giovanni 
Battista Cardinal Pamphili, who became Pope Innocent X in 
1644. 

After returning to Amsterdam in 1647 Weenix soon settled in 
Utrecht, where he was elected a commissioner of the painters' guild 
in 1649. 

Before his Italian ~ e r i o d  Weenix seems to have used the single 
Christian name of ~ a i  or Johannes, and he probably adopted the 
second in honour of his patron. In  signing his pictures he always 
used the Italian form-Gio[vanni] Battjistla Weenix. Charac- 
teristic subjects are landscapes (usually italianate) with peasants 
and animals, seaports, still-life conlpositions with dead game; he 
also painted a number of competent portraits. His pupils in- 
cluded, besides his son Jan, his nephew Melchior dlHondecoeter 
and Nicolaes Berchem. 

His son JAN WEEXIX (1640?-1719) was born in Amsterdam, 
where he worked for most of his life, though he appears in the 
Utrecht painters' guild in 1664 and 1668. He specialized in large 
still-life paintings of dead game, which, with the elaborate bird 
paintings of Melchior d3Hondecoeter, were in great demand for 
the decoration of private houses in Amsterdam and elseb~here. 

(R. E .  W. J.) 
WEEVER, or WEAVER. The weevers (Trachznzls) are small 

marine fishes common on the coasts of Europe. They belong to 
a family of spiny-rayed fishes (Trachinidae), and are distinguished 
by a long lox body a i th  two dorsal fins. the anterior of which is 
composed of six or seven spines only, the posterlor being long 
and many-rayed. The ventral fins are pIaced in advance of the 
pectorals. The upper surface of the head is bony, without skin. 

Several species are known, but two only occur on the British 
coasts, viz., the Greater Weever (Trachinzls draco) and the Lesser 
Weever (T. vipera) ; the former is frequently found of a length 
of 1 2  in., while the latter grows only to about half that length. 
The coloration of both is plain, but the short first dorsal fin is 
always deep black. The weevers are bottom fish, burying and hid- 
ing themselves in the sand or shingle-the lesser species living 
close inshore and the greater preferring deeper water. They inflict 
wounds by their dorsal and opercular spines. The  spines are 
deeply grooved, and the poisonous fluid lodged in the grooves is 
secreted by glands at  their base. The flesh is not bad eating. 

See Jordan, Guide to the S tudy  o f  Fishes. 
WEEVIL, the name applied to beetles of the division Rhyn- 

chophora of the order Coleoptera. They are characterized by the 
prolongation of the head into a rostrum or snout which bears the 
mouth-parts a t  the apex. The antennae are usually elbowed and 
clubbed, with the basal portion frequently lodged in a depression 
on each side of the rostrum. The tarsi have four evident seg- 
ments and there is a single median or gular suture beneath the 
head. Their larvae are usually white, curved, fleshy grubs, gen- 
erally without legs; the head is darker and well developed, with 
strong jaws; eyes are absent or very rudimentary. Both the 
adults and the larvae are exclusively vegetable feeders. 

The true weevils or Curculionidae form the largest natural 
family in the animal kingdom and include over 3 5,000 known 
species, but probably several times that number still await dis- 
covery. More than 400 species occur in the British Isles, and 
upwards of 2,500 species inhabit America N. of Xfexico. Their 
most characteristic organ is the rostrum: its function in the 
female is often that of a boring instrument, a hole being drilled 
by it  for placing the eggs, but its significance in the male is not 
understood. As a rule the rostrum is better developed in the 
female than in the male, a feature that is well seen in the nut 
weevils. The majority of weevils are sombrely coloured but 
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came professor of anatomy a t  the University of Heidelburg 
(1919) ; he was professor of anthropology a t  Frankfurt (1928-33) 
and visiting professor at  The University of Chicago (1934). His 
most valuable contributions were made after his appointment 
(1935) as professor of anatomy at  Peking Union Medical college, 
China, uhere he carried on investigations begun by D. Black on 
the Sinanthropus fossils (also termed Peking man or Pithecan- 
thropus pekinensis)-one of the earliest known groups of human 
fossils. Weidenreich's classic descriptions. of Sinanthropus gained 
in importance when the fossils were lost during the Japanese in- 
vasion of Peking. In  1941 he went to the American Museum of 
Natural History, New York city. where he concentrated on the 
nealy found Pithecanthropus (Java man) fossils and "giant" teeth 
discovered by G. H.  R. von Koenigswald. (See also MAN, EVOLU- 
TION OF.) His last project, a major study of Solo man (a  later 
fossil from Java), was interrupted by his death on July 11, 1948, 
in New York city. 

Among his works are .Apes, Giants and Man (1946), a collec- 
tion of scholarly but popular lectures; and Anthropological Papers, 
published posthumously (1949). 

See also W K. Gregory, "Franz Weidenreich," Amer. Anthro., vol. 51, 
no. I ,  pp 85-90 (Jan.-March 1949). (H. L So ) 

WEIERSTRASS, KARL THEODOR WILHELM 
(1815-1897), German mathematician, one of the founders of the 
modern theory of functions, was born at  Ostenfelde on Oct. 31, 
1815. He studied jurisprudence at  Bonn and later went to Miinster 

ACORN-WEEVIL ( B A L A N I N U S  G L A N D I U M ) .  ADULT AN D  LARVA to study under C Gudermann, who was interested in the theory of 
A nut-weevil closely a l l ied t o  the common nut-weevil (Balaninus nucum) of functions. Weierstrass wrote a paper on the developmen{ of 
Great Br i ta in.  The female of the various species d r i l l s  holes in green hazel- 

nuts. acorns or similar nuts and deDosits coos slnalv the kernels uPon modular functions for his teacher's examination and so started the -- - .  
w h ~ c h  the larvae later feed aork in mathematics with which his name is associated. He be- 

others are attractive objects. In  the brilliant green Phyllobius 
and Polydrusus, so common among herbage in Britain, the 
colour lies in the covering scales. The Papuan Eztpholzls is sky 
blue. and the diamond-beetles (Entimus) of Brazil are probably 
the most resplendent of all. In  their larval stages weevils may 
feed upon any part of a plant from the roots to the seed: the 
vast majority are internal or subterranean feeders, but some 
feed openly and a few live in tunnels formed of rolled leaves. 
A large number of species are highly injurious either as larvae 
or as adults also. The granary ~ ~ ~ e e v l l  (Sztophzlzts granarirls) de- 
stroys the grains of corn (maize), wheat and barley, and has be- 
come xidely distributed through commerce. The cosmopolitan 
rice-weevil (S. oryza) affects, besides rice, a great variety of 
other dry food products. The cotton-boll weevil (Anthonoinus 
grandis) is the most serious enemy of the American cotton crop, 
causing immense damage to the bolls. The allied apple-blossom 
weevil ('4. pornorzlrn) is very destructive to unopened blossom 
buds in England and other parts of Europe. The palm-weevil 
(Rlzynclioplzorz~s ferrugirzezts) aflects toddy and coco-nut palms, 
and the pine-weevil (Hylobins abietis) is a European enemy of 
young conifers. The alfalfa-~veevil (Phytdnomns posticus) en- 
tered the U.S. from Europe in 1904 and is' a serious enemy of 
alfalfa and clovers. Mention must be made of the North Amer- 
ican plum curculio (Conotrachelus nenuplzar), a most destructive 
pest of stone fruits, of the nut-weevils (Balaninus) and of species 
of Sitona which attack leguminous crops. I n  addition to the 
Curculionidae, the Rhynchophora include the families Scolytidae, 
Platypodidae, Anthribidae and.Brentidae. 

See BOLL WEEVIL; BEETLE; COTTON : Pests and Diseases; ENTO- 
MOLOGY: Agricultural and Forest Entomology; PINE BEETLE. 

(A. D. I.; R. L. WL.) 
WEFT: see WARP ASD WEFT. 
WEIDENREICH, FRANZ (1873-r948), German anatomist 

and physical anthropologist, an expert on the reconstruction of 
prehistoric human remains, well known for his work on Sinan- 
thropus (Peking man) and for his studies in human evolution . 
Born June 7 ,  1873, a t  Edenkoben, in the Rhineland-Palatinate, he 
received a medical degree from the Cniversity of Strasbourg in 
1899, where he became professor of anatomy in 1903. His publica- 
tions reflected a growing interest in skeletal anatomy that even- 
tually found expression in studies of locomotion, posture and bone 
structure as related to problems in primate evolution. He be- 

came a teacher of mathematics at  the gymnasium a t  Deutsche- 
Krone (1842-48) and then at  the Collegium Hoseanum in 
Braunsberg (1848-56). I n  1856 he was appointed extraordinary 
professor of mathematics at  Berlin and lecturer a t  the school of 
technology. He was appointed ordinary professor in 1864. He 
died in Berlin on Feb. 19. 1897. 

Weierstrass' work on the theory of functions was the most 
notable work on this subject since that of N. H. Abel and K. 
Jacobi. He published relatively little himself, but embodied his 
works in his lectures, which were collected in Gesammelte Abhand- 
lungen (1894-1927); vol. i, ii and iii contained his lectures, vol. 
iv (1902) on Abelian functions, vol. v and vi (1915) on elliptic 
functions, vol. vii on the calculus of variations and vol. viii on 
analytic functions. He worked on the functions of real vari- 
ables, devised tests for the convergence of series and dealt with 
converging infinite products. All his mathematical work is char- 
acterized by his emphasis on clarity and logical stringency. His 
example of a continuous function without a derivative a t  any 
point is famous in the history of mathematics. He also dealt with 
the theory of bilinear and quadratic forms. 

b'eierstrass developed the theory of functions of a complex 
variable to such an extent that he ~ u t  his subiect on a fresh basis. 
He also made notable contributions to the theory of periodic func- 
tions, elliptic functions, Abelian functions and the calculus of 
variations. Although his work was on pure mathematics, he 
was interested in its applications and influenced a number of his 
students to work on applied mathematics. He edited J. Steiner's 
Gesnmmelte lVerke (2 vol , 1881-82) and was co-editor with E.  
Kummer of Crelle's Journal. See also FUNCTION. ( 0 .  OE.) 

WEIGALL, ARTHUR EDWARD PEARSE BROME 
(1880-1934), British Egyptologist and author, was born on 
Nov. 20, 1880, and educated at  Hillside school, Malvern. and at  
Wellington college. After a short time at New College, Oxford 
TI goo), he jolned the Egypt Exploration fund as assistant to 
Prof. Flinders Petrie, and later (190;) was appointed inspector 
general of antiquities under the Egyptian government He retired 
in 1914. hut continued to write on archaeological subjects. He re- 
ceived several foreign decorations for his archaeological work. 

His many publications include A Report on the Antiquities of 
Lower Nubia (1907) ; ?'ravels in the Upper Egyptian Deserts 
(1909); The Life of Akhnaton, Pharaoh of Egypt (1910, revised 
1922) ; The Life of Cleopntra, Queen of Egypt (1914, revised 
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1924); Egypt  f rom 1798 to  1914 (1915); Ancient Egyptian 
Works  o f  Art  (1924); A History of the Pharaolzs, vol i (1925), 
vol. ii (1926) ; TYanderzngs i n  R o m a n  Britazn (1926) ; The Grand 
Tour  of Norman Emgland ( I  927). 

WEIGHING MACHINES. This article deals with mech- 
anisms used for weighing goods and commodities, or used for tech- 
nical purposes other than those for which the fine balance is 
constructed. The latter instrument is fully dealt with in the article 
BALANCE. and to that article the reader is also referred for a dis- 
cussion of the principles which underlie the construction of the 
balance beam and determine its accuracy, sensitivity, period of 
vibration and so forth. The beam scale. or simple balance is, how- 
ever, used for commercial as nell as for scientific purposes; hence 
a brief account of the principal forms is given. 

T h e  Beam Scale: I t s  History.-It seems certain that the bal- 
ance originated in predynastic Egypt. and in the opinion of some 
Egyptologists its invention dates back to over j,ooo years before 
the Christian era. 

The earliest balances of which we have knowledge were of the 
cord pivot type, the beam being suspended at its centre by a cord 
attached to a fixed support and the scale pans similarly suspended 
from the ends of the beam. At first. to effect these attachments, 
holes were drilled diametrically through the beam, but at a period 
which may be as early as 2 0 0 0  B.c., a great improvement was initi- 
ated which enabled balances of considerable precision to be con- 
structed. The end pivot w7as formed by drilling a hole into the 
upper surface of the beam and connecting it with one drilled longi- 
tudinally into the end. The suspension cord issuing from the latter 
and secured above the former hole was always held by the weight 
of the scalepan in definite contact with the end of the beam. Any 
inequality of arm length could be quickly corrected. The central 
pivot. or fulcrum. was either constructed by dr~lling diametrically 
through the beam, or by wrapping the suspension cord round the 
beam. or by attaching the cord to a metal ring secured to the upper 
surface of the beam. The better type of Egyptian balance, as 
early as 1500 B.c., and possibly much earlier. was almays suspended 
from a bracket projecting from a substantial standard. From this 
bracket a plumb l ~ n e  was hung, the heart-shaped plumb bob of 
mhich w7as placed immed~ately below the tip of a domnward depend- 
ing tongue (finger or pointer) of triangular shape, secured to the 
bear- at its centre. 

At a later date. and for ordinary commercial purposes, a more 
portable type of beam was used, like that depicted on the kylix 
of Arcesilas, a Spartan vase dating from about 550 B c. The 
lotus-shaped ends of the beam are here retained, but the beam is 
depicted as hung, by a simple sailors' device, from the lomered 
yard of the ship, on the deck of which the king is seated super- 
intending the meighing and loading of a cargo of silphium. This 
balance is equipped with neither tongue nor plummet. The ancient 
method of constructing the cord pivot beam has survived in India 
and China to the present day. 

The balance used in classical times was often constructed on 
Egyptian lines. but those examples nhich have survived are almost 
entirely of bronze, and are of a quite different type nhich poss~bly 
originated at Alexandria in Ptolemaic times. The pivots in these 
instruments may best be described as hole or ring pivots, and Tiere 
formed by linking hooks or rings through holes pierced through the 
beam. These ring pivot instruments stand for a gain in portabil~ty 
and convenience, but for a retrograde step in accuracy of weighing. 

At first no fork (gallon-s, shears, or cheeks) was used, as this de- 
vice had not been invented. In  its place a metal hook or loop of 
cord was attached to a ring linked through a central hole. 

Later. probably about the beginning of the Christian era-but 
the date is quite uncertain-the fork was ~nvented, and, being itself 
suspended, enabled an upmard pointing tongue to be fitted. In 
all these classical balances the middle, or fulcrum pin, was appar- 
ently never secured to the beam. but to the fork. The beam turned 
loosely on a pin attached to the fork. 

I t  is a remarkable fact that in the case of the steelyard in some 
surviving examples (of whlch one is now in the British Museum) 
we find a fixed fulcrum pin secured between lugs shaped in the 
body of the beam. I t  w,ould appear that it u-as not till towards the 

close of the middle ages that such a pin, approximating to the 
modern knife-edge, was used in equal-armed balances. 

B u l l i o n  Balances.-The finest type of large balance con- 
structed in 1929 is used for weighing gold and silver. I t  is really 
a large precision balance and the principles of its construction 
need not here be detailed. Great care in design is necessary because 
of the magnitude of the stresses to which the parts are subjected. 
In  particular, the design of the relieving cam and the whole of its 
connected parts demands technical skill of a high order. 

In  the modern form of bullion balance care is taken to preserve 
the structural rigidity of the beam by causing the continuous plane 
bearing piece to pass through an aperture in the framework of 
the open trussed beam. and thus give support to the continuous 
fulcrum knife-edge. This means that the bearing piece has to 
bridge over a space between t n o  supporting columns, and, in 
order to ensure freedom from distortion under load, great trans- 
verse rigidity is necessary. 

For ordinary commercial purposes, box end, Dutch end. and 
"brass agate" beams are still often used. but the continuous knife- 
edge with continuous bearing is gradually displacing less accurate 
forms of pivot. 

C o u n t e r  Machines, o r  S m a l l  L i n k e d  Mechanisms.- It is 
convenient for most commercial purposes to use scales in which 
the scalepans are placed above the beam. In the United States 
such machines are known as counter trip scales. To effect this 
end. linked mechanisms have had to be devised which maintain the 
pans always in a horizontal position, and give accurate neighing 
irrespective of the position thereon of the load and weights. This 
means that each pan must be supported so that a load, wherever 
it is placed, will exert the same turning moment round the centre 
of oscillation of the main beam. This may be effected in various 
ways. the object in all cases being to give to every part of a pan 
or platform the same virtual velocity. 

F I G .  I.- THE R O B E R V A L  E N I G M A  A N D  D E R I V E D  M E C H A N I S M S  
(A )  The Roberval Enigma; (B)  Modified form; (C)  Ordinary Roberval Coun- 
ter Machine; (D) Inverted type of Roberval Balance; ( E )  Balance designed to 
avoid reversal of stress in stay; (F) Diagram showing change i n  stay length 
due to reversal of stress; (G) French stay designed t o  mainta in constant 
length in tension or compression 

Two chief groups of mechanisms may be recognized: ( I )  Those 
directly derived from the e'?zig?ne statiqz~e (fig. r a )  of the French 
mathematician. Gilles Personne de Roberval, and ( 2 )  those con- 
sisting of a combination of load carrying levers adapted to support 
the scalepans in such a manner as to comply with the specified con- 
ditions (fig. 2 ) .  Roberval invented his static enigma in 1669, 
but no completely satisfactory explanation of its action appears to 
have been formulated until Louis Poinsot published the 3rd edi- 
tion of his ~ l d m e n t s  de Statzqzle in 1821. His explanation is based 
on the theory of couples, and has the advantage of being immediate 
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and self-contained. 

J.  d'Alembert, in his article on the lever in the Encyclopddie of 
I7j0, had attempted a similar type of solution without complete 
success. On the other hand, Isaac Newton had long previously, by 
the enunciation of his principle of virtual velocities, provided all 
the data for solving the problem, though he left no note on the 
subject. J. T. Desaguliers applied Newton's principle to the 

F I G .  2 .- OUTLINE DIAGRAMS O F  C O U N T E R  M A C H I N E S  HAVING MORE 
T H A N  O N E  W E I G H I N G  LEVEL 
( A )  BBranger Balance; ( B )  Phanzeder Balance; (C) Modifled form of Phan- 
zeder Balance in which the links are all in tension 

enigma in his Course of Experimental Philosophy (2nd ed., Lon- 
don, 1745), and showed that in such a balance the turning mo- 
ments exerted by the weights on each side of the centre are 
proportional to their virtual velocities multiplied by their mass, and 
not proportional to their distance from the centre of rotation. 
The original form of the enigma is shown in fig. Ia, while b shows 
a modified form using one parallelogram only. 

In  fig. Ia, AB is an equal-armed beam pivoted on a knife-edge 
a t  C. AD and BE are vertical members pivoted with as little 
friction as possible to the beam and also to the link DFE, which 
latter is pivoted to the frame at  F,  the whole linkage forming 
two parallelograms. To the vertical legs are rigidly secured two 
bars from which equal weights are adapted to hang. These bars 
need not be fastened to the middle of the legs, nor need they pro- 
ject horizontally. If the parallelograms are truly equal. the bal- 
ance will remain in equilibrium no matter what the position of 
the equal weights on the bars. I t  is obvious that, since the legs 
rise and fall vertically, the virtual velocities of the weights for 
any given change of inclination of the beam h B  are independent 
of the distance of the weights from C, and are equal to each 
other; and it can be shown that, this being so, the balance of the 
system must remain undisturbed when the positions of the weights 
are changed. Considering the problem in the light of the principle 
of work, it is clear that, for a given inclination of the beam the 
vertical displacement of the weights is irrespective of their dis- 
tance fr'om the fulcrum C of the beam. Under such conditions 
equilibrium is not disturbed by moving the weights along the bars. 

Any divergence of the linkage from perfect parallelism destroys 
the characteristics of the balance; and it  is important to observe 

that the susceptibility to derangement through lack of equality 
in the lengths of the parallel members is much greater as regards 
the vertical legs than as regards the horizontal lever arms and links. 

Fig. ~b shows a form of the device in which both weights may 
be placed spatially on the same side of C, though kinematically 
p is on the opposite side to w.  A balance based on this form was 
made by Phitzer of Oschatz. The two principal counter machines 
which have been constructed on the basis of the Roberval enigma 
are indicated in outline in figs. I G  and ~ d ,  and do not require de- 
tailed description. Type ~d-the inverted Roberval-is the better 
form, as the long vertical legs reduce the magnitude of the alter- 
nating tensional and compressive stresses in the stays or links D F  
and EF'. 

In order to ensure that the parallelograms retain their true 
shape under load it is important that the attachment of the leg 
to the scalepan supports should be very rigid. In fact, good 
weighing with this type of balance depends on thoroughly sound 
design and construction. 

Reference has been made to the alternation of stress in the 
stays or checks caused by varying positions of the load or weights. 
Unless a special type of pivot is employed, providing line contact 
on one and the same line irrespective of whether the stay is in 
tension or compression, a reversal of stress will always be accom- 
panied by a change in the effective length of the stay, and, con- 
sequently, by a distortion of the parallelogram in question. This 
is shown in fig. ~ f .  The beautiful kinematic pivot by which this 
distortion is prevented is shown in diagram in fig ~ g .  Such stays 
require to be made with great accuracy to give satisfactory service 
in modern self-indicating balances, where any minute differences of 
load effect caused by variation in the position of the load are di- 
rectly visible on the chart. To avoid reversal of stress in the stays 
the form of balance shown in fig. Ie has been devised and occa- 
sionally manufactured. Other forms have been constructed. A 
pointer attached to the beam to indicate over or under is useful as 
an aid in proportioning the weighed material for balance. U.S. 
counter machines are also generally equipped with a graduated 
steelyard, called a side beam, placed parallel to the scale beam and 
carrying a suitable poise. By moving this poise to the appropriate 
notch a balance may be obtained without the use of small fractional 
weights. A 16-lb. capacity scale would have a side beam of I lb. 
capacity graduated in i-oz. subdivisions. The use in retail trade 
of such counter scales is not allowed in England. 

Of counter machines in which more than one load carrying lever 
is employed to keep a scalepan always parallel to itself through- 
out its permitted range of movement, the most typical is probably 
that of Joseph Bkranger, a French scale manufacturer, who 
patented his device in the United Kingdom in 1849. This beautiful 
linkage is represented diagrammatically in fig. la,  where ACB is 
the main beam, of which, as in all these diagrams, only one of the 
two side members is shown. At D and D' are pivots equally spaced 
from the fulcrum C. To the links D F  and D'F' are suspended the 
subsidiary levers HFJ and H'F'J', anchored to the base plate 
respectively by links HG and H'G', and serving to support, by 
means of the links hanging from J and J', the cradles E and E', 
which latter are also suspended from pivots A and B of the main 
beam. By pillars rigidly attached to the cradles the scalepans 
are conveniently supported above the levers. Considering the 
left half of the beam, the short arm DC bears the same ratio to 
the long arm AC, as the short arm HE of the subsidiary lever 
HFJ does to the long arm HJ  of the same. Hence it follows that, 
when the balance vibrates, if D falls I in, and A 2 in., J will 
also fall 2 in.; consequently, the cradle E ,  together with its scale- 
pan, will move parallel to itself, and the load, or any part thereof, 
will produce the same turning moment about C whether it be 
transmitted directly to the main beam through A or indirectly 
through J, F and D. Precisely the same considerations hold in 
respect of the pther half of the mechanism. 

Another type of balance, very similar in principle to the BC- 
ranger, and much used in European countries, is the Phanzeder. 
In fig. zb the earlier type, using compression links AD and 
BD'. is shown. The subsidiary levers DEE and D'E'F' are equal- 
armed, and it will be observed that each scalepan has one leg 



BY COUSTESY O F  F A I R B A N K S ,  M O R S E  A N D  C O M P A N Y  

V A R I O U S  TYPES OF W E I G H I N G  M A C H I N E S  

1. Bul l i on  and testing balance, a sensitive beam weighing machine used for bers or symbols as set up on the keys, as wel l  as the time, date and 
precious stones and metal consecutive numbering of items weighed 

2. Portable u n i t  counting scale used to count the number of uniform pieces 6. Plate fu lcrum track scale showing movable end section 
in an unknown quant i ty  or to count a predetermined number of pieces 7. Electric instrument which interprets and indicates weights received i n  

3. Phantom view of the load compensating and indicating mechanism found the form of an electric current f rom the load cells of an eiectrical scale 
inside a d ia l  scale. (The scale is shown at three-fourths capacity) 8. Conveyor scale indicating mechanism which records the accumulated 

4. Dia l  w i t h  adjustable photoelectric control which provides an impulse at weight  of material passing along a conveyor belt. The chain couples 
any desired weight to control material flow in any sort of batching the speed of the moving bel t  w i t h  load being applied a t  the lef t  
operation through the rod and hook 

5. Dia l  scale and weight pr inter  which indicates the weight and then prints 9. Understructure or lever system of a heavy-duty two-section industrial 
on tape or tickets, or both, the weight plus any combination of num- scale 
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supported by a pivot, A or B, of the main beam, and the other leg 
supported by a link from a pivot of the subsidiary lever on the 
opposite side of the fulcrum. 

Obviously, to avoid friction. since the arcs described by A and 
D, or B and D' are of different radii. AD and BD' must be pivoted 
links, and not rigid projections from the scalepans. Obviously, 
too. they are in compression. British practice, as also in the U S., 
is generally opposed to the use of such compression links, which, 
nevertheless. when correctly designed and constructed. are quite 
reliable. A form of the Phanzeder balance in which only links in 
tension are used is shown in fig. zc. 

T h e  Steelyard.-This instrument. designed as a portable 
weighing device dispensing with the necessity for using a large 
number of weights, must be regarded as in all respects of a sec- 
ondary or derivative nature when compared with the baldnce. 
The English ~vord has probably nothing whatever to do with either 
steel or yard, being derived from the M.L.German word stiillzof, 
sample courtyard, the name for the London depot of the Hanseatic 
merchants. where they displayed samples of their goods, and where 
numbers of such instruments vere in use. In the U.S., and in the 
British commonwealth, steelyards, especially  hen suspended from 
a tripod, are often known as weighmaster beams. 

The principle of operation of the modern or Roman steelyard 
may be gathered from the diagram, fig. 3. AB is the steelyard 
freely suspended by its fulcrum knife-edge C from the fixed sup- 
port D. E is the load knife-edge, and p the poise. shown suspended 
at a point F,  such that the turning moments about the pivot C 
due to the weight of the steelyard and its parts, together with 
those due to the poise and the load (not sho

w

n). are of equal 
magnitude on each side of C. Under these conditions the yard is 
in equilibrium. Supposing then, with the poise in zero graduation 
G. and no load except the shackle and its parts depending from E, 
the instrument is in equilibrium. then it is clear that the centre 
of gravity of the unloaded steelyard is under the suspension knife- 
edge C. The weight of the steelyard and its parts, under such con- 
ditions. exerts no turning moment about C. If, then, a load L be 
suspended from E. it will exert a turning moment LXCE. and 
obviously this can only be balanced by moving the poise p away 
from the centre until, at a point F, the turning moment 
p X C F = L X C E .  Since CE and p are constants the load varies 
directly as CF. Hence the graduations of the steelyard mill be of 
equal magnitude for equal increments of load. I t  is desirable that 
steelyards should be constructed so that the unloaded beam is in 
balance when the poise is in zero graduation. 

F I G .  3.- MODERN TYPE O F  BUTCHERS' STEELYARD 

A more primit ive method of suspending the poise from the graduated yard Is 
also shown 

The Roman steelyard is an Italian invention, and probably origi- 
nated about zoo B.C. in Campania, or in hlagna Graecia. I t  was 
apparently unknoi~n to Xristotle, r+ho. in his "Mechanics," 
describes the so-called Danish steelyard, which we now know 
preceded the Roman type in classical antiquity, as  also through- 

out the greater part of Europe and western Asia. The Danish 
steelyard consisted of a beam heavily weighted at  one end, and 
provided at the other with a hook or pivot to which the load 

ELEVATION OF 
f RANSFER LEVER 

F I G .  4.- WYATT'S WEIGHBRIDGE 

This first compound lever platform scale (about 1744) was the bri l l iant  
invention of John W y a t t  of Birmingham 

could be suspended. A loop of cord generally constituted the 
fulcrum. the graduated beam being moved through the loop until 
the load was balanced. The graduations were not equal, but 
formed a harmonic series. The Shetland bisnzar, the Indian dhari, 
and other instruments found throughout the eagt. conform to 
this type. The device was probably a LViro invention, and was 
carried by those invaders into western and southern Europe, just 
as by the Aryans proper it was taken into India. 

The modern Roman steelyard, still largely used by butchers, 
is a reliable and accurate instrument. The best makes are pro- 
vided with devices to prevent undue wear of the graduation 
notches, and the yard proper, or blade, is made of noncorrosive 
steel. The notches are cut by a specially constructed dividing 
engine to a degree of accuracy quite unattainable by other means. 

Compound Lever  P l a t f o r m  Machine.-The usual method of 
weighing heavy loads is on some form of platform machine. Before 
John Wyatt's brilliant invention of the compound lever, about the 
year 1744, it was necessary to use immensely heavy and incon- 
venient steelyards for the neighing of loaded carts, and the opera- 
tion, even in the case of a small two-wheeled hay cart, was a 
laborious one. Wyatt was a master carpenter or mechanic. Ap- 
parently most of his neighbridges were built \\hen he was in the 
employ of the great Matthew Boulton. H e  died in 1766. Fig. 4 is 
a drawing, necessarily somewhat diagrammatic and lacking in de- 
tail, which probably represents rather closely the original scheme 
of Wyatt's mechanism. I t  has been constructed from early de- 
scriptions and illustrations. (See the 3rd edition of the Ency. 
Brit. [1797], under STEELYARD; John W7yatt,  master Carpenter 
and Irzventor [168j. published anonymously, but compiled by 
Henry Pooley. of Liverpool], and the Wyatt manuscripts in the 
Birmingham reference library.) 

The two triangular levers are pivoted at  A and A', and receive 
the load transmitted by the stool legs of the platform F on pivots 
B and B'. The arms AB and X'B' are equal, as are also the arms 
AC and A'C'. The pivots C and C' transmit the load to the first 
order transfer lever D a t  the same distance F E  from its fulcrum 
E. G is a table for weights to counterbalance the load. Such a 
combination of levers-crude as i t  is in construction, being devoid 
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of links and originally having conical points instead of knife-edges 
-ensures the transmission to the counterpoising lever or steel- 
yard of the same load effect by the same load, irrespective of its 
position on the platform. Before the close of the 18th century 
English builders were making machines of which the transfer 
levers pulled down on the ends of first order steelyards, very 
much in the modern manner. Whether the Fairbanks brothers 
of Vermont were the first to make small platform machines in 
which no separate transfer lever was used, but in which the upper 
triangular lever was provided with an extension arm connected 
to a steelyard, is difficult to ascertain; but their platform machines 
dating from the year 1831, undoubtedly marked an advance in con- 
struction and convenience of operation, and had a far-reaching 
effect on the development of platform machines throughout the 
world. 

A medium capacity weighbridge of British design is shown in 
fig. j. The linkage consists of two triangular levers, link suspended 
from the framework, and connected by a central link to the upper 
lever, which has an extended arm. knife-edge connected to the 
counterbalancing and indicating device-a steelyard or automatic 
indicator. U.S. practice is to use a lever system composed of 
straight levers, with possibly some torsion levers. A torsion lever 
is a pipelike member with a fitting on each end which contains a 
load pivot and a fulcrum pivot. The load transmitted through 
these offset pivots twists the pipe, which is balanced at  the end 
of a member extending perpendicular to the pipe. Thus a section 
composed of one torsion member and extension at  each end of a 
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F I G .  5.- PLAN A N D  ELEVATION O F  A BRITISH WEIGHBRIDGE CONNECTED 
TO A " NO-LOOSE-WEIGHT"  STEELYARD 

These bridges are sometimes connected to automatic dials, the load capacity 
of which can be multiplied several times by the use of counterpoise weights 

weighbridge serves the same purpose as a section of two main 
straight and one extension levers, but requires one less fulcrum 
support. U.S. practice is to support fulcrums on pedestals from 
the concrete foundation. Vehicle scale linkages consist of t ~ o  
or four sections, depending on the length of platform and capacity 
of scale. Motor truck platforms 10 ft. wide and up to 60 ft. long, 
with weighing capacities to jo  tons, use four sections, all connected 
to one transverse extension lever for carrying the load to steelyard 
or other indicator. Railroad linkages are similar to those of motor 

truck scales and are made up to I I O  ft. long, usually with four 
sections of capacities to 2 0 0  tons per section. Railroad track scales 
can weigh moving cars at  the rate of about 5 per minute, whereas 
spotting for stationary weighing would allow about 18 per hour. 
The minimum indicator graduations may be 20 Ib. The accuracy 
of such scales in heavy exposed service should be 0.1% to 0.2%. 
The use of long levers tends to minimize loss of accuracy by dulling 
pivots from heavy shock loads. Automatic printing devices at- 
tached to vehicle scales give quick proof of reading. Three seconds 
after the wheels of the freight car are on the scale a printed ticket 
is available. Heavy scales provided for weighing vehicles are sub- 
jected to considerable shock by approaching and suddenly stopping 
loads, and hence must have generous excess capacity. Suspensions 
to allow motion of the aeighbridge and checks to limit travel are 
built in, allo~i~ing horizontal motion and protecting the pivots. An- 
other suspension system uses steel balls between cups on the 
weighbridge and loading pivot, providing freedom of motion and 
restoring action as well. The weight of railroad cars is transmitted 
to the weighbridge through sections of track isolated from the 
connecting track. If locomotive passage over this section trans- 
mits forces too great for the capacity of the system dead rails may 
be provided. These rails parallel the live rails and are supported 
by transverse beams bearing directly on the foundation, thus pro- 
tecting the pivots of the weighing machine. 

P l a t e  P ivo t  Machines.-Of recent years there has been de- 
veloped, in the United States, a type of weighbridge in which 
knife-edges are replaced by thin plates or laminae used in com- 
pression. These are all derived from the work of A. H.  Emery, 
who, in the year 1875, successfully applied this type of pivot to 
the construction of a remarkably fine testing machine. There 
is no doubt that some admirably reliable and sensitive weigh- 
bridges have been constructed with plate fulcrums; but their cost 
at present prevents their general adoption. I t  is claimed that 
weighbridges built on this principle remain in accurate and sensitive 
adjustment even if subjected to severe conditions of use. The 
plate fulcrums and load pivots are made of chrome-vanadium 
steel, and their cross sectional area is sufficient to provide an ample 
margin of safety. The amount of flexure to which they are sub- 
jected in use is extremely small. The platform is restrained from 
horizontal movements by the tension of horizontal plates or rods 
sufficiently flexible to permit the minute vertical movement re- 
quired for weighing. The lever system is similar to that of knife- 
edge lever machines. E. and T. Fairbanks and company, of St. 
Johnsbury, Vermont, constructed the first plate fulcrum railway 
track scale in 191 j. 

Self -indicat ing Weighing  Machines.-The most important 
developments in the science of weighing instruments in recent years 
have, unquestionably, been associated with the evolution of the 
modern automatic indicating weighing machine. In  these machines 
the load is automatically balanced by a resistant counterforce ac- 
companied by a means of indicating the load. The variable coun- 
terforce is applied by helical springs or a pendulum (a bent lever 
with a large mass at the free end) whose effective moment arm 
varies mith its displacement. 

The first self-indicating scales appear to have been invented by 
Leonardo da Vinci (1452-1519). They are described and drawn 
in one of his notebooks preserved at  Paris. (A!Ianuscripts in 
Bibliothkque de 1'Institut. See Les ~Wanuscrits de Le'onard de 
Vinci, publie's en fac-simile, etc., par C .  Ravaisson Mollien, 6 
vol. [1881-911. See also The Mechanical Inventions of Leonardo 
da Vinci, by I. B. Hart [1925].) His description appears to make 
it  certain that he had actually constructed one of these instru- 
ments. A semicircular dial, suitably weighted, is suspended, at 
the middle of its diameter, on a pivot from which also hangs a 
plumb line, situated so as to serve as an indicator. A scalepan 
hangs from one end of the diameter. The design has a remarkable 
characteristic not shared by many modern instruments, i.e., the 
accuracy of the indications is not affected by any divergence 
from horizontality of the surface on which the instrument is placed. 

A pendulum or bent lever resistant does not give equal chart 
divisions on a circular or segmental chart unless a cam or other 
equivalent device is used in the application of the load to the 
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resistant, so as to counteract what has been called the circular 
error of the pendulum. 

4 s  the pendulous mass is raised by the fall of the load, its 
resistance increases as the sine of the angle of displacement from 
the vertical. At the same time, unless the load has been applied 
by a strap passing around a circular arc concentric ~ l i t h  the centre 
of rotation. the effective length of the arm to nhich the load is 
applied will vary. Supposing, in the most simple case. that when 
the instrument is unloaded the load arm is horizontal and the 
centre of gravity of the pendulous mass vertically beneath its 
pivot then the application of a load will deflect the system until 
a position of equilibrium is attained. During this movement the 
effective load arm 1\21 become shorter in the ratio of the coslne 
of the angle of deflection. and the resistant arm mill increase 
from zero in the ratio of the sine of the angle. Hence, the load 
in all balanced positions will vary as the tangent of the angle 
of deflection, and a pointer attached to the pendulum will not 
indicate equal chart graduations for equal load increments Gen- 
erally if the load arm makes an angle 4 with the horizontal. and 
the pendulum an angle 0 ~vi th  the vertical, the applied load being 
L, the following relationship nil1 hold: 

sin0 
L cc ---a 

cos4 
Obviously, with a small angle of deflection the graduations will 
be approximately equal to each other, for the arc traversed nil1 
be nearly proportional to the trigonometrical function of its angle. 
Weighing machines have been constructed using such small angles 
of rotation in order to get virtual equality of subdivisions. as is 
required by the regulations of the various national weights and 
measures authorities. Where a machine is permanently and se- 
curely positioned, and extreme sensitivity is not required, little 
exception can be taken to this method of construction, which has 
the great advantage of extreme simplicity and robustness of design. 

The sensitivity of a pendulum resistant is, however, within 
limits imposed by technical considerations, a function of the 
amplitude of the angle of rotation; and furthermore, the larger 
the angle the less the derangement that nil1 result from such 
minute differences of level as may supervene after installation. 
Hence has arisen a multitude of designs for utilizing a consider- 
able angle of rotation, as 55" for instance, ahile still obtaining 
equality of subdivisions. Various parallel motion and tangent bar 

F I G .  6.- THE PENDULUM RESISTANT 

(a)  Diagram of the mechanism of the Fan Scale used for weighing small auan- 
tities in retall shops; ( b )  D ~ a g r a m  showing how the arm lengths of the cam 
vary with the anole ffirouoh whlch the pendulum moves 

devices have been constructed, but the most generally employed 
method makes use of a cam formed by eccentrically displacing 
a circular arc in respect of the axis of rotation. To the periphery 
of this cam the load is applied by means of a flexible metallic 

strap. (See fig. 6 .  a and b.) A close approximation to absolute 
equality of subdivisions is possible if the best geometrical con- 
figuration is adopted. Fig 6a is a diagram of the mechanism of 
the nell-knomn fan type of self-indicating counter machine. The 
combined counterbalancing and indicating unit is pivoted on a 
knife-edge housed in V-shaped bearings. Fig. 6b is a diagram 
designed to show that the rate of change of the products of the 

F I G .  7.- MECHANISM O F  T H E  "TOLEDO" S E L F - I N D I C A ~ I N G  PLATFORM 
MACHINE 
( A )  Connecting rod attached to weighing levers. Yoke connected b y  steel 
straps (BB) to the cams ( C C ) ,  which are attached to segments ( D D )  and to 
pendulums (EE) .  Segments are suspended from the frame by straps (A 'A ' ) .  
The bar (F) sensitively pivoted to the centres of the circular segments ( D D )  
is raised together w l th  the elastically supported rack (G) w h ~ c h  rotates the 
p i n ~ o n  (H) 

"circular cam" arm lengths and their respective loads closely ap- 
proximates to the rate of change of the pendulum moment arms, 
nhich latter, as has been stated above, conform to a sine law. 
The two rates of change are made to counteract each other in just 
the measure necessary to permit of the use of equally divided 
charts. The dimension d indicates the linear displacement of the 
cam circle from the centre of oscillation. 

The well knonn cylindrical computing scale embodies a re- 
sistant of thls type, the cylinder itself being carrled on anti- 
friction uheels. and rotated by a pinion engaging n i th  a vertically 
moving rack connected pivotally ~5 i th  the neighing lever. Some 
types of dial mechanism employ a resistant consisting of t\+o 
pendulums rotating in opposite senses, thus eliminating the ef- 
fects of out-of-level d~sturbances I n  a nell knonn U.S. type of 
mechanism. floating fulcrums replace stationary knife-edges. (See 
fig. 7 . )  The load is transmitted by straps to the load cams to which 
are attached cams supported from the frame by straps -4s the 
load is applied through tapes, the suspension cams roll about their 
strap contacts at the frame producing an upuard advancing pivot 
as the pendulum arms rotate outnard. The use of two weights 
offsets the effect of uneven setting of base. The upaard movement 
of the pendulum cam centres is transmitted through a rack mesh- 
ing ~ i t h  a pinion to sneep the pointer around an indicator dial. 
Accuracy is dependent upon carefully cut gear teeth, good tooth 
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contact and freedom from wear. The rack may be held in con- 
trolled mesh with the pinion by means of spring, roller or magnet. 
One redesigned scale dispensed with the rack pinion drive by 
substituting straps around multiplying drums. 

A three-cam system whereby the leverage of the weight is varied 
by cam contour is illustrated in fig. 8. The load is transmitted by 
straps to the load cam and rotates the cam system about the sus- 
pension cam pivot a t  its tape contact point. This has the effect of 
diminishing the mechanical advantage of the load in raising the 
weights of the pivoted resistant levers. 

Dashpots.-When a load is automatically balanced against a 
simple variable resistant, only half the energy due to the fall of 
the load to a position of equilibrium is utilized in raising the 
pendulous mass, or in extending the spring. The remaining energy, 
if violent oscillations and shocks are to be avoided, must be ab- 
sorbed by some form of dashpot. The devices generally used are 
cylindrical vessels containing oil. in which pistons pivotally con- 
nected with the weighing levers by suitable linkag'e are adapted to 
reciprocate. Ports, in the piston, or in a tubular part connecting the 
upper and lower ends of the oil-containing chamber, enable adjust- 
ments to be made to compensate for changes in the viscosity of the 
oil due to variations of temperature. 

A n t i f r i c t i o n  Devices.-In those self-indicating machines in 
which a pointer has to be rotated round a circular dial, or in which 
a moving dial is used, the weight of the revolving part is sup- 
ported on frictionless bearings-either miniature ball bearings, 
antifriction wheels, or a crossed-strap suspension device. The 
first of these is, in many cases, the most commercially convenient, 
but does not permit the attainment of the same degree of sensi- 
tivity that is possible with really well-designed antifriction wheels. 

Crossed-strap Device, introduced by Avery, constitutes the most 
frictionless method yet discovered of supporting and rotating a 
large indicating unit. No rack and pinion is necessary. A rota- 
tional angle of about 300' is possible. The weight of the spindle 
carrying the rotating part is entirely supported by two pairs of 
thin steel bands. These pairs are secured to, and wrapped in op- 
posed senses about, a small drum attached to the spindle. Their 
upper ends are attached to the opposite ends of an inverted 
weighted pendulous segment, pivoted on a knife-edge working in 
V-shaped agate bearings. This segment constitutes the variable 
resistant, and carries a cam or displaced circular arc so disposed 
eccentrically to the fulcrum as to give equal chart subdivisions for 
equal fractions of the total load. The load effect or pull is trans- 
mitted from the main weighing lever to this cam by means of a 
long flexible steel strap. As the segment rotates on its knife-edge 
it unwinds one pair of straps and winds up the other pair at exactly 
the same rate, thus rotating the drum mounted on the floating 
chart-carrying spindle, while maintaining it in exactly the same 
position. 

Other resistants beside the bent lever or pendulum have been 
and are used in xeighing mechanisms. Of these the chief is the 
spring. The most commonly used form is the helical spring. For 
some purposes its employment is quite legitimate; nevertheless, 
the chief constructors of self-indicating weighers throughout the 
world have, with few exceptions, abandoned it as a resistant in 
entirely automatic weighing mechanisms. I t  has three outstand- 
ing defects, two of which result from its susceptibility to changes 
of external temperature. The substance of all steel springs ex- 
pands or contracts in length with variations of temperature, and 
this generally affects the zero indication of the balance. I t  can be 
shown that, in the case of a properly proportioned helical spring 
in the unloaded state, the change in length of the wire caused by 
temperature change makes practically no difference in the actual 
length of the helix; but in a weighing instrument such a con- 
dition of no-load never occurs in practice. Temperature also 
affects the specific elasticity of springs. When a spring is warm 
it extends more under a given load than when cold. Hence, even 
if the scalepan is empty, the greater extension of the spring under 
its initial load resulting from the weight of necessary parts, dis- 
places the zero indication. To a still greater extent the whole 
range of indications is affected. In a large measure this defect 
can be compensated for by means of a thermostatic device made 

of two dissimilar metals, so disposed that the transmitted load- 
effect can, by means of a change of leverage, be given a greater 
or less mechanical advantage before its application to the spring 
resistant or by using a special metal alloy unaffected by tempera- 
ture. 

The third source of error is more serious and cannot be corn- 
pletely eliminated, though it is proper to note that, under the 
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FIG. 8.-AVERY CAM-RESISTANT MECHANISM 

A varlable resistant is obtained without  the use of pendulums, two sets of 
suspended triple cam contours so designed as to give to an increasing load a 
diminishing mechanical advantage in I t s  efforts 6 raise the weighted levers. 
These latter are pivoted by steel straps to the periphery of a small circular 
disc around which they are free to roll. The balanced pointer is operated by 
rack and pinion 

actual conditions in which many weighing machines operate, its 
effects are negligible. If a spring is loaded and the load is gradually 
removed, it will often be found that the spring does not return ex- 
actly to its original conformation; hence. the zero of an instrument 
embodying such a spring will not be constant. Other derangements 
caused by this hysteresis of the elastic material of the spring have 
been noted. In practice, the gradual and shockless deposition 
or removal of loads referred to seldom takes place, and vibration- 
such as that resulting from neighbouring traffic or machinery- 
appears generally to eliminate this trouble in the case of viell- 
designed spring-operated machines. Against these drawbacks the 
spring has the great advantage of giving deflections directly pro- 
portional to the load, thereby producing without alteration. for all 
practical purposes, conformity to Hooke's law, i .e . ,  equal chart 
subdivisions. Moreover, i t  is intrinsically a more sensitive re- 
sistant than the pendulum. 

The hydrostatic resistant has been made in various forms. 
I t  depends on the buoyancy of a float and its resistance to ver- 
tical displacement. A mercury resistant embodying the same prin- 
ciple has also been extensively used. 

Computing Scales.-Entirely automatic self-indicating counter 
scales are very generally adapted to indicate, not only the weight 
of the goods, but the particular value of the weight corresponding 
to a large number of different unitary prices. Collinear with each 
weight graduation is a series of price indications-the respective 
unitary prices, as, for instance, prices per pound avoirdupois being 
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marked either on the pointer, if the dial is of the stationary type, or 
on the revolving chart itself. 

A u t o m a t i c  Feed Scales.-This name is given to a large class 
of mechanisms by,means of which granular and liquid materials 
may be automatically weighed off in predetermined amounts. I t  
is possible to weigh in this manner practically all materials which 
can be induced to flow through a port or valve of reasonable dimen- 
sions. Thus modifications of the same general type of scale will 
weigh flour and the most finely ground cement, while others will 
weigh coal and ores broken up in lumps not exceeding say 2 or 3 in. 
in diameter. In general terms such a machine-one form of which 
is illustrated in fig. 9-may be detined as consisting of a hopper I, 
or box terminating a feeding spout, and equipped at its lower end 
with a pivoted gate D, or gates, adapted, when opened, to permit 
a flow of material into a scale hopper C, placed immediately be- 
neath it. This receptacle depends from one end of an equal-armed 
balance beam A. the other end of which carries a weight box B. 
When the scale is empty the weighted end of the beam causes the 
hopper end to rise, and by contacting with a part pivotally con- 
nected by links to the above mentioned gate or gates, forces them 
to open, thus causing the rapid filling of the receptacle with the 
material being weighed. The bottom of the scale hopper is closed 
by a large discharge valve E, to which is connected linkage so 
designed that, when this door is closed, the linkage forms a locked 
dead centre. This device, often called a toggle, is indicated at the 
right of the receptacle in the illustration. Other and different de- 
vices, as detent mechanisms, are sometimes used to keep the bot- 
tom door securely fastened until the receptacle has received its 
proper load. 

erly applied, suffices to effect this release. The moment this takes 
place the discharge valve E opens, and the weighed material falls 
into another receptacle, generally connected with a conveyor or 
elevator. 

Such, in brief outline, is the principle on which practically all 
automatic feed weighers act. Many refinements are, however, 
necessary in practice. and to the chief of these some reference must 
be made. 4 t  the moment when the receptacle has received its 
true weight of material, and the beam is moving to the balanced 
position, there is a considerable weight of material in the act of 
falling from the closed feed port to the receptacle. To  com- 
pensate for this amount, which would otherwise overload the 
balance: a compensating lever is employed. This lever is sho~vn 
outlined in the illustration as lying parallel to the scale beam. 
I t  is pivoted to the frame, and adapted by means of an adjustable 
poise. not shown, to press upon the load receptacle: or some con- 
nected part, while the receptacle is being filled. Consequently, 
the receptacle tends to fall to the balanced position before it has 
obtained its full load, thus closing the feed port. The weight of 
material in the air at the moment of cutoff exactly compensates 
for this deficiency. If desired, the accuracy of the weighing can 
be immediately checked by raising the compensating lever be- 
fore the hopper has had time to fall sufficiently far to cause dis- 
charge to ensue, or by preventing discharge in some other 
convenient manner. If the adjustments have been properly made, 
the beam will be found in perfect balance. I n  order to render the 
cutoff still more precise, in practically all larger weighers a small 
valve called a dribble valve is used in addition to the main valve 
or valves. The main valves are closed before the weighing is 
complete, but the dribble port continues open until closed by the 
release of a detent, or: in some mechanisms-as in the grain 
weigher illustrated in fig. 9-by the continued movement of the 
main valve. In some inakes o i  machine, especially those used for 
weighing grain, the edge of the feed valve port is rimmed with 
a brush in close proximity to which the closing valve moves very 
smoothly and without risk of jamming. 

The action of the particular type of weigher illustrated may 
be follo~ved in a little greater detail. F is a lever connected 
to the feed valve linkage. When this valve is nearly closed, the 
little wheel shown on the vertical link is resting on the steel pin 
H, attached to a pivoted counterbalanced lever. Later, when the 
loaded receptacle falls to the balanced position, a pin contacts 
with the counterbalanced lever and throws H over to the right. 
The valve then closes completely, and the free end of the lever 
F rises and contacts with the pin G, thus breaking the dead centre 
and causing the discharge valve E to open. 

Small automatic feed weighers, used for filling packets with 
standard quantities of material, are often operated electrically, as 
this enables great accuracy to be attained. In such devices, the in- 
stantaneous and energetic shutting of the feed port is actuated by 
the indicator through either a mercoid-magnetic switch, a high- 
voltage gap, or a photoelectric cell. Several adjustable cutoff 
positions are provided. X stepped interceptor of light to a photo- 
electric cell can give controlled dribble before cutoff. 

Conveyor weighers.-of recent years various conveyor 
F IG.  9 - AUTOMATIC FEED SCALE 

A diagram of a grain weigher for automatically weighing wheat and other 
weighers have been developed, and have filled a useful place in the 

grains. The material is stored in the hopper I, the gate D being opened by the bulk weighing of materials ~vhere no great accuracy is required. 
upward pressure of the empty receptacle C due to the we~ghts in the scale- The principle of operation of one form may be briefly outlined. 
pan B. When the load in the receptacle balances the we~ghts the receptacle 
falls, Cldses the supply gate and 'opens the discharge valve E If a conveyor belt is made to pass over rollers supported by a 

system of weighing levers, which system is in turn suitably con- 
As a state of equilibrium is approached, the weights no longer 

hold up the receptacle forcibly against the device which controls 
the opening of the hopper valve. Consequently. this valve grad- 
ually closes, and the final cutoff is arranged to take place just 
when a balance has been obtained. In some types of this mech- 
anism the balanced beam, in falling aaay  from the gate-opening 
mechanism, causes contact to be made bebeen  a lug or peg at- 
tached to the framework, and the linkage or detent system con- 
trolling the discharge valve; or, alternatively, as in fig. 9, a part 
connected with the feed gate is adapted to break the dead centre 
or toggle mechanism of the discharge valve 1inkage.at the moment 
when the hopper valve has completely closed. A small force, prop- 

nected to a variable resistant, the resistant will respond to the 
varying vceight of material on the belt. If this l~eighing device, 
as regards its load indications, is connected with a device re- 
sponding to the velocity of linear movement of the conveyor 
belt in such a manner that the one numerical magnitude is multi- 
plied by the other, it is obvious the product may be evaluated to 
represent the weight of material passing along the conveyor in a 
given time. Various methods, some mechanical and others elec- 
trical, have been designed to effect this multiplication. 

Totalizer.- This weighing machine is of the automatic mov- 
ing poise type, and is generally used for the automatic weighing 
and recording of the total of the separate loads contained in a 
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series of receptacIes or trucks placed successively on the weigh- 
ing platform. As each load is imposed an electrically propelled 
poise moves out along a steelyard connected to the weighing 
machine, and effects a balance, a t  the same time operating a count- 
ing device which records and adds on to the total of previous 
weighments the weight of the newly imposed load. Such mecha- 
nisms are capable of accurate and reliable adjustment. The 
divergence of the weight indications of the mechanical counters, 
when such a machine is working under reasonably good condi- 
tions, from the true weight of the total loads should not exceed 
about one-fifth of 1 % .  About the same standard of accuracy is 
often attainable with high-class automatic feed weighers. 

W e i g h i n g  a s  a Means of Counting.-A great extension of 
this convenient method of counting things of uniform weight has 
taken place in recent years. Immense numbers of small parts 
and finished articles are produced by modern methods of machin- 
ing and fabrication under conditions which ensure that the weight 
ofeach piece will be approximately the same. Hence, if a balanced 
system of linked levers is constructed having two receptacles 
connected therewith, one large and one small, a t  points at which 
the mechanical advantage of a weight deposited in the small pan 
is I O O  times greater than that of the same weight if deposited in 
the larger pan, it is obvious that equilibrium can only be obtained 
by placing IOO such weights in the large pan for every one deposited 
in the small pan. Hence if, for instance, it is desired to count 
bolts of uniform pattern in hundreds, one bolt is placed in the 
small pan and a quantity in the other, the number being rapidly 
adjusted until a balance is obtained. 

L o a d  Cells.-Where large beam machines are not suitable for 

no. 9 (Sept. 1954). The theory of articulated systems, as embodied in 
counter machines, has been fully discussed by J A. Bonneau, "VPrifica- 
teur des Poids et Mesures" In Instruntents de Pesage ci Syst imes ArticuUs, 
PremiZre Partie Balances Roberval (Paris, 1908), and Inst .  de Pesage 
The'orie Gdndrale (I  13). (W. A. BN.; E. S. A )  

WEIGHT LIF~ING. Weight lifting is a competitive sport, 
which is included in the Olympic games and governed by rules es- 
tablished by the International Weight Lifting federation. Cham- 
pion weight lifters, like all champion athletes, must have 
co-ordinated speed and agility and a will to win. More than other 
sports, however, weight lifting requires strength. 

Exercise similar to weight lifting, called weight training, is also 
practised by those who exercise with a bar bell (and dumbbells) 
to develop strength, to improve physical appearance, to increase 
power in order to succeed in other sports or to rehabilitate parts 
of the body weakened by illness or injury. 

A bar bell is a steel rod handle to which removable cast-iron disks 

weighing heavy or bulky objects, load cells are convenient. These A B c 
are small, portable units that operate on electric, hydraulic or.  ,,,,, ,. ,, .,,,,, 
pneumatic principles. The electric cell consists of a load-carrying THE THREE BASIC LIFTS:  ( A )  PRESS. (B) SNATCH (SQUAT STYLE), (c )  
bar to which are attached four matched wire gauges electrically CLEAN AND J E R K  

connected in a Wheatstone bridge circuit subjected to a direct cur- 
rent voltage. When the bar is loaded in tension or compression its are attached at the ends to vary the resistance. Dumbbells are 
deformation changes the resistance of the two loaded grids so simply short bar bells, used one in each hand, competition in- 
that the circuit is electrically unbalanced proportionally to the 

volves a bar bell and three lifts, *he winner is the one who lifts 
load. The unbalance is amplified and transmitted to an indicating the highest total weight on the ( A )  press, (B)  snatch and (c) clean 
motor. Electric cells are available in sizes o to zoo Ib. and up to and jerk, case of a tie, the lighter man \vins, the press, 
~,ooo,ooo lb. Small size, excellent sensitivity and accuracy (bet- the bar bell is lifted to the chest in one pull, then pushed overhead 
ter than 0.25%), small deflection and indifference to vibration by the arms and shoulders without assistance from the legs. In 
along with high capacity and remote indication make it suitable the snatch, the bar bell is pulled from the floor to locked arms over- 
for many applications, particularly automatic process control. HY- head in a single motion. with the lifter being permitted to lunge 
draulic cells utilize a thin film of oil between a piston and dia- or squat under the weight as it travels upward, The clean and 
ph1a.P. Pressure is generated by a short stroke and transmitted jerk is a two-movement lift, one to the chest and a second overhead, 
to an indicator with an accuracy of about 0.1%. Cells are ex- but leg action is not restricted, as in the press. The lifter may 
tremely sensitive but are unsuitable for oscillating loads. Capaci- lunge, squat and start the bar bell upward from the chest with a leg 
ties are up to j,ooo,ooo lb. Pneumatic cells are supplied with air drive. 
under pressure from an outside source to balance load applied on a &'eights can be lifted for exercise in an infinite variety of ways. 
piston. Principally used for light to medium loads over a limited The main principle is that when a muscle is worked against gradu- 
range, these cells are more popular for control than for weight ally increasing resistance over a period of time. it becomes stronger 
measurement. (and to some extent larger). Pressing a weight overhead from 

Developments in transmitting readings electrically over long the shoulders adds strength to the arms and shoulders. Holding a 
distances, optically magnifying and projecting readings for clear weight on the shoulders and doing knee bends strengthens the legs. 
viewing, and refined automatic printing of weight recordings rap- Such basic exercises are usually done with five to ten repetitions. 
idly were being made in the mid-1y5os. Application of dynamic Scientific studies have shown that weight lifting does not slow the 
weight control with prompt response and small movement are a speed of muscular contraction and has a low incidence of injury. 
reauisite in the develo~ment of automation. For Olympic champions. see OLYMPIC GAMES. 
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WEIGHTS AND MEASURES. The U.S. customary sys- 
tem of weights and measures, the British imperial system and the 
metric system are treated in detail in this article, and the systems 
and units used in some other countries are briefly considered. 



WEIGHTS AND MEASURES 
Some consideration is given to the materials used as standards, to 
the conditions necessary to specify in order that standards may 
correctly define the units, and to weights and measures adminis- 
tration. Reference should be made to the articles on METROLOGY 

and PHYSICAL UNITS for additional information about units and 
standards, and to the article on TIME MEASUREMENT for informa- 
tion about units of time. 

Other related articles are those on GRADUATION AND CALIBRA- 
TION ; DIMENSIONAL ANALYSIS. 

T h e  U.S. Customary  System.-The weights and measures in 
common use in the American colonies at  the time of the American 
Revolution were all of English origin and were the same as those 
then in use in Great Britain. As the system of weights and meas- 
ures in Great Britain at  that time was far from being on any 
scientific basis, i t  is not surprising that there was considerable 
lack of uniformity in the units in the colonies. The need for fixing 
the standards was recognized by the framers of the Articles of 
Confederation and of the constitution. The subject was often dis- 
cussed but no definite action was taken for many years. On 
May 29, 1830, the senate passed a resolution directing the secretary 
of the treasury to cause a comparison to be made of the weights 
and measures in use in the principal customhouses and to report to 
the senate at its next session. The investigation was made and 
large discrepancies were found in the weights and measures in use. 
The average values of the several units were, however, all reason- 
ably close to the corresponding values in the British system in 
1776. Real progress was made toward the unification of weights 
and measures in the United States by the subsequent distribution 
of uniform standards to the customhouses based on the following: 
(1) the yard of 36 in., (2) the avoirdupois pound of 7,000 gr., (3) 
the wine gallon of 231 cu.in. and (4) the Winchester bushel of 
2,150.42 cu.in. These units are still in use in the United States. 
The wine gallon, usually referred to as "the gallon" or "the U.S. 
gallon," is used only for liquid measures; and the Winchester 
bushel, usually referred to as "the bushel," or "the U.S. bushel," 
is used only for dry measures. 

The yard is subdivided into three feet of 12 in. each. Five and 
one-half yards (164 it.) make a rod, pole or perch; 40 rods make 
a furlong; and eight furlongs (5,280 ft.) make a statute mile. 
Units of area and volume are simply the squares and cubes, re- 
spectively, of the units of length, except for the insertion of the 
acre, which consists of 43,560 sq.ft. 

The avoirdupois pound is subdivided into 16 oz., or 256 drams 
or 7,000 gr. I t  should be noted that the grain is the same whether 
it is avoirdupois, troy or apothecaries' weight and that the avoir- 
dupois ounce contains 4376 gr. whereas the troy ounce and the 
apothecaries' ounce each contains 480 gr. One hundred pounds 
equals a hundredweight and 2,000 Ib. equals one ton-designated 
as "net ton" or "short ton" to distinguish it from the "gross ton" 
or "long ton" of 2,240 lb. 

The U.S. gallon is divided into four liquid quarts, or eight liquid 
pints or 32 gills. The gallon, quart and pint of the apothecaries' 
fluid measure are, respectively, the same as the corresponding unit 
of the ordinary liquid measure. The pint is subdivided in the 
apothecaries' fluid measure system into 16 fluid oz., or 128 fluid 
drams or 7,680 minims. The U.S. bushel is subdivided into four 
pecks, or 32 qt. or 64 pt. 

For more complete information on units of the U.S. customary 
system reference is made to miscellaneous publication M233 of 
the national bureau of standards, entitled Units of Weight and 
Measures (United States Customary and Metric)-Definitions and 
Tables of Equivalents, and to Circular 570 of that bureau, entitled 
Units and Systems of Weights and Measz~res-Their Origin, De- 
velopment, and Present Status. 

I t  was not sufficient, however, that a decision was made in 1832 
as to the units and measures for the United States; it was also 
necessary to adopt physical standards embodying those units. 
For the yard the length a t  62' F. of the interval between the 27th 
and 63rd inch of a certain 82-in. brass bar known as the Trough- 
ton scale was adopted; for the pound, the troy pound of the mint 
was used, the avoirdupois pound being defined as troy 
lb. As already stated, the gallon and the bushel were defined 

in terms of the inch. For more than half a century those having 
the custody of U.S. weights and measures tried to  keep the U.S. 
pound equal to the British pound and the U.S. yard equal to the 
British yard. But in 1893. after receipt of the metric standards, 
it was decided that a more stable basis for the system of custom- 
ary weights and measures in the United States would be obtained 
by defining the yard in terms of the metre and the pound in terms 
of the kilogram using the U.S. prototype metre and the U.S. 
prototype kilogram, respectively, with their certified corrections 
as the primary standards of length and mass in this country. This 
is the present basis of the units. The U.S. yard was defined as 

m. and the U.S. pound as 0.4535924277 kg. 
Effective July 1,  1959, the following exact equivalents were 

adopted by the national standards laboratories of Australia, Can- 
ada, New Zealand, South Africa, the United Kingdom and the 
United States: 1 yd. = 0.9144 m.; 1 lb. (avoirdupois) = 
0.45359237 kg. From the first of these equivalents it  follows that 
1 in. = 25.4 mm. In the U.S. the survey foot, defined as  4;;:; 
m., will be used in connection with geodetic surveys for values 
expressed in feet. 

I t  is to be noted that although the mass of a body, often de- 
fined as the quantity of matter in a body, remains constant every- 
where and under all conditions as long as no portion of the body 
is taken away and no matter added to it, its weight,  being a force 
equal to the product of mass of the body by the acceleration of 
gravity, varies with the locality in which it  is measured (see 
MECHANICS : Newton's Laws) .  Where a standard or normal value 
for the acceleration of gravity is wanted in weights and measures 
work the value used is 980.665 c m . / s e ~ . ~  (or 32.1740 f t . / ~ e c . ~ )  as 
adopted in 1913 by the fifth General (international) Conference 
on Weights and Measures. 

The international prototype kilogram is defined as a standard 
of mass, and the U.S. pound is therefore regarded in weights and 
measures work as a unit of mass. The word weight has often been 
used in the sense of mass and critical reading is often necessary to  
determine in what sense this word has been used. This remark also 
applies to the French word poid. 

T h e  Br i t i sh  I m p e r i a l  System.-The British system of 
weights and measures evolved from units having many origins, 
many of the units having been introduced into Britain a t  the 
time of the Roman conquest. Some rather old standards are still 
in existence, as, for example, the Winchester bushel of Henry V I I  
and the standard hundredweight of Elizabeth I. These and other 
standards are deposited in the Jewel tower at  Westminster, London. 
At the council chambers at  Edinburgh and Linlithgow there are 
some interesting standards of Scotland, including the Stirling jug 
or Scots pint, 1618; the choppin or half pint, 1555; the Lanark 
troy and trone weights of the same period. 

By the beginning of the 19th century the units of length and 
mass for Great Britain had been fixed more or less approximately 
at  their present values. Two different gallons were, however, in 
use : the wine gallon of Queen Anne containing 23 1 cu.in., and the 
ale gallon of 282 cu.in. Both these gallons were abandoned by 
the British in 1824 when the present British gallon (277.42 cu.in.) 
was adopted. When the houses of parliament were burned on 
Oct. 16, 1834, the standard pound and the standard yard were 
destroyed. The scientific studies and investigations in weights and 
measures which followed, the construction of new standards, the 
passage of weights and measures acts and the establishment of 
scientific laboratories, first the standards department of the board 
of trade, established in 1870, and later the hTational Physical 
laboratory in 1900, brought about a unified system of weights and 
measures. 

The basic units of the British imperial system are the yard, the 
pound and the gallon. 

The British imperial yard is defined (Weights and Measures act,  
1878) as the distance, a t  62 00" F., between two fine lines engraved 
on gold studs sunk in a specified bronze bar known as "no. 1 
standard yard." This bar was cast by Troughton and Simms in 
1845. 

The British imperial pound is defined as the mass ("the weight 
i n  vacuo") of a cylinder of pLre platinum about 1.35 in. high and 
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1.15 in. diameter. This is the only pound legal for use in Great Prefix Signification 
Britain and is sometimes called the avoirdupois pound, the troy deca ......................... 10 

........................ pound having been abolished with other troy weights from Jan. 1, hecto 100 
......................... 1879, by  the Weights and Measures act of 1878, with the exception kilo 1,000 

m.ega ........................ 1,000,000 
only of  the troy ounce, its decimal parts and multiples, legalized giga ......................... 1,000,000,000 
in 1853 by the act of 16 Vict. c29, to be used for the sale of gold tera .......................... ~,OOO,OOO,OOO,OOO 
and silver articles, platinum and precious stones. deci ..................... 0.1 .................... The  British imperial gallon is the volume of ten pounds avoir- centi 0.01 

milli .................... 0.001 
dupois of pure water as weighed in air against brass weights, the micro 0.000001 ................... 
temperature of the air and the water being 62" F. and the baro- nano .................... 0.000000001 

..................... metric pressure 30 in. of mercury. This legal definition is incom- pic0 0.000000000001 
plete; for instance it  does not state the density of the brass 
weights, but in official comparisons this density is taken as 8.143 g. The spelling of the metric prefixes as well as of the basic units 
per ~ r n . ~  is not uniform in all countries. In England the French forms 

The  multiples and submultiples of the British yard are similar metre, kilogramme and litre are retained, whereas in the United 
to  the corresponding units of the U.S. customary system. The States the spellings meter, kilogram and liter are commoner. In  
British pound is subdivided into 16 oz., or 256 drams or 7,000 gr. Italy kilo becomes chilo and other similar changes are made to 
Fourteen pounds equals one stone; two stones = one quarter (28 conform to the orthography of that country. 
lb . ) ;  eight stones = one hundredweight = 112 lb.; and 20 cwt. I t  took many years for the metric system to be adopted as 
= one ton = 2,240 Ib. I n  the apothecaries' weight system 20 gr. the obligatory system for use in France. I t s  progress in most 
make one scruple; three scruples make one drachm; and eight other countries has also been slow, but its desirability as an inter- 
drachms make an apothecaries' ounce, the grain being the same as national system was recognized by geodesists and others. As a 
in the avoirdupois system. result of their efforts an international treaty was signed on May 20, 

T h e  British gallon, as defined above, is by calculation equiva- 1875, providing for an International Bureau of Weights and 
lent to  277.42 cu.in. I t  is used as a unit of capacity, both liquid Measures, thus assuring "the international unification and im- 
and dry. The British gallon is divided into four quarts. or eight provement of the metric system." This international bureau was 
pints, o r  32 gills or 160 fluid oz. (the U.S. gallon being divided into established in Shvres, Fr., a suburb of Paris, on land ceded by 
128 fluid oz., the result is that the British fluid ounce is smaller the French government and declared to be international terri- 
than the U.S. fluid ounce, whereas the other British units of tory. An international conference, of a diplomatic nature, with 
capacity are larger than the corresponding U.S. units). Two gal- the designation General Conference on Weights and Measures, 
lons make a peck, eight gallons make a bushel and eight bushels meets nominally every six years. Between the meetings of the 
make a quarter. I n  the British apothecaries' liquid measure sys- conference the general supervision of the international bureau is in 
tem the fluid ounce is divided into eight fluid drachms, or 24 fluid the hands of an international committee. The treaty specifies the 
scruples or 480 minims. details as to the membership of the committee and the conference 

The Metric  System.-The metric system is the international and also prescribes for the maintenance of the international bureau 
decimal system of weights and measures based on the metre and by the signatory nations. 
the kilogram. The essentials of the system were embodied in a The first task of the International Bureau of Weights and 
report made to the French national assembly by the Paris Academy Measures was the construction of new standards for the metre 
of Sciences in 1791. The definitive action taken in 1791 was the and the kilogram, including the necessary measurements. As 
outgrowth of recommendations made along similar lines in the standards were constructed for distribution to the nations sup- 
last half of the 17th century and the early part of the 18th century. porting the bureau, in addition to the international standards to 
Gabriel Mouton, vicar of St. Paul's church, Lyons, in 1670 first be kept a t  Shvres, the task was a large one. Since then important 
proposed a comprehensive decimal system having as a basis the researches have been undertaken there. The scope of the work 
length of an arc of one minute of a great circle of the earth. Jean at the international bureau has been considerably broadened so 
Picard in 1671 and others made suggestions along similar lines. that researches are carried on in the fields of electricity and pho- 

The  metric system as it was first set up by its founders dif- tometry in addition to its former work in weights and measures 
fers in some details from the system as it exists today. The orig- with which were included such allied fields as thermometry and 
inal scheme of the metric system will first be described and then barometry. 
the later changes will be discussed. At the first general conference in 1889 the work of the interna- 

The  metre, the unit of length, was to be the one ten-millionth tional bureau in constructing and comparing the standards was 
part of meridional quadrant of the earth. Geodetic measure- approved, new definitions of the metre and the kilogram in terms 
ments for this purpose were made on an arc from Dunkirk, Fr., to of the new standards were adopted, and the distribution of the 
Mont-Jouy, near Barcelona, Sp. A platinum end standard, the national standards to the governments supporting the work was 
metre of the archives, was constructed and adjusted to be one authorized. 
metre in length as given by the above definition and measure- The metre was redefined in terms of the bar of platinum-iridium, 
ments. This was the standard metre for most of the 19th cen- known as the international prototype metre, a t  the international 
tury. bureau. This is a line standard of length made with a cross 

The  gram, the unit of mass, was to be equal to the mass of a section known as the Tresca section, selected because of its great 
cubic centimetre (1 cm. = 0.01 m.) of pure water a t  the tempera- rigidity for a given weight, and having microscopic lines engraved 
ture of its maximum density (4' C.). A piatinurn cylinder known on the plane of its neutral axis. The composition of the alloy 
as the kilogram of the archives was made and declared to be the is 90% platinum, 10% iridium. The distance between the central 
standard for 1,000 g. one of the group of three lines at  each end when the bar, being 

The  litre mas defined as the volume equivalent to the volume of subjected to normal atmospheric pressure, is supported on two 
a cube, each side of which had a length of one decimetre (1 dm. = rollers a t  least one centimetre in diameter placed symmetrically 
0.1 m.) .  572 mm. apart, and the bar is a t  a temperature of 0" C., is de- 

The are was defined as the measure of area for land equal to fined as one metre. Although measurements were made which 
a square ten metres on a side. showed the length of the bar to be equal to that of the metre of 

The  stere was defined as the measure of volume, especially the archives, the metre is now defined in terms of the international 
for cordwood, equal to a metre cube. prototype metre without reference to the metre of the archives 

Names for multiples of the several units were to be formed by or to the length of the earth's quadrant. 
using Greek prefixes, and the names of subdivisions were to I t  was shown by Albert Abraham Michelson that a standard 
be formed by adding Latin prefixes. These prefixes are: of length could be replaced by reference to the measurement of 
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wave lengths of light (see INTERFEROMETER: The Michelson Inter- 
ferometer) and measurements made by him in 1892-93 and later 
by Charles Fabry and Alfred Perot made this procedure possible. 
I n  1927 the seventh General (international) Conference on 
Weights and Measures adopted provisionally a supplementary re- 
lation between the metre and the wave length of light. This re- 
lation for red cadmium light waves under specified conditions of 
temperature, pressure and humidity is 

1 m. = 1,553,164.13 wave lengths. 
The accuracy of this value is usually stated as being about 1 part 
in 10,000,000. A redefinition of the metre as 1,650,763.73 times 
the wave length of the orange light of isotopic krypton of mass 86 
at  760 mm. pressure and 15" C. was adopted at  an international 
conference in Paris in 1960. 

The kilogram is the mass of a definite platinum-iridium stand- 
ard, the international prototype kilogram, kept at the Inter- 
national Bureau of Weights and Measures. The composition of 
this cylinder, which has a height approximately equal to its di- 
ameter, is the same as that of the prototype metre, namely, 90% 
platinum and 10% iridium. When the first kilogram was con- 
structed it was not possible to measure the volume of a cubic deci- 
metre of water to 1 part in 1,000,000. Because of this there is not 
the simple relation between the metre, the kilogram and the litre 
that was originally intended, and if the volume of a quantity of 
water is found precisely by measuring linear dimensions and by 
weighing the water, using the assumption that one cubic decimetre 
of water a t  the temperature of its maximum density weighs exactly 
one kilogram, the two results are not exactly the same. According 
to the most precise determinations the difference is 28 parts in 
1,000,000. For this reason the litre is a secondary or derived 
unit defined as the volume of a kilogram of pure water at the 
temperature of its maximum density and under standard pressure, 
and is equal to 1.000028 dm.3 Formerly the value 1.000027 
cu.dm. was accepted as the best value. For most purposes the 
differences between the millilitre and the cubic centimetre can 
be safely neglected. In  the graduation and test of volumetric ap- 
paratus and in the preparation of density tables for liquids, the 
unit employed is the millilitre (designated by the abbreviation 
ml.), the one one-thousandth part of the litre, even though it  may 
be-and often is-incorrectly designated as C.C. If a volume is 
derived from linear measurements and is expressed in cubic centi- 
metres, the correct abbreviation is ~ m . ~ .  The metric system is 
either obligatory or permissive in every civilized country. In the 
U.S. its use was legalized by the act of July 28, 1866. In Great 
Britain the Weights and Measures (Metric System) act of 1897 
legalized its use in trade, although its use had previously been 
permitted from 1864 to 1878. In  1946 the metre-kilogram-second 
system of mechanical and electric units (m.k.s.), originally pro- 
posed by G. Giorgi in 1904, was adopted by the International Com- 
mittee on Weights and Measures (see PHYSICAL UNITS: The 
M.K.S. ov Giorgi System of Lilzits). 

O t h e r  Systems of Weights  and Measures.-The Spanish, 
French and Portuguese systems of weights and measures were 
each somewhat analogous to the British and U.S. systems al- 
though there were many differences between these five systems. 
The Spanish, French and Portuguese systems were brought to 
America by the colonists and they survive to some extent, often 
in modified forms of the original, even where replaced by the 
metric system (South and Central America and Mexico) or by 
the British system (Canada). 

I n  Europe prior to the 19th century each country had its own 
system or systems of weights and measures, and, although most 
if not all of these systems have given way to the metric system, 
use of the old systems often persists, a t  least in nomenclature. 

Weights  a n d  Measures in General.-Materials for Stand- 
ards.-It has already been stated that the international and na- 
tional prototype metres and kilograms were made from an alloy of 
90% platinum and 10% iridium. This alloy was chosen because 
it  was believed to be the least liable to be affected by time or cir- 
cumstance. Experience seems to have substantiated the wisdom 
of this choice. I t  is very costly, and therefore cannot be afforded 
for laboratory or shop use. I t  can be highly polished and fine 

lines can be ruled on it. I t s  coefficient of expansion is moderately 
high (8.7 X per degree C.). Other materials are used for 
length standards in industry and in scientific laboratories. See 
METROLOGY. 

Invar, an alloy of about 36% nickel and 64% iron discovered 
by Charles Edouard Guillaume, is often used for length standards 
where a low coefficient of expansion (about 1.0 X 10W6 per de- 
gree C.) is desired. A length standard made of this material needs 
to be checked against a more stable standard from time to time 
because invar is dimensionally unstable, so that the length of an 
invar bar changes with time. Although some improvement was 
expected in the use of so-called "stable invar" in which the small 
amounts of chromium have been added, there is instability even 
in this form of invar. 

Fused quartz has been found to be very suitable for reference 
end standards of length. This material has a low coefficient of 
expansion (about 0.4 X per degree C.),  takes a high polish, 
and is very stable dimensionally. 

The objection to platinum-iridium for use as a standard of 
mass, except as a primary standard where unusual precautions 
are always taken, is that because of its high density (21.57 g. per 
cm.3) the slightest abrasion will change its mass appreciably. 

Brass weights, either lacquered or gold-plated are generally em- 
ployed for the common sizes of commercial and laboratory 
weights. They frequently gain in weight for years without any 
visible alteration, and lacquered weights are liable to  vary con- 
siderably with large variations in humidity (for example, by 0.2 
mg. per 100 g.), Small weights are frequently made of platinum 
or aluminum. 

Detailed information about materials for standards of weights 
and measures can be obtained from the national bureau of stand- 
ards in the U.S. and other national standardizing institutions. 

Efiects of Temperature, Pressure and Gravity.-Because the 
dimensions of any standard change with temperature, i t  is neces- 
sary to  state the temperature at  which standards of length, area, 
volume, or capacity are to be used; if used a t  any other than 
standard temperature, then the coefficient of expansion must be 
stated. The standard temperatures most often used are: 0" C. 
( =32" F.),  the standard temperature for the prototypes of the 
metric system, also used for some secondary metric standards 
and for some measurements; 20" C. ( = 68" F.),  the internationally 
adopted standard temperature for gauges and the standard tem- 
perature which is being increasingly used for weights and measures 
work; 16.67" C. (=62"  F.) ,  the official temperature used in con- 
nection with the British imperial system; 4" C. (=39.20° F.), 
the temperature of maximum density of water, used in density and 
volumetric work in which water is directly or indirectly involved; 
25" C. (= 77" F.) ,  a standard temperature used in some work in 
physical chemistry; and 15.56" C. (=  60" F.) ,  the standard tem- 
perature used in the petroleum industry for density and volume 
work. 

If the expansion of the standard used in any measurements, 
a gauge for example, is the same as that of the piece being meas- 
ured, it  is only required that the standard and the object are both 
at  the same temperature, not necessarily the standard temperature, 
the length of the gauge being known a t  the standard temperature. 

Although the temperature of 62" F.  used in the definition of 
the British units is numerically that used earlier, as for example, 
in 1845 in the construction of the imperial standards when Sheep- 
shank's Fahrenheit thermometers were used, it  is difficult to state 
how the true temperature then of 62" F. would compare with 
62" F. of the present standard thermometric scale. 

Changes in atmospheric pressure have very little effect on 
length standards, a change in pressure from 710 to 790 mm. 
causing a change in length of about 0.00005 mm. in the case of 
the prototype metre. Changes in atmospheric pressure are usually 
disregarded in measurements of length. Any changes in air pres- 
sure, as well as changes in the temperature and humidity of the 
air, are, however, of importance in any comparison of masses be- 
cause these are factors affecting the buoyant effect of the air. 
Any definitions of weights that involve comparisons of the weights 
of bodies having different densities are incomplete unless the at- 
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mospheric conditions are specified together with the densities of 
the materials employed. I n  the United States most commercial 
weights are verified on the basis of apparent mass in air against 
brass standards of density 8.4 g . / ~ m . ~  at  0' C., no correction being 
made for the buoyant effect of the air, the values for the brass 
standards being their. true mass or weight in vacuo. 

When weighing on an equal arm balance, if the body being 
weighed does not have the same density as the weights, a cor- 
rection must be made. 

The standard air pressure usually used in weights and measures 
work is 760 mm. mercury, a t  20" C., mercury having a specified 
density of 13.5951 g. per cm.3, with gravity 980.665 cm./sec2. 

The effect of the force of gravity must be considered in pre- 
cision length measurements because of the downward force acting 
on the standard and the resulting possible distortion of the stand- 
ard. The length of the prototype metre bar would be slightly dif- 
ferent if the supports were changed from the specified positions; 
this is because of the change in the deflections of the bar under the 
action of gravity. This difference has been made as small as pos- 
sible first by the choice of the position for the two supports, and 
in the second place by the placing of the graduation lines in the 
plane of the neutral axis. If the graduation lines had been placed 
on the top of a rectangular bar, relatively large changes in length 
would be caused by a displacement of one or of both the supports. 

Since a spring balance indicates weight and not mass, a con- 
stant mass suspended from a spring balance will produce differ- 
ent readings when measurements are made in a series of places 
having sufficient changes in the force of gravity, the indicated 
weights varying directly with the force of gravity, other condi- 
tions being equal. An equal arm balance likewise really compares 
weights rather than masses, but on the assumption that the two 
pans of the balance are acted upon by the same force of gravity, 
the result is an indirect comparison of masses. If other condi- 
tions remained constant. a balance would, on the same assumption, 
everywhere give the same balance between the same two bodies, 
no matter how the force of gravity varied from place to place. 

Administration.--In the U.S., control of commercial weights and 
measures work, with the exception of a few special cases, is the 
function of state and local authorities. The organization of state 
and local work in weights and measures is not uniform in the sev- 
eral states. For information see National Bureau of Standards 
Handbook H26, Weights and Measures Administration. 

I n  Great Britain the control of weights and measures is partly 
national and partly local. The Board of Trade regulates the de- 
nominations of weights and measures permissible for use, approves 
types of weighing and measuring devices as not being liable to fa- 
cilitate fraud, and promulgates regulations for the guidance of the 
local inspectors of weights and measures. Local verification and 
inspection of weighing and measuring appliances in use in trade 
is undertaken by inspectors appointed by the local authorities, such 
as the county and county boroughs councils. An inspector is 
required to hold a certificate of qualification issued after exami- 
nation by the Board of Trade and, to promote uniformity through- 
out the country, to follow the regulations prescribing the methods 
for  testing weights, measures and weighing and measuring instru- 
ments. I n  most of the other important countries of the world, 
weights and measures control is either \+holly government con- 
trolled or shared between central, state and local government in 
varying degrees. 

Equivalents.-In the United States the following equivalents 
between the metric units and the customary units underlie all 
others : 

1 yd. = 0.9144 m. (exactly) 1 m. = 1.093613 yd. 
1 1b. = 0.45359237 kg. (exactly) 1 kg. = 2.204623 Ib. 
1 gal. = 3.785306 1. 1 1. = 0.264178 gal. 
1 bu. = 35.2381 1. 1 1. = 0.028378 bu. 

Detailed tables of equivalents are contained in national bureau of 
standards miscellaneous publication 31233, Units of Weights and 
Measz~res-Definitions and Tables of Equivale?zts. 

I n  Great Britain the equivalents corresponding to the above are: 

1 yd. = 0.9144 m. (exactly) 1 m. = 1.09361 3 yd. 
1 lb. = 0.45359237 kg. (exactly) 1 kg. = 2.204623 lb. 

1 gal. =4.5459631 1. 1 1. =0.2200 gal. 
1 bu. =36.37 1, 1 1. =0.02750 bu. 

From these two sets of equivalents it will be seen that 
1 U.S. yd. = 1 British yd. 
1 U.S. Ib. = 1 British Ib. 
1 U.S. gal. =0.83267 British gal. 
1 U.S. bu. =0.9689 British bu. 

or 
1 British yd. = 1 U.S. yd. 
1 British lb. = 1. U.S. Ib. 
1 British gal. = 1.20095 U.S. gal. 
1 British bu. = 1.0321 U.S. bu. 

However, when the National Physical laboratory, the national 
standards laboratory for Great Britain. adopted the above rela- 
tions between the yard and the metre and between the pound and 
the kilogram, effective July 1. 1959; the British Board of Trade 
decided to retain the older equivalents for use in trade pending 
legislative action. These are: 1 British yd. = 0.914399 m.; 
1 British lb. = 0.45359243 kg. The difierences are of legal im- 
plication but are not of practical importance in commerce. 

Some selected equivalents between the units of other countries 
and the units of the U.S. system or the units of the metric system 
are given in a table appended to this article. The number of units 
of weights and measures used in modern times-as distinguished 
from ancient times-is very large, and the selection of the units 
to be included in a table is difficult. The purpose of such a table 
is taken to be that of giving the average reader some information 
about units with which he is not familiar, including the approxi- 
mate size of units. For exact values one must necessarily resort 
to a source of more detailed information where exact values are 
given showing what changes have been made from time to time and 
holy the values vary from place to place. Many of the units listed 
in the tabre are known to differ in these two ways, and the value 
shown is simply a representative one. A number of the units hav- 
ing simple relationships with the units of the metric system origi- 
nally had values someu-hat different. 

Table of Selected Weights and Measzbres, Their Places of Use and Their 
Equivalents in U.S. Cz~stomary or in ikfetric Units 

' United States 4,840 square yards=& ~ q ,  
Great Britain .) 

Almude. . . Portugal . . 16.71itres. 
Spain. . . 4.625 litres=& fanega (dry 

measure). 
angstrnm Unit (Spectroscopy) . . 10-lo metre = micron. 
Anker . . . Latvia . . 38.256 litres, or 30 stoof. 
Anoman (Ammo- Ceylon . . 5.83 U.S. bushels. 

mam, Amomam) 
Archin, or Arshin. Turkey . . 1 new archin (Law 1881)=1 

metre (39.37 inches) = 10 par- 
maks (decimetres) = 100 khats 
(cen timetres), 1 mill = 1,000 ar- 
chins (kilometre). Pharoagh = 
10 mills. hnothkr ~haroaeh= ., 
2 hours' journey. 

Archinej Or U'S'S'R' . 28 inches, or 0.7112 metre. chinne . . (Estonia . 
Ardeb . . . Egypt . . 5.619 bushels (Customs). 
Are . . . . . . . = 100 sq. metres= 119 6 sq.yds. 

(Legal arDent was eaual to 100 sa. 
Arpent . , . France . . { ;erch;s=51 07 ketric ares. 1: 

Canada . . Quebec = 180 French feet. 
hrroba . . . Portugal . . 14 68 to 15 kilograms. 

Spain . . Wine= 16.14 litres; oil= 12.56 
litres. 

Artaba . . Iran , . 66.0 litres. 
Assay ton . . United States . 29 167 grams. 
Aune . . . Belgium . . 1 metre. Formerly 1.2 metres. 

France . . 1.188 metres. 

Barile . . . 
Bat, Baht, or Tical 
Batman. . . 
Behar or Bahar . 
Berri . . . 
Boisseau . . 
Routylka . . 
Bra~a  . . . 

Jersey . . 4 feet. 
Rome , . 58.34 litres. 
Thailand . . 15 grams (=231.5 grains). 
Iran . . . 6; 1b. av.: varies locallv. 
Turkestan. . 125 kg. (variable). 
Arabia . . 450 1b. av. 
Turkey . . 1.67 kilometres (1.04 miles) (old 

measure). 
Belgium . . 15 litres. 
U.S.S.R. . . 1.625 liquid pints (wine bottle). 
Portugal . . 2.20 metres. 
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Braccio d'ara . 
Brasse . . . 
Braza . . . 
Bu, or tsubo. . 

Rome . . 
France . . 
Argentina . 
Japan . . 
Netherlands . 
United States . 
Great Britain . 
Jersey , . 
Bombay . . 
Madras . . 
Turkey . . 
Spain . . 
Iran . . . 

. . . 
China . . 
Malaya . . 
Thailand . . 
Madras . . 
. . . 0 

0.7 metre. 
1.62 metres. 
1.732 metres. 
1 0 0  -- ,o  , , - 3.306 square metres (area). 

Also =& shaku (length). 
1 hectare. 
2,150.42 cubic inches. 
1.032 U.S. bushels. 
10 pots, or 19.75 litres. 
560 lb. av. 
500 lb. av. 
124.45 lb. av. (old weight). 

Drachm . . Great Britain . 
Drachm, fluid . Great Britain . 
Drachma . . Netherlands . 

3 scruples (apothecaries' weight). 
0.961 U.S. fluid dram. 
3.906 grams (apothecaries' 

weight). 
3.21 grams. 
3.2 grams. 

avoirdupois ounce. 
l gram. 
60 grains. 
27%. grains. 

fluid ounce. 
53.873 grains (gold weight). 
1 centimetre. 

Turkey . . 
Drachma . . Greece . . 
Dram . . . Great Britain . 

Bunder. . . 
Bushel . . . 

Dram . , . Iran . . . 
Dram, apothecaries' United States . 
Dram, avoirdupois United States . 
Dram. fluid . . United States . 

Cabot . . 
Candy . . 
Cantar or Kantar 
Cantara , , 

Capicha. . . 
Carat, metric . 
Catty . . . 

~ u c a t  . 
Duim . 
Eimer , 
El . . 
E l l .  . 
Ella . 
Elle . 
Estadio . 
Faden . 
Faltche . 
Fanega . 

Fass . 

Vienna 
hTetherlands . 
U.S.S.R. . . 

1 arroba. 
2.63 litres. 1 inch. 

29 to 307 litres. 
1 metre. (Old e1=27.08 inches.) 

200 milligrams. 
19 lb. av. See Tael. 
l4  lb. av. 

Germany . . 
Netherlands . 
Jersey . . 
N. Borneo. . 
Latvia . . 
Switzerland . 
Portugal (old) . 
Latvia , . 
Moldavia . . 
Argentina . , 
Portugal . . 
Spain. . . 
Peru . . . 

4 feet. 
1 yard. 
0.537 metre. 
60 centimetres. 
258 metres. 
4.077 steres. 
143.22 ares. 
137 litres. 

2:67 lb. av. 
1.322 acre. 
=&a gram. 
==ga litre. 
=,b metre. 
0.061 cubic inch. 
0.155 square inch. 

'i 

Cawnie . . . 
Centigram . . 
Centilitre . . 
Centimetre . . 
Centimetre, cubic 
Centimetre, square 
Centner. '. . 

. . . 
k s t r i a  . . 
Denmark . . 
Switzerland . 

55.364 liires. 
55.30 litres. 150 kilograms. 
55.50 litres. 
1.615 acre. but varies locallv. 

J 
66 feet. 
66 feet. 
10 chlih= 11 ft. 9 inches(*Treaty). 
1,200 grams. 
1.8 lb. av. 
0.123 litre. 

Chain . . . 
Chain (Gunter's). 
Chang . . . 

Great Britain 
Germanv . . United States . 

China , . 
Thailand . . 
N. Borneo. . 
U.S.S.R. . . 

1 hectolitr'e. 
Fathom . . United states . )6 feet. 

Great Britain . 
Egypt . . 1.038 acre (Masri). 
China . . 5.83 grains (silver weight). 

Chapah , 
Charka . 
Chee. See ~ e h i l .  Denmark . . 0.988bushel. 

Hong Kong . 
Iran . . . 
U.S.S.R. . . 
China . . 
China . . 

14% inches. 
1.359 litres. 
8 chetveriks, or 2.099 hectolitres. 
589 grains (silver weight). 
Varies throughout China from 11 

to 15.8 inches. For Customs 
wurooses the *Treatv ch'ih= 

Chek . . . 
Chenica. , . 
Chetvert . . 
Ch'ien . . . 
Ch'ih . . . 

Denmark . . 0.3138 metre= 1.0297 feet. 
Rome . . 0.513 litre. Foglietta . . 

Foot . . . United States . )+ yard. 
Great Britain . 
Canada . . French £oot = 12.8 inches. 
Amsterdam . 11.147 in.) 
South Africa . )12,356 in. /old measure. 
Old Rhenish . 14.i inches, and 5 chrih= l pu. 

19 lb. av. (*Treaty). 
121 sq.ft. (*Treaty). 
72,600 sq.ft. (*Treatv). 

Chin or Catty . 
Ching . . . 
Ch'ing . . . 

China . . 
China . . 
China . . 
Bengal . . 
Japan . . 

Fot. . . . 
- -- 

Sweden . . 11.689 in. 10 fot= 1 stöng. 1 re£ = 
10 stanger. 1 mil=360 ref. 

0.3137 metre. 
0.90282 lb. av. 
1 English foot. 
2$ litres. 

)405.504 grams. 

220 yards. 

12 zolls= 1.037 feet. 
3; fusz= l metre. 
See Stab. 
231 cubic inches. 
1.201 U.S. gallon, or 0.129 U.S. 

Norway . . 
U.S.S.R. . . 
U.S.S.R. . . 

Founte, or Funt . 
Foute, or Fut . 
Frasco . . . 
Funt . . . 
Furlong . . 

As unit lennth=360 shaku. 
As unit area = 3,000 bu. or tsubo. 
1,815 sq.ft. ('Treaty). 
3.125 lb. av. of water at  62O F., as 

Argentina . 
Poland . . 
United States . 
Great Britain . 
Vienna . . 
Switzerland . 

Chuo . . . 
Chupah. . . China . . 

Singapore . . 
a measure of capacity. 

36 oz. av. of water. 
1 quart (British imperial). 
8.22 litres. 
128 cubic feet. 
1.829 kilometres. 
0.66 metre. 
18 to 21 inches. 
18 inches. 
19 inches. 
1.16 litre (dry); 0.504 litre 

(liquid). 
25.39 millimetres. 
15.84 hectolitres. 

Malacca . . 
Malaya . . 
Iran . 
United states : 
India . . 
Portugal . . 
Madras . . 
Bombay . . 
Arabia . . 
Spain. . . 

Fusz . . . 
Chupak. . . 
Collothun . . 
Cord (firewood) . 
Coss . . . 
Covado . 
Covid, or ~ u b i t  : 

Gallon . . . United States . 
Great Britain . 

Gantang . . Malaya . , 
N. Borneo. . 

bushel. 
l British imperial gallon. 
144 oz. av. weight of water as 

Covido . . . 
Cuartillo . . 
Dakt~ los  . . 
Daribah . . 
Decagram or 

dekagram . . 
Decalitre or 

dekalitre . , 
Decametre or 

dekametre. . 
Déçïatina . , 
Decigram . . 
Decilitre . . 
Decimetre . . 
Decimetre, cubic . 
Decimetre, square 
Denaro . . . 
Denaro . , . 
Deunam . . 
Diraa or Pik. . 

measure of capacity. 
3.28 litres. 
i pint. 

British pint. 

Garnetz. . . U.S.S.R. . . 
Gil1 . , . United States . 

Great Britain . 
Gin. See Kati. 
Gisla . . . Zanzibar . . 

Greece . . 
Egypt . 

hfeasure of 360 lb. av. of rice. 

,,i o ,  avoirdupois pound = 0.065 

0.960 grain (apothecaries'). 
15.432 ~ra ins .  

= 10 grams. 

= 10 litres. 

Go : . . . Japan . . 
Grain . . . United States . 

Great Britain . 
U.S.S.R. . . 

= 10 metres. 
= 2,400squaresagènes = 2.7 acres. 
=,d gram. 
=,'o litre. 
- 1 -, metre. 
=61.023 cu.in. 
= 13.500 sq.in. 

Gram . . . . . . . 
=0.03215 oz. troy. 
0.757 grain. 
0.769 grain; als0 measure 0.18 in. 
=0.065 gram. 

Grano . . . Rome . . 
Grao , . . Portugal . . 
Grein . . Netherlands . 
Guz, or Gudge . India: Bengal . 

" Bombay 
" Madras . 

Iran . . . 

36 inchei. 
27 inches. 
33 inches. 
Thc guz, gueza or zer varies from 

24 to 44 inches. A guz of 40.95 
inches is common. By the law 
of 1925 the guz was made 
equal to the metre. 

25 inches. 

. . . 
1ia1y . . . 
Rome . . 

l gram. 
18.17 grains (old weight). 
25 ares. Turkey . . 

Egypt . . 
Turkey . . 
E ! ~ Y P ~  . 

0.58 metre. 
0.7087 metre. 
1.761 dram av. (Customs). 
3.12 grams (Cairo). 
1 centimetre. 

!.Eti:~in. 
96 doli= l zolotnick. 

Dirhem . . . 
Arabia , . 

Hat'h, .or Moolum, 
or Cubit . . India . . 

Hectare. . . . , , . 
Hectolitre . . . . . . 

Dito . . . 
Djerib . . . 
Dolïa, or Dola . 

Italy . . . 
Turkey . . 18 inches. 

= 100 ares, or 2.471 acres. 
26.418 gallons. U.S.S.R. . . 
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Hiyaka-me . . Japan . . 5,797.198 grains. 
Hiyak-kin . Japan . . 132% lb. av. 
Hoon. See ~ a h i l .  
H u .  . . . China . . 51.77 litres. 
Hulmit . . . Latvia . . 11.48 litres. 

Mace . . . China . . 58) grains. 
N. Borneo . 93+ grains. 
Arabia . . 2.04 Ib. av. 
France . . 0.2448 kilogram (old weight). 
Sweden . . 6.77 oz. troy. 
Vienna . . 9.02 oz. trov. 

hfahud . 
Marc, or Ma;k : 

Hundredweight . Great Britain . 
Hundredweight, 

gross or long . United States . 
Hundredweight, net 

or short . . United States . 
Immi . . . Switzerland , . 
Inch . . . United States . 

Great Britain . 
Joch . . . Austria-Hun- 

gary 
Kan , . . Ketherlands . 

Hang Kong . 
Kanne or Kanna. Germany . . 

112 lb. 
Marco . . , 

Maund . . . 
Portugal . . = 8  oncas=229.5 grams. 
Spain, . . 3,550 grains. 
India . . . 82.286 1b. av., Government. 

28 Ib., Bombay. 
25 lb.. Madras. 

112 lb. 

100 lb. 
1.5 litre. 

}A yd. 
57.55 ares= 1.422 acre. 

Local maunds vary. . . . . 39.37 inches. 
. . . . 1.308 cubic yards. 

. . . 1.196 square yards. 
k s t r i a  , . 61.511itres. 
. . . . l o o ~ a o o g r a m .  
. . . . o o o  o o o  metre=*mm.= 

0 00004 inch. 
Rome . 0.925 mile. 
 etherl lands . 1 kilometre. 

Metre . . . 
Metre, cubic . 
Metre, square . 
Metze . . . 1 litre. 

I t  lb. av. Ivlicrogram (y) . 
Micron (@) . . 1 litre, or formerly 1.06 liq. qt., or 

0.91 dry qt.  
2.62 litres. 
99.0492 lb. av. = 100 rotls (Cus- 

Sweden . . 
Kantar; or Can- Egypt . . 

taro 

Miglio . . . 
Mijle . . . 
Mil . . . toms). 45 kilograms of cdtton. 

44.5 kilograms other produce. 
100 batman. 
3.8824 yards (Customs). 
19 lb. av. 
2.0625 litres. 
1.82 metres=5.965 ft. 
40 inches. 
16 inch measure (old). 
3.09 grains weight (old). 
10 metres. 
1 centimetre. 
1 bushel approx. (varies). 
= 1.000 grams= 2.205 Ib. 

United States . 0,001 inch, 
Great Britain . ) 
Turkey . . 1,000 archins (new mil). 
Denmark . . )4.680 miles. 
United States . 5,280 feet. 
Great Britain . 
United States . 6,080.20 feet (formerly). 

Karwar .  . . I r a n .  , . 
Kassabah . . Egypt . . 
Kati, Catty or Gin Malaya . . 
Keddah. . . Egypt . . 
Ken . . . T a ~ a n  . . 

Mil, or Mill . . 
Mile, statute . 
Mile, nautical . 
Mile, nautical 

("Admiralty") . 
Tiailand . . 

Kerbt . . . Turkey . . Great Britain . 6,080 feet. 
Mile, nautical, 

International . 
Mile, square. . 

4.714 miles. 
1.297 mile. 
=0.001 gram=0.015 grain. 

Kette, or Chain . 
Khat  (New) . 
Kileh . . . 
Kilogram . . 
Kilometre . . 
Kin . . . 

Germany . . 
Turkey . . 
Turkey . . 

united ~ t $ t e s  
Great Britain 
Austria . 
Portugal , 
. . .  
. . . 

Unitei ~ t i t e s  
Great Britain 

Mile (postal) . 
Milha . . . 
Milligram . . 
Millilitre . . 

. . . .  
. . . 

China . . 
Japan . . 
Austria . . 
Switzerland . 
Arabia . . 
Greece . . 
Japan . . 
Korea . . 
Norway . . 
hTorway . . 
Netherlands . 
Cyprus . . 
Malaya . . 
Bulgaria . . 
China . . 
Thailand . . 
Japan . . . 
Poland . . 
Burma . . 
Netherlands . 
Czechoslovakia 
United States . 
China . . 

= 11000 metres = 0.621 mile. 
See Catty. 
0.600 kilogram= 1.323 lb. 
= 2.0740 yards. 
1.9685 vard. 

1 - litre. 
I - , ,, , , metre = 0.03937 inch. 
,l, -fluid dram. 
0.961 U.S. minim. 

Klafter . . . Millimetre 
Minim . . 

Koddi . . . 
Koilon . . . 
Koku . . . 
KonorCa t ty  . 
Korntonde . . 
Korn-Topmaal . 
Korrel . . . 
Kouza . . . 
Koyan . . . 
Krina . . . 
Kung . . . 
Kup . . . 
Kwan or Kuwan . 
Kwarta . . . 
Kyat . . . 
Last . . . 
Latro 
League (landj 
L i .  . . . 

7.58 lit&. 
33.17 litres. 
180.39 litres= 10 To. 
1) lb. av. 
138.97 litres. 
160 litres. 
0.1 gram. 

Miscal . 
Mkono . 
Mna . 
Momme 
Morgen . 

Mou . 

Mud . 
Nin . 
Ock . 

. . Iran . . 

. . East Africa 

. . Greece . 
, . Japan . 
. . Prussia . 

Netherlands 
(Old) . 

South Africa 
. . China . 

. 10 grams, formerly 71 grains. 

. 45.72 centimetres. 

. 12 kilogram= 1.172 oke. 
, kwan= 10 fun, 3.75 grams. 
. 0.631 acre. 

2.1 acres. 
2.117 acres. 
Commonly 806.65 sq.yd. Varies 

locally. Shanghai= 6,600 sq.ft. 
(hlunicipal Council). By Cus- 
toms Treaty =920.417 sq.yd., 
based on ch'ih of 14.1 inches. 

1 hectolitre. 

9 ~ ry t i sh  imperial quarts. 
5,333+ lb. av. 
20 litres. 
78.96 inches (*Treaty). 
10 inches. 
3.75 kg.=8.267 lb. av. 
1 litre. 
16.33 grams. 
30 hectolitres. 

. . Netherlands 
, . Thailand . 
, . Turkey . 

+% inch. 
Legal ock (1881) = 100 drachmas. 

New batman=lO ocks, and 
1.917 metres. 
3 statute miles. 
About ) mile=360 pu. Varies 

with length of ch'ih. 
1 decigram. 
1) oz. 16 liang=l chin=lt  lb. 

kantar= 10 batmans; ock= 1 
kilonram. 

Octavillo . . Spain. . . O.29lGre. 
Oitavo . . . Portugal . . 1.730 litre. 
Oke . . . Bulgaria . . 1.28 litre (for liquids). 

Liang or LCang . China . . 
avoirdupois. 

Libbra . . . Italy . . . 1 kilogram; 327 grams (old). 
Libra . Argentina . . 1.0128 1b. av. 
Libra (castillan) . S ~ a i n .  Mexico 1.0143 lb. 

- 
1.282 kilograms -(old). 

Cyprus . . 2.8 lb. av.=400 drams (Cyprus). 
Egypt . . 2.751 lb. av. (Customs). 2.805 

lb. (Alexandria). Libra, b r  Arratei . ~ b r t u g a l  . . 1.012 lb. av. 
Light Year (astronomy) . . . 9.4627 X 1012 kilometres. 
Line or Ligne . Paris . . . 2.26 millimetres. 
Liniya . . . U.S.S.R. . . 0.1 inch. 1 archine = 280 liniyas. 
Link, Gunter's or (United States . 

survevors' . . Great Britain . 

Greece . , 2.82 1b. = 1.280 kiiograms. 
1.28 pint. 2.83 lb. av. (old). 
28.688 grams. 
30.59 grams (old). 
436.165 grains. 
100 grams. 

O n ~ a  . . 
Once . . 

Turkey . 
Portugal . . 
France . . 

Oncia . . . Rome. . . 
Onze . . . Netherlands . 
Ounce, avoirdupois United States . 

Great Britain . 
Ounce, fluid . . United States . 

Great Britain . 
Ounce, troy or United States . 

apothecaries' . (Great Britain . 
Packen . . . U.S.S.R. . . 
PalamC . , . Greece 
Palm . . .  etherl lands : 
Palmo . , . Portugal . . 

Spain. . . 
Para . . . N.Borneo. . 
Parah . Ceylon . . 
Parasang. see ~ e r s a k h .  

'0.908 dry quart, or 1.057 liquid 
quart. 1437.5 grains. 

L i v e  . . . {g;Ec;m : 
Loket . . . Czechoslovakia 

1 kilogram. 
0.4895 kilogram. 
0.593 metre (Prague); 0.594 metre 

(Moravia); 0.579 metre (Sile- 

'& liquid pint. 
0.961 U.S. ounce. 

)480 grains. sia). 
New Lot=lO grams. Old lot, '1,083.38 lb. av. 

25.39 millimetres. 
1 decimetre. 
0.22 metre. 
0.229 metre. 
90 Ib. av. 
25.4 litres. 

Lot . . . Germany . . 
nearly 4 oz. av. 

15.625 grams. 
270.1 grains. Postal Lot 257.2 

Switzerland . 
Vienna . , - 

grains. 
1.837 litres. 
1.5 litres. 
0.1 litre. 

Maass . . . Germany . . 
Maass . . . Switzerland . 
Maatze . . ; Netherlands ; 
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Parmak. See Archin. 
Parsec (astronomy) . , . 3.084 X km. 
Passeree . . skngal . . 5 seers. 
PC . . . . Portugal . . 3 metre. 
Pecheus. . . Greece . . 0.648 metre. 
Peck . . . United States . 8 dry quarts. 

GreatBritain . 8 British quarts=1.032 U.S. 
~ e c k s .  

Rood . . . . 
Rotl, Rottolo or 

Ratel.  . . 
Rottol . . . 
Saghe  . . . 
Scheffel . . . 

Great Britain . 40 perches=% acre. 

Egypt . . 0.9905 1b. av. (Customs). 
Turkey . . 1.6 litres (old measure). 
U.S.S.R. . . 7 feet. 
Germany . . 50 litres, formerly 16 metzen 

(Prussia). 
Netherlands . 1 decalitre. 
Germany . . + litre. 
Switzerland . 0.375 litre. 

Schepel . . . 
Schoppen . . Pennyweight . United States . 24 grains, 

Great Britain . 
Perch . . . United States . 1 rod. 

Great Britain . 304 sq. yd. 
Perche . , . jFrance . 22 square pieds de roi. In Quebec 

)Canada . : 18 French feet. 

Scruple . . . United States . 20 grains. 
Great Britain . 
Great Britain . 0.320 U.S. fluid dram. 
Japan . . 118.615 square yards (.9918 are). 
Indla . . . Government seer=2.057 lb. av. 

Scruple, fluid . 
S e .  . . . 

Persakh . . . '1ran . . . 'probably 3.88 miles = 6,000 guz. 
Pfund . . . Germany . . = 16 unzen=32 Lot\ 

1.01 to 1.23 lb. av. weight' 
Zollpfund (1872) = 500 grams. 

Seer 
Bengal, 80 tolas weight of rice 

(heaped measure), about 60 
cubic inches (struck measure). 

Madras, 0.617 lb. av. 
Bombay, 0.72 lb. av. 

Ceylon . . 1.06 litres. 
Iran . . . 16 miscals, or 1,136 grains weight 

(Sihr). 
Note.-In India the seer, like the maund, varies 

considerably; usually 40 seers go to a maund. 
Austria . . 0.354 litre. 
Thailand . . 40.6 metres. 
India . . 1 litre. 
Japan . . 9% m., also 9.18273 square deci- 

metres; also 18.039 cubic centi- 

Latvia . . 
Switzerland . 

419 grams. 
500 grams= 16 unze. 
Apoth. pf.=375 grams. 
Pfund = 560 grams. 
Zollpfund (1871) =500 grams 

Vienna 

Pharoagh. See Archin. 
Pic or Pik . Cyprus . . 
Picki, Pik or 'Pic . Greece . . 
Picul . . . Japan 

Malaya, H'ong ' 
Kong . . 

North Borneo . 

2 feet. 
0.64 to 0.67 metre. 
132.3 lb. av. 

Seidel . . . 
Sen. . . . 
Ser, Seer . , 

Shaku . . . )133$ lb. av. 

A measure of 180 lb. weight of 
water. 

11.73 inches. 
10.97 inches. 

metres (T*b sh6). 
China . . 1.035 litre. 
China . . 157.89 1b. 

P i e .  . . . Rome . . 
S ~ a i n  . . 

Sheng . . . 
Shih . . . 
Sh6 , . . Pied . . . ~'elgium : . 11.81 inches = 10 pouces. 

12.79 inches. 
0.3248 metre. 

Japan . . 1.804 litre. 
Sweden . . 425.1 grams, or 0.937 lb. av. 
Norway . . 0.4981 kilogram, or officially 

Canada . . 
Pied de Roi . . Paris . . . 
Pik. See Diraa. 
Pint . . . GreatBri ta in .  Denmark . . 

Norway . . 
Germany . . 

4 kilogram. 
17.39 litres. 
17.37 litres. 
1 metre, or 38 old fuss. but varied. 

1.032 U.S. dry pints, or 1.201 
U.S. liquid pints. 

& bushel. + gallon. 
0.931 litre. 
500 litres; 429 litres (old value). 
0.2448 kg. = 8 ounces. 

Skeppe . . . 
Skjeppe. . . 
Stab . . . 
Stere . . . 
Stone . . , 

Stopa . . . 
Streep . . . 
Stremma . . 
Strich . . . 

Pint, dry . 
Pint, liquid . 
Pinte . . 
Pipa . . 
Poide de Marc 
Point 

(ty~ography) 
Pole. See Rod. 
Polegada . 
Pond . . 
Pot. . . 

United States . 
United States . 
France , . 
Portugal . . 
France . . 

= 1 cubic metre. 
14 pounds. 
0.288 metre. 
1 millimetre. 
12.70 ares. 
I millimetre. 
3+ strich= 1 millimetre. 
4.8 kilometres. 
Cubic measure (1881) whose sides 

equal a parmak (decimetre). 
936; grains. 

~ r e a t ' ~ r i t a i n  : 
Poland . , 

Netherlands . 
Greece . . 
Germany . . 
Switzerland . 
Switzerland . 
Turkey . . 

United States . 0.013837 inch, about inch. 

Stunde . . . 
Sultchek . . 

Portugal . 
  ether lands . 
Denmark . . 
Switzerland . 
Belgium . . 
Norway . . 
France . . 

27.77 millimetres. 
1 kilogram. 
0.966 litre. 

Tael . . . Thailand . . 
Hang Kong . 
China . . 
Japan . . 
Malaya . . 
China . . 
Bombay . . 
Burma . . 

1.5 litre. 
1+ litre (dry). 4 litre (liquid). 
0.965 litre. 

- - 
1s oz. av. 
Silver weight. 18 oz, av. 

Pouce . . 27.07 mm. = 1.066 inch (old meas- 
- , "  

10 momme. 
16 oz. av. = 10 chee= 100 hoon. 
133; lb. av., 25 gallons. 
68.1 grains (72 tanks= 1 seer). 
Burmese measures of capacity 

depend on the teng or basket. 
Officially a basket is 2,218.2 
cubic inches, but the teng varies 

Tahil . . . 
Tan . . . 
Tank . . . 
Teng . . . 

ure). 
36.113 lb. 
1 U.S. avoirdupois pound. 
5,760 grains. 
7,000 grains = 0.454 kilograms. 
5,760 grains. 
70.5 inches = 5 ch'ih. 
1.64 litres. 100 cubic inches= 

Poud, or Pood . U.S.S.R. . . 
Pound . Great Britain . 
Pound, apothecaries3 United States . 
Pound, avoirdupois United States . 
Pound, troy . . United States . 
PU . , . . China . . 
Puddee . . . Madras . . locally :- 

hkyab= 23 lb. of rice. 
Bassein = 5 l  Ib. of rice. 

Government puddee. 
0.914 inch. 
500 grams. 
500 grams. 
0.4981 kilogram (old value). 
425.1 grams. 
t gallon= 1.032 U.S. dry quarts 

= 1.201 U.S. liauid auarts. 

Pulgada. . . Spain. . . 
Pund . , . Denmark . . 

Norway . . 
Sweden . . 

Quart . . . Great Britain . 

Moulmein = 48 lb. of rice. 
Rangoon =48 to SO lb. of rice. 

Thailand . . 
Thailand . . 
Japan . . 

1 litre. 
21.3 litres. 
18.0391 litres=4.77 U.S. gal. or 

1.98 pecks. 
Toise . . . 
Tola . . , 
Tomand . . 

France . . 
India . . . 
Arabia . . 
Great Britain . 
United States . 

Quart, dry . . 
Quart, liquid . 
Quarter. . . 
Quarto . . . 

United States 
United States 
Great Britain 
Rome. . 
Portugal . 
Spain. . 
Portugal . 
Argentina . 

. 
& bushel. 
t gallon. 
28 lb.; 8 bu.=8.257 U.S. bu. 
73.6 litres. 

180 grains. Legal weight of rupee. 
187.17 lb. av. of rice. 
2,240 lb. 
2,240 pounds. 
= 1,000 kilograms= 1.102 U.S. 

Ton . , . 
Ton, long . . 
Ton, metric . . 

3.46 litres. 
100 libras (CastiIian) = 101.4 lb. 
58.752 kilograms. 129: Ib. av. 

Quintal . . . - 
short tons. 

2,000 pounds. 
131.4 litres (liquid measure). 
139.1 litres (dry measure). 
793.15 kilograms. 
3,307 lb. av. 
10 litres. 
128.2 kilograms. 
36 square miles. 
1.41 inch (*Treaty). 
100.142 miles= 25 li. 

Ton, short . . 
Tonde . . . 

United States . 
Denmark . . 

100 libras, or 101.28 11;. av. 
= 100 kilograms=220.46 lb. Quintal (metric) . 

Ralte . . . 
Rate1 . 
Rattel, or ~ d t t l e :  
R i .  . . . 
Rod . . . 

. . .  
Iran . . 
Iran . . 
Arabia . 

1 litre. 
1.014 lb. av. Tonnelada . . 

Tonos . . . 
Tou . . . 
Tovar . . . 
Township . . 
T'sun . . . 
T u . .  . 

Portugal . . 
Greece . . 
China . . 
Bulgaria . , 

United States . 
China . . 
China . , 

1.02 Ib. av. 
2.440 miles. Japan . 

United States 
Great Britain / 1 6 ~  feet. 

3.138 metres. 
1 dekametre. 

Rode . . . 
Roede . . . 

Denmark . 
Netherlands 



WEIGHTS AND MEASURES, ANCIENT 
Vara . . . Mexico . . 83.8 cm. (32.99 inches). But  it  was mixed with other systems as 

Chile, Peru, 
Spain, etc. . 83.59 cm. (32.91 inches). zebo 4 =shep 7 =meh 100 =khet 120=ater or 

dlgit palm cubit reel skhoinos 
Argentina . 86.6 cm. (34.09 inches). ,737 2 947 20 62 2062 3.9 miles 
Portugal . 1.1 metre (43.31 inches). 
Texas (u.s.A.). 33 33 inches (84.67 cm.). This was termed the "royal cubit" throughout history. The 

Vat . . . Netherlands . 1 hectolitre. Babylonian 20.89 of Gudea may be another form and probably 
768 mingelen (old value). the origin of this. I t  appears i n - ~ s i a  Minor as  20.55 to i0 .94 ;  in 

minge1en=1.20 to litres. tombs a t  Jerusalem as 20.57; and in six English stone circles as Vedro . . . U.S.S.R. . . 10 schtoffs, or 12.3 litres. 
Bulgaria . . 12.8 litres. 20.55. The eastern system was 

Verchok . . U.S.S.R. . . 1.75 inch. uban 5 =qat  6 =ammat 6 =qanu 60=sos 30 =parasang 2 =kaspu 
Versta. or Verst . U.S.S.R. . . 0.66288 mile. ,695 3.475 20.85 125.1 7506 225,180 450,360 
Vierkante Roede . Netherlands . 
Viertel . . . Denmark . . 

Switzerland . 
Viss . . . Burma . . 
Wa or Wah . . Thailand . . 
Wichtje. . . Netherlands . 
Wisse . . . Netherlands . 
Yard . . . United States . 

Great Britain . 
Mexico . . 

Zak . . Netherlands . 
Zar (meiric) . . Iran . . . 
Zer (Iran). See Guz 
Zoll . . . Switzerland . 
Zolotnik , . U.S.S.R. . 

value). 
2 metres. 
1 gram. 
1 stere. 
0.9144 metre. 
1 U.S. yard (almost exactly). 
83.8 centimetres. 
1 hectolitre. 
1 metre. 

3 centimetres. Old zoll nearly one 
inch. (See also Pfund.) 

65.8306 grains, or 96 doli. 

*Values agreed on by  China in treaties (1842-44 and 1858-60) with England and 
France and thereafter accepted by the Chinese maritime customs as  standard values 
for all tariff duties, but  not in general otherwise used. 

BIBLIOGRAPHY.-In addition to the references in the text see Louis 
A. Fischer, History of Standard Weights and Measures in  the United 
States (Miscellaneous Publication of the National Bureau of Standards 
M64) ; Ralph W. Smith, T h e  Federal Basis jor Weights  and Measures 
(Xational Bureau of Standards Circular 593, 1958) ; British Board of 
Trade, Report o f  the Commit tee on Weights  and ibfeasures Legislation 
(1958) ; A. E. Berriman, Historical Metrology (1953) ; John Perry, The 
Story o f  Standards (1955); Sir Richard Glazehrook, Standards of 
Measurement:  Their History and Development (Supplement to Nature, 
KO. 3218, July 4, 1931) ; 0. T. Zimmerman and Irvin Levine, 
Industrial Research Service's Conversion Factors and Tables (1955) ; 
the various volumes of Travaux et Memoires of the International 
Bureau of Weights and Measures; the Proc2s Verbaux of the 
International Committee; the Comptes Rendus of the Conferences. 
For foreign units of weights and measures see tables under 
~ T F A S U R E  and under WEIGHTS in Webster's N e w  Internatioxal Dic- 
tionary, also see the latest edition of T h e  Statesman's Yearbook. 

(L. IT. J.) 

WEIGHTS AND MEASURES, ANCIENT. The history 
of weights has been greatly extended by: (1)  the discrimination of 
the ages of Egyptian weights by their forms; ( 2 )  the study of 
3,400 weights and many capacity measures from Egypt; (3) the 
finding of the names and marks of four standards in Palestine 
which confirms their independent position; and (4) increased 
knoxledge of prehistoric weights. 

Such material supersedes most of the fragmentary and vague 
statements of ancient authors upon .r+-hich we were formerly de- 
pendent. 

The English standards of inches and grains are the most famil- 
iar and are here placed on the left side of the column; the equiva- 
lents in millimetres and grams are inset on the right side. Only 
the values actually found are here described without any theoreti- 
cal amounts or assumed connections. 

There is nothing easier than to frame systems of plausible re- 
lations between measures, but the exact amounts and the historic 
probability of descent must be ascertained before such theories 
can be valued. 

LINEAL M EA SU R E S.  The units derived f r o m  20.62 inches. 
This standard of the cubit was used in Egypt  

inches from the time of the predynastic royal tombs. mm. 
20.62 The first accurate example yet published is in 524 

the size of the pyramid of Snefru (3rd dynasty) a t  20.66, but still 
more exactly 20.62 in the pyramid of Khufu. The pure system 
of it  was 

~t 100 =meh cubit 100=khet 
.206 20.62 2062 inches 

The same cubit of 20.68 appears in stone buildings of New 
Mexico. 

This foot is 4 of the cubit of 20.75. I t  is found 316 12'45 in Athens as 12.44; Aigina 12.40; Miletos 
12.51; Olympia 12.62; Etruria 12.45; and medieval England 
12.47. The system was 

foot lO=akaina 10 =plethron 6=stadion 
12.45 124.5 1245 7470 

From the foot was formed a cubit of 18.7 474 
foot I +  =cubit 4 =orguia 100 =stadion 
12.45 18.7 74.7 7470 

Another foot was formed of $ of the cubit 350 13" adopted by Philetairos of Pergamon as a 
standard. 

This was the short cubit of Egypt;  actually 450 
17'72 found as a measuring rod and having 6 palms 

it was directly connected as $ of the 20.67 cubit. As 17.6 it  is 
recognized as the early Jewish cubit. 

T h e  digit and derived measures.  

inches This digit mas .l, of the diagonal of the 20.62 mm. 
.729 cubit. The diagonal of the cubit, 40 digits, is 18.51 

found as a wand of the middle prehistoric age, 29.1 long. Another 
multiple was the half of this, 20 digits, called the remen, used as 
a.basis of land measure. By having two systems, one the diagonal 
of the other, i t  was possible to  denote one square half the area 
of another. 

digit 100 =orguia lO=amma 10 =stadion: itinerary 
,729 72.9 729 7290 

inches 
18.23 25 dieits= Greek cubit of 18.23 

mm. 
463 

Zj of 118.23 is the Greek foot of 12.15 from which 30Q 
12'15 was a decimal system. 

foot 10 =akaina 10 =plethron: agrarian 
12.15 121.5 1215 

This measure is rare in comparison with the 12.45 foot. I t  has 
been supposed to have been used for the Parthenon, but  the 11.69 
foot agrees more closely with that.  The  Zj of 25 digits being a 
fractional amount was inconvenient, and the foot of 12.15 was 
divided binarily into 16 digits, of 96 to  the orguia, or .759 inch. 
Such seems to have been the original connection of the different 
Greek systems, but much more dated material is needed. 

From the digit of .729 on which the Greek 2Q4.Q 
11'613 measures were based, as  for the Parthenon 

11.69, the Italic foot of 16 digits was formed of 11.66, or as  i t  
was later a t  Rome 11.613. The series was 

d~gitus 4 =palmus 4 =pes 5 =passus 125 =stadium 8 =milliare 
,726 2.90 11.61 58 06 7258 58,060 

This was widely spread by Roman influence, varying up to 11.8. 
I t  has an earlier history, being used for the Parthenon and per- 
haps the Theseion as 11.69, as an Etruscan measure (11.59), in 
prehistoric times a t  Stonehenge (11.68) and probably in other 
stone circles and hill figures (11.60). Such are the linked systems 
of great extent from which have been derived many units. 

This widespread measure is first found in 338 13" Egypt as wooden cubit rods of 26.5 to 26.74 
of the 12th dynasty: later a.very accurate standard slab of this 
unit, divided in 7 palms, reaches 26.80. I n  Asia Minor it is 
found as 13.35 in buildings; in Greece 13.36; a t  Lachish 13.18 
(900 B.c.); and in Syria (A.D. 620) as 13.22, carried on as the 
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Stambuli cubit of 26.6. Hultsch takes it  as 13.1 and connects it  
with the Drusian foot of 2 digits longer than the Roman foot, or 
13.10. This v a s  the Belgic foot which Drusus had to adopt as a 
northern standard for the border settlements of the Agri Decu- 
mates. Hence it  connects with the base of English land measure. 

foot 6 =fathom 10 =chain 10 =furlong 10 =old mlle 
13 2 79.2 792 7920 79,200 

I t  was the commonest building foot in medieval England (13.2), 
and its age is seen by its use as the measure for Silbury hill (13.0). 
I t  IT-as also the basis for French architecture, the c a m e  of 78.24, 
or six feet of 13.04. Unfortunately this old equivalent for the 
metre has non- disappeared. 

This unit is found in Persepolis (19.2) and 488 lg" modern Persia (2 X 19.3); the cubit of Gudea 
and of the tower of Babylon 119.5); in the west in Asia Minor 
(19.3); and as the Pythic foot (9.75, 519.5). Two-thirds of this, 
a foot of 12.83, seems to bc a unit of buildings a t  Knossos. 

The great U of 39.96 (Oppert) is possibly a 507 20'0 variant of the preceding. found in some As- 
syrian buildings as 19.97. 

By the recorded circuit of Khorsabad the U is 549 21'6 10.806, hence the series of multiples on the 
tablets is 

susi 20=palm 3 = U  6=qanu 2=sa  60=us 30=kasbu 
18 3 6 10.8 64 8 129 6 7776 233,280 

I n  Phrygia this mas 21.8 a t  Ushak; in Italy it  was 21.86 in 
Lucania; and half of 21.7 or 21.9 as the Oscan foot. I t  may 
occur in square prehistoric earthworks in England. I n  Egypt 
there are late cubits of 21.11, 21.16 and 21 33 ~ ~ h i c h  may be the 
same. I n  Persia it  was likewise a smaller form as 

vitasti 2 =arasni 360 =asparsa 30 =parathanha 2 =gav. 
10.7 2 1  4 7704 231,120 462,240 

This important unit was used in Phoenicia; a t  
22.2 Byblos 11.10; for the Erechtheion 11.09; and 564 

in Punic colonies, Carthage, Sardinia and the Hauran, 11.08- 
11.17. The double of 11.30 is the commonest unit of tombs a t  
Jerusalem. 

There are very few evidences of this measure. 
inches mm. Divisions on a rvall a t  -1bydos give 25.13. The 
25'1 contents of the brazen sea of Solomon taking 
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the bath as 2380 C.C. would imply a cubit of 23.0 if cylindrical 
or 26.2 if hemispherical. This a t  least proT7es a cubit much 
longer than the Egyptian. Oppert concluded that  Assyria had a 
cubit one-sixth longer than 21 6; i.e., 25.2. Measures of buildings 
point to 25.28 in Palestine and 25.34 in Persia, where the gucrze 
is 25 inches. 

There are not included here some suggestive but debatable 
evidences of various units, such as the course heights of the 
pyramid of Khufu (A7zc. Eg. 1925,39) and the subsidiary marks 
of units on the standard cubits. 

I t  may be noted h o ~  usually a stadium or furlong measure 
has been established. There are sex-en named above: 7258, 7290, 
7470, 7506, 7704, 7776 and 7920 inches. These may result from 
convenient lengths for the plough furro~v. I t  is easy to find 
coincidences n i th so many values to  choose from. 

Areas are paqqed by as they involve very uncertain factors of 
methods of cultivation, length of furrow, influence of measures 
of seed and varying ability of ploughing due to soil. 

The approximate values of Egyptian capacities are anciently 
stated by the odd quantities that  certain vases held, but as these 
were probably measured to some unknon-n point be1017 the brim 
the result cannot be exactly defined. The standard vessels here 
described, intended for gauging, give better determinations than 
have been known before. 

The amount of the Egyptian hen by five regu- 
cubic lar measures (of metal or stone) averages C.C. 
inches 29.2 f .5 cu.in., from ten bronze vessels 29.0 + 477 
29'1 .3, from eight marked vases 29.2 i .6. So 29.1 

may best be adopted. If it  held 5 debens of water the deben 

weight would be 1,470 grains, which is nearly a middle value. 
The multiples are 

There is a double grouping of the Syrian kotyle 
20'8 on 20.8 and on 21.6. This is supported by  the 34 1 
21'6 literary difference between the old Syrian 21 354 

and Seleucidan 22 cu.in. (Hultscli). The  cause for this change 
may have been that  the old unit of 20.8 belonged t o  25 beqa 
of water, and later it  was raised so as  to fall within the limit of 
25 sela of water. The change would be caused by  the sela super- 
seding the beqa as a usual weight standard. I n  Egypt  this was 
the con~monest measure, of which there is a series of the  3rd 
dynasty and a stone cylinder standard from the 4th, of 20.8. 
The  series of early and late values is 

kotyle 2 =xestes 18 =sabitha or saton 3 =bath, ar taba 
20 8 41 6 7488 22,161 
21.6 43 2 7776 23,328 

There was also the metretes of 5 saton, 37,440 to 38,880. 
The Syrian log was not unusual in Egypt. 

33'2 Nearly in the midst of the values for it  there 544 

is a bronze cylinder measure with names of Ainenhetep 111, of 
33.26. If this log were to  agree ~v i th  50 necef, the most usual 
Syrian weight, i t  would not be over 32.6 in early times and 
would only reach 33.2 in the 18th dynasty. The Phoenician, 
Babylonian and Jewish systems vary as follo\i*s, the Egyptian 
amounts being placed to the latter series. 
P. log 4=kab  6 =saton 30 =kor 

3 1 123 740 22,200 
B. log 4 =kapitha 18=epha 10 =homer 6 =akhane  

33 132 2380' 23,800 142,800 

J. log 4 =kab 3 =hin 2 =seah 3 =ephah 10 =homer 
E. 33.2 132.8 398.4 796.8 2391 23,910 

The Attic kotyle is found in the size of six 
285 17'4 similar bronze bowls of late form in Egypt ,  

from to 2 kotyles. The mean is 17.15. This amount is too 
small for an Attic weight, for if the khous were 8 minae of water 
the largest b o ~ l  size would only agree with the l o ~ ~ , e s t  mina. 
But  if the kotyle of water weighed half the mina of Chios or 
Persia (khoirine system), this would place it  a t  16.6 to  17.5. I n  
this dilemma the Persian kapetis has some influence. According 
to Herodotus (1,192) the Attic kotyle: kapetis : : 12 : 51 or 4 : 17. 
The kapetis is shorn-n by two bo~irls mentioned below to be 74.5 or 
75.3; therefore, the kotyle would be 17.53 or 17.72. If we take 
17.4 that  would leave the 51 of Herodotus the nearest whole 
number, and the small difference m-ould thus be divided among 
the three factors. The series is for 

Liquids 
kyathos 1: =oxybaphon 4 =kotyle 12 =khous 12 =metretes 

2.9 4.35 17.4 208.8 25,056 
Solids 

kpathos 6 =kotyle 4 =khoinix 8 = hekteos 6 =medimnos 
2.9 17.4 696 5568 33,108 

cu.in. Two bowls of Persian age from Egypt  are of C.C. 

74.5 74.5 and 75.26, clearly the Persian kapetis. 1221 
Their relation to  the kotyle value is stated above. T h e  multiples 
were 

kapetis 48 =artaba 40='t 
74 5 3576 akhane 

maris 72= 143,040 
1987 i 

A system found a t  Gythion (Rev. Arch., 1872) 
958 58'5 is based upon 58.5 cu.in., and seems to belong 

t o  the Egyptian hen, double of which is 58.2. 

kotyle 4 =hemibekton 4 =khous 3 = n  
58.5 234 936 2808 

The most important Roman system is far 
1701 from being established. The data  are but few 27870 

and discrepant. 
amphora sextarius amphora sextarius 

If amphora =cube f t . .  . . . 1569 cu.in. 32.7 cu.in. 25,709 C.C. 536 C.C. 

Amphora 80 lib. water.. . {$$ (3323:: :25,807 
\26,300 {% 

By Farnese congius. . . . . 1654 34.4 27,102 563 
St. Genevieve congius.. . 1700 36.4 27,856 580 



WEIGHTS AND MEASURES, ANCIENT 
Naples measure.. . . . . . . . {:;:: {2:E { { were used for weights in Greece. The names must have arisen 
Pompeian standard.. . . . . 1732 36.1 28,377 591 in the use of iron or bronze weapons, and the silver coins were 
Caervoran standard. . . . . 1824 38.0 29,888 623 the exchange values. This standard passed into Italy where it  
There does not seem any  course better than to accept the two TI-as halved for the Etruscan and Sicilian libra, and divided into 
accurately made measures in the Naples museum of 709.7 and 12 unciae. I t  was the talanton of Antioch and the Ptolemies, 
283.5 cu.in. as being 20 and 8 sextaria; this would give 1702 for and survived in Egypt as  the rotl, divided duodecimally as in 
the amphora, agreeing with the St.  Genevisve congius. The Italy and so producing the dirhem which was the standard coin 
Naples vessels are only measured by  lineal gauging, bu t  that can- of Arabic Egypt. 
not be far in error. The  system was The qedet was the national standard of Egypt 

quartarius 4 =sextarius 6 =congius 4 =urna 2 =amphora 14' and was brought in by the dynastic people. 9.33 
8.86 35.44 212.6 850.5 1701 There are very few marked weights because it  was so usual. 

Of the above sources the first two may be only approximate, and Though there were not distinct groups in early times, there were 
the Farnese congius is not above suspicion of a Renaissance local differences, as weights ((of Heliopolis" are on 140 unit, while 
origin. The Pompeiian measures seem too rough internally and one of Amasis is 150. Alabaster cones are the earliest, belonging 
look as  if they had held a beaten copper lining. The Caervoran to the 1st dynasty: they are multiples of a third of the qedet. 
measure is marked as 17; sextarii, and this yields 38.0 c u b .  From Ur are six small weights that  are multiples of a twelfth of 

the qedet, so the division in thirds comes from Babylonia. There 
WEIGHTS are many qedet weights from Gezer, Gerar, Knossos and Troy. 

The whole subject of weights as treated here is based on Egyp- A large knuckle-bone of bronze from Gela, inscribed ( '1 am of the 
tian material as tha t  is by  far the earliest and best known his- Gelonians," is 100 qedets. The unit, ho~vever, did not spread 
torically, and in amount the largest published. The arrangement much in other countries nor s tar t  other standards. 
found in Egypt serves best to  classify the standards of other b 4=c 3=qedet 2=khenp deben 5=deben lO=sep 5 = d  
countries. The broad view is that  each people or tribe had a 12 48 144 288 1440 14,400 72,000 

separate standard, and t h a t  these were brought into different The deben a-as binarily divided in Ethiopia for the gold trade 
countries by  invasion or trade. Those standards which were dolvn to the pek,  which was ,$,. A set of measures for gold dust 
most alike gradually approximated by errors of copying, and lost gives every stage of this division. 
their individuality entirely before any of the literary records. 

154.4, 
The necef is named on six Palestine weights; 

Thus 17 standards in Egypt  which had originally come from 10.0, 
162 it may be the nusa weight mentioned in the 

various foreign sources became simplified to 8. They are here Harris papyrus. I t  was first identified by the 10.5 

described in the order of their amount. weight of Syrian tribute to Tehutmes I11 being in odd numbers 

grains The peyem standard is marked P.Y.M. on grams of qedet but soluble as multiples of this amount. The two vari- 
three Palestine weights. The varieties named 7.52, eties of this unit did not blend till the 26th dynasty. The lighter 

li6' here were all known before the 6th dynasty; 7.86, v a s  the Syrian standard of named weights and was the earlier 
12" the two heavier were mixed a t  the 20th dy- 

8.06 one a t  Gezer. The system was decimal, multiplying up to 1,000 12' nasty; the lighter one joined in the 26th. and halving do~irn to  +. By the tribute lists it  was North Syrian 
There are t l ~ e l v e  weights kno~irn marked with numerals and the and in later times is found a t  Berytus and Antio&, Cilicia 
standard, called shoti in Egypt, is named on papyri as being 12 Persian), Asia Minor and a bronze lion from Abydos of 2,500 
t o  the deben, or between 115 and 126 grains. The multiples necef. On going west there is a necef a t  Knossos. It appears 
were in the jewelry of the 17th dynasty a t  Thebes, a collar of gold 

n 4=peyem lO=noshem 10=r 4 =s 
30 120 1200 12,000 48,000 grains 

weighing 10 X 158.5, and bangles 2 X 161.3, 162.9. This collar 
is of the same form as the three Swedish collars weighing 60 X 

The  noshem was 1,225 grains according to a triply-inscribed 158.2, 70 X 155.9 and 80 X 158.7, all on the necef basis. Where 
weight, the shekel or peyem being 122.5. all this necef jewelry was made is unknown but it  mas entirely 

grains T W O  standards of the daric existed in the Old grams foreign to both Egypt and SII-eden. There are about 50 Irish 
127.5, Kingdom, but  they were blended in the 18th 8.26, gold objects on the heavy necef of 162 to 169. The Greek system 
131.5 dynasty. The same separation is seen in the 8.55 was 

weights from Ur, with a light group a t  126.1 and a heavy group i 50 =talanton 

a t  129.4. The earliest in Egypt  is of S.D.40, or the beginning of stater 50 =mina 400 000 
160 8000 60 = ~ r & k  talanton 

the eastern immigration of Gerzean age: these centre on 125.5. \ 480,000 

The early weight of Dungi is of 125.9. A maneh of 50 shekels grains A mark Q is often used for this unit but the grams 
a t  126.0 was used in Syria and Knidos. I n  I ta ly it  was divided 171, name is not known in full. As many copies of 11.08, 
into unciae and termed the litra. Italic bronze ingots of a talent 185 cowry shells are on this (but on no other) 12.00 
are based on 126.0. On the heavier standard the Persian karasha standard, it is called the khoirine and perhaps the monogram 
was 10 shekels of 128.65. The coinage under the Persians (from is XO, as those letters were in use long before Greek writing. 
which is taken the name daric) of 129.2, and some coins The bulk of the early examples is from 176 to 190; bu t  there was 
reach 131. The heavy standard a t  Knossos is 131.8, 132.9. This a rarer form a t  171-3, down to the 18th dynasty, and not blended 
daric standard spread over Asia Minor and across the Euxine, with the majority till the 23rd. Three very fine numbered 
westward to Corinth, the Adriatic isles, south Italy and even to weights from Gerar closely agree in giving 179.3 to 179.8; the 
Ireland (gold work 128.0). The series is stone c o ~ ~ r i e s  are the same but rather more divergent, 177.7 

um 60=sikhir 6=shekel 60=maneh 60=trade talanton to 180.0. The multiples in Egypt are decimal up to 1,000 and 
.36 21.5 129 7750 465,000 fractions down to ,',. I n  later times it became the Persian silver 

The Stater or Attic standard is the least prom- standard, but all the theories of the derivation of a n  86 grain 
134'0' inent in Egypt. The forms are poor and only weight from the ratio of gold to silver, are blown away by the 
135'8 two examples bear numerals. The two stand- fact that this standard is thousands of years older. At Khorsabad 

ards were unified by the 18th dynasty, and the multiples are silver plates are 40 khoirines in weight. AS a monetary unit i t  is 
decimal. I n  Greece the system was known a t  Arados, Cilicia, Lydia and Macedonia. I t  is known as 

khalkous 6=drachma 60=talanton the Chian standard, with a mina of 8,410 to 8,886. I t  was used, 
1.4 11.17 67 6700 402,000 on the Danube in Roman times and recognized as a mina of 20 

I n  Greek use there was a lighter form for coinage, ,133, and a unciae. The "'as 

heavier form in trade, centring on 135. The names of obelos and obolos 6 =siglos 100=mina 60 = talanton 
drachma, or a dar t  and a handful (of darts), show how objects 14.3 86 8,600 516,000 



WEIGHT T 'HROWING 
The oldest standard known is the beqa, found 

lg6' in early Amratian graves in Egypt (7000- 12.70, 
210 8000 B.c.), and named upon three weights in 

13.61 

Palestine. This is often called the gold standard because many 
of these weights bear the hieroglyph for gold. The names of 
kings are more frequent on this than on other standards. The 
lighter and heavier forms were not unified until the 23rd dynasty, 
though both were used before for royal weights. The system Ivas 
decimal up  to 2,000 beqa with fractions down to A. The 
earliest weights (Amratian) are short cylinders with domed ends; 
later (Gerzean) is a dome with convex base. From the marks, 
the variety of forms and fine rrork, this is the most attractive 
series of weights. Abroad the standard is often found a t  Gerar 
and there are several ~veights from Knossos (194-205); in the 
west are six double axes from Elbe and Rhine on a unit of 191, 
and 50 examples of Irish gold on 200 to 202. The iron currency 
bars found in Celtic England are stated to be on multiples of 
191, though they vary rather widely. Some of these western 
forms are due to  the Greek adoption of the beqa as the standard 
of iZigina (199) which Jvas ~videly spread by trade in Asia Xinor 
and Ionia, as me11 as in Greece (the old mina of Athens), and 
passed on to Italy. There as the Etruscan pound (it originated 
the Roman libra), which a t  its lightest mas 25 X 187, divided 
into 12 unciae. 

The heaviest value of the Roman libra is given 327.24, 
6050' by the early aurei as 5050, uncia 421. Thc 27.21 
421 influence of unification with other standards 

created many types of the libra, and it  is instructive to see 
the groups a t  393 (6 Attic coin drachma); 407 (6 Attic trade 
drachma) ; 412 (Roman trade) ; 417 (Roman solidi) ; 421 (Roman 
aurei); 427 (octodrachm Ptolemaic); and 435 (2 Phoenician 
staters). The Attic trade value v a s  adopted for the average pigs 
of lead \vhich are 250 librae of 4,900 grs.; the Attic coinage value 
influenced the Celtic weights; Llayence 4767, Glamorgan 4770. 
The system nTas 

siliqua 6 =scripulum 4 =sextula 6=uncia 12 =libra 
2.9 17.5 70.1 421 5050 

I n  later times the gold solidus, or sextula, was called the nomisma. 
grains The Phoenician or Alexandrian unit is best grams 

220 termed the sela which, though a later name, 14.26 
serves to  distinguish it  from other shekels. I t  was a diffuse unit 
from the beginning, varying in the Old Kingdom from 214.7 to  
227.0, and it  gradually diminished to as low as 210. The multiples 
are decimal up to 4,000 and fractions to A. This is found as 
the unit of the Syro-Mesopotamian tribute under Tehutmes 111, 
and later as one of the most usual coinage units, such as the 
.Maccabaean shekel. I t  was carried by trade to Carthage and 
Spain and formed the Italic mina. Gold bars from hbukir of 
Roman age are each 25 shekels of 211.7, 212.9 and 213.0. The 
series is 

drachma 4 =shekel 25 =mina 120 =talanton 
55 220 5500 660,000 

I t  extended widely into prehistoric Europe. At I<nossos the 
great octopus weight shows a unit of 223.7, an ox-head from the 
Diktaian cave sho~i~s  227.2, a gold bar from Mykenai 233.1 and 
another irom Enkomi 222.6. The Vapheio cups are 20 sela of 213, 
and 216.5. Electrum jewelry from the temple of Ephesos is on 
a unit of 219.0. In  Babylon the maneh of the age of Entemenna 
(2850 B.c.) is 50 of 210.1. The average of 19 ingots of bronze 
from Hagia Triada gives a talanton of 2,000 shekels of 226.0. 
Two double axes from the Rhine and four Ligurian ingots agree 
on 50 shekels of 225.4. The Irish gold has a large group agreeing 
with an average of 226.0. Thus there was a great spread of the 
unit, doubtless due to Phoenician trade. 

B I B L I ~ C R X P H Y . - A + ~ C ~ ~ % ~  Egypt  98 (1922) ; Proc. Soc. Bibl. Arch. X., 
464; R. S. Conway, Italic Dialects ii., 521; Atzc. Eg. 119 (1925) ; 
Proc. S. Bibl. Arch. 302 (1893) ; FaurC, Ren. Archdologiqzre ii., 117 
(1904) (listed figures are his multiples, not actual measures) ; Petrie, 
Hill jigzwes o j  England; Kennedy, Trans. Victoria J~zst .  (1915) ; A m .  
Eg. 33 (1923) ; Montelius, Prim. Civil. Ptedetz in Heathen Times, 
p. 128; ~ s t e r ,  Arch. Inst. x. 127; Proc. Soc. A~z t .  184 (1905) ; Petrie, 
Qurneh xxix.; Rev. Assyriologie, xviii. 319; Petrie, Tools and Weapons; 

University College, Proc. Soc. Ant .  186 (1894) ; Petrie, Weights  and 
.Measures. The 1887 edition g i~es  more detail of the authorities, which 
is summarized here; and for the material evidence in general, reference 
should be made to Petrie, Ancient Weights and lkfeasures and Glass 
Stanzps a~zd Weights (1926). (W. M. F. P.) 

WEIGHT THROWING is the art,  science and sport of 
throwing a weight for distance or height. Men of many nations 
have matched strength and skill a t  hurling objects of various 
weights for centuries. Such contests have always held particular 
appeal in what is now known as Ireland. As far back as 1829 B.c., 

the roth cleas, or wheel feat, was a major test of the Tailteann 
games. The competition involved various methods of throwing: 
irom shoulder or side; with one or t a o  hands; and with or without 
run or follow. The implements used varied widely in weight and 
conformation. Early in the 20th century records nere listed for 
throwing weights of 14 lb., 28 lb., 35 Ib. and 56 lb., both for dis- 
tance and height. 

In  1904 at  St. Louis, Mo., and in 1920 at  Antwerp, BeIg.. 56- 
lb. weight-throwing contests for distance were held in the ,Olym- 
pic games. Etienne Desmarteau, a policeman from hlontreal, 
Can., non the 1904 competition with a throw of 34 ft .  4 in. Pat  
McDonald, a Kew York policeman, won at Antwerp with a flip of 
36 it .  113 in. 

By the second half of the 20th century there no longer ~ v a s  any 
international competition in weight throwing, and performances did 
not receive world-record listing by the International Amateur Ath- 
letic federation, the ~ror ld  governing body of track and field. The 
sport remained popular, hornever, in the northeastern United States. 
The 35-lb. weight throw is a standard event in the annual cham- 
pionship indoor meets of the Amateur Athletic union (.I.A.U.) of 
the United States and the Intercollegiate Association of Amateur 
Athletes of America (I.C.4-'4). Member I.C.4-A colleges in- 
clude it in their dual meet programs. The A.A U. also had a 
56-lb. weight throw on its list of outdoor championship events 
until 1959. when it was dropped. 

The weight thrown today, either 35 lb. or 56 Ib.. is a ball molded 
of lead or a brass shell filled with lead. Affixed to it by an eye bolt 
or swivel coupling is a triangular handle of round iron or  steel, 
$ in. in diameter. measuring no more than 7 4  in. a side, inside di- 
mension. The throw must be completed from within a 7-ft. circle, 
mithout folio\\. 

Top standards of performance in throwing for distance have 
risen to above 70 ft. ni th  the 35-lb. weight and 40 i t .  mith the 
56-lb. weight. Because there is little international competition, 
there no longer are listed world records for weight throwing but the 
A.A.U. publishes American records which, in effect, are world rec- 
ords since there are none better. 

Method of Throwing.-Strength and bulk were once the main 
factors in weight throwing, but technique has been refined to a 
point nhere speed is now more important than mere neight and 
muscle. Because of their speed and perfection of technique, com- 
paratively small men, such as Harold Connolly, ha1.e thrown the 
35-lb. weight for distances undreamed of by the big men of earlier 
days. Connolly was the first thrower to exceed 70 f t . ;  the speed 
which he developed in training for the hammer thro~v,  in ~vhich 
he has been a record-holder, more than compensated for his lack 
of size. 

To throw for distance, the athlete takes a stance at  the rear of 
the throwing circle with his feet well apart for balance and his back 
turned squarely toward the direction of the eventual throw. The 
weight is grasped by its triangular handle, palms up or donn or 
with the left palm down and right palm up. according to individual 
preference. The \\-eight is lifted. snung to the right side and re- 
volved around the head. With the completion of the revolution 
the t h r o ~ ~ e r  commences a tight-based, pivoting spin on his left foot. 
As he whirls ni th  arms fully extended the weight moves with him, 
square to his chest, in a \vide arc. Another turn is taken with ac- 
celeration and then, a t  least by the good throwers, still another. 
On the completion of his third turn the throner should be in an 
approximation of his starting position, but in the forward por- 
tion of the throning circle. ~ i i t h  the neight in rapid circular 
movement. With feet solidly planted he then \>hips all his strength 
into the release of the whirling ball, driving up with his legs, pivot- 



WEI-HAI-WEINHEIM 
ing his whole torso and following through with his arms as he lets 
the ball fly over his left shoulder. 

I t  has been well established through experimentation that there 
is no substitute for developing a high rate of speed on the turns. 
Weights as heavy as the 35-lb. or 56-lb. implen~ents that are used 
must be moving at  high speed at  the release to tr,svel long distances. 
Sheer strength or an explosive releasing snap is not enough to con- 
quer the passive force of inertia. 

While concentrating on attaining maximum spinning speed, the 
thrower must also maintain control and balance. The rules require 
that a competitor must not step from inside the circle until his 
throw has been measured and also that he must depart from the 
rear half of the ring. (J. M. SH.) 

WEI-HA1 (formerly WEI-HAI-WEI), a city and port near the 
northern tip of the Shantung peninsula in Shantung province North 
China. The harbour faces eastward toward the Yellow sea but is 
protected on the east by 2-mi. long and 1-mi. wide Liukung Island 
which is urbanized along its south side. Wei-hai city on the main- 
land is backed by hills rising to 1,353 ft.  The harbour takes ves- 
sels up to 33 ft. draft. Strong northwest winds in winter reduce 
safe depths by two feet. The southwest end of Liukung Island has 
a naval station with a number of piers, and Wei-hai is commonly 
linked with Port Arthur ( 9 . v . )  to form the naval gate

w

ays guard- 
ing the entrance to the Gulf of Chihli (Po Hai).  I t  was this stra- 
tegic situation that caused Great Britain to lease the port from 
China as a naval base (Port Edward) in 1898, in part to counter 
Russia's lease of Port Arthur. The 'lyei-hai lease was surrendered 
voluntarily in 1930 when a special administrative area was estab- 
lished there by the Chinese government. Wei-hai was occupied 
by Japan from 1938-1945. 

In  1949 folloning the Nationalist withdrawal, it was occupied 
by Chinese Communist forces, thereafter becoming a Communist 
naval base. 

Wei-hai also is a secondary commercial and fishing port for Shan- 
tung. Small industries include vegetable oil pressing, silk and cot- 
ton weaving and ship repair, especially in the foundries and ma- 
chine shops of the naval station. Highways connect IVei-hai with 
Chefoo (Yen-t'ai) in the west and Tsingtao (Ch'ing-tao) in the 
southwest. A submarine cable also provides communications with 
Chefoo. (H. J. Ws.) 

WEILL, KURT (1900-1950). U S .  composer, was born in 
Dessau, Ger., March 2 ,  1900. He began to compose music while 
still in elementary school, prompted by his father, a cantor. At 
the age of 18 he began studying composition in Berlin with Engel- 
bert Humperd~nck. He moved to Ludenscheid in Wehtphdlld, as 
operatlc conductor, but shortly returned to Berlin to study nith 
the pianist and composer Ferrucclo Busoni until 1924. During 
these years Weill composed a variety of aorks, including sym- 
phonies and chamber music. He first adapted his compos~tion to 
the theatre in the mid-1920s nhen he was commissioned to do a 
children's ballet for a Russian company visiting Berlin. In 1926 
he collaborated with Georg Kaiser on the opera The Protagonist, 
and subsequently also collaborated with Kaiser, Ivan Gall and 
Bertolt Brecht on various operas including Royal Palace, The Tsar 
Has Himself Photographed, The Three-Penny Opera and The 
Silver Lake. The anti-Nazi overtones of The Silver Lake resulted 
in the banning of Weill's works in Germany, and he went to Paris 
where, in 1933, he composed the ballet The Seven Deadly Sins. 
In 1935 he ment to the United States, where he was commissioned 
by producer Max Reinhardt to write the music for The Eternal 
Road. He also composed the music for Knickerbocker Holiday 
(1938), Lady zn tlze Dark (1941)~ One Touch of Venus (1943), 
Street Scene (1946) and Lost in  the Stars (1949) He died in New 
York city, April 3, 1950. 

WEIMAR, a city of Germany, the chief town of the former 
Land of Thuringia, in the district of Erfurt. Pop. (1950) 64,452. 
I t  existed in the 9th century. Till 1140 it belonged to the counts of 
Orlamunde; it then fell to Albert the Bear. I n  1247 Otto I11 
founded a separate Weimar line of counts. In 1345 it became a 
fief of the landgraves of Thuringia, to whom it escheated in 1385. 
At the partition of Saxony in 1485 Weimar, with Thuringia, fell 
to the elder. Ernestine, branch of the Saxon house of Wettin. and 

was the continuous residence of the senior branch of the dukes of 
this line after 15 j z .  Under Charles Augustus (17 7 5-1828) and 
his successors, Weimar became a centre of liberalism as well as of 
German art. I t  was at Weimar, in July 1919, that the constitution 
of the new German republic was adopted by the national assembly. 

Weimar still retains much of its medieval character because of 
the narrow winding streets of the older part of the town, the 
market place surrounded by houses ni th  high-pitched gables and 
roofs, and the fragme'lts of the walls, which still survive. Of 
the churches. the Stadtkirche is a Gothic building dating from 
about 1400, but much altered in detail under "classical" influences. 
The altarpiece is a triptych, the centrepiece representing the 
Crucifixion; beside the cross Luther is represented, with the open 
Bible in his hand, while the blood from the pierced side of the 
Saviour pours onto his head. The other church, the Jakobs- or 
Hofkirche (court church), is also ancient. The most important 
building in Weimar is the former palace, erected (1789-1803) 
under the superintendence of Goethe, on the site of one burned 
down in 1774. A remnant of the old palace, with a tower, survives. 
The interior is very fine, and in one of the wings is a series of 
rooms dedicated to the poets Goethe, Schiller, Herder and Wieland. 
Of more interest, however, is the house in which Goethe himself 
lived from 1782 to 1832. I t  is a complete example of a German 
nobleman's house at the beginning of the 19th century. Of more 
pathetic interest is the Schillerhaus, in the Schillerstrasse. contain- 
ing the humble rooms in nhich Schiller lived and died. The 
theatre, built under Goethe's superintendence in 182 j, memorable 
in the history of art not only for its associations with the golden 
age of German drama, but as having witnessed the first perform- 
ances of many of Wagner's operas, was pulled down and replaced 
by a new building in 1907. The most beautiful monument of 
Goethe's genius in the town is, however, the park. Just outside 
the borders of the park, beyond the Ilm, is the "garden house," 
a simple wooden cottage with a high-pitched roof in which Goethe 
used to pass the greater part of the summer. Finally, in the 
cemetery is the grand ducal family vault, in which Goethe and 
Schiller also lie, side by side. 

Among the other prominent buildings in Weimar are the Grunes 
Schloss (18th century), containing a library and a valuable col- 
lection of portraits, etc.; the old ducal domerhouse (Wittums- 
palais); and the museum. In  1896 the Goethe-Schiller Archiv, 
on the height above the Ilm, containing manuscripts by Goethe, 
Schiller, Herder, Wieland, Immermann, Fritz Reuter, Xorike, Otto 
Ludwig and others, was opened. Weimar possesses also archaeo- 
logical, ethnographical and natural science collections. About 2 

mi. S. from the town is the ch$teau of Belvedere, with the open-air 
theatre, of interest because of its use in Goethe's day. A few 
miles northwest of Weimar was located the Nazi concentration 
camp of Buchenwald, where racial and political prisoners were con- 
fined from 1933 to 1945. 

WEINGARTNER, FELIX ( I  863-~942), Austrian-born 
conductor and composer, was born in Zara, Dalmatia, on June 2 ,  

1863. He studied music at  the Leipzig conservatory and in 1883 
went to work under Franz Liszt who arranged to have his first 
opera, Sakz~ntala, produced at  the Weimar court theatre in 1884. 
He subsequently became Kapellmeister at  the Konigsberg theatre. 
In 1891 he became Kapellmeister in the Berlin Royal Opera and 
conductor of the Berlin symphony orchestra. He first visited 
London in 1898, made his first appearance in the United States in 
1905, as guest conductor of the New York Philharmonic orchestra, 
and toured the country the follo\\,ing year. His fame as a conduc- 
tor grew steadily; he led the Vienna Opera (1908-10) and there- 
after conducted the symphony concerts of the opera orchestra. 

He became head of the Basel conservatory in Switzerland in 
1927 and a naturalized Swiss c i t i~en  in 1931. He was director of 
the Vienna State Opera. 1935-36, but after 1937 lived in Switzer- 
land. \i here he died. at Winterthur. on May 7, 1942. 

His compositions included a number of operas and six sym- 
phonies and he edited many musical norks. 

WEINHEIM, a town of Germany, in Baden-Wiirttemberg, 
at the foot of the Oden~vald, about 10 mi. N. of Heidelberg. Pop. 
(1950) 25,199. I t  is still in part surrounded by the ruins of its 



ancient walls. The Gothic town hall, the ruins of the castle of 
Windeck and the modern castle of the counts of Berckheim, 
the house of the Teutonic order, and three churches are the 
principal buildings. The town has various manufactures, notably 
leather, machinery and soap, and cultivates fruit and wine. I t  is a 
favourite climatic health resort and a great tourist centre for 
excursions in the Odenwald range. Weinheim is mentioned in 
chronicles as early as the 8th century, when it was a fief of the 
abbey of Lorsch. and it was fortified in the 14th century. In the 
Thirty Years' War it was several times taken and plundered, and 
its fortifications dismantled. 

WEINMAN, ADOLPH ALEXANDER ( I 8 70-1 9 j  2 1, 
C.S. sculptor, Ivas born at  Karlsruhe. Ger.. on Dec. 11, 1870. He 
emigrated as a child to New Irork city. where he studied sculpture 
under Augustus Saint-Gaudens. He opened his own studio in 1901 
and first attracted notice for his group of American Indians at 
the St. Louis, Xo. ,  world's fair of 1904. \Yell-knoxvn works o i  his 
include a pediment of the national archives building. iyashington, 
D.C.; a monumental frieze for the Elks National Memorial build- 
ing, Chicago, Ill.; and figures for various state capitols. Weinman 
died at Port Chester, K.Y.: on Aug. 8, I9j2. 

WEIR, J. (JULIAX) ALDEN (18 jz-191q), U.S. painter, 
who was among the earliest Americans to show the influence of 
Impressionism, was born on Aug. 30, 18j2, in West Point. N.Y.! 
the youngest of the 16 children of Robert Walter Weir ( g . v . ) .  
After studying at  the National Academy of Design in New York, 
he went to Paris to study with GkrBme. There he became a friend 
of Jules Bastien-Lepage, who was to become an important influ- 
ence in his development. He became interested in the work of the 
Impressionists, particularly in their concern for light and colour, 
but he never fully adopted their manner. He helped form the So- 
ciety of American Artists and was president of the National 
Academy of Design from 191 j to 1917. In 1898 he helped found 
the group known as the Ten American Painters, which consisted of 
J. H .  T\vachtman, F. W. Benson, Childe Hassam, E. C. Tarbell, 
W. L. hletcalf, E.  Simmons. Robert Reid, Joseph De Camp. T. W. 
Delving and, later. IfT. M. Chase. Keir  died on Dec. 8, 1919, in 
Kew York city. His works are in the Metropolitan Aluseum of 
Art in New York! the Art Institute of Chicago, the Phillips col- 
lection in Washington. D.C.. and in several other galleries. 

WEIR, ROBERT WALTER (1803-1889), G.S. portrait and 
historical painter, was born at  New York, N.Y., on June 18. 1803. 
He was a pupil of John Wesley Jarvis, was elected to the Sational 
Academy of Design in 1829, and was teacher of drawing at the 
United States Military academy at  West Point in 1834-46 and 
professor of drawing there in 1846-76. He died in New York 
city on May I ,  1889. Among his better known works are: "The 
Embarkation of the Pilgrims" (in the rotunda of the Capitol a t  
Washington, D.C.) ; a portrait, "Red Jacket"; "Columbus Before 
the Council of Salamanca"; "Our Lord on the Mount of Olives"; 
"Virgil and Dante Crossing the Styx." Several portraits and 
"Peace and War" are at West Point. 

His son, JOHN FERGUSON \VEIR (1841-1926), painter and sculp- 
tor, became a member of the National Academy of Design in 1866, 
and was director of the Uale,university art school in 1869-1913. 
Robert Weir was also the father of the painter J. Alden Weir 
(q.~.). (D. H. It'.) 

WEIR, WILLIAM DOUGLAS WEIR, IST i 7 ~ s c o r x ~  
(1877-19 jg) ,  British politician and businessman, was born May 12 ,  

1877, the son of James Weir of Over Courance, Dumfriesshire. 
H e  was successively Scottish director of munitions ( I ~ I S ) ,  mem- 
ber of the air board (191 7), air minister (1918), and chairman of 
the advisory committee on civil aviation. He was director general 
of explosives and chemical supplies in 1939 and chairman of the 
tank board in 1942. He was knighted 191 7. sworn P.C. and created 
a baron 1918. created G.C.B. 1934 and a viscount, 1938. He 
died July 2 .  1959, in Eastwood Park, Scotland. 

WEIR, a barrier of moderate height placed across a river or 
stream to control the flow of the n:ater for navigation, irrigation, 
power or other purposes, discharging the water over its crest or 
through wide openings having movable gates. River weirs are 
frequently termed dams, particularly in the United States where 

the term weir is more generally applied to small barriers erected 
to measure the flow of water or to trap fish. The French term 
barrage is often applied to neirs. (See ~VATER SUPPLY AND PURI- 
FIC4TION ; IRRIGATIOK ; DAM ; RESERVOIRS ; APECHANICS, FLUID.) 

Rough neirs formed of stakes and brushwood were erected 
across English rivers in Saxon times for holding water and catching 
fish. Fish traps, with iron wire meshes and eel baskets, are still 
used somctirnes at  weirs. Similarly, weirs of brushwood weighted 
with stones are still being used in some parts of the norld to divert 
the flon into a ditch leading to land to be irrigated or  into a bucket- 
type water wheel that spills water into a flume leading to an irri- 
gation ditch. 

Weirs exhibit the greatest variety of form and construction in 
connection with the canalization of rivers. Navigation becomes 
impracticable a t  the shoals in many rivers during periods of low 
xater.  I n  early times boats had to be kept a t  such places until 
the discharge of storm water raised the river sufficiently to  carry 
them over the shallows. An early method of remedying this trou- 
ble consisted in building low weirs upstream from the shallows 
to increase the depth of water. Openings in them could be tem- 
porarily closed by stanches usually consisting of planks supported 
by movable wooden beams. By removing these beams suddenly 
and thus releasing the stanch an artificial flood was produced ~ i h i c h  
carried any boat waiting above the weir through the opening and 
over the shoals below. This process was called flashing. I t  re- 
mained in use on some rivers in England and France until the early 
19th century. (N.  G. G.; B. O . M . ;  X.) 

WEIRTON, a city of Brooke and Hancock counties in extreme 
northern West Virginia, U.S.. and an important steel-producing 
centre, is situated on the Ohio river about 26 mi. N.N.E. of 
Wheeling and 39 mi. W. of Pittsburgh Incorporated in 1947. 
when several adjoining tolvns merged, the city spranls across seven 
miles of the LVest Virginia panhandle from the river on the west 
to the Pennsylvania border on the east, and from King's creek 
on the north to Harmon creek on the south. Weirton is one of 
the largest cities in the state. (For comparative population figures 
see table in WEST VIRGI~IA: Popz~latio?~.) 

Originally settled by John Holliday and his family during the 
American Revolution, in the 1790s the area boasted one of the 
first iron manufactories west of the Alleghany mountains when 
Peter Tarr built a crude furnace on King's creek to smelt iron 
ore mined in the nearby hills. There \\ere fashioned the cannon 
balls which the U S. fleet under Oliver Perry used to defeat the 
British in the battle of Put-in-Bay during the War of 1812. 

Iron and steel have remained closely identified with the com- 
munity's economic development. Both the city and its principal 
industry are named for Ernest Tener \Vex, who, in 1909, with 
several associates, founded the Weirton Steel company. I n  addi- 
tion to sheet steel and tin plate, MTeirton is also noted for the 
p~oduction of Venetian blinds, steel furniture, automotive parts 
and electronic equipment. (P. R. S.) 

WEISMANN, AUGUST (1834-1914). German biologist, 
whose outstanding contrlbut~on was the theory of the continuity 
of the germ plasm, was born in Frankfurt am Main on Jan 17. 
1833 He studied medicine at Gottingen during 18 52-56, and in 
1863, after morking for a short perlod under R Leuckart in Gies- 
sen, s e n t  to the University of Freiburg. where he later was pro- 
fessor of zoology until his retirement in 1912. H e  died in Freiburg 
on Nov. j. 1914. 

itTeismann's early zoological work was in insect embryology. but 
as a result of deterioration of his eyesight he had to give up work- 
ing ni th the microscope, and after 1864 he devoted himself mainly 
to theoretical problems. He proposed that living organisms con- 
tain a special hereditary substance (the germ plasm) which, un- 
like the perishable body of the individual (the somatoplasm), 
is transmitted from generation to generation. The germ plasm can 
never be formed anew, but is formed from pre-existing germ plasm 
I t  governs the development of every part of the organism, and is 
not, in Weismann's view. modified by the action of environment 
He vigorously opposed the doctrine of the inheritance of acquired 
characters, previously generally taken for granted. 

ST'eismann saw that since the hereditary substances from the two 
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parents became mixed together in the fertilized egg, there would 
be a progressive increase in amount of hereditary substances un- 
less a t  some stage there was a compensating reduction. He there- 
fore predicted that there must be a form of nuclear division at  
which each daughter nucleus receives only half the ancestral germ 
plasms contained in the original nucleus. The cytological work 
of E. Strasburger, 0. Hertwig and others on meiosis proved the 
correctness of this prediction. and enabled Weismann. together 
u-ith these others. to propose that the germ plasm was located in 
what were subsequently called the chromosomes of the egg nucleus. 
I t  should be remembered, however, that a t  this time (1885) no 
detailed information concerning t'he nature of the hereditary fac- 
tors was available, since Mendel's work, though published, was 
lying in obscurity. 

Many of b'eismann's detailed speculations, such as his idea that 
cellular differentiation took place by some process of segregation 
of hereditary factors (ids). were not supported by later work. 
Moreover, his rigid distinction between germ plasm and somato- 
plasm could not be maintained once i t  was realized that both germ 
and somatic cells contain nuclei and chromosomes. Nevertheless, 
in broad outline his theory of the germ plasm remained the basis 
of much of modern genetics. 

Weismann's writings include Studien zzlr Descendenztheorie, 2 

vol. (18 75-76), trans. as Studies i n  the Theory  of Descent, with a 
preface by Charles Darwin (1882); Azifsatze iiber Vererbzlng, etc.. 
trans. as Essays upon Heredity and Kindred Biological Problems, 
2 vol. (1889 and 1892); and Das Keinzplas?na (1892). trans. as 
T h e  Cernz-Plasm, a Theory  of Heredity (1893). See also HERED- 
ITY; L .~MARCKIS~T.  

See E. Gaupp, August Weisnzann (1q;7). ( G .  H. BE.) 
WEISS, (CHARLES) ANDRE (1858-1928), French inter- 

national lawyer, best known for his work in private international 
law. was born at A~Iulhouse on Sept. 30. 1858. He  began as a lec- 
turer a t  the University of Dijon. moving to the University of Paris 
in 1891, where he became professor in 1896. His wide range of 
interest embraced at various times civil, administrative. public 
and private international law. I t  was on the latter that he lectured 
at  1)ijon and published. in 1885. Traite' e'le'nzentaire de droit inter- 
nat io~la l  prive', expanded into the six volume Tmite' the'orique et 
pratigz~e de droit irzternational privt (1907-13 ) ,  a pioneering work 
which reflected a wide knowledge of foreign systems of law. In 
1911. with Jules Roche and Louis Renault, he drafted the consti- 
tution of Rlonaco. 

R'eiss was legal adviser to the French foreign office (1908-22), 
was elected a judge of the Permanent Court of International Jus- 
tice (1921) and served for a while as vice-president. He died at 
.The Hague on Aug. 31; 1928. 

See the tribute delivered by the president of the Permanent Court of 
International Justice. Sept. 13, 1928, in P.C.I.J. Series E, no. jr.10; and 
E. Bartin in Journal du Droit International Prive', 55:849 (1928). 

WEISSENBURG: see WISSEMBOCRG. 
WEISSENFELS, a town in the district of Halle, Ger. Pop. 

(1950) 47.967. I t  is a place of some antiquity, and from 1656- 
1746 was the capital of the small duchy of Saxe-Weissenfels. The 
body of Gustavus Adolphus mas embalmed a t  Weissenfels after 
the battle of Liitzen. The former palace, the Augustusburg 
(1664-90), lies on an eminence near the town. Manufactures 
include cardboard, rubber; boots, machinery, ironware 
and paper. I n  the area are large deposits of sandstone and 
lignite. 

WEIZMANN, CHAIM (1874-1952), research chemist. 
Zionist leader and first president of Israel, was born Nov. 2 7 ,  
1874, in the township of Motol in Russian Poland. After early 
upbringing in a traditional Jewish environment, he studied in Ger- 
many and Switzerland: becoming lecturer in biochemistry at  the 
University of Geneva and in 1904 reader in the same subject in 
Manchester. His practical discoveries in organic chemistry gave 
him not only a wide reputation but also some degree of financial 
security. An eager Jewish nationalist, he was already prominent 
in the Zionist movement (see ZIOKISM). In  consequence, when 
World War I split Zionist leadership into two camps, he inevitably 
assumed the foremost role in England. I n  this he was aided by his 

engaging personality, his wide linguistic range and his important 
war work (1916-18) in the admiralty laboratories on acetone, 
which brought him into contact with some outstanding figures in 
national life. He  was thus largely responsible for winning from 
the British government in 1917 the Balfour declaration favour- 
ing the establishment of a Jewish national home in Palestine. 

Throughout the next generation Weizmann was the leading fig- 
ure in the Zionist movement, being from 1920 almost without a 
break president of the f orld Zionist organization and from 1929 
chairman of the extended Jewish Agency for Palestine. Convinced 
as he was of the reconcilability of British policy and interests in 
Palestine with the requirements of the Jewish national home. his 
influence was at all times moderating and conciliatory. This re- 
sulted in his temporary replacement as president from 1931 to 
1935, when the emergency which resulted from the rise of Nazism 
made his return to office inevitable. He  was the principal spokes- 
man for the Jews before the successive British and international 
commissions of inquiry sent to Palestine in the follo~ving years. 
The tragic crisis which resulted from the Nazi persecutions and 
the necessity of finding a Jewish haven of refuge created a widening 
gap between the British and Jewish viewpoints on the Palestine 
situation. and Weizmann while condemning acts of violence could 
not condone the drastic restrictions now proposed by the British 
government. 

Driven thus into resignation in 1946. Weizmann retired to 
Rehovoth in Palestine to work at the Institute of Science (later 
called the \$:eizmann institute) ~ i ~ h i c h  he had helped to create. 
and to compose his vivid though somewhat idealized volume of 
memoirs, Trial and Error (1 949). 

\Then the state of Israel came into being in 1948 lt'eizmann was 
elected president of the provisional government, and in 1949 first 
president of the state. but largely owing to his poor health and fail- 
ing eyesight took little part in active politics. He  died at  Rehovoth 
on Nov. 9. 1952. 

See P. Goodman (ed.), Chaim Weizmann,  A Tribute o n  His 70th 
Birthday (1945), containing appreciations and Eng. trans. of select 
speeches; 0. K. Rahinowicz, Fi f t y  Yeovs o f  Zionisnf : A Historiral Anal- 
ysis oj  Dr. Weizntann's "Trial and Error" (1932). (C. R.) 

WELCH, WILLIAM HENRY (18 jo-1934)~ U.S. patholo- 
gist and educator. n.as born in Norfolk, Conn., on April 8.  1850. 
A graduate of Yale university (A.B., 18 j o ) ,  he studied medicine 
at the College of Physicians and Surgeons in New 1-ork city and 
graduated from that institution in 1875. After an internship at 
-Bellevue hospital in New X7ork he went to Germany in 18 76 and 
spent two years there studying under well-known medical scien- 
tists. Returning to the United States in 1878, he was appointed 
professor of pathology and anatomy in Bellevue Hospital Medical 
college (later New York university), a post he held from 1879 to 
1884, when he was called to the newly created professorship of 
pathology in the Johns Hopkins university in Baltimore. Md. 

In  his new post Welch had the opportunity to develop what was 
in reality the first true university department of pathology in the 
United States. U'hen the school of medicine of the Johns Hopkins 
university was opened in 1893, Welch was appointed dean, a post 
which he held until 1898. He  remained as professor of pathology 
in the university and pathologist to the Johns Hopkins hospital 
until 1916. when he was appointed director of the newly established 
school of hygiene and public health of the university. After or- 
ganizing that school and seeing it operating successfully, he re- 
signed to become the first professor of the history of medicine in 
the school of medicine (1926j. He retired from that post in 1930. 

Welch made a few original contributions to the sciences of pa- 
thology and bacteriology-notably the discovery, with G. H .  F. 
Nuttall. of the so-called "gas bacillus," the cause of gas gangrene- 
but his chief contributions were to the development of medical 
science in general, of medical education and of public health. He  
was considered one of the foremost figures in U.S. medicine. H e  
died at Baltimore on. April 30: 1934. (A. M. CY.) 

WELD ( R e s e d a  luteola), a herbaceous plant of the mignon- 
ette family (Resedaceae) formerly cultivated in France, Ger- 
many and Austria. I t  is the oldest European dyestuff known, and 
appears to have been used by the Gauls in the time of Julius 
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Caesar. Of all the natural yellow colouring matters, it yields the ings have been erected by welding, and there are sound reasons to 
purest and fastest shades, but because of the small amount of dye expect that this application will increase. 
which it contains, and its bulky nature, it has almost disappeared Processes.-The subject of welding may be divided into five 
from the market. Weld contains the yellow colouring matter 
luteolin, 11-hich crystallizes in yellow needles and melts a t  320" C. 
See ANTHOCYANINS AND AKTHOXANTHIKS. (A. G. P.) 

WELDING usually refers to a technique of joining metals by 
heating with or without the application of pressure and with or 
without a filler metal; cold welding is possible by means of high 
pressure or by hammering. The value of welding as a standard 
method of joining metals was not fully appreciated before \t70rld 
War I ,  when because of the need for speed of production in every 
metal-using and metal-fabricating industry, the older of the weld- 
ing processes came into their own. During and after World War I1 
new welding methods were developed, which further increased 
speed and facilitated the joining of the many special-purpose al- 
loys that \\-ere developed during this period. 

Limited in its early applications to small or less important parts, 
welding in the second half of the 20th century mas employed in 
fabrications too numerous to mention, such as ships, locomotives, 
railroad rails and cars. automobiles. ~ i ~ e l i n e s .  aircraft and house- 
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hold appliances. While all metal-using industries employ more or 
less nelding, some are completely dependent on this technique of 
joining metals. The petroleum industry is a classic example. The 
cutting edges of the bits used to drill oil  ells consist of a hard 
weld metal fused to a tough backing. The oil is conducted to the 
surface through pipe sections fabricated from plate by welding, 
and these sections are in turn welded end-to-end to form a leak- 
proof casing. At the refinery the oil is processed in equipment of 
nhich every permanent joint is nelded. Transportation to and 
from the refinery is via all-welded pipelines, ships, tank trucks and 
drums And, ultimately, gasoline is pumped from nelded under- 
ground vessels into the nelded steel gas tank of the consumer's au- 
tomobile, nhile heating oil is delivered into a ~ ~ e l d e d  tank in the 
consumer s basement. 

Lf'henever a piece of apparatus is intended to contain a liquid 
or gas, melding is the logical method of fabrication. As such. it 
has almost completely replaced other methods. Water, fuel gas 
and a host of other fluids are, like petroleum and its products, 
stored, processed and transported in welded equipment. Poner 
boilers and other vessels built to contain fluid under high pressure 
are melded ui th complete reliability. 

Kuclear pov7er reactors are of entirely nelded construction, from 
the small cans containing the' fuel elements to the huge envelopes 
designed to confine the radioactivity in the event of a leak. As a 
matter of fact, ease of nelding is one of the major criteria in the 
selection or development of construction materials for nuclear 
reactors. 

Welding is of course by no means confined to applications  here 
leak-tightness is involved. In  the con\7entional body-on-frame 
auton~obile there are some 8,000 to 10.000 resistance welds and 
up to 40 ft of arc nelding. Even more nelding is employed in 
automobiles using the body as the primary load-carrying member. 
Arc \\elding is the basic means of fabrication of heavier vehicles 
such as trucks, locomotives and earth-moving equipment. 

lf'elded construction is used in the aircraft industry to a some- 
what lesser degree. Aluminum alloys used in airfoils and air 
frames derive their strength from a critical heat treatment, and 
the heat of welding causes some deterioration in properties. Tur- 
bine and rocket engines, however, are fabricated by welding. Fur- 
ther, trans-sonic aircraft develop skin and frame temperatures that 
preclude in many areas the use of aluminum. The alloys used in 
its stead are fabricated by welding. 

Bridges and buildings can be erected by welding, with a saving 
of 10% to 207& in the amount of steel required. Erection costs 
and, particularly, design costs are somewhat higher than in riveted 
construction. The proportion of structures erected by welding 
was increasing in the second half of the 20th century and the trend 
appeared likely to continue. In  the home, many thousands of 
welds can be found in such diverse places as refrigerators. washing 
machines, frying pans, heating plant, plumbing, window casings 
and vacuum cleaners. Frames of homes and similar small build- 

LIMIT  OF PLATE EDGE 
, FUSION BEFORE WELDING, 

B 
FIG.  !.-ARC WELDING WITH ROD ELECTRODES. ( A )  LONGITUDINAL SEC- 
TION THROUGH AN ARC WELD I N  PROGRESS; ( 9 )  CROSS SECTION THROUGH 
COMPLETED WELD. COMPONENTS MARKED * ARE NOT PRESENT I N  SOME 
ARC-WELDING PROCESSES 

proceqses (1) forge welding; (2) arc melding; (3) gas welding; 
(4)  resistance welding : ( 5 )  aluminothermic 1% elding. 

Forge  Welding.-From prehistoric times until about 1880 the 
only available method uas  forge welding. After properly shaping 
the two surfaces to be joined, the parts a e r e  heated to welding 
temperature in a forge or furnace and then hammered, rolled or 
pressed together, often with the aid of some fluxing material. I n  
the manufacture of Damascan and samurai swords, wrought iron 
bars nere hammered thin, then doubled back on themselves and 
forge welded. This procedure was repeated many times to ensure 
that all flaws in the original bar were drawn out in a longitudinal 
direction. The toughness of the neapon depended on how many 
times the bar nas  hammered out and nelded back on itself. 

I n  modern practice, the heat is applied in situ by torches, induc- 
tion coils or an aluminothermic mix (see Ak?ninotlzernzic l.17elding, 
belo\\). The parts are pressed rather than hammered to accom- 
plish the meld. These modifications of forge welding are generally 
called pressure butt welding. 

Cold nelding is the process by nhich ductile alloys can be welded 
a t  room temperature. if enough pressure and deformation are ap- 
plied. Essentially, the process consists of drastically stretching the 
t n o  surfaces to be nelded together, while pressing them tightly 
in contact Strong joints in copper and the softer aluminum alloys 
can be made by this method. 

Arc Welding  may be divided as follows : (1) metal arc welding 
n i th  consumable rod electrodes; (2) inert-gas-shielded metal arc 
~velding; ( 3 )  submerged melt nelding; (4) tungsten or carbon arc 
nelding; ( 5 )  atomic hydrogen melding. All of these methods can 
be automatized, and have been at one time or another. Important 
automatic installations are limited to ( 2 ) ,  (3) and (4) .  

l l lctal  Arc TfVeldi?zg Il'ith Rod Electrodes.-Tonnage-wise, this 
method is the most important. 4 n  arc burns between the electrode, 
a rod of suitable composition, generally coated n i th  a heavy cellu- 
lose or mineral coating and the parts to be welded. These should 
be properly shaped and are usually beveled on both edges when 
plates are to be joined in the same plane by a butt weld. The metal 
is fused at both ends of the arc and the fused electrode deposited 
in the joint in a series of layers until it is properly filled. After 
each layer the protective slag formed by the melting of the coating 
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should be removed by chipping or peening. The arc should be as 
short as possible, particularly with bare wire welding, in order to 
avoid oxidation of the metal, the inclusion of harmful gases and 
to secure the proper penetration. 

Welding may be done with direct or alternating current. The 
alternating current is usually supplied by a suitable transformer 
provided with taps to adjust the current. Several types of direct 
current arc welding equipment are available, An arc welding outfit 
consists of a welding generator or transformer, a control panel for 
varying the current, a voltmeter and ammeter, proper lengths of 
cable, an electrode holder and a suitable shield or helmet for pro- 
tecting the eyes of the operator. 

When direct current is used, one terminal remains positive and 
the greater portion of the total heat is liberated a t  this terminal. 
When alternating current is used, the terminals are alternately posi- 
tive and negative so that approximately the same amount of heat 
is liberated at  each terminal. Usually the piece of metal to be 
welded is considerably larger and has more mass than the electrode 
so that its loss of heat ri~ill be the greater because of conduction 
into the body of the metal and hence is made the positive side. In  
case very thin metal is being welded, it is frequently advisable to 
reverse the polarity to prevent the arc burning through the metal. 

Coated electrodes have been used in some form since early in 
World War I .  In  general the coatings serve as a fluxing or deoxi- 
dizing medium and provide a protective vapour around the arc. 
They are used as a vehicle for transmitting desirable alloys in 
the deposited metal. Some types contain a large proportion of 
metallic iron. Components are always added which stabilize the 
arc by promoting ionization and thermionic emission. Lon,- 
hydrogen coatings, used on alloy steel rods, are compounded with 
a minimum of water or other hydrogen-producing substance. 
Some coated electrodes operate best with reversed polarity, i.e., 
with electrode positive. Bare electrodes yield an inferior weld 
metal and are used only for tack welding and similar low-strength 
applications. 

Inert Gas Metal Arc Welding.-The arc burns in a chemically 
inert atmosphere blown into the region of the weld. The electrode 
is fed automatically from a large spool of mire, through a tubular 
electrical contact, into the arc. The welding head, consisting of 
this contact, means for water or air cooling and means for conduct- 
ing the inert gas to the weld, may be traversed either manually or 
automatically. Shielding gases commonly used are helium, argon 
and carbon dioxide. The last is not strictly inert to most engineer- 
ing alloys. 

The advantages of this process stem from its inherent high weld- 
ing speed. A given size of wire can handle several times as much 
current as the same size of wire made into rod electrodes. Fur- 
ther, there is no need for the operator to stop frequently to 
change electrodes. The equipment costs more than that required 
for rod-electrode welding. The shielding gases, except where car- 
bon dioxide can be used, are much costlier than rod-electrode 
coatings. 

Submerged Melt Welding.-The apparatus is similar in many 
respects to that used in the last-described process. However, the 
wire is fed into a mound of flux rather than into a shielding at- 
mosphere. Part of the flux melts, spreading over and protecting 
the molten weld metal. The flux is compounded to deoxidize and, 
if wanted, to add alloying elements to the weld metal. 

Submerged melt welding is the most economical way to make 
long, straight seams in heavy steel plate in the flat position. In 
1952 apparatus was introduced that makes possible submerged melt 
welding of horizontal and vertical seams in vertical plates. 

Tungsten or Carbon Arc Welding.-The carbon arc was first ap- 
plied to the welding of metals only a few years after its introduc- 
tion as a smelting tool in 1881. The carbon resists the heat of the 
arc, but is gradually oxidized. The welding wire is fed into the 
arc, or into the molten pool formed on the work. The weld may 
be shielded against atmospheric contamination by means of granu- 
lated flux or an inert gas. However, submerged melt welding is a 
more satisfactory flux-shielded process. 

Tungsten is nearly as resistant as carbon to the heat of an elec- 
tric arc, but tungsten oxidizes more rapidly and is, of course. much 

more expensive. Of the two, tungsten is by far the better electrical 
conductor. Accordingly, tungsten has superseded carbon as a 
nonconsumable electrode for inert-gas-shielded arc welding. The 
shielding gas, argon or helium, is blown through an opening con- 
centric with the electrode, thus serving to protect both the tung- 
sten and the weld pool from oxidation. 

Atomic Hydrogen Arc Welding.-A fine jet of hydrogen is forced 
through an arc formed between two tungsten electrodes. The high 
temperature of th'e arc breaks up the hydrogen molecules into hy- 
drogen atoms, which recombine into molecules after passing 
through the arc, giving up the heat absorbed during dissociation 
in the arc. The result is a jet flame of hydrogen burning in a hy- 
drogen atmosphere at  a temperature higher than that of almost 
any other known flame, but lower than that of the arc. The weld- 
ing mire is fused in this flame and deposited in the joint. The in- 
tensely reducing character of this hydrogen flame results in a nearly 
perfect weld practically as good as the parent metal, except in al- 
loys that are embrittled or otherwise damaged by hydrogen ab- 
sorption. 

Gas Welding.-This process of fusion welding is generally car- 
ried out by the heat produced by the burning of acetylene in the 
presence of commercially pure oxygen, the flame temperature so 
attained being probably about 5,500' F, which, in view of the 
concentrated flame, is high enough to melt any metal locally, and 
so allows pieces to be easily fused together. I t  is necessary, when 
welding thick materials, to bevel the edges to be joined so they 
form a v ,  which is filled up by melting into it a rod of suitable 
composition, the weld metal also being fused to the base metal. 
The joint if me11 made is clean and sound, free from injurious de- 
fects. and usually as strong or stronger than the parts joined. 

Torches.-Any oxyacetylene welding torch is an instrument that 
thoroughly mixes the two gases, oxygen and acetylene, in the proper 
amounts and that permits easy adjustment and regulation of the 
flame. A small flame and little heat are required for welding thin 
gauge metals and a large flame and much heat when welding heavy 
sections; thus interchangeable tips are furnished by the torch man- 
ufacturers. Broadly speaking, there are two types of torches- 
pressure and low pressure. In  the pressure type of torch, both 
acetylene and oxygen are supplied to the torch under appreciable 
pressures, the pressures being increased for each larger size of tip 
used. In the low-pressure or injector type of torch, the oxygen 
only is under pressure. The mixing chamber is made on the same 
principle as an ordinary steam water injector so that the volume 
of acetylene going into the mixture is dependent upon the velocity, 
and not the volume of oxygen. 

Flame Adjustment and Manipz~1ution.-It is generally desirable 
that the welding flame be neutral, that is, that there be no excess 
of acetylene or oxygen. When there is an excess of acetylene the 
hot inner cone is ragged and poorly defined. When there is an 
excess of oxygen the inner cone is short and has a pale violet 
colour. The inner welding flame should not play directly on the 
welding rod but around it in a semicircular fashion, the rod being 
melted by the radiating heat of the flame. The heat should be 
evenly distributed on each side of the joint in order to melt down 
the walls and to secure thorough penetration and union of the 
adding material and parent metal. I t  is also essential that the torch 
oscillations be regular; otherwise fusion will be more thorough on 
one side of the joint than on the other. 

Reinforcement.-As the weld proceeds, the rod metal should be 
added until the surface of the joint is built up a little above the 
edge of the plates. This reinforcement is customary in all welding 
on steel plate. The small amount of oxide that forms during weld- 
ing and impurities remain on the surface as a scale and can be easily 
removed when cold, by grinding or machining. 

Fluxes.-Except in the welding of wrought iron and steels, 
fluxes are usually required for satisfactory results. Impurities on 
the surface of the metal or impurities contained in the metal find 
their may into the weld and must be floated out as slag to prevent 
damage to the weld. The combination of a suitable flux with these 
impurities produces the slag. 

Cutting.-The cutting torch differs from the welding torch in 
that in addition to having the oxyacetylene heating flame it also 
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has another gas stream of pure oxygen under high pressure which 
does the cutting after the metal is raised to the ignition point by 
the heating flame. The iron and oxygen combine to form iron 
oxide, thus burning a narrow slit or kerf in the steel. I t  is a chemi- 
cal process and should not be confused with melting. Sometimes 
hydrogen is used in welding and cutting operations instead of acety- 
lene. Other fuel gases are sometimes used in conjunction with 
oxygen for cutting. The cutting torch may also be used for the 
beveling of plates and for machining operations. 

Of the engineering alloys, only titanium, and the plain carbon 
and low-alloy steels. can be cut with ,z simple oxygen jet. Nickel- 
and copper-base alloys do not produce enough heat of combustion 
to maintain the cutting action. while highly alloyed steels yield too 
refractory a slag. To cut these alloys, iron powder is fed into the 
oxygen stream. The heat of combustion of the iron, plus the flux- 
ing action of the oxide produced, makes possible the torch cutting 
of alloys that previously had to be sarsed or sheared. The inert- 
gas-shielded tungsten arc is used for thermal cutting of aluminum 
alloys, 

Resistance Welding.-In this method, invented in 1877 by 
Elihu Thomson, the parts to be joined, after proper shaping, are 
pressed together. A large current is then passed through the joint 
until it has reached welding temperature, when further pressure 
is applied, upsetting the joint and completing the weld. As the 
electrical resistance of the contact surface is much greater than 
that of the solid metal, most of the heat is generated at  the joint 
surface xhere it is desired. 

The voltage required is so low and the current so high that the 
only convenient source is a large-turns-ratio transformer built 
into the ~velder and as close as possible to the jaws, which hold 
the parts and transmit the current to them. For work of any con- 
siderable size, these machines are not readily portable; i.e., the 
viork must ordinarily be brought to the machine. The type of 
resistance welding described above is known as butt welding, and 
has been applied to join sections of widely varying shapes up to 
36 sq.in. in a section. 

Flush Bxtt It7rlding.-Parts to be welded are clamped, the pri- 
mary circuit closed and the ends of parts brought together slo\r.ly. 
When these ends touch they will flash, that is, minute particles of 
molten metal \\-ill fly off; this flashing is continued until the en- 
tire faces of the abutting ends have reached a melding heat when 
heavy pressure is applied, forcing the ends together and completing 
the weld. 

Spot I.17elding.-%'here airtightness is not required, a lap seam 
may be welded in spots by clamping the seam overlap between two 
electrodes and passing the necessary current between them and 
through the overlapping edges of the plates. As the electrical re- 
sistance of the surface contact is least in the region under pressure, 
most of the current and therefore the weld is confined to a spot of 
about the same area as that of the electrodes. For relatively thin 
metal this method is much more rapid and economical than any 
other known method of making a joint where mechanical strength 
alone is the chief consideration. The mechanical strength obvi- 
ously depends upon the number and size of the spots. Sometimes 
the spots are localized by raising one of the surlaces to be joined at 
convenient points or projections. Several spot welds may be made 
at one time by having one of the electrodes flat. This is called 
projection   eld ding. 

Seam IT7elding.-The overlapping edges of sheet metal are 
passed between tvio narrow roller electrodes, the speed, current and 
pressure being so adjusted as to produce a continuous seam or a 
series of overlapping spots. This method is usually limited to rela- 
tively thin sheets, but is readily applicable to straight seams or to 
circular seams. The process is widely used in manufacturing bar- 
rels. small transformer tanks and other containers. 

A l u m i n o t h e r m i c  Welding.-Thermit and Exoweld are trade 
names for a mixture of finely divided aluminum and iron oxide, 
which when ignited reacts to produce a superheated liquid steel at 
5,000" F. The underlying principle of the thermit process is the 
high chemical affinity of aluminum for oxygen. Up to a tempera- 
ture of 2!800° F. thermit is an inert mixture. At that temperature 
however, the aluminum unites with the oxygen of the iron oxide, 

and the iron is set free and becomes a highly superheated liquid 
steel. I t  is obvious that if steel a t  this temperature is poured 
around the sections to be united, especially if the sections have 
previously been preheated to a bright red heat, it will melt those 
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sections and amalgamate ~ ~ i t h  them so that the m-hole will cool to 
form a single homogeneous mass, or in other 1%-ords a fusion weld. 

Jfuki l~g a Tl~ej-mit It'e1d.-In making a thermit weld, the parts 
to be united are first lined up with a space between the ends to be 
welded, the extent of which depends upon the size of the sections 
to be welded. The adjacent ends are then thoroughly cleaned by 
a sand blast or other suitable means. A wax pattern is then formed 
around the ends to be united of the exact shape of the thermit 
steel to be cast. A sand mold is next rammed around the wax pat- 
tern and inside a sheet iron box provided with pouring gates, heat- 
ing gates and risers. A basin on the top of the mold serves to 
catch the slag when the pour is made. 

The fame of a compressed air liquid fuel (gasoline or kerosene) 
heater. directed into the heating gate melts the wax pattern and 
leaves a space for the thermit steel. The heat is continued until 
the parts to be united have been brought to a good, red, workable 
heat. By that time the mold will have become dried out. I n  the 
meantime the charge of thermit is placed in a conical-shaped cru- 
cible supported over the pouring gate of the mold. \\;hen the sec- 
tions are red hot and the mold dried. the application of heat is 
discontinued, the heating gate plugged up and the thermit charge 
in the crucible ignited. In  25 to 35 seconds the thermit reaction 
is completed and the thermit steel tapped from the bottom of the 
crucible into the mold where it flows around and between the sec- 
tions to be 1%-elded, uniting them into one homogeneous mass. 

APPLICATIONS 

Every metal-using industry employs melding to a greater or 
lesser degree. Of the important families of engineering alloys. 
steel is v\elded by all the descr~bed processes. Honever. the tung- 
sten arc and atomic hydrogen processes are rarely used on carbon 
and Ion-alloy steels, and stainless steel is seldom velded with the 
torch, and never ni th  the carbon arc or aluminothermic process. 
Actually, the last process is used only on heavy sections of low- 
alloy and carbon steels. The accompanying table shows roughly 
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Applications of tlze Welding Processes these factions long outlived their 

Process 

Consumable rod electrode . . 
~ e t a l - i n e r t - g a s  . , . , 

Tungsten arc.  . . . . 
Submerged melt . . , . 
Atomic hydrogen . , . . 
Oxyacetylene torch . . . 
Aluminothermic . . . . 
Solid phase* . . . . . 
Resistance Rash . . . . 

Plain car- 
bon and 

low-alloy 
steels 

Copper- Aluminum- M a ~ n e -  
base 1 base / sium-bar 

alloys alloys alloys 

High-alloy 
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B 
A 
A 
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At: 
A 

Nickel 
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WELHAVEN, JOHANN 
*Includes modern forge welding and resistance butt  welding. (A) preferred process. (B) yields sound melds, but is uneconomical SEBASTIAN CAM M E R - 

except in special circumstances. (C) yields inferior welds unless special precautions are used. (D) not applicable. tSome members of 
the familv vield unsatisfactory welds by this process. t:Only if the alloy can be cold welded. Otherwise (Bit. MEYER (1807-1873), Nor- 

to what extent each of the described processes is applied to the 
more important families of engineering alloys. Molybdenum, not 
included in the table, is used to some extent in jet aircraft and 
rocket-propelled missiles. I t  is joined by tungsten arc and re- 
sistance flash melding, but the welds are hrittle a t  room tempera- 
ture. Zinc alloys and the precious metals are generally welded 
\vith the oxyacetylene torch. Lead is commonly welded with an 
air-hydrogen flame. 

The welding of reactive and refractory metals and of those of 
ultra-high-strength steels which are sensitive to hydrogen can be 
accomplished in a high vacuum by use of an electron beam. A 
heated tungsten filament is the cathode from TI-hich electrons are 
emitted and accelerated toward the work by a potential of 5,000 
to 150,000 volts. 

See also Index references under "Welding" in the Index volume. 
(WM. Sp.; H. U.) 

WELF or GUELPH, a German dynasty of princes. The 12th- 
century chronicler of the family recorded a tradition that its name 
was derived from the word meaning "whelp.'' The first mem- 
ber of the house of whom there is certain evidence xvas the Ba- 
varian count \Velf I? a contemporary of Charlemagne and of Louis 
the Pious. The kings of Burgundy who ruled until 1038 and the 
West Frankish magnate known as Hugh the Abbot (d. 8863 were 
descended from him. The German line which h i d  its chief seats 
a t  ;\ltdorf and Ravensburg in Swabia died out with Welf 111 in 
I o j j .  Welf IV (d. I IOI) :  a son of JVelf 111's sister Kuniza by 
Azzo of Este, was then summoned from Lombardy to take over the 
inheritance; he became the first Welf duke of Bavaria in 1070. 
iVelf IV's son Henry the Black (d. 1126) married a coheiress of 
Magnus. the last Billung duke of Saxony. To the Saxon lands 
that she brought to her husband, their son Henry the Proud (d. 
1139) added the entire fortune of the emperor Lothair of Sup- 
plinburg (see LOTHAIR 11) by marrying his only child Gertrude. 
Henry the Proud's designs on the German crown were frustrated, 
but his son Henry the Lion (9.v.) kept the duchy of Saxony and 
regained Bavaria in 1156. Most of the family's south German 
lands passed to Henry the Proud's younger brother Welf \.'I (d. 
I 191). who was also enfeoffed with Tuscany, Spoleto and the 
Mathildine lands by his Hohenstaufen nephew, the emperor Fred- 
erick I Barbarossa ; and Welf VI chose the house of Hohenstaufen 
to succeed him. When Henry the Lion had in 1180 forfeited his 
fiefs, only the Saxon patrimony round Brunswick and Liineburg 
remained to his descendants. In  1235 the emperor Frederick I1 
turned these lands into a dukedom so that the Welfs should be- 
long to the estate of princes. Later they frequently divided their 
reduced territories to endow new branches of their house. George 
Louis (1698-1727), elector of Hanover, who'came to the throne 
of Great Britain and Ireland as George I in 1714, belonged to the 
Liineburg line of the \Velfs. 

Otto IV (d. 1218), a son of Henry the Lion, fought against the 
Hohenstaufen for the imperial crown. His Italian supporters 
called themselves Guelphs, and this became the label of all who 
sided with the papacy against the adherents of the empire, or 
Ghibellines (see GUELPHS . ~ N D  GHIBELLINES) . The names of 

wegian poet and critic, was born 
at Rergen. He first studied theology, but from 1828 onward de- 
voted himself to literature. 

In 1840 he became reader and subsequently professor of philos- 
ophy at Christiania (Oslo). Nor., and delivered a series of impres- 
sive lectures on literary subjects. In 1836 he visited France and 
Germany; and in 18j8 he went to Italy to study archaeology. 

Welhaven died at Christiania on Oct. 2 1 ,  1873. 
In a violent attack on Henrik A. Wergeland's poetry, he op- 

posed the theories of the extreme nationalists. He desired to see 
the Norwegian culture brought into line with that of other Euro- 
pean countries, and he himself follo~t-ed the romantic tradition, 
being closely influenced by J. L. Heiberg (h.v.). He represented 
clearness and moderation against the extravagances of \Vergeland. 

Welhaven gave an admirable practical exposition of his aes- 
thetic creed in the sonnet cycle Norges Daemring (1834) He pub- 
lished a volume of Digte in 1839; and in 1845 Nyere Digte. His 
descriptive poetry is admirable. but his best work was inspired 
by his poems on old Norse subjects, in which he gives himself 
unreservedly to patriotic enthusiasm. 

His critical work includes Ewald og de norske Digtere (1863), O n  
Ludwig Holberg (18j4). Welhaven's Samlede Skrifter were published 
in 8 vol. at Copenhagen (1667-69). 

WELL, a pit or shaft generally excavated for the purpose of 
removing fluids from underground. In  recent years some wells 
were constructed expressly for the purpose of putting fluids under- 
ground. In  the U.S. (1960s) during a single year there were 
pumped from wells about 22.000,000,000.000 gal. of water, 2.600.- 
000,000 bbl, of oil and about 15.000,000,000,000 cu ft. of natural 
gas. To maintain and increase these rates of extraction, about 
500,000 water wells and 50,000 oil and gas wells were being drilled 
each year. I t  has been suggested that prehistoric man learned to 
dig for mater by observing wild horses and wolves. I t  seems prob- 
able that the earliest wells were mere pits a few feet deep which, in 
times of progressive drought, were deepened as they became dry. 
By biblical times the digging of wells had become a common prac- 
tice (Gen, xxvi, 17-23). 

Types of Well.-Wells may be classified in many different ways 
according to purpose, method of construction, depth of excavation 
and depth to yield. The primary uses of wells are production, in- 
jection and observation. 

Productzon TVel1s.-Although fresh water is the fluid produced 
in greatest quantity from wells, many other fluids are derived 
from underground sources. Wells drilled for oil are second in 
abundance only to fresh-water wells; such oil typically is mixed 
~ % i t h  natural gas and salt water. While the oil and gas are valuable 
products, the salt water is almost always a waste product. Rarely 
do oil-field brines contain sufficient concentrations of such valu- 
able chemicals as iodine to justify extraction. Natural-gas wells 
mainly produce combustible gases, with only minor amounts of 
liquids. Other wells are drilled expressly to tap pools of highly 
concentrated and valuable brines. Such chemicals as table salt, 
magnesium salts, potassium salts, soda ash, bromine and iodine 
are extracted from these brines. 

The recovery of sulfur by means of wells is a unique and espe- 
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cially interesting procedure. Native sulfur in solid form is found 
in the cap rocks of certain salt domes along the coasts of Texas 
and Louisiana in the U.S. In  the Frasch process (see SULFUR), 
hot water is pumped down a well containing several concentric 
pipes to melt the sulfur. The liquid mixture of sulfur and water 
returns to the.surface and is discharged to bins where the sulfur 
is allowed to solidify. 

In  a few areas of the world, usually near recently active vol- 
canoes, wells are drilled to exploit the thermal properties of under- 
ground fluids. The well may flow (or is pumped) to produce hot 
water that can be piped to homes for hot-xvater taps or circulated 
through radiators as a source of heat. More commonly, the hot 
water is delivered to bathhouses and swimming pools. Many of 
these hot waters contain high concentrations of dissolved minerals 
and are unsuitable for drinking. Where underground temperatures 
are higher, the fluid coming from the \veil may be steam that is 
circulated for heating or directed through turbines for generating 
electricity. Formerly even nonthermal waters flowing from wells 
were used for power. In  the 1880s the water from one well, flow- 
ing under high pressure, was discharged to a Pelton water wheel 
and developed enough power to grind 125 bbl, of flour per day. 

Injection Wells.-Some wells are used to inject liquids or gases 
into underground layers. These wells may have been former pro- 
duction wells, or they may have been drilled expressly for injection 
use. The major objectives of injection are waste disposal, re- 
pressuring and terminal storage. Waste-disposal wells are utilized 
to dispose of large volumes of undesirable liquids where surface 
disposal I\-ould contaminate fresh water supplies or other~vise con- 
stitute a hazard. Chief among these liquids are oil-field brines, 
which are produced in large volumes in most oil fields; in certain 
areas these brines are more salty than ocean water. After being 
cleaned thoroughly, the brines are pumped into an injection well 
and enter a geological layer deep enough to avoid contamination 
of the generally shallower fresh waters. In inland areas it was 
expected that increasingly large volumes of atomic wastes would 
be disposed of in this manner. The disposal of storm waters into 
wells has been practised in a few areas where the geologic layers 
have large openings. Normally such waters are very turbid and 
will quickly clog disposal wells. Although most modern practices 
involve careful planning prior to waste injection, this ITas not true 
in the past when wastes were poured indiscriminately in abandoned 
wells, with disastrous consequences to underground fresh waters. 

In older oil fields, brine injection may be used for water flooding, 
a method of secondary recovery of oil in which water is injected 
into partially depleted wells to push the remaining oil toward 
production u-ells. Injection of brine for such repressuring occurs 
at  the lower levels in the reservoir layer, usually at the edge of 
the producing area. Simultaneously, natural gas may be injected 
through wells near the top of the underground oil reservoir also to 
rebuild pressures that have dropped with removal of oil. 

To maintain the yields of aquifers (underground layers contain- 
ing fresh water), some areas have ordinances requiring return of 
air-conditioning water to the layer from which it was pumped. 
Thus, each air-conditioning system ~vould require two wells-one 
for production and one for injection. In certain coastal areas 
where fresh-water levels have been depressed far below sea level 
by heavy pumping, lines of injection wells are used to create a 
continuous ridge of fresh water. If this ridge can be maintained 
above sea level, the wells inland from the ridge can be pumped 
without causing intrusion of sea water into the aquifer. 

From such areas of large natural gas reserves as the Texas Pan- 
handle in the U.S.; the Stavropol oil fields in the U.S.S.R.; and 
Alberta, Can., the natural gas is piped for long distances. Demand 
for the gas in distant cities is very seasonal. If a pipeline were 
built to carry all the gas needed during the cold months, it ~vould 
require an excessive diameter; while during the warm months, 
the pipeline ~vould be carrying only a small part of its capacity. 
This problem \\-as solved by terminal storage of large volumes of 
gas close to the centres of demand. The volume of storage re- 
quired is much larger than can be accommodated economically in 
tanks, and so natural underground formations are used. During 
warm months the excess gas from a narrower, less costly pipeline 

is pumped to a suitable geologic layer through injection wells. 
During peak demand the gas is removed from' the layer to sup- 
plement pipeline flow. 

Observatio~z Wells.-Observation wells are used for continuous 
or periodic collection of data. In  studies of aquifers, an observa- 
tion well is commonly an unused production well, although some 
are drilled especially for observation purposes. The well may be 
used for measuring depths to water, or water samples may be taken 
for chemical analysis. Some wells may be equipped with devices 
to give continuous records of the fluctuations of water or fluid 
levels. Flowing wells or natural-gas wells may be equipped with 
pressure gauges. 

Methods of Wel l  Construction.- The excavation of a well 
involves (1) loosening or breaking the soil or rock: ( 2 )  removing 
this loosened or broken material; (3) keeping the sides of the 
excavation from caving; and (4)  preventing the entry of unwanted 
fluids into the hole or keeping the fluids in the hole from draining 
away. Ingenious procedures have been devised to deal with these 
problems in the history of well-sinking techniques. In  many in- 
stances either a means was found to develop underground ~vater ,  
or the land had to be abandoned. 

Dug ~Vells.-Dug  ells are probably the oldest type, since they 
require a minimum of equipment. They must be of sufficient 
diameter to accommodate the labourers. Minimum diameter is 
about 3 ft.. with many in the range of 4 to 8 ft., and a few dug wells 
as much as 30 or 40 i t .  across. Although most such wells are 
circular, some are square or rectangular. The depths of dug wells 
may be as much as 400 or 500 ft., but the over~vhelining majority 
are less than 100 ft. Prior to the installation of central water- 
supply systems, towns usually had one dug well to which all resi- 
dents came for water. The well served not only as a source of 
water! but had important functions as a social centre. 

Dug wells are most often excavated in soft materials. The soil, 
loosened by pick and shovel, is usually placed in a container and 
lifted by a rope to the surface. Caving of the walls may become 
a severe problem, especially after water level has been reached, 
and walls may be curbed with \i~ood; stone, bricks. concrete, tile 
or large pipes. In  hard rock, though caving is much less a prob- 
lem, blasting may be required. Hand digging flourishes in areas 
and times of inexpensive labour. Modern practice in more pros- 
perous countries employs mechanized digging equipment, for 
there are places where the large-diameter dug well is the most 
advantageods. Modern digging utilizes a clamshell (see EXCAVA- 
TIOX) or orange-peel bucket which scoops the soft materials out of 
the hole. Sections of cylindrical curbing are allowed to settle as 
the material is removed. Mechanized digging is usually much more 
effective than hand digging below the water level where continuous 
pumping may be required to allow men to work. An important 
advantage of the large-diameter dug well, if the materials yield 
water slowly, is the large wetted surface exposed. This gathering 
area can be further enlarged by extending horizontal laterals radi- 
ally outward from the well. Dug \\-ells have relatively large stor- 
age capacity and can be pumped more efficiently than small- 
diameter ~vells in poorly yielding materials. 

Dug wells are commonly associated with low production! usually 
no more than a f e ~ v  gallons per minute: but in certain rocks very 
large yields are known. Prior to 1900 dug wells usually yielded 
water a t  a greater rate than the existing equipment could remove 
it. Primitive methods for removal employed such things as a bag 
of hides on the end of a rope, and later a bucket and windlass. 
Increasing demands for high-yielding wells were generated by an 
expanding agriculture and the development of piped water supplies 
in towns and cities. Prior to 1900 centrifugal pumps were about 
the only types available for lifting water efficiently and in large 
volume. Although centrifugal pumps can push 1%-ater considerable 
distances vertically, the pump itself had to be within suction lift 
( 2 5  ft .  or so) of the water. As heavy pumping continued and 
water levels dropped, centrifugal pumps had to be placed pro- 
gressively loxer in large diameter wells. This procedure of using 
a centrifugal pump near the bottom of a dug well Jvas gradually 
superseded follo~ving the development of deep-well pumps (see 
PUMP). 
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Bored Wells.-In soft ,  noncaving materials, wells may be ex- 

cavated with augerlike devices. The  reno~vned flowing well that 
was started in AD. 1126 a t  Lilliers. France, in the northern province 
of i2rtois. may have been bored. Wells excavated by boring are 
often called artesian \$-ells after Artesium, the ancient name for 
Artois. Popular usage tends to reserve the term to  such wells 
that flow without pumping. I n  the boring method a cutter at 
the end of a rod is rotated a t  the surface. When the auger or 
cutter is full it is raised to the surface and emptied. Casing 
or tubing probably was used even in early TI-ells, since boring is 
difficult in badly caving materials. Boring was widely practised 
in Europe from the 12th to the 19th centuries, and TI-as introduced 
(about 1823) to the U.S. from England. Early bored 11-ells were 
of small diameter, perhaps four inches or so, and reached depths 
of several hundred feet. Few small-diameter bored tvells were 
being constructed in the 19605, and in many areas. large truck- 
mounted poIyer augers were being used to bore holes one to six 
feet in diameter. This equipment is used mainly for boring utility 
pole holes, foundation footing holes and residential cesspools, but 
is also used for boring water ~vells. 

Driven U'e1ls.-Small-diameter wells (one inch to four inches) 
may be constructed in favourable localities merely by driving a 
pointed piece of pipe into the ground. Such wells have been em- 
ployed extensively where the surficial material is soft sand and 
where water is within suction lift of the ground surface. ;\ hard- 
ened drive point is fixed to the bottom of the string of pipe. and 
above this is a screened section to admit the water. After a pitcher 
pump is attached to the top of the pipe the well is ready for pro- 
duction. This method is used much more rarely than in the past 
because of difficulties in preventing contamination of the shallow 
waters. Formerly, homever, batteries of driven wells connected 
to a common suction were used as ~ ~ a t e r  supplies for small towns. 
Such well systems are still used extensively for dewatering exca- 
vations. 

Je t ted I!Vells.-The jetting method involves washing down a hole 
with a stream of water under pressure issuing from the end of 
a small-diameter pipe. The cuttings are washed up in the space 
between the pipe and the wall of the hole. The  washing action 
is supplemented by alternately raising and dropping a chisel bit, 
and also by turning the pipe a t  the surface. Casing is usually 
lowered into the hole, closely following the bit, and may be 
pounded down from the surface. Jetted nells are commonly about 
four inches in diameter, and depth may be as much as 500 i t .  
T h e  earliest known jetting rig was built in about 1584 and by 
the end of the 19th century jetting \?as the chief method of sinking 
tubular wells on the Atlantic and Gulf coastal plains of the U.S. 
This method was adapted mainly for drilling water wells that ~vould 
flow. Such small-diameter deep welJs that did not flo~v were con- 
sidered uneconomic because relatively expensive pumps had to be 
installed. If the water rose almost to the surface, i t  lyas sometimes 
a l lo l~ed  to flow through a pipe below the surface into an adjacent 
dug well of large diameter, simplifying the pumping problem. Be- 
cause jetting is effective only in small-diameter holes, this method 
no longer is used extensively for water wells. The  method, how- 
ever is still commonly used as an inexpensive means of installing 
shallow observation holes. 

Drilled Ir'el1s.-Most modern wells are constructed by drilling. 
T h e  various drilling methods may be classified as percussion, 
rotary-hydraulic, reverse-rotary-hydraulic, rotary-air or gas, and 
rotary-air-percussion. 

I n  percussion drilling, rock is pounded to fragments by lifting 
a heavy tool and a l l o ~ ~ i n g  it  to drop. At intervals the tool or bit 
is withdrawn from the hole and a special bucket or bailer is lowered 
into the hole to remove the debris. If the materials tend to cave, 
the hole should be lined with casing. Very primitive percussion 
drilling was employed by the ancient Chinese on the edges of the 
Gobi desert. Depths of 5,000 f t .  were attained with bamboo tools 
and casing. Such wells sometimes required several decades of 
patient labour. 

Percussion drilling started in the U.S. about 1808 and was de- 
veloped almost to its modern form by the end of the 19th century, 
spurred by the completion (1859) of the Drake well in Pennsyl- 

vania, the first productive U.S. oil 17-ell. The  earliest pre-Drake 
wells lvere drilled for brine along the Kanawha river in what is 
now West T7irginia. I n  those days brine was sought as a source 
of table salt and the petroleum that occasionally appeared in small 
quantities was considered a nuisance. After observing the W'est 
Virginia drilling. Levi Disbrow built a rig and became the first 
well-drilling contractor in the U.S. His methods and tools were 
covered by patents issued in 1825 and 1830. Although he em- 
ployed chisel bits that were raised by a windlass and a l l o ~ ~ e d  to 
drop, he also used augers \?here suitable. 

I n  the earliest percussion rigs, the bit was suspended on a 
string of wooden poles connected by iron screw fittings. Because 
the poles broke excessively the bit was later suspended on a 
Llanila rope. l 'lodern percussion (cable-tool) drilling utilizes steel 
cable instead of rope. I n  hard rocks. where cable-tool drilling 
is standard procedure, no casing is needed unless a caving zone 
is encountered or a zone with unwanted fluid is reached. I n  oil 
wells, if water is encountered, a string of casing is inserted and 
drilling is continued with a smaller bit. Several strings of sac- 
cessively smaller casing may be required before the oil zone is 
reached. Where the cable-tool method is used in softer materials, 
casing may be required from the very start and pushed or driven 
d o ~ ~ n  continuously as the hole is deepened. I n  cable-tool drilling 
the heavy chisel bit hits the bottom of the hole about 25 to 30 
times per minute. At intervals the bit is quickly removed irom 
the hole and the bailer is lo~vered on a different cable. I n  soft 
materials a special bit-bailer combination ( "mudsco~~")  speeds 
drilling considerably. 

Rotary-hydraulic drilling may be thought of as a combination of 
augering and jetting. At the bottom of a string of pipe (drill stem) 
a cutter (bit)  is made to rotate by power applied a t  the surface. 
.4t the same time a liquid (commonly a mud slurry) is pumped 
down through the drill stem and continuously washes the cuttings 
to the surface. Casing is usually not needed because the mud cakes 
on the wall of the hole and prevents caving. Casing is normally 
not set in a water well until the desired aquifer is reached. I n  oil 
rrells a shallo~v string of casing may be set to avoid contamination 
of shallow aquifers by oil and brine. The rotary-hydraulic tech- 
nique was developed in the oil fields of Louisiana about 1890 but 
was given its greatest impetus during the oil boom in 1901 when 
the Spindletop well was discovered near Port Arthur, Tex. Grad- 
ually, rotary-hydraulic drilling replaced cable-tool methods in 
drilling oil ~vells, and cable-tool drilling tends to be restricted to 
shallow wells and special completion procedures. The deepest oil 
wells are drilled a-ith rotary-hydraulic methods, sometimes to 
depths over 20.000 f t .  Cable-tool methods are much more wide- 
spread in water-\yell drilling, although in some areas rotary- 
hydraulic techniques have become relatively more important, 
especially for the deeper holes. A% special variation of the rotary- 
hydraulic method is diamond core-drilling (with a hollo~v cylindri- 
cal bit armed with commercial diamonds!. A solid core remains 
undrilled and may be removed for examination. Although pri- 
marily for exploration holes, diamond core-drilling is occasionally 
used for small (1.5 to 3 in.) water wells in hard rocks; inclined or 
even horizontal wells are drilled this way. 

In  reverse-rotary-hydraulic drilling the water moves down the 
hole outside of the drill stem and the cuttings move up the drill 
stem, from which they are removed by high-capacity pumps. 
These are typically large-diameter xvells (up to five feet or more) 
but usually no more than a few hundred feet deep. Reverse- 
rotary-hydraulic drilling is suited to soft materials, may be espe- 
cially advantageous where small boulders are encountered, and is 
an increasingly popular recent modification of the more standard 
rotary-hydraulic method. 

An even more recent modification of the rotary methods in- 
volves circulating air instead of ~va te r  or mud. I n  this type of 
drilling excellent penetration rates have been obtained. Drilling 
must be through materials dense enough to prevent excessive loss 
of air, and only relatively small-diameter holes can be drilled. 
Since large quantities of TI-ater would prevent air circulation, water 
wells only of small yield can be drilled in this manner. For special 
purposes, rotary-air techniques have been very effective, but for 
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most geologic conditions they will not replace rotary-hydraulic 
methods. For drilling in natural gas zones it has been found 
advisable to remove the drilling mud and circulate natural gas 
to avoid sealing gas zones with mud; drilling rates have been 
increased also, and bit life has been lengthened. 

The most recent development in the 1960s was the rotary-air- 
percussion rig, combining rotating action and circulation of air 
with an air hammer just above the bit that delivers about 600 
strokes per minute. In  extremely hard rocks record drilling rates 
have been obtained, bust small hole diameter and the limited vol- 
umes of fluid that can be handled are disadvantages for general 
use in dri.lling for water. 

Typically. modern wells are drilled by rotary-hydraulic or cable- 
tool methods. Hard-rock \\-a'ter wells may be uncased: other  ells 
usually are cased with wrought-steel pipe in convenient lengths 
welded or screwed together. Casing is perforated at points where 
fluids are to be removed or injected. In  water wells, screens 
with accurately controlled openings are used extensively instead 
of perforated casing. Selection fro'm among the wide variety of 
methods for adapting a drill hole to production or injection should 
be based upon a thorough knowledge of the geologic layers pene- 
trated-their caving characteristics, the volume and nature of the 
contained fluids, and the fluid pressures in the various zones. The 
main objective in a production well is to extract the maximum 
amount of the fluid or fluids desired, and to exclude unwanted 
fluids and such suspended materials as sand and silt. -4 further 
consideration is the cost of lifting the liquids to the surface if 
the well does not flow. In  water wells lifting efficiency is often 
improved by a sleeve of gravel (gravel pack) poured between the 
well screen or perforated casing and the wall of the hole. Special 
construction problems are encountered if the well penetrates high- 
pressure oil or gas zones. 

The strings of casing should be cemented in place and high- 
pressure seals should be installed at  the top of the pipe. In  water 
wells the casing should be sealed to prevent the entry of polluted 
surface waters. See also references under "Well" in the Index 
volume. 

BIBLIOGRAI,HY.-U.S. ~ e o l o ~ j c a l  Survey, Water  Supply  Paper No. 
257 (1911) ; E. W. Bennison, Ground  W a t e r  (1947) ; C. F. Tolman, 
Ground W a t e r  (1937), American Water Works Association and Na- 
tional Water Well Association, A.W.W.A.  Standard jor Deep U'ells 
(19592 ; L. C. Uren, Petroleum Production Engineering: Oil Field 
Exploztation (1953) ; A. W. McCray and F. W. Cole, Oil Wel l  Drilling 
Technology (1959). ( J .  F .  MA.) 

WELLAND SHIP CANAL. This water\vay provides for 
navigation of large vessels between lakes Erie and Ontario, and 
is an important link in the Great Lakes-St. Lawrence seaway. 
The difference in elevation between the two lakes is 326 ft .  and 
the natural connection bet~veen them. the Niagara river (q.v.j. is 
impassable because of its falls and rspids. The first canal. with 
a depth of 8 ft., was built by a private corporation, the IVelland 
Canal company, at a cost of $7.700,000, and was opened to traffic 
in 1829, This n-as a ditch connecting Port Dalhousie. Ont. (3 mi. 
IY. of the present canal outlet).  x~ i th  Port Robinson on Chippnwa 
creek. ~vhich gave access to the Niagara river. I n  1833 the canal 
\\-as extended from Port Robinson to Port Colborne. Ont., on Lake 
Erie. The canal \\.as enlarged by the government of Upper Canada 
(now Ontario) in 1871-37, at  a cost of about $21.750.000. Fur- 
ther improveinents were begun by the Canadian government in 
1912. and the official opening of the newer canal took place in 1932. 
This project cost about $130.000.000. 

The modern IVelland canal extends 27.6 mi. from Port Colborne, 
Ont.. on the north shore of Lake Erie. to Port \Yeller, Ont., on the 
south shore of Lake Ontario. I t  is 200 ft.  vide at the bottom, 310 
ft. a t  the water line with a luck \\idth of 80 ft. and has a minimum 
depth of 27 f t .  Eight locks provide for control of water level and 
f l o ~ ,  and they accommodate vessels 765 i t .  long. The time re- 
quired for transit of the canal generally is less than eight hours. 

See GREAT LAKES. THE;  ERIE. LAKE;  ONTARIO. LAKE; ST. LAW- 
RENCE SEAWAY. 

See Great  Lakes  Pilot,  vol. i, Canadian Hydrographic Service (an- 
nual) ; Hugh G. J .  .\itken, The Wrllaizd Canal Conzparzg (195-1). 

(J .  L. HH.) 

WELLER, THOMAS HUCKLE (191 j- ) ,  U.S. physi- 
cian and parasitologist, shared with J .  F.  Enders and F. C. Rob- 
bins (qq.v.) the Nobel prize in physiology and medicine in I9j4 
for cultivation of the poliomyelitis viruses in tissue culture. Lt'.eller 
was born in Ann Arbor. Mich., and received his education at  the 
University of Michigan (A.B.. 1936: X.S. ,  1037) and Har\-ard 
medical school (IL1.D.. 1940). While a medical student he he- 
came interested in tissue culture techniques and with Enders' group 
studied the propagation of the parasite causing trichinosis and also 
vaccinia or cowpox virus in living tissue cells. During World 
War I1 he served in the army as chief of the bacteriology, virus and 
parasitology sections of the Antilles Department Medical lahora- 
tory, Puerto Rico, n-here he studied various tropical diseases. 
After the war he completed his hospital training in pediatrics and 
in 1947 joined Enders in establishing a research laboratory at  the 
Children's Medical centre, Boston. There, with Robbins, the 
viruses of poliomyelitis xere  successfully cultivated, leading to the 
development of poliomyelitis vaccine, new diagnostic methods and 
the isolation of many new viruses. I n  19 54 W'eller became profes- 
sor of tropical public health at the Harvard school of public health, 
Boston. 

See Les Prix Nobel  e n  I p j q ,  pp. 100-118 (Stockholm, 195. j ) .  
( T .  H. DE.) . - 

WELLES, GIDEON (1802-IS~S), secretary of the navy in 
Lincoln's cabinet, was born at Glastonbury, Conn., July I, 1802. 
He attended Episcopal academy. Cheshire. Conn., and spent three 
years a t  Norwich (Vt.) university. He then studied law for a 
time but. in 1826 he became part owner and editor of the Hnrtjord 
Times. For the next ten years his paper was the official spokesman 
for Jacksonian democracy in southern New England. H e  was 
elected to the Connecticut legislature in 1826 and served until 183 j. 
He fathered legislation to end imprisonment for debt and to abolish 
property and religious requirements for voting. and was the author 
of the state's general incorporation law as part of the Jacksonian 
\Tar against the Bank of the United States. Retiring from the leg- 
islature. JVelles \\-as three times elected state comptroller. served 
as postmaster of Hartford and then as chief of the bureau of pro- 
visions and clothing of the United States navy. H e  ran for con- 
gress in 1834 and for the senate in 18j0, but was defeated in each 
case. 

Welles broke with the Democrats over slavery in 1854 and helped 
organize the Republican party. He  also helped found the Hart- 
fovd Evening Press, one of the first Republican papers in S e w  Eng- 
land. I n  18j6 he was his party's candidate for governor. Although 
defeated, his activities led Abraham Lincoln to select him as S e w  
England's representative in the first Republican cabinet. 

As secretary of the navy Welles proved efficient, loyal and hon- 
est. He  increased the number of ships from 90 to 670, and the 
officers and seamen from 8.800 to 57,200. He made the blockade 
an effective factor in crushing the Confederacy and his support 
made possible the development of the ironclads which revolu- 
tionized naval ~varfare. Almvs  a stickler for sound urocedure, he 
opposed Lincoln's suspension of habeas corpus and the suspension 
of critical ne\\-spapers. He. however. backed the Emancipation 
Proclamation as a war measure and stood solidly behind Andrem 
Johnson in the impeachment proceedings. He  supported the Lib- 
eral Republicans in 1872 but voted for Samuel Tilden in 1876. His 
diary is one of the most important documents of the Civil War 
~ e r i o d .  He  died at  Hartford, Conn., on Feb. 11, 1878. 

(AY. Cx.)  
WELLESLEY, RICHARD COLLEY WESLEY (or 

~VELLESLE'I ) .  A ~ A R Q U E S S  (I 760-1842), eldest son of the 1st earl 
of Mornington an Irlsh peer. and brother of the famous duke of 
iVelhngton, nas  born on June 20 1760 He n a s  sent to Eton 
and to C h r ~ s t  Church. Oxford By his fathers death in I 781 he 
became earl of Mornington, taking his seat in the Irish house 
of peers. 

I n  1784 f ellesley entered the English house of commons as 
member for Beeralston. Soon afternard he was appointed a 
lord of the treasury by Pitt. In  1793 he became a member of the 
board of control over Indian affairs and in 1797 accepted the 
office of governor general of I n d ~ a .  Wellesley seems to have 



caught Pitt's large political spirit during his intercourse with him kept the nature of the town residential. The town is governed by 
from I 793 to I 797. That both had consciously formed the design representative town meeting. 
of acquiring empire in India is not proved, but the rivalry with The character of the town was greatly influenced by the existence 
France made UTellesley's rule in India an epoch of enormous and of the liberal arts women's college which bears its name. The 
rapid extension of English power. Clive won and Warren Has- campus of more than 400 ac. bordering on Lake Waban was once 
tings consolidated the British ascendancy in India. but \Vellesley the country estate of Mr. and Mrs. Henry Fowle Durant, who 
extended it into an empire. For the details of IVellesley's Indian decided in 1860 to establish a female seminary that would "offer to 
policy see INDIA: History. young women opportunities for education equal to those usually 

H e  found the East India company a trading body, he left it provided in colleges for young men." The college received its 
an imperial power. He was an excellent administrator, and sought charter from the state in 1870, and in 1875 mas opened to 314 stu- 
to provide, by the foundation of the college of Fort William, for dents. Its resources and size grew steadily and by the 1960s more 
the training of a class of men adequate to the great work of than 40 buildings provided facilities for the intellectual and com- 
governing India. A firm free trader, like Pitt ,  he endeavoured to munity life of approximately 1,700 students and 170 faculty mem- 
remove some of the restrictions on the trade between England bers. Fourteen buildings are residence halls for undergraduate 
and India. students, who come from every state in the union and several for- 

Both the commercial policy of Wellesley and his educational eign countries. In  1959 the Jewett Arts centre; containing facili- 
projects brought him into hostility with the court of directors. ties for fine arts, music and drama instruction., was opened. 
and he more than once tendered his resignation, which, however. Despite its large physical growth the essential nature of Welles- 
public necessities led him to postpone till the autumn of 1805. ley college as a liberal arts institution has remained constant. 
H e  reached England just in time to see his friend Pitt before Classes are kept small and programs of individual study based 
his death. He had been created an English peer in 1797) and on a student's particular interests are encouraged. 
in 1799 an Irish marquess. Wellesley is also the site of the Babson Institute of Business 

On the fall of the coalition ministry in 1807 Wellesley was Administration (1919), the Dana Hall schools and the Academy of 
invited by George I11 to join the duke of Portland's cabinet, the Assumption. 
but he declined, pending the discussion in parliament of certain See Alice P. Hackett, Wellesley, Part of the American Story (1949) ; 
charges brought against him in respect of his Indian adminis- Florence Converse, Wellesley College: a Chronicle o f  the Years 1875- 
tration. Resolutions condemning him for the abuse of power were 1938 (1939). (M. R. M.) 
moved in both the lords and commons, but defeated by large WELLESLEY COLLEGE, a liberal arts college for women 
majorities. in Wellesley, Mass., chartered March 17, 1870, as Wellesley 

In  1809 Wellesley was appointed ambassador to .Spain. He Female seminary. See WELLESLEY. 
landed a t  Chdiz just after the battle of Talavera, and endeavoured, WELLHAUSEN, JULIUS (1844-1918), German o ld  Tes- 
but without success, to bring the Spanish government into ef- tament scholar, one of the most famous names in biblical criticism 
fective co-operation with his brother in Portugal. A few months of the 19th century and promulgator of the Graf-Q'ellhausen the- 
later Wellesley became foreign secretary in Perceval's cabinet. ory, which after 1878 produced a revolution in Old Testament 
H e  retired in Feb. 1812, partly from dissatisfaction at  the in- criticism, Tyas born in Ham&, \Vestphalia, on hfay 17, 1844. He 
adequate support given to Wellington by the ministry. but a150 studied under G. H. A, van ERald (q,v,) a t  G6ttingen and began 
because he was.convinced that the question of Catholic emancipa- his teaching career there in 18 70. He received a professorship 
tion was urgent. bVith the claim of the Irish Catholics to justice at Greifswald in 1872, but in that stronghold of Lutheran con- 
he henceforward identified himself. servatisrn his position became difficult after the appearance of 

On Perceval's assassination he refused to join Lord Liverpool's critical lvorks from his pen, and so he resigned in 1882, Beginning 
administration, and he remained out of office till 1821, criticizing again as P1-ivatdoccllt, this time in the field of Semitic languages, 
with severity the proceedings of the congress of Vienna and the which freed him from ecclesiastical persecution, he became pro- 
European settlement of 1814. He was one of the Peers who fessor at Marburg in 1885 and at Gtittingen in 1892. Sadly he 
signed the Protest against the enactment of the corn laws in 1815. thereby was robbed of the opportunity to draw large numbers of 

In  1821 he was appointed lord lieutenant of Ireland. U7ellesley's students. Sonetheless he gained a following almost without paral- 
acceptance of the vice-royalty was believed in Ireland to herald lel by the convincing demonstration that the basic document of the 
the immediate settlement of the Catholic claims. But the hope pentateuch (the Priestly Document or p! as he called it) Lyas the 
of the Catholics still remained unfulfilled. On the assumption youngest rather than the oldest element in that composite ~vork. 
of office by Wellington, who was opposed to Catholic emanci~a- Only then did it become possible to understand the evolution of 
tion, his brother resigned the lord lieutenancy. H e  had, however, the Old Testament religion. His demonstration gave vast stimulus 
the satisfaction of seeing the Catholic claims settled in the next to Old Testament research, and a great number of younger scholars 
year by the very statesmen who had declared against them. In carried the task further, 
1833 he resumed the office of lord lieutenant under Earl Grey's Wellhausen was not only a master of literary criticism, he also 
brief ministry. H e  died on Sept. 26, 1842. contributed to textual criticism. He was a student of Islam and 

see ~ o n t ~ o m e r ~   arti in, ~ e s p a t c h e s  o f  the Marquess Wellesley produced important xvorks in that field. In pre-Islamic heathenism (1840) ; W. M. Torrens, T h e  Marquess Wellesley (1880) ; W. H. 
Hutton, Lord Wellesley in the of India Series,, (1893) ; G, B. he saw the best parallel to Hebrew life and thought at  the nomadic 
Malleson, Wellesley in the "Statesmen Series" (1895) ; The  Wellesley Stage. 
Papers: L i fe  and Correspondence oJ Richard Colley Wellesley by  the In his later years It'ellhausen contributed important work to 
editor of "The Windham Papers," 2 vol. (1914). the Ke~v Testament field-to the criticism of the Gospels, Acts 

WELLESLEY, a college town (township) of Massachusetts, and Re\~elation. The search f o r  Aramaisms in r\'eIv-Testament 
U S . ,  in Norfolk county, lies on 10.5 sq.mi. of rolling terrain 15 ~~~~k \vas begun by him, H~ >vrote trenchantly and concisely, dis- 
mi. W. of ~ o s t o n .    he township population in the 1960s was daining to set forth ane.rv \vhat others had dealt lvith sufficiently. 
about 26,000. Perhaps the literary critical approach of Wellhausen's day and 

Originally a part of Dedham, the Wellesley area was included school \yas not the last ~vord :  it has subsequently been supple- 
in Needham when that town was set off in 1711, and comprised its mented by other approaches; in detail many results formerly held 
western precinct until 1881 when it was incorporated as a separate secure have heen softened; and the ancient orient was not resur- 

Its place name was an adaption the name rected until after his revolutionary works appeared. Nonetheless, 
Samuel Welles, who settled in the area in 1763 and whose grand- fellhausen may still be considered to occupy a place in bibli- 
son-in-law H. Hollis Hunnewell purchased the Welles estate and cal studies that of ~~~~j~ in biology, H~ died 
named it Wellesley. The natural beauty of the area and its easy J,,. 7, 1918, 
access to Boston led to a steady ~ o ~ u l a t i o n  growth in the late 19th His major works included Geschichte Israels (1878), republished as 
and early 20th century although strict zoning restrictions have Prolegovze~za zur  Grschichte Isvacls (1882; Enc. trans. 1885) ; Die 



WELLINGBOROUGH-WELLINGTON 
Konzposition des Hexateuch uncl der historischen Biicher des Alten Tes- for their exercise. In  the settlement and administration of the 
tanzents (1889) ; Israelitisclze und jiidische Geschichte (1894) ; Ein- conquered territory he rapidly acquired the habits and experience 
leitung i n  die drei evsen Evo~zgelieiz (1905). IVellhausen kept alive 
Friedrich Bleekls Ejrlleitzllzg in das Testallzent, eds, 4-6 (1878-93), a statesman, his 'perations against 
by extensive alterations and additions. (E,  G ,  K ~ , )  a robber chief, were conducted with extraordinary success. 

Sre E .  G.  Kraelinp, T h e  Old Testafnent Since the Refornzation, pp. When pressed in Mysore, Doondiah moved into Mahratta ter- 
94 ff .  (195;) ; \V. Baumgartner, "Wellhausen und der heutige Stand ritory. whither wellesley followed him. . H ~ ~ ~ ,  negotiating and 
der alttestamentlichen \Vissenschaft," Theologische Rz~ndschau, pp. 287 bargaining lvith the Mahratta chiefs, kVellesley acquired a knowl- ff. (1930). 

edge of their affairs and an influence over them such as no other WELLINGBOROUGH, a market town and urban district in Englishman possessed, 
the Wellingborough parliamentary division of Northamptonshire, 

Si,mple and honourable himself he u,as shrexvd and penetrating Eng., between the Nene and the Ise. 10 mi. N.E. of Northampton. in his judgment of Orientals; a;d, unlike his great predecessor 
Pop. (1961) 30,579. Area 13.7 sq.mi. In  1935 the area was ex- Clive. he rigidly adhered to the rule of good faith in his own tended to include the urban district of Finedon and other lands. actions, however depraved and however exasperating the conduct 
In  948 Edred gave the church at Wellingborough to Crowland (or of those with Tvhom he had to deal. The result of \vellesley7s 
Croyland) and lhe grant was confirmed by King Edgar in singular personal ascendancy among the Mahrattas came into full 
966. The town received the grant a market in 1201. It when the &fahratta \var broke out. In the meantime, how- 
formerly famed for chalybeate springs. After a disastrous fire in ever! his lndian career seemed likely to be sacrificed to the calls 
1738 on a "fry-day," the town was built on its present site on the of \Tarfare in another quarter, wellesley was ordered &.ith a bod,, 
hill. Wellingborough school, founded in I 595. was endowed ~ ~ i t h  of troops to Egypt. B~~ at ~~~b~~ he was attacked by fever, 
the revenues of a suppressed guild. The staple industry is leather, and prevented from going on, ~h~ troop-ship ih which he to 
chiefly gloves, boots and shoes. Other industries are bre~ving, flour have sailed went down ,vith all on board, 
milling. iron smelting and founding and rubber, plastic and food- H, returned in M~~ 1801 to M ~ ~ ~ ~ ~ ,  lvhere he remained until 
stuff manufacture. The name was said to come from the wells but, the ~ ~ h ~ ~ t ~ ~  war broke out, wellesley, now a major-general, 
from forms such as Wendlingburgh in 1 2 2 0 ,  it has been shown that placed in command of a division of the army charged 
the name meant "burg of \Vendel's people." the task of restoring the Peshwa, overthrown by his rival, to 

WELLINGTON, ARTHUR WELLESLEY, IsT DUKE power. Starting from Seringapatam, he crossed the frontier on 
OF ( I  j69-~852), was the fourth son of Garrett (1735-1781) March 1 2 ,  1803, and moved on Poona. The march was one un- 
t~el lesley or Wesley, 2nd baron and 1st earl of Mornington, now broken success, thanks to Wellesley's forethought and sagacity in 
remembered only as a musician. He was descended from the fam- dealing \vith the physical conditions and his personal and diplo- 
ily of Colley or Cowley, which had been settled in Ireland for two ,,tic ascendancy among the chieftains of the district, A march 
centuries. The duke's grandfather, Richard Colley, 1st Baron of ,jO0 m. ~vas  conducted without even a skirmish. The PeshTva 
Mornington (d. 1758), assumed the name of Wesley on succeeding was restored. 
to the estates of Garrett Wesley, a distant relative of the famous Sindhia and Holkar, with the raja of Berar, maintained a doubt- 
divine. In  \Vellington's early letters the family name is spelled ful but threatening aspect farther north, I t  was uncertain ~vhether 
lvesley; the change to \vellesle~ seems to have' been made or not a confederacy of the northern Mahrattas had been formed 
about 1790. against the British Government. Wellesley was charged with "the 

Arthur (born in Ireland in 1 7 6 9 ~ )  was sent to Eton, and sub- general direction and control of military and political affairs in 
sequently to a military college at Angers. He entered the army the territories of the Iiizam, the Peshwa and the Mahratta states 
as ensign in the 73rd Highlanders in 1787~ passed rapidly through and chiefs.'' Armed with these powers, he required Sindhia, as 
the lower ranks (in five ditierent regiments), became major of a proof of good faith, to withdraw to the north of the Nerbudda. 
the 33rd (nox~ the duke of IYellington's Regt.) and purchased the Sindhia not doing so, war was declared on Aug. 6, 1803, and 
lieutenant-colonelcy of that regiment in 1793 with money advanced Wellesley moved against the enemy. A second division was to  
to him by his eldest brother. But in all these changes he did little converge from the east, but on Sept. 23 Wellesley suddenly found 
regimental duty, for he was aide-de-camp to the lord-lieutenant that the combined forces of Sindhia and the raja of Berar were 
of Ireland for practically the whole of these years. Before reach- close in front of him at Assaye. Weighing the dangers of delay, of 
ing full age he \vas returned to the Irish parliament by the family retreat and of an attack with his single division of 4,500 men, 
borough of Trim. supported only by 5,000 native levies of doubtful quality, Welles- 

His first experience of active service was in the campaign of ley convinced himself that an immediate attack, though against 
1794-95. !Then the British force under the duke of Tork was greatly superi'or forces (30,000 horse, 10,ooo European-drilled 
driven out of Holland by Pichegru. In  1796 he vas sent with his infantry and 100 \vell-served guns) in a strong position, was the 
regiment to India, being promoted colonel by brevet about the wisest course. H e  threw himself upon the Mahratta host, and, 
same time. I t  was thus as a commanding officer that he learned carrying out a bold manoeuvre under an intense fire, ultimately 
for the first time the details of regimental duty. He mastered gained a complete victory, though with heavy loss. I n  comparison 
them thoroughly-it was to the completeness of his practical with the battle of Assaye, all fighting that had hitherto taken place 
knowledge that IVellington ascribed in great part his later success. in India was child's play. Wellesley brought the war to  a close 
I t  is probable, moreover, that he a t  this time made a serious study by a second victory at  Argaum on Nov. 29 and the storming of 
of the science of war. Gawilghur on Dec. 15. The treaties with Sindhia and the raja 

As soon as he landed in India he began to devote fixed hours to of Berar, which marked the downfall of the Mahratta power, were 
study, giving up cards and the violin. This study was directed negotiated and signed by Wellesley-not yet 35 years old. 
chiefly to the political situation of India, and when on his advice His ambitions now led him back to Europe, and in the spring 
his eldest brother, Lord Mornington, afterwards hfarquess Welles- of r 8 o j  he quitted India, After being sent on the abortive expedi- 
ley. accepted the governor-generalship of India. he became his tion to Hanover, he was elected M.P. for Rye, in order to defend 
trusted though unoficial adviser. In the war with Tippoo Sahib his brother in the House, and in the following year he was Irish 
the 33rd u-as attached to the Kizam's contingent. and Colonel secretary for a few months. H e  was then employed in the 
JVellesley commanded this division in the army of General Harris. expedition against Copenhagen, in which he defeated the Danes 
Though his military services in this short campaign were not of a in the action of Kjoge (Oct. 29). In 1808, however, began the 
striking character, he was appointed by his brother to the supreme war PENINSULAR \VAR) in which his military renown was 
military and political command in Mysore, in spite of the claims of fully established. In  April he was promoted lieutenant-general 
his senior, Sir David Baird. and placed in command of a division of the troops destined to 

His great faculties now for the first time found opportunity operate against the French in Spain or Portugal. He landed at  
' , I t  24 C p p e r  Aferrion Street  Uuhi in ,  or at Dungan castle, Meath, on R'OndegO bay in the first week of August, moved southwards, and 

April 29 or on May I ;  but  both ;lace and date are uncertain. on the ~ 1 s t  won the battle of Vimeiro. I n  the midst of this 



engagement, however, Sir Harry Burrard landed, and took over 
the command. Burrard was in turn superseded by Sir Hew 
Dalrymple, and the campaign ended with the convention of 
Cintra, which provided for the evacuation of Portugal by the 
French, but gave Junot's troops a free return to France. So 
great was the public displeasure in England a t  the escape of the 
enemy that a court of inquiry was held. After the battle of 
Corunna, Wellesley, who had in the meantime resumed his duties 
as Irish secretary, returned to the Peninsula as  chief in command. 
H e  drove the French out of Oporto, and then prepared to march 
against Madrid. H e  had the support of a Spanish army, but his 
movements were delayed by the neglect of the Spanish Govern- 
ment, and Soult was able to collect a large force for the purpose 
of falling upon the English line of communication. Wellesley, 
unconscious of Soult's presence on his flank, advanced against 
Madrid, and defeated his immediate opponent, King Joseph, at 
Talavera de la Reina (q.v > on July 27-28. But within the next 
few days Soult9s approach on the line of communication was dis- 
covered, and Wellesley, disgusted with his Spanish allies, had no 
choice but to withdraw into Portugal. 

A peerage was conferred upon him for Talavera. H e  was also 
made marshal-general of the Portuguese army and a Spanish 
captain-general. But his conduct after the battle was sharply 
criticized in England, and its negative results were used as a 
weapon against the ministry. Even on the defensive, Wellington's 
task was exceedingly difficult. Austria having made peace, Na- 
poleon was at  liberty to throw heavy forces into the Peninsula. 
Wellington, foreseeing that Portugal would now be invaded by 
a very powerful army, began the fortification of the celebrated 
lines of Torres I'edras. (See FORTIFICATIOX.) 

As summer approached Massena moved against Portugal with 
70.000 men. it'ellington. unable to save Ciudad Rodr~go, retreated 
down the valley of the Mondego, devastating the country, and 
pausing to inflict a check on the French at  Bussaco. MassCna 
continued to press forward but >\as held up definitely in front 
of the lines. I t  was mith the utmost difficulty that he could keep 
his army from starving. At length, when the country mas ex- 
hausted. he fell back to Santarem. In  the spring of 1811 Welling- 
ton received reinforcements and moved forward. Masskna re- 
treated, but such were the sufferings of his army, both in the 
invasion and in the retreat, that the French, when they re-entered 
Spain, had lost 30,000 men. Public opinion in England, lately so 
hostile, now became confident, and Wellington, whose rewards for 
Talavera had been opposed in both Houses, began to be a hero. 

I n  the meantime Soult, who was besieging Cadiz, had moved to 
support MassCna. But after capturing Badajoz, Soult learnt that 
MassCna wa: in retreat, and in consequence returned to the south. 
Wellington, freed from pressure on this side, and believing Mas- 
6Cna to be thoroughly disabled, considered that the time had come 
for an advance into Spain. The fortresses of Almeida, Ciudad 
Rodrigo and Badajoz barred the roads. Almeida was besieged, and 
Wellington was preparing to attack Badajoz when MassCna again 
took the field, and marched to the relief of Almeida. The battle 
of Fuentes d'0noro followed, in which Wellington was only able 
t o  extricate the army from a dangerous predicament which "if 
Boney had been there" would have been a disaster. His attack 
on Badajoz and Ciudad Rodrigo failed. 

Wellington had from the first seen that, whatever number of 
men Napoleon might send against him, it  was impossible, owing 
t o  the poverty of the country, that any great mass of troops 
could long be held together, and that the French, used to "making 
war support war," would fare worse in such conditions than his 
own troops with their organized supply service. I t  was so at the 
end of 1811. Soult had to move southwards to live, and the 
English were again more than a match for the enemy in front 
of them. Wellington resumed bhe offensive early in 1812, took 
by storm Ciudad Rodrigo and Badajoz, although with terrible loss, 
and then advanced into Spain. Marmont, who had succeeded 
MassCna, fell back to the Donro, but there turned upon his 
assailant, and, by superior swiftness, threatened to cut the English 
off from Portugal. Wellington retreated as far as Salamanca 
( q . ~ . ) ,  and there extricated himself from his peril by a brilliant 

victory (July 22). Instead of immediately following the French, 
Wellington thought it wise to advance upon the Spanish capital. 
King Joseph retired, and the English entered Madrid in triumph. 
The political effect was great, but the delay gave the French 
northern army time t o  rally. "The vigorous following of a beaten 
enemy was not a prominent characteristic of Lord \Vellington's 
warfare," as Napier says. Moreover, Soult, raising the siege of 
Cadiz, pressed towards Madrid. Wellington was compelled once 
more to retire into Portugal. During this retreat he announced in 
general orders that the demoralization and misconduct of the 
British army surpassed anything that he had ever witnessed. Such 
wholesale criticism was bitterly resented, but indeed throughout 
his career JVcllington, cold and punctilious, never secured to him- 
self the affections of officers and men as Marlborough or Na- 
poleon did. H e  subjugated his army and gave it  brilliant victories, 
but he inspired few disciples except the members of his own 
staff. For Salamanca his rewards included a marquessate. 

He was now invested with the supreme command of the Spanish 
armies, and, after busying himself with preparations, in May 1813 
the hour for his final and victorious advance arrived. The Russian 
disasters had compelled Napoleon to withdraw some of his best 
troops from the Peninsula. Against a weakened and discouraged 
adversary Wellington took the field with greatly increased num- 
bers and with the utmost confidence. Position after position was 
evacuated by the French, until Wellington came up with the 
retreating enemy at  Vittoria, and won an overwhelming vic- 
tory (June 21). Soult's combats in the Pyrenees, and the des- 
perate resistance of St. Sebastian, prolonged the struggle 
through the autumn, and cost the English thousands of men. But 
at length the frontier was passed, and Soult forced back into his 
entrenched camp at  Bayonne. Both armies now rested for some 
weeks, during which interval Wellington gained the confidence 
of the inhabitants by his unsparing repression of marauding. his 
business-like payment for supplies. and the excellent discipline 
which he maintained. In Feb. 1814 the advance was renewed. The 
Adour was crossed, and Soult was defeated a t  Orthes. At Toulouse, 
after the allies had entered Paris, but before the abdication of 
Napoleon had become known, the last battle of the war was 
fought. Peace being proclaimed, Wellington took leave of his 
army at Bordeaux, and returned to England, where he was created 
duke of Wellington. 

After the Treaty of Paris (May 30) Wellington was appointed 
British ambassador a t  the French capital. During the autumn 
and winter of 1814 he reported the mistakes of the restored 
Bourbon dynasty, and warned his Government of the growing 
hostility to it. His insight, however, did not extend beyond the 
circumstances immediately before and around him, and he failed 
to realize that the great mass of the French nation was still with 
Napoleon at heart. H e  remained in France until Feb. 1815, when 
he took part in the congress of Vienna. His imperfect acquaintance 
with French feeling was strikingly proved in the despatch which 
he sent home on learning of Napoleon's escape from Elba. "He 
has acted," he wrote, "upon false or no information, and the king 
(Louis XVIII.) will destroy him without difficulty and in a short 
time." Almost before Wellington's unfortunate prediction could 
reach London, Louis had fled, and France was at Napoleon's feet. 
The ban of the congress, however, went out against the common 
enemy, and the presence of Wellington a t  Vienna enabled the 
allies a t  once to decide upon their plans for the campaign. T o  
Wellington and Bliicher were committed the invasion of France 
from the north, while the Russians and Austrians entered it from 
the east. But Napoleon outstripped the preparations of his adver- 
saries, concentrated his main army on the northern frontier, and 
on June 14 crossed the Sambre. The four days' campaign that 
followed, and the crowning victory of June 18, are described in 
the article WATERLOO CAMPAIGN. Wellington's reward was a fresh 
grant of £200,000 from parliament-he had already received 
£5oo,ooo f o r  the Peninsular War, the title of prince of Waterloo 
and great estates from the king of Holland, and the order of the 
Saint-Esprit from Louis XVIII.  

Not only the prestige of his victories, but the chance circum- 
stances of the moment, now made Wellington the most in- 



fluential personality in Europe. The emperors of Russia and 
Austria were still far away a t  the time of Napoleon's second 
abdication, and it was with Wellington that the commissioners 
of the provisional Government opened negotiations preliminary 
to  the surrender of Paris. The duke well knew the peril of delay- 
ing the decision as to the Government of France. The emperor 
Alexander was hostile to Louis XVIII.  and the Bourbons gen- 
erally; the emperor Francis might have been tempted to support 
the cause of Napoleon's son and his own grandson, who had been 
proclaimed in Paris as Napoleon 11.; and if the restoration of 
Louis-which Wellington believed would alone restore permanent 
peace to France and to Europe-was to be effected, the allies must 
be confronted on their arrival in Paris with the accomplished fact. 
H e  settled the affair in his usual downright manner, telling the 
commissioners bluntly that they must take back their legitimate 
king, and refusing-perhaps with more questionable wisdom-to 
allow the retention of the tricolour flag, which to him was a 
"symbol of rebellion." 

Further, it was mainly owing to the influence of Wellington, 
in conjunction with Castlereagh, that France escaped the dis- 
memberment for which the German powers clamoured, and which 
was advocated for a while by the majority of the British cabinet. 
Wellington realized the necessity, in the interests not only of 
France but of Europe, of maintaining the prestige of the restored 
monarchy, which such a dismemberment would have irretrievably 
damaged. I n  the same spirit he carried out the trust imposed 
upon him by the allies when they placed him in command of the 
international army by which France was to  be occupied, under 
the terms of the second peace of Paris, for five years. By the 
terms of his commission he was empowered to act, in case of 
emergency, without waiting for orders; he was, moreover, to be 
kept informed by the French cabinet of the whole course of 
business. If he had no sympathy with revolutionary disturbers 
of the peace, he had even less a i t h  the fatuous extravagances of 
the comte d'Artois and his reactionary entowage, and his im- 
mense powerful influence was thrown into the scale of the 
moderate constitutional policy of which Richelieu and Decazes 
were the most conspicuous exponents. Besides the complex ad- 
ministrative duties connected with the army of occupation his 
work included the reconstruction of the military frontier of the 
Netherlands, and the conduct of the financial negotiations ~ < t h  
Riessrs. Baring, by which the French Government was able to 
pay off the indemnities due from it, and thus render it possible for 
the powers to reduce the occupation from five years to three. 

The events of the next few months considerably modified his 
opinions in this matter. The new chambers proved their trust- 
worthy quality by passing the budget, and the army of occupa- 
tion was reduced by 30,000 men. Wellington now pressed for the 
total evacuation of France, pointing out that popular irritation 
had grown to such a pitch that, if the occupation were to be 
prolonged, he must concentrate the army between the Scheldt 
and the Meuse, as the forces, stretched in a thin line across France, 
were no longer safe in the event of a popular rising. At the 
congress at Aix-la-Chapelle in the autumn of 1818, which settled 
the question, it  was owing to his common-sense criticism that the 
proposal of Prussia, supported by the emperor Alexander and 
Metternich, to establish an "army of observation" at Brussels, 
was nipped in the bud. The definitive financial settlement be- 
tween France and the allies was left entirely to him. 

On Wellington's first entry into Paris he had been received 
with popular enthusiasm, but he had soon become intensely 
unpopular. He was held responsible not only for the occupation 
itself, but for every untoward incident to which it gave rise; even 
Blucher's attempt to blow up the Pant de JCna, which he had 
prevented, was l a d  to his charge. His characteristically British 
temperament was wholly unsympathetic to the French, whose 
sensibility was irritated by his cold and slightly contemptuous 
justice. Two attempts were made to assassinate him. His work 
in Paris, however, was now finished, and on Oct. 30 he took leave 
of the international troops under his command. On Oct. 23, while 
still a t  Aix, he had received an offer from Lord Liverpool of the 
office of master-general of the ordnance, with a seat in the cabinet. 

H e  accepted, though with some reluctance. 
H e  organized the military forces held in case of a Radical rising. 

I t  was his influence with George IV. that led to the readmittance 
of Canning to the cabinet after the affair of the royal divorce had 
been settled. I t  was only in 1822, however, that the tragic death 
of his friend Londonderry (Castlereagh) brought him once more 
into international prominence. Londonderry had been on the eve 
of starting for the conference at Vienna-later adjourned to 
Verona-and the instructions which he had drawn up  for his own 
guidance were handed over by Canning, the new foreign secretary, 
to  Wellington, whose official part .at the congress is outlined else- 
where. (Sce VEROKA, CONGRESS OF.) Unofficially, he pointed out 
to the French plenipotentiaries, arguing from Xapoleon's ex- 
perience, the extreme danger of an invasion of Spain, but a t  the 
same time explained, for the benefit of the duke of AngoulCme, 
the best way to conduct a campaign in the Peninsula. 

Wellington disliked Canning's aggressive attitude towards the 
autocratic powers, and viewed with some apprehension his deter- 
mination to break with the European concert. H e  realized, how- 
ever, that in the matter of Spain and the Spanish colonies the 
British Government had no choice, and in this question he was 
in complete harmony with Canning. This was also at  first the 
case in respect to  the policy to be pursued in the Eastern Question 
raised by the war of Greek independence. Both Canning and 
Wellington were anxious to preserve the integrity of Turkey, and 
therefore to  prevent any I'solated intervention of Russia; and 
Wellington seemed to Canning the most suitable instrument for 
the purpose of securing an arrangement between Great Britain 
and Russia on the Greek question, through which it  was hoped 
t o  assure peace in the East. I n  Feb. 1826, accordingly, the duke 
was sent to St. Petersburg (Leningrad), ostensibly to  congratulate 
the emperor Nicholas I .  on his accession, but more especially- 
to use Wellington's own words-"to induce the emperor of Russia 
to put himself in our hands." In  this object he signally failed. ,4s 
a diplomatist the "Iron DukeH-whom Nicholas, writing to his 
brother Constantine, described as "old and broken (cuss&)"- 
was no match for the "Iron Tsar." As for the Greeks, the emperor 
said bluntly that he took no interest in ces messieurs, ~vhom he 
regarded as  "rebels"; his own particular quarrel with Turkey was 
the concern of Russia alone. Under stress of the imminence of 
the peril. which Sicholas was at no pains to conceal, the duke 
\\.as driven from concession to concession, until at last the tsar, 
having gained all he wanted, condescended to come to an arrange- 
ment with Great Britain on the Greek question. On April 4 was 
signed the Protocol of St. Petersburg, an instrument which-as 
events were to prove-fettered the free initiative not of Russia. 
but of Great Britain. (Sec TLTRKEY: H i s t o i ~ ;  GREECE: H i ~ t o ~ y . )  

After the death of the duke of 1-ork on January 5.  1827, the 
post of commander-in-chief was conferred upon Ii'ellington. His 
relations n-ith Canning had, however. become increasingly strained, 
and when, in consequence of Lord Liverpool's illness. Canning in 
April 182 j \\.as called to the head of the administration. the duke 
refused to serve under him. The effect of his withdrawal was 
momentous in its bearing upon Eastern affairs. Canning, freed 
from \\.'ellington's restraint, carried his intervention on behalf of 
Greece a step further. and concluded the Treaty of London, 
whereby France, England and Russia bound themselves to put an 
end to the conflict in the East and to enforce the conditions of 
the St. Petersburg protocol upon the belligerents. Against this 
treaty IVellington protested, on the ground that it involved war. 
The battle of Navarino follo\ved. 

Canning died on Aug. 8. 182;. and was succeeded as premier 
by Lord Goderich. The duke \\-as at once again offered the post 
of commander-in-chief. which he accepted on Xug. 17. On the 
fall of Lord Goderich's cabinet five months later IVellington be- 
came prime minister (Jan. g. 1828). He had declared some time 
before that it viould he an act of madness for him to take this 
post; but his sense of public duty led him to accept it when it 
Tvas pressed upon him by the king. His cabinet included at  first 
Huskisson, Palmerston and other folloviers of Canning. The 
repeal of the Test and Corporation Acts having been carried in 
the House of Commons in the session of 1828. \\'ellington, to the 



WELLINGTON 
great disappointment of Tories like Lord Eldon, recommended removal of Lord Althorp to the House of Lords in 1834, William 
the House of Lords not to offer further resistance, and the meas- I V  unexpectedly dismissed the Whig ministry and requested 
ure was accordingly carried through. In  May Huskisson and m7ellington to form a cabinet. The duke. however, recommended 
Palmerston voted against the Government in the East Retford that Peel should be at the head of the government, and served 
question; Huskisson resigned. and the other liberal members of under him. during the few months that his ministry lasted, as 
the ministry followed suit. I t  was now hoped by the so-called foreign secretary. On Peel's later return to power in 1841 Welling- 
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WATERLOO G A L L E R Y  A P S L E Y  H O U S E  W E L L I N G T O N  S L O N D O N  R E S I D E N C E  
A P S L E Y  W A S  O P E N E D  A S  T H E  W E L L I N G T O N  M U S E U M  I N  1952 T H E  C A N D E -  
L A B R A  ( O N E  NOT S H O W N )  W E R E  P R E S E N T E D  TO W E L L I N G T O N  BY N I C H O L A S  I 
O F  R U S S I A  T H E  P A I N T I N G  O F  C H A R L E S  I O N  H O R S E B A C K  IS A COPY OF T H E  
V A N D Y K E  A T  W I N D S O R  C A S T L E  

Protestant party that Wellington, at the head of a more united 
cabinet. mould offer a steady resistance to Catholic emancipation. 
Never were men more bitterly disappointed. The Clare election 
and the progress of the Catholic Association convinced both 
Wellington and Peel that the time had come when Catholic 
emancipation must be granted; and, submitting when further 
resistance would have led to civil war, the ministry itself brought 
in at the beginning of the session of 1829 a bill for the relief of 
the Catholics in the face of opposition from the king and from 
Wellington's own supporters. Wellington, who had hitherto always 
opposed Catholic emancipation, explained and justified his change 
of front in simple and impressive language. H e  had, however, to 
challenge the Earl of Winchelsea to a bloodless duel. No mischief 
resulted from the encounter. 

As soon as Catholic emancipation was carried, the demand for 
parliamentary reform and extension of the franchise .agitated 
Great Britain from end to end. The duke was ill informed as to 
the real spirit of the nation. He conceived the agitation for 
reform to be a purely fictitious one, worked up by partisans and 
men of disorder in their own interest. Wholly unaware of the 
strength of the forces which he was provoking, the duke, at the 
opening of the parliament which met after the death of George 
IV, declared against any parliamentary reform whatever. This 
declaration led to the immediate fall of his Government. Lord 
Grey, the chief of the new ministry, brought in the Reform bill, 
which was resisted by Wellington as long as anything was to be 
gained by resistance. When the creation of new peers was known 
to be imminent, however, Wellington  as among those who 
counselled the abandonment of a hopeless struggle. His opposition 
to reform made him for a m-hile unpopular. He was hooted by the 
mob on the anniversary of Waterloo, and considered it  necessary 
to protect the windows of Apsley House with iron shutters. 

For the next two years the duke was in opposition. On the 

ton was again in the cabinet, but without departmental office be- 
yond that of commander-in-chief. H e  supported Peel in his 
Corn-Law legislation, and throughout all this later period, whether 
in office or in opposition, gained the admiration of discerning men 
and excited the wonder of zealots by his habitual subordination of 
party spirit and party connection to whatever appeared to him 
the real interest of the nation. On Peel's defeat in 1846 the duke 
retired from active public life. Nearly 80, his organization of the 
military force in London against the Chartists in April 1848 and 
his letter to Sir John Burgoyne on the defenses of the country 
proved that the old man had still something of his yotlth. But 
the general character of Wellington's last years was rather that 
of the old age of a great man idealized. He died on Sept. 14, 
18j2, and \\-as buried under the dome of St. Paul's. 

BIBLIOGRAPHY.-The Wellington Despatches, ed. by Gurwood; Sup- 
plementary Despatches; and Wellington Despatches, New Series, ed. by 
the 2nd duke of Wellington. Unlike Napoleon's dispatches and corre- 
spondence, everything from Wellington's pen is absolutely trustworthy. 
Almost all the political memoirs of the period 1830-50 contain more or 
less about Wellington in his later life. Those of Greville and Croker 
have perhaps most of interest. A good deal of information, from the 
unpublished Russian archives, is given in F. F. de Martens' Recueil des 
traitis conclus par la Russie. See also Sir Herbert Maxwell, Li fe  o f  
Wellington, 2 vol. (1900) ; J.  W. Fortescue, Wellington (1925) ; litera- 
ture of the Peninsular War (q,v.), Waterloo Campaign (9.v.). 

WELLINGTON, a market town and urban district in the 
Taunton parliamentary division of Somerset, Eng., 7 mi. W.S.W. 
of Taunton. Pop. (1961) 7J23. Area 3.5 sq.mi. The 1st duke 
of Wellington is commemorated by a monument (National Trust 
property) on the highest point of Blackdown hills. 2 3  mi. S. At its 
foot is Wellington school, founded in 1841. The town produces 
woolen goods, bedding and milk products. There is also a Welling- 
ton in Shropshire; Wellington college is in Berkshire. 

WELLINGTON, capital of New Zealand. on the southern 
shores of the natural harbour of Port Nicholson in North IsIand. 
Area 27.6 sq.mi. Pop. (1961) 123.696. The harbour, one of the 
finest in the world. extends over 32 sq.mi., with depths varying 
from 6 to 14 fathoms. I t  was discovered early in the 10th century 
by Kupe, the celebrated Polynesian navigator, ~vho landed but 
found the place uninhabited. Eight centuries later in 1773 Capt. 
James Cook sailed through the strait which now bears his name 
but did not enter the harbour. 

Wellington was named after the 1st duke of Wellington and the 
first settlement of New Zealand colonists was founded in 1840 
under the auspices of the New Zealand company. The capital of 
New Zealand was transferred to Wellington from Auckland in 
1865. Politically. commercially and geographically Wellington is 
the most important city in New Zealand; it is a busy passenger 
and freight terminal as the greaLer part of rail, road, sea and air 
traffic passes through the city for redirection to other centres. 
As a chief port, Wellington vies with Auckland and the city con- 
tains the head offices of many banks, shipping companies, insur- 
ance companies and mercantile houses of the dominion. Main 
railway lines link Wellington with Auckland, Napier and New 
Plymouth and there are regular air services to various cities and 
towns in both North Island and South Island. There is a fast 
overnight steamer-ferry service to Lyttleton, the port of Christ- 
church, in South Island. 

The principal public buildings include the houses of parliament, 
town hall, railway station, the National Art gallery and Dominion 
museum and many large modern structures housing government 
departments. Among the city's many fine educational institutions 
is Victoria university, one of the four universities of the do- 
minion, established in 1897. The business section of the city 
is mainly situated on land reclaimed from the harbour after 1866. 
The residential suburbs extend over the surrounding hills and out 
to the seaside bays fronting Cook strait. Kecessary open space, 
however, mas retained in the form of 1,000 ac. of town belt skirt- 
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ing the hill tops and slopes and which, by the foresight of the early 
settlers, by statute was preserved for all time for the enjoyment 
and recreation of citizens. In  addition, there are many public 
parks and recreation grounds. The ITellington City corporation, 
which is one of the largest combined local authorities in the south- 
ern hemisphere. owns the public transport, water supply and drain- 
age systems and controls the electrical distribution. public libraries, 
cemeteries, recreation areas, public baths, abattoir, zoo and mu- 
nicipal airport, also the milk treatment and distribution service, 
the first in the world to be municipally established and controlled. 

(B. 0. PN.) 
WELLS, CHARLES JEREMIAH (1798?-18791, English 

poet, was born in London, probably in the year 1798. He was 
educated at Cowden Clarke's school at  Edmonton, ~vith Tom 
Keats: the younger brother of the poet, and with R. H. Horne. 
He met John Keats, but later quarreled with him. 

In  1822 he published Stories A fter Nature, and in 1823, under 
the pseudonym of H. L. Ho~vard, Joseph and His Brethren. For 
the next three years LVells saw Hazlitt, as he said, "every night," 
but in 1827 the two men were estranged. Wells was then prac- 
tising as a solicitor in London. but he \vent to live in the country, 
first in south \$:ales and then at Broxbourne, Hertfordshire, on ac- 
count of his health. In 1840 he left England for good. He set- 
tled at  Quimper in Brittany, where he lived for several years. A 
story called Claribel appeared in 184j. and one or two slight 
sketches later, but several tragedies and a great deal of miscel- 
laneous verse belonging to these years are lost. \Tells stated in a 
letter to Horne (Nov. 1877) that he had composed eight or ten 
volun~es of poetry during his llfe, but that, having in vain at- 
tempted to find a publisher for any of them, he burned the mhole 
mass of manuscripts at his ~ ~ i f e ' s  death in 1874 The only mark he 
had retained was a revised form of Joseph and His Brethren, nhich 
\$as praised in 1838 by Wade, and again \%ith great ltarmth, by 
Horne. in his S w  Sflirzt of the Age, in 1844. The drama was 
then once more forgotten, until in 1863 it \vas read and ve- 
hemently praised by D. G. Rossetti. The tide turned at last; 
Josepl~ axd His Bretl~ren became a kind of shibboleth-a rite of 
initiation into the true poetic culture-but still the world at large 
remained indifferent. Swinburne wrote an eloquent study of it 
in the Fortnightly Review in 187j, and the drama itself vias re- 
printed in 1876. Between 1876 and 1878 Wells added various 
scenes, which are in the possession of Buxton Forman, who pub- 
lished one of them in 1895. After leaving Quimper, LVells went 
to reside at Marseilles, where he held a professorial chair. He 
died on Feb. 17, 1879. 

The famous Joseplz and His Brethren, concerning which criti- 
cism has recovered its self-possession. is an overgrown specimen 
of the pseudo-Jacobean drama in verse ~ i~hich  was popular in 
ultrapoetical circles between 1820 and 1830. Its merits are those 
of rich versification, a rather florid and voluble eloquence and a 
subtle trick of reserve, akin to that displayed by Webster and 
Cyril Tourneur in moments of impassioned dialogue. 

In 1909 a reprint was publish~d of Joseph and His  Brethren, with 
Swinburne's essay and reminiscences by T. Watts-Dunton. 

WELLS, DAVID AMES (1828-1898). U.S. economistl \\.as 
born in Springfield, Mass., on June 17, 1828. He graduated at 
it,-illiams college in 1847 and at  the Lawrence scientific school, 
becoming assistant professor in 18j1. In 1850-65 he published 
viith George Bliss an Annual of Scientific Discovery. His essay 
on the national debt, Our Burden and Our Strength (1864), se- 
cured him the appointment in 1865 as chairman of the national 
revenue commission, which laid the basis of scientific taxation in 
the United States. In  1866-70 he was special commissioner of 
revenue and published important annual reports; during these 
years he became an advocate of free trade. The creation of a fed- 
eral bureau of statistics in the department of the treasury was 
largely due to his influence. In  1871 he was chairman of the 
S e n  York state commission on local taxation. He did good mark 
in the reorganization of the Erie and the Alabama and Chattanooga 
railroads and on the board of arbitration for railroads. In 1877 
he was president of the American Social Science association. He 
died in Nor\\-ich, Conn.. on S o v .  5 ,  1898. He edited many scien- 

tific textbooks, and wrote Robinson Crusoe's ~ ~ o ~ z e y  (1876), 
Our 11Terchant Marine (1882), A Primer of Tariff Refol-m (1884), 
Practical Econon~ics (I 885), Recent Economic Changes (I 88g), 
The Relation of tlze Tarifi to W7ages (1888) and The  Theory and 
Practice of Taxation  goo), edited by W. C. Ford. 

WELLS, HENRY (1805-18781, pioneer U.S. expressman, 
was born in Thetford, Vt., on Dec. 12, 180;. About 1841 he be- 
came agent for Harnden's express at  Albany, S .Y .  Within two 
years he established Livingston, Wells & Pomeroy's express, Al- 
bany to Buffalo, with himself as messenger. H e  carried letters 
for six cents each, one-quarter of the government rate. His serv- 
ices expanded, and with various partners he soon was operating 
from New York to St. Louis and to Bangor, Me. In  18jo he was a 
leader in merging several lines into the Xmerican Express company, 
and was its head for 18 years. I n  IS;;?, with IVilliam Fargo ( q . ~ . ) ,  
he organized LTells: Fargo & Company to serve the California gold 
fields and the gro~ving west. Surviving a great panic in 1855, 
\\'ells, Fargo grew rapidly. I t  furnished a mail, courier, and bank- 
ing service that came to include stagecoach lines from Sacramento 
to Salt Lake City, to Portland, Ore., and to many developing gold 
areas. In  1861 U7ells and associates bought the famous pony ex- 
press and operated it as a Wells Fargo enterprise in its closing 
months. In 1866' they added Ben Holladay's prairie and Rocky 
mountain section to Wells Fargo's overland stagecoach mail service. 

In  1868 JVells founded \!'ells seminary, later Wells college for 
women, at  Aurora. iY.1'. He died in Glasgo~v, Scot.. on Dec. 10, 
1878. (N.  C. 5V.) 

WELLS, HERBERT GEORGE (1866-19461, English 
novelist, journalist. sociologist and popular historian, a powerful 
influence in the movement which worked toward the breakdown 
of the 19th-century outlook in economics, moral and religious be- 
lief. H e  was born at  Bromley. Kent. on Sept 21. 1866. His 
father. Joseph Wells. was the proprietor of a small china shop, n h o  
for t n o  seasons had played professional cricket. and his mother 
had been a lady's maid. Wells grem up under the continual threat 
of poverty, and at the age of 14. after only the sketchiest educa- 
tion, he \\as apprenticed to a draper in LVindsor, a position he 
liked so little that he ran away. Later he made several more 
false starts in life, as a chemist's assistant, as a draper again and 
lastly as an usher at  Lfidhurst Grammar school. There he first 
found opportunity to read. so that a t  18 he won a scholarship to  
study biology at  the Normal School of Science. South Kensing- 
ton. London. where Thomas Henry Huxley was one of his teachers. 
H e  graduated from London university in 1888. 

For several years he lived in considerable hardship, first as a 
student and then as a teacher of science, his financial morries being 
increased by ill-health and by his marriage (1891) to his cousin 
Isabel Mary Wells. This marriage was not successful and in 1894 
Wells joined Amy Catherine Robbins, \tho later became his second 
aife .  Aleannhile, he had turned to journalism and in 1895 
produced his first novel. The Time -Machine, a story of travel into 
the remote future. The novel was successful a t  once, and soon he 
began to produce a series of scientific romances which established 
him as a nriter of startling originality. The T.t70nderfztl Vzsit 
(1895). The Island of Doctor ,Iforeau (1896). The I?zvisible M a n  
(1897), The War  of the I.t70rlds (1898). The First M e n  i n  the Moon 
(1901) and The Food of the Gods (1904) followed, together with 
many short stories collected under such titles as The Stolen Bacilius 
(1895). The Plattner Story (1897) and Tales o f  Space and Ttme 
(1899). In all these Wells showed an immense fecundity of ideas. 
a virtuosity of biological and astronomical fancy that passed far 
beyond the comparatively mechanical inventions of Jules Verne. 

Behind this virtuosity, moreover, lay a passionate concern for 
man and society, and it was this concern that eventually led him 
to abandon fantasy for the realistic comedy of lower middle-class 
life represented by Love and Mr.  Lewisham (1900). Kipps (190;) 
and The History of Mr.  Polly (1910). In these three novels, to- 
gether with Tono-Bungay (~gog), Wells reached his highest 
achievement as a novelist. Here. drawing on memories of his early 
life, he mas able to make himself the spokesman for the inarticulate 
and the frustrated, revealing ni th rare sympathy their aspirations 
and disappointments, their muddled tenderness and distorted 
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dreams of beauty. Here, too, he made his liveliest and most per- 
suasive comment on the social predicament which was soon to be- 
come his main preoccupation. For belief in the biological theory 
of the evolution of the species had led him to a vision of a society 
which \\as evolving, more or less inevitably, toward utopia-a con- 
ception presented in Anticipations (1901). X a n k i n d  i n  the Making 
(1903) and A Modern Gtopia (190s). About this time, too. he be- 
came an active socialist, joining the Fabian society in 1903, though 
soon he began to criticize the methods of the Fabians and was led 
to present his own idea of socialism in such works as K e w  Li'orlds 
For Old (1908) and First and Last Tlzings (1908; rev. 1917). 

From then onward, the pamphleteer and the novelist mere in 
conflict in Wells, and only T h e  History of M r .  Polly,  considered 
by many to be his masterpiece, and the lighthearted Bealby (1915) 
can be considered primarily as fiction. The rest of his novels 
are mainly discussions or illustrations of various social and intel- 
lectual problems. presented, nevertheless. with enthusiasm, humour 
and flashes of his old skill in portraiture. A n n  Veronica (1909), 
T h e  S e w  il facl~tavell i  (191 I), ilfarriage (I~IZ), T h e  T17ife o f  Sir 
Isaac Harman (1914), T h e  Research Magnificent (191 j) and Joan 
and Peter (1918) all belong to this category. while M r .  Britltng 
Sees I t  T l t ro~~g l z  (1916). in spite of prejudice and shortsightedness, 
gives a brilliant picture of the English people during World War I. 
About this time IVells found himself turning to a belief in the 
transcendental-a belief nhich he afteraard renounced. God: the 
I?taisible King (19 I 7 )  and a novel. T h e  Sozd of a Bislzop (191 7 ) .  
are the chief productions of this phase, together ni th  Tlte Un- 
dying Fire ( I ~ I ~ ) ,  a modernized version of the Book of Job. 

The war had shaken LVells's faith in the inevitable progress of 
man and now, turning to his conception of the evolution of society. 
he put forth the proposition that man .could progress only if he 
adapted himself to his changing environment. To  help this adap- 
tation, he began his great work of popular education. of which the 
main productions were T h e  Outline of History (1920; rev. 1931)! 
T h e  Science of L i fe  (1931), written in collaboration with Julian 
Huxley and G. P. Wells, and T h e  W o r k ,  Tt'ealth and Happiness 
of Mankind (1932). At the same time, he continued to produce 
fiction in which, however, his imaginative gifts were almost en- 
tirely subordinated to argument. T h e  Wor ld  of bt7i12iam Clissold 
(1926) carried the "discussion novel" to its furthest possible de- 
velopment, being little more than a huge collection of the tenets 
and opinions of its unamiable central character. Indeed, during 
this period If'ells's literary powers are to be seen less in his novels 
than in the reminiscences of Expcrime.?it i n  A~ctobiography (1934). 

In 1933 he published a novelized version of a film script, The  
Slzape o f  TIzirzgs t o  Come,  which ~vas a reversal to the utopianism 
of his earlier work, but. on the whole, his outlook grew less 
optimistic. Some of his later novels contained much that was 
bitterly satirical: Mu. Blettswortlzy on Ranjpole Isla7zd (1928)~ for 
instance, and T h e  Autocracy of M r .  Parlzam (1930) His Ex- 
periment i n  Autobiography appeared in 1934. In the succession 
of short novels and fables that appeared during the 1930s there was 
an increasingly pessimistic awareness of the tragic dangers of the 
future. T h e  Croqzlet Player (1936). T h e  Brothers (1938) and 
T h e  Ho ly  Terror (1939) are typical in various ways of this new 
development of LTells's thought. He was ill and aging and. with 
the outbreak of World War 11, he lost all confidence in man. 
In Tlze Oz~tlook For Honzo Sapiens (1942) and Mind  at tlte End 
of I t s  Te ther  (1945) he depicted a bleak vision of a vorld in 
which nature had rejected man and was destroying him. He died 
on Aug. 13. 1946. 

In spite of the pessimism of his old age, Wells is remembered 
chiefly as the prophet of that period of optimism and experiment 
that preceded World War I. No other writer caught so vividly its 
energy, its adventurousness, its sense of release from the con- 
ventions of Victorian thought. His influence was enormous. both 
on his own generation and on that which follo\ved. Few did more 
to incite revolt against Christian dogma or against the accepted 
codes of behaviour! especially in matters of sex, in which, both 
in his writings and in his personal life, he was a persistent advocate 
of an almost completely amoral freedom. In many matters IVells 
was hasty, ill-tempered and contradictory, yet he was undeviating 

and fearless in his fight for social equity, world peace and for what 
he considered to be the future good of mankind. 

As a creative writer his reputation rests on his scientific romances 
and on the comic novels of his middle period. The first achieve a 
near poetry which make them part of the popular mythology of 
their age; the latter are among the finest contributions of the 19th 
century to the realist tradition of the English novel. Wells's style 
lacked grace, his psychology lacked subtlety. but the best of his 
work has a vitality, a verve. an imaginative compulsion unsur- 
passed by any of his contemporaries. 

BIBLIOGRAPHY.-G. \Vest, H .  G. Wells (1930) ; N. Nicholson, H. G. 
Walls (1950) ; V. Brome, H .  G. Wells ( I ~ J I ) ,  Six Studies in Quarreling 
(19j8) ; L. Edel and Gordon N. Ray (eds.), Hewy  Janzes and H. G.  
Wells (1958) ; A. West (H. G. Wells's son),  Principles and Persl~asions 
(1958). (N. C .  N.) 

WELLS, HORACE (1815-IS@), U.S. dental surgeon. was 
born at Hartford, Vt., Jan. 21, 181s. He studied dentistry in 
Boston, 1834. and began practice in Hartford, Conn. In  1840 
he first expressed the idea that teeth might be extracted painlessly 
by the application of nitrous oxide gas. He tested the efficacy 
of the gas in this operation on his own person in 1844 and after- 
mard frequently used it in his practice. He was long thought to 
have been the first to use an anesthetic in any operation. and, 
though he was preceded by Crawford Long ( q . ~ . ) ,  he deserves the 
credit of an independent discovery, which through him was first 
brought to attention. He died in New York city, Jan. 24. 1848. 

See "Life and Letters of Horace Wells, Discoverer of Anesthesia," 
J.A~?z.Coll.Dentists, vol. 4, no. 2 ,  pp. 81-210 (June 1944). 

WELLS (THEORODUNUM, FONTICULI: TIDINGTON, WELLIAE, 
~ V E L L E ) .  a city and municipal borough in the Wells parliamentary 
division of Somerset, Eng., 2 1  mi. S. of Bristol by road. Pop. 
(1961) 6.691. Area 2.1 sq.mi. I t  lies below the Mendip hills and 
derived its present name from St. Andrew's wells, which during the 
middle ages were thought to have curative properties. There was a 
Roman settlement there. 

During Saxon times LXrells was one of the most important towns of 
Wessex. King Ine (638-726) built a church there, and in 909 Wells 
was made the seat of a bishopric by Edward the Elder. In  1088 John 
de Tours (or de \'illula) removed the see to Bath. After struggles 
between the secular clergy of Wells and the regulars of Bath, it mas 
arranged in 1242 that the bishop should take the title of "Bath and 
Wells" and should be elected by representatives of the monks of Bath 
and of the canons of Wells. This arrangement continued until the sup- 
pression of the monasteries in 1539 when the election remained with 
the chapter of Wells, the bishop retaining his double title. LXTells be- 
came a borough owned by the bishops before 1160, when Bishop Robert 
qranted the first charter, and became a free borough by charter of 
King John in 1201. It was represented in parliament from 1295 to 
1868. The theological college is well known. The diocese covers all 
Somerset escept Bedminster, .4hbots-Leigh and Brislington. 

The Cathedral .- The beautiful cathedral was executed principally 
by Bishop Reginald FitzJocelin (1174-91) and Bishop Jocelin of Wells 
(1206-42). The western part of the nave and also the lovely series 
of statues on thc west front are attributed to Bishop Jocelin. With 
him was associated a famous architect, Elias de Derham (d.  1245), 
~ v h o  was his steward in 1236. Early in the 14th century the central 
tower was heightened; the piers began to give way and to strengthen 
them the remarkable inverted arches were introduced. The beautiful 
octagonal chapter house on the north side and the Lady chapel at  the 
extreme east were the nest important additions in the same century. 
The whole church is covered with stone groining of various dates, from 
the Early English of the choir to the fan vaulting of the central tower. 
Its plan consists of a nave (161 ft. long, 82 i t .  wide) and aisles, with 
two short transepts, each with a western aisle and two eastern chapels. 
The choir and its aisles are of unusual length (103 i t . ) ,  and behind 
the high altar are two smaller transepts, beyond which is the very rich 
Decorated Lady chapel, with an eastern semioctagonal apse. On the 
north of the choir is the octagonal chapter house, the vaulting of which 
springs from a slender central shaft. The cloister, 160 hy 150 ft., 
extends along the southern wall of the nave. The length of the church 
from east to west is 383 ft. 

On the south side of the cathedral stands the bishop's palace, a 
moated building, originally built in the form of a quadrangle by Bishop 
Jocelin, and surrounded by a lofty cirruit wall. The hall and chapel 
are beautiful structures, mostly of the 14th century. North of the 
cathedral are the deanery and archdeaconry (the latter now used by 
the theological college), the museum and the Chain gate, corlnecti~lg 
the chapter house with the Vicars' hall and the charming 14th-century 
street known as Vicars' close. 

The church of St. Cuthbert has a fine tower with spire a t  the west 
end. I t  is Early English and Perpendicular. 



WELSH LANGUAGE- 
WELSH LANGUAGE : see CELTIC LAKGUAGES. 
WELSH LAWS or .LEGES BRITANNIAE. The earliest and 

best manuscripts of these. whether in their original Welsh or 
Latin, do not date from before 1175-1200. Confessedly recen- 
sions and reflecting current politics. they hear notwithstanding 
so striking a general resemblance to one another that it is hard 
not to credit their common tradition, namely~ that they hail from 
one original codification of British lan. and custom by King Hotvel 
(Hy\vel) 1)da ("the Good"). who died 950. The IVelsh manu- 
scripts fall into three classes, each of n.hich begins ~ ~ i t h  its o\vn type 
of preface: ( I  '1 Those ~vhich refer exclusively to the king of Aberf- 
fra\v in northviest Wales and give other indications that they per- 
tain to that kingdom: i.c., Gxvynedd or I'enedotia. of which Aberf- 
fraw in Xnglesey was the chief royal residence. The jurist Ior- 
werth ap hladog (c.  1200) ~vould seem to be responsible for this 
recension. which Ancurin O w n  in 184 I duhhed. not inappropri- 
ately. the "Yenedotian code." 12) Those 17-hich refer exclusively 
to the king of Dinefn-r (anglice Dynevor) in the "south." hut ~vould 
seem from the preface to have prevailed in Po~vys, The jurists 
favoured are Aforgeneu and his son Cyfnerth. Ov-en unfortunately 
called these the ' :G\~entian code" as pertaining to southeast \\-ales. 
of which the manuscripts provide no indication. ( 3 )  Those which 
refer to both the kings of Dinefxvr and Aberffraw. stating expressly 
that of all the kings in \Vales gold is payable only to these two. 

But as they put Dinefnr before Aberffraw and refer to Rhyr ap 
Grufiudd (d .  I 197 ) . one of the Dinef~l-r kings, and contain a special 
section on Dyfed or Demetia in s o u t h ~ ~ e s t  ]\'ales, they certainly 
pertain to the "south." Owen, however. called them insufficiently 
the "Dimetian code." The jurist named in the preface is Blegy- 
wryd. \\ho is otherwise knoll-n as having intervened in a dispute 
in g j  j, where he is described as "that most famous man" (Bk. of 
Llun Duv, 2 19 1 ,  He is also kno~vn from some ancient Latin verses 
to have been a teacher of l ax  in.Howel's court and to have written 
a book of 1an.s for the king. xvhich book the king gave "ad partem 
dexteram"; i.e., to the "south," in JTelsh Deheubarth. which stands 
for "Dextera Pars Britanniae." the south part of Britannia or \i7ales 
(omitting Llorgann\vg, the country from S~vansea to Chepstox). 

That  these three classes really represent law books in vogue in 
Gwynedd. Eo\\ys and Deheubarth, respectively. seems to be im- 
plied or reflected in the preface of the last-mentioned class. where 
we are told that "Howel ordered three law books to be made. one 
for the daily court to he always with him. another for the court 
of Dinef~vr,  the third for the court of Xberffrax, so that the 
three divisions of \Vales. to ~v i t .  G~vynedd. Po~vys and Deheuharth 
should have the authority of law in their midst. at their need. al- 
n-ays and ready." Readers for their guidance should bear in 
mind: ( I )  That the earliest manuscripts extant were written when 
the Xorman French had long interfered in Welsh affairs and had 
already permanent possession of most of the petty kingdoms of 
south Wales; when also Geofirey of ~ fonmouth ' s  History of tile 
Ki?zgs of Britai?t ~ v a s  further confirming men's minds in the bizarre 
notions of the II'elsh past, vihich had origi~lally been set going 
by the book called Dc  excidio Brita?z?ziae used by Bede. ( 2 )  That 
Howel Dda was not an original begetter of Welsh l a ~ v ;  what Horrel 
did ~ v a s  to "put together the laws of Britannia" (i.e., \Vales) with 
the consent and after the consideration of the \vise men of his 
realm, assembled in one place. ( 3 )  That it is not conducive to 
sound knowledge to accentuate the "tribal" nature of the Welsh 
laws. KO term for "tribe" appears. T o  read "tribes," therefore, 
into the Welsh lam-s is not only to force the text. but to obfuscate 
the emergence of \Tales into the dark age from Romano-British 
Christian civilization. 

BIBLIOGRAPHY.-A. Owen. Ancient  L a x s  and Ifzstitrltes o f  Wales 
(1841) ; A. it-.  Lt'ade-Ex-ans, Wrlsiz :W.lediaevul L a w  (1909) ; T .  Lewis, 
Llnnstrphnn nzs. I I O  (Cardiff, 1912) ; J .  E.  Lloyd ,  Histor>> o f  IYalcs, 
p p  283-356. (1912) ; G.  Evans,  Facsir?zile o f  Chirk Codex  (1921); 
T .  P. Ellis, Tkelrh Tr ibal  Law (1926) ; i l b c r ~ s t w y t h  S tz~dies ,  x (1928). 

(-4. it', W E . )  
WELSH LITERATURE. By LTelsh literature is meant 

literature composed in the Welsh language. S o  account is here 
given of literature composed by ITelshmen in English. to which 
the term Anglo-ITelsh is more applicable. \Velsh literature prop- 
erly so called extends in an unbroken tradition from about the mid- 
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dle of the 6th century to the present day. 

The Cynfeirdd or Early Poets (c. 550-c. 1100).-With the  
exception of two or three short pieces, all pre-Norman poetry has 
survived only in manuscripts written in the 12th. 13th. 14th and 
I 5th centuries-The Black Book of Cor?rtarthe?z ( 6 .  11 70-12301, 
The Book of Aneirin (c. 1250). The Book of Tnliesin (c. 1275) and 
Tizr Red Book of Hrrgest (c. 137j-142j)-and in a f e x ~  others of 
even later date. Although their date is uncertain. i t  is clear that 
many of the poems are very much older than the manuscripts in 
which they have survived. 

Welsh developed as a new analytic language from the older 
synthetic Brythonic by the middle of the 6th century. A note in 
the additizm~?rfn to the Histovia I3ritonz~n~ attributed to Nennius, 
a disciple of Elfodd (d.  ,309). states that the poets Blwchfardd. 
Cian. Talhaern Tad Xwen (the "father of the muse"). Taliesin and 
Keirin (later Aneirin) composed poetry in lf'elsh a t  a time roughly 
contemporary with Ida (547-559). son of Ebbba. The first three 
are mere names, but The Book of Toliesin and The Book of A?teirin 
contain collections of verse which purport to be the works of 
Taliesin and h e i r i n .  All the poems in the former manuscript can- 
not be the work of the historical 6th-century Taliesin. but about 
a dozen of them appear to be authentic. I n  these. which may be 
described as heroic odes or lays. the poet praises the warlike deeds 
and generosity of his lord Urien of Rheged (the modern shires 
of 11-igtown and Kirkcudbright in south Scotland) and moans the  
loss of Owein. son of Urien. The Book of Aneirin, on the  other 
hand. contains a long poem called Y Gododdin, claimed to  be the  
work of Aneirin. The extant text is very corrupt and contains 
many later interpolations, but the nucleus of i t  appears to  have 
been composed (possibly in a form differing much from that in 
which it has survived) by Aneirin toward the close of the 6th  cen- 
tury. I t  consists of series of verses, generally one for each hero, 
often linked together by the same initial phrase or line, and com- 
memorates the ill-starred expedition of the war band of 300 men 
sent by their lord Mynyddawg Nwynfa~vr  of Caereidyn (near Edin- 
burgh) to recapture the old Roman stronghold of Catraeth (Cat- 
terick in Yorkshire) from the Saxons of Deira or to hold i t  against 
them. The background, inspiration and social conventions of the 
poems of Taliesin and Aneirin are typically heroic, the language 
is direct and simple, and the expression terse and vigorous. Among 
other technical adornments much use is made of alliteration and 
internal rhyme. which used in combination gradually developed by 
the 13th century into the intricate system of consonantal 
correspondences and internal rhyme called cynghanedd ( q . ~ . ) .  
The  later development of Welsh poetry owes much in form and 
matter to the continuance of the heroic mode of life. and to  the  
pattern set by the works of Taliesin and Aneirin and those of other 
bards whose compositions have disappeared. I t  is kno

w

n from 
Gildas that Maelgwn Gwynedd (d .  c .  j l i ) .  in northwest Wales, 
had court poets, but not a line of their compositions survived. 

The  connection betvieen the Britons of Wales and those of north 
Britain. weakened by the battle of Chester in c.  61 j was broken 
when P enda. n i th  his British allies, was defeated in 6 j4  or 6 $5 by 
Oswiu (Oswin i . king of Northumbria. Although Welsh survived 
as a spoken language for two or three centuries in S o r t h  Britain 
and some interpolations in the text of Y Gododdir~-in particular 
a stanza which refers to the death of Domnall Brecc in 642-show 
that the heroic tradition of eulogy and elegy was continued there, 
subsequent literary compositions in that region have disappeared. 
Early heroic poetry in Wales proper is first exemplified by a short 
poem in Tlze Book of Talicsin in praise of Cynan Gar~vyn  of 
Powys. \\hose son Selyf was slain in the battle of Chester. This 
poem strikes a note which remained constant in all U'elsh eulogies 
and elegies down to the fall of the Welsh Bardic system: Cynan is 
the bravest in the field, the most generous in his home: all others 
are thrall to him and sing his praises. 

The period between the 7th and 10th centuries is represented 
by a few scattered poems, most of them in the heroic tradition. 
Of poets there are references to Moriran. Meugan. Arofan (bard to  
Selyf ap  Cynan mentioned above) and Afan Ferddig. whose patron 
Cad~vallon ap  Cadfan was killed in the battle of Hexham against 
Oswald of Bernicia in 634: The f e x  authentic poems still extant 
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include "The Eulogy of Cadwallon" (?  by Afan Ferddig), "The 
Elegy of Cynddylan ap Cyndrmyn" of Powys in the first half of 
the 7th century and, less heroic in note and more peaceful in atmos- 
phere. "The Eulogy of Tenby," by an unknown south Wales poet 
toward the end of the 9th century. Early vaticinatory poetry is 
represented by "The Great Prophecy of Britain." a stirring appeal 
c. 930 to the Welsh to unite with the Britons of the north, the 
Irish, the Norse of Dublin, the Cornish and the Bretons to oppose 
the Saxons and to refuse the unjust demands of their "great king." 
probably Athelstan of Wessex. Poetry outside the main bardic 
tradition is seen in nine engly?zion (stanzas of three or four lines) 
praising God; three englynion which are a monologue or part of a 
dialogue from a lost saga; a dialogue partly vaticinatory betneen 
Myrddin and Taliesin, c. 1050-1100; and "The Song of the Wind." 
a riddle poem mhich contains the germ of the later convention 
known as dyfaliad or comparison. 

The poems associated with the name Llywarch Hen were once 
regarded as the work of the 6th-century leader of that name. I t  
is clear, however, that they are the verse remains of a t  least two 
literary sagas composed toward the middle of the 9th century by 
an unknown but highly gifted storyteller of P o ~ ~ y s ,  whose basic 
material mas the traditions which had gathered around the histori- 
cal Llywarch and Heledd, sister to Cynddylan ap Cyndrwyn. In 
these sagas prose was used for narrative and description, and verse 
for dialogue and soliloquy. The prose has been lost, and what the 
sagas were in their complete form can only be guessed from hints 
and references in the verse passages. The metrical form is the 
englyn embellished by alliteration, internal rhyme and incipient 
cynghanedd. The background is the heroic struggle of the Welsh 
of Po\+ys against the Mercians, but the mode is elegiac: Llyvarch 
bemoans the loss of his 24 sons fallen in defense of their land, and 
as he ~ ~ a n d e r s  lonely and poor from place to place he grieves at 
the desolation wrought by the enemy; Heledd. the other central 
figure. bewails the death of Cynddylan and her other brothers, and 
laments the passing of the glory nhich mas once the pride of her 
and her family. The storyteller's mood and that of his people 
is relentlessly conveyed in stanzas of a haunting sadness and charm, 
rendered all the more effective by an extraordinary economy of 
words coupled with the device of incremental repetition. Both 
Llynarch and Heledd are portrayed as tragic, ill-starred figures 
(dzriaid) who envy the different fate of those born to a fortunate 
destiny (dedwydd), and now in their distress they call to mind the 
baneful pride (tmha) in word or deed which brought them to 
their low estate. The sheer poetry and artistic finish of these verses 
make regretful the loss of scores of other sagas referred to in the 
Triads, the "Stanzas of the Graves" and elsewhere, although they 
may never have received the consummate literary treatment mhich 
those of Llyuarch and Heledd received. 

There are other fragments, inferior as poetry to the verses 
associated with Llywarch and Heledd, which were originally so- 
liloquies or parts of dialogue in sagas. Such are the dialogues be- 
tween Arthur and the porter Glewluryd Mightygrasp. between 
Taliesin and Ugnach, between Gwyn ap Nudd and Gwyddneu 
Garanhir; the monologue of Ysgolan the Cleric; the verses praising 
Gereint son of Erbin (the Erec of medieval romance) ; and the 
tantalizing fragment of what appears to be an early native version 
of the Trystan and Esyllt (Tristan and Iseult) story. All these 
are found in The Black Book of Cmmarthen. Other groups of 
verses in the same manuscript show that there once existed in 
literary form a legend of Myrddin Wyllt, the T~ild man of the 
woods xho  ~ ~ e n t  mad at  the sight of a battle, a legend associated 
with Suibbne Geilt in Ireland, and mith Lailoken in Scotland This 
Myrddin (later better known as Merlin) had the gift of prophecy, 
and so "prophecies after the event" came to be attributed to him. 
The historical poet Taliesin also became the central figure in a folk 
tale mhich mas given literary form in the 9th or 10th century, but 
which has survived only in certain monologues spoken by some of 
the characters and preserved in The Book of Talzesin, and in a mod- 
ernized and debased 16th-century text called Hnnes Taliesin ("The 
Story of Taliesin"). As portrayed in the n~onologues Taliesin is 
the young bardic prodigy who surpasses everyone in his knowledge 
of the past, present and future. Hence he too, like Myrddin, came 

to be regarded as a prophet and many vaticinations mere attributed 
to him. 

Nature, a source of similes in the heroic poetry and in the verse 
remains of the sagas, was sometimes a subject of song in its own 
right. Generally, the treatment of the subject is remarkable for 
its sensitive objectivity, its awareness of form, colour and sound 
and its concise expression which is often epigrammatic. In  mood, 
matter and form (that of the englyn) it often overlaps with 
gnomic poetry, which consists of versified sententious sayings 
about man and nature. Most of the gnomic and nature poetry was 
probably produced in the 10th and 11th centuries by poets other 
than the professional bards. Toward the end of the pre-Norman 
period we have a few poems on religious and biblical subjects- 
"The Day of Judgement," "The Plagues of Egypt," L'The Rod 
of Moses," "The Miraculous Harvest" and "The Dialogue Be- 
tween the Body and the SoulH-and others which show acquaint- 
ance with nonnative legends such as those of Hercules and Alexan- 
der and that of the Irish Corroi Mac Dairi. They may be the 
work of inmates of the old Celtic monastic institutions. ' 

Most of this early heritage of song-heroic, vaticinatory, nature, 
gnomic and religious-was developed by the medieval gogynfeirdd. 
Saga poetry gradually died out, for prose became the recognized 
medium for storytelling. 

The Gogynfeirdd or Poets of the Princes (c. 1100-c. 1350). 
--With the consolidation of the principality of Gwynedd under 
Gruffudd ap Cynan (1054-1 137) and his descendants, a new song 
suddenly appeared in that province. I t  is certain. however, that 
the poems of the first bards of this period are the culmination of 
long ages of literary activity of which there is now no record. 
The court poetry of the gogynfeii-dd was the direct and inevitable 
development of the work of the early poets (cynfeirdd) of North 
Britain and Wales. 

The Bardic System.-The bards were divided into grades, the 
upper grade or pencerdd (chief of song) being a high officer of 
the court, whose duty it was to sing the praises of his lord and 
his family, and of God and the saints. He was forbidden to sing 
of love and nature, and his field of song was mapped out and pre- 
scribed. Under him came the bardd teulz~ (the bard of the king's 
war band) who did for the king's household what the pencerdd did 
for the king himself. He also was restricted as to subject, but 
he might sing of love and nature, and such songs as would please 
the ladies but be distasteful to the virile warriors. Last of all 
came many kinds of cerddorion (minstrelsj who might be per- 
mitted ribaldry and satire, and who told the cyfarzuyddyd or oral 
tale which eventually developed into the Mabinogion. 

Across this classification, which is somewhat analogous to a 
similar division in Ireland, cuts another, based on an entirely 
different principle-the grading of the bards according to degrees 
of proficiency. This classification was educational, and lay at the 
root of all learning in Wales. I t  was this latter classification which 
remained in Wales after the loss of its independence; its essential 
feature, the relation of disciple and teacher, persisting almost to 
modern times. In the time of Henry IV it led to the holding of an 
eisteddfod, or session of the bards, to confer certificates of pro- 
ficiency and to prevent the lower orders from flooding the country 
and drifting into mere mendicancy. 

One of the natural results of a bardic system of this type was 
an unparalleled conservatism in literature. Most of the 13th- 
century bards used a conventional diction which was consciously 
archaic in its vocabulary, grammar and idiom. I t  could not pos- 
sibly be understood by any but those classes whose education in- 
cluded the study of poetry. This archaism was one of the means by 
which they produced that "exquisiteness," the aim of all bardism, 
and non-Celtic critics often find it extremely hard to appreciate an 
artistry the methods of which differ so widely from those of their 
own. 

Bardism often went by families, and the first names of the new 
period are those of Meilyr, his son Gn-alchmai and his grandson 
Meilyr ap G~valchmai. who were attached to the court of Gwynedd 
at Aberffraw. Gwalchmai (fl. 1130-80) left on record his Gorhofl- 
edd or "Boasting," a kind of spring song. In his Praise of Owein 
he displays one characteristic of all the gogynfeirdd, description 
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of water, whether of river or sea. Nearly all the great poets of 
this period get their finest effects when they picture the waves 
red with the blood of their enemies. The traditional master of 
the archaic ]+-as Cynddelw ((fl. 1155- zoo), the court bard of the 
prince of Powys. 

The official bards of this period all used the same material 
and used it in the same way. Song and its modes were prescribed 
for them, and to go beyond the stated limits was to be unbardic. 
The poetry of the bardic tradition \\.as not measured by the depth 
and extension of its thought but by its exquisiteness. Its value 
was ornamental, and to be in a position to judge Cynddelv and 
his contemporaries one must think of a culture that sought not to 
interpret life but to adorn it. Two poet-princes, Owein Cyfei!iog 
of P o ~ y s  (d. 1197) and Hywel ab Owein of G~vynedd (d. I I ~ O ) ,  
stand out in clear distinction from the contemporary bards. Cy- 
feiliog's most famous work is the Hirlus, "The Long Grey Drinking 
Horn:" in vihich he describes his warriors making merry over the 
mead after a victorious raid. Hywel ab Omein's departure from 
convention is even more striking than that of Cyfeiliog; for the 
first time in Welsh literature appears the love of country. He 
loved beauty. in the modern sense; land and sea and Tvomen and 
the Welsh speech spoken in cultured accents by his lady all awoke 
in him the emotion of awe and wonder. and he unifies in his own 
experience all these beautiful things. The gogynfeirdd alternated 
throughout this period between marwnad (elegy) and moliant 
(eulogy) until the time when the English conquest of JVales re- 
moved from Welsh life the occasion of both. The period ends with 
the most famous of all the \Velsh ~~tarw?zadau, sung by Gruffudd ab 
yr Pnad Coch, after the death of Llym-elm (Llewelyn) (d. 1282). 
the last prince of LTales. 

The religious verse of the gogynfeirdd, comparatively small in 
bulk. is on the whole simpler in style than the eulogies and elegies. 
A set type of ode is the rnarwysgafn (deathbed song), in which the 
poet. sensing the approach of death, confesses his sins and prays 
for forgiveness. Other religious poems are in praise of God and 
the Trinity. to saints, on the torments of hell and on the birth of 
Christ. They illustrate the gradual widening of the bardic horizon 
but there is not much sacrifice of conservatism in diction. 

T h e  Later Gogy?zfeirdd.-With the princes and their pageantry, 
there passed away the older modes and conventions of Kelsh 
poetry. The audience that could once accept and understand the 
intricate and involved azodl (a long stanza with a single rhyme 
throughout) of the old period could no longer find the means to 
educate themselves for the understanding of it. The old metres 
still remained, but the language became simpler. The poetical 
conventions which governed the old poetry having been thus in 
part relinquished. it IT-as necessary to invent a nen- presentation 
of poetry. which contained some element that could be regarded 
as a substitute for them. The poets who sang in the years be- 
tween the English conquest (1282) and Dafydd ap Gwilym ($. 
1340-70) seem either to have returned to an earlier poetic fashion 
or to have been influenced by new ideas from other lands. The 
probability is that both suppositions are true; that is to say, the 
poets of the bardd tezrlu class. whose work has not been preserved, 
were greatly influenced in the 11th century by other trends in 
poetry, but this influence did not penetrate into the ~vork of the 
penceirddiaid until the loss of Welsh independence had made them 
more directly dependent on what (to use an anachronism) might 
be called middle-class opinion. 

Whereas in the early period exquisiteness iyas sought in archaic 
precision and in the suggestion of older modes. the new poets em- 
ployed colour and form to an extent hitherto unknown in Welsh 
poetry and unparalleled in later times. Dress: jewels, armour, a 
lady's hair and cheeks, her form and gestures, even her silences 
are amply and precisely described in poetic ~vords. The famous 
names in this period are those of Gruffudd ap Rlaredudd ((fl. 13 52- 

82): Gruffudd ap Dafydd (fl. c. 1300) and Casnodyn ($. 1320-40) 
who all flourished in the first half of the 14th century. 

Early and Medieval Prose (c. 900-c. 1500) .--The earliest ex- 
amples of LVelsh prose are of a utilitarian nature: notes and glosses 
on Latin texts dealing with weights and measures. a record of an 
agreement made concerning the ownership of a piece of land and 

lists of dues to be paid to a church of St. Teilo's. A more substan- 
tial text is the 10th-century Compu t z~s  Fragment of 2 4  lines which 
contains an incomplete commentary on a problem of astronomy. 
Their latinized vocabulary and syntax point to an ecclesiastical or 
monastic origin. Shortly before the middle of the 10th century 
HOR-el (Hywel? Dda (d. g jo ) ,  according to the tradition recorded 
in the medieval law books, had the Welsh laws codified. The  oldest 
extant version is in Latin, but the \Telsh version in Tlte Black 
Book of Cltii-k ( c .  1200) derives from an earlier exemplar. I t  is 
difficult to assess how close this version may be to the original codi- 
fication. However that may be, in the legal texts prose of a high 
order is used to describe, to define and to express precise distinc- 
tions in the organization of a complex society. Although there 
is no conscious effort a t  literary effect, there is a wealth of legal 
and technical terms, some of native and others of Latin origin, 
and a sustained clarity of expression. 

The merits of the legal texts prepare one for the more conscious 
literary use of prose by the storytellers (cyfarwyddicrid) whose 
craft must be at least as old as that of the poets. They recited 
for entertainment oral tales of which the underlying material rvas 
a medley of mythology in decline, folklore and heroic. pseudo- 
historical and aetiological elements. Some of these tales v-ere 
recorded in writing. whether by the cyjarwyddiaid or by others 
is not known. The most famous collection is that called the 
Mabinogiorc preserved in Tlce Whi t e  Book of Rltyddcrch ( c .  1300- 
z j j  and T h e  Red Book of Hergest. Mabinogion, long regarded 
as a plural of the authentic word mubinogi (youth, tale of youth) 
derives from a scribal error and so is a meaningless, but con- 
venient! title for the collection of 11 tales. all anonymous. which 
range in date from the second half of the I ~ t h  century to  the close 
of the 13th. These tales. it must be emphasized. are conscious 
literary compositions. based on older oral material. and not me- 
chanical reproductions of the cyfurz~ydd 's  stock in trade. The 
greatest as literature are the four related stories "The Four 
Branches of the Mabinogi," composed in the second half of the I ~ t h  
century by an unknown writer from Dyfed, a fine artist in the use 
of description and dialogue. in the delineation of character and in 
investing incidents with a pathos and imagination which often 
transcend place and time. The author of " C u l h ~ ~ c h  and Olwen" 
( c .  IIOO), using basic material of the same kind as that which 
underlies the "Four Branches," appears to have kept closer to the 
oral cyjavzuyddyd. He is less serious and on a lower artistic level. 
His delight in style for its own sake and his fondness for bravura 
and grotesque elements, together with his tendency to overcompli- 
cate the story, prepare one for the later decadent aveithiau 
(rhetorics) IT-hich are in part obvious parodies of the Jlabinogion.  
"The Dream of Rhonabmry." composed in Povi-ys late in the 13th 
century. forms an artistic whole. but again the style is consciously 
ornate and full of studied contrasts, and the action tends to be- 
come lost in the long and involved descriptions. I t  is significant 
that the colophon states that the story could not be told "~vithout 
a book." Three of the ,Ifabi?zogio?t tales, viz.. "Owein and Luned" 
(or "The Lady of the Fountain"). "Geraint and Enid" and "Pere- 
dur son of Efrawg:" represent the transition from the purely native 
tales to those composed under Norman influence. The basic ma- 
terial of all three is largely native. but there is French influence 
in certain place and personal names. social conventions and general 
atmosphere. These tales correspond to the Yva in ,  Erec  and 
Pevcez~izl of Chrktien de Troyes. and the exact relationship between 
the Welsh and French texts has long been a subject of debate. 
The weight of evidence sho~l-s that ChrPtien's French versions and 
the Welsh tales derive independently from earlier French prose 
versions (now lost) which in turn TT-ere adaptations (possibly the 
work of Xormanized i\?elsh or Breton conte~rrs)  of pre-existing 
LlTelsh oral stories. Artistically these romances with their extreme 
sophistication and dreary longz~~?urs  S ~ O T T  a decline from the native 
tales with their directness, restraint and disciplined selection of 
material. 

Many translations from Latin and French played a part in the 
evolution of a prose which could express aspects of human thought 
and activities not often touched upon in the tales. Most of the 
translators are unknown by name, but they were probably monks 
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and parish priests. Whether the medium of the original TTas prose 
or verse, the Welsh version is invariably in prose. Of the texts 
translated from Latin the following deserve mention: Deb y By t  
(from the Imago iClundi of Honorius Augustodunensis); many 
lives of saints; Gweledigaeth Bawl Abostol (the Visio Sancti 
Pauli) ; Adrian ac Ipotis (from the Disputatio Hadrianz Impera- 
toris et Epicteti) ,  Cynghoreu Catwn (the Disticha Catonis). Y 
Bibyl Ynghymraec (the Promptuarium Bibliae), three independent 
versions each of Dares Phrygizls, of Geoffrey of Monmouth's 
Historia Regum Britan~ziae, and of the lost original Latin of "The 
Chronicle of the Princes of Wales"; and Hystorya Grz~f fydd ap 
Cynan (its Latin original disappeared). A Welsh version of the 
Seven Wise Men  of Rome is a free retelling of the story rather 
than a close translation of any text. The translations from 
French, which are fewer in number, include: versions of the 
Chanson de Roland; the Chanson d'otinel; the Gestes and the 
Pelerinage of Charlemagne; the Queste del Saint Graal and 
Perles~aus,  which form part i and part ii respectively of Y Seint 
Greal. Most of these translations uere produced in the 13th and 
14th centuries. Their prose is to a large extent experimental and 
influenced in varying degrees by the language and style of their 
originals, but a t  its best, as in Y Seint Greal and Seith Doethon 
Rufein,  it is not an unworthy development of the prose of the law 
tracts and native tales. Toward the end of the medieval period a 
few translations of religious, moralistic and allegorical texts from 
English appeared. some of them based on early printed books. 
These uere produced mainly in south Wales. 

I n  summary, the development of medieval prose was hampered 
by a lack of alliance between the heirs of the Welsh literary tra- 
dition and those who cultivated the wider learning and culture of 
western Europe. The inspiration for the fashioning of a new prose, 
able to express all facets of human thought and activities, arose 
toward the middle of the 16th century from the joint upheavals 
of the Renaissance and the Protestant Reformation. As \\ill be 
seen, it mas the humanists, Protestant and Catholic, who laid the 
foundations of modern Welsh prose. 
The Golden Age of the Cywydd, 1350-1450.-The conquest 

of Wales by Edward I did not put an end to the poetry associated 
with the royal courts of Gwynedd and Powys. I ts  effect was to 
transfer its patronage from the prince to the uchelwyr (landed 
aristocrats), and to diminish its prestige. Henceforth there \!as 
to be no legal recogn~tion of the pencerdd and his particular de- 
partment of song at the expense of the bardd teulu. The dimin- 
ished prestige of the bards formerly associated with the native 
princes gave an opportunity to the lower orders nhose work had 
not hitherto been regarded as meriting preservation by the copyists. 
Indeed, in south LVales, where the Normans had been established 
for a whole century before the conquest of Gwynedd in 1282, the 
old song 7 ~ a s  gradually dying out, and the lower orders in the south 
were becoming more and more vocal. 

\Vhile Gruffudd ap Maredudd and Casnodyn in Gwynedd were 
still, though in a simpler form. following old conventions of the 
gwawd, the pencerdd's song, the unknown bards of south Wales 
were developing an entirely new literature of which there is no 
trace in the manuscripts before the work of Dafydd ap Gmilym 
who, like his contemporary Chaucer in England, may be regarded 
in his ou7n land as the father of modern poetry. 

Dafydd ap Gwi1ynt.-Dafydd was probably born about 1320. 
His family is associated with Dyfed, but he seems to have spent 
most of his time at  his kinsmen's home in north Cardigan. 

In  the first of his periods he wrote according to two entirely 
distinct traditions. His awdlau to his patrons, his uncle Llywelyn 
and Ifor Hael, follow the strictest conventions of the later gogyn- 
feirdd; he sang these as a pencerdd. At the same time, he pro- 
duced a large body of poetry in what must be regarded as the 
tradition of the bardd teulu. These are cywyddau and traethodlau. 
The cywyddau are in couplets of seven syllables, one rbyme ac- 
cented and the other unaccented; in his first period they are not 
regularly in cynghanedd as the rules of the pencerdd's song de- 
manded. His other form, the traethodl, is also in couplets of seven 
syllables, but both rhymes are unaccented and there is no cyng- 
hanedd at all. From the fact that his cywyddau are the earliest 

knonn, and that his name was always associated with the cywydd 
by his contemporaries, he came to be regarded as the inventor of 
the cyz)ydd. There is. however, ample reason to suppose that 
Dafydd's work was only the culmination of a long process of de- 
velopment among the bezrdd teulu in a part of Wales which. both 
politically and socially, had been for a century cut off from the 
main tradition of Welsh poetry. 

Dafydd's important advance was in diction. In  his cywyddazc 
he discarded the old archaisms and n rote in the ordinary language 
to the educated Welshmen of his own time. His successors fol- 
lowed his lead. and the old diction fell out of use. He thus estab- 
lished the standards of modern Welsh. 

The substance of his poetry was also new. Up to his time, the 
bards mere confined by regulation to a fexv well-defined subjects. 
Dafydd, honever. listened to the songs which were then delighting 
the ordinary educated man in Europe, and he reproduced them in 
his cyzayddau. The chief influences on his work were the songs 
of the clerzci vagantes (wandering minstrels) and of the trouvires 
of Frdnce. The conventional divisions into which the poetry of 
the troubadours and trouvkres is divided-aubade, serenade, ten- 
son. pastourelle and so on-are faithfully and minutely reproduced 
in his ~qork. Besides this, a large part of his poetry is derived 
from the uandering minstrels' popular songs in Latin, French and 
possibly in English. He has been hailed, without much discrimina- 
tion, as the greatest of love poets. but of love poetry as such, he 
wrote very little. Love is a peg on which he hangs his exquisite 
nature poems, and it is in these that one finds his greatest achieve- 
ment. In his nature poems he makes use of two conventions. that 
of the llatai or love messenger (already used by Lly~varch ap 
Lly~qelyn, known as Prydydd y Moch, fi. 1173-1220) and that of 
the dyfaliad or descriptive poem. The first part of the poem is 
generally a conventional statement of his love for a lady, the second 
a short address to a bird or a fish or a natural feature, such as the 
cloud or the uave, praying it to take a message to the lady; the 
third and main portion is a minute description of the messenger. 
To Dafydd nature was purely external, and it had no mystical 
significance. But his treatment invested it with a new wonder. 

Dafydd ap Gwilym's Contemporaries.-Dafydd's influence was 
taofold: not only was the cywydd established as the leading form, 
but the new subjects came to be recognized as themes fit for 
poetry. One of his oldest contemporaries, Gruffudd ab Adda ( d .  
1344?), wrote a cywydd "to a birch tree that had been made into a 
maypole at Llanidloes," which goes much further than Dafydd in 
the direction of the modern conception of nature. 1010 Goch ic .  
1320-C. 1398) wrote a fine cywydd to the llafzcrwr (husbandman) 
mhich shoas traces of contemporary English ideas as seen, for 
instance. in Piers Plowman. Llywelyn Goch Amheurug Hen (fE. 
1360-90) wrote some of his earlier poems in the gogynfezrdd tradi- 
tion. but his Elegy to Lleucu Llwyd, his best-known mark, is a 
cywydd and combines ni th  striking success the Welsh tradition of 
the elegy with the imported form of the serenade. Other poets 
almost contemporary with Dafydd were Gruffudd Llu~yd ap 
Dafydd (fi. 1380-I~IO),  who sang two superb cywyddau to Omen 
Glendower, and Rhys Goch Eryri ( c .  1365-c 1448), who is chiefly 
famous for his literary quarrel on the nature of true poetry with 
SiBn Cent and Llywelyn ap y Mocl (d. 1440)  the author of a 
cy.&ydd which gives a spirited description of a battle in which the 
poet fled. The most elusive figure in this period is Si8n Cent (d. c. 
1430), to vihom are attributed a number of cylejyddau brud (semi- 
political songs) in the form of prophecies, and cywyddau'r byd, 
similar in every respect to the poems du temps jadis (of olden 
days), so popular in every country in Europe at  the beginning 
of the 14th century and exemplified in the works of Fran~ois  Vil- 
lon, William Dunbar, RIichel Menot and G6mez Manrique. I t  is 
probable that these poems are by many hands. but the dominant 
thought of them all is so characteristic that they were attributed 
to the traditional name of SiBn Cent. 

Dafydd up Gwilym's Successors.-With the dawn of the 15th 
century the cywydd entered a new7 period. The poets purified the 
cywydd from the last traces of the old convention. 

Dafydd Kanmor ( c .  1420-C. 1490) in treatment of his subject 
and in imagination is inferior to most of Dafydd's contemporaries, 
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but in his mastery of the cywydd form he had no equal. His 
poem "Llio's Hair" and his "Maiden's Elegy." ainong others, mark 
the zenith of that conception of poetic art which aimed at sim- 
plicity. Lewis Glyn Cothi (fl. 1447-86) and Guto'r Glyn (fE. 
1433-93) show a further advance in the handling of the cywydd 
metre. In their work for the first time a real consciousness of 
nationhood among the Welsh is detected. Other poets of this 
period were Maredudd ap Rhys (fE. 1430-jo), Hywel S~vrd~val (fE 
1430-60): Tudur Penllyn (fl. 1470) and Dafydd Llwyd ap 
L l y ~ e l y n  (c. 1420-c. I 500). 

The Silver Age of the Cywydd, 1450-1650.-For a short 
time there arose a school of literary formalists. The chief of this 
school was Dafydd ab Edmlvnd (8.  1449-1 ~ o o ) ,  who at  the 
eisteddfod of the bards held at Carmarthen in 14j1 rearranged 
the 24 canonical strict metres. The main characteristic of his 
poetry is its great ingenuity. His poetic heir was his nephen Tudur 
Aled (d. I j26) who made a further rearrangement of the rules 
of poetry, and whose poems in execution, mark the very zenith of 
the bard's craft as conceived in that age. His contemporary Gutyn 
Owain (fl. 1460-1 jooj,  though too much of his ~nolia~zt consists 
of genealogical details, could in his dyfaliadau rival even Dafydd 
ap Gwilym. 

In  the latter part of this period, two events of supreme impor- 
tance occurred-the Reformation and the accession of the Tudors. 
The former had little immediate influence on literature, except in- 
directly through its effect upon the language, since, with the decline 
of the old Catholic educational system, the general appreciation of 
literature was diminished. The Tudor policy of encouraging the 
spread of English at the expense of Welsh, and of inducing the 
Welsh aristocracy to emigrate to England, almost destroyed the 
old Welsh culture which was altogether bound up with the lan- 
guage. Yet for more than a century after Henry VII the bards 
plied their craft, though patronage was much diminished. SiBn 
Tudur (d. 1602) satirized the new aristocracy of profiteers. 
Edmwnd Prys ( I  j44-1623), archdeacon of Merioneth, is best 
known for his "contention'' with William Cynwal (d. 1j87 or 
1j88) and for his biting satire on contemporary manners as well 
as for his version of the Psalms in the old ballad metre. William 
Ll9n ( I  53 5-80) and SiBn Phylip (c. I j43-1620) are among the 
great poets of the silver age of the cywydd. 

The Rise of Modern Prose (c. 1550).-Traditional Welsh 
prose, which was becoming increasingly debased toward the end of 
the I 5th century, was not an adequate medium of expression for 
the surging thoughts of the Renaissance and the Reformation. The 
humanists succeeded in fashioning a new prose with its accidence 
based on the language of the bards, its style and cadences on clas- 
sical authors and its vocabulary enriched by new formations and 
extensive borrowings. Thus they laid the foundation of modern 
prose at  a time when Welsh printed books began to appear. 

The first Welsh book, Yn y Lhyvyr hwn, published in 1547! con- 
sisted of extracts in Welsh from the Scriptures and the Prayer 
Book. Probably in the same year was published William Sales- 
bury's 011 Synnwyr Pen, a collection of proverbs. From this time 
Welsh prose literature began to take definite form, and may be 
studied under four headings: ( I )  the Reformation; ( 2 )  the Coun- 
ter-Reformation; (3 j the Welsh Renaissance; and (4) Puritanism. 

The Ref0rrr~ation.-The most important name among this group 
of writers is that of William Salesbury (c. 1j20-C. I j84). His 
work, begun in 1547, culminated in his translation of the New 
Testament published in 1567. If one considers accuracy of idiom 
and fidelity to the original, Salesbury's Testament must be called a 
great pioneer work. Uriiortunately it is marred by his philological 
foibles and the mechanical means which he employed to make the 
language intelligible in every part of Wales. In the same year 
was published the Ii'elsh Prayer Book, also translated for the 
greater part by Salesbury in collaboration with Richard Davies 
(c. I ~ O I - S I ) ,  bishop of St. David's. In  I j88 was published the 
Welsh Bible translated by William Morgan (c. I j41-1604), bishop 
of St. Xsaph, aided by Edmwnd Prys. This translation, revised 
and amended by Richard Parry ( I  j60-1623), bishop of St. Xsaph, 
and John Davies (c. 1567-1644), was republished in 1620-the 
version which is used to this day. I t  would be difficult to exag- 

gerate the importance of these three translations, the Testament 
and Prayer Book of 1567 and the Bible of 1j88 and 1620, in the 
development of Welsh literature. From I j88 onward there was 
no break in the production of Welsh prose books. The first were 
translations from English and Latin aimed at grounding the Welsh 
nation in the principles of the Reformation. The following are 
the chief among them: Deflyniad y Ffydd ( I  595): a translation 
of Bishop John Jewel's rlpologia, by Morys Kyffin (c. I j jg-98) ; 
Pevl Mew~z Adfyd ( ~ j g j ) ,  a translation of Miles Coverdale's A 
Spiritual and Most Precious Pearl, by Huw Le~vys ( I 562-1 634) ; 
Honziliau (1606j, a translation of the Homilies, by Edward James 
(c. I j69-c. 1610); Llwybr Hyjovdd (16301, a translation of 
Arthur Dent's Plain ~kfan's Pathway, by Robert Llvvyd (1565- 
1 6 j j )  ; Yr Ymarfer o Dduwioldeb (1630)) a translation of Lewis 
Bayly's Practice of Piety, by Rowland Vychan (c. 1590-1667) ; 
Llyfv y Rcsolz~tion (1632); a translation of Robert Parsons' Chris- 
tian Directory, by John Davies of ?vIallwyd (c. I 567-1644), T o  
these must be added the unpublished works of Ellis Gruffydd (b. 
c. I joo), especially his Chronicle from the creation to 15 52. The 
latter part of it sheds much light on the life of the court and the 
army. 

The Counter-Reformation.-During the years in which the 
reformed religion was being established in Wales, Welsh society 
and the LVelsh language were at their lowest ebb. Every book 
during this period bewails the general ignorance. The Catholic 
writers of the Counter-Reformation regarded the new religion as 
something imported from England, and they thought that the way 
to preserve the old religion was to insist on the old Catholic cul- 
ture. This was why Gruffydd Robert (c. 1522-C. 1610)~ canon 
of Milan, published his Dosbartlz Byrr, the first printed grammar 
of the Welsh tongue. I t  consists of a series of discussions be- 
tween teacher and disciple, and in beauty of style it stands among 
the greatest monuments of Welsh prose. Other works stimulated 
by the desire to preserve the old religion were: Gruffydd Robert's 
Df-ych Cristia~zogawl ( I  58 j )  ; Theater dzl Mond (1615)~ a transla- 
tion from the French, and two other books in 1609 and 1611 by 
Rhosier Smyth (1j41-16zj); Athravaeth Gristnogawl (1617) by 
Morys Clynnog (c. 1525-81) ; and Eglurhad Helaethlawn (1618), a 
translation from the Italian. All these and some others were pub- 
lished on the continent. 

The Welsh Renaissance.-Just as Italy and other European 
countries under the Renaissance turned to the Latin and Greek 
classics, so Wales turned to its own classical tradition of bardism. 
The result mas the publication during this period of some of the 
most important Welsh grammars. Gruffydd Robert's Dosbarth 
Byrr, already mentioned, was followed in I j92 by the Cambro- 
brytannicae . . . Institutiones of SiBn Dafydd Rhys (1534-C. 
1609), which was an attempt to set out before the learned world 
the rules of bardic poetry and principles of the Welsh language. 
This work was the foundation of all later grammatical studies, 
though Rhys was far surpassed in scientific knowledge by John 
Davies of Mallwyd, who published his Antiquae Linguae . . . Rudi- 
nzenta in 1621 and his great Dictionarium Duplex in 1632. The 
Latin-Welsh portion of this dictionary was based on the work of 
Thomas LViliems of Trefriw (c. I j 50-c. 1622): still in manuscript. 

Puritunisnz.-So far  the writers of Welsh prose had contented 
themselves with translation. I t  was left to a Puritan, Morgan 
Llwyd (1619-59), to make an original contribution to Welsh 
religious thought. He came under three influences, namely, the 
Quakers, the Fifth Monarchy men and Jakob Boehme, the Ger- 
man mystic. His chief work, Llyfr y Tri Aderyn (The Book of 
Three Birds) in 16j3, is a disquisition in two parts, on the theory 
of government and on religious liberty. under the form of a disputa- 
tion bet~veen the eagle (Cromwell or the secular po~ver) ,  the raven 
(the i\nglicans or organized religion) and the dove (the Noncon- 
formists or the followers of the inner light). I n  this and in many 
other works, notably Llytlzur ir Cymru (1653), he expounded a 
mystical gospel which had very little influence, though many edi- 
tions of his books were published. The most notable prose work 
between Llyfr y Tri Aderyn and Ellis Wynne's Y Basdd Cwsc 
(1703) was Y Ffydd Ddi-fluant (1667), enlarged in 1671 by 
Charles Edwards (1628-post 1691). 



WELSH LITERATURE 
From the time of Morgan Llwyd until well on in the 19th cen- 

tury translations, mostly of theological works, poured out of the 
Welsh press and it is almost impossible to thread one's way among 
these thousands of books. Many were inspired by the Society for 
Promoting Christian Knonledge (S.P.C.R.). Among the clergy 
who produced books of this description were Edward Samuel 
(1674-1 748), who published among other works HoIl Ddyledswydd 
Dyn (1718), a translation of The R'lzole Dzcty of Man (first pub- 
lished in 16 j8 and assigned to Richard Allestree) ; Moses Jtrilliams 
(1685-1'j42), a most diligent searcher into LTrelsh manuscripts 
and a translator; Griffith Jones of Llanddowror (1683-1 761 'I, the 
father of Welsh popular education; Iaco ab De~vi  (1648-1 722); 
and Theophilus Evans (1693-1767), the author of Dryclz y Prif 
Oesoedd (1716, 1740) This book, like Llyfr y Tri Aderyn and 
Y Bardd Cwsc, is established in the annals of Welsh literature. 

Ellis Wynne o Lasynys (1671-1734) is regarded as the greatest 
of Welsh prose nriters. His first work was a translation of Jeremy 
Taylor's Holy Living, under the title of Rlzeol Buclzedd Sanctaidd 
(1710); his second, the immortal Gweledzgaetheu y Bardd Cwsc 
(1703). an adaptation of Sir Roger L'Estrange's translation of the 
Sz~ekos of the Spaniard Francisco Gomez de Quevedo y Villegas. 

The Rise of Popular Poetry, 1600-1750.-1Vhen Henry VII 
ascended the throne the descendants of the old JVelsh gentry 
began to look toward England for recognition and preferment, and 
their interest in their own country began to wane. I t  gradually 
came about that the poets of the older school had no audience. 
The only poets who still followed the old tradition were the rich 
gentlemen-farmers who "sang on their ov-n food," as the Welsh 
phrase goes. X neTv school. however, was rising. The nation at 
large had a vast store of folk song and it was this, despised and 
unrecorded, which, combined with imitation of contemporary 
English popular poetry and the more sophisticated lyrics, formed 
the groundwork of the new literature. 

The first landmark in this nelv development was the publica- 
tion in 1621 of Edmwnd Prys's metrical version of the Psalms and 
in 1646 of the first poem of The Welshmen's Candle (Canwyll y 
Cymry) of Rhys Prichard (c. 1579-1644), vicar of Llandovery. 
These works were not written in the old strict metres peculiar to 
Wales, but in the free metres, like those of English poetry. The 
Psal~rts is of great importance, as these were about the first metri- 
cal hymns in use. Prichard's work, the first complete edition of 
~ilhich was published in 1672, consisted of moral verses in the 
metres of the old folk songs (Penillion Telyn). Many other 
poets of the early part of this period wrote in these metres, 
such as Rowland Fychan, Morgan Llwyd and William Phylip (d. 
1669). Poetry in the free metres, however, was generally very 
crude, until it was given a new dignity by the greatest poet of 
this period, Huw Morys of Pontymeibion (1622-1 709). Most 
of his earlier compositions are love poems, perfect marvels of 
felicitous ingenuity and sweetness. Toward the end of the period 
came Lewys Morys (1701-6j), the creator of a new period, the 
inspirer and patron of Goronwy Owen. As were his brothers 
Richard and William, he was an accomplished scholar. His poetry, 
except for a few well-known pieces, will never be popular, because 
it does not conform to the modern canons of taste. 

The Revival, 1750.-The middle of the 18th century was, after 
the 14th, the most fruitful period of Welsh literature. Up to this 
time, Wales had lain in a terrible stagnation, both social and 
literary; a people, who had until now never lacked self-expression 
in literature, had become inarticulate. I t  was clear that one of 
two things was essential if Welsh was to survive as a language of 
culture-either a recreating literary influence from the outside, 
or some great spiritual or intellectual revival which would stir the 
people once more into articulate expression. I t  was a coincidence 
that both these events should happen in Wales at  the same time. 

The first event was the adoption by Goronmy Owen (1723- 
69j ,  inspired by Lewys Morys, of the literary standards of the 
English Augustan classicists; the result was the reintroduction 
into Welsh poetry of the cy.ioiydd and the awdl in all their traditional 
correctness of form. but with a new and larger content. Around 
Goronwy Owen were grouped other poets ~vho  thus established a 
classical school of poetry lvhich is alive to this day. The more 

important among them were William Wynn of Llangynhafal 
( I  709-60). Edward Richard ( I  714-77) and Evan Evans ( I  731- 
88). Much of the literary activity represented by this school 
was associated with the Welsh community in London, and with 
the establishment of the Cymmrodorion society which in turn led 
to the establishment of local eisteddfods in Wales under the aus- 
pices of the learned societies. These eisteddfods. by offering a chair 
for an azudl (this practice it  must be noted only dates from the 
end of the 18th century), perpetuated the classical form (i.e., 
cyzghanedd and the strict metres) which would have o t h e r ~ ~ i s e  
certainly disappeared. Thus Goronwy Owen is the fountainhead of 
modern classicism. His successors, the eisteddfodic bards. though 
greatly inferior to him in poetic power, did much to reintroduce 
the kno~vledge of the classical forms; chief among these was 
Dafydd Ddu Eryri (1759-1822) ~ i ~ h o ,  both as a writer of awdlau 
and as a grammarian, was the teacher of the 19th century. 

His successor. Dewi Wyn o Eifion (1784-1841), was the first 
to deviate from the strictness of the old tradition, and much of 
his work is strikingly deficient in quality. Eben Fardd (1802-63) 
was the last of the 19th-century eisteddfodic bards who made any 
real contribution to literature; he is the greatest poet of the de- 
scriptive school. After him eisteddfodic poetry (i.e., poetry in 
the classical tradition) suffered eclipse; the last 40 years of the 
19th century, though an enormous mass of so-called poetry mas 
produced, saw what was probably the nadir of popular taste. The 
end of the 19th century was marked by a reaction toward Goronwy 
Owen and Dafydd ap Gwilym. 

The Free il4etres, 1750-1890.-The classicists of the 18th cen- 
tury stood aloof from the Methodist revival, but it was the in- 
tensity of the religious emotion now set free for the first time 
that broke the inarticulateness which had befallen Wales. The vast 
store of experience and expression \irhich had been accumulating 
out of sight in the Penillion Telyn was a t  last displayed in the 
hymns of William Williams Pantycelyn ( I  71 7-91), almost the first 
poet to use the free metres for a serious purpose. He was fol- 
lowed by many hymn writers, the greatest being Ann Griffiths 
(1776-1805), who alone shows a trace of that mysticism which 
was lost in Wales after Morgan'Llwyd. The literary importance 
of the hymns lies in the preparation of the Welsh language for 
secular poetry. All the poetry of the 19th century betrays its 
religious origin, the later poetry no less than the earlier. John 
Blackwell (Alun) (1797-1840) may be regarded as the father of 
the modern secular lyric. Much of his inspiration came from con- 
temporary English songs and in originality he is inferior to Ieuan 
Glan Geirionydd (1795-18jj), who founded the Eryri school of 
poetry inspired by the natural scenery of Snowdonia; the best- 
known member of this school is Glasynys (1828-70). These 
earlier lyric writers were followed by a more Bohemian group 
consisting of Talhaiarn (1810-70), Mynyddog (1833~77) and 
Ceiriog (1832-87). Ceiriog was the greatest lyrical writer of the 
century. Only one poet, Islwyn (1832-78), made a success of the 
long poem. His Ysto7.m is a series of meditations on life and art, 
and parts of it are in imitation of Alexander Smith and influenced 
by Edward Young's Night Thoughts. 

Prose, 1750-1800.-For a long time after 17jo Welsh prose, 
though abundant in quantity, had a very narrow range. The end 
of the 18th century, however, saw much activity in political 
thought, which was the direct result of the French Revolution. 
The most important of the early political writers was John Jones 
Glan-y-gors (1766-1821)! who was much influenced by Thomas 
Paine. Later, when modern liberalism began to emerge, political 
writing, after the establishment of the periodical press. became 
an important part of Welsh literature. Two great political thinkers 
and writers of the century were Samuel Roberts (1800-85) and 
Gwilym Hiraethog (1802-83). 

Literary criticism up to the middle of the 19th century had 
been confined to the work of eisteddfod adjudicators who were 
still acting on the old classical theory, z~t pictura poesis ("poetry 
is like painting"). The first appearance of a criticism which 
might be said to follow European standards was in the articles of 
Lewis Edwards (180~-87), the founder and editor of the Traeth- 
odydd, though his ideas were dominated by the Edinburgh 



school. Literary criticism made no progress at all until the great 
revival in the 20th century. I t  was in this period that Wales had 
its national novelist. Daniel Owen (1836-95). who like Dickens 
"wrote mythology rather than fiction." His novels must alviays 
remain an important document for the study of this extraordinary 
period of theocracy in Wales. 

The Second Revival.-The most important event for the 
second revival in Welsh literature was the founding of the uni- 
versity (1872-93) The immediate result was a great widening of 
the horizons, accompqnied by a strong reaction toward the old 
iyelsh classical ideas. The two men who had the most influence 
on this new movement were Sir Owen Morgan Edwards (1858- 
1920) and Sir John Morris-Jones (1864-1929). Edwards made 
the itTelsh conscious of their literary identity, and inspired the 
new movement on its purely literary side. Morris-Jones, by in- 
sisting that correctness was the first essential of style and sin- 
cerity the first essential of the literary art,  revclutionized first 
the product of the eisteddfod and then literature in general. An- 
other critic whose fearless essays stung the nation into sincerity 
was Emrys ap In-an (18j1-96). 

The extent of the new literary revival is hardly credible to 
anyone \Those study of Welsh ends with 1900. Almost every 
department of literature is represented. Poetry again became 
significant. Thomas Gwynn Jones (1871-1949) showed that 
cy?tghanedd and the old tradition can answer any demand made 
upon them by the modern interpretation of life; his work is. how- 
ever. not confined to the strict metres. W. J.  Gruffydd (1881- 
1gj4) whose medium was the free metres, represented first a 
rebellion against Victorian standards of morality and literature, and 
later a nostalgia for the society which formed the background of 
his youth. Robert Williams Parry (18X4-1956) brought back 
to poetry the gift of poetic observation, expressed in a faultless 
technique. which had disappeared from Welsh poetry with Dafydd 
ap Glvilym. Of the other poets whose work has a prominent 
position in the literary revival. D. Gwenallt Jones and Iorwerth 
Peate proved outstanding. 

In  prose there was equal progress. This is clearly seen in the 
writings of Gruffydd no less than in the standards of Y Llenor  
(1~22-j1.i .  the literary journal edited by -him. A new literary 
cr~ticism  as enriched by the influence of European ideas, which 
can be seen most clearly in the work of Saunders Lewis. S o  long 
novel of great merit TTas written. though the works of Tegla Davies 
and T. Rowland Hughes bear many traits of genius. The younger 
prose writers developed the art of the short story to a high de- 
gzee; the early promise of Dewi Williams was not fulfilled, but 
Kate Roberts' work is a striking example of the impact of con- 
temporary LVelsh life on a sensitive nature. Starting with no tra- 
ditions. drama made considerable progress, though it was retarded 
by material reasons. 

One poet, T .  H. Parry-Williams, also wrote distinguished essays, 
which became the model for many others. Dramatists who de- 
serve special mention are D. T.  Davies, R. G. Berry, Saunders 
Lewis and J. Gwilym Jones. 

B I B L I O G R ~ P H P . - ( E ~ ~ ~ ~ O ~ S  of individual writers are not included, 
with a few exceptions.) The only modern and authoritative history 
of Welsh literature: T. Parry, Hanes Llenyddiaeth Gymraeg (1944)) 
trans. by  H. I. Bell, A History of We l sh  Literature ( ~ g j j ) .  Important 
works in English are: G. Williams, A n  Introduct ion to  Welsh Poetry 
(1gj3) ; H .  I. Bel1,The Development  of We l sh  Poetry (1936) ; J :  Morris- 
Jones, "Taliesin," Cyvzmrodor,  vol. xxviii (1918) and Cerdd Dajod 
(1925) ; I. Williams, Canu  Sne i i i n  (1938), C a n u  Llyiilarch Hen  (193:) 
and Lectures o n  Early  We l sh  Poetry  (1944) ; K .  Jackson, Studies in 
Early  Celtic Nature  Poetvy (193 j) and (ed.), Early U'elsh Gnonzic 
Poems  (1g3 j) ; H. Lewis, H e n  Gerddi  Cre f yddo l  (1931) ; T. Parry, 
G w a i t h  D a f y d d  a p  G w i l y m  (1gj2) ; J .  Saunders Lewis, Braslz~n o Hanes 
Llenyddiaeth  (1932) ,  Will iams Pantycelyn (1927)  and A School o f  
W e l s h  Augustans (1924) ; G. J .  Williams, Iqlo Morganwg a Chywyd-  
dau'r Ychwanegiad ( ~ g z b ) ,  Traddodiad Llenyddol  .Worgannwg (1948) 
and l o l o  iMorganwg (1956) ; T. Gmynn Jones, Gwaith  Tudur  .41ed 
(Wrexham, 1 9 2 6 )  ; D. R. Thomas, T h e  L i f e  and W o r k  of Bishop Daaies 
and ll'illianz Salesbury (1902) ; J .  H. Davies, T h e  iMorris Letters . . . 
1728-65, z vol. (1.907-og) and Letters o f  Goronwy  Owen (1924); T .  
Jones, Bru t  y Tyzcysogyon  (1941). (W. J .  GRV.; T. Js.) 

WELWITSCHIA, a genus of short but remarkably thick- 
stemmed desert plants of southwestern Africa, belonging to the 
family Welwitschiaceae cf the order Wel~~itschiales. S e e  G ~ a r s o -  

SPERMS. 
WELWYN GARDEN CITY, an urban district of Hert- 

fordshire, Eng.. 2 0  mi. h' of London by road. Pop. (1951) 18,314. 
Area 4.1 sq.mi. Founded in 1920 in order to provide a pleasant 
and well-planned town with an ultimate population of 50,000 who 
could find mork locally and so not have to travel daily elsewhere, 
IVeln-yn had about 70 industries in operation in 1952. Under the 
Town Planning act (1946) Welxyn was bought from the original 
company by the Welwyn Garden City Development corporation. 

WEMBLEY, a municipal borough (1937) of Middlesex, Eng., 
7 mi. N.W. of London. which it serves as a residential suburb. 
Pop. (1961) 124,843. Area 9.8 sq.mi. I t  returns two members 
to parliament. Wemba Lea in Saxon times, it remained a village 
until the 20th century (pop. 4,519 in I ~ O I ) ,  when it  became in- 
volved in the rapid expansion of London. Many buildings erected 
for the British Empire exhibition (1924-2 j )  became factories and 
workshops and gave impetus to a limited industrialization. Elec- 
trical and mechanical engineering and food preparation are im- 
portant industries. The exhibition's open-air stadium (accommo- 
dating 100,ooo spectators) remained and, with the indoor arena 
(skating, ice hockey, swimming), is a highly popular sports centre. 

The borough includes Greenford, where Sir W. H. Perkin (1838- 
1907) founded the coal-tar dyeing indugtry, and Kingsbury, a rural 
retreat of Oliver Goldsmith, which has two strongly contrasting 
churches, each dedicated to St. Andrew: a small one containing 
much Saxon work and Roman materials, and a large mid-Victorian 
one removed stone by stone from Wells street, London, and dedi- 
cated in 1934. A farmhouse at  Preston is said to  have been the 
birthplace and home of John Lyon, who in 157 2 founded Harrow 
school, about 2 mi. N. 

WEMYSS, EARLS OF, heads of a Scottish family who had 
possessed the lands of t\'emyss in Fifeshire since the 12th century. 
In 1628 Sir John Wemyss, created a baronet in 1625, was raised to  
the peerage as Baron Wemyss of Elcho; and in 1633 he became earl 
of Wemyss and Baron Elcho and Methel, in the peerage of Scot- 
land. He took part with the Scottish parliament against Charles I 
and died in 1649. On the death of David, 2nd earl (1610-79), the 
estates and titles passed to his daughter Margaret, countess of 
Wemyss, whose son David, 4th earl, succeeded on her death in 
1705, and became lord high admiral of Scotland and a commis- 
sioner for concluding the union of England and Scotland in 1707. 
His son James. 5th earl (1699-1756), married Janet, daughter of 
Col. Francis Charteris, who had made a large fortune by gambling. 
His son David, Lord Elcho (1721-8j), was attainted for his part 
in the Jacobite rising of I 745, the estates passing to his younger 
brother James, while the title remained dormant after his father's 
death, though it  was assumed by Elcho's brother Francis, who took 
the name of Charteris on inheriting his maternal grandfather's 
estate. A reversal of the attainder was granted in 1826 to his 
descendant Francis Charteris Wemyss Douglas (1772-1853), who 
had been created Baron Wemyss of Wemyss in the peerage of the 
United Kingdom in 1821 and had assumed the name of Charteris 
Wemyss Douglas on inheriting some of the Douglas estates. 

WEMYSS, a civil parish of Fifeshire, Scot., including the vil- 
lages of East and West Wemyss and the small burgh of Buckhaven 
and Methil. Pop. (19j1) 28.463. It lies on the northern shore of 
the Firth of Forth, adjacent to the Fifeshire coal field. Methil is 
the county's principal port for the export of coal. Industries, apart 
from coal and shipping, include oilskin manufacture, brickmaking, 
sawmilling and the preparation of fertilizers and farm supplies. 

The district derives its name from the caves (weems;  Gaelic 
uaimh, "a cave") on the shore between East and West Wemyss. 
Above the shore is modern Wemyss castle, incorporating part of an 
earlier work in which ilIary, queen of Scots, first met Darnley in 
1565. There are also remains of the so-called Macduff's castle. 

WEN. The popular name for a sebaceous or fatty cyst (i.e., 
tumour) formed from a sebaceous gland and therefore occurring 
in the neighbourhood of hairy parts, particularly the scalp and 
neck. The fatty or sebaceous material collects in the mass and the 
normal opening of the duct of the gland is often recognizable on 
the surface as a minute point. A wen may be as  large as a hen's 
egg. The treatment is surgical removal. 



WENCESLAS or  WENZEL (1361-1419). German king and. 
as 'lVenceslas (Vaclav) IV, king of Bohemia. was the son of the 
emperor Charles I\'. Born a t  Nuremberg on Feb. 26. 1361. he was 
crowned king of Bohemia in 1363  I n  1370 he married Joanna (d. 
1386) daughter of Albert I of lower Bavaria. I n  1376. still during 
his father's lifetime, he was elected and crowned king of the 
Romans. On his father's death i n  Nov. 1378, Wenceslas suc- 
ceeded as sole ruler of Germany and Bohemia. T h e  rest of the 
Luxemburg lands Charles bequeathed to his younger sons and 
nephews. From 13 j8 to 1389 LVenceslas held frequent diets in 
Germany. seriously endeavouring to keep the peace between town 
leagues and the nobles. but in spite of some success, ill-health 
and the  endemic anarchy in Germany compelled him to leave that 
country to its own devices after 1389. H e  assisted his brother 
Sigismund to secure the throne of Hungary in 1387, and he himself 
inherited the duchy of Luxemburg from his uncle Wenceslas in 
1383. 

I n  Bohemia Wenceslas' brothers and cousins and the magnates 
and prelates were greedy for power and jealous of the "new men" 
and urban patricians to whom the king entrusted the offices of 
state. I n  1394 his cousin Jobst, margrave of Moravia. Jan of 
JenStejn, archbishop of Prague, and some of the magnates seized 
the king and imprisoned him in Austria. H e  was restored by the 
efforts of his brother Jan of Gorlitz with help from Germany; but 
the  lords continued the struggle for power and in 1396 Wenceslas, 
conlpelled to surrender all real power to the aristocratic royal coun- 
cil, made Jobst "governor" of the realm. 

Wenceslas' impotence and his neglect of Germany induced the 
German princes to depose him on Aug. 20 :  1400. The  next day the 
three ecclesiastical electors chose Rupert 111. count palatine, as 
king of the Romans. Henceforward Germany was completely lost 
to LVenceslas. IVhen Rupert died in 1410 he was succeeded by 
Jobst, and he, in 1411. by Sigismund. who agreed however that 
IVenceslas should enjoy the title to which he had been elected in 
Germany until his death. 

Meanwhile the struggle betxveen crown and lords continued in 
Bohemia. I n  1402 the lords, led by Sigismund, again made 
IVenceslas prisoner. He  was handed over to the dukes of Austria 
who held him captive for almost a year. On his release in Sov .  
1403 he made peace \\-ith the princes and lords. For  the rest of 
his reign IVenceslas was content to leave the government in the 
hands of the royal council where royal favourites and the magnates 
shared poiver. The king grew lethargic and increasingly found 
solace in wine. After 1403 his only political importance was in 
connection with the troubles caused by the Schism and the re- 
ligious reform movement led by John Huss. LVenceslas and his 
second queen, Sophia of Bavaria (whom he married in 1389), a t  
first gave some support to the reformers; but when after 1411 
the Bohemian "heresy" became an international scandal, he with- 
drew his favour. I t  was anger a t  the defenestration of the magis- 
trates whom he had appointed to the New Town of Prague which 
induced the apoplexy to which Wenceslas succumbed on Aug. 16, 
1419. He  died childless and the title to the disturbed Bohemian 
inheritance was left to his brother Sigismund, king of the Romans 
and king of Hungary. See also GERMANY: History;  BOHEMIA; 
SIGI~MUKD (Holy Roman emperor). 

BIBLIOGRAPHY.-T. Lindner, Geschichte des deutschen Reiches unter 
Konig Wenzel, z vol. (Brunswick, 187j-80) ; F. Palacky, Geschichte 
von Bohnzen, vol. iii, iv (Prague, 1864-74) ; Cambridge Medirval His- 
tory, vol. vii, viii (Cambridge, 1936). A full account is given by F. 
M.  BartoS, cechy v dobd husovi (Prague, 1947). (R.  R. Bs.) 

WENCHOW (I-UKGKIA), a city in the province of Chekiang, 
China, and one of the five ports opened by the Chefoo convention 
(1876j to foreign trade, situated on the Gow river: about 2 0  mi. 
from the sea. The population (1953 est.) is 200,000. 

T h e  site is said to have been chosen by Kwo P'oh (A.D. 276- 
324),  a celebrated antiquary, and the town became known as Tow, 
or Great Bear, from a supposed topographical similarity of the 
neighbouring hills to the constellation. Later, through another 
legend. it became known as the Deer city, or  Luh. During the 
Ming dynasty (1368-1644) it was named Wenchow. X four-mile 
wall, built in the 10th century. surrounded it. I t  fell to Com- 
munist forces in 1949 and was made an independent municipality. 

WENGEN (4,190 f t . ) ,  a health resort and winter sports cen- 
tre on the slopes of the Jungfrau in the Bernese Oberland, Snitz. 
The place is linked with Interlaken and Lauterbrunnen by a rack 
railway. From the Little Scheidegg a branch leads to the Jung- 
fraujoch (11,401 it .)  where is the highest station in Europe. . 

WENLOCK, a market town and municipal borough (1468) in 
the Ludlow parliamentary division of Shropshire, Eng., I j mi. 
S.E. of Shrewsbury by road. on both sides of the Severn. Pop. 
(19j1) I j ,ogj.  Area 35.4 sq.mi. To the southwest of Much LVen- 
lock rises the sharp limestone ridge of Wenlock Edge and to its 
north the isolated hill of the U'rekin (1,385 i t . ) .  The borough in- 
cludes the townships of hluch We~llock. the civil centre; Broseley; 
Coalbrookdale. with ironworks ; Madeley ; Jackfield ; Ironbridge, 
where the first iron bridge in England was built in 1779 a t  the 
entrance to the Ironbridge gorge carved by the Severn (the bridge 
is preserved as an ancient monument) ; Coalport. once known for 
its china works, transferred there from Caughley in 1814 and 
moved to Stoke-on-Trent in 1926; and Little IVenlock, with open- 
cast coal mining. Barge traffic up the Severn was once very im- 
portant to Broseley, Coalbrookdale and Madeley LVood, all gorge 
ports. The chief industries are iron founding, limestone quarry- 
ing, light engineering and the making of pajamas, a t  Ironbridge, 
rubber mats from old tires and metalwork (both in the former 
Coalport kilns), tiles and bricks, revived a t  Jackfield and Broseley. 

The importance of Much Wenlock in the past depended on the 
great Cluniac priory of St. Rlilburge, refounded by Roger de 
Montgomery in 1017 on the site of a 7th-century foundation. Con- 
siderable remains are left of the priory which was dissolved in 
I j39; the prior's house, still inhabited, incorporates Norman and 
15th-century work. By the 16th century Much JYenlock was a 
flourishing market town, with a trade in limestone quarrying and 
burning, and the borough still has many old buildings including 
the timbered guildhall (1577) and a 12th-century church, a Tudor 
mansion (1535) a t  Benthall, the Old hall (16th-17th century) 
a t  Little U'enlock and many industrial antiquities a t  Ironbridge 
and Coalbrookdale. 

WENNERBERG, GUNNAR (181 7-I~OI) , Swedish poet, 
musician, teacher and politician, was born on Oct. 2 ,  the son of 
a Linkoping clergyman. He  studied a t  Uppsala university from 
1837 to 1845 when he was appointed lecturer in aesthetics. He  
later became a civil servant and politician; a capable and pro- 
gressive administrator, he was minister of education IS 70-7 j and 
1888-91. I n  the intervening years he was provincial governor a t  
Vaxjo and member of parliament. I n  1866 he was elected to the 
Swedish academy. He  died on Aug. 24, 1901, a t  Lecko. 

Wennerberg is chiefly remembered as a poet and cemposer, more 
especially of the trios De tre ("The Three"; 1845-47) and of 
the 30 duets for baritone and bass: Gluntarrte ("The Lads"; 
184~-51) ,  written largely for the Uppsala musical society "The 
Juvenals." I n  these lyrics LVennerberg, with ingenious rhyme and 
singable melody, evoked the joys and troubles of student life in 
Sweden. Words and music were happily fused as in the work of 
his great predecessor C. M. Bellman (q.v.), and like Bellman, Wen- 
nerberg, though a late romantic, merged realism and fantasy. 

BIBLIOGRAPHY.-G. Wennerberg, Samlade skrifter, 4 vol. (1881-85), 
Gluntarne, de luxe rep. (1949) ; S. Taube (ed.), G.  Wenneuburg: bref 
och nzinnen, 3 vol. (1913-16) ; S. .4lmquist, Om Gunnar Wennerberg 
(1917) ; E. Malm, A c k ,  i Arkadien, (1949). (B. M. E. M.) 

WENSLEYDALE, JAMES PARKE, BARON ( I  782- 
1868): English judge, perhaps the last of the great "block-letter 
lawyers." the men to whom technicalities were the breath of life, 
was born near Liverpool on March 2 2 ,  1782. H e  was educated a t  
hlacclesfield Grammar school and Trinity college, Cambridge. 
Called to the bar a t  the Inner Temple in 1813. in 1820 he was a 
junior counsel for the crown in the trial of Queen Caroline. I n  
1828 he was raised to the king's bench; in 1834 he was transferred 
to the court of exchequer, where for about 20 years he exercised 
considerable influence. The changes introduced by the Common 
Law Procedure acts of 1854 and 1855 proved too much for his legal 
conservatism and he resigned in Dec. 185 j. The  government, anx- 
ious to have his services as a law lord in the house of lords, pro- 
posed to confer on him a life peerage, but this was opposed by the 



WENSLEYDALE-WERFEL 
house of lords (see PEERAGE), and he was eventually created a peer 
with the usual remainder (1856). He died at his residence, 
Ampthill Park. Bedfordshire, on Feb. 25, 1868, and having out- 
lived his three sons, the title became extinct. 

Of his devotion to the intricacies of pleading the stories are 
innumerable; best is perhaps that of his taking one of his special 
demurrers to read to a dying friend. " I t  was so exquisitely drawn," 
he said, "that it must cheer him to read it." In Serjeant Hayes's 
Cugate's Case, printed in Holdslvorth's History of English Law, 
Parke figures as "Baron Sussebutter." 

WENSLEYDALE, part of the upper valley of the river Ure 
in Yorkshlre. Eng. The name Wensleydale is derived from the 
village of LVensley, about 2 j  mi. from the source of the river, and 
is applied to the section of the valley extending about 15 mi up- 
stream from Kilgram bridge, between Jervaulx and Masham, 
where it opens into the Vale of Uork, to Hawes Betneen Slasham 
and Jervaulx are typical morainic hills left by the glac~er nhich 
occupied the valley during the Ice Age. The ivy-clad ruins of 
Jervaulx abbey, founded in 1156 by Cistercians from Byland, stand 
on the south side of the river. The remains, mainly transitional 
h'orman and Early English, consist of parts of the chapter house, 
refectory and cloisters Where Coverdale joins the main valley 
stands Middleham. overlooked by the massive Sorman keep of the 
12th-century castle, a stronghold of Warwick the Kingmaker; 
subsidiary buildings around the toner date dovn to the 14th cen- 
tury Two miles up the side valley, at Coverham. are the remains 
of a Premonstratensian abbey, including the gatehouse and other 
portions of the Decorated period. 

Through Leyburn. r mi. S. of the Ure, pass the rail and main 
road connections from R1ensleydale to the north-south routes 
of the Vale of I'ork. The finest part of the dale begins at \trensley, 
whose 13th-century church with some pre-Xorman sculptured 
stones in its walls suggests its greater importance in early times. 
A little way upstream and standing high on its northern side are 
the walls and towers of the 14th-century Bolton castle. 

From Leyburn to just above Hases  the valley floor is fertile and 
carries pastures notable for their dairy produce. though fresh milk 
is now of much greater importance than the cheese to which the 
dale long ago gave its name. The valley is bordered by steep 
slopes with terraces caused by the alternation of thin resistant 
limestones with softer shale and sandstone beds. Wide moorlands 
rising to heights of over 2 , 0 0 0  ft. separate f ensleydale from the 
neighbouring dales. Where the surface rock is limestone many 
of the moorland streams disappear underground. The Buttertubs 
pass shows fine examples of such solution drainage. Where the 
many rapid side streams and the main river cross the limestones 
in the valley, waterfalls and gorges are formed. At Aysgarth 
the Ure descends in three main cascades within I +  mi. and with a 
total fall of more than roo it. Hardraw Force, on a tributary 
stream near Halves, has a single leap of 96 it .  from a projecting 
ledge of limestone. From Halves to its source the Ure flows in an 
open moorland valley. (T. HER.) 

WENT, F RIED RI CH AUGUST FERDINAND' 
CHRISTIAN (1863-193 j ) ,  Dutch botanist, who was responsible 
for the early knowledge of plant hormones, was born in Amster- 
dam on June 18, 1863. He contributed greatly to the development 
of botany in the Netherlands. 

From 1891 to 1896 iVent was director of a sugar cane experi- 
mental station in Java, where he laid the foundation for a physio- 
logical analysis of the sugar cane plant and exerted a continuing 
influence on pure and applied research in the tropics. As professor 
of botany at  the University of Ctrecht (1896-1934). his effective 
teaching brought him many students. His laboratory became fa- 
mous for  its work on temperature effects, on plant tropisms and on 
plant growth hormones. particularly auxin. The early acceptance 
of the plant growth hormone concept in Europe was largely due to 
his effective lecturing. (See PLAXTS AND PLANT SCIEXCE: 
Growth:) He died at Wassenaar, near The Hague, on July 24,193 j. 

See G. J.  Peirce in Plant Physiology, pp. 218-223 (.lpril 1936). 
(F. W. WT:) 

WENTWORTH, the name of an English family. various 
members of vrhich are separately noticed. (See FITZWILLIAM, 

WILLIAM  VENTW WORTH FITZWILLIARI; ROCKI~GHAM. CHARLES 

\VATSOX \VENTWORTH ; STRAFFORD, THOMAS LVENTWORTH.) The 
Wentworths trace their descent to William Wentworth i ~ v h o  died 
in 1308) of Wentworth IVoodhouse, Torkshire. Thomas LVent- 
worth ( I  501-1 j 51) was summoned to parliament as Baron Went- 
worth of Settlestead in I 529. The last baron Wentworth in the 
male line was Thomas (1613-166 j ). son of Thomas Wentworth, 
1st earl of Cleveland. His daughter Henrietta Maria became 
Baroness Wentworth in her own right on her grandfather's death. 
This lady, who was the duke of Monmouth's mistress, died unmar- 
ried in 1686. The barony of Wentworth then reverted to Cleve- 
land's daughter Anne. who married the 2nd baron Lovelace, from 
whom it passed to her granddaughter Martha (d. 1745). wife of 
Sir Henry Johnson. and then to the great-grandson of Anne's 
daughter Margaret. Sir Edward Noel. who was created Viscount 
Wentworth of ~Vellesborough in 1762. The viscountcy became 
extinct at his son's death in 181 j .  when the barony fell into abey- 
ance until 18j6. I t  then passed to Anne Isabella. widow of the 
poet Lord Byron and daughter of Sir Edward's eldest daughter 
Judith. Her daughter Augusta Ada, whose husband had been 
created earl of Lovelace. predeceased her (18j  2 ) ,  so that she was 
succeeded in 1860 by her grandson Byron Soel  Ring-Soel. His 
brother Ralph Gordon succeeded him as 13th baron in 1862 and 
became 2nd earl of Lovelace in 1893. but after his death in 1906 the 
titles were%eparated, the barony passing successively to his daugh- 
ter, to his sister and to his niece (1917). 

WENTWORTH, WILLIAM CHARLES ( I  793-18 72). an 
outstanding figure in early Xustralian history. was born Oct. 26, 
at Korfolk Island, the Kew South R'ales penal settlement, the son 
of D'Arcy Went~vorth. government surgeon of the settlement. H e  
was educated in England, first at Green~vich. after which he went 
back to Australia to explore the Blue mountains. H e  returned to 
England to complete his education at Peterhouse, Cambridge. 
After he had been called to the bar, he began practising law in 
Sydney. I n  1824 he published A Statistical Accoztnt of the British 
Settlement in Australasia, a plea for more powers for colonial gov- 
ernments and a wide franchise. Partly because of his own origin 
ii'entworth became leader of the "emancipists" against the "ex- 
clusivists." In the same year, with Robert Ji'ardell, he started a 
newpaper. the Australian, and conducted active opposition to the 
authoritarian governor Sir Ralph Darling. During the 1830s he 
continued active work for a constitution giving greater powers of 
government to Kew South Wales. I n  183 j the Xustralian Patri- 
otic association was formed in which Wentworth was a leading 
figure. But he became wealthy and was no longer in favour of a 
wide franchise, declaring that "poverty and ignorance went hand 
in hand." He had much to do with designing the constitution 
granted to the Australian colonies in 1842. but in the first council 
he led the exclusivists, or "squatter" party as it had become. 
Wentworth was also influential in the movement which led to the 
constitution of 18j4. After this he lived abroad for several 
years, then returned to Australia to become president of the 
upper house in 1861. In  1862 he settled in Engiand. He  died 
on March 2 0 .  1872, and was buried in Sydney. (J. F. C.) 

WERFEL, FRANZ (1890-194 j) , German writer, was born 
in Prague on Sept. 10: 1890, and lived successively in Prague, 
Hamburg, Leipzig, Vienna and Breitenfeld, near Vienna. His early 
poems, Der Weltfreund (191 2 ) ,  Wir  Sind (1913), Einander 
(191 j) and Der Gerichtstag (1919), were difficult but beautiful 
in expression, and were animated by the idea of the community of 
souls in all living things. World War I and subsequent political 
troubles gave Werfel's work a strongly revolutionary tinge; his 
brotherhood seemed best attained by the destruction of obstacles 
erected by tradition. His novels, Nicht der ivorder, der Ermor- 
dete ist schuldig (1920) and Der Abituriententag (1928) deal with 
problems and revolt of adolescence, but are less fine than his 
verse, which ranks with the most powerful in modern German lit- 
erature. His dramatic works include an adaptation of Euripides' 
Troades ( I ~ I S ) , ;  a very brilliant symbolic trilogy, Der Spiegel- 
mensch (1920); the more conventional Juarez und Maximilian 
(1924); Pazilus zinter den Jzrden (1926) and Der Tod des Klein- 
burgers (1926). Werfel died on Aug. 26, 194j, a t  Hollywood, Calif. 



WERGELAND-WERTHEIMER 
See A. Luther, Franz JVerfel und seine besten Bulznenwerke (1922). 
WERGELAND, HENRIK ARNOLD (1808-1845)~ Nor- 

wegian poet and prose writer, was born at  Christiansand on June 
17, 1808. H e  was the eldest son of Professor Nikolai Wergeland 
(1780-IS@), who had been a member of the constitutional 
assembly which proclaimed the independence of Norway in 1814 
a t  Eidsvold. H e  established libraries, and tried to  alleviate the 
widespread poverty of the Norwegian peasantry. But his numer- 
ous and varied writings were coldly received by the critics, and 
a monster epic, Skabelsen, Mennesket  og d4essias (Creation, Man 
and Messiah), 1830, showed no improvement in style. I t  was 
remodelled in 1845 as Mennesket .  From 1831 t o  1835 Wergeland 
was submitted to severe satirical attacks from J. S. le Welhaven 
and others, and his style improved in every respect. His popularity 
waned as his poetry improved, and in 1840 he found himself a 
really great lyric poet, but an exile from political influence. In  
that year he became keeper of the royal archives. H e  died on 
July 12, 1845. I n  1908 a statue was erected to his memory by 
his compatriots a t  Fargo, North Dakota. His J a n  v a n  Huysums 
Blomsters tykke  (1840), Svalen (1841), Joden (1842), Jodinden 
(1844) and D e n  Engelske Lods  (1844), form a series of interest- 
ing narrative poems in short lyrical metres. 

Wergeland's Samlede Skrifter (9 vols., Christiania, 1852-1857) were 
edited by H. Lassen, the author of Henrik Wergeland og hans Samtid 
(1866), and the editor of his Breve (1867). See also H. SchFranenflugel, 
Henrik Wergeland (Copenhagen, 1877); and J. G. Kraft, Norsk 
Forfatter-Lezikon (Christiania, 1857), for a detailed bibliography. 

WERMUND, an ancestor of the Mercian royal family, a son 
of Wihtlaeg and father of Offa. H e  appears to  have reigned in 
Angel, and his story is preserved by certain Danish historians, 
especially Saxo Grammaticus. According to these traditions, his 
reign was long and happy, though its prosperity was eventually 
marred by the raids of a warlike king named Athislus, who slew 
Frowinus, the governor of Schleswig, in battle. Frowinus's 
death was avenged by his two sons, Keto and Wigo, but their 
conduct in fighting together against a single man was thought 
to  form a national disgrace, which was only obliterated by 
the subsequent single combat of Offa. I t  has been suggested 
that Athislus, though called king of the Swedes by Saxo, was 
really identical with the Eadgils, lord of the Myrgingas, men- 
tioned in iVidsith. As Eadgils was a contemporary of Ermanaric 
(Eormenric), who died about 370, his date would agree with the 
indication given by  the genealogies which place Wermund nine 
generations above Penda. Frowinus and Wigo are  doubtless to 
be identified with the Freawine and Wig who figure among the 
ancestors of the kings of JVessex. 

WERNER, ABRAHAM GOTTLOB ( I  7 50-181 7), father 
of German geology, was born in Upper Lusatia, Saxony, on Sept. 
25, 1750. He was educated a t  Bunzlau, Silesia, and in 1764 joined 
his father a t  Count Solm's iron-works at  Wehrau and Lorzendorf, 
with the idea of ultimately succeeding him as inspector. In  
1769, however, he entered the mining school a t  Freiberg, and in 
1771 went to Leipzig, where he studied law and mineralogy. In 
I 775 he was appointed inspector and teacher in the mining school 
a t  Freiberg. H e  devoted himself for 40 years to the development 
of the school, which rose to be one of the centres of scientific 
intelligence in Europe. He died at  Freiberg on June 30, 1817. 

One of the distinguishing features of Werner's teaching was 
the care with which he taught lithology and the succession of 
geological formation; a subject to which he applied the name 
geognosy. His views on a definite geological succession were 
inspired by the works of J. G. Lehmann and G. C. Fuchsel (1722- 
73). H e  showed that the rocks of the earth follow each other in 
a certain definite order. He had never travelled, and the sequence 
of rock-masses which he had recognized in Saxony was believed 
by him to be of universal application. (See  his Kurze  Klassifika- 
t i o n  und  Beschreibung der verscltiedenen Gebirgsarten, 1787.) 
H e  taught that the rocks were precipitates of a primaeval ocean, 
and followed each other in successive deposits of world-wide ex- 
tent. Volcanoes were regarded by him as abnormal phenomena, 
probably due to the combustion of subterranean beds of coal. 
Basalt and similar rocks, already recognized by other observers 

as of igneous origin, he believed to be water-formed accumula- 
tions of the same ancient ocean. Hence arose one of the great 
historical controversies of geology. Werner's followers preached 
the doctrine of the aqueous origin of rocks, and were known as 
Neptunists; their opponents, who recognized the important part 
taken in the construction of the earth's crust by subterranean 
heat, were styled Vulcanists. 

Though much of Werner's theoretical work was erroneous, sci- 
ence is indebted to him for so clearly demonstrating the chrono- 
logical succession of rocks. 

WERNER, ALFRED (1866-1g19), French-Swiss chemist, 
Nobel laureate in chemistry in 1913 for his work on molecular 
structure and noted for his co-ordination theory of valency, was 
born at Mulhouse, in Alsace, on Dec. 12 ,  1866. I n  1886 he went to 
Zurich to study and later worked a t  Zurich with George Lunge and 
in Paris with Marcellin Berthelot, but he returned in 1893 as ex- 
traordinary professor of chemistry a t  Ziirich. In 1895 he was 
made ordinary professor of chemistry, an appointment he held 
until his death on Nov. 15, 1919. H e  was awarded the Nobel prize 
in 1913 "in recognition of his works on the linking up of atoms 
within the molecule, whereby new light has been thrown upon 
older fields of research, and new fields have been opened up, espe- 
cially within the realm of inorganic chemistry." 

Werner's earliest work was with Arthur Hantzsch on the stereo- 
chemistry of the oximes (q .v . ) ,  but his greatest contribution to 
chemistry was the co-ordination theory of valency (see VALENCE), 
which he put forward in 1893. In this he introduced the important 
ideas of co-ordination number and subsidiary valence. Werner 
stated that he awoke one morning at  2 ,  as the theory flashed into 
his consciousness. By 5 in the afternoon the essential features 
had been worked out. By means of this theory not only was a sim- 
ple method of classifying complex inorganic compounds made 
available, t ~ u t  new and unsuspected cases of geometrical and optical 
isomerism were brought to light, including optically active sub- 
stances whose activity is due to elements other than carbon. (See  
ISOMERISM.) Although Werner's views met some opposition-and 
had to be modified slightly, they undoubtedly gave a great stimulus 
to the development of certain branches of chemistry. His ideas 
may be said to underlie the modern development of inorganic 
chemistry, since they departed from the inadequate theories of 
structure based on the study of carbon compounds, and prepared 
the way for the electronic theory of valency. Werner deserves to 
be named with Friedrich KekulC as an originator of structure 
theory. More than 2 0 0  dissertations were prepared under his di- 
rection, and his papers exceed I 50 in number. H e  and his students 
prepared numerous new series of compounds and fitted them into 
the new system. 

Werner wrote Neuere Anschauungen auf  d e m  Gebiet der anor- 
ganischen Chemie (1905; 5th ed., 1923), and Lehrbuch der Stereo- 
chemie (1904). 

B I B L I ~ C R A P H Y . - O ~ ~ ~ U ~ ~ ~  notice by G .  T. Morgan in Jour. Chem. 
Soc., p. 1639 (1920) ; K. A. Hofmann, Berichte der deutschen chemischen 
Gesellschajt (1920) ; P.  Karrer, Helvetica chimica acta (1920) ; P. 
Pfeiffer in Journal of Chemical Education (1928). (R. E. 0.) 

WERNIGERODE, a town in Magdeburg district, Germany, 
on the north slopes of the Harz mountains. Pop. ( 1 ~ 5 0 )  33,890. 

The counts of Wernigerode, who can be traced back to the early 
12th century, were successively vassals of the margraves of Bran- 
denburg (1268) and the archbishops of Magdeburg (1381). On 
the extinction of the family in 1429 the county fell to the counts 
of Stolberg. The latter surrendered its military and fiscal inde- 
pendence to Prussia in 1714. 

WERTHEIMER, MAX (1880-1943), German psychologist 
and philosopher, founder of the Gestalt theory, was born in Prague, 
Czech., on April IS ,  1880. He studied philosophy and psychology 
at  Prague and Berlin and received his Ph.D. summa cum laude 
from Wurzburg in 1904. He taught at  Frankfurt and then a t  Ber- 
lin, returning to Frankfurt in 1929 to accept the chair in psychol- 
ogy. In 1933 he moved to the United States, joining the New 
School for Social Research in New York city, where he held a 
professorship until his death on Oct. 12, 1943. 

Rertheimer's profound influence on psychology came mainly 



through his many devoted students. His writings ranged widely, 
including such fields as the psychology of perception and of think- 
ing, crime detection, musicology and philosophical problems of 
logic, ethics and truth. His 1912 paper on apparent movement 
launched the Gestalt school, which he. with Wolfgang Kohler, Kurt 
Koffka (q9.v.) and others, made one of the major approaches of 
modern psychology. Gestalt theory holds that a whole is some- 
thing different from the sum of its parts. and therefore analyzing 
parts does not provide information about the nature of the whole.. 
Analysis should "proceed from above to below"; in order to under- 
stand not only the whole but also its parts, each part must be 
viewed in its place, role and function within the whole. 

See Edwin B.  Newman, "Max Wertheimer (1880-1943)~" Am. J. 
Psychol., ;7:428-433 (1944). (M.  M. WR.) 

WERTMULLER,  A D O L F  ULRICH (1751- I~I I ) ,  
Swedish-U.S. painter, who is chiefly remembered for his figure 
composition, was born in Stockholm on Feb. 18, 1751. He was a 
cousin of the celebrated Swedish artist Alexander Roslin. Trained 
in Stockholm, Paris and Rome, he had a studio in Paris from 1783 
to 1788 and later a t  Bordeaux. He was also patronized by the 
French and Swedish courts. He first visited the United States 
about 1794, remaining in Philadelphia for two years before going 
back to Sweden in 1796. Four years later \Vertmuller returned to 
Philadelphia, married and settled on a farm in Xew Castle county, 
Del., where he lived until his death early in Oct. 1811. The con- 
tents of his studio were sold at auction a few months later for 
$4,, ~ O O .  In  the U.S. iVertmuller painted some portraits, including 
one of George Washington ( I  795; Metropolitan Museum of Art, 
New York), but his more notable works are his figure paintings. 
His "Danae and the Shower of Gold," one of the first nudes exhib- 
ited in America, scandalized viewers during the artist's lifetime and 
long after his death. I t  is now in the National museum, Stockholm, 
as are also his diary and other personal papers. (D. H. W.)  

WESEL, a town in the North Rhine-Westphalia Land, Ger., 
siiuated at  the confluence of the Rhine and Lippe rivers, 46 mi. 
S.W. of Miinster and 35 mi. N.\\-. of Duisburg. Pop. (1950) 
18,244. Wesel arose from a Frankish court. soon surrounded by 
a settlement; it was made part of the duchy of Cleve in 1233, was 
granted municipal status in 1241 and became a flourishing com- 
mercial town. A member of the Hanseatic league from 1407, it 
became the most important trade centre on the lower Rhine next 
to Cologne. Peter Minuit (q.v.), the first director general of New 
York (h'ew Netherlands). was born in Resel. From 1680 to 1918 
the town was a Brandenburg-Prussian fortress and garrison town. 
The citadel. Berlin gate and Cleve gate date from this period. In 
Feb. 1945, Wesel was almost completely destroyed by bombing, 
but was afterward rebuilt. 

WESER (Lat. VISURGIS): one of the chief rivers of Germany, 
273 mi. long, formed by the union of the Werra and the Fulda at 
Miinden, flowing generally north and entering the North sea at 
Bremerhaven, between Jade bay and the estuary of the Elbe. The 
fairway up to Bremen has a minimum depth of 18 ft. and boats 
of 350 tons can usually go up to Miinden, thanks to locks and weirs 
which avoid rapids. The Geeste, if7iimme and Aller, Weser's 
right-bank tributaries, and the Hunte, its left-bank tributary, are 
navigable; so are the Ini'erra and the Fulda. The Weser is con- 
nected by canals with the Rhine. Ems and Elbe rivers. 

From 1924 to 1947 the urban district formed by the union of 
the t o ~ n s  of Geestemiinde and Lehe, on the right bank of the 
Weser estuary, was called \Vesermiinde. In 1939 Wesermunde 
had a population of I I 2!831. In 1947 it was absorbed by the urban 
district of Bremerhaven. 

WESLEY (FAMILY). The Vl?esley family sprang from 
Welswe, near Wells in Somerset. Their pedigree has been traced 
back to Guy, whom rlthelstan made a thane about 938. One branch 
of the family settled in Ireland. Sir Herbert Westley of West- 
leigh, Devon, married Elizabeth Wellesley of Dangan in Ireland. 
Their third son. Bartholomew, studied both medicine and the- 
ology at Oxford and, in 1619~ married the daughter of Sir Henry 
ColIey of Kildare. In 1660 he held the rectories of Catherston 
and Charmouth in Dorset valued at E35 10s. per annum. He was 
ejected in 1662 and gained his living as a doctor. He was buried 

a t  Lyme Regis on Feb. IS, 1670. 
His son, JOHN WESTLEY, grandfather of the founder of Method- 

ism, was born in 1636 and studied a t  New Inn Hall, Oxford, where 
he became proficient in Oriental languages and won the special 
regard of John Owen, then vice-chancellor. Crornwell's Triers ap- 
proved him as minister of Winterborn-Whitchurch, Dorset, in 
1658. The following year he married the daughter of John White, 
the patriarch of Dorchester. In  1661 he was committed to prison 
for refusing to use the Book of Common Prayer. His candour 
and zeal made a deep impression on Gilbert Ironside the elder, 
Bishop of Bristol, with whom he had an interview. H e  was ejected 
in 1662 and became a Nonconformist pastor a t  Poole. H e  died in 
1678; his widow survived him for 32 years. One of his sons, 
Matthew, became a surgeon in London, where h e  died in  1737. 

Another son, SAMUEL, was trained in London for the Noncon- 
formist ministry, but changed his views, and, in Aug 1683, entered 
Exeter college, Oxford, as a sizar. H e  dropped the "t" in his 
name and returned to what he said was the original spelling, 
Wesley. I n  1689 he was ordained and married Susanna, youngest 
daughter of Dr. Samuel Annesley, vicar of St. Giles, Cripplegate, 
and nephew of the 1st earl of Anglesea. Annesley gave up his 
living in 1662, and formed a congregation in Little St. Helen's, 
Bishopsgate. Samuel Wesley waq appointed rector of South 
Ormsby in 1691, and moved to Epworth in 1697. H e  had 19 
children, of whom eight died in infancy. His lawless parishioners 
could not endure his faithful preaching, and in 1705 he was con- 
fined in Lincoln castle for a small debt. Two-thirds of his par- 
sonage was destroyed by fire in 1702 and in 1709 i t  was burnt to 
the ground. He managed to rebuild the rectory, but his resources 
were so heavily strained chat 13 years later it was only half 
furnished. Samuel Wesley wrote a Life of Chn'st in  verse (1693), 
The History of the Old and N e w  Testament in Verse ( I ~ o I ? ) ,  
a noble Letter to a Curate, full of strong sense and ripe experience, 
and Dissertations on the Book of Job ( I  735). H e  died a t  Epworth 
in 1735. Susanna Wesley died a t  the Foundry, London, in 1742 
and was buried in Bunhill Fields. 

Their eldest son, SAXUEL WESLEY (1690--1739), was born in 
London, entered Westminster school in 1704, became a Queen's 
scholar in 1707 and in 1711 went up to Christ Church, Oxford 
He returned to Westminster as head usher, took orders and 
enjoyed the Intimate friendship of Bishop Atterbury, Harley earl 
of Oxford, Addison, Swift and Prior. H e  became headmaster of 
Blundell's school at  Tiverton in I 732 and died there on Nov. 6, 
I 739 . H e  was a finished classical scholar, a poet and a devout man, 
but he was never reconciled to the Methodism of his brothers. His 
poems, published in 1736, reached a second edition in 1743, and 
were reprinted with new poems and a Life by  W. Nichols (1862). 

CHARLES WESLEY (1707-1788) was the 18th child of the Rector 
of Epworth, and was saved from the fire of 1709 by his nurse. H e  
entered Westminster school in 1716, became a King's Scholar and 
was captain of the school in 172s H e  was a plucky boy, and won 
the life-long friendship of the future earl of Mansfield by  fighting 
battles on his behalf. Garret Wesley of Ireland wished to adopt 
his young kinsman, but this offer was declined and the estates 
were left to Richard Colley on condition that he assumed the name 
Wesley. Charles Wesley was elected t o  Christ Church in 1726. 
John had become felIow of Lincoln the previous March Charles 
lost hls first 12 months a t  Oxford in "diversions," but whilst John 
was acting as their father's curate, his brother "awoke out of his 
lethargy." He persuaded two or three other students to go with 
him to the weekly sacrament. This led a young gentleman of 
Chnst Church to exclaim: "Here is a new set of Rlethodists 
sprung up." The name quickly spread through the university, and 
Oxford Methodism began its course. In  1735 Charles Wesley was 
ordained and went with his brother to Georgia as  secretary t o  
Colonel, afterwards General, Oglethorpe, the Governor. The work 
proved uncongenial, and after enduring many hardships his health 
failed and he left Frederica for England on July 26, 1736. H e  
hoped to return, but in Feb. 1738 John Wesley came home, and 
Charles found that his state of health made it necessary to resign 
his secretaryship. After his evangelical conversion on Whit Sun- 
day (May 21, I 738), he became the poet of the Revival. 



WESLEY 
H e  wrote about 6,500 hymns. They vary greatly in merit, but 

Canon Overton held him, taking quantity and quality into con- 
sideration, to be "the great hymn-writer of all ages." Their early 
volumes of poetry bear the names of both brothers, but it is gen- 
erally assumed that the original hymns were by Charles and the 
translations by John Wesley. For some years Charles Wesley took 
a full share in the hardships and perils of the hlethodist itinerancy, 
and was often a remarkably powerful preacher. After his mar- 
riage in 1749 his work was chiefly confined to Bristol, where he 
then lived, and London. H e  moved to London in 1771 and died 
in hfarylebone on March 29, 1788. H e  was strongly opposed to 
his brother's ordinations, and refused to be buried a t  City Road, 
because the ground there was unconsecrated. H e  was buried in the 
graveyard of hlarylebone Old Church. 

Charles Wesley married Sarah Gwynne, daughter of a Welsh 
magistrate living a t  Garth, on April 8, 1749. She died in 1822 at  
the age of ninety-six. Five of their children died as infants and are 
buried in St. James's churchyard, Bristol. Their surviving daugh- 
ter Sarah, who was engaged in literary work, died unmarried in 
1828. Charles Wesley, Jr. (1759-1834), was organist of St. 
George's, Hanover Square. H e  published Six  Concertos for the 
Orga~z and Harp in 177% H e  also died unmarried. Samuel, the 
younger brother (1766-1837) (q.~.), was even more gifted than 
Charles as an organist and composer; he was also a lecturer on 
musical subjects. Two of his sons were Dr. Wesley, sub-dean of 
the Chapel Royal, and Dr. Samuel Sebastian Wesley (q.v.) 
(1810-18;6), the famous organist of Gloucester cathedral. 

to  Oxford, where he was appointed Greek lecturer and moderator 
of the classes. H e  gained considerable reputation in the dis- 
putation for his master's degree in February 1727. He was now 
free to follow his own course of studies and began to lose his love 
for company, unless it  were with those who were drawn like 
himself to religion. In August he returned to Lincolnshire, where 
he assisted his father till Nov. 1729. During those two years he 
paid three visits to the university. In  the summer of 1729 he was 
up for two months. Almost every evening found him with the 
little society which had gathered round Charles. 
The Holy Club.-When he came into residence in November 

he was recognized as the father of the Holy Club. I t  met at  first 
on Sunday evenings, then every evening was passed in Wesley's 
room or that of some other member. They read the Greek Testa- 
ment and the classics; fasted on Wednesday and Friday; received 
the Lord's Supper every week; and brought all their life under 
review. In  1730 William Morgan, an Irish student, visited the 
gaol and reported that there was a great opening for work among 
the prisoners. The friends agreed to visit the Castle twice a week 
and to look after the sick in any parish where the clergyman was 
willing to accept their help. Wesley's spirit a t  this time is seen 
from his sermon on "The Circumcision of the Heart." preached 
before the university on January I ,  1733. In  I 76 j he said it  "con- 
tains all that I now teach concerning salvation from all sin, and 
locing God with an undivided heart." iVesley rose at four, lived 
on £28 a year and gave away the remainder of his income. 
William Law's books im~ressed him and on his advice the vouncr , u 

BIBLIOGRAPHY.--l-\ volume of Charles Wesley's sermons with memoir tutor began to read mystic authors, but he soon laid them aside. 
appeared In 1816; Lives by Thomas Jackson (1841) and John Telford j{resley had not yet found the key to the heart and conscience of (1886) ; Journal and Letters with Sotes by Thomas Jackson (1849) ; 
T h e  Early Journal (1736-39) with additional matter (1910) ; Poetical his hearers. He says, the year 1725 I preached 
W o r k s  of J o h n  and Charles Wesley (13 vols., 1868) ; Methodzst H y m n  much, but saw no fruit to my labour. Indeed it  could not be that 
Book  Illz~strated by J. Telford (1906); Adam Clarke's Memoirs o j  I should; for I neither laid the foundation of repentance nor of 
tlze Wesley  Family (1822) ; Dove's Biographical History of tlze Wesley preaching the ~ ~ ~ ~ ~ l ,  taking it for granted that all to whom I 
Family  (1832) ; G. J. Stevenson, iCfemorials of tlze Wesley Family 
(=8@) ; Tyerman's L i f e  and Times o f  samuel Wes ley ,  M.A. (1866). preached were believers, and that many of them needed no re- 

(J. TE.) pentdnce. From the year I 729 to I 734, laying a deeper foundation 
WESLEY, JOHN (1703-1791), English divine, was born at of repentance, I saw a little fruit. But it was only a little; and no 

Epworth Rectory on June 17th ( 0 , s . )  1703. H e  was the 15th wonder; for I did not preach faith in the blood of the covenant. 
child of Samuel and Susanna Wesley. (See WESLEY FAMILY.) From 173.1 to 1738, speaking more of faith in Christ. I saw more 
His mother's training laid the foundation of his character, and fruit of my preaching." Looking back on these days in 1777, 
under her instruction the children made remarkable progress. PVesley felt "the Rlethodists at Oxford were all one body, and, as 
On Feb. 9, I jog, the rectory v7as burnt down, and the children it were, one soul; zealous for the religion of the Bible, of the 
had a narrow escape. On the duke of Buckingham's nomination, Primitive Church, and, in consequence, of the Church of England; 
JVesley was for six years a pupil a t  Charterhouse. In  June 1720 as they believed it to come nearer the scriptural and primitive 
he went up to Christ Church, Oxford, with an annual allowance plan than any other national church upon earth." The number of 
of £40 as a Charterhouse scholar. His health was poor and he Oxford hfethodists was small and probably never exceeding 
found it  hard to keep out of debt, but he made good use of his twenty-five. John Clayton, James Hervey, Benjamin Ingham and 
opportunities. A scheme of study which he drew up  for 1722 Thomas Broughton, were members of the Holy Club, and George 
with a time-table for each day of the week is still to be seen in Whitefield joined it on the eve of the Wesley's departure for 
his earliest diary. Georgia. 

The standard edition of Wesley's Joz~rnal (1909) has furnished Mission to Georgia.-Wesley's father died on April 25, 1735, 
much new material for this period of Wesley's life, Curnock and in the following October John and Charles took ship for 
having unravelled the difficult cipher and shorthand in which Georgia, with Benjamin Ingham and Charles Delamotte. John 
Wesley's early diaries were kept. H e  reached the conclusion that was sent out by the Society for the Propagation of the Gospel, 
the religious friend who directed Wesley's attention to the writ- and hoped to labour as a missionary among the Indians, but 
ings of Thomas & Kempis and Jeremy Taylor, in 1725, was Miss though he had many interesting conversations with them the mis- 
Betty Kirkham, whose father was rector of Stanton in Gloucester- sion was found to be impracticable. The cabin of the "Simmonds" 
shire. Wesley frankly disclaimed inward holiness. became a study for the four Methodists. The calm confidence of 

H e  was ordained deacon on Sept. 19, 1725, and admitted their Moravian fellow-passengers amid the Atlantic storms con- 
to priest's orders on Sept. 22. 1728. I n  1726 he had been fellow vinced Wesley that he did not possess the faith which casts out 
of Lincoln. His private diaries, seven of which are in the hands fear. Closer acquaintance with these German friends in Savannah 
of hlr.  Russell J. Colman of Norwich, contain monthly reviews of deepened the impression. Wesley needed help, for he was beset 
Wesley's reading. I t  covered a wide range. and he made careful by difficulties. Mrs. Hamkins and Mrs. Welch poisoned the 
notes and abstracts of it. He generally took breakfast or tea with mind of Colonel Oglethorpe against the brothers for a time. 
some congenial friend and delighted to discuss the deepest sub- Wesley's attachment to Miss Hopkey also led to much pain and 
jects. At the coffee house he saw the Spectator and other period- disappointment. A11 this is now seen more clearly in the standard 
icals. H e  loved riding and walking and was an expert swimmer. edition of the Joztrnal. Wesley was a stiff High Churchman, who 

H e  preached frequently in the churches near Oxford in the scrupulously followed every detail of the rubrics. He insisted on 
months succeeding his ordination, and in April 1726 he obtained baptizing children by trine immersion, and refused the .Corn- 
leave from his college to act as his father's curate. The new munion to a pious German because he had not been baptized by 
material in the Jour~zal describes the simple manner of his life. a minister who had been episcopally ordained. At the same time 
H e  read plays, attended the village fairs, shot plovers in the fen- he was accused of "introducing into the church and service a t  
land, and enjoyed a dance with his sisters. I n  October he returned the altar compositions of psalms and hymns not inspected or 



WESLEY 
authorized by any proper judicature." The list of grievances was held in the end of 1739 at  the Foundry in Moorfields which 
presented by Wesley's enemies to the Grand Jury at Savannah Wesley had just secured as a preaching place. Grave disorders 
gives abundant evidence of his unwearying labours for his flock. had arisen in the society at  Fetter Lane, and on July 23, 1740, 

The foundation of his future work as the father of Methodist Wesley withdrew from it. About 25  men and 48 women also left 
hymnody was laid in Georgia. His first Collectzon of Psalrns and and cast in their lot with the society at  the Foundry. The cen- 
Hymns  (Charlestown, 1737) contains five of his incomparable tenary of Methodism was kept in 1839. 
translations from the German, and on his return to England he Wesley's headquarters a t  Bristol were in the Horse Fair, where 
published another Collection in 1738, with five more translations a room was built in May 1739 for two religious societies which 
from the German and one from the Spanish. I n  April 1736 itlesley had been accustomed to meet in Nicholas Street and Baldwin 
formed a little society of thirty or forty of the serious members Street. To  meet the cost of this Captain Foy suggested that 
of his congregation. H e  calls this the second rise of Methodism, each member should give a penny per week. When it  was urged 
the first being at  Oxford in November 1729. The company in that some were too poor t o  do this, he replied, "Then put eleven 
Savannah met every Wednesday evening "in order to a free con- of the poorest with me; and if they can give anything, well: I 
versation, begun and ended with singing and prayer." A select will call on them weekly, and if they can give nothing I will give 
company of these met a t  the parsonage on Sunday afternoons. for them as well as for myself." Others followed his example and 
In  1781 he writes, "I cannot but observe that these were the first were called leaders, a name given as early as Nov. 5, 1738, to those 
rudiments of the Methodist societies." who had charge of the bands in London. IVesley saw that here 

In  the presence of such facts we can understand the significance was the very means he needed to watch over his flock. The lead- 
of the mission to Georgia. Wesley put down many severe things ers thus became a body of lay pastors. Those under their care 
against himself on the return voyage, and he saw afterwards that formed a class. I t  proved more convenient to meet together and 
even then he had the faith of a servant though not that of a son. this gave opportunity for religious conversation and prayer. As 
I n  London he met Peter Bohler who had been ordained by the society increased Wesley found it needed "still greater care 
Zinzendorf for work in Carolina. By Bohler Wesley was con- to  separate the precious from the vile." H e  therefore arranged 
vinced that he lacked "that faith whereby alone we are saved." to meet the classes himself every quarter and gave a ticket 
On b7ednesday, May 24, 1738, he went to a society meeting in "under his own hand" to every one "whose seriousness and good 
Aldersgate Street where Luther's Preface t o  the Epistle t o  the conversation" he found no reason to doubt. The ticket furnished 
Romalzs was being read. "About a quarter before nine, while he an easy means for guarding the meetings of the society against 
was describing the change which God works in the heart through intrusion. "Bands" were formed for those who wished for  closer 
faith in Christ, I felt my heart strangely warmed. I felt I did communion. Love-feasts for fellowship and testimony were also 
trust in Christ, Christ alone, for salvation; and an assurance introduced, according to the custom of the primitive church. 
was given me that he had taken away m y  sins, even mine, and Watch-nights were due to the suggestion of a Kingswood collier 
saved m e  from the law of sin and death." Mr. Lecky points out in I 740. 
the significance of that event. "It is scarcely an exaggeration to Wesley issued the rules of the united societies in February 
say that the scene which took place at  that humble meeting in 1743. Those who wished to enter the society must have "a desire 
Aldersgate Street forms an epoch in English history. The con- to flee from the wrath to come, to be saved from their sins " 
viction which then flashed upon one of the most powerful and Ti'hen admitted they here to give evidence of their desire for 
most active intellects in England is the true source of English salvation "by doing no harm; by doing good of every possible 
Methodism" (His tory  of England i n  Eighteenth Century, ii. 558). sort; by attending upon all the means of grace." I t  was expected 

LVesley spent some time during the summer of 1738 in visiting that all who could do so would contribute the penny a week sug- 
the Moravian settlement at Herrnhut and returned to London gested in Bristol, and give a shilling at  the renewal of their 
on Sept. 16, 1738, with his faith greatly strengthened. He preached quarterly ticket. Wesley had at first to take charge of the con- 
in all the churches that were open to him, spoke in many religious tributions, but as they grew larger he appointed stewards to  re- 
societies, visited Newgate and the Oxford prisons. On Kew ceive the money, to pay debts, and to relieve the needy. The 
Year's Day, 1739, the Li7esleys, LVhitefield and other friends had memorable arrangement in Bristol was made a few weeks before 
a Love Feast a t  Fetter Lane. I n  February Whitefield went to Wesley's field of labour was extended to the north of England in 
Bristol, where his popularity was unbounded. When the churches May 1742. He found Newcastle ripe for his message. English 
were closed against him he spoke to the Kingswood colliers in Christianity seemed to have no power to  uplift the people. Dram- 
the open air, and after six memorable weeks wrote urging Wesley drinking was an epidemic. Freethinkers' clubs flourished. 
to come and take up the work. Wesley was in his friend's con- The doctrine of election had led to a temporary separation 
gregation on April I ,  but says, "I could scarcely reconcile myself between Whitefield and the Wesleys in 174.1. f esley believed that 
to this strange way of preaching in the fields . . . having been the grace of God could transform every life that received it. H e  
all my life (till very lately) so tenacious of every point relating preached the doctrine of conscious acceptance with God and 
to decency and order, that I should have thought the saving of daily growth in holiness. Victory over sin was the goal which he 
souls almost a sin, if it had not been done in a church." Next set before all his people. He made his appeal to  the conscience in 
day Jt7esley followed Whitefield's example. His fears and prej- the clearest language, with the most cogent argument and with 
udices melted away as he discerned that this was the very method all the weight of personal conviction. Hearers like John Nelson 
needed for reaching the multitudes. felt as though every word was aimed at themselves. No preacher 

F o u n d a t i o n  of t h e  "Society."-On May I ,  1738, he wrote in of the century had this mastery over his audience. His Evangeli- 
his journal: "This evening our little society began, which after- cal Arminianism is shown in his four volumes of sermons and his 
wards met in Fetter Lane." Among its "fundamental rules" we Notes  on the A-rw Testaw~ent.  
find a provision for dividing the society into bands of five or ten I t i n e r a r y  Work.-Cp till 1742 Wesley's work was chiefly con- 
perspns who spoke freely and plainly to each other as to the fined to London and Bristol, with the adjacent towns and villages 
"real state" of their hearts. The bands united in a conference or the places which lay between them On his way to Newcastle 
every Wednesday evening. The society first met at James Hut- that year IVesley visited Birstal, where John Nelson, the stone- 
ton's shop, "The Bible and Sun," Wild Street, west of Temple Bar. mason, had already been working. On his return he held memor- 
About Sept. 2 5 ,  it moved to Fetter Lane. Wesley describes able services in the churchyard at  Epworth. Methodism this year 
this as the third beginning of Methodism. After the field preach- spread out from Birstal into the West Riding. Societies were also 
ing began converts multiplied. They found all the world against formed in Somerset, JtTilts, Gloucestershire, Leicester, Jt7arwick- 
them, and Wesley advised them to strengthen one another and shire, Nottinghamshire and the south of Yorkshire. I n  the sum- 
talk together as often as they could. U'hen he tried to visit them mer Charles Wesley visited Wednesbury, Leeds and Newcastle. 
at their homes he found the task beyond him, and therefore Next year he took Cornwall by storm. The work in London was 
invited them to meet him on Thursday evenings. This meeting prospering. In  1743 Wesley secured a west-end centre at  West 
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Street, Seven Dials, which for fifty years had a wonderful history. 
I n  August 1747 Wesley paid his first visit to  Ireland, where he 
had such success that he gave more than six years of his life 
to the country and crossed the Irish Channel forty-two times. 
Ireland has now its own conference presided over by a delegate 
from the British conference. f esley's first visit to  Scotland was 
in 1751. I n  all, he paid 2 2  visits. 

Such extension of nis field would have been impossible had not 
Wesley been helped by a heroic band of preachers. Wesley says: 
"Joseph Humphreys was the first lay preacher that assisted me in 
England, in the year 1738." That was probably help in the Fetter 
Lane Society, for Wesley then had no preaching place of his own. 
John Cennick, the hymn-writer and schoolmaster a t  Kingswood, 
began to preach there in I 739. Thomas Maxwell, who was left to 
meet and pray with the members at the Foundry during the 
absence of the Wesleys, began to preach. Wesley hurried to Lon- 
don to check this irregularity, but his mother urged him to hear 
Maxwell for himself, and he soon saw that such assistance was of 
the highest value. The autobiographies of these early Methodist 
preachers are among the classics of the Evangelical Revival. As 
the work advanced Wesley held a conference at  the Foundry in 
1744. Besides himself and his brother, four other clergymen 
were present and four "lay brethren." I t  was agreed that "lay 
assistants" were allowable, but only in cases of necessity. This 
necessity grew more urgent every year as Methodism extended. 
One of the preachers in each circuit was the "assistant," who had 
general oversight of the work, the others were "helpers." The 
conference became an annual gathering of Wesley's preachers. 

In the early conversations doctrine took a prominent place, but 
as  Methodism spread the oversight of its growing organization 
occupied more time and more attention. In  February 1784 
Wesley's deed of declaration gave the conference a legal constitu- 
tion. H e  named one hundred preachers who after his death were 
to meet once a year, fill up vacancies in their number, appoint a 
president and secretary, station the preachers, admit proper per- 
sons into the ministry, and take general oversight of the societies. 
I n  October 1768, a Methodist chapel was opened in New York. 
At the conference of 1769 two preachers, Richard Boardman and 
Joseph Pilmoor, volunteered to go out to take charge of the work. 
I n  1771, Francis Asbury, the Wesley of America, crossed the 
Atlantic. Methodism grew rapidly, and it  became essential to 
provide its people with the sacraments. I n  September 1784 
Wesley ordained h s  clerical helper, Dr. Coke, superintendent (or 
bishop), and instructed him to ordain Asbury as his colleague. 
Richard IVhatcoat and Thomas Vasey were ordained by Wesley, 
Coke and Creighton to administer the sacraments in America. 
Wesley had reached the conclusion in 1746 that bishops and 
presbyters were essentially of one order. ( S e e  METHODISM: 
U n i t e d  States .)  

H e  told his brother in 1785: "I firmly believe that I am a 
s c r i p t u r a l ~ ~ ~ u ~ o ~ o s  as much as any man in England or in Europe; 
for  the uninterrupted succession I know to be a fable, which no 
man ever did or can prove." Other ordinations for the admini- 
stration of the sacraments in Scotland, the colonies and England 
followed. The interests of his work stood first w t h  Wesley. He 
did everything that strong words against separation could do to 
bind his societies to the Church of England; he also did every- 
thing that legal documents and ordinations could do to secure 
the permanence of that great work for which God had raised him 
up. In  the words of Canon Overton and Rev. F. H. Relton (His t .  
of Eng., Ch. 1714-1800) : "It is purely a modern notion that the 
Wesleyan movement ever was, or ever was intended to be, except 
by Wesley, a church movement." Despite hls strong sayings, it 
was Wesley who broke the links to the church, for, as Lord 
Mansfield put it, "ordination is separation." 

Wesley's account of his itinerancy is given in his famous 
Journal ,  of whlch the first part appeared about 1739. Mr. Birrell 
has called it "the most amazlng record of human exert~on ever 
penned by man." The development of his work made a tre- 
mendous strain upon Wesley's powers. He generally travelled 
about 5,000 miles a year and preached fifteen sermons a week. 
His  rule was always to look a mob in the face. 

Wesley's writings did. much to open the eyes of candid men 
to his motives and his methods. Besides the incomparable Journal, 
his Appeals t o  M e n  of R e a s o n  and Religion also produced an 
extraordinary effect in allaying prejudice and winning respect. He 
constantly sought to educate his own people. No man in the 18th 
century did so much to create a taste for good reading and to 
supply i t  with books a t  the lowest prices. Sir Leslie Stephen 
pays high praise to  Wesley's writings, which went "straight to 
the mark without one superfluous flourish." As a social reformer 
Wesley was far in advance of his time. H e  provided work for 
the deserving poor, supplied them with clothes and food in seasons 
of special distress. The profits on his cheap books enabled him 
to give away as much as £1,400 a year. H e  established a lending 
stock to help struggling business men and did much to relieve 
debtors who had been thrown into prison. He opened dispensaries 
in London and Bristol and was keenly interested in medicine. 

Wesley's supreme gift was his genius for organization. H e  was 
by no means ignorant of this. "I know this is the peculiar talent 
which God has given me." Wesley's special power lay in his 
quickness to avail himself of circumstances and of the suggestions 
made by those about him. The class-meeting, the love-feast, the 
watch-night, the covenant service, leaders, stewards, lay preach- 
ers, all were the fruit of this readiness to avail himself of sugges- 
tions made by men or events. 

In 1751 Wesley married Mary Vazeille, a widow, but the union 
was unfortunate and she finally left him. John Fletcher, the 
vicar of Madeley, to  whom Wesley had turned as a possible suc- 
cessor, died in I 78 j. H e  had gone to Wesley's help at  West Street 
after his ordination at  Whitehall in 1757 and had been one of 
his chief allies ever since. He was beloved by all the preachers, 
and his Checks t o  Ant inomianism show that he was a courteous 
controversialist. Charles Wesley died three years after Fletcher. 
During the last three years of his life John Wesley was welcomed 
everywhere. His visits were public holidays. 

Wesley preached his last sermon in Mr. Belson's house at  Leath- 
erhead on Wednesday, Feb. 23, 1791; wrote next day his last 
letter to  Wilberforce, urging him to carry on his crusade against 
the slave trade; and died in his house at City Road on March 2, 

1791, in his eighty-eighth year. He was buried on March 9, in 
the graveyard behind City Road chapel. (J. TE.)  
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WESLEY, SAMUEL (1766-1837), English musical com- 
poser, son of Charles Wesley, was born at Bristol, Feb. 24, 1766. 
Though suffering for many years from an accidental injury to the 
brain, Wesley was one of the most brilliant organists and most 
accomplished extemporaneous performers of his time. He may 
indeed be regarded as the father of modern English organ playing, 
for he it was who, aided by his friends Benjamin Jacob and C. F.  
Horn, first introduced the works of J.  S. Bach to English organists, 
not only by his superb playing, but by editing with Horn, in 1813. 
the first copy of Das  wohltemperirte  Clavier ever printed in Eng- 
land. LVesley died on Oct. I I ,  1837, leaving a vast number of 
manuscripts and printed compositions. 

WESLEY, SAMUEL SEBASTIAN (1810-1876). English 
composer and organist, natural son of Samuel Wesley, the emi- 
nent composer. xvas born in London on Aug. 14. 1810. He was 
one of the children of the Chapel Royal from 1819, held various 
unimportant posts as organist from the age of 15 and in 1832 was 
appointed to Hereford cathedral. He was successively organist a t  
Exeter cathedral. Leeds parish church; Winchester and Gloucester 
cathedrals. He conducted the Three Choirs festivals of 1834 
1865, 1868. 1871 and 1874. A civil list pension of £roo a year was 
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conferred on him in 1873; he died at Gloucester, April 19, 1876, and 
was buried at  Exeter. Wesley was the English organist of his day. 
As a composer he is still highly esteemed for the dignity and beauty 
of his anthems, the finest of which are "Blessed Be the God and 
Father," "The Wilderness," "Ascribe Unto the Lord" and "0 Lord, 
Thou Art My God." His service in E .  the most elaborate in 
design for daily use so far attempted, which was published with a 
rather trenchant preface in 184 5. became widely known. 

WESLEYAN METHODIST CHURCH. The Wesleyan 
Methodist Church was a direct outcome of the evangelical revival 
of religion in England during the 18th century (see ~IETHODISJI; 
IVESLEY, JOHK).  The people influenced by the preaching of John 
and Charles Wesley were its real founders, though. a t  first, they 
had no intention of establishing a new church. For some time the 
societies that they formed remained within the Church of England, 
and it was only under the compulsion of circumstances that John 
Wesley took the steps which led. eventually, to separation. FVhen 
early Rlethodists mere excluded from their local parish churches, 
meetinghouses were opened and duly licensed for public worship. 
The services were. a t  first, outside the regular church hours. The 
actual separation from the Church of England was gradual and re- 
luctant. I t  was the result of the indifference rather than the con- 
certed opposition of contemporary Anglicans. 

In  1784 two critical events occurred. A legal document, the 
Deed Poll or Deed of Declaration. regularized and perpetuated the 
constitution of the RIethodist societies. A hundred preachers, 
carefully selected and duly named. were appointed a body in which 
was vested authority in matters of discipline, administration and 
the stationing of ministers. The Legal Hundred elected its own 
new members to fill up the vacancies caused by death and so re- 
mained a continuous entity. This formed the core of the annual 
conference. a representative body composed of ministers only, 
until, in 1878, laymen ~i-ere admitted. The second event in the 
crisis of 1784 was the ordination of certain preachers to administer 
the sacraments in Scotland and America. This decisive step was 
taken by John IlTesley. who claimed, as presbyter, the right to or- 
dain. A final severance was now inevitable. 

On July 26, 1791, shortly after John Tl'esley's death, the con- 
ference reaffirmed the privileges granted by the Deed Poll to every 
preacher in full connection. The questions of the sacraments and 
the relation of l\lethodists to the Church of England were hotly 
debated by Alexander Kilham (q.v.1 and the conclusions were 
ambiguous. I n  1793 it was resolved that the societies should have 
the privilege of the Lord's Supper where they unanimously de- 
sired it. Next year 93 of them were granted the necessary permis- 
sion. 

After prolonged discussions a "plan of pacification" was drawn 
up and accepted in 1795. This declared that the sacrament of 
the Lord's Supper, the sacrament of baptism, the burial of the 
dead and services in church hours were only to be conducted by the 
preachers when a majority of trustees, stewards and class leaders 
of the chapel concerned approved. I n  1796 Alexander Kilham, 
refusing to cease his agitation and accusing the ministry of priest- 
craft, was expelled. He  founded the Xew ,Connexion. 

In  1797 the constitution of the Wesleyan Methodist Church 
took more definite shape. The nucleus or germ cell had always 
been the class meeting. JTherever there was a "class" there was 
a society. These societies or local churches were not independent 
or unrelated but were grouped into circuits with a senior minister 
as superintendent and an elected quarterly meeting as the organ 
of administration. Circuits, in turn. Tyere grouped in districts. 
comparable to Anglican dioceses. Each district had a ministerial 
chairman who presided at the synods. held twice each year. The 
annual conference was composed of the Legal Hundred and rep- 
resentatives from the whole IiTesleyan Methodist Church in Great 
Britain (Ireland had its own conference). 

The theology adopted was intended not to "overthro~v dogmas 
but to galvanise them into life." In accepting the .Apostles' Creed 
and the Xicene Creed the Wesleyan Ylethodist Church stressed 
the Arminian doctrine of the Atonement. assurance! conversion and 
holiness or perfect love. Its appeal was to personal experience of 
the grace of God in Jesus Christ. Gradually i t  developed a con- 

sciousness of the objective grace in the sacraments and a clearer 
meaning of the Holy Catholic Church. A modified form of morn- 
ing prayer was used in many Wesleyan churches and the 
offices of holy comnlunion, holy baptism and holy matrimony 
closely resembled those in use in the established church. The 
ordination of its ministers by the imposition of hands and a rigid 
rubric was introduced in 1836 and carefully guarded from any 
kind of improvisation. 

In  1790 there were 294 preachers and 71,668 members in Great 
Britain and Ireland with 19 missionaries and 5.300 members on 
the mission stations. I n  1848 the membership in Great Britain 
was 338,861, in Ireland 23,842 and on foreign stations 97.4 51 ; the 
total number of ministers was 1,726. During the first half of the 
19th century, known as the middle period of Wesleyan Methodist 
history, the dominating figure was Jabez Bunting (q.~.). 

During these years Methodism was growing into a great mis- 
sionary church. Its work in the West Indies was firmly estab- 
lished in Wesley's lifetime. I n  1786 there were 1,100 Segro  
members of the society in Antigua. The burden of superintending 
these missions and providing funds for their support rested on 
Thomas Coke, who took his place as the missionary bishop of 
Methodism. In  1813 he prevailed on the conference to  sanction 
a mission to Ceylon. He  sailed with six missionaries on Dec. 30, 
but died in the following May in the 1ndian.ocean. T o  meet the 
new responsibilities a branch missionary society had been formed 
in Leeds in Oct. 1813, and others soon sprang up in various parts 
of the country. RIethodist missions really date from 1786 when 
Coke landed at  Antigua. The area of operations gradually ex- 
tended. Missions were begun in Madras, at the Cape of Good 
Hope, in Australia and on the west coast of Africa. Two mis- 
sionaries mere sent to the Friendly Islands in 1826, and in 1835 a 
mission among the cannibals of Fiji spread and deepened till the 
whole group of islands v7as transformed. The work in China be- 
gan in 18 51 ; the Burma mission was established in 1887. The 
rapid progress of the Transvaal and Swaziland missions was almost 
embarrassing. 

The missionary jubilee in 1863-68 yielded E179.000 for the 
work abroad. As the growth of the missions permitted, confer- 
ences were formed in various countries. Upper Canada had its 
conference in 1834, France in 18j2, Australia in 1855, South 
Africa in 1882. 

I n  1834 Hoxton academy was taken as a training place for min- 
isters. Didsbury college was opened in 1842, Richmond in 1843. 
Headingley was added in 1868, Handsworth in 1881 and Wesley 
house, Cambridge, in 1925. 

The centenary of Methodism was celebrated in 1839 and £221,- 
939 was raised as a thank offering: Ej1,609 was devoted to the col- 
leges a t  Didsbury and Richmond; E~O,OOO was given to  the mis- 
sionary society, which spent £30.000 on the site and building of a 
mission house in Bishopsgate Within; £38,000 was set apart for 
the removal of chapel debts, etc. 

In  1837 ITesleyan Methodism had 9 infant schools and 2 2  

schools for elder children and a grant of £j,ooo was made from the 
centenary fund for the provision of day schools. The conference 
of 1843 directed that greater attention should be given to this 
depirtment, and a committee met in the folloxing October 
which resolved that 700 schools should be established. if possible 
within the next seven years. In  1849 the Normal Training col- 
lege for the education of day-school teachers was opened in 
\Vestminster, and in 1872 a second college was founded in Bat- 
tersea for women teachers. The Leys school a t  Cambridge. Rydal 
l 'lount at Colwyn Bay and boarding schools for boys and girls 
lyere established. 

The For11-ard movement began about 1878, when a thanks- 
giving fund was raised. Large mission halls were built in the 
principal towns of England, Scotland and Ireland. The For- 
ward movement of the 1880s ~z-ill always be associated with the 
name of Hugh Price Hughes (9.v.). \-illage >'lethodism shared 
in the quickening which the Forward movement brought to the 
large towns. An aggressive policy of evangelism was combined 
with a great extension of social ministries. 

The Twentieth Century fund was initiated by Sir Robert W. 
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Perks in 1898. The  Royal aquarium a t  Westminster was pur- are also said to have come into collision with the Mercian king 
chased and a central hall and church house as the headquarters of Penda, and i t  is possible that the province of the Hwicce (9.v.) 
Methodism erected. Various secessions from the Wesleyan Meth- was lost in their time. After the accession of Oswald, who married 
odist Church took place, notably that of the Primitive Methodists Cynegils's daughter, to the throne of Northumbria, both Cynegils 
(9.v.) in 1810-12; but in 1932, the Wesleyan Methodist Church, and Cwichelm were baptized. Cynegils was succeeded in 642 by 
the Primitive Illethodist Church and the United Methodist Church his son Cenwalh, who married and subsequently divorced Penda's 
became one under the title of the Methodist Church. sister and was on that account expelled by that king. After his 
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WESSEL, JOHAN HERMAN (1742-1785), Norwegian- 
born writer who settled in Denmark, famous for his parody of neo- 
classical tragedy and his light verse. The  son of a clergyman, he 
was born a t  Jonsrud near Vestby, southeast Norway, on Oct. 6, 
1742. I n  1761 he matriculated a t  the University of Copenhagen 
and he lived in that city until his death on Dec. 29, 1785, supporting 
a penurious existence by private tuition and the translation of plays 
for  the royal theatre. H e  was one of the founders (1772) and the 
outstanding member of the Norske  Selskab, a literary and convivial 
society of Norwegian students a t  Copenhagen, and contributed to 
i ts  anthologies which began to be published in 1775. The signet 
of the society bore the inscription "Vos  exemplaria Graeca," and 
i t  was mainly directed against the extravagances with which i t  
believed contemporary German literature was infecting that of 
Denmark. Wessel's only important long work Kierlighed uden 
Str@mper ("Love Without Stockings," 17 72),  a "tragedy" in five 
acts written in alexandrines. by  transferring the setting of a heroic 
tragedy to low life, mocked the rhetorical neoclassical drama then 
flourishing on the Danish stage. Wessel wrote two more plays, of 
little account, and a number of graceful epigrams, impromptus, 
songs and (often indecent) verse tales in the manner of La Fon- 
taine. 

Wessel's collected works, Samtlige Skrivter,  were published in 
two volumes (1787) ; his verse, Digte, was published with a 
foreword by P. V. Rubow (1936). 

See W. P.  Sommerfelt (ed.), J.  H .  Wessel og Norge (1942); A. H .  
Winsnes, Det norske Selskab (1924). (B. W. D.) 

WESSEX, one of the kingdoms of Anglo-Saxon Britain. Ac- 
cording to the Saxon Chronicle, i t  was founded by two princes, 
Cerdic and his son Cynric, who landed in 494 or 495 and were 
followed by other settlers in 501 and 514. After several successful 
battles against the Welsh they became kings in 519 around the 
southern part  of Hampshire. I n  530 Cerdic and Cynric are said 
to  have conquered the Isle of Wight, which they gave to two of 
their relatives, Stuf and Wihtgar. Cerdic died in 534. Cynric 
defeated the Britons a t  (Old) Salisbury in 552 and again in con- 
junction with his son Ceawlin a t  Beranburh, probably Barbury 
hill near Swindon, in 556. At his death in 560 he was succeeded 
by  Ceawlin, who is mentioned by Bede as the second of the English 
kings to hold an  imperium in Britain. With him a period of more 
or  less reliable tradition is entered upon. How far the earlier 
par t  of the story deserves credence is still much debated. I t  is 
worthy of note that the dynasty claimed to be of the same origin 
as the royal house of Bernicia. 

Whatever may be the t ru th  about the origin of the kingdom, its 
dimensions were largely increased under Ceawlin. I n  his reign the 
Chranicle mentions two great victories over the Welsh, one a t  a 
place called Bedcanford in 571, by which Aylesbury and the upper 
par t  of the Thames valley fell into the hands of the West Saxons, 
and  another a t  Dyrham in Gloucestershire in 577, which led to the 
capture of Cirencester, Bath and Gloucester. Ceawlin is also 
said to have defeated Aethelberht of Kent a t  a place called Wib- 
bandun in 568. I n  592 he was expelled and died in the following 
year. His obscure successors Ceol and Ceolwulf were followed in 
61 I by Cynegils. whose son Cwichelm provoked a Northumbrian 
invasion by the attempted murder of Edwin in 626. These kings 

return he gained a victory over the welsh nea; pen- elw wood, by which 
most, if not all, of Somerset came into his hands. In 661 he was again 
attacked by the Mercians under Wulfhere. At his death, probably in 
673, the throne is said to have been held for a year by his widow Sex- 
burh, who was succeeded by Aescwine, 674-676, and Centwine, 676-685. 
According to Bede, however, the kingdom was in a state of disunion 
from the death of Cenwalh to the accession of Ceadwalla in 685, who 
greatly increased its prestige and conquered the Isle of Wight, the 
inhabitants of which he treated with great barbarity. After a brief 
reign Ceadwalla went to Rome, where he was baptized, and died shortly 
afterward, leaving the kingdom to Ine. Before the end of the 7th cen- 
tury a considerable part of Devon as well as the whole of Somerset and 
Dorset had come into the hands of the West Saxons. Ine founded a 
new bishopric at Sherborne for these western provinces, held synods 
for the better government of the church and issued an elaborate code of 
laws. He is the real founder of the organized West Saxon kingdom of 
later times. On his resignation in 726 he was succeeded by an obscure 
nobleman named Aethelheard, and he, in 740, by a certain Cuthred, 
who reigned until 750. Each of these kings was overshadowed by 
Aethelbald, king of Mercia, though Cuthred revolted, apparently suc- 
cessfully, from Aethelbald's domination in 752. At his death in 756 
Sigebert succeeded, but on account of his misgovernment was deserted 
by most of the leading nobles, and with the exception of Hampshire the 
whole kingdom came into the hands of Cynewulf. Sigebert, after put- 
ting to death the last of the princes who remained faithful to him, was 
driven into exile and subsequently murdered; but his brother Cyneheard 
afterward avenged him on Cynewulf. Cynewulf was succeeded in 786 
by Berhtric, who married Eadburg, daughter of the Mercian king Offa. 
Berhtric was succeeded in 802 by Ecgbert, who overthrew the Mercian 
king Beornwuli in 825. This led to the annexation by Wessex of Sus- 
sex, Surrey, Kent and Essex and the temporary recognition of West 
Saxon supremacy by Mercia. 

Aethelwulf (q.v.) , son of Ecgbert, succeeded to Wessex at his father's 
death in 839, while the eastern provinces went to his son Aethelstan. 
A similar division took place on Aethelwulf's death in 858 between his 
two sons Aethelbald and Aethelberht, but on the death of the former 
in 860 Aethelberht united the whole in his own hands, his younger 
brothers Aethelred and Alfred renouncing their claims. Aethelberht was 
succeeded in 865 by Aethelred, and the latter by Alfred in 871. This 
was the period of the great Danish invasion which culminated in the 
submission of Guthrum in 878. Shortly afterward the kingdom of the 
Mercians came to an end and in 886 .4lfred's authority was accepted by 
all Englishmen who were not under the power of the Danes. From this 
time onward the history of Wessex is the history of England. 

BIBLIOCRAPHY.-A~~~O-SU~O% Chronicle, ed. by J .  Earle and C. 
Plummer (1892-99) ; Bede, Hist. Eccl. and Continuatio, ed. by C .  
Plummer (1896) ; Asser, Life of  King Alfred, ed. by W .  H Stevenson 
(1904) ; W. de G. Birch, Cartularium Saxonicum (1885-93) ; R. H. 
Hodgkin, A History o f  the Anglo-Saxons, 2nd ed. (1939) ; Sir Frank 
Stenton, Anglo-Saxon England, 2nd ed. (1947). 

(F. G . M .  B.; F . M .  S.) 
WEST, BENJAMIN (1738-1820), U.S. artist, was history 

painter to George 111, 1772-1801, and a charter member (1768) 
and president of the Royal Academy (1792-1820). Born on Oct. 
10, 1738, near Springfield, Pa. ,  he showed precocious artistic talent 
and was sent to Philadelphia in 1756 to study painting. I n  1759 
he sought further commissions in New York and through the 
assistance of friends sailed for Italy. I n  1763 West left I taly 
for London. H e  became intimate with Sir Joshua Reynolds and 
gained widespread popularity. His "Agrippina With the Ashes 
of Germanicus" was admired by George 111. "The Death of 
Wolfe" ( c .  1771), one of his best-known works, did not introduce 
but popularized modern costume in history painting. Though 
loyal to America he retained the king's friendship and patronage 
until 1801. I n  1802 he visited Paris and exhibited his final sketch 
for "Death on a Pale Horse," which anticipated developments in 
French romantic painting. Though he never returned to the United 
States among his pupils are found all the leading American artists 
to the foundation of the National Academy (1826). West died in 
London, March 11, 1820. (W M.  0.) 

WEST, THE, is a term which in the United States has been 
applied both to a geographic location and to a social-economic 
condition. Because settlement began on the eastern rim of the 
continent and in most cases expanded in a westerly direction, the 
west was both a place farther out toward the setting sun and a 
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place where men were beginning over again the creation of a new 
society. Strictly speaking, each eastern physical-social region had 
its own \vest where its patterns of life xere exposed to a new 
environment. All :veqts, therefore. difiered to a degree according 
to the origins of their people. but all partook of the quality 
of nexsness and all revealed some similarity in outlook and atti- 
tude. 

The outer edge of any western advance was known as the fron- 
tier. The U.S. census bureau defined it as a place where the popu- 
lation was not more than t ~ v o  persons to the square mile. Its 
first inhabitants, except in a fev- unusual cases. were trappers. 
traders and lone settlers. Always on the move. they left behind 
them, as they pushed on into the 17-ilderness, a gradually maturing 
society xhich the people to its east called the west. In early stages 
at  least, each west was supposed to exhibit certain characteristics 
--individualism, boastfulness. materialism. hurry, crudeness and 
a tendency to see things not as they then were but as they might 
some day become. In time, of course. each west reached some 
degree of social maturity. political independence and economic 
complexity, and became eastern in all but geographic location. 

Historians, dealing with the growth of the United States, have 
recognized and given names to at  least seven distinct ~ ~ e s t s  that 
appeared as the population spread from the Atlantic to the Pacific. 
The first of these, the old west. grew up in the back country of 
the original colonies. In the years between 1676 and 1763, it 
constituted a region which contrasted sharply with the older settle- 
ments and which was often in conflict with them. I t  stretched 
roughly from S e l ~  England to Georgia and varied in character as 
the colonies differed from each other. But, as Frederick Jackson 
Turner says, it formed "a democratic, self-sufficing, primitive agri- 
cultural society in which individualism r a s  more pronounced than 
the community life of the lo~vlands." I t  was short on schools and 
churches, and only gradually acquired a surplus of cattle and 
grain to exchange for  hat its people called store goods. Against 
unjust taxes or the failure to give protection from Indian raids, 
its people more than once rose in open rebellion against some 
mother colony. 

The thrust of population through the Allegheny mountains after 
1763, created a new west in Kentucky and Tennessee. Theodore 
Roosevelt told its story under the suggestive title The i.17i?zni?lg of 
the TT7est, 4 vol. (1889-96). There were settlements whose ~velfare 
depended on the use of the Mississippi river and xhose citizens 
did not hesitate to enter into intrigues xi th  the Spanish or French 
who coritrolled its waters. They provided much of the drive for 
expansion in the \Var of 1812, and caused easterners to tremble at  
the thought of their growing power in congress. 

This, however, Ivas only the beginning. With peace in I S I ~ ,  
what n-as known as the great migration began and two nex7 wests 
quickly made their appearance. Between the Ohio river and the 
Great Lakes and reaching IT-estward to the Mississippi and beyond, 
the old northwest filled up ni th peoples irom the south. the east 
and Europe. On corn and hogs, and then with wheat, they pros- 
pered, blended the county system of local government with the 
township system and, by 1860, had developed such thriving com- 
mercial industrial centres as Cleveland, O., Cincinnati. 0.: Chicago, 
Ill.! and St. Louis, ?*lo. Expanded a bit to the south and vest, 
the region in later days mas often spoken of as the midwest. (See 
MIDDLE I$'EsT, THE.) 

Meanwhile in the region between Tennessee and the Gulf of 
Mexico another new west had been developing. Its people came 
primarily from the old south and that region furnished the pat- 
terns on which its social-economic life evolved. T\'ith cotton as 
its major crop, and with the plantation and negro slavery as the 
basis for large-scale production, this west was soon known as the 
cotton kingdom. Yet in temper and in attitude toward the public 
lands, banking and internal improvements. the region was thor- 
oughly Tvestern! and in speculation and la~~lessness it quite sur- 
passed the old northn-est. Southerners along the Atlantic coast 
a l m y s  spoke of it as the west. (See SOUTH. THE.) 

111 the vast trans-blississippi territory, the first region to be 
settled was that lying between the river and the 100th meridian. 
At this line where the prairies fade out and mood and water grow 

scarce, commence the Great Plains. extending to the Rocky moun- 
tains and their inland basins. follo~ved by the Pacific slopes. Al- 
though these units varied greatly in physical features and resources, 
only two IT-ests distinct enough to acquire names of their own 
developed 71-ithin their boundaries. These xere the southwest and 
the Pacific northlvest. 

At the southern end of the Great Plains. stretching from Texas 
northward toward Kansas and ~ves t \~ard  across New Mexico and 
Arizona, lay a region where the heat and dryness were more ex- 
treme and whose Indian tribes had developed a culture quite dis- 
tinct from that of the tribes to the north. Its early settlement 
had taken place under Spanish and Mexican auspices and much of 
the region had come into the possession of the United States after 
the Mexican \\Tar in 1848. 

U.S. settlers who came largely from the states directly to the 
east brought their ways and institutions ni th  them, but Mexican 
influences remained as a permanent force in the region. The 
cattle business which became a spectacular feature of its life mas 
Spanish in most details. Architecture bore the same stamp. Yet 
the region became the U.S. southwest with a degree of self- 
consciousness that continued to express itself in titles given to 
numerous organizations and publications. 

The Pacific northwest, because of its great distance from older 
U.S. settlements and its mixed British and U.S. beginnings, early 
acquired recognition and a name as a distinct west. The Lewis 
and Clark expedition in 1803-06, the struggle over the Oregon 
boundary from 1803 to 1846. and the wide interest in the China 
trade turned national interest in its direction as a new west. 

California never quite became a distinctive American west. I t  
had already progressed beyond early frontier stages before it be- 
came a part of the nation. I t  was always just California. The 
discovery of gold in 1848 did not greatly alter the situation. I t  
made California a part of the mining frontier and of a great trans- 
hIississippi west which became the last frontier and the west of 
song and story. 

The discovery of gold and the building of the transcontinental 
railroads sharply altered the character of the westward movement 
in the United States. The slow, steady advance suddenly became 
a series of mad rushes. Where in agricultural areas it had taken a 
generation to produce a surplus of any great value, localities in 
this west did so from the first year. Under such conditions, every 
so-called m-estern characteristic was exaggerated and magnified. 
Mining camps appeared in a vast area from California to Oregon, 
from Montana and Idaho to Colorado and the Dakotas. Cattle 
ranches crowded the buffalo from the plains and the cowboy took 
his place alongside the miner as a new frontier type. Bad men 
flourished their six-shooters and brave sheriffs tamed them. The 
Indian, after a few efforts a t  resistance, gave way and accepted 
reservation life until the Dam-es act (188;) made possible indi- 
vidual ownership and the Burke act (1896) opened the way to 
citizenship. Farms grew up about the mines. Supply and shipping 
towns soon appeared so that by 1890 the census bureau reported 
that a continuous frontier line could no longer be drawn. 

Political organization followed economic developments. Terri- 
torial governments were quickly established and by 1890 all but 
four of these had become states. 411 had reached statehood by 
1912. The constitutions which these states adopted were notable 
for their democratic provisions. Such advanced ideas as the initi- 
ati1.e and referendum and recall were introduced. Women were ac- 
corded a larger political place. Even as a territory. Wyoming 
granted women the vote, and both \17yoming and Utah did so as  
states. Alontana elected the first woman to the U.S. congress, and 
Texas elected the first woman governor. These states took the 
lead in passing eight-hour day legislation, in limiting the hours of 
labour for women and children. in providing for the arbitration of 
labour disputes and in increasing employer liability. Arizona in- 
cluded the recall of judges in its constitution, removed the provi- 
sion under pressure, but reinstated it as soon as Arizona became a 
state. 

Thus the term, the west. had by the mid-20th century lost much 
of its earlier meaning, both as applied to a definite geographic 
location and as a place where certain attitudes and values existed. 
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Men still liked to believe that western traits lingered in many 
parts of the nation, but the forces which once gave them dominance 
had largely disappeared. Such expressions as the midwest, the 
fa r  west, the southwest, etc., were still in use, and conveyed to 
residents and outsiders the idea of a peculiar set of qualities. but 
they referred more to what once was than to what then existed. 

(AY. CN.) 
WEST AFRICA is that part of Africa lying between the 

Sahara and the Gulf of Guinea, west of a line extending along the 
Cameroons mountains to the desert north of Lake Chad. It  com- 
prises about 14" of latitude and 32" of longitude. The political 
units that roughly coincide with this region total 2,400,000 sq.mi. 
and in 1960 were estimated to have about 67,200,000 inhabitants. 

PHYSIOGRAPHY 

From south to north, West Africa can be divided into a number 
of latitude belts, each of which possesses remarkably uniform 
characteristics of climate, vegetation and animal life. The natural 
characteristics of each of these belts are determined principally by 
the amount and duration of the rainfall received. 

Guinea.-From the coast to about 8" N. is the belt of country 
known as Guinea, where rainfall occurs throughout the year, 
though mostly during the months from March to November. The 
amount of rainfall received is in the range from 60 to 170 in. a 
year, except in an area between about I "  W. and 3" E., where it 
is between 30 and 60 in. Both diurnally and annually, there is 
a notably small variation in shade temperatures and in relative 
humidity. The former are normally in the range 70"-goo F.. and 
the latter bet~veen 80% and 90%. The high and frequent rainfall 
results in the greater part of this belt being covered with dense 
tropical forest, whose evergreen trees may reach more than zoo i t .  
in height. The forest is inhabited by few large mammals but by 
many birds and reptiles and by myriads of insects and micro- 
organisms, including most of those which infect man and beast 
with so-called tropical diseases. 

T h e  Sudan.-Between about 8" and 16" N. lies the country 
of the Sudan, nhere an annual rainfall of between 20 and 60 in. 
is concentrated almost entirely during the months from June to 
October. Mean temperatures and relative humidity vary between 
65' and 95' F.  and 30% and 90% respectively, according to the 
season and the time of day. The vegetation is of the savanna type, 
n i th  coarse grasses and scattered small trees. In the dry season 
all but the largest rivers run dry, the trees shed their leaves and 
the dry grass is often subject to bush fires. Wildlife includes ele- 
phant, lion. buffalo, antelope and many smaller mammals. In the 
dry season the country is relatively free of insect-borne diseases. 

T h e  Sahe1.-Between the Sudan and the Sahara desert is the 
Sahel. nhere rain falls only between July and October and amounts 
only to between about j and zo in. a year. Daytime temperatures 
are high, mean daily maxima lying between 95" and 100" F., but 
the nights are relatively cool, with temperatures around 65" F. 
Relative humidity is low except in the rains, and ranges from 25% 
to 70'. In the dry season. a parching wind from the Sahara, the 
harmattan (which in December and January penetrates as far 
south as the coast), creates a constant haze of fine dust. Perma- 
nent water is rare and wildlife thin. Grass grows only in small 
clumps and the typical vegetation is a thorn scrub of bushes and 
smail trees. 

Uplands.-There are only three districts where the height of 
land much exceeds 2,000 ft. and thus serves to modify the char- 
acteristic pattern of climatic and vegetation zones. These are 
the uplands of the Futa Jallon plateau and Nimba mountains in 
Guinea and the Jos plateau in northern central Nigeria, both 
of which contain considerable areas of land between 2,000 and 
6,000 it .  high. and the Cameroons mountains in the extreme south- 
east, where the highest peak, Mt. Cameroon. is 13,350 ft. high. 
Rain falling on the Futa Jallon-Nimba uplands feeds the sources 
of the Niger and Senegal. the two principal rivers in the drainage 
pattern of \Vest Africa, while streams rising in the Cameroons and 
the Jos plateau go to feed the Niger and its principal tributary. 
the Benue. The Niger can be navigated for most of the 2,joo mi. 
of its course below Kurussa, about IOO mi. from its source; the 

Senegal is seasonably navigable below Kayes, about 550 mi. from 
its mouth. 

Coast.-The seacoast is 2,500 mi. long. uncommonly uniform 
and notoriously difficult of access. A heavy surf beats on most of 
the coast and has built up a permanent sand bar through nhich 
only the largest streams can scour a permanent channel, and then 
rarely more than 10 i t .  deep. By exception, the Gambia river has 
a deep estuary. However, its lower course, and the several outlets 
of the Niger delta and of other lesser streams, are lined with man- 
grove swamps, barriers hardly less obstructive than the sand bar. 
In places the low coast is interrupted by promontories, in the lee 
of which the surf is reduced. Sporadic examples, generally asso- 
ciated with volcanic action, occur at  Cape Verde, the Iles de Los 
(Conakry). Sierra Leone (Freetown) and Mt.  Cameroon. The 
coast of Ghana (formerly the Gold Coast) east of Cape Three 
Points presents a score of low headlands, often within sight of 
each other. 

Soils a n d  Minerals.-The soils of Guinea and the Sudan are 
generally lateritic, contain little plant food and are unproductive 
except in deltas and areas of high rainfall. The acre yield of crops 
is thought to be decreasing, especially in the drier grasslands. 
Some observers believe the Sahara is encroaching on West Africa, 
but the data are too few to be conclusive. The deterioration may 
be produced or hastened by improper use of land. 

For centuries the natives of West Africa have panned placer 
gold in the forest region of Ghana and also along the headwaters 
of the Senegal and Niger. and placer tin on the Nigerian plateau. 
Europeans have intensified these operations, and have added 
workings of manganese and bauxite in the Ghana forest region, 
bauxite in Guinea, iron ore in Sierra Leone and Liberia, columbite 
on the Nigerian plateau, coal a t  Enugu in southeastern Nigeria 
and diamonds in Sierra Leone, Guinea and Ghana. All these 
minerals except the coal figure in the world market. 

SETTLEMENT AND HISTORY 

The people of West Africa are for the most part true Negroes, 
that is Negroes without a significant element of other racial strains. 
The major unit of social organization is typically the descent 
group, which among the less advanced peoples does duty as the 
political unit also. But in general the descent groups have become 
merged into tribes governed by chiefs and elders, usually elected 
from among the senior male members of certain prominent fami- 
lies. For about 2 . 0 0 0  years, the West African Negroes, particu- 
larly those in the Sudan, have been subjected to economic, social 
and sometimes political influence from white peoples advancing 
along the trans-Saharan trade routes from North Africa-Hamitic 
Berbers and Semitic Arabs and Jews. One of the principal results 
of this influence has been the emergence of territorial states in 
West Africa, first in the Sudanic grasslands and then in the Guinea 
forest. (See AFRICA: Ethnography [Anthropology.] ) 

The  Sudan.-Movement across the grasslands is uninterrupted 
during the dry season, except at a few large rivers. Because both 
Sahel and Sudan lie open to the desert and stretch without a break 
across the continent south of the Sahara, a succession of wanderers 
from the north and east filtered in from very early times. Horses 
and oxen were the first beasts of burden to be used, but movement 
appears to have been greatly extended and perhaps also acceler- 
ated about A.D. 300, nhen camels appeared in the steppe and desert 
west of Egypt and camel caravans began to cross the Sahara. 

The basis of the trans-Saharan trade nas  the exchange of salt 
from rock-salt deposits in the Sahara and manufactures from 
northern Africa, the Levant and southern Europe for gold, slaves 
and kola nuts from Guinea. In addition, the nomadic Berbers 
and Arabs of the desert have for centuries used the Sahel as a 
grazing ground for their cattle. A specifically Sudanese group of 
cattle nomads are the Fulani, a people of mixed Negro and white 
ancestry  hose or~ginal home was in Tekrur in the extreme west, 
but who are now widely spread throughout the Sudan to as far east 
as Lake Chad. Although most of the Fulani have settled down 
and identified themselves with the life of the various Negro peo- 
ples of the Sudan, there are still about 300,000 pastoral nomads- 
the cow Fulani-who continue to pasture their herds without mix- 
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ing with the sedentary Negro agriculturalists. 

Knowledge of Sudanese conditions before the 19th century 
comes through Arab chroniclers, ~vho  reported on the "land of the 
blacks" (Bilad-es-Sudan) as a result of their own or others' visits. 
From a confusion of names emerges a picture of tribal groups con- 
solidated into powerful and extensive states by military rule, the 
larger and most enduring of which seem to have been associated 
with the termini of the desert trade routes. West of the great 
northern bend of the Niger, the white influences reached the Sudan 
along the trade routes from Morocco; east of the Niger bend, the 
white influence has come principally from the direction of Egypt. 

The earliest of the Sudanese states about which we are tolerably 
well informed is that of Ghana, created about A.D. 300 by Jewish 
or Berber settlers in the area to the west of Timbuktu, but which 
reached its peak under the rule of a Kegro dynasty. The attacks 
of the Almoravides in the 11 th century seriously affected the power 
of Ghana, and its place as the principal state of the western Sudan 
was taken by the Ahlandingo empire of Mali. nhose centre \Tas on 
the upper Niger. Mali absorbed the territories of Ghana in the 
13th century and reached its peak in the early 14th century, \\hen 
its power extended from Tekrur in the west to the Hausa states 
in the east, and from the desert in the north to the edge of the 
forest in the south. In  the latter half of the 15th century, Mali 
was overthrown by the expansion of the Sonrhai (Songhai) empire 
of Gao, a state ahich had emerged from Berber settlements on the 
lower Niger about the 7th century. 

All these states of the Niger bend profited not only from the 
desert caravans but also from easy access to the gold-mining areas 
of the headwaters of the Niger and Senegal. A military expedition 
was sent across the desert from Morocco in 1590 to try and secure 
control of these gold-producing areas. This aim was not achieved, 
but the Sonrhai empire was destroyed and its chief commercial 
towns. Gao, Timbuktu and Jenne, occupied. At first these towns 
owed allegiance to the sultan of Morocco, but after about 1670 
political power over most of the western Sudan passed into the 
hands of the Bambara (Uandingo) states of Segu and Kaarta. Be- 
tween 1854 and 1863, the Sudan west of Timbuktu was conquered 
by Moslem Tucolors from Futa Jallon. 

Between the Niger and Lake Chad, the states of Hausaland and 
Bornu were created by Berber invaders of about the 10th century. 
Bornu became a powerful though not very extensive state. but the 
Hausa states were always small and divided among themselves. 
Their strength lay in the industry and commercial ability of their 
people. The Hausa are noted for the manufacture of cotton cloth, 
ornamented morocco leatherware and tooled brass- and silver- 
ware. They became the leading traders of the Sudan from Lake 
Chad to Timbuktu, an area in which their language became the 
lingua franca of commerce. Islam reached the Hausa states from 
the west about the 14th century and, though never ~i~holly accepted 
as a religion, greatly influenced their systems of law and adminis- 
tration. Between 1804 and 1810, a group of settled Moslem 
Fulani in Hausaland organized a crusade against religious derelic- 
tion. They made themselves masters of the Hausa states, but 
failed to conquer Bornu. 

In  the basin of the upper Volta, south of the Niger bend, the 
Mossi-Dagomba group of states succeeded in remaining inde- 
pendent of the great Sudanese empires. Although these states 
were in all probability organized about the 14th century by part- 
Hamitic refugees from the Berber conquest of Hausaland, their 
culture is essentially Kegroid, and their political permanence has 
been ascribed to the success of their rulers in utilizing the animist 
ancestor worship of their peoples as a tool for the consolidation of 
nation-states. 

Between about 1880 and about 1906, the British and French 
overthrew the rulers of the Sudanese states and annexed their 
territories. The French from the first ruled these territories di- 
rectly, but in northern Nigeria the British, lacking adequate ad- 
ministrators, restored the Fulani rulers, although each was provided 
with a British resident and a small advisory staff to prevent abuses 
in his government. This system of indirect rule was afterward 
widely adopted elsewhere in British tropical Africa. 

The strong influence of Levantine civilization is evident through- 

out the Sudan and Sahel. From about the l l t h  century onward, 
Islam was widely disseminated from such Moslem commercial and 
scholastic centres as Walata, Timbuktu, Jenne and Sokoto. Gov- 
ernment and law are conlmonly based on the precepts of the Icoran. 
Many of the people are Moslems, and most wear the flowing robes 
and fezzes characteristic of the near east. Although farm villages 
are generally composed of clusters of circular thatched huts made 
of sun-baked mud, there are some hamlets and many walled cities 
built in the Levantine manner, where blind walls of courtyards and 
rectangular flat-roofed houses, sometimes built of burnt brick, 
form zigzag alleys that serve as streets. However the Futa Jallon 
uplands and the Bauchi plateau have remained refuges of animism, 
and the well-organized Mossi and Dagomba have also kept com- 
paratively aloof from Islam. 

Guinea.-Under native conditions, movement through the thick 
forest was all but impossible except on the streams and lagoons. 
The formidable surf discourages travel by sea, and seagoing canoes 
are rare except among the Kru, who live north of Cape Palmas on 
a coast dottedwith offshore islands and reefs, and among the fisher- 
men of the promontory reach of Ghana. Despite a population un- 
usually dense for rain-forest country, most of the tribes have of 
necessity been small and scattered. Few of the peoples are Mos- 
lems; the great majority are animists. practising ancestor worship 
and, until recently, ritual human sacrifice. There are many pro- 
fessing Christians, particularly in the coast towns where individuals 
and families are separated from their tribal authority and customs 
and where Christian missions have been continuously a t  work 
since the early 19th century. 

The military strength of the great states of the Sudan was based 
on their possession of cavalry, who could not operate in the forest. 
Nevertheless powerful states emerged in the forest with political 
customs and organization remarkably similar to those of the Sudan. 
The earliest of these states, Oyo and Benin, existed before Euro- 
peans began to trade on the coast in the 15th century, but their 
expansion and that of Ashanti and Dahomey was greatly influenced 
by the desire to capture slaves for sale to Europeans and by the 
possession of the firearms received in exchange from European 
traders. The Yoruba state of Oyo, in the southwest of modern 
Nigeria. existed before the l l t h  century, but it reached its peak 
of extent and prosperity in the 18th century, after which the slave 
trade engendered chronic warfare and the eventual disintegration 
of the state. Benin, to the southeast, was founded by Yoruba 
emigrants in the 14th century, reached its peak about the 16th 
century and thereafter declined for the same reasons as Oyo. 
Ashanti and Dahomey were organized as inland states a t  the be- 
ginning of the 17th century and reached their apogee in the early 
years of the 19th century. Their interest in the slave trade led 
them to conquer north of the forest in search of slaves, and south- 
ward to Ghana and the Slave Coast so as to establish direct contact 
with the European traders. 

The Portuguese established trading posts on the Guinea coast 
in the 15th century and were folIowed and practically displaced by 
the Dutch, French, English and Danes in the 17th century. The 
trading posts built before about 1750 were usuelly fortified and 
garrisoned to protect them from attacks by rival European trading 
nations. They served as depots for a trade in gold, ivory. pepper, 
gum and slaves, but from about 1640 to about 1815 the dominating 
European interest in West Africa was the trade in slaves to the 
sugar and other plantations of tropical America. The tribal wars 
engendered by the slave trade and the jealousy of the African 
merchants on the coast from whom the Europeans bought their 
slaves combined with the natural obstacle of the forest to prevent 
the Europeans extending their power or influence for any great 
distance inland. 

ECONOMICS 

During the 19th century both the political and the economic 
complexion of West Africa changed. The European slave trade 
was outlaned; the elephants were all but exterminated; the out- 
put of the native gold  orki kings declined. The only flourishing 
trade was in the palm products of the coast east of Ghana. By 
1870 Great Britain and France were alone among the European 
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powers in retaining an interest in West Africa. Since 1854 France 
had begun to penetrate up the Senegal and to develop the export of 
peanuts from its hinterland. Britain was interested in the sup- 
pression of the slave trade and in its replacement by legitimate 
trade, particularly in Nigeria and Ghana. I n  1885 Germany pre- 
cipitated a political revolution by proclaiming its colonies of Togo- 
land and the Cameroons, forcing France and Britain to convert 
spheres of influence into definite colonies. While the French ad- 
vanced from the Senegal eastward across the Sudan and linked up 
their conquests there with their trading posts in French Guinea 
and on the Ivory Coast and the Slave Coast of Dahomey, the Brit- 
ish struck inland up the Niger and from the coast of Ghana into 
Ashanti and beyond. 

The European penetration and pacification of the interior permitted 
the use of European capital in developing railways, deepwater ports 
and inland trade centres. The expanded colonies and the lengthened 
routes cut across the east-west grain of the country, facilitating internal 
trade between contrasting areas of production and bringing the interior 
into direct touch with the overseas world. Principal items of export 
are palm oil and peanuts, hides and skins, cocoa, cotton, rubber, gold, 
iron and manganese ores, bauxite and tin. Imports include a wide 
range of low-priced articles for African consumption, especially textiles 
and hardware, motor vehicles and machinery. Most goods move 
through half a dozen harbours constructed after 1910, which are in- 
creasingly replacing the primitive landing places previously used. 

Tillage and grazing came under African control except for a few 
plantations in former French and German colonies and in Liberia. 
Agricultural exports are usually subject to inspection and grading by 
government authorities. Large-scale mining is organized by Europeans. 
Trade is shared by European, Asian and African merchants. Big busi- 
ness is largely handled by a few corporations with head offices in 
Europe and branches in all or several of the colonies. Small shops 
may be operated by individual Africans, though Levantines from 
Lebanon and Syria play an important part in the retail trade of the 
towns. Most shops, large and small, are general stores, each carrying 
nearly every kind of import and some local products. Perishables and 
most products of native craftsmen are sold by Africans, principally 
women, at markets, or by itinerant Hausa traders who traverse the 
country offering leatherwork, carved ivory and ebony, brassware and 
cottons and woolens from native looms. The climate prohibits perma- 
nent European settlement, and all heavy work is done by Africans. 

BIBLIOGRAPHY.--M. Delafosse, Haut-Sdndgal-Niger, 3 vol. (1912) ; 
I. L. Evans, The British in Tropical Africa (1929) ; E. W. Bovill, Cara- 
vans o f  the Old Sahara (1933), The Golden Trade o f  the Moors (1958) ; 
J .  W. Blake, European Beginnings in West Africa, 1454-1578 (1937) ; 
J .  D. Fage, An Introduction to the History o f  West Africa (1955) ; 
F .  J. Pedler, Economic Geography of West Africa (1955); R. J .  H. 
Church, West Africa (1957). (D. WH.; J. D. F.) 

WEST ALLIS, a city of Wisconsin, US. ,  a suburb of Mil- 
waukee ( q . ~ . ) ,  which surrounds it  on three sides. Settlement be- 
gan with the establishing of a station named North Greenfield by 
the Chicago and North Western railroad in 1880; the village plat 
was recorded in 1887. 

In  1902 the Allis-Chalmers Manufacturing company (a  consoli- 
dation of the 40-year-old Edward P. Allis company and three 
others), manufacturers of heavy machinery, purchased a 100-ac. 
site near the village and established their plant there. The settle- 
ment was renamed West Allis and in 1906 became a city. There- 
af ter  a number of other manufacturing establishments located 
there. I n  1891 grounds in the township were purchased for the 
Wisconsin State fair, subsequently held there annually. 

Pop. (1960) 68,157. For comparative population figures see 
table in WISCONSIN : Population. (AL. E. SM.) 

WEST BENGAL, a state of the republic of India, represent- 
ing one-third of the former British Indian province of Bengal, 
partitioned between India and Pakistan in 1947. Area 33,885 
sq.mi.; pop. (1951) 26,302,386. State capital, Calcutta (9.v.). 
West Bengal is bounded by the Himalayas on the north, Bihar 
on the west, Orissa on the southwest, the Bay of Bengal on the 
south and Assam and East Pakistan (East Bengal) on the east. 

The northern districts of Darjeeling, Jalpaiguri and Cooch 
Behar have no territorial contiguity with the rest of the state. 
(Cooch Behar, q.v., formerly a princely state, was absorbed into 
West Bengal on Jan. 1, 1950.) The whole area, apart from 
some hills in the north, is a deltaic plain watered by the Ganges 
and its tributaries. Normal annual rainfall is 78.06 in., mostly 
in the north and southeast. Rice is the most important crop, but 
some jute is grown and there are large tea plantations in the north. 
Forests, forming 14% of the total area, are found in the north and 

in the Sundarbans on the coast of the Bay of Bengal. At Raniganj 
in the west lies one of the richest coal deposits of India; iron, 
copper, tungsten and mica are also found. Jute, cotton, tea, oil 
and sugar are the principal industries, centred mostly in and around 
Calcutta. The only other important city is Kharagpur (pop., 
[I9511 129,636). There is a large railway workshop at  Chittaran- 
jan. 

The state has a ministry and a bicameral legislature: the upper 
house has 51 members and the lower house or legislative assembly 
has 238 members. The first stage of the Mayurakshi river irri- 
gation project-a diversion barrage at  Tilpara, near Suri-was 
completed in 1951; the Damodar river valley project (initiated in 
1945-46), though in Bihar, will benefit West Bengal, whose gov- 
ernment is bearing 57% of the cost. I n  1951 a ten-year plan was 
inaugurated to provide free and compulsory primary education, 
and in two years one-fifth of the state was covered. The whole 
state is malarial and intensive antimalarial operations have.-had 
to be undertaken. Attempts were being made in the 1950s to 
introduce legislation abolishing the permanent zamindari revenue 
settlement of 1793 (see BENGAL). (S. GL.) 

WEST BROMWICH, a municipal, county and parliamentary 
borough in Staffordshire, Eng., 6 mi. N.W. of Birmingham. Pop. 
(1951) 87,981. Area 11.2 sq.mi. Although of ancient origin, the 
appearance of the town is modern and industrial. Coal is mined 
in and around the borough and the industries are mainly metal- 
lurgical-heavy and light engineering, springs, weighing machines 
and many other kinds of hardware. There are also chemical, oil 
and paint works. Canals connect with the Severn, Mersey, Thames 
and Humber. The church of All Saints, formerly St. Clement, 
was rebuilt in 1872. A technical college was built in 1952-53. The 
picturesque Oak house (16th century) has been modernized as a 
museum. The borough was incorporated in 1882 and became a 
county borough in 1888. 

WESTBURY, RICHARD BETHELL, IST BARON (1800- 
1873), lord chancellor of Great Britain, whose most important 
public service was the reform of the then-existing mode of legal 
education, was born a t  Bradford, Wiltshire, on June 30, 1800. He 
was educated at  Wadham college, Oxford, and in 1823 was called 
to the bar at  the Middle Temple. He was appointed vice-chan- 
cellor of the duchy of Lancaster in 1851. In  that year he obtained 
a seat in the house of commons, where he continued to sit until 
he was raised to the peerage. Politically a Liberal, he became 
solicitor general in 1852 and attorney general in 1856 and again 
in 1859. In  1861, on the death of Lord Campbell, he was created 
lord chancellor, with the title of Baron Westbury of Westbury. 
He acted with some laxity, and after parliamentary inquiries he 
resigned in 1865. 

What chiefly distinguished Lord Westbury was the possession of 
a blistering tongue. He waged a remorseless war on the clergy in 
general and bishops in particular. He died in London on July 20, 
1873, within a day of the death of Bishop Wilberforce, his special 
antagonist in debate among the clergymen of England. 

See T. A. Nash, Life o f  Lord Westbury, 2 vol. (1888). 
WESTBURY, an urban district in the Westbury parliamen- 

tary division of Wiltshire, Eng., 25 mi. N.W. of Salisbury by road. 
Pop. (1951) 5,260. Area 5.8 sq.mi. All Saints' church is Norman 
and later, with a magnificent nave and a chained black-letter copy 
of Erasmus' Paraphrase of the New Testament. 

Westberie figures in Domesday Book as a manor held by the 
king. The earliest mention of the town as a borough occurs in 
1442-43 but in 1886 the borough ceased to exist. Edington priory, 
now a private house, was owned by the abbess of Romsey in 960, 
by Augustinian monks in 1352 and by Queen Catherine Parr after 
the death of Henry VIII. The "White Horse" cut on the side of 
Bratton down is mentioned in a 1772 edition of William Camden's 
Britannia and was reshaped in 1873. Principal industries are the 
manufacture of west of England cloth and of gloves; also there 
are a tannery and a railway workshop. Westbury is a railway 
junction. 

WEST CHESTER, a borough of southeastern Pennsylvania, 
U.S., some 18 mi. S.W. of Philadelphia; the seat of Chester county. 

In  1762 the Turk's Head inn was established there but the 
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growth of a town awaited the location of the seat of Chester county 
near the tavern after 1784. Thereafter West Chester history was 
enlivened for a time by threats of miniature war with Chester 
over the permanent location of the county seat. Eventually West 
Chester triumphed and the town came to be graced with the present 
court house, a Greek Revival structure by Thomas U. Walter. The 
life of the borough revolves around the adjacent farms, minor in- 
dustry and the West Chester State Teachers college, established 
in 1871. West Chester was incorporated as a borough in 1799. 
Pop. (1950) 15,168. (R. F. WE.) 

WESTCOTT, BROOKE FOSS (182 5-1901), English theo- 
logian and bishop of Durham, was born on Jan. 12, 1825, near 
Birmingham. Westcott was educated at  King Edward VI school, 
Birmingham, and at  Trinity college, Cambridge. He took his 
degree in Jan. 1848, obtaining double first honours. Westcott 
remained for four years in residence at  Trinity. In 1849 he ob- 
tained his fellowship and took holy orders. 

In  1852 he became an assistant master a t  Harrow, where he 
taught for nearly 20 years. The writings which he produced at 
this period were: History o f  the N e w  Testament Canon (1855), 
which, frequently revised and expanded, became the standard Eng- 
lish work upon the subject; CIzaracteristics of the Gospel Miracles 
(1859); Introduction to the S tudy  of the Gospels (1860), ex- 
panded from his Norrisian essay; The Bible in  the Church (1864) ; 
The Gospel o f  the Resurrection (1866) ; and a History of the Eng- 
lish Bible (1869). 

In  1868 Westcott was appointed examining chaplain by Bishop 
Connor Magee of Peterborough and in the following year he 
accepted a canonry at  Peterborough, which necessitated his leaving 
Harrow. But the regius professorship of divinity at  Cambridge 
fell vacant and Westcott was elected to the chair on Nov. 1, 1870. 
His Commentaries on St. John's Gospel (1881), on the Epistle to 
the Hebrews (1889) and the Epistles of St. John (1883) resulted 
from his public lectures. One of his most valuable works, The 
Gospel o f  L i f e  (1892), a study of Christian doctrine, incorporated 
the materials upon which he was engaged in a series of more pri- 
vate and esoteric lectures delivered on weekday evenings. In 1881 
there appeared the famous TVestcott and Hort text of the New 
Testament. (See HORT, FENTON JOHN ANTHONY.) 

In  1883 Westcott mas elected to a professorial fellowship at  
King's. Shortly afterward he was appointed by the crown to a 
canonry at  Westminster and became examining chaplain to Arch- 
bishop Benson. He held his canonry at  UTestminster in conjunc- 
tion with the regius professorship. His sermons were generally 
portions of a series. To this period belong the volumes Chris- 
tus Consummator (1886) and Socid Aspects of Christianity 
(1887). 

In  March 1890 he succeeded his friend J. B. Lightfoot as bishop 
of Durham. He took an interest in the mining population of Dur- 
ham and in the great shipping and artisan industries of Sunderland 
and Gateshead. His last book was Lessons From Work (1901). 
He preached a farewell sermon to the miners in Durham cathedral 
a t  their annual festival on July 20, and died on July 27. 

See the Lije by his son B. F. Westcott (1903), and also that by 
J. Clayton (1906). 

WESTCOTT, EDWARD NOYES (1846-1898), U.S. 
banker and novelist, author of David Harum, which brought him 
literary fame after his death. Born in Syracuse, N.Y., on Sept. 27, 
1846, he attended schools in Syracuse until he was 16, when he 
became a junior clerk in the Mechanics' Bank of Syracuse. For 
30 years his life was devoted to business except for some amateur 
singing and composing and some writing of pamphlets issued by 
the Reform club, New York city, of which he was a member. In 
the summer of 1895 Westcott began David Harum: a Story of 
American L i f e  a t  Lake Meacham in the Adirondacks, where he had 
gone to recover from tuberculosis. He continued it in Italy, at a 
friend's villa near Naples, in the winter of 1895-96, and finished 
it in late 1896 after returning to the United States. The story of a 
crusty small-town banker with a hidden heart of gold and an 
obvious talent for horse trading and homely humour was rejected 
by six publishers before it was finally accepted late in 1897. 

Westcott died on March 31, 1898, six months before publication 

of the book, which became a t  once a best seller. Over 1,000,000 
copies were sold in the next four decades. A dramatization in 
1900 provided William H. Crane (1845-1928) with one of his most 
successful roles; Crane later appeared in a motion-picture ver- 
sion, and Will Rogers appeared in another motion-picture version 
in 1934. 

In  1901 appeared a short story, "The Teller . . . With the 
Letters of Edward N. Westcott," in which there was an account 
of Westcott's life. 

WEST COVINA, a suburban residential city of California, 
US. ,  located a t  the eastern end of the San Gabriel valley, 20 mi. 
E.  of the centre of Los Angeles. Cultivation of the land for citrus 
fruit and walnuts began in the early 20th century. West Covina 
was incorporated as a city in 1923, the population then being about 
500, and for some time remained primarily an agricultural com- 
munity. After World War I1 it experienced rapid growth as part 
of the urbanization and industrialization of the eastern part of Los 
Angeles county. Almost entirely made up of moderate-sized single- 
family dwellings, West Covina had comparatively little commer- 
cial and virtually no industrial development in the early 1960s. 
I t s  working population mainly commutes by automobile to Los 
Angeles, Pomona and other neighbouring manufacturing and com- 
mercial areas. I ts  population in 1940 was 1,072 and in 1950 it  was 
4,499; a special census of 1958 showed an increase to over 47,000. 

(J. H. K.) 
WESTERGAARD, HARALD MALCOLM (1888-1950), 

U.S. civil engineer and educator, was born in Copenhagen, Den., on 
Oct. 9, 1888, and received the B.S. degree from the Royal Tech- 
nical college there in 1911. After further study a t  the University 
of Gottingen (1913) and the Technische Hochschule in Munich 
(1914), he was a fellow of the American-Scandinavian foundation 
at  the University of Illinois (1914-1 5), receiving the Ph.D. degree 
in 1916. 

H e  became a U.S. citizen in 1920. 
Westergaard taught theoretical and applied mechanics a t  the 

University of Illinois from 1916 to 1936, becoming a professor 
in 1927. In  1936 he was appointed Gordon McKay professor of 
civil engineering at  Harvard university; he also served as dean of 
the Harvard graduate school of engineering (1937-46). 

H e  became widely known as a specialist in structural mechanics. 
He served the U.S. bureau of public roads on stresses in pavements, 
was senior mathematician (1929-30) and consulting engineer 
(1930-32) for the bureau of reclamation on the Hoover (then 
Boulder) Dam and was consultant to the bureau of yards and 
docks (1935-37) and the Panama canal (1946-47). Westergaard 
rose to captain in the Civil Engineer Corps, U.S. naval reserve 
(1936-46). 

Westergaard died in Cambridge, Mass., on June 22, 1950. 
(S. C. HR.) 

WESTERMARCK, EDWARD ALEXANDER (1862- 
1939), Finnish sociologist, philosopher and anthropologist, noted 
chiefly for his studies of the development of marriage and the 
family, was born a t  Helsingfors on Nov. 20, 1862. I n  his philo- 
sophical studies he was greatly influenced by the English em- 
piricists. especially Adam Smith and Herbert Spencer, and later 
opened up for his students in Finland the world of English thought. 
H e  was concurrently professor of sociology a t  the University of 
London and professor of moral philosophy a t  the University of 
Helsingfors. In the course of three decades he also spent about 
nine years in Morocco, usually devoting the summer months to 
ethnological research. 

Westermarck's major interests were the history of marriage and 
the comparative, sociological study of the moral ideas and institu- 
tions of mankind as well as the culture of the Moors. I n  his T h e  
History of Human Marriage (1891 ; 5th ed., 3 vol., 1921) he 
maintained that the family lies a t  the basis of human society 
and, like Sir Henry Maine earlier, denied the widely held view 
of J. J. Bachofen, Lewis H. Morgan and Engels that early 
man had lived in a state of promiscuity. In  The  Origin and 
Development o f  the Moral Ideas (2 vol., 1906-08; 2nd ed., 
1912-17) he proposed a theory of ethical relativity, accord- 
ing to which moral judgments are ultimately based on emotions 
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of approval and disapproval (see ETHICS, HISTORY O F :  Ethical 
Relativity).  While he appealed to the concept of an ideal society 
he provided no analysis of the concept of an ideal. for which it is 
difficult to find a place in his system. i n  religion, his position was 
that of an agnostic. H e  died on Sept. 3, 1939, in Lapinlahti, Fin. 

Other works by Westermarck include Ethical Relativity (1932) ; 
Christianity and Morals (1939); Ritual and Belief in Morocco, 
2 vol. (1926) ; Marriage Ceremonies in  Morocco (1914) ; A Short 
History of Marriage (1926) ; W i t  and Wisdom in Morocco (1930) ; 
The Future of Marriage in Western Civilization ( i936) ;  Early 
Beliefs and Their Social InfEuence (1932) ; Memories of My Life 
(Eng. trans. by Anna Banvell, 1929). (D. BY.) 

WESTERN AUSTRALIA, the largest Australian state, 
covers 975.920 sq.mi. (37.3% lying north of the Tropic of Capri- 
corn) and has a maximum southwest to northeast length of 1,480 
mi. I ts  isolation from the more thickly populated eastern coastal 
belt of the continent has been diminished by increasingly improved 
rail, road, sea, air and radio communications with other states in 
the Australian commonwealth and compensated for by the fact that 
Fremantle, the port of its capital city. Perth, is the first Australian 
landfall for most ships from the United Kingdom and Europe. 
Perth airport is the place of entry for the trans-Indian ocean 
service from Johannesburg to Sydney and for a weekly service to 
and from London via Djakarta and Singapore. 

Significant changes in the domestic economy of the state around 
the middle of the 20th century also served to confirm the trend 
of the preceding 50 years toward increasingly close political inte- 
gration of the once highly self-conscious western community with 
the rest of the Australian commonwealth. 

PHYSIOGRAPHY 

Nearly the whole state lies on the west Australian shield of 
Archean rocks, chiefly granite and gneiss, overlain in the north 
by Proterozsic sandstones and other sedimentary rocks, and here 
and there by younger sediments. The continental shelf is very 
narrow in the south, very broad, sloping, and deeper than usual 
in the north (Arafura sea). Evidence of subsidence is given by 
numerous coral and limestone reefs in the north and west and by 
granite islands in the south. 

The Kimberley block (70.000 sq.mi.) is the northernmost region, 
bounded by King sound and the King Leopold range (Mt.  Broome, 
3,040 f t . ) .  I t  is a plateau of sandstones and some basalts, cut 
by deep valleys and with a rugged coast line cut by drowned val- 
leys. Tides are extreme (Hanover bay, 38 ft.). 

The Canning basin (150,ooo sq.mi.) shows Permian sediments 
covered by Jurassic sediments near the coast, which is low-lying 
and uniform (Eighty-Mile beach). There is artesian water. Most 
of the interior is covered with sand dunes. 

The Nullagine platform (200,000 sq.mi.) is a plateau (1,000 ft.- 
1,400 ft.) with residual hills of sandstone, often flat-topped, giving 
way to dunes in the northeast. Archean granite and greenstone 
rise in the north to form the Pilbara block, worn down to 1 ,200  

ft., with flat-topped hills. The Hamersley plateau has been up- 
lifted and dissected, residual mountains rising to over 3,000 it. (Mt. 
Bruce, 4,024 it., highest in Western Australia). Metal ores are 
common. Rocky headlands and coral islets line the shore. 

The Carnarvon basin (50,000 sq.mi.) has Permian and other 
sediments, and artesian water. I t  rises gradually to I ,000 it. from 
the hills near Exmouth gulf and the lowlands around Shark bay. 

The Yilgarn block (300,ooo sq.mi.) is the main plateau of 
Archean granites, gneisses, etc., with greenstone intrusions. In 
the west and south it is covered in patches with a lateritic cap 
or its residuals (gravel, sand) which form very poor soils. To the 
southwest are small Permian glacial basins (Collie, Wilga) with 
coal deposits. To the south is the quartzitic Stirling range (Bluff 
knoll, 3,640 ft.). The southwestern edge of the plateau is deeply 
dissected and forms the Darling hills (Mt.  Cooke, 1,910 ft.) which 
rise above the great Darling fault (500 mi. north to south). 

The Swan coastal belt covers about 16,000 sq mi. (400 mi. north 
to  south, 30-100 mi. west to east) west of the Darling-fault scarp. 
The main part is a sunkland covered with Quaternary sands and 
with calcareous dunes near the shore; it  forms an artesian basin. 

To the west are calcareous reefs and islands (Rottnest, Garden; 
Abrolhos farther north) which are hazards for navigation. The 
removal of a bar has opened up Fremantle at  the mouth of the 
Swan and dredging has opened Cockburn sound to oil tankers 
bound for the Kwinana refinery. 

Part of the Eucla basin, which is artesian and underlies the enor- 
mous limestone waste of the Nullarbor plain, is in Western Aus- 
tralia; it slopes to the south from about 1,000 ft., ending in cliffs 
zoo-400 ft. high. 

Climate.-Weather is affected by any of four types of air 
masses : equatorial (hot and humid). tropical maritime (warm and 
humid), tropical continental (hot and dry in summer, cool and dry 
in winter) and polar maritime (cool and humid), referred to as 
Eq, T m ,  Tc and Pm respectively. Migratory anticyclones cross 
the state regularly from west to east, affecting latitudes 20'-35" S. 
in summer and 12"-27" S. in winter, at a speed of about 300 mi. a 
day. Since anticyclonic circulation is anticlockwise in the south- 
em hemisphere, an anticyclone approaches Western Australia from 
the Indian ocean with a stream of cool humid southwesterly air, 
usually Pm in winter, modified in summer. As the anticyclone 
proceeds inland, the air becomes drier and the southwesterly is 
gradually replaced by a northeasterly, with all the characteristics 
of Tc air. Then a new anticyclone arrives and the same sequence 
is repeated. 

In summer (Dec.-Feb.) the anticyclones travel along their 
southernmost path and bring an alternation of cool southwesterlies 
(70'-75' F.) and hot dry northeasterlies (80"-100" F.) to the 
southern parts of the state. Occasional maxima reach 105" F.  or 
110" F. Humidity is very low and there is no rain except from 
rare local thunderstorms. The heat over the northwest gives rise 
to a low pressure which allows Eq air to flow in forming an inter- 
tropical front and bringing torrential rains to the north and sultry 
days to large areas. Temperatures there vary from 75"-80" F. 
at night to 95'-105' F. in the afternoon. Marble Bar has recorded 
as many as 160 consecutive days above 100" F. in one year and 
Wyndham has the highest annual average in Australia (84.4" F.).  
Summer rains vary from 1-3 in. in the south to 20-30 in. in the 
north, with large dry areas in the interior. 

In February and March disastrous hurricanes ("willy-willies") 
sometimes hit the coast between Broome and Onslow and pro- 
ceed toward the southeast, bringing torrential rains, perhaps 2-3 
in. in one hour. There are occasional hurricanes in the northwest 
during a u t ~ ~ m n  (March-May), the last rains in the north with 
the gradual retreat of Eq air and the advance of dry Tc air, and the 
gradual northward migration of the anticyclones. The pressure 
troughs between anticyclones deepen and cold fronts appear. 
Humidity varies and the far southwest gets its first frontal rains 
(6-9 in. for the season). In winter (June-August) the anticy- 
clones are in complete control of northern weather, with cool dry 
air blowing offshore. There are heavy frontal rains in the south, 
ranging from 15-20 in. on the coast to 8-10 in. in the interior. 
Temperatures are 30'-60' F. at night, 60"-75" F. in the afternoon 
in the south, some 20' warmer in the north. Spring (Sept.-Nov.) 
brings the last frontal rains to the south (4-8 in.) and the high- 
est temperatures to the parched north, before the first "monsoonal" 
rains fall, sometime in November. 

The rainfall is very reliable in the far south and the far north, 
but is very variable in the intermediate areas (Onslow 60%) where 
it is also very scarce, 58% of the state getting under 10 in. a year 
on the average. Reliable rains of 30 in. a year or more fall over 
only 5.4% of the state, mostly in the southwest, where the climate 
is very pleasant. 

Rivers and Water Supply.-The Kimberley rivers flow only 
after the summer rains, but have large permanent pools. The Ord 
(300 mi.) has a large estuary. The Fitzroy (325 mi.) crosses the 
King Leopold range. The northwestern rivers flow occasionally, 
but may be dry for several years. 

They include the DeGrey-Oakover (370 mi.), the Fortescue (340 
mi.), the Ashburton (220 mi.), the Gascoyne (475 mi.) and the 
Murchison (440 mi.). A very large inland area has ~NI drainage or 
sporadic drainage (salt lakes). 

The rivers which rise on the Yilgarn block and flow west through 
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the Swan coastal plain are short, like the Swan-Avon (240 mi., dry 
in summer), the Murray ( j o  mi., 213.000 ac.-ft. yearly) and the 
Collie (60 mi.). Farther south the flow is nearly perennial with 
strong winter-spring maximum. The Blackwood (190 mi.) con- 
veys 445,000 ac.-ft, a year from 6,800 sq.mi. of basin, the Frank- 
land (80 mi.) 135.000 ac.-ft. a year from 1.510 sq.mi.; but these 
rivers are more or less brackish. The rivers which flow to the south 
are short and intermittent and run mostly in winter. 

hIost of the water used in Western Australia comes from resek- 
voirs built in the hills on the western edge of the Yilgarn block. 
Mundaring ( ~ ~ , ~ o o , o o o , o o o  gal.) supplies water to agricultural and 
mining areas east of Perth, as far as Kalgoorlie (348 mi.) and 
Norseman and is linked with the Canning (20, j ~ O . O O O , O O O  gal.) 
which supplies most of Perth's needs. Reservoirs farther south 
supply irrigation districts on the coastal plain. Many country areas 
still rely on wells tapping the water table and on rain water, but an 
increasing number receive water from the Wellington (Collie) 
reservoir (8,7oo,ooo,ooo gal., to be increased to ~o.8oo,ooo,ooo 
gal.) . 

Flora  a n d  Fauna.-Botanically Western Australia may be 
divided into three provinces each with its own distinctive vegeta- 
tion. The southwestern province comprises the area inside a line 
from Shark bay to Israelite bay. Climatically it is characterized 
by summer drought and winter rain. Nearly 80% of the species 
are endemic and include the kangaroo-paws (Anigozanthos and 
Macropidia), the Christmas tree (Nuytsia) and many members 
of the families Proteaceae and Leguminosae. The richest flora 
and the most striking flowers occur on the leached sand plains. 
The northern province experiences summer monsoonal rainfall and 
the vegetation consists of savanna (grassland), savanna woodland, 
and harsh Triodia steppe. The Eremean or desert province in- 
cludes a vast inland area of capricious rainfall, the main types of 
vegetation being mulga bush (Acacia), eucalyptus woodland and 
Triodia steppe. In favourable seasons the desert blossoms with 
annuals. 

The isolation of Western Australia is largely responsible for its 
peculiar flora and fauna. In the evolution of the flora, elements 
derived from Antarctic and Indo-Melanesian sources are impor- 
tant. (See C. A. Gardner, "The Vegetation of Western Australia, 
with Special Reference to the Climate and Soils," Proc. Roy. Soc. 
W.A., 1942.) 

Fauna in the western state lacks the diversity found in the ani- 
mals of eastern Australia and is deficient in the large number 
of endemics characteristic of the plants. Zoogeographically the 
fauna falls into three regions agreeing in area with the botanical 
provinces. The southwestern province has a fauna characteristic 
of the Bassian subregion. Cave deposits indicate that in pleisto- 
cene times a much more varied fauna occurred and animals such 
as the koala (Phascolarctos cinereus), wombat (Phascolomis sp.), 
Tasmanian devil (Sarcophilus harrisii) and Tasmanian wolf 
(Thylacinus cynocephalus), now found only in southeastern Aus- 
tralia, were common. Unique forms are the burrowing frog 
(Myoba trachus gouldii) found associated with termites, and Meta- 
crinia nichollsi, often found in the nests of the ant Myrmecia regu- 
laris. The numbat (~Myrmecobius fasciatus) formerly had a wider 
range but is now restricted to the wandoo (Eucalyptus redunca var. 
elate) forests. The northern province has a fauna related to that 
of the Torresian subregion of Queensland and northern Australia. 
In  the desert areas between the southwest and northern provinces 
occurs a fauna characteristic of the Eyrean subregion. The ant- 
eating mountain devil (Moloch horridus) of the Agamidae is a 
common and well-known representative of this fauna. 

Forests.-Western Australia is a land of vegetation, but not 
of forests. Species of the genus Eucalyptus are the dominating 
trees throughout the land. The timber forests in the true sense 
are confined to a comparatively small area in the extreme south- 
west of the state in the regions of higher winter rainfalls. Jarrah 
forest (Eucalyptus marginata) occurs on lateritic soil while karri 
forest (Eucalyptus diversicolor) occurs on karri loams in the 40 in. 
rainfall belt. Important tree growth. however. has occurred on the 
wheat belt of 34,000,ooo ac. About ~o.ooo,ooo ac. which carried 
forest and mallee have been cleared for wheat growing. Farther 

inland there are 18,000,000 ac. of dry country eucalypt woodlands, 
with a rainfall of down to 10 in. annually. Of this area about 
6,ooo.ooo ac. have been cut over for firewood and timber for gold 
mining, yielding about 24,000,000 tons of firewood over a period 
of 60 yr. The mulga belt to the north, covering about 50,000,000 
ac., has yielded and is still yielding important supplies of fuel, min- 
ing timber, fencing and general pastoral requirements. I t  has been 
estimated that 4,000.000 tons of wood have been cut there. In 
the extreme north of the state river rain-forest is met with along 
the main streams. This consists of eucalypts with species of other 
genera. There is a sparse stocking of eucalypts over a large part 
of the area. In some parts this may amount to three tons of fire- 
wood per acre. Native pine (Callitris intratropica) is met wiih 
rarely and mainly north of the King Leopold range. Mangroves 
are found near the coast. 

A line drawn from York to Walpole marks off what is perhaps the 
most valuable timber area in Australia. There the distribution of 
types is markedly dependent upon rainfall and soils. Behind the 
immediate coastal fringe in the south lie, in the areas of 30-60 in. 
rainfall, about 250,000 ac. of karri forest composed of handsome 
giants 200-250 ft. high yielding tough wood valuable for construc- 
tional purposes, etc. From near Busselton to north of Fremantle 
the 5-mi.-wide strip of coastal limestones supports tuart (average 
height 80 ft.) growing in more open formation. But the greater 
part of the area (40-25 in. rainfall) north of the karri forests is 
occupied mainly by jarrah interspersed with marri (about 8,ooo.ooo 
ac., of which about 6,000,ooo ac. are commercially useful). The 
jarrah prefers lateritic soils and the trees. which in good areas 
average IOO it .  in height, yield first-class hardwood resistant to 
weathering and insects, which is in demand for all types of con- 
structional purposes and for interior works. 

State forest in the main forest zone of the southwest totalled 
3,400,ooo ac. in 19 53 with 4,000.000 ac. as the ultimate objective. 

The sawmilling industry, based chiefly on jarrah and karri, is 
important to the state and 17.000,ooo cu.ft. of sawn timber a year 
are produced, of which about 24% is exported. 

Vigorous measures were taken after the passing of the Forests 
act in 1918 to control and regenerate the indigenous forests as they 
were cut over, and to establish pine plantations. Xearly 2,000,000 
ac. of indigenous forest over which the sawmilling industry had 
operated were under intensive management and protection in 19 53. 
Thirty-four fire lookout towers, 13,ooo mi. of road and 339 houses 
in the forest for resident employees indicated the extent of this 
development in 1953. Plantations of pine then totalled 17,000 ac. 
and there were 18,ooo ac. of mallet plantations, grown chiefly for 
tanbark. The production of tannin extracts from the wood of the 
wando? tree is an important industry using over 6j,ooo tons of 
timber a year. Sandalwood, a small tree which grows in the low 
rainfall inland areas, is exported and also yields oil by distillation 
of the wood. (See also AUSTRALIA: Forestry.) 

HISTORY 

The date of the first discovery of the western shores of Australia 
is uncertain. I t  has been suggested that both the western and 
northern coasts of the state may be identified with the "Java le 
Grande" of maps said to date from around 1550. I t  is possible 
that Portuguese navigators sighted the northwest coast on the way 
to the Spice Islands, as early as I jz7. The first landing of which 
definite record exists is that of the Dutch captain, Dirk Hartog, in 
Oct. 1616. To commemorate his discovery, Hartog left a pewter 
dinner plate, with an inscription scratched into it, on the island 
now bearing his name. Subsequent Dutch navigators, including 
Abel Janszoon Tasman (q.v.), charted the coast as far east as 
Nuyts Land, between 1618 and 1644. Later comers included 'CVil- 
liam Dampier (9.v.; 1688 and 1699), William de Vlamingh (1696- 
97), George Vancouver (9.v.; 1791) and Bruni d'Entrecasteaux 
(9.v.r 1792). 

The earliest settlement was made from Sydney, in Dec. 1826, 
when, due to suspicions that the French might found a base on the 
west coast of Australia, Maj. Edmund Lockyer was dispatched to 
take formal possession of King George's sound, with a party of 
convicts and soldiers. This establishment returned to Sydney in 
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1831. Meanwhile, in March 1827. Capt. James Stirling had made 
a survey of the Swan river and Thomas Peel, encouraged by Stirl- 
ing's report. formed a syndicate, offering to send out and settle 
~ o . o o o  emigrants to the Swan river. 

Because of these prospects of settlement. the British government 
dispatched Capt. C. H. Fremantle to take possession of the unoccu- 
pied part of Australia west of 129" E. In  June 1829 Stirling ar- 
rived. as lieutenant governor. and shortly after founded the toll-ns 
of Perth and Fremantle: on the Swan river. Several parties of 
migrants began to arrive. including those brought out by Peel. 
They were ill-prepared for pioneering; the coastal land was poor 
and labour was unobtainable to work the large and scattered land 
grants. Many left for the eastern colonies, but the discovery of 
better land beyond the Darling ranges led to the extension and con- 
solidation of settlement by 1835. 

Despite Peel's failure, a second syndicate, the Western Aus- 
tralian company, was formed in 1839, to acquire the Lautour es- 
tate. IOO mi. S. of Perth. and there to establish a settlement on 
Wakefieldian lines. Between 1841 and 1843. several parties were 
sent out to this new settlement. Australind, but loss of confidence 
among those financing the scheme contributed to its failure. The 
explorations of George Grey (1838) and the Gregory brothers 
(183 j-46 and 1848) led to the settlement of the Champion bay dis- 
trict, north of Perth. centred around the town of Geraldton. Lead 
and copper mines were established in this district, although grazing 
and farming were the principal pursuits. 

The continued labour shortage in the colony led to a local de- 
mand that convicts should be sent out from the United Kingdom 
for employment on public works. An order-in-council authorizing 
the formation of a penal settlement was issued in 1849. The sup- 
ply of convicts and ticket-of-leave men overcame the labour short- 
age. ~vhich aould have become more acute as the result of the gold 
discoveries in the eastern colonies. The cheap convict labour and 
the imperial grant-in-aid gave an impetus to expansion before trans- 
portation ceased in 1868. The northviest pastoral country was 
opened in 1863 after further explorations by the Gregory brothers. 

After the abolition of transportation. a partly elective legisla- 
tive council Tvas appointed in 1870, during the administration of 
Gov. F.  A. \Veld. Between 18 jo and 1890, valuable work in open- 
ing up more land for pastoral and agricultural settlement was per- 
formed by the officers of the survey department, under Xalcolm 
Fraser and John Forrest. The brothers John and Alexander For- 
rest crossed the continent between Esperance and Adelaide in 
1870 and between Geraldton and the overland telegraph line in 
1874. Other transcontinental crossings were made by P. E. Nar- 
burton in 1873 and E. Giles in 1875. Such explorations enlarged 
the area of pastoral settlement but demonstrated the desert nature 
of much of the interior. 

Alexander Forrest opened up the Kimberley district in 1880 and 
there, in 1884. the government geologist reported indications of 
auriferous country. A gold rush follorved at  Hall's Creek (1885- 
87). but this field x a s  largely abandoned with the proclamation 
of gold fields in the Pilbara district in the north. in 1888. and in 
the Yilgarn. 2 0 0  mi. to the east of Perth. Within five years, richer 
finds follolved in the Murchison (1891), a t  Coolgardie (1892) and 
at  Kalgoorlie (1893). 

Progress in other directions had included the construction of 
a railway; begun on the land-grant principle. from Perth to Albany 
(completed in 1889). and the commencement of another to Gerald- 
ton. The improving prospects of the colony induced a demand for 
complete self-government, r\ bill enabling Queen I'ictoria to grant 
a constitution to Western Australia received the royal assent on 
Aug. I j. 1890. This provided for a governor, a nominee legisla- 
tive council and an elective legislative assembly. The legislative 
council mas to become elective when the population reached 6o:ooo 
-a change effected in 1893. 

Sir (later Lord) John Forrest (q.v.). premier from 1890 until his 
entry into federal politics on the establishment of the Australian 
common~vealth in 1901. led a parliament at first dominated by pri- 
mary producing interests. The advent of thousands of gold miners 
accelerated the progress of the country and led to the provision of 
such public ~vorks as the Fremantle harbour and the Perth-Kal- 

goorlie railaay. Forrest also sponsored the provision of a pipeline 
through nhich water mas pumped over 300 mi. from Mundaring 
(near Perth) to the arid Coolgardie gold fields During Forrest's 
later years of office. however an opposition party arose dmong 
the gold-fields men-many of them "t'othersiders" from Victoria 
and S e ~ v  South Wales-~vho strongly supported the federation 
movement. 

The agricultural interests hesitated to join the new Australian 
commonnealth nithout receiving a pledge for the retention of their 
onn custo~lls dues for five years but after Sir John Forrest had 
made an unsuccessful attempt early in 1900 to secure this con- 
cession from the other colonies. a referendum in July of that year 
showed a majority of over z j.000 in favour of federation. The 
Constitution act ultimately provided that LfTestern Australia should 
have the right to enact its own tariff as against the sister states 
for the desired five years, decreasing annually at the rate of one- 
fifth of the amount of the original duty until the whole disap- 
peared. 

With the rise of the Labour party in M7estern Australia, the 
other t ~ o  groups in the state parliament sank their differences and 
coalesced in 1905. With the decline of alluvial mining. a policy of 
agricultural settlement was pursued and. betv-een 1906 and 1914, 
the ~vheat lands were extended within the 10-in. rainfall area. 
From this region there arose a new Country party. which usually 
aligned itself against Labour. The latter's strongholds lay in gold 
fields. inner metropolitan and northern pastoral electorates. 

'The federal government's policy of protecting secondary indus- 
tries tended to react unfavourably on Western Australia. a primary 
producing state, so that. during the depression at the end of the 
1920s. a movement arose for secession from the federation. though 
it included many who were more eager to air grievances than ready 
to secede. A referendum held in 1933 favoured sece~sion, by 
138.653 votes to 70.706. but in 1935 a joint committee of the Brit- 
ish houses of parliament declared itself incompetent to consider the 
state's petition to give effect to this move. IVith the revival of 
prosperity and the coming of World \\Tar 11. during which West- 
ern Australia faced a threat of invasion by Japan, the secession 
movement became moribund. Good wheat and wool prices ensured 
postwar prosperity and a movement to~vard industrialization mas 
highlighted by the decision of the Anglo-Iranian Oil company, in 
1952. to begin construction of a refinery at Kwinana. south of 
Fremantle. as part of an investment of LA~o.ooo.ooo. Investjga- 
tions in the Exmouth gulf area. in the northwest, in 1952-53. also 
aroused hopes of the discovery of oil. In late 1953 oil was dis- 
covered at Learmonth and. in some quarters. this was hailed as the 
most important development in Western Australia since the dis- 
covery of the CooIgardie gold field in the 1890s. 

Western Australians thus entered the second half of the 20th 
century with an awareness of impending economic and social 
changes. The material changes. it was felt. might prove compara- 
ble ~ ~ i t h  those following the gold discoveries toward the close of 
the preceding century, which had revolutionized the economy of 
the isolated, agricultural \vestern colony and had jolted it into 
foundation membership of the Australian common~vealth, against 
the xishes of many of its settled population. Cultural influences 
lvere also producing results in the western state whose estimated 
expenditure in 1953-j4 "as FAq.go2.486 on government primary, 
secondary and technical education in addition to the expenditure 
of church (notably Roman Catholic) and other private schools. 
This was a substantial increase on the amount spent in previous 
years when \!Testern Australia's expenditure in this field was greater 
per head of population than that of any other Australian state. In 
1gj3 the Cniversity of Western Australia-the first. and. until the 
establishment of the University of Ceylon, the only "free" univer- 
sity in the British commonwealth-spread its annual expenditure 
of LX467.1 j j  over 7 faculties. embracing 16 chairs and I.'j4I S ~ U -  
dents. Between 1901 and 1953. non-Labour and Labour minis- 
tries each enjoyed 26 years in office. I n  1953, the premier 
(A4. R. G. Hawke) headed a Labour ministry; the leader of the 
opposition was Sir Ross hlclar ty .  who had been premier from 
194: to 1953 in a Liberal-Country party coalition government with 
the Country party leader (A. F. Watts) as deputy p r e ~ i e r .  
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POPULATION AND ADMINISTRATION 
Much of the interior of the state, apart from relatively im- 

permanent mining centres, is sparsely populated by human beings, 
whatever its pastoral capacities may be. Most of the increase is 
taking place on and near the coasts. chiefly in the temperate south- 
west corner. In this zone of settlement, ports naturally play a 
prominent part. Perth (9 .v . )  with its port Fremantle (9.v.; com- 
bined population 120.145 in 1954) holds a key position. Com- 
mercially if not physically it lies midway between north and south, 
and a consistent policy of centralization has fostered its impor- 
tance. The settlements of the southwest are (19 j j )  mainly small 
agricultural and railway centres, with the beginnings also of some 
industries processing primary products. 

Constitution.- The legislative council of the state parliament 
consists of 30 members, representing ten provinces and elected 
on a restricted franchise for six years. The legislative assembly 
has jo members elected for three years. Ten senators and eight 
representatives 'represent the state in the federal parliament at 
Canberra. 

Education.-Two systems of primary and secondary education 
exist side by side. The state schools are under centralized admin- 
istration; the private or independent schools, serving between one- 
quarter and one-fifth of the children, are controlled for the most 
part by church organizations among which the Roman Catholic 
teaching orders predominate. Education is compulsory for chil- 
dren between the ages of 6 and 14 years who live within three 
miles of an established school or within two miles of a school bus 
route. In rural areas, more than 500 buses cater daily at govern- 
ment expense for 14.000 children attending schools at  central 
points serving a radius of 20 mi. This system, together with cor- 
respondence classes for more isolated children, is conducted from 
Perth and supplemented by itinerant teachers in the extremely 
remote northwest areas. There are two teachers' colleges, six 
technical schools and an agricultural college. 

The contribution of the private or independent schools is nu- 
merically greater at the secondary than at  the primary level. All 
the private schools are dependent on fees and endowments, while 
both primary and secondary education is free at government 
schools. There is an increasingly close association between gov- 
ernment and nongovernment schools and the secondary school syl- 
labuses are co-ordinated by the requirements of the university's 
public examinations board. 

At the University of Western Australia (founded 1911) there 
are no tuition fees for bona fide Australian residents in the facul- 
ties of arts, law, education, science, engineering and agriculture 
and relatively low tuition fees are payable in dental science and 
medicine. 

Social Services.-In social services generally, the payment of 
age. invalid and widows' pensions is regarded as a federal govern- 
ment responsibility. Canberra is also responsible for such income 
services as unemployment. sickness and certain special payments 
as well as maternity, child endowment, tuberculosis, repatriation 
and rehabilitation allowances. 

The state's social services additional to the above-mentioned 
supplementary income services include those of municipalities and 
state government departments such as public health, police. mental 
health, child welfare and native welfare as well as education. and 
those of voluntary associations such as the spastic welfare associ- 
ation, the institute for the blind, the maimed and limbless associa- 
tion and the marriage guidance council. Western Australia played 
a leading part in executing the federal-state tuberculosis agreement 
of 1948 and was also a pioneer among the Australian states in 
making compulsory chest X-ray examinations, which began in 
A u ~ .  1952. 

The Western Australian Workers' Compensation act, 1912- 
1954, provides for compulsory insurance by employers to com- 
pensate for losses by industrial accident, including industrial dis- 
eases. For the year 1954-55 the sum of £41,647,458 was spent on 
insurance premiums and FA1,248.gzo paid out in claims. 

ECONOMICS 

Agr icu l tu re ,  Pas tora l  Act ivi t ies  a n d  L a n d  Settlement, 

After the foundation of the colony, in 1829, gold, wool and wheat 
were Western Australia's most important products. In the first 60 
years wool was the chief exportable commodity. The colony made 
very slow progress. the population being 5.886 in 1850 and only 
46,290 in 1890. The first ventures into the pastoral lands in the 
northwest of the state were made in the 1860s and wheat produc- 
tion barely kept pace with the needs of the small community. 
When the gold rushes of the 1890s led to a rapid population 
growth-the total reached 179,708 in 1900 and 276.832 in 1910- 
agriculture was stimulated by the existence of a profitable home 
market for nearly everything that could be produced. 

The decline of the gold industry between 1900 and 1910 coin- 
cided with the opening of the "wheat belt" and the state's emer- 
gence as a wheat exporter. This development marked the real 
beginning of agricultural expansion. The population grew to 331,- 
323 in 1920 and 431,610 in 1930 By 1930 the wheat belt had ex- 
tended eastward. in some cases into country with less than 11 in. 
annual rainfall. A record crop of ;3,000,000 bu. was harvested 
in that year. In the next decade low prices and dry seasons forced 
some retreat from the northeastern section of the wheat-growing 
country. Fortunately wheat-growing and wool production were 
complementary activities over most of Western Australia's farm- 
ing country. When wheat prices became less attractive farmers 
concentrated more of their attention on carrying sheep and by 
1950 nearly every wheat farm had its flock of sheep. 

The boom in prices after World War 11, particularly in wool, 
transformed the outlook for thousands of farmers in Western Aus- 
tralia. I n  1939 the total value of agricultural and pastoral produc- 
tion had been estimated at  EA~o,ooo,ooo. At that time wool, 
wheat and other agricultural products accounted for more than 
40% of the state's income from exports and were about equal in 
importance to gold. As a contrast, averages of values for the five- 
year period 1950-51 to 19 jq-55 were wool EA4o,zoo,ooo, wheat 
EA24,9oo,ooo, livestock slaughterings EA~o.goo,ooo, milk £As,- 
300,000, fruit EAg.goo,ooo, vegetables EAg,4oo,ooo, poultry EA2,- 
600,ooo. The total value of agricultural and pastoral production 
was then more than twice as great as that of manufacturing and 
nearly five times that from mining, forestry and fisheries com- 
bined. Rural industry retained its dominant position in the 
economic life of the state despite the manufacturing and urban 
industrial progress referred to below, which helped to raise the 
state's population to 573,67 I in 19 50 and 639,771 in 19 54. 

Although there is this strong rural bias in its economy, the oc- 
cupational grouping of the state's population is similar to that of 
the rest of Australia and o f  countries like the United States and 
Canada where less than 2 j% of the population is engaged in agri- 
cultural pursuits. It resembles these countries, too, in the distri- 
bution of its population between town and country. Rather more 
than half its inhabitants are urban and live in the metropolitan 
area of Perth. the capital city. 

Agriculture is specialized and commercial in character and not 
of the subsistence or peasant type. The farmer expects to produce 
sufficient supplies for sale to enable him to enjoy a standard of 
living comparable with that of the town worker. Farm labour is 
scarce and expensive and full advantage is taken of mechanization, 
particularly in cereal growing. 

Climate and topography are the chief determinants of the ex- 
tent to which land can be used for agricultural and grazing purposes 
and also of the forms of agriculture which can develop. Rainfall 
has always been the dominant factor governing agricultural and 
pastoral expansion. On the basis of rainfall distribution the state 
falls into three well-defined zones, namely ( I )  the Kimberley divi- 
sion in the extreme ncrth; (2) an area in the southwestern corner 
where the rainfall ranges from jo in. on parts of the coastline and 
the 11 in. isohyet forms the northern and eastern boundaries; and 
(3) the large area lying between these two. where the annual rain- 
fall is sparse (10 in. and less) and uncertain in its incidence. 

The northern region, which lies within the tropics, has a short 
wet season (December-March) during the hot summer. Average 
yearly recordings range from I j in. to over jo in. in the northern 
part of the Kimberley division. The rain is often torrential and 
frequently erratic in its distribution through the season. About 



5 3 0  WESTERN AUSTRALIA 
half the state's cattle are to be 
found in this region and sheep rais- 
ing has penetrated into its south- 
ern part. The common~vealth and 
state governments have co-oper- 
ated in investigating the potentiali- 
ties of the valley of the Ord river, 
one of the region's two large r k e r  
systems, for an irrigation project. 
The Rimberley research station, 
50 mi. from JVyndham. was estab- 
lished in 1936. Sugar cane and 
rice have emerged as potential 
cominercial crops. A dam site on 
the Ord river has been selected 
which commands nearly ~oo.ooo 
ac. of alluvial flats. Private opera- 
tors have carried out interesting 
investigations into the air freight- 
ing of beef carcasses from a cattle 
station to coastal meat works and 
rice groning in the food plain of 
the Fitzroy river. Pearling and 
some small-scale mining constitute 
the only other economic activities 
of note in this northern region. 

The aridity of the vast expanse 
of country lying between the t ~ v o  
well-defined winter and summer 
rainfall regions of the southnest 
and the far north imposes severe. 
limitations on its value for agri- 
culture or grazing purposes. About 
200.000.000 ac are occupied as 
pastoral leasehold and merino 4 ool 
is produced under conditions of ex- 
tensive grazing, but, over much 
of the area, the rainfall is ins&- 
cient even for pastoral activities. 
Xearly half the state. including the 
central portion and some of the 
northnest coastal region. has an 
annual ralnfall of less than 10 in. 
The only agricultural settlement in 
thls region is at Carnarvon, on the 
coast, where bananas and vegeta- 
bles are grown under irrigation 
with nater  ~ u r n ~ e d  from beneath 
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I n  the absence of any sub- 
stantial supplies of water for irrigation, the pastoral country is Agriculture was long handicapped by the widespread phosphor- 
utilized to nearly its maximum capacity. ous deficiency of Western Australian soils. When the geographical 

Only in the southwestern part of the state, where there is a expansion of the wheat belt occurred, between 1905 and 1930, it 
Mediterranean type of climate, has it been possible for agricul- was associated with the use of superphosphate, the development 
ture to develop; it extends. in an irregular pattern, over nearly of new drought-resisting wheats and the adoption of suitable 
~oo .ooo  sq.mi. The inland boundary is approximately the11 in, methods and implements for farming in low rainfall areas. After 
isohyet. The rainfall, which is concentrated mostly in the April- 1920 considerable attention was given to settlement of the wetter, 
October period, reaches jo in. along the extreme southwest coast more heavily timbered country nearer the southwest coast. An 
but dwindles rapidly as distance from the coast line increases. ambitious government scheme for group settlement of migrants 

Most of the country in this region has little value for grazing from the United Kingdom encountered technical difficulties, to 
before i t  is cleared of timber or scrub and fertilized with phos- which the economic depression of the 1930s added a severe setback. 
phates. consequently a suitable measure of progress in land develop- However, the practical experience gained in this period was sub- 
ment is afforded by statistics of the area of cleared arable land. sequently put to good use. During this phase of land settlement 
I n  1890 it was only a ~ O . O O O  ac. compared with 20,500~ooo ac. in the extraordinary value of subterranean clover as a pioneer pasture 
19j5. X feature of this development was the assumption of the plant, when top dressed every year with superphosphate, was first 
initial risk by governments. I t  was the government which built realized. 
rail~vays before the agricultural possibilities of the land were A third wave of interest in land settlement was assisted by the 
thoroughly examined; it then provided roads, water supplies, favourable outlook for agricultural commodities which had de- 
schools and even the credit for the potential farmer without capital. veloped by 1950 There were then several million acres of country 
After IYorld Wars I and I1 it concerned itself with settling re- which could be brought into production, and land development, 
turned servicemen on the land. which was mostly being carried out by farmers already established, 
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was progressing at the rate of 5oo.000 ac. a year. The bulk of 
this land is the light textured "sand plain" country which is very 
deficient in plant food. 

Subterranean clover (T.  sz~bterraneum) and heavy dressings 
of superphosphate.'often in association with small applications of 
trace elements. .chieiiy copper and zinc, transform this formerly 
useless land into productive farms. The  use of the bulldozer for 
land clearing and dam sinking constitut.ed another notable technical 
advance in land development methods in the years following World 
War 11. 

Ti'ool prodzlction is the most widespread of the state's rural 
industries. The state's sheep population by the mid-1950s ex- 
ceeded I 2.000.000. mostly merinos; the 1953-54 clip of I 2 6 .  500,- 
ooo Ib. was a record. Nearly three-quarters of the sheep are 
located in the agricultural districts in the s o u t h ~ ~ e s t  where cereal 
cropping and sheep raising combine well together. Subterranean 
clover and a variety of i~ltroduced grasses and herbage plants con- 
stitute the bulk of the grazing available in the farming country. 
The average yield of wool per head of sheep shorn (including 
lambs) for the five years 1950-51 to 1951-55 Jvas 8.7 Ib. I n  1950- 
51. a year of record prices. wool output was valued a t  £Ajg,ooo,- 
000. 

In  the northwest. where the rainfall is scanty and uncertain. an 
"extensive" form of husbandry is practised. The grazing consists 
of natural grasses, herbage and top feed; i.e., native bushes and 
low trees. especially acacias. Little or no conservation of fodder 
or supplementary feeding is possible. thus making the sheep very 
susceptible to the drought periods which occur xvith varying fre- 
quency throughout the pastoral areas. The pastoral properties 
are held under leasehold conditions and range in size between 100,- 
ooo and ~.ooo.ooo ac. The carrying capacity varies with the dis- 
trict and seasonal conditions; one sheep to 20-30 ac. is regarded as 
an average for the area. 

L17hcat is grown on approximately 3.000.000 ac. and on nearly 
9!ooo holdings each year. Annual production is between 30.000.- 
ooo and jo.ooo.ooo bu. Itrestern Australia wheats are white wheats 
of slightly belo~v "filler" strength. valued mainly for high flour 
yield and the colour and bloom they impart to flour blends. 

Most of the wheat crop is planted with the aid of tractors and 
the appropriate large machines. Horse teams have almost disap- 
peared from wheat farms. A large modern tractor can comfortably 
handle from joo to i.ooo ac. of cereal crop. Planting commences 
in late April and is usually completed early in June. Superphos- 
phate is alivays applied in dressings of from jo to 150 Ib. to the 
acre when the grain is sown. Much of the wheat. particularly in 
the lo~ver rainfall areas, is sown on bare fallow, but this practice 
has declined in the higher rainfall districts of the wheat belt. The 
wheat crop matures in late 0ct.-Kov.. soon after the warm, dry 
summer ~veather begins, and harvesting is carried out in Novem- 
ber and December. Locally bred varieties constitute the bulk of 
the state's crop. 

The average yield per acre for the period 19jO-j4 was 13.2 bu. 
Although judged by European standards the grain yields of West- 
ern Australian farms are low. a favourable combination of cir- 
cumstances permits high output per man and the large wheat and 
sheep property is usually a highly mechanized and very efficient 
concern. Wheat is handled in bulk and a start has been made ~vith 
the bulk handling of oats and barley. A somewhat unorthodox sys- 
tem has been very successful. The grain is stored a t  railway sid- 
ings in corrugated iron sheds or bins and not in the concrete silos 
generally used else~vhere. I t  may be taken to ports in ordinary 
rail trucks fitted with canvas extensions to the sides and lined with 
hessian. 

About 60% of Western Australian production is exported over- 
seas as grain and another IS?(, as flour. 

Meat  prodztction ranks third to TT-OOI and wheat in value. The 
only area where i t  is a single specialized enterprise on a large 
scale is in the northern part of the state where cattle raising is 
almost the sole occupation. The cattle carried on large "stations" 
are utilized solely for beef. Nearly all are shorthorns. There is a 
pronounced seasonal fluctuation in the quantity and quality of the 
grazing which constitutes a handicap to the production of high- 

quality beef. The cattle are treated a t  meatworks a t  iT7yndham 
and Broome and shipped abroad in the form of frozen beef Some 
live cattle are shipped south for slaughter and consumption in the 
Perth metropolitan area Improvement of the cattle industry on 
any substantial scale nil1 involve considerable public and private 
investment for better inland transport facilities, n a t e r  supplies 
and fencing. In  the agricultural areas meat production is mainly 
a sideline to wool production cereal groning and dairying. I n  the 
past, appreciable quantities mere exported of f r o ~ e n  lamb and 
mutton, live sheep (to Singapore) and pork but n i t h  a rapidly 
expanding population a greater percentage of the output is ab- 
sorbed by the local market. 

Dairying has usually been the pioneer occupation in the more 
heavily timbered country of the extreme southwest. where the 
annual rainfall ranges from 30 to 50 in. I t  is associated chiefly 
with the grazing of annual pasture species, notably subterranean 
clover. but there is an area near the southern coast where a longer 
growing season and a light, though useful. summer rainfall makes 
possible the utilization of certain perennial grasses. Irrigation and 
drainage schemes on the coastal plain to the south of Per th  have 
considerably increased the productivity of the area. Sea r ly  
20.000 ac., mostly of pasture for dairy co~vs, are irrigated each 
year, but lack of suitable water supplies prevents any great ex- 
pansion of this activity. 

By the early 19 jos there were about 130.000 dairy cows in West- 
ern Xustralia. the chief breeds being milking shorthorns. Jerseys 
and Guernseys. Less than t~vo-thirds of the state's milk production 
is used for butter making. About a quarter is consumed as fresh 
milk and 5% as processed milk. 

A~fiscelln~teous Pvodzrcts.-Orchards and vineyards occupy about 
30.000 ac. Apples and dried vine fruits form the bulk of the ex- 
ports. Potatoes, onions. tomatoes and a large variety of other 
vegetables are grown commercially. Green vegetables of some 
sort are available throughout the year. Potatoes. tomatoes and 
green vegetables are exported, the chief markets being the eastern 
states of Australia and Singapore. The poultry industry produces 
a surplus of eggs which is exported to the united Kingdom. 

Oats are grown extensively for hay. as a grazing crop and for 
grain. Most of the grain is used as stock feed in the farms where 
i t  is produced, though in the postwar period there was some de- 
velopment of an export trade. Barley. of suitable quality. both 
six-roxv and two-ro~v, is grown. the latter being used by local 
malsters. Tobacco and flax are also grown on a small scale. 

M i n i n g  a n d  Industries.-Of diminished importance since 
World IVar 11, mining revived somewhat after 1950  output reach- 
ing a record value of LA16.920.44j in 1952. Gold, the most im- 
portant mineral, accounted for fX11.847.91j (729.975 fine oz.. or 
73.1 5 of the common~vealth total) ; the Coolgardie and Murchison 
fields being the most valuable. The only coal field being worked in 
1953 was a t  Collie, where 830.461 tons were produced in the pre- 
ceding year. The coal is consumed within the state. largely by 
railways. The state is almost entirely self-supporting. only a 
small quantity of bunkering coal being imported from the eastern 
states. Iron ore production a t  Yampi sound was developed after 
U'orld War 11, together with lead and silver:lead mining, asbestos. 
manganese, tin. wolfram and scheelite. Most of these deposits 
are in the northwest, Wittenoom and Marble Bar being the centres 
of activity. Borings for oil in the north. a t  Learmonth, and in 
the Kimberleys, attracted increasing attention. (See AUSTRALIA, 
COMMONWEALTH OF: The Economy: Mining; KALGOORLIE.) 

hIanufactures are confined mainly to the metropolitan area. par- 
ticularly Fremantle, hlidland Junction. Innaloo and Welshpool, 
industries favoured there being also those suited to a primary 
producing country ( e  g., sanmilling, bacon curing, processing dairy 
produce, ore crushing and concentrating the manufacture of super- 
phosphates and railn ay engineering). 

The limited size of the home market and the strength of estab- 
lished industries in the eastern states retarded manufactures in 
Western Australia. Follolring the adverse effect of the depression 
of 1929-3 j on agriculture, a department of industrial development 
was set up by the state to advance secondary industry. The  value 
of industrial output increased from fX31 . j40 ,~40  in  I 9 4 j  to  



WESTERN EUROPEAN UNION-WEST FLANDERS 
FA106.3i7,022 in 1952. 

After the 1952 decision to construct a deep-water port at Cock- 
burn sound. south of Fremantle, the site of the A4nglo-Iranian Oil 
company's projected refinery a t  Kninana was the scene of con- 
siderable industrial planning including steel and cement works. 
(See History, above.) 

Trade increased in volume and variety throughout the first half 
of the century The  trade of Fremantle, which took the lion's 
share, provided an index of this development: 

A considerable portion of the state's trade is with the other Xus- 
tralian states (1052-53 value of such imports: fA68.606,336; ex- 
ports: LA24.829.40~; 1952-53 value of total imports: 
FA98,48o,j31 : exports: f.4113.132.804). 

Communications.-Rail~vays were first developed in the 
coastal areas behind Geraldton (1879) and Perth (1881). In  the 
following decade. private companies began the construction of lines 
to join Perth with Albany to the south and Geraldton to the north. 
After 1894 came the construction of lines to the goldmining centres 
of the interior-Perth to Kalgoorlie. 380 mi., with extension to 
Laverton, 501 mi.;  Perth to hleekatharra, 600 mi.;  and in the 
northwest an isolated line, Por t  Hedland to Marble Bar. 114 mi. 
(closed in 1951). 

These lines also proved useful in opening up the pastoral in- 
terior. The railway system of the south~vest, centralized in Perth, 
included timber, mineral and agricultural lines. Between 1910 and 
1930% an outstanding feature was the construction of developmen- 
tal wheat-belt spur lines to draw grain and wool into the main 
trunk systems as in the South Australian Mallee and the Victorian 
Wimmera. Apart from the Midland railway between Perth and 
Geraldton. and certain mineral and timber lines, all railm-ays are 
state-owned. Of narrow gauge (3 ft. 6 in.) the \Irestern Australian 
railways differ from the cornmon~vealth government's transcon- 
tinental line (4 i t .  8; i n . )  joining Kalgoorlie with Port Pirie in 
South Australia. The state rai1w:iys ran a t  an increasing deficit 
after 194j,  principally because of increased maintenance costs 
and the growing con~petition of privately owned road transport. 

Rlotor transport for road haulage came gradually into use after 
192 j even in remote pastoral areas where it displaced camel tennis, 
and bullock drays, but it \yas not until after World War I1  that it 
presented serious competition to the railways. These responded 
by developing their own passenger and freighter road services in 
the southwest. 

I n  the northern pastoral areas the aeroplane provided a pioneer- 
ing service. As early as 1921, an airline (W.X. Airways) con- 
nected Derby with the south. I n  later years, Airlines (W.A.). 
MacRobertson-Rliller Aviation, and Connellan i\irways built up a 
network of flight schedules connecting outback stations with the 
larger centres. Of particular importance was the "flying doctor" 
scheme. hegun in 1935. to assure the isolated stations of the north- 
west of regular medical attention. Air Beef Pty.,  Ltd..  pioneered 
the use of air freighters in the Kimberley beef industry in 1949. 

I n  19j3  air services connected I'erth with Adelaide (South Aus- 
tralia) and other state capitals, with Johannesburg (South Africa) 
and with London (via Djakarta and Singapore, Darwin or Johan- 
nesburg). Internal lines provided regular services for all centres 
of importance. 

Shipping services include ( I )  the main overseas lines which 
make Fremantle their first port of call and help to make Fremantle 
the largest oil-bunkering port in Australia; (2) services to other 
states;  (3)  Western Austr:rlicin coastal services. mainly northward, 
extending also to Java and Singapore. where a trade in fat sheep 
and fruits has been developed. 

From \Vestern Australia submarine cables connect with Africa 
and Europe. 

Por t  of Fremantle 

Shipping tonnage (net! . . . . . . , 

Cargo tonnage . . . . . . . 
Re\-enue i ollccted (2.~1 . . . . . . . 
Whea t  shipped 'hags) . . . . . . . 

8, : h u l k ; t o n s ) .  . . . . . 
Flour shipped (tons) . . . . . . . 
Oil fuel bunkered ( tons) .  , , . . . . 

See J .  S .  Rattye. Hjstory of TV'este~n .4ustralia ( 1 9 2 4 ) .  (F, .4.) 

WESTERN EUROPEAN UNION: see PAN-EL-ROPEAX 
R~OVER.IEKT. 

WESTERN RESERVE UNIVERSITY, a coeducational 
institution of higher learning. chartered on Feb. '?,  1826. a t  Hudson. 
0.. and moved to Cleveland in 1882. See CLEVELAND. 

WESTFIELD, a city of south\\-estern Massachusetts, C.S., 
in Hampden county. is on the Westfield river about 7 mi. IV. of 
Springfield. I t  is part of the Sprinefield-Holy-oke standard metro- 
politan statistical area. h central scluare. a high percentage of 
privately o~vned homes on tree-lined residential streets and a pre- 
dominantly \-ankee population give the city a distinctive New 
England flax.our. 

E.tahlished in 1660 as a trading post xvithin the boundaries of 
Springfield. it n a s  set off as a to\vn in 1669. Farming gave >i7ay 
to commerce and light industry in the early 19th century. The 
manufacture of whips and lashes was a leading industry until the 
advent of the automobile. I n  1920. after a steady, slolv popula- 
tion grolvth. \Vestfield was chartered as a city to meet the needs 
of the growing community. 

The city has a number of small industries. the most important 
of which produce paper, machinery and bicycles. I t  is the site 
of the U'estfield State Teachers college. founded by Horace Xlann 
in 1844. For conq~arative population figures see table in ~ I A S S A -  
CHYSETTS : P o P z ~ / U ~ ~ O % .  (GE. G.)  

WESTFIELD, a city of Union county. northeastern New 
Jersey. U.S.. 22 mi. S.117. of New York city. I t  is almost exclu- 
sively residential. industry being restricted to light manufacturing 
and service enterprises. Most residents commute to nearby metro- 
politan areas for lvork. Conserluently. it has the character of a 
suburhan town with its net~vork of quiet parks and streets: there 
are more than 100 different club organizations ranging from na- 
tional affiliations to local art  groups. 

Westfield was settled in the 18th century by residents of nearby 
Elizabeth seeking room in the prairie lands of "West Fields." 
During the American Revolution it was a strategic outpost for 
\Vashington's army, guarding the passes of the nearby IVatchung 
mountains. I t  was incorporated in 1903. For comparative popula- 
tion figures spe table in NET%- JERSEY: Popi~ltztion. (14'. L. CA.) 

WEST FLANDERS (Flemish \VEST-VLAANDEREN ; French 
FLASDRE OCCIDENTALE), the rliost ~vesterly of the nine provinces 
of Belgium, is bordered by the North sea, the French and Dutch 
frontiers. East Flanders and Hainaut. I t  consists of eight admin- 
istrative ariondisse~tte?zts, 31 judicial cantons and 253 communes. 
Area 1.249 sq.mi. Pop. (1955 est.) 1.032.169. 

Llarilime Flanders has a straight. unemhayed coast line. 42 mi. 
long. X broad sandy beach is backed by a rampart of sand dunes, 
in places a mile wide, many of which exceed 100 i t .  in height. 
Planted marram grass and conifers help to stabilize the sand. This 
line of dunes is broken only a t  the mouth of the Yser, at Ostend 
(Oostende), near Zeebrugge and a t  the mud-covered inlet marking 
the former Zwin estuary. Behind the dunes lies a flat plain, the 
Flemish polders, seamed with drainage channels and extending for 
6-10 mi. inland to about l j  ft .  above sea level. The  surface is in- 
terrupted by water-filled depressions and by low sandy hillocks. the 
remnants of old dunes or patches of Pleistocene marine sands. 
Soils are variable; yellow sand, black silt and blue or gray clays 
can be seen within a few yards. 

The part of interior Flanders lying within the province includes 
three elements: the Recent alluvium on the valley floor of the 
Leie (Lys 1 ,  the Flanders Clay (Eocene) overlying much of the 
area, and higher relict patches of Pliocene sands north\\-est of 
the Leie valley. The last form a low ridge extending \yestward 
from near Passchendaele and reaching 531 ft. in Rlt. Kemmel. 
These hillocks had great tactical importance in IVorld \Var I .  

West Flanders is the most important farming province in Bel- 
gium. I t  has more farmland. cereals, industrial crops, beef cattle 
and pigs than any other province. Sheep formed the basis of the 
medieval Flemish textile industry, but few are now kept. Along 
the edge of the dunes the sandy soils grow potatoes and carrots. 
and half the polderlands are under peri~lanent or te~nporary grass. 
with oats and green crops for fodder. Farther inland. wheat: malt- 
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ing barley, sugar beet, potatoes and tobacco are grown, together 
with fodder crops for the dairy herds. 

Industrial de\relopment is found in the coastal towns. a t  Bruges 
(Bruggei and in the Leie valley. At Ostend there are fish curing, 
canning plants, fertilizer factories and a shipyard building trawlers 
and dredgers. Nieu\vpoort (Nieuport) has a chemical ~ ~ o r k s  and 
Zeebrugge a coke-oven p1ant;glassworks and chemical works. The 
old part of Bruges still has craft industries (lace, embroidery, 
glass painting, wood carving), and northwest of the town there is 
heavy industry (engineering works, barge-building yards, flour 
mills, timberyards). I n  the Leie valley is part of the Flanders 
textile industry, mainly cotton and linen at Courtrai (Kortrijk), 
Rfenin (Menen) ,  Roeselare (Roulers) and Ronse (Renaix). 

Along the coast line there is an almost continuous line of re- 
sorts, the chief being Ostend (also the ferry port for England) and 
Blankenberge, while Nieuwpoort and Zeebrugge have small com- 
mercial harbours. The polders are thinly populated, with isolated 
farms on sandy hillocks or  ridges and only a few small market 
towns: such as Veurne (Furnes). The largest tou-n is Bruges 
( q . ~ . ) ,  the provincial capital. Interior Flanders is densely popu- 
lated. The rural dwellers are dispersed widely over the country- 
side, with individual houses situated within small holdings, but 
there are many urban centres. the largest being Courtrai, Roeselare 
and Menin. This area suffered grievously in World War I and 
marly of the t o ~ ~ n s ,  such as Tpres. were virtually rebuilt. Most 
people in the province speak Flemish. 

A main line railway runs inland from Ostend to Brussels, join- 
ing one from Zeebrugge at  Bruges; a line runs from Ostend to 
Courtrai and another from Veurne to Ghent (Gent). There are 
numerous tramways, notably linking the coastal resorts. Roads 
follo~v embankments among the polders and there are tn70 major 
trunk roads, Ostend-Brussels and Knokke-Antwerp. The famous 
Route Royale runs along almost the entire coast from Het Zoute 
to De Panne. Numerous small canals lie parallel with the coast; 
the Ghent-Ostend canal runs from the coast via Bruges, and a 
ship canal links Bruges with Zeebrugge. (For the history of the 
province see FLAKDERS, COUNTY OF.) (F.  J. M.) 

WEST HAM, a county and parliamentary borough of Essex, 
Eng., forming an eastward suburb o i  London. Pop. (1961) 157,- 
186. Area 7.3 sq.mi. I t  lies in the angle made by the confluence 
of the Lea river with the Thames and extends north to Leyton and 
Wanstead and east to East Ham. The borough. which suffered 
severely during 'IVorld IVar 11. includes Stratford. Forest Gate. 
Plaistow and Canning Town. I t  is almost entirely a product of 
19th-century industrial expansion. 4076 of the area being occupied 
by a variety of factories, railways and docks including the Royal 
I'ictoria dock and parts of the Royal Albert and King George V 
docks. All Saints church has a good Perpendicular tolver. The 
only considerable open spaces are West Ham park (66.19 ac.) and 
Canning 'Town recreation ground ( 2 0 . 1  6 ac.). 

After the Conquest the manor of Hamme (approximating to the 
present East and West Ham) was divided into nine smaller manors. 
Between the 12th and 14th centuries five of these passed to the 
abbey of Stratford 1,angthorne founded in West Ham by \\~illiam 
de Montfichet c. 113 j. At the dissolution the manor of Westham 
was retained by the crovin and in 1629 became part of the jointure 
of Henrietta Jlaria and then of Catherine of Portugal. and Tvas 
therefore called the Queen's manor. West Ham was incorporated 
in 1886 and made a county borough in 1888. I t  returns two mem- 
bers to parliament. 

WEST HARTFORD, a residential town in central Connecti- 
cut, C.S.! is in Hartiord county. X prosperous farming commu- 
nity and Congregational church stronghold during its early history. 
it became a fashionable residential auburb of Hartford. First 
laid out in 1672 as \Vest division of Hartford. it was incorporated 
in 1354, and in 1921 was the first Connecticut tovn to adopt a man- 
ager-council form of government. Rapid gro~vth in populatio~l 
from 8.854 in 1920 to 62.332 in I960 ~ ~ 3 s  accompanied by the 
application of rigid zoning. which helped to preserve the town's 
attractive general appearance. 

Business zones at intersections of arterial roads prolride sub- 
urban shopping and service centres for residents of 1i;e.t Hartford 

and surrounding toxvns. The per capita income of residents is 
among the highest in the country. Industry is restricted to a rela- 
tively small zone in the southeast corner of town. The American 
School for the Deaf, founded by Thomas Hopkins Gallaudet in 
1817. and St. Joseph's college (1925) are located there. \Vest 
Hartford was the birthplace of Xoah Webster, the American lexi- 
cographer. (R. L. GA.) 

WEST HARTLEPOOL, a seaport and county borough in the 
Hartlepools parlianientary division of County Durham. Eng.. 18 
mi. S.E. of Durham by road. Pop. (1961) 77.073. Area 6.5 sq.mi. 
I n  the early 19th century there was only the small village of Stran- 
ton near Hartlepool on the site. but intensified coal mining in 
County Durham led to the building of the railway from Billinghanl 
in 1841, West Hartlepool arose from the decision of one man, 
Ralph 1Vard Jackson. who, after bringing coal by rail to the old 
Hartlepool harbour, decided in 1844 to construct his own dock ior 
coaling about a mile away on wasteland in Stranton parish. Within 
20 years this port had become one of the largest on the northeast 
coast. 

By 1883 West Hartlepool and Hartlepool had been joined hy 
docks and building extensions, so that the whole community lvas 
often called The Hartlepools. But the towns remained distinct 
from the point of view of municipal administration. \t:est Hartle- 
pool was incorporated in 1887 and created a county borough in 
1902. The port. ~vi th  two tidal harbours and five docks comprising 
about 103 ac, of water and 4 mi. of quays, exports mainly coal and 
basic slag and imports chiefly timber. especially pit props. and iron 
ore. There are a number of graving docks and extensive areas for 
storing timber. The principal industries are shipbuilding. iron 
and steel manufacture. heavy and light engineering and bre~ving. 
A trading estate for light industries was opened between the Hartle- 
pools after World \Var 11. The town has a college of art  and a 
technical college. 

At the southern end of the borough is the seaside holiday town 
of Seaton Carew with long sandy beaches. There is a civic airport 
at Greatham. about 4 mi. S.S.W. of IVest Hartlepool. 

WEST INDIES, sometimes called the Antilles, form an 
archipelago more than 1.000 mi. in length which lies between 
North and South America. From the Yucatin and Florida penin- 
sulas in the west. it stretches in the shape of an arc to Venezuela in 
the south. Except for the Bahamas. ~vhich lie farther north. all 
the islands are between the Tropic of Cancer and latitude 10" N. 
They enclose the Gulf of Mexico and the Caribbean sea: which 
they separate from the Atlantic ocean on the east. The land area 
of the islands is over 91,000 sq.mi., that of the British islands 
about 12,100 sq.mi. 

The ]Vest Indies, apart from the Bahamas, are commonly divided 
into two groups. The Greater .Antilles comprise the large islands 
of Cuba. Jamaica. Hispaniola (Haiti and the Dominican Republic! 
and Puerto Rico. The Lesser .intilles include the small islands 
which form the \Vind\vard and Leeward groups, Barbados, and 
Trinidad and Tobago. The largest island is Cuba which, although 
narroTv, covers 44.218 sq.mi.. but many of the islands cover only 
a felv Fquare miles. The political allegiance of the different terri- 
tories is given in the section PopuZ(zfion, below. 

In  Jan. 19j8 all the British islands (\\.ith the exception of the 
British Virgin Islands and the Bahamas) joined to form the West 
Indies Fedrration. The di~solution of the federation \\.as an- 
nounced in Feb. 1962. ( S e e  \VEST IXDIES  E ED ERR TI OX]. THE.)  

Besides its common~eal th  of I'uerto Rico. the territory of the 
Virgin Isla~ltis, the inhabitants of which are C.S. citizens while 
the territory is under the jurisdiction of the U.S. department of 
the interior, and Navassa Island, off the southwest t ip of Haiti. the 
United State.; leases air and naval bases in the British West Indies. 

The \Vest Indies are islands of great contrast. The contrasts 
in population and language reflect their varied history. while they 
also differ in physical characteristics and economic development. 
Several stea~nship services link the \Vest Indies with Europe and 
America. but interisland communication is chiefly by air. 

This article is divided into the following main sections and 
divisions : 

I. Physical Geography 
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I. PHYSICAL GEOGRAPHY 
1. Geological  His to ry  a n d  Geology.-The West Indian is- 

lands are the summits of a partially submerged mountain chain, 
which is continued westward through Honduras. and in the south 
through Venezuela. The chain divides into branches which may 
be traced from Hispaniola through Jamaica, the Sierra Maestra 
of east Cuba and the Cayman Islands, and the Sierra de 10s 
Organos. 

A simple distinction may be made between the Greater Antilles 
and the outer chain of the Lesser Antilles (Antigua, Barbados, 
east Guadeloupe, Virgins), which are composed largely of sedi- 
mentary rocks, and the inner chain of the Lesser Antilles. which 
is chiefly volcanic. Trinidad is structurally associated more closely 
with the South American continent. I n  Cuba and Hispaniola there 
are schists which are probably older than the Cretaceous period, 
but the oldest rocks which have been certainly identified in the 
West Indies, apart from some Jurassic in the northern range of 
Trinidad, belong to the Cretaceous. Throughout the Greater An- 
tilles, the geological succession begins as a rule with volcanic tuffs 
and conglomerates of hornblende-andesite. in the midst of which 
are intercalated occasional beds of limestone with Rudista and 
other Cretaceous fossils. These are overlaid by sediments of ter- 
rigenous origin, and the whole series was folded before the deposi- 
tion of the next succeeding strata. The nature of these Cretaceous 
deposits clearly indicates the neighbourhood of an extensive area 
of land; but during the succeeding Eocene epoch and the early 
part of the Oligocene, a profound subsidence led to the deposition 
of the Globigerina chalks and white Radicilarian earths of Jamaica, 
Cuba and Hispaniola. The Greater Antilles must, at this time, 
have been almost completely submerged, and the similar deposits 
of Barbados and Trinidad point to a similar submergence beyond 
the Windward Islands. In  the middle of the Oligocene epoch a 
mighty upheaval, accompanied. by mountain folding and the in- 
trusion of plutonic rocks, raised the Greater Antilles above their 
present level and united the islands with one another. and perhaps 
with Florida. A subsequent depression and a series of minor oscil- 
lations finally resulted in the production of the present topography. 

Except in Trinidad and Barbados, no deep-sea deposits have yet 
been found in the Lesser Antilles, and there is no evidence that 
the area ever sank to abyssal depths. In  some of the islands there 
are old volcanic tuffs which may possibly be the equivalent of the 
Cretaceous beds of Jamaica, but volcanic activity continued 
throughout the Tertiary period and persists today in several islands. 
Both Martinique and St. Vincent have experienced serious erup- 
tions in the 20th century, the worst being that of Mt. PelCe 
(Slartinique) in 1902, when the capital of the island Ras de- 
stroyed. and that of Soufrikre (St. Vincent) in the same year. 
Earthquakes also occur throughout the archipelago. Csually the 
shocks are slight, but there have been severe shocks in Jamaica 
and the tI'indward and Leeward islands. 

2. Physiography.- J. A. Froude, writing in 1887, quotes Pkre 
Labat as saying of Grenada, one of the Windward Islands; that 
"In itself it was all that man could desire. T o  live there was to 
live in Paradise.'' The proximity of warm seas, green mountains 
and fertile valleys give the West Indies this quality which many 
travelers have noticed. 

Generally the islands are of high relief. The highest point is 
in Hispaniola, where the Pico Trujillo rises to 10,417 it. In  
Jamaica, Blue Mountain peak reaches 7,402 ft. and heights of 
more than 4,000 i t .  are reached in Puerto Rico and several of the 
IVindward and Leeward islands. 31ost islands are dominated by a 

central range of mountains; long spurs stretch toward the coast 
and deep valleys lie between them. Rivers are necessarily short 
and swift-flowing, and plains are chiefly confined to the coasts, 
although in the larger islands of Hispaniola and Jamaica level 
valleys lie between the mountain ranges. Passes over the moun- 
tains are rare and difficult. 

Cuba is the only island with extensive areas of lowland. The  
high mountains of the Sierra Maestra are restricted to the eastern 
end and nowhere form a barrier. Barbados and Antigua, composed 
largely of coral, are also low-lying, while islands such as the 
Bahamas and hnguilla barely rise above sea level. 

Lagoons and mangrove swamps are common features of the 
island coast lines, which are intricate and fringed by coral reefs. 
There are many deep natural harbours. such as those of Havana 
(Cuba) or St. Georges (Grenada), but the approaches are often 
dangerous. 

3. Climate.-In the West Indies, as in most tropical countries. 
there is little seasonal variation in temperature. Even in the 
cool months of January and February it rarely falls below 75" F., 
and the average annual temperature is 80" F. The islands lie in 
the path of the northeast trade winds which, as they blow from 
the sea. modify the intensity of the tropical heat, and most of 
the islands have a pleasant climate. Trinidad, the most southerly 
of the islands, is slightly hotter, but even there the nights are 
cool and refreshing. 

More significant than the seasonal changes of temperature are 
those of rainfall, and a wet and dry season are usually distin- 
guished. More rain falls while the sun is north of the equator, un- 
til shortly after the autumnal equinox, and the wet season lasts 
from June to October or November. The average annual rainfall 
is about 6 ;  in., but there are considerable variations according to 
position and altitude. Much of Cuba. for example, which is only 
just within the tropics and is low-lying, receives an average of 
55 in., whereas parts of Jamaica, being high, receive 7 j  in. Alti- 
tude also accounts for such different totals as those of Antigua 
(46 in.) and Dominica ( I  2 0  in.). In  nearly all the islands there is 
a great difference between the leeward slopes, which are relatively 
dry, and the windward slopes. which are wet. I n  eastern Jamaica, 
for instance, the windward slope receives over IOO in. of rain: 
whereas the leeward slope receives only 40 in. These local dif- 
ferences can be very important, and show themselves in con- 
trasted vegetation and agriculture. 

Hurricanes are the menace of the West Indian climate. These 
violent wind and rain storms blow in from the Atlantic, generally 
north of Barbados, and strike one or more of the Lesser Antilles. 
They then turn northward across the larger islands toward North 
America. The season for hurricanes, and storms of near-hurricane 
intensity, is well defined. They are expected between July and 
October and are a partial cause of the heavier rainfall of these 
months. Occasionally they strike out of season, The hurricanes 
are traced and forecast as far as possible, but they often cause 
great devastation. I n  Aug. 1951, a hurricane killed many people 
and did a great deal of damage in Jamaica, and another in Sept. 
195 j hit Grenada, Carriacou and Barbados. 

4. Vegetation.-The flora of the West Indies is rich and 
varied. Almost every tropical plant will grow and many temperate 
plants have been introduced. Much of the mountain land pre- 
serves a tropical forest cover! although in places, especially in 
limestone districts, there is a poor scrub of thorn trees and cacti. 
Nearly all the lowland has been cleared for cultivation. ECO- 
nomically useful trees include the mahogany, cedar, guai,acum or 
lignum vitae, greenheart and mora. There are many plants of 
great brilliance and beauty, such as the flamboyant, frangipani, 
bougainvillea. hibiscus and poinsettia; there is also a wealth of palm 
and fruit trees. 

5. A n i m a l  Life.-The animal life is similar to that of the 
neighbouring South American continent. Birds, brightly coloured 
and numerous! include trogons. sugarbirds, chatterers and many 
parrots and hummingbirds, as well as migrants from Korth Amer- 
ica. Mammals, as in most island groups, are rare, but there are 
agouti, manicou, deer, monkeys and bats. The mongoose, intro- 
duced to get rid of snakes and rats, is now abundant, and there 
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are numerous lizards, iguana, tortoises. scorpions, toads, spiders 
and centipedes, as me11 as a few poisonous snakes, such as the fer- 
de-lance, bushmaster and coral. There is a variety of insects, but 
much has been done to rid the islands of mosquitoes, so that yellow 
fever is now almost unknown, although malaria persists in some 
country districts. The seas abound with fish, the most famous 
being the flying fish, caught off Barbados, and around the shores 
are many delicious crustaceans. 

Many domestic animals have been introduced and cattle are 
reared successfully in Cuba and Jamaica, while some sheep are 
bred for meat. Donkeys are the chief form of transport in the 
poorer islands. There are also many goats and dogs. 

drilling has been extended to the Gulf of Paria. The ancillary 
industries are oil refining and the production of gasoline, kerosene 
and fuel oil. Although bauxite mining began on a large scale in 
Jamaica only in 1952, by the 1960s bauxite and alumina ranked 
first in the list of exports. The ores of the Sierra Maestra in Cuba 
are also mined, although the production has fluctuated with xvorld 
markets and political upheavals. Limestone quarries and cement 
works are found in most islands. 

Large settlements are usually found on the leeward coasts which, 
although less pleasant climatically. provide shelter for ports such 
as Kingston (Jamaica), Port-of-Spain (Trinidad) and Bridgetown 
(Barbados) ; Havana (Cuba) and San Juan (Puerto Rico) occupy 

11. NATURAL RESOURCES sheltered sites on the windward coasts. Railways are important 
only in the large islands although there are small lines to carry 

1. W a t e r  Supply.--The West Indies are on the whole ade- cane to the factories. Only ~ u b a  has a network of railways. 1; 
quately supplied with water, but the marked dry season, which most islands there is an effective road system and all but the 
causes rivers to dry up for part of the year, the lack of rainfall on smallest possess an airport. Tourism and the rapidly increasing 
the sheltered leeward slopes and the porosity of much of the land, facilities for air travel have encouraged public and private enter- 
make drought a very real problem in some areas. Irrigation is used prise to develop the amenities of the islands. (RD. T.1 
in parts of Jamaica, ~ u b a  and Hispaniola, while in dry islands - 
such as the Virgins and Antigua, deep wells are dug. and catchments 111. ANTHROPOLOGY AND ARCHAEOLOGY 

and cisterns built to conserve water. 
- 

According to present estimates, the West Indies were not settled 
2. Soils.-The soils of the islands vary considerably over even ~ n t i l  the first millennium B c , when primitive Indians. living only 

small areas. They are sometimes fertile and may give high yields. by hunting and fishing, arrived from Florida or Venezuela. These 
Limestone, overlain ~ ~ i t h  loam or alluvium, and clay cover large Indians are known as Ciboney and the time of their arrival is 
areas in the Greater Antilles, whereas the Lesser Antilles usually designated Period I .  
have a volcanic soil which is rich and heavy. In Barbados and During Period 11, i.e., shortly after the time of Christ, a new 
Puerto Rico, where the land has been worked for a long time, and more advanced group of Indians called Arawak (q v.), in- 
manure must be added to produce good crops. The richest soils vaded the Antilles from Venezuela, introducing agriculture as well 
are probably the deep red clays of Cuba. as pottery. The Aramak penetrated as far north as Puerto Ricb, 

3. M i n e r a l  Wealth.-Except in Trinidad, the mineral deposits while the Ciboney continued to occupy the rest of the islands. 
of the West Indies are neither large nor of great value. There are The Arawak seized the remaining islands during Period 111, 
various deposits in the mountains of Cuba, Hispaniola and Jamaica, which lasted from about A D. 350 to 1150 according to the radio- 
and iron, nickel, manganese, chrome and copper are all mined on carbon method of dating. They pushed the Ciboney back into the 
a small scale. Extensive deposits of bauxite, associated with the peripheral areas occupied by these Indians in the time of Colum- 
Tertiary whlte limestone, are worked in Jamaica. The petroleum bus: the southwestern tip of Haiti, the western end of Cuba and 
of Trinldad is of far greater importance, and the annual production the various islets offshore. 
by 1960 exceeded 40.000.000 bbl. Asphalt is worked in Trinidad's Period IV (A.D. 1150-1500) was marked by the arrival of a third 
famous Pitch lake. Small quantities of oil have been found in group of Indians, the Carib (q 6 ), who appear to have originated 
Barbados and Cuba and prospecting has been conducted in His- in either the Guianas or Venezuela. They seized the small islands 
paniola and other islands. of the Lesser Antilles from the Arawak, splitting the latter into 

4. L a n d  Use.-Much of the land IS still forest-clad and in t u o  groups, one in Trinidad to the south and the other in the 
places the cleared hill-slopes are replanted with aine trees, but all Greater Antilles and the Bahamas to the north and west. 
the land which is level and fertile enough is cultivated and agri- Clboney archaeological remains consist of the refuse of habita- 
culture is by far the most important occupation of the people. tion, occurring principally in caves and on islands. The deposits 
The moist sunny climate and the abundant labour supply ideally are small and relatively shallow, indicating that the people lived 
suit the f est Indies to the production of sugar cane which is in bands and moved frequently. doubtless as supplies of fish and 
still, as it has been since the early days of colonization, the prin- game became exhausted. Burial was directly in the refuse or in 
cipal crop. Hornever, the islands have suffered from this one-crop caves, with no grave objects except an occasional series of stone 
economy and although some islands. such as Barbados and St. balls. 
Kitts, st111 grow cane almost to the exclusion of anything else, most Archaeologists classify the remains into a series of cultures on 
islands have an important subsidiary crop. Cuba groas tobacco; the basis of the artifacts they contain. These cannot yet be dated 
Jamaica, bananas; St. Vincent, arrowroot; Grenada, spices; Trini- by period, but they indicate a surprising amount of geographical 
dad, cacao; Dominica, limes; Antigua, cotton; Puerto Rico and variation from island to island. For example, the Ortoire culture 
the Dominican Republic, coffee; and Haiti, sisal. Apart from of Trinidad is characterized by tiny, irregular stone chips of un- 
these and other cash crops, peasant farmers also grom food for knonn function; the Couri culture of Haiti, by large flint blades; 
their own needs, and of the fruits and vegetables, yams, sweet and the Cuban cultures, by gouges of shell. 
potatoes, eddoes. mangoes, pineapples, pawpaw, breadfruit and The Ciboney a h o  survived until hlstoric time were so few and 
soursop are typical. Some land is always devoted to pasture, as SO isolated that they never came into effective contact with Euro- 
each island produces its own meat. In  Cuba, nhere cattle rearing peans. As a result, we know practically nothing about Ciboney 
is on a large scale, the animals graze on extensive areas of parank ethnology. except that they spoke a language different from that 
grass in the eastern half of the island of the Aramak and had a simpler culture. 

Most of the manufacturing industries are concerned \,,ith the Aranak archaeological sites contain larger and deeper shell 
products of the land The processing of sugar cane, nhich must middens. indicating more permanent habitation in villages, and 
take place lmmedlately after the cane is cut, is the chief industry are situated in land more suitable for agriculture. Pottery is 
By-products of sugar .are many and rum is distilled in all the abundant, and the changes in its shape and decoration serve as 
islands. Molasses, molascuit, a cattle feed and alcohol are also a basis for formulating and dating a large number of cultures.. 
produced. Other industries based on agricultural produce include The earliest cultures, of Period 11. are marked by little but pot- 
fruit canning, cotton ginning and the manufacture of cigars, cigar tery Those of Period I11 also have a few simple amulets and 
boxes and sacking. other ceremonial objects carved out of stone, bone and shell. 

The chief extractive industry is the oil drilling of Trinidad. These become more numerous and more elaborate in the sites of 
Oil fields underlie the southwestern portion of the island and Period IV, ni th  the appearance of such unique and artistic objects 
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as large stone collars and three-pointed, sculptured figures of stone. 
The latter are associated ~ ~ i t h  ball courts or dance plazas lined 
~ i i t h  stone slabs. In addition, carved wooden idols and stools 
are found in caves used as shrines. 

These ceremonial developments reached their climax among the 
Taino and Ciguayo Aralvak of the heart of the Antilles, were !ess 
in evidence among the sub-Taino of central Cuba and the Lucayo 
of the Bahamas and mere virtually absent among the isolated 
Igneri of Trinidad. LThen Columbus established the first Spanish 
settlement among the Taino, he commissioned a friar, Ram6n 
PanC, to study the Taino religion. PanC's report, which has been 
termed the first ethnological research in the new world, agrees 
very nell with the archaeological finds. From his and other con- 
temporary accounts. we know that the Arawak were peaceful and 
had a relatively elaborate social organization headed by hereditary 
chieftains nho  derived their power from personal deities called 
zemis. Their language belongs to the A r a ~ a k a n  family of tropical 
South America 

Archaeologists are only beginning to identify the remains of 
the Carib in the Lesser Antilles. The sites of these Indians have 
relatively crude pottery, characterized by long solid legs not found 
on Arawak ceramics, and lack the ceremonial structures and caw- 
ings of the Arawak. 

Much more is known of the ethnology of the Carib, not only 
from observations made by Columbus and his successors but also 
from accounts by 17th-century French missionaries and by modern 
anthropologists who have studied the surviving Indians. These 
indicate that the Carib had a less elaborate social organization. 
without hereditary chiefs or classes. Carib life centred about war- 
fare rather than religion; and our term cannibalism is derived 
from their custom of eating the flesh of captives in order to obtain 
the latters' personal power. 

The Carib have also given their name to the Cariban linguistic 
stock of South America, although they themselves spoke Ara~vakan. 
The explanation for this anomaly is to be found in their tradition 
that when they conquered the Lesser Antilles they killed the 
Arawak men but married the women. Apparently, i t  was the 
women's language that prevailed. 

Whlle Columbus explored all parts of the Antilles, his successors 
colonized only those parts inhabited by the Ciboney and Ara~vak, 
avoidlng the Carib islands because they lacked gold and because 
the C a r ~ b  were too difficult to subjugate. As the Spaniards con- 
quered each island, they rounded up its Indians and put them to 
mork in mines or on plantations. 

Many nere ~ o r k e d  to death, some starved because the Spaniards 
failed to provlde food; others died from diseases introduced from 
Europe; and still others lost their lives in unsuccessful efforts to 
throv off the Spanish yoke. By the t h e  the system of forced 
labour ended in 1550, the Ciboney had become extinct and ap- 
preciable numbers of Ara~vak survived only on the islands of Cuba 
and Trinidad. These survivors gradually became assimilated in 
the European population. A few villages retained their Indian 
identity well into the 19th century but all are now indistinguish- 
able from the rest of the population. 

The Carib fared somemhat better. Their territory was not con- 
quered until the mid-17th century. While most of them perished 
as pawns in the struggle between the French, English, Dutch and 
Danes for control of the area, some retained their independence 
on the smaller islands. 

Many runallay Negro slaves took refuge among them They 
gradually changed in racial composition from Indian to Negro but 
retained their Indian language and culture because runaway slaves 
had to "go native" in order to avoid recapture. In  1795 the British 
moved one group, \+hich had become troublesome, to the coast of 
Central America, where they multiplied, prospered and are now 
knonn as the Black Carib. Subsequently. the British rounded up 
the remnants surviving in the Lesser Antilles and installed them 
in a reservation on the island of Dominica, which they still in- 
habit. These island Carib have not retained as much of their 
aboriginal language and culture. 

The Spaniards introduced the first Negro slaves in the middle 
of the 16th century to replace the dnindling supply of Indian 

labour. They did not bring in many, for their mines had become 
exhausted and they specialized in cattle ranches, which did not 
require much labour. The main influx of Negro slaves took place 
in the 18th century with the development of sugar plantations by 
the French, first in the Lesser Antilles and then in Haiti. After 
the French Revolution the slaves in the latter country revolted, 
drove out the French plantation owners and set up an independent 
Negro republic. The owners took refuge in the neighbouring 
British and Spanish countries, established new plantations there 
and imported additional slaves from Africa. 

The freed slaves of Haiti abandoned the plantations and became 
subsistence farmers. The same thing happened in the British 
colonies when slavery was abolished in the middle of the 19th cen- 
tury. To take the place of the slaves the British imported Chinese 
and East Indians. The latter became particularly common in 
Trinidad, where they, too, set themselves up as subsistence farm- 
ers after their terms on the plantations had expired. They in- 
creased in numbers at  a greater rate than the Negroes, and by the 
middle of the 20th century comprised half the population of 
the island. 

Elsewhere, especially in the former Spanish colonies, the Ne- 
groes tended to remain on the plantations as paid labourers. There 
was a greater tendency to intermarry nith whites than in English- 
speaking countries, and the colour line was weak. 

Throughout the Antilles the Kegroes and Asians in towns and 
cities assumed more and more prominence in economic and po- 
litical aftairs, so that in effect they came to dominate the area 
except in countries with large white populations, such as Cuba and 
Puerto Rico. 

U'hile European languages and customs have been widely 
adopted, this process has gone further in some places than in others. 
Everywhere, one finds persistence of many African and Asian 
traits such as the creole language and voodoo religion of Haiti, 
and rice cultivation and Islam in Trinidad. The mixture of Amer- 
indian, African, Asian and European peoples and cultures is ex- 
ceedingly rich and varied, and can scarcely be matched in other 
parts of the world. 

See also MIDDLE AMERICA. ( I .  RE.) 

IV. HISTORY 

The West Indian islands were revealed to Europeans by the 
first voyage uhich Christopher Columbus made, in 1492, in search 
of an Atlantic route to the far east. Columbus touched at  various 
isla~icls in the Bahamas and at points on the north coasts of Cuba 
and Hispaniola. On his second voyage in 1493 he founded the 
town of Isabela in Hispaniola, the first permanent European 
settlement. Santo Domingo (renamed Ciudad Trujillo, 1936-61), 
for many years the capital of the Spanish Indies, was founded on 
the southern shore in 1496. The settlement of Puerto Rico was 
begun in I j08, of Jamaica in I jog and of Cuba in I 511. The pres- 
ence of alluvial gold in Hispaniola and Cuba attracted considerable 
numbers of Spanish settlers. The primitive Arawak natives died 
off rapidly as the result of European diseases, against which they 
had no immunity; of starvation, through the destruction of their 
crops by Spanish domestic animals; and of the severities asso- 
ciated with the forced labour system introduced by the Spaniards. 
By the end of the 16th century the natives of the greater islands 
!!ere extinct. From about 1510 the Spaniards began to replace 
them by purchasing, through Portuguese dealers, small numbers 
of West African slaves. 

Throughout the first three decades of the 16th century the 
islands were bases from which expeditions sailed to Central Xmer- 
ica and Mexico. These territories had the advantage of abundant 
native labour. and in the 1520s drew many settlers from the islands, 
especially as the island gold became exhausted. The islands came 
to be valued chiefly as ports of call. Their inhabitants lived by 
selling bacon. dried beef and cassava bread for victualing passing 
ships, and by exporting hides, tallow and sugar to Europe. At 
the same time, the islands acquired a new strategic importance. 
The increasing volume of shipping, carrying tropical products and 
Mexican or Peruvian silver, attracted the attention of pirates, 
privateers and smugglers. In the second half of the 16th century 
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P H O T O G R A P H S ,  ( T O P  L E F T ,  T O P  R I G H T ,  C E N T R E  R I G H T ,  BOTTOM R I G H T 1  H E R B E R T  L A N K S  FROM BLACK S T A R ,  ( B O T T O M  L E F T )  MAX H U N N  

STREET SCENES IN CITIES O F  THE WEST INDIES 

T o p  l e f t :  A h i l l y  residential section of St. Thomas, V i rg in  Islands B o t t o m  le f t :  Pointe-8-Pitre, Guadeloupe. The louvred shutter and balcony 
T o p  r i g h t :  Market place in Nassau, Bahamas are characteristic of the West lndies 
Cen t re  r i g h t :  Business and shopping section of Willemstad, capital of the B o t t o m  r i g h t :  Market, Kingston, Jamaica 

Netherlands Ant i l les 
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P H O T O G R A P H S ,  ( T O P )  H E R B E R T  L A N K S  F R O M  B L A C K  S T A R ,  ( C E N T R E  L E F T )  F R I T Z  H E R L E   PRO^ M O N K M E I E R ,  ( C E N T R E  R I G H T ,  B O T T O M  R I G H T )  E w ~ N G  G A L L O W A Y ,  ( B O T T O M  L E F T )  F R I T Z  
H E N L E  F R O M  P U B L I X  

ECONOMIC ACTIV IT IES I N  T H E  W E S T  INDIES 

T o p :  Fishermen of Ha i t i  casting their nets Bot tom l e f t :  Sloop off the coast o i  St. John, V i rg in  Islands 
Centre l e f t :  Farmer of  Trinidad and his water buffaloes Bot tom r igh t :  Rice field worker, Ha i t i  
Centre r i g h t :  Unloading a sugar cane cart a t  crushing mi l l ,  Barbado: 
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the Spanish government nas  obliged, even in peacetime, to or- 
ganize shipping through the Caribbean in convoys and to construct 
ponerful fortifications at the strategic harbours-Cartagena. San 
Juan de Puerto Rico and, above all. Havana. The leading mili- 
tary engineer of his day, Juan Bautista Antonelli. nas  employed 
on these works. 

Spanish dispositions could not prevent all raiding in so large 
an area. Sir John Han  kins' slaving voyages of the I j60s set a 
new fashion in smuggling. Sir Francis Drake captured a large 
quantlty of silver on the isthmus in 1j72, and during his bigger 
expedition of I 585 took, but could not hold, both Santo Domingo 
and Cartagena. Another fleet of similar size, h o ~ ~ e v e r ,  under the 
joint command of Drake and Ha~zkins, in 15gj, mas defeated. 
Despite sporadic raiding despite an extensive, though still risky, 
smuggling trade, Spain's rivals achieved nothing permanent until 
the end of the 12 years' truce between S p a n  and the Setherlands 
in 1621. I n  that year the Dutch West India company received its 
formal charter, incorporating i t  for conquest and plunder as nell 
as for trade. The heavy attacks which this company delivered 
against Spanish shipping-even though much of the company's 
energy \\as diverted to Brazil-enabled other groups of foreigners 
to settle in unoccupied islands in the eastern Caribbean nithout 
fear of Spanlsh interference. English settlers occupied part of 
St. Kitts in 1623, Barbados in 1624, St. Croix in 162j. Yevis in 
1623, Antigua and Rfontserrat in 1632. An attempt to settle St. 
Lucia was defeated by the fierce Carib inhabitants in 1641. The 
French Compagnie des Isles d'AmCrique \\,as formed in 1635. and 
the settlement of Martinique and Guadeloupe began in the same 
year. The Dutch themselves, though little interested in settle- 
ment. seized betneen 1630 and 1640 Curaqao, Saba, St. Martin 
and St. Eustatius, all valuable as trading and smuggling depots; 
all were confirmed to the Dutch in the treaty of hfunster in 1648 

Before the middle of the 17th century no serious attempt had 
been made to capture territory in actual Spanish occupation; but 
in 1 6 j j  a large naval and military force sent from England by 
Oliver Cromnell, after being driven off from Santo Domingo. 
attacked and eventually conquered Jamaica. Adm. Robert Blake's 
victory over the Spanish fleet at Santa Cruz in 1657 made the 
dispatch of a relief expedition impossible; and Jamaica uas. for- 
mally ceded at the treaty of Madrid in 1670. Meanwhile effec- 
tive control over the western part of Hispaniola passed out of 
the hands of the Spanish governors into those of buccaneers- 
cattle hunters turned pirates. many of them of French origin-who 
received ever increasing support from the French government. 
ThiL territory, under the name of Saint-Domingue, was eventually 
cesed to France a t  the treaty of Rijswijk in 1697. The second 
half of the 17th century was a period of continuous disorder in 
the Caribbean, in which bands of buccaneers, either in the nominal 
employ of French or English governments, or on their own account, 
plundered Spanish harbours and preyed on the shipping of all na- 
tions. I t  was only after the treaty of Rijswijk that effective steps 
were taken by all governments to put an end to buccaneering. 

The early settlers in the eastern Caribbean relied on tobacco 
as their main cash crop and employed European labour, recruited 
either by indenture or by penal sentences. Both proved inade- 
quate; after the middle of the 17th century most island planters 
turned to sugar as the most profitable crop and to West African 
slaves as the only form of labour available in sufficient quantity. 
The techniques of sugar manufacture mere introduced from Brazil 
by Dutch traders, who-having acquired most of the old Portu- 
guese barracoons (enclosures for slaves) in West Africa-also 
supplied the slaves. In  the non-Spanish islands, sugar soon be- 
came the main export crop. The peculiarities of sugar production 
requlred comparatively large estates. The class of European small 
holders began to dwindle and disappear, and Negro slaves greatly 
exceeded in numbers the small groups of planters, overseers, mer- 
chants and professional men who remained. 

The gronth of trade in sugar, rum and slaves. and the mounting 
value of the sugar duties, made the possession of West Indian 
territory a chief aim of European colonial powers Every major 
European mar in the 18th century mas reflected in heavy fighting 
in the Caribbean and every peace treaty included transfers of 

West Indian islands. The settlements of Utrecht (1713), Aix-la- 
Chapelle (1738) and Paris (1763) all favoured Great Britain a t  
the expense of France and Spain; and Great Britain also secured 
most of the slave trade. I n  the American Revolution major losses 
of British territory were averted only by Sir George Rodney's last 
minute victory off the Saintes Islands (Guadeloupe) in 1782. The 
final settlement of 1815 confirmed to Great Britain: St.  Lucia. 
Grenada, Dominica, St. Vincent. Trinidad. Tobago (all acquired 
from France) and British Guiana (from the Dutch). France re- 
tained Martlnique and Guadeloupe; but Saint-Domingue had be- 
come in 1804 the independent state of Haiti. Spain retained Cuba, 
Puerto Rico and Santo Domingo, but lost them in the 19th century. 
Santo Domingo became the Dominican Republic in 1844; and as 
a result of the Spanish-American War in 1898, Cuba became in- 
dependent and Puerto Rico was annexed by the C.S. 

West Indian prosperity did not long outlast the 18th century. 
A steady increase in sugar production in other parts of the world 

Independent Republics 1 
Cuba , . . . 41,218 1 6,933,253* 1 Havana (785,455+) 
Dominican Republic . 18 i03 1 3 013 525 1 Santo Domingo 1367 053) 
Haiti . . . / 10:i14 1 3:505:000$ Port-au-Prince (112,i963) 

British Jlrest ~nbies 
(Colonies of the United Kingdom, enjoying various degrees of internal self-govern- 

1 Name Population Capital city 

ment.) 

(1960 census) 

Bahamas . . 
Cayman Islands . . 
Jamaica trvith Morant 

with pop. 11960 census) 

and Pedro cal-s) , 

Leeward Islands 
Antigua (17-ith Barbu- 

da and Redonda) . 
St. Kitts (Christo- 

Islands 
UTindward 1siands' ' 1 

Dominica . . . 1 
Grenada (with Carri- 

acou and soutliern 
Grenadines) . . . 1 

St. Lucia . , 

St. Vincent (wit i  / 

4,413 1,613,880 1 Kingston (123.495) 

153 56,658 Basseterre (15,742) 
32 12,157 Plymouth (1,921) 
59 1 ,,338 ~ Road Town (891) 

1,980 827,957 Port-of-Spain (91,596) 

Grand Turk (2,3469) 

St.  ast tries Georges 125,06011) 15 632 11) 

(islands directly 
under tile national 1 
government) . . 1 4 6  8 5 1" )  - 1 

*I961 estimate. t1953 census. 11959 estimate. $District population. I11957 estimate. 
71960 estimate. 91954 census. 61955 estimate. "1961 census. 

northern 
Grenadines) . . 1 150 1 79,948 1 Kingstown (4,296) 

French \Vest Indies 
(The trr-o major islands rank as overseas dCfiartemenls of metropolitan France.) 
Guadeloupe (Basse- 

Terre and Grande- 
Terre; with Marie- 
Galante, Les Saintes, 
Petite Terre, La 
DCsiradc, St.-Bar- 
thklemy, north part 
of St. Martin) . . 

Martinique . 

687 

431 
Netherlands Antilles' . 

irZn intrrnally splf-governinggroup within the kingdom of the Netherlands, sharing 
in policy on kingdom affairs, mainly defense and foreign relations, as an integral 
part of the realm.) 

274,7747 

277,0007 

Basse-Terre 111,8379); (Chief 
commercial &-Pitre, 26,1609) centre, Pointe- 

Fort-de-France (62,0007) 

Leeward Islands 
Curacao . . . 
Aruba . . . 
Bonaire 

Windward 1siand; ' 
St. Martin (south 

part) . . 
St. ~ u s t a t i b s  . . 
Saba . 

188,199 

(121,500) 
(53,199) 
(5,800) 

(4,700) 

371 

(173) 
(69) 
(95) 

(17) 
(12) 

Willemstad (49,2486) 

Associated mith'the ~ n i t ' e d  States 
(5) 

Puerto Rico (Self-governing state, enjoying the title of commonwealth, freely 
associated with the American Union) 

Virgin Islands of the 
United States (Or- 
ganized, unincor- 
porated territory) . 
St. Thomas . . 
St. John . . . 
St. Croix . . . 

Navassa Island 
(possession) . . 

Insular parts of Venezuela 
Kueva Esparta (state; 

Marparita Island and 
Cache and Cubaqua 
islands) 

Federal deDendencies ' 

3,435 

133 
(33) 
(20) 
(80) 

2 

444 

2,349,544 

32,099 
(16,201) 

(925) 
(14,973) 

87,54SC 

San Juan (451,658) 

Charlotte Amalie (12,880) 

- 

La Asunci6n (5,541") 
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led to a decline in price. Recurrent war dislocated trade and 
raised freight and insurance charges. Further blows to the pros- 
perity of planters and sugar factors were the abolition of the 
British slave trade in 1807; the emancipation of slaves in the 
British colonies between 1833 and 1838, in the French in 1848; 
and the abolition of preferential sugar duties by the British gov- 
ernment in 1846. For most West Indian territories, the 19th 
century was a period of impoverishment and neglect. The princi- 
pal exceptions were Trinidad and British Guiana, where indentured 
immigrants from India supplied cheap labour, and Cuba, which 
retained slavery until 1886 and exported vast quantities of sugar 
to an expanding market in the United States. Only in the 20th 
century has there been any marked evidence of a change for the 
better. Oil has brought considerable wealth to Trinidad and great 
prosperity to Curaqao since the beginning of the 20th century; 
bananas and bauxite have taken their place beside sugar as the 
major exports from Jamaica; and the tourist trade has become an 
important source of revenue. 

On the political side, the middle years of the 20th century were 
marked by a steady trend toward self-government in all the 
colonial possessions in the f est Indies, culminating in the British 
islands in proposals for independence and plans for federation. In 
Cuba. Haiti and the Dominican Republic, on the other hand, vary- 
ing degrees of local dictatorship have been the price of technical 
independence. Throughout the area, economic dependence upon 
the United States has steadily increased. (See also WEST INDIES 
[FEDERATION], THE.) (J. H.  PY.) 

V. POPULATION 

Of a total area of over 91.000 sq.mi. the Greater Antilles take 
up nearly 82,000. Official area and population figures are given in 
the table; also the political status of territories. 

The total population of the West Indies was about 20,000.000 
in 1960. I n  1957 about 61% were of African and mixed descent 
and 39% were white-overwhelmingly the Spanish groups of Cuba 
(73%),  Puerto Rico (80%) and the Dominican Republic (20%);  
C u r a ~ a o  is about 14% white. 

Jamaica and the remaining islands have, with few exceptions, 
an African and mixed population with a sprinkling of whites; e.g . ,  
British territories have a total population of about 3,500,000 peo- 
ple with 1.5% white. Trinidad has the majority of the region's 
1,250,000 island East Indians, nho  form one-third of its popula- 
tion and increase exceptionally fast. The rate of increase of many 
island populations, e.g., Jamaica and especially Puerto Rico, is 
notable. 

The official language of Cuba and the Dominican Republic is 
Spanish; of Puerto Rico. Spanish and English jointly; and of 
Haiti. French. Elsewhere it is that of the associated power Haiti 
recognizes creole as a language and patois is spoken in French 
and former French islands. A dialect of mixed origin called Pa- 
piamento is spoken in Cura~ao .  

Education is compulsory in Cuba, Puerto Rico, Martinique, 
Trinidad and various other islands but cost is a source of acute 
difficulty in poor communities. There are nine public universities: 
four in Cuba, two in Puerto Rico and one each in the Dominican 
Republic, Haiti and Jamaica. 

Normally the white and middle-class population adhere to a 
traditional European culture, ahich may, indeed, penetrate all 
classes. Large groups of the poorer and more remote African 
people are, however, incompletely assimilated. especially as re- 
gards the basing of family structure upon legal marriage. Pos- 
session cults are strong in some parts. East Indians are mainly 
non-Christian and have retained in some measure their own re- 
ligions, languages and customs. Puerto Rico and Jamaica show 
interesting social experiments such as aided self-help and com- 
munity development. 

Until communication by air became possible the islands were 
much isolated, and differences of situation. size and history, com- 
bined with lack of any common indigenous culture, have affected 
all aspects of social life. Spanish-speaking communities have 
bonds ni th  Central and South America, regions little knolin to 
others The influence of the U.S. is generally felt, and English- 

speaking islands have special ties of blood and trade with both the 
United States and Canada. Artistic and scholarly contacts as well 
as tourism link the West Indies increasingly with one another and 
with a wider world, but they still retain an inner diversity. 

(D. I . )  
See also references under "West Indies" in the Index volume. 
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WEST INDIES (FEDERATION), THE, islands in the 
Caribbean sea consisting of 10 territories that voluntarily joined 
to form a union of free and equal partners. The West Indies 
federation. a nation within the Commonwealth of h'ations, came 
into existence on Jan. 3. 1958. and its dissolution was announced 
on Feb. 6. 1962. During the five years of its existence it was 
subject to certain limitations of authority in matters concerning 
defense, external relations and finance. The first aim of the 
government was to fashion the 10 territories into one politically 
and economically viable union able to act as a sovereign state. 
Problems common to any new nation are complicated by the 
unique geographical situation of the federation-it is more than 
1,000 mi. from Jamaica to Trinidad-and its intricate historical 
and cultural background. The site chosen for the capital in Trini- 
dad, Chaguaramas, is leased to the United States, and a Joint 
commission reported in May 1958 that, for financial and strategic 
reasons, it could not be made available to the government of The 
West Indies. Another site, required to be twin-town to a large 
existing town, remained to be found. (R. To.) 

For physical geography, natural resources, anthropology, see 
\VEST INDIES. This article is divided into the following sections 
and divisions : 

I. History 
11. Population 

111. Administration and Social Conditions 
I.  Constitution 
2 .  Taxation 
3. Living Conditions 
4. Weliare Services 
5 .  Justice 
6. Education 
7. Defense 

IV. The Economy 
I .  Production 
2 .  Trade and Finance 
3, Transport and Communications 

I. HISTORY 

The governments which came together to form the federation 
were Jamaica. Barbados, Trinidad. the Leeward Islands and the 
b7indaard Islands; but of these, Jamaica had (and has) de- 
pendencies, consisting of the numerous islands of the Cayman, 
Turks and Caicos groups; the Leeward Islands group was itself a 
federdtion of presidencies comprising a large number of inhabited 
islands, including the British Virgin Islands; the Windward IS- 
lands was a collection of four fair-sized islands (mith various 
satellites) which had a common governor but othernise had little 
common machinery of government; and Trinidad had associated 
with it in government the smaller island of Tobago. When the 
federation was formed, some of these groupings were disregarded 
or dissolved The presidencies of the Leeward IsIands colony, for 
instance, and the colonies of the Windward Islands, all entered 
the federation as separate units. The units of the federation, 
therefore. were Barbados, Jamaica, Antigua, St. Kitts-Nevis-An- 
gullla (properly called St. Christopher-Nevis-Anguilla). Montser- 
rat, Trinidad with Tobago, Grenada. Dominica, St. Lucia, and St. 
Vincent. British Guiana and British Honduras could accede to the 
federation at any time if they so desired. 

Of the islands which made up the federation, Jamaica, u i th  an 
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area about that of Wales and a population of 1,250,000, was by far 
the largest; Trinidad with 500.000 people was considerably smaller, 
and all the others were smaller still, far too small to be ~ ~ ~ o r k a b l e  
self-governing units in 20th-century conditions. The island gov- 
ernments were driven to federation by the conviction that only 
in that way could they achieve dominion status. independence 
within the British Common\zealth; a status to which the island 
peoples, or at least their political leaders, all professed to aspire. 
Only in that way. also, could they exert their maximum bargain- 
ing power in international discussions affecting their vital economic 
interests; in such matters. for example, as the fixing of sugar 
quotas. The federation came into being in the face of very strong 
island loyalties and jealousies; jealousies which throughout two 
and a half centuries had defeated almost all previous attempts at 
administrative grouping. These jealousies reflect a considerable 
diversity in social and economic origins and in political develop- 
ment among islands which are superficially much alike. 

The first British settlements were made from 1624 onward in 
the Caribbee Islands, a loosely defined group which included 
Barbados and the present Leeward Islands. All these settlements 
developed along similar economic lines, first producing food crops 
and tobacco for export on small farms with indented European 
labour. but later turning to sugar produced on relatively large 
plantations \\-ith African slave labour, the European small holders 
being displaced. 

By the late 17th century the Caribbee Islands had become both 
productive and prosperous and were regarded as valuable posses- 
sions. Barbados was the largest and most populous. I t  retained 
a bigger proportion of its early white small holders than did the 
other islands. and its ~vhite population was almost entirely Eng- 
lish, unlike the Leeward Islands, where many Irish had settled. 
and where the French held part of St. Kitts. The Caribbee 
Islands had a common governor in their early days; but friction 
between St. Kitts and Barbados, and difficult communications. led 
to a demand for separation. In  1671 Barbados became a separate 
government. ~ ~ i t h  its olvn goLvernor, council and assembly. The 
appointment of a separate governor of the Leeward Islands did 
not. h o ~ ~ e v e r ,  create a united government there. Each island 
early in its history had developed its oIvn assembly. empowered 
to vote taxes and make laws not repugnant to the la~vs of England. 
A general assembly was created in 1674. but was always unpopular 
and ineffectual. I t  met for the last time in 1798. Throughout 
the 18th century the Leel-iard Islands XTere, in effect, four separate 
colonies under a common governor residing in Antigua. 

Jamaica, unlike the Caribbee Islands, was a conquered colony, 
taken from the Spaniards between 1655 and 1660. and initially 
governed by the military commander. I t  came under civil gov- 
ernment in 1661, and secured representative institutions similar 
to those of Barbados and the Lee~vard Islands. iCIany dispossessed 
small holders from those islands moved to Jamaica. which TVaS a 
base for buccaneering and for illicit trade with Spanish America. as 
~-iell as a plantation colony. After the treaty of Utrecht (1713) the 
island was the chief Caribbean depot of the South Sea company, 
in the company's slave-dealing activities under the Spanish Asiento 
( q . ~ . ) .  In the 19th century Jamaica became by far the richest of 
the British Caribbean colonies, and one of the most valuable 
tropical "plantations" in the world. Being far to leex-iard of the 
Caribbee Islands it had feu  direct dealings with them, and not 
until federal government was considered was there any suggestion 
of associating its governnlent with that of any other colony. 

The treaty of Utrecht. which confirmed all these possessions 
to Great Britain and added the former French holdings in St. 
Kitts, set the territorial pattern of the West Indies for more than 
half a century. Throughout the 18th century the sugar islands 
were prized objects of war; the purpose of capture, however, \\-as 
to destroy, rather than to retain, the enemy's possessions. For 
this reason, conquests were usually restored at each peace treaty. 
The first major change came in 1763. xhen as a result of naval 
operations during the Seven Tears' IVar, Great Britain temporarily 
achieved a mastery so complete that. had the government so 
wished, almost the x-ihole of the IVest Indies could have been 
united under one flag. I n  fact, ho\-iever, the only territorial 

cessions in the \Vest Indies eventually agreed at the peace of Paris 
were those of Grenada, Dominica. St. Vincent and Tobago to 
Great Britain. This group, then known as the Southern Caribbee 
Islands, was first organized as a single colony under a governor-in- 
chief, with lieutenant-governors in the individual islands. The 
islands had then very few European inhabitants and were still 
largely occupied by Caribs; but under British government! set- 
tlers entered from the Leeward Islands and Barbados and the 
familiar sugar-plantatisn pattern spread rapidly. The islands 
developed their own assemblies, as the Leeward Islands had done 
a century before, and their own insular feelings. Dominica was 
constituted a separate government in 1771, St. Vincent in 1776. 
During the American Revolution many of the islands were cap- 
tured and devastated by the French, but with the exception of 
Tobago all mere restored at  the treaty of Versailles. By the same 
treaty, the log~vood cutters of British Honduras first received a 
precarious recognition. 

During the long period of war between 1793 and 181 5 there was 
much fighting in the West Indies, in the course of which Great 
Britain seized Trinidad, Tobago and St. Lucia and the three Dutch 
mainland colonies. Demerara, Essequibo and Berbice. All were 
retained at the peace in 1815, and the three mainland territories 
were united in 1831 to form British Guiana. 

The 19th century in most of the British islands was a period 
of economic depression. The steady fall in the price of sugar, due 
partly to its successful cultivation in other parts of the world, 
emphasized the costly inefficiency of slave labour (the British 
slave-labour trade was abolished in 1807). The plantation system 
was beginning to break down even before the great social revolu- 
tion of the 183os, xhen the slaves were all emancipated and be- 
came either labourers or peasant small holders. The equalization 
of sugar duties in 1846 made fresh difficulties for the West Indian 
producers. The only exceptions to the general distress were Trini- 
dad and British Guiana. which were largely undeveloped in 181 j, 
and which later in the century imported great numbers of indented 
labourers. chiefiy from India. Increasing poverty led to the decay 
of the old assemblies. After a dangerous outbreak of rioting in 
1865 the Jamaica assembly was abolished and crown colony gov- 
ernment instituted there. Most of the other islands follo~ved, 
Barbados being the only conspicuous exception. Nevertheless, the 
islands resisted as strongly as ever all attempts to amalgamate their 
governments. 

The Windward Islands were placed in 1833 under the governor 
of Barbados, as governor-general. but the legislatures remained 
separate and an attempt to federate them in 1876 was abandoned 
after rioting in Barbados. I n  188; the IVind~vard Islands were 
again given their ox-in governor. Tobago was separated from the 
group in 1888 and its government amalgamated with Trinidad. 
British Honduras. declared a British colony subordinate to Jamaica 
in 1862, was separated under its own governor in 1884. Only the 
Leeward Islands agreed, with some reluctance, to federate and to 
revive their old general legislature; the federal colony of the 
Leeward Iilands was established by act of parliament in 1871. 

I n  the 20th century there has been a revival of the sugar industry 
in the \Irest Indies, and a development of other export crops, 
notably bananas. Mineral products-oil and asphalt in Trinidad, 
bauxite in Jamaica-and the tourist trade increased the islands' 
prosperity. The authoritarian structure of crown colony govern- 
ment was progressively relaxed, especially after World War 11, 
and Jamaica and Trinidad at least became for all practical purposes 
internally self-governing. This very progress, however, revealed 
the limitations of self-government a t  "unit" level. and led to a 
demand for federation from the more far-sighted political leaders 
in the snlaller units; a demand which was warmly encouraged by 
the government of the United Kingdom. both directly by political 
suggestion and indirectly through the working of the Development 
and IVelfare organization with its headquarters in Barbados. 

The first conference on British West India federation was held 
at Montego Bay in 1947. By a majority vote it accepted the 
principle of political federation and set up a Standing Closer As- 
sociation comlnittee to study the possibilities of federation and to 
draft a federal constitution. The committee produced a report 



WEST INDIES (FEDERATION) 
which was notable both for wisdom and for ingenuity. In I9 j3  
the S.C.A.C. report was submitted to a second conference in Lon- 
don and accepted! with modifications, for embodiment in the con- 
ference's recommendations. I t  then went back to the individual 
governments for acceptance. Jamaica, by a unanimous vote of 
both houses. accepted the recommendations. British Guiana and 
British Honduras both announced beforehand that they would 
not do so, but the other islands follo~ved Jamaica. A period of 
administrative preparation followed during which a Regional Eco- 
nomic committee, a Regional Labour board and an Air Transport 
Advisory council Ti-ere set up. Reports were prepared on a number 
of important topics. including federal finance, the federal public 
service and the possibility of a customs union. A third conference 
on federation met in London in 1956. At this conference the final 
decision was made to federate the island territories and to leave 
the way open for the inclusion of British Guiana and British Hon- 
duras at a later date. The folldwing year, after long and stubborn 
argument, it was agreed that the federal capital-to be built with 
the help of £r,ooo,ooo to be contributed by the government of the 
United Kingdom-should be in Trinidad. 

In  1957 Lord Hailes was appointed the first governor general of 
the federation. The first federal elections were held in 1958, 
and Sir Grantley Adams, chief minister of Barbados, became the 
first federal prime minister. 

The difficulties in the way of West Indian federation, apart 
from insular prejudice, have included the personal jealousies of 
political leaders; the fear of the larger and stronger territories 
that they were being asked to support the smaller and weaker 
ones; and the fear of the politically rnore developed communities 
that their progress in local self-government might be delayed by 
association with less "advanced" groups. These fears were. to a 
great extent, removed by the discussion at the 1953 London con- 
ference. 

More serious was the resolute refusal of the mainland terri- 
tories to join in a political federation. I t  arose from a complicated 
blend of economic. political, racial, religious and sentimental mo- 
tives. I n  both territories the idea of "continental destiny" and 
similar slogans have considerable emotional force. and in both there 
is widespread fear of a flood of immigration from the over-popu- 
lated islands. Their refusal to participate robbed the project of 
some of its attraction. Dissolution of the federation lvas an- 
nounced Feb. 6. 1962. Jamaican independence was announced 
for Aug. 6, 1962; a proposal was advanced for a federation of 
the "little eight" islands headed by Barbados; Trinidad offered to 
accept other territories in its unitary system. (J. H. PY.) 

11. POPULATION 

The population of the territories comprising the federation was 
high in relation to the natural resources of the area. and in 1958 
the rate of increase was such that the population of nearly 3,000.- 
ooo in 1955 would he  doubled by 198j. The rate of natural in- 
crease (excess of live births over deaths per 1,oooj in rg j  j over 
1954 was 20.5 in Barbados; 26.3 in Jamaica (excluding Cay- 
man Is. and Turks and Caicos 1s . j ;  26.4 in Antigua (including 
Barbuda); 17.8 in Montserrat; 33.9 in St. Kitts-Nevis-Anguilla; 
31.6 in Triniaad and Tobago; 26.9 in Dominica ; 31.1 in Grenada 
with Carriacou; 28.8 in St. Lucia; 33.0 in St. Vincent (including 
the Grenadine Is.) ; the average of all being 27.6. In  19j j all 
territories showed birth rates exceeding 30 per 1,000 while the 
over-all death rate was 12.1. Jamaica recorded for the first time 
a death rate of under 10, and only St. Vincent stood out as a 
territory showing little marked decline in its death rate; in 1954 it 
mas I j . 2 ,  and in 19 j j  it was 14. j-nearly 50% higher than the 
regional average. 

The result of this constant increase is that attempts to provide 
adequate social services and labour opportunities are apt to come 
to nothing because the yearly increase in population takes up the 
margin of improvement and leaves the position unchanged. The 
population is very young and there are many more women than 
men, particularly in urban areas. The smaller territories, which 
have never found adequate employment for their adult popula- 
tions, claimed that federation gave the right of unrestricted move- 

ment within federal territory while the larger islands saw in this 
claim a threat to their own labour markets. However, it was de- 
cided that one of the objects of federation was the greatest possible 
freedom of movement within the area. and agreement was reached 
on measures to be taken for facilitating and controlling interisland 
migration. Emigration, which was common practice during the 
first 30 years of the 20th century, was later restricted almost en- 
tirely to the United Kingdom. The U.S. immigration policy is 
highly restrictive, and neither Central nor South America wants a 
large influx of Negro labour. The American and Dutch Caribbean 
islands gave work to emigrants from British islands in the past, 
but now have sufficient labour for their own needs. In the United 
Kingdom there were 80,ooo LVest Indian emigrants in 19 j8 ; enough 
to create a number of welfare problems there, but not enough to 
make any real difference in the labour markets of the federation. 

Birth control would be a solution to the problem of over- 
population, but the social and religious difficulties are great. JVhat 
is called common-law marriage is the rule in The \Vest Indies. and 
the rate of illegitimacy is above 65'3. The family is a loose struc- 
ture and family feeling as a restrictive influence unknown. The 
population problem creates more problems in education and labour 
employment, and it is difficult to see how production, which is 
dependent on assistance in some form from outside, can be stepped 
up to overtake the natural increase in population. At the end of 
the 1950s the federal and territorial governments were concerned 
to overcome these difficulties, and if new industries and businesses 
were to see opportunities for deeelopment they would undoubtedly 
receive every assistance. 

For area and population figures of the members of The West 
Indies federation, see Table in LVEST INDIES. 

The total area of the federated territories is just over 8,000 
sq.mi. In  those islands which are mountainous population is con- 
centrated in the valleys and coastal areas, and this must be re- 
membered when considering the figures for the density of 
population. Even in Antigua, where there are no mountains 
(Boggy peak, 1,333 ft., is the highest feature), there is a con- 
siderable highland region in the southeast which is sparsely in- 
habited. 

'The population of the islands is not homogeneous although the 
majority is of African Segro origin. Of the total shown ,above 
more than 78% are of Negro origin and about 18% mixed; East 
Indians form 1.8%; Chinese. 1.0%; Europeans. o.4c:; and Syri- 
ans, 0.1%. Jamaica and Trinidad account for nearly four-fifths 
of the population of the federation; and Trinidad has the largest 
number of East Indians, 36% of its total. 

A conference on demographic problems was held in Trinidad 
in I9j7 under the auspices of the Caribbean commission, and their 
recommendations included the promotion of vocational guidance 
and training as a means o i  economic development; the study of 
conditions under which emigration can be organized; and the un- 
dertaking of fertility surveys as part of the 1960 world census 
program. 

111. ADMINISTRATION AND SOCIAL CONDITIONS 

1. Constitution.- The constitution of The Jt'est Indies as 
agreed in 1956 was approved by the parliament of the United 
Kingdom in July 1957. The legislature was inaugurated in Port 
of Spain on April 2 2 ,  1958. The constitution provides for a 
governor general appointed by the crown and assisted by a council 
of state; a senate of 19 members, nominated by the governor gen- 
eral and serving five years; and a house of representatives of 45 
members elected by adult suffrage. I n  the senate each territory 
has two representatives, except Montserrat which has one. In  
the house of representatives. Jamaica has I 7 members ; Trinidad, 
10; Barbados, j ;  Antigua. St. Kitts, Dominica, Grenada, St. 
Lucia and St. Vincent, two members each; and Montserrat, one 
member. Montserrat also has an "alternate member" who may 
deputize for the member if he is incapacitated. 

The first elections were held in March 19 j8, u-ith the result'that 
the Socialists. known as the Federal Labour party. won 2 j  seats; 
the anti-Socialists. called the Democratic Labour party, 19 seats; 
and the Barbados Independent party, one seat. The premier of 
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Barbados: Sir Grantley Adams, was elected prime minister by 
secret ballot. Politicians cannot sit in both federal and territorial 
legislatures. and this accounts for the absence from the federal 
parliament of the chief ministers of Jamaica and Trinidad. 

The executive authority is exercised by the governor general. A 
council of state, which consists of the prime minister (who is 
nominated by the house) and 10 ministers, is the chief instrument 
of policy. Ministers, not less than three of whom are senators, 
are appointed by the governor general on the prime minister's ad- 
vice. The governor general is required to act on his council's 
advice except in certain spec1 contingencies and he must ob- 
tain the secretary of state's ? pproval if he acts against that ad- 
vice. Provision is also reserved to the United Kingdom 
government to legislate in respect of defense, external relations 
and the financial stability of the federation. 

The powers of the federation are specifically defined. Certain 
subjects, including defense, external relations, federal services, 
migration and borrowing outside the region, are "exclusive" sub- 
jects of federal legislation. Emergency poxers, criminal law and 
administration, aviation and trade unions are among the "con- 
current" subjects; that is, subjects both of federal and unit legis- 
lation. with the understanding that in case of conflict the federal 
will shall prevail. All subjects not specified-for example, agri- 
culture, housing and the maintenance of public order-are left to 
the unit legislatures. 

Money bills are introduced in the house of representatives only 
and may be presented for the governor general's assent even if 
not passed by the senate, which on other bills has delaying powers 
for one year. The queen in council may amend any of the pro- 
visions of the constitution. particularly for the purpose of includ- 
ing other territories in the federation. General elections are held 
every five years, and the governor general has the power to 
prorogue or dissolve parliament. 

2. Taxation.-Until 1963, the government would obtain reve- 
nue chiefly from a mandatory levy on territorial governments, 
which must not exceed f~ ,goo ,ooo  per annum. I t  is also entitled 
to profits from the currency issue and. after five years, will levy its 
own income tax. The federal government is responsible for the 
control of territorial governments which receive grants-in-aid. 
Taxation varies in different territories as do customs and excise. 

3. L i v i n g  Conditions.-The islands are overpopulated in re- 
lation to their resources and in the ~ g j o s  unemployment and un- 
deremployment were severe. Standards of living are low because 
territorial economies cannot support anything better. and the cli- 
mate is undemanding. Wages are low, although workers in many 
industries have received yearly increases since 1946 and tend to 
regard this as a normal feature of employment. 

Housing conditions are poor. The shacks in which the majority 
live are small and built of timber. with no washing or cooking 
facilities, and no water or electricity laid on. Overcrowding is 
the worst defect and if the family is large (the average number 
of children is five) several members sleep outside. The staple 
food of the people is fungi or rice and salt fish, fruit and vege- 
tables. Food is cooked on coalpots and eaten outside. 

4. Wel fa re  Services.-Public welfare is recognized as an es- 
sential part of the administration, and committees representing all 
social services are working on long-term policies. The Develop- 
ment and Welfare organization, established in 1940, assisted all 
territories, and its functions and responsibilities have been as- 
sumed by the federal government. The organization plans services 
to agriculture, education, fisheries, forestry. housing. industr~al 
development, health, surveys and water supplies; and during the 
years 1916-j6. £ z ~ , I ~ o , ~ o o  was expended in grants and loans. 
Voluntary organizations were encouraged to work on modern lines 
and made great progress. The idea of self-help. based on home, 
family and village. has been widely adopted and commands the 
support of administrations, churches and voluntary organizations. 
The federal government is maintaining the tradition of welfare, and 
the inclusion of the minister for social affairs in the council of 
state guarantees the integration of welfare with other services. 

5. Justice.-The establishment of the federal supreme court 
was the first duty of the newly elected federal parliament. The 

court has original jurisdiction in all federal territories and can hear 
appeals from courts of colonies not included in the federation. All 
judges are appointed by the governor general, and the bench con- 
sists of J. chief justice and three justices. Courts may be estab- 
lished anywhere in the federation. Police forces are organized 
on a territorial basis. but there is effective co-operation throughout 
the federation. 

6. Education.-Primary education for all children of school 
age is the declared policy of the government. The system of 
secondary education, on mhich the fortunes of the University Col- 
lege of The West Indies depend, is being consolidated; but the 
problems of education at all levels are ( I )  the difficulty of pro- 
viding adequate staff and accommodation; (2) a continuous rise in 
the costs of education; (3) the need for reform in methods of 
teacher-training; and (4) the need for a revision of curriculums 
and for the development of technical education. The university 
college teaches for honours degrees in English, history, French, 
Latin and mathematics, and has a well-equipped medical faculty. 
The extramural department has resident tutors in each territory 
and peripatetic staff-tutors. 

7. Defense.-Defense of The West Indies is essential to the 
defense of the Americas, and thus closely linked to the over-all 
defense strategy of the United States. The Caribbean is one of the 
great seaways and in wartime the federation is peculiarly de- 
pendent on its effective defense. The U.S. has established a chain 
of bases from Newfoundland in the north to Trinidad in the south 
and it was decided in May 1958 that the existing base at  Chaguara- 
mas. which had been considered as a site for the administrative 
capital of the federation, fulfilled all strategic and military require- 
ments and that an alternate site would cost between f47,000,000 
and £88,ooo,ooo and take from S+ to 10 years to build. The United 
States has small military b a ~ e ?  in other territories, and since the 
abolition of the Royal Navy's America-LVest Indies station the 
defense of the area has been entirely in American hands. 

A British army headquarters is situated in Jamaica for liaison 
purposes. The Jamaica regiment, under its command, was to be 
incorporated in a re-formed West Iridies regiment. The role of 
these troops is local defense and internal security. 

IV. THE ECONOMY 

1. Production.- The economy of the islands has in the past 
been based on a few agricultural products, but the present aim is 
to diversify production so that each island will be economically 
independent when grant-aid is withdrawn. Cultivation of the land 
is the chief occupation in the federation; over jo% of the culti- 
vable land. and over 80% in some islands, is farmed in large plan- 
tations on which cash crops are grown, although the number of 
small holdings is increasing. Much land is also devoted to h o d  
crops for home consumption, some of vhich are traded between 
the islands. Tree planting is encouraged, not only to promote tim- 
ber and fruit yields, but also to improve water supply. The largest 
stands of valuable timber are in Trinidad. Most islands have a 
small fishing industry, and a variety of fish is caught. I n  Barbados, 
famous for flying fish, the fishing fleet is equipped with power 
units. 

In  I9j7. Trinidad's oil fields were drilled by 12 companies; 
marine drilling has also achieved favourable results and production 

Territory 

Trinidad and Tobago . . 

Jamaica . . . 

Barbados . . . 
Windward islands . . 

Dominica . . . 
Grenada 
St. Lucia . . . . 
St. Vincent . . . . 

Leeward Islands . . . 
Antigua . . 
St. ~itts-Ke;is-~Aguilla . 
Montserrat . . . . 

Value of exports Main exports with percentage of 
total 

Oil and oil products 76Y0; sugar 
and  rum,,^^%%' cocoa, 4%; 
a s ~ h a l t .  cltrus. coffee. conra 

suga'r and rum, 3634%;  biuxite 
and alumina, 2 6 3 4 % ;  bananas, 
15%; cigars, pimento, coffee, 
citrus 

Sugar, molasses and rum, 93% 

Lime products, bananas 
Nutmegs, mace, cocoa 
Sugar, coconut oil, copra, cocoa 
Arrowroot, cotton, copra, bananas 

Sugar, cotton 
Sugar, cotton 
Cotton, vegetables 
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TABLE 11.-Bauxite and Alumina Exports, 1955 and 1957 BIBLIOGRAPHY.-J. H. Parry and P. M. Sherlock, A Short History o f  

the Wes t  Indies (1956) ; Sir Alan Burns, History of the British Wes t  
Indies (1954); A. B. Fox, Freedom and Welfare in  the Caribbean 
(1949) ; M .  Proudfoot, Britain and thp United States in the Caribbean 
(1954) ; P .  M. Sherlock, Caribbean Citizen (19.57) ; Year Book of  the 
West  Indies and Countries of the Caribbean, 1957-58 (19.57) ; Sir 
Stephen Luke, Development and Welfare in  the Wes t  Indies 1955-56 
(H.M.S.O., 1957) ; Bvitish Wes t  Indian Colo?zies, Colonial Ofice Con- 
ference oa Closer ilssociation, part i, Report, part ii, Proceedings 
(H.M.S.O., 1948) ; British Caribbeyn Area, Unification o f  Public Serv- 
ices, 1948-49. Report o f  the Cowznzissio?z (H.M.S.O., 1950) ; Report b y  
the Conference on Wes t  Indian Federation Held in  London in  April, 
19j.7 (H.M.S.O., 1953) ; Plan for  a British Caribbean Federation, .Agreed 
b y  the Conference on Wes t  Indian Federation Held i n  London in  April, continues to increase. Asphalt from the pitch lake is mined. The 19j3 (H.M.s.o., 1953), 

production of bauxite in Jamaica has shown a striking increase since 
i t  was first developed on a large scale in 1952. Oil refining and the WESTINGHOUSE, GEORGE (1846-1g14), U.S. inventor 
extraction of alumina are associated industries. However, sugar re- and manufacturer, was born at  Central Bridge. N.Y., on Oct. 6,  
fining and its by-products are still the chief industries of the area. 1846. He entered the Union army in the Civil War in 1863, but 
The  territories of the federation produced 81 5,841 long tons of in 1864 was appointed third assistant engineer in the navy. I n  
sugar during 1957. Other industries associated with agriculture are 186j he invented a device for replacing derailed cars and also a 
the canning of fruit juices, cotton ginning and the production of reversible steel railway frog. In 1869 he patented his air brake 
copra and coconut oil, while many small manufactures for local and organized the Westinghouse Air Brake company. In  1872 he 
consumption include ice! cigarettes, mineral waters and beer. invented the automatic air brake. This brake was quickly adopted 

2. T r a d e  a n d  Finance.-The prosperity of the federation de- by railways in America and gradually in Europe. He also devel- 
pends on an integrated trade policy and regional co-operation, and oped a system of railway signals, operated by compressed air with 
in its early days a commission on trades and tariffs sat to examine the assistance of electrical contrivances. I n  1893 this system \T7as 
the fiscal and technical problems involved in the establishment of installed at the Chicago exposition. He  built dynamos for the 
a customs union. The domestic trade is varied and includes sugar, power plants a t  riiagara falls, for the rapid transit systems of 
rum, fruit, vegetables, copra, charcoal, salt and sloops. New Uork city, and for the London Metropolitan railway. He  

The chief importers into the federation are Great Britain, the died in xew York on l l a rch  12 .  1914 
United States, Canada and Central and South America: the dis- WESTLAKE, JOHN (1828-19131, international lawyer and 
tribution of exports is similar except that the positions of the social reiormer, was born at  Lost~vithiel, Cornwall, on Feb. 4, 
United States and Canada are exchanged. Imports include flour 1828. and educated privately and at  Trinity college. Cambridge. 
and meal, rice, salt fish. meat, canned foodstuffs, cotton piece Taking silk in 1874. he became Liberal member of parliament 
goods, motor vehicles and transport equipment, machinery, fuel (188j-86) and Whe~rell  professor of international law at Cam- 
oils, lubricants. lumber and fertilizers. Needs Vary between bridge (1888-1908), Though trained as an equity and conveyanc- 
islands, and Trinidad-the largest single importer-obtains crude ing lawyer. his main interest lap in public and private international 
oil from Venezuela which ranks second among its suppliers after 1 ,  H~ virtually laid the foundations of the conflict laTvs as a 
Great Britain. The Canada-West Indies trade is traditionally systematic branch of the laws of England, publishing in 18j8 his 
based on the exchange of food and forestry products for sugar, Treatise on Private International Law, which exercised a profound 
molasses and rum; but the federation lies in the sterling area and influence on the judicial bench, LVestlake lvas one of the founders 
trade with North America is less than it used to be. The price the Institut de Droit International in 1873 and a most active 
for  export sugar under the negotiated price quota of the common- worker in the advancement of international law. His International 
lvealth sugar agreement mas £43 16s. 8d. a ton for 1958. Poten- L O ,  (part i. Peace, 1904; part ii. H'ar, 1907) and his Collected 
tialities for the entertainment of tourists are great. In  all islands, papers ( Ig I4)  are representative of his work in this field. 
except Trinidad, there is a steady upward trend in the tourist He was active in the movement for the restoration of the con- 
trade. which is one of the largest revenue-producing activities. stitution of Finland ( 1 8 g ~ - 1 ~ o o ) ,  in the work of the Balkan corn- 

The monetary unit in all territories, except Jamaica. is the mittee (1~0j -13)  and on behalf of many oppressed peoples. H e  
B.IV.1. dollar, and in Jamaica it is the f J .  = $4.80 = £ I  sterling. was one of the founders of the Working Men's college in 1854, 
Jamaica currency is legal tender in other territories and vice versa. and a strong supporter of women's suffrage and many other social 
The coinage. introduced in I9 55. is that issued by the British Carib- movements, He  died in London on April 14, 1913 
bean Currency board with decimal values. A large sum of money See Memories o f  John  Westlake (1914). (McN.) 
is being allowed by the British government to enable the federal WEST LOTHIAN, a county of Scotland, bounded north by 
government to make grants to territorial governments whose re- the Firth of Forth, east by Midlothian. south and southwest by 
sources are insufficient to enable them to defray their administra- Lanarkshire and west by Stirlingshire. The area is 1 2 0  sq.mi. 
tive expenses during the first ten years of the federation. with a population (1961) of 92.764. The surface rises gradually 

3. T r a n s p o r t  a n d  Communications.- &lain highways in all from the firth to a hilly district in the south. with summits up to 
territories are constantly being improved, but the huge increase 1.000 ft. Traces of the prehistoric inhabitants still exist. Stone 
in traffic-especially in Trinidad-necessitates a new approach to cists have been discovered at Carlowrie, Dalmeny, Kewliston and 
the problem. Railway systems exist only in Jamaica and Trinidad, elsewhere; the stone burial mound at Cairnpapple hill, excavated in 
but the sugar islands have railways for carrying cane from field to 1946-48. was found to be a "henge" used from Neolithic times (c. 
factory. There is an interisland shipping service, two small ships 2000 B.c.) and through the Bronze and Iron Ages. At Kipps is a 
providing a 10-day service from British Guiana to Jamaica calling cromlech) that was once surrounded by stones. The eastern end 
at  islands in between; both carry general and refrigerated cargo of the wall of Antoninus passed through the shire; and Roman 
and 60 passengers. There are services from Canada and the camps can be distinguished. At Carriden evidence has been found 
Lnited States; from the United Kingdom, France. Italy and of a Roman fort. possibly the Credigone recorded in the 7th- 
Sweden. Italian lines have obtained a monopoly of the emigrant century Ravenna Cosmogmphy, and at Bo'ness was a temporary 
trade. Air travel has made the islands accessible, and they are camp. The historical associations mainly cluster round Linlithgow 
well served by international air lines and there is also an inter- (q.v.) and the county was formerly known as Linlithgowshire. 
island service. The Leeward Islands Air transport and the St. Vin- There is arable farming on the coastal lands between the Almond 
cent Government Air service serve their respective localities. The and Avon, fattening cattle, grain and potatoes being the main 
post office maintains surface and air mail services, and all territories features. South~vard is the grazing area, where dairy farming and 
are linked by telecommunications with Europe and America. stock raising are predominant. The greater part of the county is 

(R.  To.) poor marginal land. There are numerous large shale-oil works and 



WESTMACOTT-WESTMINSTER 
big iron~vorks; coal is mined, and steel is made at Armadale. Fire in 1788 and incorporated as a borough in 1944. For comparative 
clay is extensively worked; limestone, freestone and whinstone are population figures see table in PENNSYLVANIA: PoPz4latio?z. 
all quarried. Paper is made at  Linlithgow and Bathgate, and dis-' (M. R Wo ) 
tilling carried on at  Linlithgow. Bathgate and Bo'ness. Bo'ness WESTMINSTER, MARQUESSES AND DUKES OF. 
(Borrowstounness in full) is the principal port. From South The title of marquess of Westminster was bestowed in 1831 upon 
Queensferry the Forth rallway bridge crosses the firth to North Robert Grosvenor, 2ndEarl Grosvenor (1767-1845). whose grand- 
Queensferry in Fife and a ferry perpetuates that used by Queen son, Hugh Lupus Grosvenor (1825-99), was created duke of IVest- 
Margaret. wife of Malcolm Canmore. The Union canal (31 mi. minster in 1874. The family of Grosvenor is of great antiquity in 
long), connecting Edinburgh with the Forth and Clyde canal, Cheshire The ancestors of the dukes of Westminster, the Gros- 
crosses the county. In  1951 Gaelic and English were spoken by venors of Eaton, near Chester, were cadets of the knightly house of 
145 persons. The small burghs are Linlithgow (pop. [I9611 Le Grosvenur. Their baronetcy dates from 1622. 
4,327), Queensferry (2,929), both royal burghs, Bathgate (12,- SIR THOMAS GROSVENOR, the 3rd baronet (1656-1700), in 1676 
686). Bo'ness (10,194), Armadale (6,193) and Whitburn (5,902). married Mary (d. 1730). heiress of Alexander Davies (d. 1665), 
There are six county districts. The shire returns one member to a scrivener, who brought to the Grosvenor family certain lands 
parliament and is part of the sheriffdom of the Lothians, Selkirk non covered by some of the most fashionable quarters of the 
and Peebles, with a resident sheriff substitute at Linlithgow. West End. His grandson, SIR RICHARD GROS\EXOR (1731-1802), 

WESTMACOTT, SIR RICHARD (1775-1856). an accom- was created Baron Grosvenor in 1761 and Viscount Belgrave and 
plished and popular English academic sculptor. was born in London Earl Grosvenor in 1784. The 1st earl, a great breeder of race 
on July I j ,  1775. He worked for a time under his father and in horses, was succeeded by his only surviving son ROBERT, 2nd earl 
I 793 went to Rome to study under A. Canova. He returned to (1767-1845). ~ h o  rebuilt Eaton hall and developed his London 
London in 1797, and in the next year set up on his own. soon be- property. In  the house of commons from 1788 to 1802. he mas a 
coming one of the most popular sculptors, carving statues, busts, folloxver of Pitt, who made him a lord of the admiralty and a 
chimney pieces and monuments. His principal statues include commissioner of the board of control, but after 1806 he left the 
Lord Duncan in St. Paul's cathedral. Joseph Addison in West- Tories for the Whigs. He was created a marquess in 1831. HUGH 

minster abbey. Lord Nelson at  Birmingham, Charles James Fox in Lcpus  (1825-99), grandson of the preced~ng, mas created a duke 
Bloomsbury square, London, George I11 a t  Liverpool and in Rind- in 1874, and was a member of parliament for Chester (1847-69) 
sor Great park, the duke of York in Carlton House terrace, London, and master of the horse under Gladstone (1880-85), but  he left 
and "Achilles" in Hyde park. London. Westmacott also carved the Liberal party over home rule for Ireland H e  was succeeded by 
reliefs on the Marble arch, London, in 1828 and the bas-relief in his grandson Hugh Richard Arthur, 2nd duke (1879-1953). 
the pediment of the British museum in 1847. He was elected royal WESTMINSTER, a part of London, Eng.; strictly a city in 
academician in 1811 He m7a5 knighted in 1837 and died Sept 1, the administrative county of London. bounded east by the City, 
1856, in London. Westmacott, if he never reached the highest south by the Thames river, west by the boroughs of Chelsea and 
point of grandeur or beauty, was a dignified and impressive artist. Kensington and north by Paddington. St Marylebone and Holborn. 

See Rupert Gunnis, Dictionary of Sculptors 1660-1851 ( 1 9 5 3 ) .  Westminster was formed into a borough by the London Govern- 
(R. Gs)  ment act of 1899, and by a royal charter of Oct 29, 1900. it  was 

WESTMEATH, a county of Ireland in the province of Lein- created a city The cities of London and m'estminster comprise 
ster. Pop. (1961) 52,774; area 680.6 sq.mi. Westmeath is a one parliamentary constituency and return one member. Pop. 
county of carboniferous limestone and bogs. (1961) 85,223. Area 3.9 sq.mi. Within its bounds are Hyde park, 

The only heights are Knocklayde (797 ft ), Hill of Ben (713 St. James's and Green parks; Victoria and Charing Cross stations; 
ft.) and Knockayon (710 f t  ). A considerable system of eskers, Piccadilly. Regent street. Park lane. the Strand and Aldwych; 
notably north of Tullamore, diversifies the surface of the lime- Charing Cross and Westminster hospitals; the Royal Albert hall, 
stone plain. In  the north, on the borders of Cavan, is Lough the Tate gallery, King's college. Covent Garden market and opera 
Sheelin, 5 mi long and between 2 and 3 mi wide, and adjoining it house, Drury Lane and many other theatres round Piccadilly circus 
is the smaller Lough Kinale. In the centre is Lough Derravaragh, and Leicester square; the districts of Mayfair, Soho, Belgravia and 
6 mi long by 2 mi broad at  its nidest part. To the north are Pimlico. The City of Westminster, as thus depicted, extends from 
Loughs Lene, Glore. Bamn and others; and to the south, Loughs the western end of Fleet street to Kensington gardens. and from 
Iron and Om~el. Farther south is Lough Ennell or Belvedere, and Oxford street to the Thames, which it borders over a distance of 3 
in the southwest Lough Ree. a great expansion of the river Shan- mi between Victoria (Chelsea) bridge and a point.below Waterloo 
non, forming part of the boundary with Roscommon. The laughs bridge. I t  contains a large number of national and imperial public 
are noted for their trout. buildings from the Law courts in the east to the Imperial institute 

Westmeath was severed from Meath (q.v.) in 1543. The insur- in the west, includicg Buckingham and St James's palaces and the 
rection of 1641 was concerted at  Multyfarnham abbey, and both National gallery. The name of Westminster is generally asso- 
in the wars of this period and those of 1688 the majority of the ciated pi th  a more confined area, namely, the quarter that includes 
estates in the county were confiscated. There are a considerable the abbey, the houses of parliament, the government and other 
number of raths or encampments: one at  Rathconrath is of great buildings in Whitehall, and the Roman Catholic cathedral. 
extent; another at Ballymore was fortified during the Cromnellian Westminster  Abbey.-The abbey, properly the Collegiate 
wars and those of 1688 and was afterward the headquarters of Gen. Church of St Peter in Westminster, is the most widely celebrated 
Godart van Ginkel, when preparing to besiege Athlone: there is a church in the commonwealth The Thames was bordered in early 
third near Lough Lene. The soil is generally a deep rich loam well times by a great expanse of fenland from Chelsea and Battersea, 
adapted both for tillage and pasturage. The occupations are al- while near the point where the abbey stands was a low island per- 
most  holly agricultural. The principal crops are oats, potatoes haps three-quarters of a mile in circumference. known as Thorney 
and wheat. Friezes, flannels and coarse linens are produced. The or Bramble Isle. There have been stories of a temple of Apollo 
constituency of Longford-Westmeath returns five members to and of a church founded under "King Lucius"; there is more 
dnil eireann. Westmeath includes the towns of Athlone (q.v.) and probability in the statement of Stou that King Sebert founded a 
Mullingar (9.v.). which is the county town. church of St. Peter on Thorney Isle, and legend relates the coming 

WEST MIFFLIN, a borough of Allegheny county, Pa., U S., of St. Peter himself to hallow his new church. 
partially bounded by the Monongahela river, lies 8 mi. S.E of A charter of Offa, king of Mercia (785), deals with the convey- 
Pittsburgh (q.v ). I t  is in the centre of a rich industrial area, ance of certain land to the monastery of St. Peter, and King Edgar 
producing steel. tin cans. electrical equipment, automobile bodies, restored the church, defining by a dubious charter dated 951 the 
oxygen, coal, slag and highway construction materials, and con- boundary of Westminster. extending (in modern terms) from the 
tains Kennywood park, one of the leading recreational centres of Marble arch south to the Thames and east to the City boundary, 
the Pittsburgh area. The tovnship of \Irest Mifflin was created the former Fleet river. Westminster was a Benedictine founda- 
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tion. I n  1050 Edward the Confessor took up the erection of a 
new church: cruciform, with a central and two western towers. 
I t  was consecrated in 1065 before the Confessor died, but building 

.,was continued afterward. I n  1245 Henry I11 set about the re- 
building of the church east of the nave. 

T h e  present abbey is a cruciform structure consisting of nave 
with aisles, transepts with aisles (but in the south transept the 
place of the western aisle is occupied by the eastern cloister walk) 
and choir of polygonal apsidal form, with six chapels (four po- 
lygonal) opening north and south of i t ,  and an eastern Lady chapel, 
k n o ~ ~ n  as Henry YII's'chapel. There are two western towers, but 
in the centre a low square tower hardly rises above the pitch of the 
roof.  T h e  main entrance in common use is through the great west 
door. The  chapter house, cloisters and other conventual buildings 
and- remains lie to the south. The total length of the church (ex- 
terior) is 531 f t .  and of the transepts 203 i t .  in all. The breadth 
of the nave without the aisles is 38 ft .  7 in. and its height close to 
102 f t .  These dimensions are very slightly lessened in the choir. 
T h e  exterior is finely proportioned, but the building has been much 
altered. Sir Christopher IVren is usually said to have designed the 
western towers, completed by Nicholas Hawksmoor ( l ' i i l j ) ,  and 
Sir Gilbert Scott and J. L. Pearson rebuilt the north front. 

IVithin. the abbey is a'superb example of the Pointed style. The 
body of  the church is remarkably uniform because, although the 
building of the new nave was continued with intermissions from 
the 14th century until Tudor times, the Early English design in 
the  eastern part ~ v a s  carried on. The choir, with its radiating 
chapels, plainly follolvs French models. Exquisite ornament is 
seen in the triioriurn arcade. and beneath the rose windo\vs in the 
transepts are figures. specially finely carved though much mutilated, 
known as the censing angels. 

Henry VII 's  chapel replaces an earlier Lady chapel, and is the 
most remarkable building of its period. I t  comprises a nave ~vith 
aisles and an apsidal eastward end forlned of five small radiating 
chapels. X splendid series of carved oak stalls lines each side of 
the nave. and above them hang the banners of the Knights of the 
Bath. The  fan-traceried roof. with its carved stone pendants. is 
exquisite. The choir stalls in the body of the church are modern. 
T h e  reredos is by Scott. with mosaic bl- Antonio Salviati ! 186j).  

A b b e y  Ceremonies  a n d  Monuments.- From William the 
Conqueror onward every sovereign has been crowned at  \i1estmin- 
ster excepting Edrvard V and Edward \.III. The  coronation chair, 
~vhich stands i11 the Coniessor's chapel. dates from the time of 
E d n a r d  I and contains beneath its seat the stone of Scone, on 
which the Scottish kings were cro\\ned. The  stone is of Scottish 
origin, but tradition identifies i t  with Jacob's pillow at  Bethel. ( I t  
was stolen by Scottish nationalists on Christmas morning 1950 
but n.as restored to \Vestminster abbey in April the next year after 
being left in Arbroath abbey.) I n  the Confessor's chapel also are 
kept the sivord and shield of Edward 111 and the second coronation 
chair that was made for Mary, wife of \Villiam 111. Subsequent 
to the Conquest many kings and queens were buried in this chapel. 
from Henry I11 to George 11. X part of the south transept is 
famed under the name of the Poets' Corner. The north transept 
contains many monuments to statesmen, and the abbey is crowded 
with tombs and memorials of famous British subjects, the custom 
of burial there being traditionally linked with the presence of the 
shrine of Edward the Confessor. The burial of the "Unknown 
LVarrior." in the centre of the nave near the west door, after LVorld 
War  I is a notable commemoration of the sacrifice made by the 
people in that war. A nurnber of undistinguished persons also have 
their tombs in the abbey. 

C o n v e n t u a l  a n d  O t h e r  Buildings.- The monastery was dis- 
solved in I j39, and JVestminster was then erected into a bishopric, 
but only one prelate, Thomas Thirlby, held the office of bishop. In  
;5 j3  ?.Iai-y I again appointed an abbot. but Elizabeth I reinstated 
the dean, with 1 2  prebendaries. Of the conventual buildings, the 
cloisters are of the 13th and 14th centuries. On the south side of 
the southern walk remains of a wall of the refectory are seen from 
without. From the eastern nalk a porch gives entry to the chapter 
house and the Chapel of the Pyx. The first is of the time of Henry 
111, a fine octagonal building, its vaulted roof supported by a 

slender clustered column of marble. I t  was largell- restored by 
Scott. There are mural paintings of the 14th and I j th centuries. 
The Chapel or Chamber of the Pyx is part of the undercroft of the 
original dormitory, and is early Norman x~ork  of the Confessor's 
time. I t  was used as a treasury for the regalia in early times, and 
there were kept the standard coins of the realm used in the trial of 
the pyx now carried out a t  the mint. The undercroft is nobv the 
Abbey museum; above it  is the chapter library. T o  the southeast 
lies the picturesque Little Cloister. 'with its court and fountain. 
Near it are slight ruins of the monastic infirmary chapel of St. 
Catherine. \Vest of the main cloisters is the former abbot's lodging 
which is now occupied by the Deanery. Jerusalem chamber and 
College hall. built round a small court and dating mainly from the 
14th century. I t s  most famous portion is the Jerusalen~ chamber. 
believed to be named from the former tapestries on its walls, rep- 
resenting the holy city. The College hall, adjoining it ,  is the din- 
ing hall of M'estminster school. 

Iluring \Vorld \f:ar I1 the abbey was seriously damaged a t  the 
crossing. but the surrounding buildings suffered more. The Ilean- 
ery. the Little Cloister. with its residences, the great schoolroom, 
with its hammer-beam roof. and Dr .  Busby's library were com- 
pletely gutted. The dornlitory of Westniinster school was also 
burned out. but its interior was of slight architectural value. I t  
l ~ a s  later rebuilt internally. 

Wes tmins te r  School.-St. Peter's college, colnmonly called 
\Vestminster school, is one of the ancient foundations of England. 
A school was maintained by the monks from very early times. 
Henry VI I I  took interest in it, but the school owes its present 
standing to Queen Elizabeth I .  The school buildings lie east of the 
conventual buildings. They were renlodelled after IVorld \Var 11. 
Ashburnham house, containing one of the schoolhouses, the library 
and many classrooms, is named from the family ior whom it was 
built, traditionally, but not certainly. by Inigo Jones. The finest 
part remaining is the grand staircase. In  the college dormitory a 
Latin play used to be annually presented. but this ancient custom 
was interrupted during LVorld War I 1  and not resumed afterward. 
The boys have the privilege of acclaiming the sovereign a t  the 
coronation in the abbey. There is a long-standing custom of strug- 
gling for the possession of a tossed pancake on Shrove Tuesday. 
The winner of this Pancake Greaze is rewarded by the dean. 

St. Margaret's.-On the north side of the abbey, close beside i t ,  
is the parish church of St. Margaret. I t  was founded in or soon 
after the time of the Confessor, but the present building is I'er- 
pendicular. of greater beauty within than without. St. Margaret's 
is officially the church of the house of commons. 

Wes tmins te r  Pa lace :  Houses  of Parliament.- A royal pal- 
ace existed a t  Westminster under Canute. but the building spoken 
of by Fitzstephen as an "incomparable structure furnished bvith a 
breastwork and a bastion" is supposed to have been founded by 
Edward the Confessor and enlarged by IVilliarn I .  The hall, called 
\Vestminster hall. was built by William Rufus and altered by 
Richard 11. In  1512 the palace suffered greatly from fire, and 
thereafter ceased to be used as a royal residence. St. Stephen's 
chapel, originally built by King Stephen, was used from 1547 for 
the meetings of the house of commons, which had been held pre- 
viously in the chapter house of the abbey; the lords used another 
apartment of the palace. A lire in 1834 destroyed the whole palace 
except the historic hall and St. Stephen's chapel. The  present 
buildings mere erected on the site in 1840-67, but of these the 
commons chamber was burned out in the air raids of \Vorld War 
11. The s o u t h ~ e s t e r n  i-ictoria tower is 336 i t .  high. The  Clock 
tower. 329 i t .  high, contains the clock famous for its 13-ton bell, 
Big Ben, upon n-hich the hours are struck. The bell is named after 
Sir ~ e n j a r n i n  Hall, first commissioner of works a t  the time it was 
hung. Of the modern rooms, the house of lords is an ornate cham- 
ber, g j  i t .  in length; that of the commons, reopened in 1950; is 70 
ft .  long. 

Wes tmins te r  Hall.-The original hall was finished in 1097. 
I t  is recorded that in the year 1009 King \Villiam Rufus held his 
first court in the hall. Little remains of Rufus' hall beyond its 
walls which have been encased with modern linings. The open 
timber roofs, described as a "miracle of Gothic carpentrl-, easily 
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the most remarkable timber structure of its age in any country," 
was erected by King Richard I1 (completed 1399). when Richard 
appointed John Gedeney to supervise the work of repair to the 
hall. with power to engage any necessary masons, carpenters and 
labourers. Hugh Herland. a master carpenter in the service of the 
king, was appointed controller to Gedeney and Herland probably 
deberves credit for the creation of the magnificent roof. 

The span is 67 ft. 6 in. without any intermediate supports, and 
its construction presented a problem the solving of xhich had not 
previously been attempted. The roof was designed with an upper 
triangulated framed structure consisting of the main collar beam, 
principal rafters and queen posts. with a crolvn post centrally sup- 
porting the heavy ridge piece. This upper triangular framed struc- 
ture was supported on t\vo cantilever structures embodying the 
lower principal rafter, the hammer post, the hammer beam. the xvall 
post and the curved strut between wall post and hammer beam, the 
whole roof being tied together by a great curved brace or arch 
springing iron] the corbel at the foot of the wall post passing the 
hammer beam, the hammer post with its crown at the centre of 
the main collar beam. 

Evidence is available of repairs being carried out to the struc- 
ture and the roof on many occasions. but the most drastic restora- 
tion work was undertaken in relatively recent years and was not 
completed until 1922. This restoration became an urgent necessity 
because of the ravages of the deathwatch beetle (Xestobillrn. 
rz~fovillosum). whose operations during many years had caused the 
roof to become entirely unsafe. The ends of many of the principal 
rafters, the purlins and some of the main collar beams were found 
to be hollo~ved out to a thin shell by the attacks of the beetle. 
In  the restoration various expedients were tried to destroy the 
beetle and its eggs, the most satisfactory result being obtained 
by spraying the affected timbers after they had been thoroughly 
cleaned with a solution of orthoparadichlorobenzene. A system 
of steel reinforcement was adopted for supporting the roof struc- 
ture, and this Lvas so placed as to be invisible. The roof was 
damaged. fortunately slightly, during an air raid in lt'orld War 11. 

\ilestminster hall was the seat of the chief law court of England 
for centuries and it witnessed the trials of. among others. It'illiam 
Wallace. Richard 11. Sir Thomas Xore. Edmund Campion. Charles 
I, Titus Oates, Warren Hastings and Queen Caroline. I t  is thus 
one of the chief centres of English history. 

W h i t e h a l l  and T r a f a l g a r  Square.-Northward from Parlia- 
ment square a broad, slightly curving thoroughfare leads to Trafal- 
gar square. This is tvhitehall. which replaced the narrow King 
street. There, hetween the Thames and St. James's park, formerly 
stood ITork house, a residence of the archbishops of York from 
1298. Wolsey beautified the mansion and kept high state there, 
but on his fall Henry VII I  acquired and reconstructed it, employed 
Holbein in its decoration and made it his principal residence. Inigo 
Jones designed a new palace for James I, but only the banqueting 
hall was completed (1622) and this survived several fires, one of 
which (1698) nearly destroyed the whole of the rest of the palace. 
The hall. converted into a royal chapel by George I and now hous- 
ing the museum of the Royal United Service institution, is a fine 
specimen of Palladian architecture, and its ceiling is adorned ~vith 
allegorical paintings by Rubens. 

The principal government offices are situated in Whitehall. 
Downing street, on the western side and separating the foreign 
office from the treasury. contains the official residences of the 
prime minister and first lord of the treasury (No. '10) and the 
chancellor of the exchequer (Xo. 11). The official connection of 
these houses with their occupiers dates from the time of Sir Robert 
I\:alpole, the first prime minister, who occupied No. 10 from 
1735 to I 742. George 11, who owned it. had offered it to Ralpole 
as a gift in 1731. He  refused it ,  but i t  was soon after arranged 
that the two houses should accompany the offices with which they 
are now associated. The Horse Guards was begun by LV. Kent and 
finished in the r 7 ~ O S  after his death. I t  is on the site of a tiltyard 
and guardhouse dating from 1631. The portion of the admiralty 
facing IVhitehall dates from I 726. the larger part in St. James's 
park dates from about ~ 9 0 0 .  Admiralty arch. between Trafalgar 
square and the Mall. was built in 1910. On the right of LVhitehall, 

besides the banqueting hall. are the war office and other govern- 
ment office departments. The Cenotaph, erected in memory of 
those who fell in \I1orld War I, stands in Whitehall. 

Trafalgar square is an open space sloping sharply up to the 
north. On the south sidel facing the entry of Whitehall. is the 
Nelson column (1843). 185 ft . ,  a copy in granite from the temple 
of hlars Ultor in Rome, crowned with a statue of Nelson. Behind 
the terrace on the north rises the National gallery ( I S ~ S ) ,  with its 
splendid collection of paintings, and adjoining it is the National 
Portrait gallery. St. Martin-in-the-Fields ( I  721-26). with its Co- 
rinthian portico, stands at the northeastern corner. 

Wes tmins te r  Cathedral.-X short distance from Victoria 
street. toward its western end. stands \Vestminster cathedral (Ro- 
man Catholic), a remarkable modern building (1895-19oj) in 
early Christian Byzantine style with a stately domed campanile. 

WESTMINSTER, STATUTES OF. During the reign of 
Edward I two statutes were passed bearing this title. The first, 
in 1275, was, in the words of Stubbs (Const. Eiist., ch. xiv). "al- 
most a code by itself; it contains fifty-one clauses, and covers the 
whole ground of legislation. Its language now recalls that of 
Canute or Alfred, now anticipates that of our own day ;  on the one 
hand common right is to be done to all, as well poor as rich. with- 
out respect of persons; on the other, elections are to be free, and 
no man is by force, malice or menace, to disturb them. The spirit 
of the Great Charter is not less discernible: excessive amerce- 
ments, abuses of wardship, irregular demands for feudal aids are 
forbidden in the same ~ ~ o r d s  or by amending enactments." 

The second Statute of R'estminster was passed in the parliament 
of 1285. Like the first statute it is a code in itself, and contains 
the famous clause De donis conditiortalibus, "one of the funda- 
mental institutes of the mediaeval land law of England." Stubbs 
says of i t :  "The law of dower, of advowson, of appeal for fel- 
onies. is largely amended; the institution of justices of assize is 
remodelled. and the abuses of manorial jurisdiction repressed; 
the statute De  religiosis, the statutes of Merton and Gloucester, 
are amended and re-enacted." 

The Statute of \\'estminster. 1931, laid down that "Dominions 
are autonomous Comn~unities within the British Empire. equal in 
status, in no way subordinate to one another in their domestic or 
external affairs though united by a common allegiance to the 
Crown. and freely associated as members of the British Common- 
wealth of Nations." 

The statute @ria Etnptores of 1290 is sometimes called the 
Statute of Westminster 111. (See ENGLISH HISTORY: Ed- 
w a ~ d  I.) 

WESTMORLAND, EARLS OF. RALPH NEVILLE. 4th 
Baron Neville of Raby and 1st earl of Westmorland (1364-142 j ) ,  
eldest son of John, 3rd Baron Neville, and his wife hlaud Percy 
(see NEVILLE. family'). was knighted by Thomas of it'oodstock. 
afterward duke of Gloucester. during the French expedition of 
1380. and succeeded to his father's barony in 1388. 

He was repeatedly engaged in negotiations with the Scots, and 
his help to the court party against the lords appellant Lvas re~varded 
in 1397 by the earldom of \I7estmorland. He  had married as his 
second wife Joan Beaufort, half-sister of Henry of Lancaster, 
afterward Henry I\-, whom he joined on his landing in Torkshire 
in 1399. He already held the castles of Brancepeth. Raby, Rlid- 
dleham and Sheriff Hutton when he received from Henry IV the 
honour and lordship of Richmond for life. The only rivals of the 
Xevilles in the north were the Percies. whose power was broken 
at  Shrewsbury in 1403: and the wardenship of the west marches 
was now assigned to \Vestmorland, whose influence was also para- 
mount in the east. which was under the nominal wardenship of the 
young Prince John, afterward duke of Bedford. I n  May 1405 the 
Percies were in revolt. with Thomas llowhray, earl marshal. and 
Archbishop Scrope. \\'estmorland met then1 on Shipton moor. near 
York. on May 29 and suggested a parley between the leaders. By 
pretending accord with the archbishop. the earl induced him to al- 
low his follo~vers to disperse. Scrope and ?*lowbray were then 
seized and handed over to Henry at Pontefract on June 3. The 
improbabilities of this narrative have led some writers to think, 
in face of contemporary authorities, that Scrope and Mowbray 
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must have surrendered voluntarily. If Westmorland betrayed 
them he a t  least had no share in their execution. Thenceforward 
he was busily engaged in negotiating with the Scots and keeping 
the peace on the borders. He  did not play the part assigned to 
him by Shakespeare in Henry  17, for during Henry's absence he 
remained in charge of the north: and was a member of Bedford's 
council. Of his daughters by his second wife, Catherine married in 
1412 John Alo~vbray, 2nd duke of Norfolk, brother and heir of 
the earl marshal; Anne married Humphrey, 1st duke of Bucking- 
ham; Eleanor married first Richard le Despenser, then Henry 
Percy, 2nd earl of Northumberland; Cicely married Richard! duke 
of York, and was the mother of Edward IV and Richard 111. The 
earl died on Oct. 21,  142 j, and a fine alabaster tomb was erected 
to his memory in Staindrop church close by Raby castle. 

CHARLES, 6th earl (1543-I~OI) ,  eldest son of Henry, 5th earl, 
by his first ~vife  Jane, daughter of Thomas Manners, 1st earl of 
Rutland! was brought up a Roman Catholic and Tvas further at- 
tached to the Catholic party by his marriage with Jane, daughter 
of Henry Howard, earl of Surrey. He was a member of the council 
of the north in I j69, when he joined Thomas Percy, 7th earl of 
Northumberland, and his uncle Christopher Neville. in the Catholic 
rising of the north, which aimed at the liberation of Mary. queen 
of Scots. On the collapse of the ill-organized insurrection West- 
morland fled with his brother earl over the borders and eventually 
to the Spanish Netherlands, where he died on Nov. 16. 1601. He 
left no sons, and his honours were forfeited by his formal attainder 
in 1571. Raby castle rernained in the hands of the crov-n until 
1645. 

The title was revived in 1624 in favour of SIR FRANCIS FAKE 
(c. I 574-1628), whose mother, Mary Neville, was a descendant of 
a younger son of the 1st earl. He was created baron of Eurghersh 
and earl of IVestmorland in 1624 and became Lord le Despenser on 
his mother's death in 1626. His son MILDMAY FASE, 2nd or 8th 
earl of ivestmorland ( c .  1602-66), at first sided with the king's 
party, but was afterward reconciled with the parliament. JOHN 
FANE, 7th or 13th earl of Westmorland (1682?-176zj, served with 
distinction in various campaigns under Marlborough and was made 
in 1742 lieutenant general of the British armies. 

JOHN FAKE, 11th or I 7th earl (1784-18j9); eldest son of John, 
10th earl, was known as Lord Burghersh until he succeeded to the 
earldom in 1841. He  entered the army in 1803, and in r8oj he 
took part in the Hanoverian campaign as aide-de-camp to Gen. 
George Don. He  was assistant adjutant general in Sicily and Egypt 
(1806-oi), served in the Peninsular War (1808-13), was British 
military con~missioner to the allied armies under Schwarzenberg 
and marched with the allies to Paris in 1814. He  v-as subsequently 
promoted major general (1825). lieutenant general (1838) and 
general (18 jq j ,  although the latter half of his life was given to 
the diplomatic service. He was British resident at Florence (1814- 
30) and ambassador a t  Berlin (1841-SI), after ~vhich he was trans- 
ferred to Vienna. He  retired in 18 j j and died at  Apthorpe house, 
Xorthamptonshire, on Oct. 16, 18 j9. He  composed several operas; 
took a keen interest in the cause of music in England and in 1822 
made proposals which led to the foundation in 1823 of the Royal 
Academy of Plusic. His x~ife Priscilla Anne (1793-1879), daugh- 
ter of William Wellesley-Pole, 3rd earl of Mornington, was a dis- 
tinguished artist. 

His published works include Memoirs of t he  Early Ca?npaigns 
o f  the  Duke  o f  Wcl l ingto~t  i?z Portugal and Spain (1820) and 
h lemo i r  of the Operations of the Allied Armies Under Prince 
Schwamenberg and Marshal Bliicher (1822). See also Correspond- 
ence of Priscilla, Coz~ntess of Westmorland, 1812-1870 ( 1 9 0 ~ ) .  

FRANCIS WILLIAM HEKRY! 12th or 18th earl (1825-91). third 
son of the preceding. served through the Punjab campaign of 1846 
and at  Gujarat on Feb. 2 1 ,  1849. He  went to the Crimea as aide- 
de-camp to Lord Raglan. His great-grandson, DAVID AXTHOXY 
THOMAS; became I 5th or 21st earl in 1948. 

WESTMORLAND, one of the northwestern counties of Eng- 
land extending from the Pennines on the east to the centre of the 
Lake district on the west, and from the Eden valley in the north 
to Xrnside, on 2Iorecambe bay, in the south. I t  is bounded on the 
north and west by Cumberland (with ~vhich it has many affinities), 

on the west and south by Lancashire, on the southeast by York- 
shire and on the northeast by Durham. The area of the county- 
including water-is 788.9 sq.mi., of which about one-quarter forms 
part of the Lake District National park. 

Its general character is rural, and there is a large proportion of 
mountain, fell and moor (hence the name of the county, "the 
western moorland") but there is also good agricultural land in 
the Eden valley from Kirkby Stephen to Temple Sol\-erby and in 
the Kent valley from Kendal to Milnthorpe. The climate is mild 
and damp, and the rainfall is heavy in the mountains (about 80 in. 
per year). Snow frequently lies on the fells in winter and patches 
sometimes persist until June. 

The county town is the tiny borough of Appleby and the most 
important place is Kendal: the only other borough. 

Physical  Features.-The outstanding physical features of the 
county are the mountains and lakes IT-hich, with those in Cumber- 
land and Lancashire, together form the Lake district (9.v.). Geo- 
logically, all this is the "Cumbrian" group of mountains and con- 
sists partly of hard volcanic rocks (the Borrowdale series) and 
partly of an inferior sort (the Silurian), with intrusions of granite, 
notably near Shap. Three of the highest peaks in Westmorland are 
on the county boundary and shared with Cumberland: Helvellyn 
(3,118 ft .) ,  Bow Fell (2:960 ft.) and Crinkle Crags (2,816 ft .) .  but 
the follo~ving are wholly within the county: Fairfield (2,863 it .) ,  
Red Screes (2.511 ft.) and High Street (2.633 ft .) .  The Cumbrian 
group is linked to the Pennines by an upland area often between 
500 it .  and 1,000 It., largely limestone, which extends east~vard 
across the middle of the county. 

The principal lakes are: Windermere (10 mi. long. the largest 
in England), Ullswater (partly in Cumberland). Halves Water, 
Grasmere. Rydal Water, Elterwater and Brothers Water. In  1936 
Hawes Water was enlarged to about twice its natural size when it 
became a reservoir for Manchester. The principal rivers are the 
Eden, the Lune and the Kent. The Tees rises almost on the 
boundary between Cumberland and Westmorland (near Cross Fell) 
and for 8 mi. forms the boundary between \Vestmorland and 
County Durham. 

History a n d  Antiquities.-Westmorland has no certain re- 
mains of the Stone Age but abounds in antiquities of the Bronze 
Age such as cairns and burial mounds, stone circles and hut settle- 
ments-particularly at Crosby Ravensivorth-which may still have 
been occupied in the Early Iron Age. Roman antiquities inside the 
county consist of a main road from Stainmore to Brougham 
(Brocavum) with intermediate forts at Brough (Verteraej. Crack- 
enthorpe and Kirkby Thore (Braboniacumj ; another main road 
from Kirkby Lonsdale to Brougham with a fort at Low Borrow 
Bridge; and a branch road from this, bearing west.\vard to forts at 
Kendal (Alone) and Ambleside (Galavaj. The latter has been 
excavated and can be seen (Kational trust). Between Ambleside 
and Brougham "the most adventurous Roman road in Britain" 
went along the ridge of fells aptly named High street-over 1,000 

it .  above sea level for more than 10 mi. 
In the dark ages the Anglians probably settled in the lower Kent 

valley and the Eden valley, but did not penetrate into the fells. 
Very fen- antiquities of this period have been found and the same 
is true of the Danes who arrived from Uorkshire in the 9th century 
and of the Sorsemen who came in the 10th century from the Isle 
of Man. The earliest historical record of Westmorland is in the 
Anglo-Saxon Chronicle for 996, but a t  that date the county was 
not yet in existence and the name refers to what is now the north- 
ern part of it, the barony of Appleby (later divided into East and 
LVest wards) which until 1092 was part of the earldom of Carlisle 
and was sometimes claimed by Scotland. I t  was separated from 
the earldom in 1131 and, together with the barony of Kendal 
(liter divided into Kendal and Lonsdale wards) took its present 
administrative form. (Westmorland is not mentioned in Domes- 
day Book but part of the barony of Kendal is included under York- 
shire. j Thus Appleby became the county town. being then a larger 
and more important place than Kendal. In  the JVars of the Roses 
Westmorland favoured the Lancastrians and in the Civil War the 
chief local families were royalists. In  I 74 j the Jacobites marched 
through the county, and a skirmish at Clifton on their return 
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journey was "the last battle fought on English soil." 

North Westmorland has been in the diocese of Carlisle since 
the see was founded in 1133; south Westmorland was in the vast 
diocese of York until I 543, was then transferred to Chester and 
was attached to Carlisle only in 18j6. 

There are fine parish churches at  Kendal (with double aisles), 
Kirkby Lonsdale (Piorman), Kirkby Stephen and Appleby. Those 
at Morland and Crosby Garrett have pre-Conquest features in- 
corporated in them. There was an abbey at Shap. of which the 
tower still stands. A number of churches have remains of pre- 
Norman crosses and tombstones, and Windermere has remarkable 
mediaeval glass. 

There are castles at Appleby (12th-century keep; house still 
occupied), Kendal (ruins). Brough and Brougham. Mediaeval 
peel towers were built for refuge during Scots raids, and good ex- 
amples exist in the north. \-anwath and Askham; and in the south, 
Sizergh and Levens; they are usually combined with later halls. 
Levens is also remarkable for its topiary garden, and Sizergh (be- 
longing to the National trust since 1950) was the home of the 
Strickland family from 1239. There are many farmhouses and 
cottages bearing 17th-century dates, and there is a ~vhole village 
at Lowther built by the Lowther family about 1700. 

The Devil's bridge over the Lune at Kirkby Lonsdale, about 
I 500. is one of the finest bridges in the north of England. 

Agr icu l tu re ,  Indus t r ies  a n d  Communications.-Mlestmor- 
land has always been a pastoral county, the fells providing enor- 
mous areas of grazing for sheep. The two native breeds, the 
Herdwick and the Rough Fell, have been largely supplanted by the 
Swaledale and Black-faced. The cattle used to be almost entirely 
Shorthorn, but dairy breeds (mostly Ayrshire or Friesian) are now 
found everywhere, and milk is taken daily to a depot at Appleby 
and a factory at Milnthorpe. The county is noted for its attested 
herds. There is very little arable land and the climate is more 
suitable for growing root crops than corn. A breed of fell ponies is 
native to this county and Cumberland. 

Kendal produces shoes, blankets, carpets, laundry machinery, 
turbines, and tobacco and snuff. and there are paper mills at Burne- 
side. The lead mine at Glenridding is the largest and oldest in the 
country and in different parts of \trestmorland quarries yield slate, 
granite, limestone and marble. There is a diatomite factory in 
Kentmere. 

TTVO main railway lines from London to Carlisle pass through 
the county, one down the Eden valley and the other over Shap Fell, 
and two trunk roads f o l l o ~ ~  approximately similar routes. 

RJestmorland has no real coast-barely two miles on ,Morecambe 
bay, from which the sea disappears at low tide-but formerly small 
ships came up the Kent estuary to Milnthorpe. The Kendal and 
Lancaster canal was opened in 1819 but has been abandoned at 
the Kendal end. 

P o p u l a t i o n  a n d  Administration.- The population in 1801 
was 40,805; in 1851. j8.287; in 1901, 64%409; and in 1951. 67.392 
(which is less than I O O  per square mile). The only large t o m  is 
Kendal (18.541) which is more than ten times the size of Appleby 
( I  j ) .  There are two urban districts. Windermere (6.31 5 )  and 
Lakes (6,096). but the latter is the least "urban" district imagin- 
able, as its area is just short of 50.000 ac. (mostly mountain) and 
the biggest place in it is Ambleside. The rest of the county is 
covered by the rural districts of North I17estmorland (population 
16,9 j 9 )  and South Westmorland ( I  7,776). 

The county council functions from Kendal. Assizes are held 
at the Shire hall. Appleby (IVestmorland is in the Korthern cir- 
cuit) and courts of quarter sessions are held at the town hall, 
Kendal. There are seven petty sessional divisions and nine courts. 
For many centuries the county returned two members to parlia- 
ment, and Appleby two until 1832, but the whole county including 
the two boroughs is now a single constituency and returns only one 
member. 

BIBLIOGRAPHY.-J. Nicholson and R. Burn, T h e  History and Antiq- 
uities of t he  Cot4rzties of W e s t n ~ o r l a n d  and Cumberland (London, 
1 7 7 7 ) ;  C .  M. L. Bouch, Prelates and People of the Lake Cozctzties 
(Kendal, 1 q q 8 )  ; Royal Commission on Historical Monuments, West-  
rnorland (London, 1936) ; F. W. Garnett, Westmovland Agriculture 

1800-1900 (Kendal, 1912) ; A. Wilson, Flora o f  Wes tmor land  (Conway, 
Wales, 1938) ; T h e  Land  o f  Britain, pt. 50 (London, 1943). (B. L. T.) 

WEST NEW YORK, a town of Hudson county, in north- 
eastern New Jersey, U.S., is located on the Hudson river adjacent 
to Weehawken, about 5 mi. N. of Jersey City and due west of 
Manhattan Island. I t  is connected with New York city by the 
Lincoln and Holland auto tunnels and railroads. The area was 
originally settled by the Dutch in the 17th century and was alter- 
nately a part of Guttenberg and North Bergen until 1898, when it 
was detached from North Bergen as a separate town. I t  is a part 
of New York harbour and has over a mile of docks and grain 
elevators serving ocean-going ships. Local manufactures include a 
wide variety of textiles, novelties, commercial containers, leather 
goods, embroideries, silk processing, toys, clothing and rubber 
products. For comparative population figures see table in NEW 
JERSEY. Population. (D.  N. A,;  M. P. M.)  

WESTON-SUPER-MARE, a seaside town and municipal 
borough (1937) in the Weston-super-Mare parliamentary divislon 
of Somerset, Eng., on the Bristol channel, 21 mi. S.W. of Bristol 
by road. Pop. (1951) 40,396. Area 7.7 sq mi. I t  lies on a sandy 
bay between Brean down (south) and Worlebury hill, on which 
is an Iron Age B hill fort. Weston is a residential and holiday 
town. 

WEST ORANGE, a town of New Jersey, U.S., a suburban in- 
dustrial and residential community near Newark. was a portion of 
Orange until 1862 and was incorporated in 1900. The Edison 
Laboratory National monument there, established in 1956, is com- 
posed of the buildings where Thomas A. Edison for 44 years, be- 
ginning in 1887, conducted research which brought him 520 patents. 
I t  was there that he perfected, among many other things, silent and 
sound motion pictures; improved methods of recording and repro- 
ducing sound; and conducted experiments to extract rubber from 
plants grown in the United States. 

Llewellyn park, established by Llewellyn S. Haskell, is con- 
sidered the forerunner of the modern garden type of suburban 
development. The famous inventor resided there at  Glenmont. 
designated as the Edison Home National Historic site in 1955. 
The Carteret school for boys and the internationally known Kessler 
Institute for  Rehabilitation, a private hospital specializing in 
physical rehabilitation, are l'ocated in West Orange. For com- 
parative population figures see table in NEW JERSEY: Population. 

(E .  R .  D.) 
WEST PALM BEACH: see PALM BEACH AND WEST PALM 

BEACH. 
WESTPHALIA (Ger. WESTFALEN), formerly a province of 

Prussia, Ger. The area of the province is 7,806 sq.mi., its length 
both from north to south and from east to west is about 130 mi. 
Since 1945 it has been part of the Land of North Rhine-Westphalia 

Nearly half of Westphalia is an extension of the great north 
German plain, which is broken by. outcrops of the underlying 
Cretaceous beds, and is not very fertile, except in the Hellweg, a 
zone between the Haarstrang and the Lippe. There are extensive 
fens in the north and west, and north of Paderborn is a sandy 
naste  called the Senne. The plain is drained in the north by the 
Ems and in the south by the Lippe, which rise close together in 
the Teutoburger Wald. Between their basins are the Vechte and 
other small rivers flowing into the Zuider Zee. The triangular 
southern portion of Westphalia, most of which is included in 
Sauerland ("southland"), is a rugged region of slate hills and 
wooded valleys drained chiefly by the Ruhr with its affluents, the 
Lenne. Mohne, etc., and in the south by the Sieg and Eder. The 
hills rise in the southeast to the Rotlager or Rothaargebirge, 
culminating in the Winterberg plateau with the Kahler Asten 
(2.759 f t . ) ,  the highest summit in the province. The Rotlager- 
gebirge, Eggegebirge and Teutoburger Wald form the watershed 
between the Weser and the Rhine and Ems. The Weser divides 
the U'iehengebirge from the Wesergebirge by the narrow pass 
called Porta Westfalica. 

The climate is temperate except in the south, which is cold in 
winter and has a heavy rainfall. The crops include grain of all 
kinds, peas and beans, buckwheat, potatoes, fruit and hemp. The 
cultivation of flax is very extensive, especially in the northeast. 
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Swine, which are reared in great numbers in the plains, yield the 
famous Westphalian hams; horse breeding and the rearing of 
cattle and goats are also important. 

The mineral wealth is very great, especially in coal and iron. 
The production of coal is greater than that of any other province 
of Prussia. The great Ruhr coal field extends from the Rhine- 
land into the province as far as Unna, the centre being Dort- 
mund, and there is a smaller coal field in the north a t  Ibbenburen. 
The production of iron ore, chiefly south of the Ruhr, is exceeded 
in Prussia only by that of the Rhine province. After coal and 
iron the most valuable minerals are zinc, lead, pyrites and copper. 
Antimony, quicksilver, stone, marble, slate and potter's clay are 
also worked, and there are brine springs in the Hellweg and 
mineral springs at  Lippspringe, dynhausen, etc. 

The manufacturing industry of the province, which chiefly de- 
pends upon its mineral wealth, is very extensive. Iron and steel 
goods are produced in the so-called "Enneper Strasse," the valley 
of the Ennepe, a small tributary of the Ruhr with the t o m  of 
Hagen, and in the neighbouring towns of Bochum, Dortmund, 
Iserlohn and Altena, and also in the Siegen district. The brass 
and bronze industries are carried on at Iserlohn and Altena, 
those of tin and Britannia metal a t  Liidenscheid; needles are made 
a t  Iserlohn and wire at  Altena. The very important linen industry 
of Bielefeld, Herford, Minden and Warendorf has flourished in 
this region since the 14th century. Jute is manufactured at Biele- 
feld and cotton goods in the west. Paper is extensively made on 
the  lower Lenne, and leather around Siegen. Other manufactures 
are  glass, chemicals, sugar, sausages and cigars. An active trade 
is promoted by several trunk lines of railway which cross the 
province and by the navigation of the Weser (on which Minden 
has a port),  Ems, Ruhr and Lippe. Beverungen is the chief 
market for corn and Paderborn for wool. 

The population in 1939 was 5,zoj..jo5, or about 666 per sq.mi. 
I t  is very unevenly distributed, and in the industrial districts has 
been increasing very rapidly; it includes a considerable element 
of Polish workpeople. As at  the peace of Westphalia, the bishop 
rics of Munster and Paderborn and the former duchy of West- 
phalia are Roman Catholic, while the secularized bishopric of 
Minden and the former counties of Ravensberg and Mark (former 
possessions of Brandenburg) and Siegen (Yassau) are predomi- 
nantly Protestant. 

The province is divided into the three governmental depart- 
ments (Regierungsbezirke) of Rlinden, Ilfunster and Arnsberg. 
Miinster is the seat of government and of the provincial university. 

T h e  inhabitanp are mainly of the Saxon stock and speak Low 
German dialects, except in the Upper Frankish district around 
Siegen where the Hessian dialect is spoken. 

History.-Westphalia, "the western plain" (in early records 
TYestfalani), was originally the name of the western province of 
the early duchy of Saxony, including the western portion of the 
modern province and extending north to the borders of Friesland. 
When Duke Henry the Lion of Saxony fell under the ban of the 
empire in 1180, and his duchy was divided, the archbishop of 
Cologne, Philip of Heinsberg, received from the emperor Fred- 
erick I the Sauerland and some other districts which became the 
duchy of Westphalia. The duchy received a constitution of its 
own, and was governed for the archbishop, afteruards elector, 
by a marshal (Landmarschall, after r480 Landdros t ) ,  who nas 
also stadtholder, and presided over the Westphalian chancellery. 
This system lasted till 1803. By the settlement of 1803 the Church 
lands were secularized, and Prussia received the bishopric of 
Paderborn and the eastern part of Rliinster, while the electoral 
duchy of Westphalia was given to Hesse-Darmstadt. 

After the peace of Tilsit, the kingdom of lf'estphalia was 
created by Napoleon I on Aug. 18, 1807, and given to his brother 
Jerome (see BOZAPARTC). I t  included the present governmental 
department of Minden, but by far the larger part of the kingdom 
lay outside and chiefly to the east of the modern province, and 
comprised the Hanoverian department of Hildesheim and in part 
that of Arensberg, Brunst~ick, the northern part of the province 
of Saxony as far as the Elbe, Halle, and most of Ilesse-Cassel. 
The area mas 14.627 sq mi., and the population nearly 2.000.000. 

Cassel was the capital. A constitution on the French imperial 
pattern granted by the king remained practically inoperative, an 
arbitrary bureaucratic rCgime TIas instituted, the finances were 
from the beginning in a hopeless condition, and the country was 
drained of men and money for h'apoleon's wars. I n  Jan. 1810 
most of Hanover was added, but a t  the end of the same year 
half the latter, together with the city of Minden. was annexed to 
the French empire. At the congress of Vienna (1815) Hesse- 
Darmstadt surrendered her share of \t1estphalia to Prussia. The 
province suffered heavy bombing attacks in IVorld War 11. . 

BIBLIOGRAPHY.-J S. Seibertz, Landes- und Rechtsgeschichte des 
Herzogtu~lzs Westfalen, 4 vols. (.4rnsberg, 1839-75) ; R. Wilmans, 
Die Kaise~urkunden der Pvovz?zz Wrstfale?~, z vols. (Munster, 1867- 
81) ; M Janson, Die Herzogsgewalt der Erzbitchofe von Koln in 
WestfaZen (Munich, 1895) ; 0. Weddigen, Westfalen, Land und Leute 
(Paderborn, 1896) ; G. Schulze, Heilnatskunde der Provinz Westfalen 
(Minden, 1900) ; E. Haselhoff, Die Entwickelung der Landskultur im 
der Provinz Westfelen in 19ten Jahrhundert (Miinster, 1900); G. 
Servikres, L'Allemagne fran~aise sous Napoleon Ief' (1904) ; H. Lem- 
berg, Die Hutten und Metalltndustrie Rheitzlends und Westfalens, 4th 
ed. (Dortmund, 1905) ; J. A. R. Mariott and C. G. Robertson, Tha 
Evolution of Prussia (1915). 

WESTPHALIA, PEACE OF, the name given to the settle- 
ment embodied in two treaties concluded on Oct. 24, 1648, by  the 
Holy Roman Empire with France at  Munster and with Sweden 
and the Protestant estates of the empire at  Osnabriick, by which 
the Thirty Years' War (9 .v . )  was brought to an end. 

As early as 1636 negotiations had been opened a t  Cologne a t  
the instance of Pope Urban VIII ,  supported by the seigniory of 
Venice, but failed oning to the disinclination of Richelieu to 
stop the progress of the French arms, and to the refusal of 
Slieden to treat with the papal legate. I n  1637 the agents of 
the emperor began to negotiate at  Hamburg with Sweden, though 
the mediation of Christian IV, king of Denmark, was rejected 
by Sl~eden. and the d~scussions dragged on for years without re- 
sult. In  the meantime the new emperor Ferdinand I11 proposed 
at the diet of Regensburg in 1640 to extend the peace of Prague to 
the whole empire, on the basis of an amnesty, from which, how- 
ever, those Protestant estates1 who were still leagued with foreign 
pouers were to be excluded. His aim m-as by settling the internal 
affairs of the empire to exclude the German princes from partici- 
pation in negotiations with foreign powers; these efforts failed. 

The Comte dlAvaux. French envoy at  Hamburg, proposed in 
1641 that negotiations should be transferred to Munster and Osna- 
bruck. A preliminary treaty embodying this proposal was con- 
cluded betneen the representatives of the emperor, France, and 
Sweden at Hdmburg on Dec. 25, 1641. The tmo assemblies were 
to be regarded as a single congress, and neither should conclude 
peace without the other. The date fixed for the meeting was March 
25, 1642, but many months elapsed before all the representatives 
arrived, and the settlement of many questions of precedence and 
etiquette caused further delays. England, Poland, Muscovy, and 
Turkey were the only European powers unrepresented. 

The chief representative of the emperor was Count Maximilian 
von Trautmansdorff, to \%hose sagacity the conclusion of peace was 
largely due. The French envoys were nominally under Henry 
of Orleans, duke of Longueville, but the marquis de SablC and 
the comte d'Avaux mere the real agents of France. Sweden was 
represented by John Oxenstierna, son of the chancellor, and by 
John Adler Salvius, who had previously acted for Sweden at  
Hamburg. The papal nuncio \%-as Fabio Chigi, afternards Pope 
Alexander VII. Brandenburg, represented by Count Johann von 
Sayn-Rittgenstein, played the foremost part among the Protes- 
tant states of the empire. On June I ,  164;. France and Sweden 
brought forward propositions of peace, which were discussed 
by the estates of the empire from Oct. 1645 to April 1646. 
The settlement of religious matters w-as effected between Feb. 
1646 and March 1648. The war continued during the delibera- 
tions. The treaty nas  signed at  Munster by the members of 
both conventions on Oct. 24. 1648, and ratifications were ex- 
changed on Feb. 8, 1649. The papal protest of Jan. 3, 1651, was 
disregarded. 

1i.e. Reichsstznde, princes, nobles, and cities holding immediately of 
the emperor. 
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Sweden received western Pomerania with the isles of Rugen, 

Usedom and Wollin, the mouths of the Oder, Wismar, and the 
lands of the archbishopric of Bremen and the bishopric of Verden, 
together with an indemnity of j,ooo.ooo thalers. The privileges 
of the Free Towns were preserved. Sweden thus obtained controI 
of the Baltic and a footing on the North Sea, and became an 
estate of the empire with three deliberative voices in the diet. 

The elector of Brandenburg received the greater part of eastern 
Pomerania and Cammin, and, as he had a claim on the whole 
duchy since the death of the last duke in 1635, he was indemnified 
by the bishoprics of Halberstadt, blinden and the reversion of 
the archbishopric of Magdeburg, which came to him on the death 
of the administrator, Prince Augustus of Saxony, in 1680. The 
elector of Saxony mas allowed to retain Lusatia. As compensation 
for Wismar, Mecklenburg-Schwerin obtained the bishoprics of 
Schwerin and Ratzeburg and some lands of the Knights of St. 
John. Brunswick-Liineburg restored Hildesheim to the elector of 
Cologne, and gave Minden to Brandenburg, but obtained the 
alternate succession to the bishopric of Osnabruck and the church 
lands of Walkenried and Groningen. Hesse-Cassel received the 
prince-abbacy of Hersfeld and the county of Schaumburg. The 
elector of Bavaria was confirmed in his possession of the Upper 
Palatinate, and in his position as an elector which he had obtained 
in 1623. Charles Louis, the son and heir of Frederick V., the 
count palatine of the Rhine, who had been placed under the ban 
of the Empire, received back the Lower Palatinate, and a new 
electorate, the eighth, was created for him. 

France obtained the recognition of the sovereignty (which she 
had enjoyed d e  facto since 1552) over the bishoprics and cities 
of Metz, Toul, and Verdun, Pinerolo in Piedmont, the town of 
Breisach, the landgraviate of Upper and Lower Alsace, the Sund- 
gau, the advocacy (Landvogte i )  of the ten imperial cities in 
Alsace, and the right to garrison Philippsburg. During the Thirty 
Years' War France had professed to be fighting against the house 
of Austria, and not against the empire. I t  was stipulated that 
the immediate fiefs of the Empire in Alsace should remain in  
enjoyment of their liberties, but it  was added as a condition that 
the sovereignty of France in the territories ceded to her should 
not be impaired. The intention of France was to acquire the full 
rights of Austria in Alsace, but as Austria had never owned the 
landgraviate af Lower Alsace, and the Landvogtei  of the ten free 
cities did not in  itself imply possession, the door was left open 
for disputes. Louis XIV afterwards availed himself of this ambig- 
uous clause in  support of his aggressive policy on the Rhine. The 
independence of Switzerland was a t  last formally recognized, a s  
was that of the United Netherlands in a separate treaty. 

Apart from these territorial changes, a universal and uncondi- 
tional amnesty to  all those who had been deprived of their posses- 
sions \\,as declared, and it  was decreed that all secular lands should 
be restored to those who had held them in 1618. Some exceptions 
were made in the case of the hereditary dominions of the emperor. 

Even more important than the territorial redistribution was 
the ecclesiastical settlement. By the confirmation of the treaty 
of Passau of 1552 and the religious peace of Augsburg of 1555, 
and the extension of their provisions to the Reformed (Calvinist) 
Church, toleration was secured for the three great religious com- 
munities of the empire. Within these limits the governments were 
bound to allow a t  least private worship, liberty of conscience, and 
the right of emigration, but these measures of toleration were 
not extended to the hereditary lands of the house of Habsburg. 
The  Protestant minority in the imperial diet was not to be coerced 
by  the majority, but religious questions were to be decided by 
amicable agreement. Protestant administrators of church lands 
obtained seats in the diet. Religious parity was established in the 
imperial chamber (Re ichskammerger ich t ) ,  and in the imperial 
deputations and commissions. 

The difficult question of the ownership of spiritual lands was 
decided by a compromise. The  edict of restitution of 1629 was 
annulled. By the important provision that a prince should 
forfeit his lands if he changed his religion an obstacle was placed 
in the way of a further spread of the Reformation. The declara- 
tion that all protests or vetoes by whomsoever pronounced should 

be null and void dealt a blow a t  the intervention of the Roman 
curia in German affairs. 

T h e  constitutional changes made by  the treaty had far-reaching 
effects. The  territorial sovereignty of the states of the empire 
was recognized. They were empowered to contract treaties with 
one another and with foreign powers, provided that the  emperor 
and the empire suffered no prejudice. By this and other changes 
the princes of the empire became absolute sovereigns in their own 
dominions. The emperor and the diet were left with a mere 
shadow of their former power. T h e  emperor could not pronounce 
the ban of the empire without the consent of the diet. The  diet, 
in  which the 61 imperial cities gained the right of voting on all 
imperial business, and thus'were put on an equality with the 
princes, retained its legislative and fiscal powers in name, but  
practically lost them by the requirement of unanimity among the 
three colleges. 

Not only was the central authority replaced almost entirely by  
the sovereignty of about 300 princes, but the power of the empire 
was materially weakened in other ways. I t  lost about 40,000 sq.mi. 
of territory, and obtained a frontier against France which was 
incapable of defence. Sweden and France as guarantors of the 
peace acquired the right of interference in the affairs of the em- 
pire, and the former gained a voice in its councils. For many 
years Germany thus became the principal theatre of European 
diplomacy and war and the natural development of national unity 
was delayed. But if the treaty of Westphalia pronounced the 
dissolution of the old order in the empire, i t  facilitated the 
growth of new powers in  i ts  component parts, especially Austria, 
Bavaria, and Brandenburg. The treaty was recognized as a funda- 
mental law of the German constitution, and formed the basis of 
all subsequent treaties until the dissolution of the  empire. 

See the text in Dumont, Corps universel diplomatique, vi. 429. f). 
(The Hague, 1726-31) ; J. G. van Meiern, Acta pacis Westphalzcae 
flublica (Hanover and Gottingen, 1734-361, Instrumenta pacis Cae- 
sareo-Suectcae et Caesareo-Gallicae (Gottingen, 1738) ; "A.A." (Bishop 
Adam Adami), Arcana pacis Westphalicae (Frankfort, 1698), ed. J. G. 
von Meiern (Leipzig, 1737) ; K. T. Heigel, "Das Westfalische Friedens- 
werk van 1643-48" in Zeitschrift f u r  Geschichte und Politik (1888) ; 
F. Philippi and others, Der Westfalische Frieden, ein Gedenkbuch 
(Miinster, 1898) ; Journal d u  Congris de Munster p w  F. Ogiev, 
aum6nier d u  conzte d'dvaux, ed. A. Boppe (1893) ; Cambridge Modern 
History, iv. p. 395 ff. and bibliography, p. 866 ff . ;  J. Bryce, T h e  
Holy Roman Empire, (1926) ch. xix.; Andrea Rapisardi-Mirabelli, 
Le Congris de Westphalie, ses negociations et ses re'sultats a u  point de 
vue de I'histoire d u  droit des gens (1929). (A. B.  G . )  

WEST POINT (UNITED STATES MILITARY ACADEMY) : see 
MILITARY, NAVAL AND AIR ACADEMIES. 

WEST UNIVERSITY PLACE, a residential city of south- 
eastern Texas, U.S., in Harris county, lies within the Houston 
standard metropolitan statistical area and is completely surrounded 
by Houston. Founded in 1917, in what was then a rural area, 
and incorporated in 1925, the city took its name from its nearness 
to Rice university, in Houston. West University Place was con- 
ceived in 1910 by Ben W. Hooper, governor of Tennessee (1911- 
IS), uho  bought a tract of land southwest of Houston and planned 
to develop a community of country houses. The development was 
begun seven years later by A. D. Foreman. Managerial, profes- 
sional and technical workers predominate in the city's population; 
virtually all the city's 2 sq.mi. of land was occupied by the 1960s. 
West University Place adopted the council-manager form of gov- 
ernment in 1955. For comparative population figures see table in 
TEXAS : Population. (G. M. I?.) 

WEST VIRGINIA, popularly called the "Panhandle state" 
or the "Mountain state," one of the Ohio valley states of the 
United States, admitted to the union on June 20, 1863, as the 
35th state. Roughly oval in shape except for two extensions or 
panhandles, West Virginia is bordered on the north by Pennsyl- 
vania and Maryland, on the east and southeast by Virginia, on 
the southwest by Kentucky and on the west by Ohio. I t s  area is 
24,181 sq.mi., of which 102 sq.mi. are water surface; in size it  
ranks 41st among the states. The state bird is the cardinal, the 
animal the black bear, the flower the big rhododendron, the tree 
the sugar maple and the song (unofficial) "West Virginia Hills." 
The flag has a field of white surrounded by a blue border; in the 
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centre of the field is placed the coat of arms and symbols of the 
state, and the state motto, lYlonta?zi Se~nper  Liberi ("Mountaineers 
Are Always Freemen"). The capital is a t  Charleston. 

PHYSICAL GEOGRAPHY 

Phys ica l  Features.-West Virginia (lying between the ex- 
tremes of about latitude 37" 12' and 40' 38' N. and longitude 7 7' 
40' and 82" 40' W.) is the most mountainous state east of the 
Rockies, having an average elevation of 1.500 ft. I t  may be di- 
vided into two distinct physiographic areas: (1) the Allegheny 
plateau on the west, comprising about two-thirds of the area of the 
state, and forming a part of the great Appalachian plateau prov- 
ince that extends from New York to Alabama; and (2) the newer 
Appalachian or Great valley region on the east, being a part of the 
large province of the same name which extends from Canada to 
central Alabama. 

Allegheny Platetzz~.-The Allegheny plateau consists of nearly 
horizontal beds of limestone, sandstone and shales, including im- 
portant seams of coal; it inclines slightly toward the northwest 
and is intricately dissected by streams into a maze of narr0.w can- 
yons and steep-sided hills. Along the Ohio river, which forms the 
western boundary of West Virginia, these hills rise to an elevation 
of 800 to 1,000 i t .  above sea level, while toward the southeast the 
elevation increases until 3,500 and 4,000 ft.  are reached along the 
eastern margin of the plateau, known as the Allegheny front. The 
entire plateau area is drained by the Ohio and its tributaries. 
Starting a t  the north, the first of these tributaries is the Jlonon- 
gahela, vihich crosses into Pennsylvania before it joins the Ohio. 
I t s  headaater valleys in the east-central part of the state are among 
the most beautiful and fertile in West Virginia. A system of dams 
renders the illonongahela navigable as far as Fairmont. Farther 
south, entering the Ohio at  Parkersburg, is the Little Kana~vha 
river, which drains seven or eight central northwestern counties. 
More than 44 mi. below Parkersburg, a t  Point Pleasant, the Kana- 
mha river (called New river farther upstream), the principal tribu- 
tary in West Virginia, enters the Ohio. This river drains more 
than one-third of the state, and its headwaters reach far back 
through the long mountain valleys to its source in North Carolina. 
On its banks the capital of the state, Charleston, is situated, and 
along its main valley and branch valleys several of the principal 
railway lines are built. The river itself is ndvigable to Kanawha 
falls, about 39 mi, above Charleston, and is used regularly by barge 
lines. Principal tributaries of the Kanasha-New river are the 
Elk, Gauley and Greenbrier, entering from. the north; and the 
Coal and Bluestone, entering from the south. 

In  the southwest the Guyandot, Big Sandy (forming part of the 
boundary between West Virginia and Kentucky) and Tug Fork 
rivers complete the plateau drainage system. 

Appalachia~z Region.-In the Appalachian region, the same beds 
that lie horizontally in the plateau provinces were long ago thrown 
into folds and subsequently planed off by erosion, leaving alter- 
nate belts of hard and soft rock exposed. Uplift permitted re- 
newed erosion to wear away the soft belts, leaving mountain 
ridges of hard rock separated by parallel valleys. The mountain 
ridges vary in height to more than 4,000 ft., the highest point 
in the state being Spruce Knob (4.860 f t . )  in Pendleton county. 
The parallel valleys are drained by streams flowing northeast and 
southwest. those in the northeast being tributary to the Potomac, 
which forms part of the northeastern boundary, and those far- 
ther south tributary to the Iianaxi7ha. The valleys betm-een the 
ridges, although not always easy of access, provide broad areas 
of nearly level agricultural land. The rivers flowing northeast 
and southwest, after running between parallel ridges for long dis- 
tances, often turn suddenly through transverse passes formed 
by erosive cutting of gaps through ridges. One of the best known 
is Harpers Ferry, where the Potomac has cut through the Blue 
Ridge mountains; a t  247 f t .  elevation, this is the lowest point in 
the state. 

All of West Virginia enjoys complete drainage. 
Climate.-The climate of West Virginia is determined largely 

by land elevations and rainfall. The mean annual precipitation 
varies from about 70 in. a t  Pickens, Randolph county, to about 

25 in. at Upper Tract, Pendleton county. The mean, however, is 
about 45 in., generally rather evenly distributed, though some 
seasons, notably that of 1930, are extremely dry, whereas others, 
notably that of 1950, are extremely wet. These factors combine 
to give trans-Allegheny West Virginia a decidedly continental cli- 
mate subject to great and frequent changes in temperature. The 
range is from - 15' to 100" F., but readings as low as -35" and 
as high as 11 2 have been recorded. The mean is between 52 " and 
53'. Because of Atlantic ocean influences, the changes east of 
the Allegheny front are not so frequent or so extreme. 

(C. H. A.; K. K. McC.) 
Soil.-The soils of West Virginia were formed under domi- 

nantly mixed hardwood forests, with a continental type of climate 
in nhich the annual rainfall averages nearly 40 in. The under- 
lying rocks are mainly sandstone and shale, but important areas 
of limestone occur in some sections. The soils formed under these 
conditions are mostly in the groups known as gray-brown podzolic 
and red-yellow podzolic. Due to the downward movement of clays 
and minerals, most soils are strongly acid in the surface, even 
though the underlying rock is limestone. Over most of the state, 
slopes are steep to very steep; consequently, there is much mixing 
of the soil. 

In the Limestone valley, in the eastern part of the state, the 
soils are mostly deep, well drained and productive. Hagerstown, 
Fredrick and Duffield are important soil series in this area. These 
soils also occur in the Greenbrier Limestone valley. In the Ridge 
and Valley province, the soils are mainly shallow and are formed 
on strongly folded shales. There the Ashby, Litz and Calvin are 
important soil series. 

On the high Allegheny plateau most of the rocks are sandstone 
and shales of the coal measures, and the soils are mainly in the 
Dekalb, Gilpin and Wharton series. I n  the western part of the 
state, soils formed on interbedded sandstones and red and gray 
shales are dominant, and the important soils belong to the Upshur, 
hluskingum and Westmoreland series. 

Where cropland and steep pastures have been mismanaged, ero- 
sion has been serious, removing from one-half to nearly all the 
original topsoil in many places. (B. J. P.) 

Vegetation.-Before the white man settled in the region that 
became West Virginia, it was covered by a practically unbroken 
forest of hardwood trees, except in the elevated areas where pines 
were predominant. The area was a part of the Appalachian hard- 
~vood forest, early recognized by botanists as richer than any simi- 
lar area in either Europe or Asia in the variety of its plants and in 
thfir economic value. The Appalachian forest then contained, in 
add~tion to representatives of all important genera of European 
forest trees, the folloning trees unknown to Europe: tulip, locust, 
gum, hickory, magnolia, persimmon, ash, oak, maple, walnut, 
beech, chestnut, cherry, buckeye, sycamore, elm, birch, mulberry 
and willow. The growths just named later made West Virginia 
one of the chief hardwood-producing states in the Lnited States. 

Because of excessive cutting, forest fires, blights and insects, 
and the long absence of a conservation policy, only small areas 
of the primeval forest remain. The chestnut trees have disap- 
peared almost entirely. Fortunately, perhaps, the trend to indus- 
try led to abandonment of farm lands and subsequent reforestation. 
Reforestation was aided also by the establishment of a number 
of national and state forests (see Parks and Recreation, belom). 
The timber stands are still predominantly hardwoods, of which 
oak comprises about 54%. 

In addition to trees there are about 1,900 other seed plants or 
higher forms of vegetable life. The forests are filled with beau- 
tiful shrubs, including azaleas (wild honeysuckle), rhododendrons 
(big laurel), kalmias (laurel) and American wistarias. iyest Vir- 
ginia university, Morgantown, catalogued 125 plants that origi- 
nated in Canada and were brought by glaciers or birds to West 
Virginia, nhere they thrived; among these are sumac, yew, club 
moss, hemlock, violet, honeysuckle, raspberry, mountain maple, 
oxalis and holly. Among rare plants is the box huckleberry. 

A n i m a l  Life.-White settlers in western Virginia found deer, 
bears, wolves, pumas (panthers), beaver and elk in large numbers. 
Except for protected deer the large native animals are almost ex- 
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tinct, but the smaller animals found by the first settlers, such as 
foxes, skunks, opossums, raccoons and rabbits, remain. This is 
notably true in those areas left for self-reforestation. Beaver are 
being rehabilitated and trapped under conservation regulations. 
About 268 species of birds have been noted, about one-fourth of 
all the different kinds found in the United States and Canada. 
Wastes from mines and sawmills have been destructive of fish in 
many West Virginia streams. Through stocking, restocking and 
protection, however, enough game fish have been preserved to 
make good fishing, and there are many varieties of nongame fish. 
There are also frogs, toads, mud puppies, turtles and snakes. Only 
two species of native snakes, rattlers and copperheads, are poi- 
sonous. 

Parks,  Monuments  a n d  Recreation.-More than 1,100,000 
ac. of West Virginia are publicly owned and devoted to conserva- 
tion or recreation. There are 20 state parks, embracing approxi- 
mately 41,000 ac.; 1 1  public hunting areas, embracing 92,000 ac.; 
and 9 state forests, embracing 80,000 ac. There are 880,000 ac. of 
national forest lands included in the George Washington and Mo- 
nongahela National forests, by far the larger part being in the 
latter. 

The forest service has established a'park at  Harpers Ferry and 
is restoring it as of 1865. At White Sulphur Springs is located 
the famous Greenbrier hotel. 

HISTORY 

The first inhabitants of West Virginia were mound builders, 
whose mounds still may be seen along the Ohio and Kanawha riv- 
ers. The largest of these, and the largest in the country, located 
a t  Moundsville in the Ohio valley, is 69 ft. high and 927 ft. in cir- 
cumference. Years before the white man arrived an Indian inter- 
tribal war occurred in southern West Virginia, and, by 1700, Indian 
towns, villages and camps along New river had been destroyed and 
the river itself had become a sort of dividing line between the 
Iroquois (q.v.) of the north and the Cherokee (q.v.) of the south. 
White settlers quickly evicted the Indians from the region, but 
the Shawnee (q.v.1 from Ohio frequently raided the settlements. 
Shawnee, Delaware and other Indians occupied the upper Ohio 
valley as late as 1725. 

A contest between the French and English over control of the 
Ohio valley began in the early part of the 18th century. French 
explorers had been to parts of western Virginia as early as 1625. 
An English explorer, Abraham Wood, of Petersburg, Va., explored 
the region in 1671, and New river was called Wood's river for many 
years. The activity of Gov. Alexander Spotswood (9.v.) of Vir- 
ginia, was largely responsible for the movement of settlers into 
the western part of the colony. Spotswood visited the region in 
1716 and brought back glowing reports of it. The first settlers of 
the region may have been Welsh, Scotch-Irish and German pio- 
neers, who as early as 17 19 came by way of Pennsylvania or Mary- 
land, crossing the Potomac near Shepherdstown. The first known 
permanent settler in the state, however, was Morgan ap Morgan, 
who in 1731 made his home on Mill creek in Berkeley county, in 
the eastern panhandle. Perhaps the first recorded settlement west 
of the Alleghenies was made by Jacob Marlin and Stephen Sewell, 
who settled at  Marlinton, in Pocahontas county, in 1749. 

Formation of the Ohio company (9.v . )  in 1749, and the subse- 
quent French and Indian War, determined English dominance in 
the territory now embraced by West Virginia. In  1774, during 
Lord Dunmore's war, Gen. Andrew Lewis defeated the allied In- 
dian nations under Chief Cornstalk in a battle at Point Pleasant. 
Shawnee raids in Mercer and Greenbrier counties and in the bor- 
dering counties of Virginia were nonetheless frequent during the 
American Revolution, and the settlers suffered repeated attacks 
from British-led Indian armies. By 1800 the settlements were 
sufficiently strong to fight off raiding parties. 

After the American Revolution the older settled parts of the 
region filled up rapidly. The first federal census of 1790 enumer- 
ated 55,873 persons living in what is now West Virginia, and by 
1800 the population had increased to 78,592. Completion of the 
National, or Cumberland, road, closely paralleling the northern 
boundary of the state, in 1818 brought in many new settlers. 

Statehood.-Many factors played their parts in the ultimate 
separation of West Virginia from Virginia during the American 
Civil War. Among these were the differences in background, re- 
ligion and interests between the settlers north of the Kana~vha 
river and those in east Virginia. Another was the difficulty of 
transportation to Richmond, the seat of government, from west- 
ern Virginia; after the opening of the Mississippi and the introduc- 
tion of steamboats on the Ohio it was easier to get to New Orleans, 
La. Western Virginians resented their unfair legislative repre- 
sentation; there were few slaves in the area, and since slaves were 
considered part of the population, and representation was appor- 
tioned on the basis of population, the u7esterners were underrepre- 
sented in the legislature. 

Several economic factors also existed. Commercial competition 
between Baltimore and Richmond for control of western Virginia 
played a part. Building of the Baltimore and Ohio railway, fi- 
nanced by the city of Baltimore, through the region was fought by  
eastern Virginia interests. In  addition, the state of Virginia con- 
tracted an enormous debt for improvements in schools, roads, ca- 
nals and railways, but practically none of the money u7as spent 
in the future West Virginia, where schools and roads were des- 
perately needed. A further irritant was the matter of taxation, in 
which western Virginia suffered as a nonslaveholding region, slaves 
being taxed at  a lower rate than other property. 

Talk of separation began as early as the 1820s and continued to 
gain momentum. Shortly before the American Civil War began, 
eastern Virginia, realizing that the western part would almost cer- 
tainly break away if the state seceded from the union, began to 
grant some concessions to the west, but John Brown's seizure of 
the arsenal at Harpers Ferry (q.v.) in 1859 further widened the 
breach between the two parts of Virginia. When on April 17, 186 1 ,  
Virginia voted to secede, 29 of the 46 legislative members from 
what is now M7est Virginia voted against the ordinance (9  voted 
for it, 7 were absent and 1 was excused). 

On April 22, 1,200 citizens met at  Clarksburg and called for a 
general convention to meet a t  Wheeling in May. The convention, 
a t  which 26 counties were represented, voted overwhelmingly 
against secession. At a second convention held in Wheeling on 
June 11 the Virginia ordinance of secession was nullified and pro- 
vision was made for a popular vote on formation of a new state. 
An election was held Oct. 24, 1861, resulting in a vote of 18.408 to  
781 in favour of separation. At a third convention held at  Wheel- 
ing (Nov. 1861 to Feb. 1862) a constitution was drafted. I t  was 
ratified by a vote of 18,862 to 514 in April, and on April 20, 1863, 
President Lincoln caused a proclamation to be issued under which 
West Virginia became the 35th state on June 20, 1863. 

L a t e r  History.-The state made rapid and peaceful progress 
for the next several generations, particularly in school and railway 
construction. 

The years 1870, 1872 and 1876 were marked by Democratic elec- 
tion victories, following the enfranchisement of former Confed- 
erate soldiers. Confederate veterans had been barred from voting 
by the Test act of 1865, which required the voter to swear that  
he had never borne arms against the United States or aided armed 
hostile forces, and under it more than 15,000 adult males were 
disfranchised. When the Democrats elected their first governor 
in 1870, the Test act was repealed, and in 1872 a constitutional 
convention was called. The new constitution, adopted in that  
year, thoroughly remodeled the state government. I n  1896 the 
state returned to the Republican party, which thereafter controlled 
the government until 1933, except during the administration of 
John Jacob Cornwell, elected governor as a Democrat in 1916; 
even during the latter period, however, the legislature remained 
Republican. 

The administration of Gov. Henry D.  Hatfield (1913-17) saw 
the building of the state department of health, adoption of the first 
workmen's compensation law in the United States, creation of the 
department of labour and the public service commission and the 
reorganization of the state department of mines. The administra- 
tion of Governor Cornwell (1917-21) was marked by the creation 
of the state police, or department of public safety, and the payment 
of West Virginia's share of the Virginia debt, necessary because 



WEST VIRGINIA 
bankers declined to purchase $50,000,000 in road bonds until the nually. The 28 circuit judges are elected for t e rns  of eight years. 
Virginia debt was satisfied (see VIRGINIA). A new and modern Justices of the peace are elected by magisterial districts of the 
state capitol was built after the burning of the old capitol in Feb, counties. 
1921. Local Government.-West Virginia towns and cities choose 

The years 1912-21 saw much labour trouble, with a certain their own forms of government from a number of models approved 
amount of violence, calling for the use of the national guard twice by the state legislature. The city-manager form is commonest. 
and the United States army four times in mining territory. Casual- County government is of the county-to~vnship form. 
ties were few, however, despite two marches by armed miners. The Finance.-By the second half of the 20th century the state's 
question of the right to organize unions was ended with the passage chief sources of revenue were sales taxes, federal aid, property 
of the National Recovery act and the Wagner National Labor taxes (on rates of which there is a constitutional limit), goods 
Relations act. and services, other taxes, and sale of bonds; there was no state 

After 1933 West Virginia remained under Democratic control income tax, either corporate or individual. Major items of state 
except for the election of 1956, when Republican Gov. Cecil Under- expenditure were education, highways, public assistance and un- 
wood was elected (though with a Democratic legislature), the employment compensation. The state budget had a cash balance. 
Democrats regaining control of the statehouse in 1960. The prin- The last road bond issue had been voted $50,000,000 in 1948, but 
cipal changes occurring in government under the Democrats were bonds were reissued as other bonds were retired. The state voted 
creation of the department of public assistance and of the county $90,000,000 in 1950 for bonuses to the soldiers of World War I 
unit system of schools, with state aid; and incorporation of the and World War 11. In  Nov. 1956 a bonus for veterans of the 
functions of the county systems of roads into the State Road Korean war also was voted, being paid out of the unexpended bal- 
commission. Numbers of new minor departments of state govern- ance of the appropriation of 1950. 
ment were created. I n  national elections the state also voted 
Democratic after 1932, with the exception of 1956 when the voters POPULATION 

supported Republican Dwight D. Eisenhower. I n  1960 West Vir- The population of West Virginia in 1870 was 442,014; in 1890 i t  
ginia was back on the Democratic side, supporting John F. Kennedy was 762,794; in 1910, 1,221,119; in 1940, 1,901,974; in 1950, 
for  president and with both senatorial seats and five out of six 2,005,552; and in 1960, 1,860,421. This last figure represents a 
house seats occupied by Democrats. An increasingly important decrease of 7.2% from the population in 1950. The population per 
factor economically as well as politically was prolonged unemploy- square mile in 1960 was 76.9, as compared with 83.3 in 1950, with 
ment in the state and the depressed nature of the coal industry 79.0 in 1940, and with 49.6 for the United Statesin 1960. 
after World War 11. 

West Virginia: Places of 5,000 or More Population (1960 Census)* 
GOVERNMENT 

At the time of its adoption, in 1872, the West Virginia consti- 
tution was described by its critics as reactionary. Revision by a 
constitutional convention requires the approval of a majority of 
the members elected to each branch of the state legislature and 
of a majority of the participating voters in an election held not 
less than three months after the passage of the legislative author- 
ization. As in the case of constitutional amendments submitted 
to the voters by a two-thirds majority of the members elected to 
each house of the legislature, a new constitution would have to 
be approved by a majority of the participating voters to be effec- 
tive. All residents of the state who are 21 years old and native 
or naturalized citizens are entitled to vote, provided they con- 
form to the requirements of a registration law passed in 1902 and 
amended from time to time thereafter. 

Executive.-The executive department of the state government 
consists of the governor, auditor, treasurer, attorney general, secre- 
tary of state, superintendent of free schools and commissioner 
of agriculture, who jointly constitute the board of public works 
charged with making the biennial budget and assessing public- 
service utilities. They are elected by the people at  the time of 
the regular presidential election. The governor is ineligible for 
re-election to a second consecutive term. With the approval of 
the senate he appoints all state officers whose selection is not Xote: Dash indicates place did not exist during reported census, or data not available. 

otherwise vested, and practically all of his appointees, except the 
controlling boards of the institutions of higher learning, are subject Of the 1960 population 476,674, or 25.6%, lived in incorporated 
to summary removal. places of 2,500 or more, as compared with 32.1% in 1950. The 

Legislative.-The legislature consists of a senate of 32 mem- state has four standard metropolitan statistical areas, which are 
bers and a house of delegates of 100 members. Two senators are Charleston, Huntington-Ashland, Steubenville-Weirton and Wheel- 
chosen from each of 16 districts for four-year terms; one-half of ing (three of whichinclude portions of surrounding states). These 
them retire biennially. The delegates are apportioned among the areas had a total population of 865,803; this included the West 
counties on a population basis, but each county is entitled to one Virginia portion, 575,137, or 30.9% of the total population of the 
delegate. The legislature meets in odd-numbered years, and its state in 1960. 
acts are subject to executive veto, which may be overridden by a The number of occupied dwelling units (or households) in 1960 
majority of the total membership of each house. From the mid- \i7as approximately 576,000, as compared with 527,000 in 1950 and 
1930s most legislatures referred special problems to interim com- 445,000 in 1940. The average population per household had de- 
mittees instructed to study and report. clined from 4.3 in 1940 to 3.8 in 1950 and to 3.2 in 1960. 

Judiciary.- The judicial power of the state is vested in a su- The population of the state was distributed by colour and na- 
preme court of appeals, in circuit courts, in inferior tribunals tivity in 1950 as follows: 92.5% native white; 1.7% foreign-born 
(domestic, common pleas, criminal, intermediate and juvenile) and white; and 5.8% nonwhite, practically all Kegro. There were 
in justices of the peace. The highest court, consisting of five 100.0 males per 100 females in the native white population, and 
judges elected for 12-year terms, holds two regular terms an- 101.1 in the Negro population; 6.8% of the population was 65 

Place 

Totalstate . . . . . :?;,"ad : : : 
Buckhannon. . . . . 
Charleston . . . . . 
Clarksburg . . . . . 
g~,":: : : : : : 
Fairmont , . . . . 
.$::Ep,": : : : : 
Huntington . . . . . 
Keyser . . . . . , 
blartinsburg. . . . . 
:::%:,",;,": : : : 
Sew Martinsville. . . . 
Xitro , . . . . 
parkemburg . . . . . 

Pleasant . . . . 
Princeton . . . . , 

s t .  Albans . . . . . 
~ 9 ~ ~ ~ ~ f " ' 1 e ~ . " n :  : : : 
weirton. . , . . .. 
; : - : : : 
:;zz?& : : : : : 
Williamson . . . , , 

*Populations are reported as 

Population 

constituted a t  date of each census. 

1920 

1,463,701 

1::;;; 
3,785 

39,608 
27,869 

,,,, 
11,851 

38:;;; 
50,177 
6,003 

12,515 

::;$ 
2,341 - 

20,050 
3,059 
6,224 
2,825 
' 9 6 5 '  

- 

:;$$ 
5.::1g 
6,819 

1960 

1,860,421 

:98:26$ 
6,386 

85,796 
28,112 

':;$:; 
27,477 

2;:;: 
83,627 

6,192 
i s , l i s  

5,607 
6 894 

44:797 
5,785 
8,393 

15,103 

28:201 

55:::; 
; 
6,746 

1900 

958,800 

4,::; 
1,589 

11,099 
4,050 - 

5,655 

:;$:: 
11,923 
2,536 
7,564 

i;::; 
1,089 - 

11,703 
1,934 - 

816 

- - 
- 

2,:;; 

3ki$ - 

1950 

2,005,552 

6?;5$ 
6,016 

73,501 
32,014 

; 
29,346 

; 
86,353 

6,347 
15,621 

; 
4,084 
3,314 

29,684 
4,596 
8,279 
9,870 

l:x:;: 

21:005 

2;;; 
; 
8,624 

1940 ----- 
1,901,974 

::$:? 
4,450 

67,914 
30,579 

; 
23,105 

::::: 
78,836 
6,177 

15,063 

:::!;; 
3,491 
2,983 

30,103 
3,538 
7,426 
3,558 

'!$::: - 

:;$ 
$ 
8,366 



WEST VIRGINIA PLATE I 

B Y  COURTESY OF (BOTTOM)  THE B A L T I M O R E  AND O H I O  R A I L R O A D  COMPANY;  PHOTOGRAPH, (TOP)  HERBERT LANKS-FROM PIX 

T H E  S T A T E  CAPITOL A N D  H A R P E R S  F E R R Y  

Top:  The state capitol a t  Charleston, designed by Cass Gi lber t  in  Ital ian B o t t o m :  Harpers Ferry, scene of John Brown's historic ra id on the federal 
Renaissance style, was completed i n  1932.  Embossed w i th  gold leaf, a arsenal in  1859.  The position of the town a t  the lower end of the Shenan- 
dome 3 0 0  ft. h igh  crowns the central u n i t  which measures 1 2 0  by 558  ft. doah valley made it a place of strategic importance dur ing  the C iv i l  War 
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B Y  C O U R T E S Y  O F  ( T O P  L E F T ,  B O T T O M  L E F T )  W E S T  V I R G I N I A  I N D U S T R I A L  A N D  P U B L I C I T Y  C O M M 1 5 S I O N ,  ( T O P  R I G H T )  C H E S A P E A K E  A N D  O H I O  R A I L W A Y  C O M P A N Y ,  [ B O T T O M  R I G H T )  

C A R B I D E  A N D  C A R B O N  C H F M I C A L S  C O M P A N Y ;  P H O T O G R A P I i ,  ( C E N T R E  L E F T )  P H I L I P  G E N D R E A U  

SCENES IN WEST VIRGINIA 

T o p  le f t :  Zion Episcopal church (1852). Charles Town. I n  the old church. ranks first among coal-producing states i n  the U.S. 
yard are the graves of many members of the Washington family, and of B o t t o m  le f t :  Old Stone church, Lewisburg (1796). was the first Presby- 
Revolutionary and Confederate soldiers terian Church west of the Allegheny mountains 

T o p  right: Greenbrier hotel, Whi te Sulphur Springs, a famous resort B o t t o m  r i g h t :  Chemical manufacturing p lant  a t  South Charleston. Cheml- 
Cen t re  le f t :  Coal mines near the West Virg in ia turnpike. West Virginia cals and chemical products are the state's leading industries 
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years old or over; and 47.0% of the population 14 years old and 
over was in the labour force. 

Of the total number of employed males, 12.0% was engaged 
in agriculture, 26.8% in mining, 6.3% in construction, 19.6% in 
manufacturing and 19.7% in transportation and trade. 

West Virginians are 97.5% native-born, and persons of English 
descent predominate. There are strong German elements in the 
eastern and northern panhandles, however, and a considerable 
Scotch-Irish element in southern West Virginia. Northern West 
Virginia was populated largely by persons from New York, Penn- 
sylvania and Maryland, and southern West Virginia almost wholly 
by former Virginians, except for Negroes brought in from North 
Carolina. 

Methodists and Baptists predominate in the state, but there is a 
considerable Roman Catholic population in the northern pan- 
handle, particularly in the city of Wheeling, and a large Presby- 
terian group in the Kanawha valley. 

EDUCATION 

P u b l i c  Schools.-Enactment of a county unit law in 1933 
changed the school system from one of magisterial districts to one 
in which the county unit system prevailed, with consolidation of 
school districts where improved roads permit and a uniform sys- 
tem of salaries for teachers in grade and high schools; a free 
textbook system also was adopted. By the second half of the cen- 
tury the state's elementary schools enrolled about 300,000 pupils 
annually, high schools had about 170,000 students, and teachers 
numbered 10,500 in the elementary schools and 7,000 in the second- 
ary schools. The total net revenue for public school education 
was nearly $200,000,000 yearly, of which more than half was state 
aid. 

Racial integration is complete in the schools of West Virginia, 
and there is no contention. An unusual situation is found in the 
former Negro colleges, to which many white students have been at- 
tracted. Storer college, in Harpers Ferry, a former Negro college, 
has ceased operation. I n  some sections Negroes have retained their 
own secondary schools through agreement. 

H i g h e r  Education.-There are 11 state-supported institutions 
of higher learning, chief among which is West Virginia university, 
a t  Morgantown. A coeducational land-grant institution, the uni- 
versity was established in 1867 as the Agricultural College of 
West Virginia. I t  is governed by a nine-member board of gover- 
nors, appointed by the governor for nine-year staggered terms. 
The university's colleges and schools include arts and sciences, 
agriculture, commerce, dentistry, education, engineering, journal- 
ism, law, medicine (a new medical school was opened in 1960), 
mines, music, pharmacy and physical education. Enrollment ap- 
proaches 7,000 annually, and the faculty numbers nearly 500. 
Potomac State College of West Virginia university, at Keyser, is 
a junior college preparatory to the university. 

The other state-controlled institutions of higher education are 
Bluefield State college (chartered 1895), Bluefield; Concord col- 
lege (1875), Athens; Fairmont State college (1867), Fairmont; 
Glenville State college (1872), Glenville ; Marshall college (183 7), 
Huntington; Shepherd college (1872), Shepherdstown; West 
Liberty State college (1837), West Liberty; West Virginia Insti- 
tute of Technology (1895), Montgomery; West Virginia State 
college (1891), Institute. These are under the control of a state 
board of education of nine members. 

Private and denominational colleges are Alderson-Broaddus col- 
lege (Baptist; 187 I ) ,  Philippi; Bethany college (Disciples of 
Christ ; 1840), Bethany; Davis and Elkins college (Presbyterian; 
1904), Elkins; Salem college (Baptist; 1888), Salem; West Vir- 
ginia Wesleyan college (Methodist ; 1890), Buckhannon ; Morris 
Harvey college (nonsectarian; 1888), Charleston; Wheeling col- 
lege (Roman Catholic; 1954), Wheeling. There are two private 
junior colleges, Greenbrier college (for women), a t  Lewisburg, 
and Beckley college, a t  Beckley. 

HEALTH, WELFARE AND CORRECTIONS 

Under the office of public institutions the state maintains a chil- 
dren's home a t  Elkins for orphaned and neglected boys and girls, 

and eight hospitals and sanitariums, as well as three correctional 
institutions (a forestry camp for boys at  Davis; an industrial 
school for boys at  Grafton; and an industrial home for girls a t  
Salem) and three penal institutions (a state prison for women a t  
Pence Springs; a penitentiary at  Moundsville; and a medium se- 
curity prison located on a farm near Huttonsville). 

Under the department of mental health there are five hospitals 
for the mentally ill and a training school for mentally defective 
children a t  St. Marys. 

THE ECONOMY 

Agriculture.-West Virginia agriculture is primarily part-time 
or subsistence in nature, but there were nearly 22,000 commercial 
farms in the state out of the 68,583 recorded in the 1954 census of 
agriculture. Early agricultural development was confined to the 
many small valleys and areas bordering the rivers and the eastern 
panhandle. Later agricultural development was more or less inci- 
dental to the development of the lumber and mineral industries, 
which brought into cultivation much hill land. Twentieth-century 
changes in the mineral industries caused some decreases in popula- 
tion in rural areas coupled with a decline in cultivated crops and 
a shift to livestock farming enterprises. Many agencies assisted 
in changing interests to horticulture, livestock and livestock prod- 
ucts, among them being the Grange ( 9 .v . )  ; the West Virginia uni- 
versity college of agriculture working through county and extension 
agents; the West Virginia Agricultural Experiment station; the 
state department of agriculture, established in 1911; boys' and 
girls' clubs, functioning since 1907; 4-H clubs, with headquarters 
a t  Jackson's Mill since 1921 ; the Future Farmers of America; and 
a number of other societies and associations. 

Under the stimulus of these agencies and the demands of a grow- 
ing population the total state gross farm income reached an all- 
time high in 1951 of $192,700,000. Four-fifths of the cash total 
was for livestock and livestock products sold. 

After 1953 gross farm income held near the $150,000,000 level 
because of declining production and lower average prices received. 
The number of farms declined gradually to about 64,000 in the 
late 1950s from the peak of 105,000 recorded in 1935. Though the 
net farm income for the state in 1958 ($904 per farm) was the 
lowest in the nation, this does not reflect the fact that more than 
one-half the farm families received more income from other sources 
than from farming. 

The principal agricultural crops are corn, wheat, oats, tobacco, 
apples (commercial), peaches and potatoes. 

Industry.- The value of manufacturing output in West Vir- 
ginia by the early 1960s was around $2,500,000,000 annually, and 
about 130,000 West Virginia workers found employment in manu- 
facturing. The durable goods manufacturing industry, with an 
output valued a t  around $1,500,000,000, was led by the metals in- 
dustry (primary metals, machinery and fabricated metals). The 
glass, clay and stone products industries were only slightly less 
important; more than 4% of all U.S. workers in such industries 
were employed in West Virginia. 

The nondurable segment of the state's industry produced goods 
worth more than $1,000,000,000 annually, the chemical manu- 
facturing industry, employing an average of 27,000 workers, leading 
this division. Food, textile, apparel, printing-publishing and petro- 
leum-coal products industries were also important to the state's 
economy. 

Minerals.-Bituminous coal is the most abundant and the most 
valuable mineral in West Virginia. The state's 136 coal seams, 62 
of which are mineable, contain about 63,000,000,000 tons. There 
are also thinner (three feet and less) and lower-grade beds con- 
taining about 40,000,000,000 tons. The coal area is 17,280 sq.mi., 
but the total mineable area is equivalent to about 37,550 sq.mi., or 
about 1: times the entire area of the state. Of the 55 counties 
44 are underlaid by mineable coal. In  1936 West Virginia became 
first among the soft-coal-producing states. More than 50,000 
miners are employed, and total all-time production (to 1960) 
was about 6,375,000,000 tons. 

From 1909 to 1924 West Virginia was first among the states in 
the production of natural gas, with a peak of 308,617,101,000 cu.ft. 
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in 1917. In  1924 the state dropped to third place, being passed in chief. He resorted to guerrilla warfare, making numerous hit- 
by both Oklahoma and California, and after the discoveries of and-run raids on British troops, their supplies and lines of com- 
gas in the southwest its position was still further lowered. Dur- munication, and narrowly evaded capture on many occasions. 
ing the decade ending in 1950 the average annual production of In  May 1902 he was still prepared to continue the struggle, in spite 
the state's 15,800 gas wells was more than 200,000,000,000 cu.ft., of the growing success of British countermeasures, but eventually 
but the amount of natural gas imported in 1959 by pipelines from he yielded and was a signatory of the treaty of Vereeniging 
the southwest for redistribution to the east by West Virginia (May 31, 1902). 
networks was almost as great as the volume produced within the De Wet was minister of agriculture in the Orange River colony 
state. After the peak year of 1900, when a total of 16,195,675 bbl. under responsible government from 1907 to 1910 and represented 
was extracted, West Virginia's production of high-quality crude that colony in the national convention (1908-09) which drafted 
oil declined rapidly. By the early 1960s it  was around 2,000,000 the constitution of the Union of South Africa. Although he did 
bbl. annually. not sit in the Union parliament, he threw his great influence on 

Among other widely distributed minerals are rock salt, under- the side of J. B. M. Hertzog when the latter left Louis Botha's 
lying about 2,400 sq.mi. along the Ohio river and forming the cabinet and party and founded the Nationalist party (1913). After 
basis of chemical industries that produce pigments, plastics, the outbreak of World War I he opposed Botha's decision to con- 
pharmaceuticals, chlorine, caustic soda and insecticides; the salt quer German South-West Africa and, in conjunction with C. F. 
brines of the Kanawha valley, which, after World War I, made Beyers, organized a rebellion. Captured in Dec. 1914, he was 
possible the beginning of the great chemical industry; practically found guilty of treason and sentenced to six years' imprisonment 
pure glass sand, the use of which for scientific purposes placed but was released in Dec. 1915. H e  died on Feb. 3,  1922, in the 
West Virginia high among the states in volume output; stone, river Dewetsdorp district, Orange Free State. 
sand and gravel, used extensively in construction; and clays, used De Wet was an ardent Calvinist. He believed that it was the 
in the northern panhandle for the fabrication of pottery and china. destiny of Afrikaners to rule South Africa as an independent state, 
Other minerals of more or less commercial value include grahamite, and that African and coloured people were inferior beings. Conse- 
once mined extensively in Ritchie county; nitre, in Greenbrier, quently, he is regarded by Afrikaner nationalists as one of their 
Monroe and Pocahontas counties; psilomelane and pyrolusite, in great heroes. (L. M. T.) 
Monroe county; sphalerite, in Jefferson county; and limonite, WETTIN, the name of a family from which many European 
hematite and siderite, found in a number of counties. Minerals of dynasties have sprung. Dietrich, of the tribe of the Buzici, left 
limited occurrence include barite, bromine, celestite, fluorspar, two sons, Dedo (count of Hassegau, 997; d. 1009) and Frederick 
galena and gypsum. (d. 1017), who received lands taken from the Wends, including 

T r a n s p o r t a t i o n  a n d  Communication.- The major factor in the county or Gau of Wettin on the right bank of the Saale. Dedo's 
transportation at  mid-20th century was the discontinuance of many son Dietrich married Matilda, daughter of Ekkard I,  margrave of 
passenger trains, the increase in air flight, and the replacement of Meissen. Their son Dedo I1 obtained the Saxon Eastmark and 
streetcars by buses. Passenger, cargo and air mail service were lower Lusatia in 1046, but in 1069 quarreled with the emperor 
provided to all the major cities. Martinsburg was the headquarters Henry IV and was compelled to surrender his possessions. He 
of the national guard jet transport. Road mileage totaled more died in 1075, and his lands were granted to his son Henry I, who 
than 31,000. In  addition, the 88-mi. West Virginia turnpike, in 1089 was invested with the mark of Meissen. In  1103 Henry 
constructed by private capital between Charleston and Princeton, was succeeded by his cousin Thimo (d. 1104), who built a castle a t  
one of the most modern mountain roads in the wor!d, had a 4 mi. Wettin and was called by this name. Henry 11, son of Henry I ,  
highway tunnel, all parts of which were under television super- followed, but died childless in 1123; his cousin, Conrad I ,  son of 
vision by an outside watchman. More than 375 mi. of navigable Thimo, claimed Meissen, of which he secured possession in 1130, 
water

w

ays on the Ohio, the Monongahela, the Kanawha and the and in 1136 the emperor Lothair I1 added lower Lusatia to his pos- 
Big Sandy link the state with Pittsburgh and with the Mississippi sessions. Conrad abdicated in 1156 and his lands were divided be- 
and the Gulf of Mexico. tween his five sons; Meissen ( q . ~ . )  fell to Otto and the county 

I n  the early 1960s there were more than 500,000 telephones in of Wettin to the fourth son Henry, whose family died out in 
the state, more than 50 radio stations, 9 television stations and 1211. Wettin then passed to the descendants of Conrad's youngest 
about 30 daily newspapers. son Frederick. and in 1288 the countv. town and castle of Wet- 

BIBLIOGRAPHY.-c.-H: Ambler, West  Virginia, the Mountain State 
(1940), Francis H .  Pierpont, Union W a r  Governor o f  Virginia and 
Father o f  Wes t  Virginia (1937), George Washington and the West  
(1936) ; Thomas C. and Mary M. Atkeson, Pioneering in Agriculture 
(1937) ; J .  M. Callaban, History of Wes t  Virginia, Old and New 
(1923) ; Roy Bird Cook, Washington's Western Lands (1930) ; Paul H. 
Price, Rietz C. Tucker and Oscar L. Haught, Geology and Natural 
Resources o f  W e s t  Virginia (1938) ; H .  C. Shetrone, T h e  Mound- 
builders (1930) ; Edward C. Smith, T h e  Bovderland i n  the Civil W a r  
(1939) ; F. P. Summers, T h e  Baltimore and Ohio in  the Civil W a r  
(1939) ; West  Virginia Blue Book (formerly the Legislative Manual) 
(published annually from 1916, except in 1932). Current statistics 
on production, employment, industry, etc., may be obtained from the 
pertinent state departments; the principal figures, together with the 
current history, are summarized annually in the Britannica Book o f  the 
Year,  American edition. (C. H .A. ;  K. K. McC.) 

WET, CHRISTIAAN RUDOLF DE (1854-1922), South 
African soldier, who was commander in chief of the Orange Free 
State forces in the South African War (9.v.) and a leader of the 
1914 rebellion, was born in the Smithfield district, Orange Free 
State, on Oct. 7, 1854. De Wet fought with the Transvaal Boers 
in their war for independence (1880-81) and then served his po- 
litical apprenticeship as a member of the Transvaal volksraad 
(parliament). He later returned to the Free State and became a 
member of its volksraad. In  the first months of the South African 
War he was with the Free State forces in Natal. He was trans- 
ferred to the western Free State front in Dec. 1899 and, soon after 
Piet Cronje's surrender at  Paardeberg (Feb. 1900) and the British 
occupation of Bloemfontein and Pretoria, became commander 

tin were sold to the archbishop of Magdeburg, eventually becoming 
incorporated in the kingdom of Prussia. 

Conrad I and his successors had added largely to their posses- 
sions, until under Henry I11 the Illustrious, margrave of Meissen 
(1221-88), who acquired Thuringia (q.v.), the lands of the Wet- 
tins stretched from the Oder to the Werra and from the Erzgebirge 
to the Harz mountains. Frederick the Warlike (1381-1428) be- 
came electoral duke of Saxe-Wittenberg in 1423. 

From his son Frederick are descended the Ernestine and Alber- 
tine branches of the family. To  the former belong the dukes of 
Saxe-Weimar-Eisenach (grand dukes of Saxony), of Saxe-Mei- 
ningen, of Saxe-Altenburg and of Saxe-Coburg-Gotha (whence the 
kings of Belgium from 1831, of Portugal from 1837 to 1910, of 
Great Britain from 1901 and of Bulgaria from 1908 to 1946); to 
the latter, the electors (who were also kings of Poland from 1697 
to 1763) and the kings of Saxony (9.v.). 

WEXFORD, a county of Ireland in the province of Leinster, 
bounded north by Wicklow, east and south by St. George's channel 
and west by Waterford, Kilkenny and Carlow. The land area is 
581,061 ac. or 908 sq.mi. Pop. (1961) 83,259. The number of 
sandbanks makes navigation dangerous near the shore. The only 
safe harbour on the east coast is Wexford harbour, which, because 
of a bar, is not accessible to large vessels at ebb tide. The artificial 
harbour of Rosslare, outside Wexford harbour to the south, was 
therefore opened in 1906. On the south coast the great inlet of 
Waterford harbour separates the county from Waterford and 
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Kilkenny, and among several inlets Bannow bay is the largest. 
South from Crossfarnoge point are the Saltee Islands, and Coning- 
nlore and Coningbeg, beyond the latter of which is the Saltee 
lightship. Southeast from Greenore point is the Tuskar rock. 

An elevated ridge on the northuestern boundary forms the 
termination of the granite range in Wicklow. and in Croghan Kin- 
shela, on the borders of Wicklow, rises to a height of 1,993 ft. On 
the western border another range, situated chiefly in Carlow, ex- 
tends from the valley of the Slaney at  Ne~vtownbarry to the con- 
fluence of the Barrow ~ i t h  the Nore at  New Ross, and reaches 
2,409 ft. in Blackstairs mountain and 2,610 ft, in Mt. Leinster on 
the border of Countv Carlo~v. In  the southern district a hilly re- 
gion, reaching in Forth mountain a height of i64 it.. forms ~ ~ i t h  
Wexford harbour the northern boundaries of the baronies of Forth 
and Bargy. a peninsula of flat and fertile land. The Slaney river 
enters the county in the northwest and f l o ~ ~ s  southeastward to 
Lf7exford harbour. Its chief tributary. the Bann, flows southwest- 
ward from the borders of LVicklow. The Barrow forms the west- 
ern boundary of the county from the Blackstairs mountains till 
its confluence with the Suir at Waterford harbour. 

The northern portion of Wexford nas included in Hy Kinselagh, 
the peculiar territory of the 3lacMurroughs. overlords of Leinster, 
who had their chief residence at Ferns. Dermot MacMurrough, 
having been deposed from the kingdom of Leinster, asked help of 
Henry 11, king of England, secured the aid of the 2nd earl of Pem- 
broke ("Strongbow") and obtained assistance from Robert Fitz 
Stephen and Maurice Fitz Gerald of Wales. In 1169 Fitz Stephen 
landed at Bagenbon on the south side of Fethard and captured the 
town of Wexford. After this Dermot granted the territory of Rex- 
ford to Fitz Stephen and Fitz Gerald. MacMurrough having died 
in 1171. Strongbow became lord of Leinster At first Henry I1 
retained Wexford, but in I I 74 he committed it to Strongbow. 

\Vexford was one of the 1 2  counties into which the conquered 
territory in Ireland is generally stated to have been divided by 
King John, and formed part of the possessions of if'illiam Marshal, 
earl of Pembroke. I t  ultimately passed to John Talbot. earl of 
Shrewsbury, who in 1446 mas made earl of \fTaterford and baron of 
Dungarvan. The distr~ct was actlvely concerned in the rebellion 
of 1641; and during the Cromwellian campaign the toan of Lf'ex- 
ford was carried by storm in 1649. \Vexford was the chief seat 
of the rebellion of I 798. in which local priests played a prominent 
part. 

Evidences of the Danish occupation are seen in the numerous 
raths, or encampments, especially at Dunbrody. Enniscorthy and 
New Ross. Among the monastic ruins special mention may be 
made of Dunbrody abbey, of great extent, founded about 1178 for 
Cistercian monks by Hervey de Montmorency, marshal of 
Henry 11; Tintern abbey. founded in 1 2 0 0  by William Marshal 
and peopled by monks from Tintern abbey in Monmouthshire; 
the abbey of St. Sepulchre. LVexford. founded shortly after the 
invasion by the Roches, lords of Fermoy: Ferns abbey, founded 
by Dermot Alachfurrough (nith other remains including the 
modernized cathedral of a former see, and ruins of a church) ; and 
the abbey of New Ross. founded by St. Alban in the 6th century. 
Old castles include Ferns dismantled by parliamentary forces in 
1641 and occupying the site of the old palace of the LfacMur- 
roughs; Enniscorthy. founded by Raymond le Gros: Carrick castle, 
near \Vexford, the first built by the English; and the fort of Dun- 
cannon. 

The soil of the county of lt'exford consists mostly of a cold stiff 
clay resting on clay slate. Preglacial sands and gravels are used 
for liming fields, under the name of "manure gravels," on account 
of the fossil shells which they contain. The interior and western 
districts are much inferior to those round the coasts. In the south- 
eastern peninsula of Forth and Bargy the soil is a rich alluvial 
mould mixed with coralline sandstone and lin~estone. The penin- 
sula of Hookhead, as a result of the limestone formation, is spe- 
cially fruitful. In the western districts of the county there are large 
tracts of turf and peat moss. The principal crops are oats. barley, 
turnips. wheat and potatoes. The numbers of cattle, sheep, pigs 
and poultry are well maintained. Except in the town of lf'exford 
the manufactures are of small importance. The toun of \Vexford 

is the headquarters of sea and salmon fishing districts, and there 
are a few fishing villages on the inlets of the south coast. 

A railway branch line enters the county from the northeast and 
serves Wexford by way of Enniscorthy. ~ \ i t h  a branch westward to 
New Ross from Macmine Junction. Palace East, on this branch 
line, is also served by the Kildare line. Wexford has railway con- 
nections with Rosslare. and a line across the south of the county 
connects it also with if'aterford (County Raterford) .  There 
is water communication for barges by the Slaney to Enniscorthy; 
by the Barrow for larger vessels to New Ross and by this river 
and the Grand canal for barges to Dublin. The administrative 
county of Wexford returns five members to dail eireann. 

WEXFORD, a seaport and the county town of County Wex- 
ford, Ire., 83 mi. S. of Dublin by road. Pop. (1956) 10,838. 
Wexford was an early colony of the English. having been taken by 
Robert Fitz Stephen in I 169. In  1318 the town received a charter 
from Aymer de Valence, which was extended by Henry IV in 1411 
and confirmed by Elizabeth I in I j j8. I t  was besieged and sacked 
by Oliver Cromwell in 1649, and in 1690 it was garrisoned for Wil- 
liam 111. In  1798 it was made the headquarters of the rebels, who, 
however, surrendered it on June 2 I .  

Wexford harbour, formed by the estuary of the Slaney, is about 
5 mi. from north to south and about 4 mi. from east to west. There 
are quays extending nearly 900 yd. A bar at  its mouth prevents the 
entrance of vessels drawing more than 12 i t .  An artificial harbour 
was therefore opened at  Rosslare in 1906, and this is connected 
with Wexford by a railway (84 mi.) and is served by the passenger 
steamers from Fishguard. Some remains exist of the old walls and 
flanking towers. The Protestant church, near the ruins of the 
ancient abbey of St. Sepulchre or Selskar, is said to occupy the 
spot where the treaty was signed between the Irish and the English 
invaders in 1169. At Carrick, 2 mi. W., the Anglo-Normans 
erected their first castle. The principal exports are agricultural 
produce, livestock and whisky. Shipbuilding is carried on, also 
tanning, malting, brewing, iron founding, distilling and the manu- 
facture of artificial manure, flour, agricultural implements, rope and 
twine. Wexford is the headquarters of salmon and sea fishery dis- 
tricts. I t  is the seat of the Roman Catholic diocese of Ferns. 

WEYBRIDGE: see WALTON AND WEYBRIDGE. 
WEYDEN, ROGIER VAN DER ( c .  140-1464), Flemish 

painter, the most influential artist of his time, born a t  Tournai, 
was painter to the town of Brussels (1435-64) and enjoyed the 
patronage of the Burgundian and various Italian courts (Este, 
Medici). His early career remains controversial. H e  was prob- 
ably the Maistre Rogier de le Pasture who received an honor- 
arium of wine at  Tournai in 1426; he is also most generally 
identified with the Rogelet de le Pasture who was apprenticed to 
the Tournai painter Robert Campin (9.v.) in 1427 and the Maistre 
Rogier de le Pasture who entered the painters' guild there in 1432, 
although this namesake is regarded by some as a separate person- 
ality. Linked with this problem is that of the attribution of a 
group of pictures showing a more primitive and virile version of 
Rogier's style. These, either assigned to the youthful Rogier or 
to his putative master Campin, include "Entombment" (in private 
collection), and "Annunciation" (Metropolitan museum, New 
York), triptychs, altar wings and fragment (Frankfurt),  "Nativ- 
ity" (Dijon), "Marriage of the Virgin" and altar wings dated 1438 
(Madrid), "Virgin and Child" (London), "Madonna on a Cres- 
cent" (Aix-en-Provence), a diptych with the "Trinity" and the 
"Madonna at  the Chimney" (Leningrad) and a few portraits 
(Berlin, London). 

No painting is authenticated as Rogier's by contemporary docu- 
ments, but those attributed in early texts provide a reasonably 
secure basis for the reconstruction of his mature work. The monu- 
mental "Deposition" commissioned by the Louvain Archers' guild 
for their chapel in Notre-Dame-hors-les-Murs. then sent to the 
Escorial, Madrid, for Philip I1 of Spain by Mary of Hungary and 
now in the Prado, Madrid, clasely related to the group just men- 
tioned, is probably of the 143os, as are probably the "Annuncia- 
tion" (Louvre, Paris) and "St. Luke Painting the Portrait of the 
Virgin" (Boston; replicas in Munich, Leningrad, Vienna). The 
large polyptych of the "Last Judgment" commissioned by the 
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chancellor N. Rolin for his hospital in Beaune and the "Calvary" 
triptych a t  Vienna date from the following decade. Of numerous 
smaller religious pieces, the triptychs of "The Virgin" (Granada, 
S e w  York, Berl~n)  and of "John the Baptist" (Berlin) are prob- 
ably fairly early; of a l~ t t l e  later date are the "Seven Sacraments" 
( A n t ~ e r p )  painted for the bishop of Tournai, Jean Chevrot, and 
the large "Christ on the Cross" and "The Virgin and St. John," on 
two panels (Philadelphia); the "Entombment" (Florence) and 
"Virgin and Salnts" (Frankfurt) show Italian compositional ideas, 
perhaps assimilated during the reported visit to Rome in the Holy 
year 1450; the Braque triptych (Paris) is dated 1450-52 by inter- 
nal evidence; the triptych of the "Nativity" (Berlin) painted for 
Peter Bladelin, receveur ge'ndral of Philip the Good and founder 
of Middelburg (Zealand), and of the "Adoration of the Magi," 
called "Columba Altar" (h3unich) from St. Columba in Cologne, 
are probably late. Rogier's secular works include a lost bathing 
scene described by B. Facius, and the four large panels exemplify- 
ing Justice (Trajan and Herkinbald), ~ h i c h  were in the Brussels 
town hall and were buried in the bombing of 1695. Reflections of 
them remain in tapestries in Bern. There are some sensitive por- 
traits, most of them being part of a diptych: "Charles the Bold" 
(Berlin), "Francesco d'Esten (New Tork) ,  "Jean de Gros" (Chi- 
cago), "Laurent Froimont" and the "Knight f ith a Spire" (Brus- 
sels), etc. 

BY C O U R T E S Y  O F  T H E  J O H N  G J O H N S O N  COLLECTION, PHILADELPHI& 

"THE V IRGIN  AND ST. JOHN." AND "CHRIST ON THE CROSS." BY VAN DER 
WEYDEN 

Rogier's style, whether or not derived from Campin's, oryes its 
crystalline vision and colour to Van Eyck, but the profound reli- 
gious emotion, expressed through Gothic linear rhythms, is his 
own. In this personal vein of Netherlandish realism, he not only 
produced unique masterpieces, but also explored a new world of 
religious art and profoundly affected the whole course of European 
painting in the second half of the 15th century. 

BIBLIOGRAPHY.-F. Winkler, Der Meister van  Fle'malle und Rogier 
valz der W e y d e n  (1913) ; M. J.  Friedlander, Die altniederlandische 
Malerei, ii (1926) and xiv (1937) ; E. Renders, La Solution d u  problBnze 
V a n  der Weyden-Fle'inalle-Ca?npinn z vol. (1931) ; M. Davies, "Van der 
Weyden and Robert Campin" in Burlilzgton Jfagazine (1937) ; Hulin de 
Loo in the Biographie nationale de Belgique, xxvii (1938) ; C. de Tolnay, 
Le  Maitre d e  Fle'malle et les frires V a n  Eyck (1939) ; F. Winkler, 
"Fli.malle-Meister-1)Hmmerung" (Pantheon 1941 and Thieme-Becker, 
vol. xxxv) ; H. Beenken, Rogier van  der Weyden (1951) ; E. Panofsky, 
Early Netherlandish Painting, etc. (19 j 3 ) .  (J. FE.) 

WEYERHAEUSER, FREDERICK (1834-1 914), pioneer 
U.S. lumberman, was born in Keidersaulheim, Ger., on Sov. 2 1 ,  
1834. He migrated to the United States in 1852 where he soon 
entered the lumber business in Illinois. In 1899 he led a group of 

lumbermen to the state of Washington where they purchased 900,- 
000 ac. of Douglas fir from the Northern Pacific railroad. They 
formed the Weyerhaeuser Timber company in 1900. Weyer- 
haeuser served as president of this and other lumber companies 
until his death on April 4. 1914. The ii7eyerhaeuser firm became 
the largest lumber company in the United States, in 1957 owning 
3,200,000 ac. of timberland. The Weyerhaeuser family is given 
credit for changing United States lumbering "from a looter's 
privilege to a responsible business." (J. R. LT.) 

WEYGAND, MAXIME (1867- ), French army officer, 
mas born at  Brussels. Jan. 21, 1867. Having entered the military 
college of St. Cyr in 1886, he proceeded to the cavalry school a t  
Saunlur. He was commissioned second lieutenant in 1888 and in 
1914 was made lieutenant colonel in the 5th hussars. In the mean- 
time he graduated from the Centre des Hautes Btudes Militaires. 
At the beginning of World IVar I he served as chief of staff of an 
army under Cen. F. Foch. In Aug. 1916 he u7as made a general 
of br~gade and the following year was appointed French repre- 
sentative on the Inter-Allied general staff. In April 1918 he re- 
sumed his work as chief of the general staff under Marshal Foch, 
mhich post he held during the remainder of the war. On July 28, 
1920, he arrived in iVarsau. as military adviser. After World War 
I Reygand became a member of the Conseil SupCrieur de la 
Guerre; in 1923-24 he served as French high commissioner in 
Syria; in Nov. 1924 he took charge of the Centre des Hautes 
Btudes hfilitaires; and in 1931-35 was inspector general of the 
army. He was elected to the French Academy on June 11, 1931. 

Recalled to service on the eve of LVorld War 11, he left for Beirut 
on hug. 29, 1939. as high commissioner for Syria and the Lebanon 
and commander in chief. On May 20, 1940, he succeeded Gen. 
Maurice Gamelin as commander in chief in France, and on June I 2 

advised the French government to capitulate. On July 16, 1940, 
he was appointed minister of national defense in the PCtain gov- 
ernment, but on Oct. 4 was sent to Algiers as the government's 
delegate and commander in chief for French North Africa. On 
Nov. 18, 1941. on German orders, he mas recalled to France. On 
Nov. 12 ,  1942, he was arrested and interned in Germany. Liber- 
ated by the Americans on May 2 ,  1945, in the Tirol, he returned 
to France and was arrested there a week later. On May 6, 1948, 
all charges against him were dropped. 

IVeygand's writings include: Le Mare'chal Foch (1929), Turenne 
(1930)) Histoire de l'arme'e jrafi~aise (1938), Recalled to  Service 
(1952). 

WEYL, HERMANN (1885-1955), one of the greatest 
mathematicians of the first half of the 20th century, was born at  
Elmshorn near Hamburg, Ger., on Nov. 9, 1885. H e  was professor 
at the Technische Hochschule, Ziirich (1913), a t  Gottingen uni- 
versity (1930) and at  the Institute for Advanced Study in Prince- 
ton, N.J. (1933-51). He died in Zurich on Dec. 8, 1955. 

By his original contributions to pure mathematics, mathematical 
physics and philosophy, Weyl can be compared with his teacher 
David Hilbert and with Henri PoincarC (oa.v.).  His interest in -. 
philosophical problems influenced his view of science and mathe- 
matics; he had a profound belief that the harmony of nature is 
expressible in mathematically beautiful laws, and the outstanding 
characteristic of his work n a s  his ability to unite previously un- 
related subjects. In  Die Idee der Riernannschen Flache (1913) 
he created a new branch of mathematics by uniting function theory 
and geometry, thereby opening up the modern synoptic view of 
analysis, geometry and topology. He turned his attention to 
relativity in Razim-Zeit-~Materie (1918). H e  produced the first 
unified field theory in which the Maxwell electromagnetic field, 
as veil as the grabitational field, appeared as a geometrical prop- 
erty of space-time. By freeing T .  Levi-Civita's concept of parallel 
displacement from dependence on a Riemannian metric, he pro- 
vided the starting point for the researches of 0. Veblen and others 
in projecti\~e differential geometry. \Z'eyl created a general theory 
of matrix representation of continuous groups and discovered that 
many of the regularities of quantum phenomena could best be 
understood by means of group theory (Gruppentheorie und 
Qzlantenmechanik, 1928). Weyl also wrote on the philosophy of 
mathematics; he inclined to the views of the intuitionist L. E.  J. 
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Brouwer. His Philosophy of ~lilathematics and Natural Science 
(1 949) has been influential. (G. J.  \VTV ) 

WEYLER Y NICOLAU, VALERIANO, MARQUESS OF 
TENERIFE (1838-1930), Spanish soldier of Prussian descent, born 
at  Palma de Mallorca. At 16 he entered the military college of 
infantry at  Toledo, passed into the staff college as lieutenant and 
came out head of his class. Two years aftenvard he became cap- 
tain and was sent to Cuba. H e  distinguished himself in the expedi- 
tion to Santo Domingo, winning the cross with laurels of San 
Fernando. From 1868 to 1872 he served brilliantly against the 
Cuban rebels. H e  returned to Spain in 1873 as brigadier general, 
fought the Carlists in the eastern provinces in 1875-76 and was 
promoted general of division. Then he was elected senator and 
created marquess of Tenerife. He was captain general in the 
Canary Isles (1878-83) and afteru-ard in the Balearic Islands and 
in the Philippines (1888), where he dealt sternly with the native 
rebels of the Carolines, of Mindanao and other provinces. On his 
return to Spain in 1892 he commanded the 6th army corps in the 
Basque provinces and Navarre where he quelled agitations, and 
then became captain general at Barcelona until Jan. 1896, making 
himself the terror of anarchists and socialists. On the failure of 
Arsenio Martinez de Campos to pacify Cuba, Weyler was sent out 
again by the Conservative Antonio CBnovas del Castillo and pur- 
sued a policy of inexorable repression which raised a storm of in- 
dignation and led to a demand from the U.S. for his recall. This 
was granted by the Liberal Prixedes Sagasta. Back in Spain his 
reputation as a strong and ambitious soldier gave him prominence 
in times of constitutional disturbance; his appointment in 1900 as 
captain general of Madrid resulted in more than one ministerial 
crisis. 

Thrice minister of war (1901, 1905 and 1906), he was again 
captain general a t  Barcelona (Oct. 1909) and, without blood- 
shed, quelled the disturbance connected with the execution of Fran- 
cisco Ferrer. N'eyler died Oct. 20, 1930. 

WEYMOUTH, a town (township) of Norfolk county, Mass., 
US.. 12 mi. S.E. of Boston, is bordered on the north by Hingham 
bay and the LtTeymouth Fore and Back rivers. 

The first English colonists arrived in 1622. The plantation 
(Wessaguscus or Wessagusset), second oldest settlement in the 
state. became the dispersal point for the earliest adventurers 
around Massachusetts bay. Incorporated as a town in 1635 and 
named for Weymouth, Eng., the government came to extend over 
several villages, which are still identified. The community has 
become primarily a residential suburb of Quincy and Boston. I t  
is governed by a representative town meeting. 

In  its first 200 years, Weymouth developed fishing and agri- 
culture. Water pollution ended the herring fishery. Early manu- 
facturing began vtith iron, discovered in 1771. Modern manu- 
facturing centres on shoes. the oldest plant dating from 1853; 
fertilizer, lacquers and electric power are other products. 

In  the township are the Fogg library (1898. in South Reymouth) 
founded by a bequest of John S. Fogg; and the Tufts library (1879, 
in Weymouth village) endowed by Quincy Tufts and his sister 
Susan Tufts. For comparative population figures see table in 
XIASSACHCSETTS : Popz~lation. (CA. M. C.) 

WEYMOUTH AND MELCOMBE REGIS, a seaport and 
municipal borough in the South Dorset parliamentary division of 
Dorset. Eng., 8 mi. S. of Dorchester. Pop. (1961) 40,962. Area 
11.0 sq.mi. The amalgamated towns lie on the western shore of 
the wide sweep of Weymouth bay, portrayed in a well-known pic- 
ture by John Constable. The main sandy holiday beach is in 
Melcombe Regis. Weymouth harbour opens into Radipole lake, a 
bird sanctuary, which lies behind the esplanade and railway line 
and into which flows the Wey river. 

Bronze weapons and Roman interments have been found there, 
but the first mention of Waymuth occurs in a Saxon charter of 
King Aethelstan, dated 938. By Weymouth's first charter, granted 
in 1252 by the prior and convent of St. Swithin, Weymouth was 
made a free borough and port for all merchants. As early as 1293 
trade was carried on with Bayonne, and six years later a receiver of 
customs in wool and woolfells is mentioned at  Weymouth, which 
then imported wine from Aquitaine. In 1347 the port supplied 

Edward I11 with I j ships and 264 men, an indication of its im- 
portance at  this time. Early in the 14th century the town suffered 
a t  the hands of the French, though in 1404 the townsmen were 
victorious over a party which landed in the Isle of Portland. In  
I 586 sugar is mentioned as an import. Two years later Weymouth 
sent six ships against the Spanish Armada and a t  least one Spanish 
ship, the "San Salvador," was brought into the harbour. Wey- 
mouth ships took part in many of the trading ventures with North 
America during the 17th and early 18th centuries. Commercial 
disputes with Melcombe Regis had led to amalgamation in 1571 
and in 1616 the town received its charter from James I. During 
the Great Rebellion it was garrisoned by parliamentary troops in 
1642, taken by the Earl of Camarvon in 1643 and surrendered in 
1644. By 17 50 the port was but a simple fishing village. 

Weymouth's reputation as a watering place dates from the mid- 
18th century, and in 1789 George I11 paid the first of a series of 
visits which established its growing popularity. During the 19th 
century the prosperity of the port revived with the expansion of 
trade with the Channel Islands. Today the principal imports are 
potatoes, flowers and tomatoes, while the exports are mainly grain, 
fertilizers and building materials. In  1944 Weymouth was one 
of the principal embarkation ports for the invasion of Europe by 
the Allies. 

I ts  various admiralty establishments, and certain light indus- 
tries (e.g., instrument making) provide additional employment to 
that of the holiday trade. 

WEYPRECHT, KARL (1838-1881), German polar ex- 
plorer who discovered Franz Josef Land, was born on Sept. 8, 
1838, a t  Konig in Odenwald. In  1856 he became a cadet in the 
Austrian navy and in 1861 an officer. H e  made several voyages to 
the orient and to America and spent two years on a coast survey 
of Dalmatia. With Julius Payer he took part in two'expeditions 
to the arctic, sponsored by the Austrian government, with thf 
object of exploring northeast of Novaya Zemlya and discovering a 
northeast passage. The first, in 1871, was a reconnaissance in the 
seas between Spitzbergen and Novaya Zemlya and reached latitude 
78" 48' N. In  the second, 1872-74, his ship, the "Tegetthoff," was 
beset and drifted north and west for over a year. On Aug. 30, 
1873, Franz Josef Land was discovered and the party spent the 
next year exploring in the area. Eventually the ship was abandoned 
and the party returned to Novaya Zemlya by sledge and small boat, 
a journey occupying 96 days. On his return to Austria he advanced 
a scheme for investigating the polar regions a t  an international 
level, proposing that interested governments should establish one 
or more stations at  which scientific work could be done simul- 
taneously according to a previously co-ordinated plan. An Inter- 
national Polar commission was formed and organized the first 
International Polar year in 1882-83. Eleven countries set up 12 
stations in the arctic and 2 in the antarctic. The result of the 
field work a t  these stations was published by the commission. 
The venture was followed by a second International Polar year in 
1932-33 and the International Geophysical year in 1957-58. 

Weyprecht published Die Metamorphosen des Polareises (1879) 
and Praktische Anleitung zur Beobachtung der Polavlichter und der 
magnetischen Ersclzeinungen in  hohen Breiten (1881). The best 
account of the Franz Josef Land expedition is the translated ac- 
count of his lieutenant, J. Payer: N e w  Lands Wi th in  the Arctic 
Circle, 2 vol. (1876). He died in Michelstadt on March 29, 1881. 

See also H .  Littrow, Karl Weyprecht, Erinnerungen und Briefe 
(1881). (L. M. Fs.) 

WHALE, the common name generally used for any of the 
Cetacea, an order of mammals characterized by adaptation to a 
completely aquatic form of life and divisible into three suborders: 
Archaeoceti, exclusively fossil, heterodont- (differentiated-) 
toothed cetaceans; Mysticeti, baleen or u~halebone whales; and 
Odontoceti, homodont- (simplified-) toothed cetaceans comprising 
the sperm, bottle-nosed, beaked, killer. false killer and pilot 
whales and the dolphins and porpoises. The term "whale" is more 
a n  indication of large size than of zoological classificatory signifi- 
cance. The size range of cetaceans is between 4 and 100 ft., with 
an adult weight range of about 100 lb. to 150 tons. Cetaceans are 
extremely ancient as such and probably arose very early from a 
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relatively undifferentiated mammalian ancestral stock. They are fleshy dorsal fin is generally present, situ- 
warm-blooded, lung-breathing animals with skeletal, vascular, ali- ated about the middle of the body length 
mentary, respiratory, sensory and reproductive features fundamen- El in smaller cetaceans and about two-thirds 
tally the same as those in other mammals and not as in fishes, of the total length in larger species. Un- 
despite their superficial general resemblance to the latter. They like the flippers, which enclose the recog- 
have exploited all the available aquatic habitats: the oceans and nizable elements of the mammalian fore- 
the seas connected with them, estuaries and rivers; one species limb skeleton. neither dorsal fin nor flukes 
(Lipotes vexillifer) lives in a lake of the Yangtze river 600 mi. have bony support. All three forms of 
from the sea. 

FIG.  2.- TAILS 
appendages are alike in tapering from a 

Whales yield several products of commercial value around 
(A )  of Ziphioid 

thick, rounded leading edge to a thin trail- 
which has grown the whaling industry (see WHALE FISHERIES). ( B )  Tail of dolphin ing edge. No external trace remains of 
Whale meat, eaten for centuries by the Chinese and Japanese, has the hind limbs and no ear pinnae are to be 
become a food specialty in other parts of the world. Whale oil distinguished adjacent to the inconspicuous entrance of the ex- 
(q.v.),  whalebone and ambergris (9.v.) are other products that ternal ear tube. The nostrils (blowholes) are remote from the 
find uses in many industries. (F .  C. FR.) snout tip (except in the sperm whale), being situated near or on 

W h a l e s  in Legend  a n d  Literature.- The vast size and inac- the highest part of the head (fig. 3). Eyes 
cessibility of the great whales in the oceans has always aroused are present and usually fully functional, 
men's curiosity and exercised their imaginations. A stranded whale but vision is said to be reduced in some 
must have been a boon to hungry primitive man. The whale has river dolphins. The skin is exceedingly 
become the symbol of everything enormously huge, and the term smooth and devoid of hair, except for oc- 
is so used even in modern slang. In  addition to mention of the casional remnants on the snout and lower 
whale among the writers of antiquity and in the Bible, it enters jaw (mandible). Near the beginning of F I G .  ? . . - B L O W H O L E S ,  

into many traveler's tales of later date, with stories of ships being the hinder third of the body are found the 
stranded upon sleeping whales, of sailors landing upon them in reproductive opening and the vent. The It,) ~ ~ ~ ~ e w h a l e  
mistake for islands and of ships being engulfed by furious whales. position of these openings roughly defines 
Apart from casual mention by many later writers and poets, from the otherwise undeterminable root of the tail. Near the reproduc- 
Shakespeare on, the whale reached its , zenith in fiction with tive opening of the female is a pair of evertible teats, each usually 
Herman Melville's Moby-Dick; or, the Whale (1851). Moby- concealed in a groove. 
Dick, like several later works of other authors, was based upon 
real life experiences of the author. 

I t  is however the smaller whales, the dolphins, that have been 
the subject of the most charming legends. Aristotle, Pliny and 
other classical writers reiterated the belief that dolphins are the 
friends of man and that they delight in bearing his ships company 
and running races with them however fast they sail. Dolphins 
were supposedly especially attached-to boys, and there are many 
stories of tame dolphins that came to hand when called and even 
carried their young friends upon their backs daily to and from 
school. (These legends are probably founded on the truth, for 
several modern instances are known of dolphins fraternizing with 
bathers and allowing youngsters to ride upon their backs.) Pliny 
told how dolphins entered the Nile river and battled with croco- 
diles. Among the fishermen of the Spanish- and Portuguese-speak- 
ing peoples a belief persists that dolphins attack and drive sharks 
away. The sculptured dolphins so frequently included in the 
statuary of fountains are a mixture of fish and cetacean (see 
DOLPHIN), generally with the emphasis on the piscine features. ,,,,, ,,,,,,,,, ,,, ,, ,,,,,,, 
Both the whale and the dolphin have constellations named after , - ( , ,  ,,, ,, TOOTHE, ,,,, M A L E , ;  ( , ,  ,,,,, 
them. (L. H. M.) O F  BA LEEN W H A L E  ( M E G A P T E R A )  F R O M  A B O V E  

E x t e r n a l  Form.-The general body shape is fusiform or 
spindle-shaped with the head end modified variously into a more or Other  Character is t ic  A n a t o m i c a l  Features.-The facial 
less attenuated beak, rounded, bluff or flattened (fig. 1) .  The tail part of the skull is elongated into a rostrum the maxillary bones 

of which. at their hinder ends, are squamous (wide-spreading) and ' override the frontal bones in the toothed whales and, to a nearly 
similar degree, extend under the orbital processes of the frontals 
in baleen whales (fig. 4[B]). This "telescoping" of the cetacean 
skull, and the laminated bony structure so produced, together with 
a high, short, broad brain case result in a skull form that is far 
removed from the conventional mammalian pattern. To  these 
features must be added the enormous development of the bony 
processes from the cranium-maxillary, supraorbital and zygo- 
matic-and the unique asymmetry of the rostra1 and nasal regions 
of the toothed cetaceans. 

The orbit is bounded massively above by the outer limit of 
A F T E R  L U T K E N  the orbital process of the frontal; below, the boundary formed 

F I G .  !.--KILLER ( O R C I N U S  O R C A ) ,  T H E  LA RGES T OF T H E  D O L P H IN S  by the zygomatic process of the jugal is contrastingly slender. 
The nose tubes at  first pass nearly vertically downward in front 

end is always produced into two horizontal fleshy lobes, the flukes, of, and subsequently underneath, the brain box, their extent being 
which, by nicely adjusted inclination of their surfaces and the emphasized by the backward prolongation of the hard palate, the 
mainly vertical movement of the tail stock. propel the body hinder end of which bounds the air passage ventrally. The shell- 
through the water (fig. 2 ) .  The forelimbs (flippers) are paddle- like, massive, tympanic bullae are fused by slender bony pillars 
shaped and subserve the functions of equilibrating and steering. A to the associated periotics (bony casing of the inner ear),  but 
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these combined elements are themselves never united with the 
adjacent cranial bones. Sinuses, distinguishable as maxillary. 
frontal or ethmoidal, are lacking in all cetaceans. 

The neck vertebrae, seven in number, are short and are often 
blended together to a greater or lesser extent. The thoracic verte- 
brae vary in number from 8 in Hyperoodon (the bottle-nose whale) 
to 1 7  in Caperea (the pigmy right whale). In  the baleen whales 
the ribs differ greatly from those of other Mammalia in their ex- 
tremely loose connection both with the vertebral column above and 
the sternum below. I n  the toothed uhales the ribs are long and 
slender. the first four or five are normal in having the head, neck 
and tubercle; the posterior ribs are articulated solely by the 
tubercle to the transverse process. The breastbone i.; greatly re- 
duced in size in the baleen whales and is of variable shape. In the 
toothed whales the presternum is very broad and is followed by 
two or three mesosternal segments, all elements fusing into a 
single bone in the adult. Thoracic vertebrae are followed pos- 
teriorly by lumbar vertebrae, generally distinguished by the in- 
creased height of the neural spines and the increasing length of the 
transverse processes, both attaining their maximum development 
in this region. No part of the backbone is specially modified to 
form a sacrum. The caudal (tail) vertebrae are characterized by 
progressively diminishing dimensions of their neural spines and 
transverse processes and by association of their centre with ven- 
trally situated simple chevron bones. The shoulder blade is fan 
shaped, with both acromion and coracoid (wanting in Megaptera) 
situated near or on the anterior border. 

The forearm, wrist and fingers are incapable of independent 
movement; the whole limb is hinged at  the shoulder. The upper 
arm bone (humerus) is short, stout and robust; the forearm bones 
(ulna and radius) are more elongated, but still short by comparison 
with the combined length of the mosaiclike carpal region, meta- 
carpals and dlgit bones. In  some of the fingers the bones are more 
numerous than they are in the fingers of other mammals. 

The greatly reduced pelvis is represented by a pair of slender, 
irregularly curved bones, remote from the backbone, embedded in 
flesh in the vicinity of the reproductive opening. In some of the 
larger whales bony or cartilaginous remnants of the hind limb 
skeleton still persist as attachments to the pelvis. 

The brain is large and typically mammalian in general structure, 
but the globular shape, complex convolutions of the cerebral 
hemispheres and large size of the cerebellum combine to distinguish 
the cetacean brain from that of any other mammal. The olfactory 
lobes are greatly reduced or altogether absent. 

The system of arteries and veins is much the same as jn other 
mammals, but the retia vzirabilia (subdivision of parts of the 
vascular system into plexuses of vessels) are remarkable .in their 
profusion. The blood supply to the brain is unconventional: the 
internal carotid arteries are greatly reduced, and their function 
of carrying blood to the brain is performed by the spinal meningeal 
arteries, which pass forward into the cranial cavity from the thorax 
region through the passage formed by the arches of the thoracic 
vertebrae. The kidneys consist of many small lobes, each renal 
mass being composed of many smaller kidneys (reniculi) num- 
bering up to about 3,000 in the blue whale. The male organ can 
be retracted into a pouch within the general contour of the body. 
The testes are within the abdomen. The uterus is bicornuate and 
the placenta diffuse. 

Respiration.- The single nostril (blowhole) of toothed ceta- 
ceans and the paired slits of the baleen whales are, with one or two 
exceptions, situated on the top of the head remote from the snout 
tip. The blowhole apertures are closed muscularly, more simply 
in baleen whales, and by a complicated arrangement of plugs. 
valves and air-filled cavities in the toothed cetaceans. A continu- 
ous air passage from blowhole to lungs is effected by the insertion 
of the spoutlike prolongation of the larynx into the hinder end of 
the nasal cavity, in which the prolongation is held by powerfully 
developed palatal muscles. Food going from mouth to esophagus 
has to pass on either side of this narially inserted, elongated 
larynx (fig. 5 ) .  The system of supporting rings of cartilage in 
the trachea (windpipe) is continued through the bronchi into the 
bronchioles, the latter being furnished with muscular sphincters 
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FIG.  5.- MEDIAN SECTION O F  T H E  HEAD O F  A  PORPOISE.  T O  S H O W  T H E  
C O U R S E  TAKEN B Y  AIR A N D  BY T H E  FOOD 

except, according to E. J. Slijper, in the sperm and baleen whales 
(see Bibliography). 

Although whales sometimes idle at  the surface, blou,hole above 
water, the normal respiratory pattern is one in which the whale, 
after a period of submergence, comes to the surface a number of 
times in quick succession, exhaling (blowing) and inhaling on each 
occasion. This period of successive respirations alternating with 
shallow dives is succeeded by a period that commences with the 
final inspiration of the preceding phase, includes a much deeper 
dive and more prolonged time of submergence and terminates with 
the ascent to the surface again. 

The blow (spout) of the bigger whales is conspicuous and can 
be detected at  a considerable distance. I t s  shape is used by 
experienced whalers to distinguish different kinds of whales: in 
the rorquals it is single, vertical and plumelike; in the humpbacks, 
low and bushy; in the right whales, double and directed obliquely 
forward; and in the sperm whales, single and directed obliquely 
forward. The blow is made visible by the condensed moisture due 
to sudden expansion and therefore cooling of the exhaled breath 
together with a certain amount of waste matter from the respira- 
tory passages and adjacent air spaces. I t  is not as is popularly 
believed a fountain of water as such. 

During submergence the whale is subjected to the pressure 
conditions imposed by the depth attained. The question of the 
whale's immunity from caisson disease (the bends) was answered 
by P. F. Scholander, who showed that the essential difference 
between the cetacean and the human diver is that the former 
dives wikh only the air that is in its lungs, while the latter has 
a constant replenishment of air throughout' the diving period. with 
all' the implications of increased nitrogen solution in the blood 
under pressure and the subsequent gasification if relief from pres- 
sure is too rapidly achieved. The accommodation of the air con- 
tained in the lungs when the whale is submerged is linked with 
the obliquity of the diaphragm. -4s the water pressure increases 
with depth, the air in the lungs is compressed, and the space so 
created in the thoracic cavity is ockupied by the pushing forward 
of the diaphragm by the pressure of the abdominal viscera and 
perhaps also by the compression of the rib basket. 

I t  is thought that delicate terminal small cavities (alveoli) of 
the Iungs are evacuated under conditions of pressure and that the 
lung air is lodged in the more rigid, thick-u~alled, cartilage- 
strengthened wind pipe and its branches and in the nasal passages. 
Since the walls of these cavities have little capacity for absorbing 
nitrogen, in this way also the whale avoids the potential harmful 
effect of even that proportion of the gas that is contained in the 
air in the lungs when the animal submerges. 

The myoglobin in cetacean muscles is an important reservoir 
for the storage of oxygen, in addition to the oxygen accumulated 
during successive respirations and stored in the blood and in the 
air contained in the lungs. Even these combined supplies are not 
believed to be adequate provision for a whale swimming actively 
and submerged for a period up to half an hour. I t  is suggested 
that the muscles may function anaerobically (without replenish- 
ment of oxygen) during the dive and that the retia mirabilia may 
act as a shunt. ensuring that while the muscles may be deprived 
of their oxygen supply, the brain is adequately supplied during the 
whole period of submergence. 

H a i r ,  Baleen a n d  Blubber.-Hair.-Hair in the form of a pelt 
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or protective coat is not found in any existing cetacean. Among 
the baleen whales hairs, in countable numbers, are restricted to 
the head. Single hairs are dispersed at  wide intervals along the 
snout; on the chin from 20 to 40 hairs, arranged in two'vertical 
rows, have been recorded, with further sparsely distributed single 
hairs along the side of each mandible. Among the toothed ceta- 
ceans the beluga or white whale (Delphinapterus leucas) and the 
narwhal (Monodon monoceros) are said to be quite hairless at all 
stages of development and growth. The white-beaked dolphin 
(Lagenorhynchus albirostris) carries a few bristles on the sides of 
the snout during late fetal and early postnatal life but about wean- 
ing time these are shed and not replaced. Throughout life the 
amazon dolphin (Inia geoffrensis) bears a few scattered bristle 
hairs on its slender snout. A tactile function has been suggested 
for the bristles. 

Baleen.-The Mysticeti, or baleen whales, are distinguished 
from others by the possession, within the mouth, of a double 
series of triangular horny plates (fig. 6) ,  one set or "side" on each 
half of the palate. Since these plates do not consist of true bone, 
the term "baleen" should be used in preference to "whalebone" to 
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FIG. 6 .- TRANSVERSE S E C T I O N  O F  A  RORQUAL'S  H E A D  T O  S H O W  WHALE- 
B O N E  

avoid confusion. The baleen plates are anchored in the roof of 
the mouth and are spaced apart by a brief interval from one an- 
other, their plane surfaces being at  right angles to the long axis of 
the head The smallest side of the triangular outline is inserted 
in the jaw, the outer (labial) side is smooth and the inner (lingual) 
is frayed out into a fringe of bristles. The fringes combine to 
form a matted sieve or strainer for collecting the planktonic ani- 
mals on which baleen whales depend for nourishment. The plates 
are longest (to 12  f t . )  in the right whales, and shorter, broader 
and less flexible in the rorquals A "side" may be composed of 
upward of 300 plates. Essentially baleen does not differ from hair, 
and. like the latter, has its origin in the skin. Horn tubes. and 
compacting horn between these, are enveloped, except at their 
outer ends (the fringe), in a covering layer. These components 
combine to form a plate. Betmeen adjacent plates is a pad of 
softer horn, the intermediate substance. The foregoing description 
of the plates applies also to the transverse rows of small subsidiary 
plates situated on the inner aspect of the larger ones. 

Blubber.-The body of the whale is enveloped in a layer of 
subcutaneous fat called blubber. The outermost layer of the skin 
(stratum corneum) is paper-thin and delicate; beneath this is a 
problematical even thinner layer, the strat2lm lucidunz. Still 
deeper is a thick layer, the stratzlm germinativum, into which 
penetrate the papillae of the dermis. The dermis merges into the 
hypodermis, the blubber layer in the restricted sense. The blubber 
layer is, relative to the other layers, of immense thickness; it is a 
white. rubbery, tough layer, composed of fat cells and fibrous 
tissue. I t  functions as an insulating layer for the retention of body 
heat in animals whose temperature is always higher than the water 
in which they live. The internal temperature of a whale (92"  F. 
in a stranded fin whale) is not much different from that of a man. 
But mith the exertion of active swimming. the heat generated 
beneath the insulating blubber layer tends to increase. In order 
to maintain its normal body temperature the whale must dissipate 
the mounting heat. The ahale lacks the system of sweat glands 
common to land mammals and is deprived, by the intqrmittance of 
its breathing, of the cooling effect that, for example, a dog obtains 

from panting. I t  has been suggested. however. that the flippers, 
dorsal fin (when present) and flukes, being without blubber, act 
as radiators and that a system of arteries, each surrounded by a 
meshwork of veins, acts in combination as a counter-current heat 
regulating arrangement, conserving the body heat when the whale 
is inactive and dissipating it from the surface of the appendages 
when vigorous muscular action tends to make the body tempera- 
ture increase. In  addition to its insulating function the blubber 
serves also as a food reserve in which fat accumulates when the 
whales are actively feeding and from which it is withdrawn when 
food is scarce. 

Feeding A d a p t a t i o n s  a n d  Food.-The digestive tract and 
the feeding apparatus show several special features associated with 
feeding habits. Food enters the large gape and passes unchewed 
through the esophagus and into a specialized several-chambered 
stomach. This specialization of the stomach is related to the 
simplification of dentition, which requires that the food, swallowed 
%hole, undergo prolonged digestion in the various chambers. On 
analogy with the dentition and food of the crabeater seal the ser- 
rate-edged teeth of even the earliest of the archaeocetes may be 
said to be adapted for dealing with gregariously occurring macro- 
planktonic species such as the shrimplike crustaceans known as 
krill, or even smaller fishes, rather than for a carnivorous diet of 
larger animals. In  those cetaceans that are carnivorous (in the 
generally accepted sense), the teeth are simple, uniform, peglike 
and single rooted, and frequently exceed the primitive mammalian 
number, with the top teeth interdigitating, when the mouth is 
closed, with those of the lower jaw. The teeth are used for seizing 
prey, which is not chewed before being swallowed. 

Generally, dolphins and porpoises eat fishes. but the common 
dolphln at  least also adds cuttlefish to a diet that includes herring 
and pilchards. Some of the larger delphinids, for example the 
false killer. the pilot whale and Risso's dolphin, feed either ex- 
clusively or predominantly on cuttlefish. The last-named dolphin 
has teeth reduced to two to six on each side of the lower ja~v and 
none in the upper. This reduction of teeth in association with 
a cuttlefish diet is even more emphasized in the bottle-nosed and 
beaked %hales whose slender jaws bear a pair (at most two pairs) 
of functional teeth in the mandible and none in the upper jaw 
(except in Tasn~acetus). The sperm whale, in which functional 
teeth are restricted to the lower jaw, eats large squids almost 
exclusively, but fishes may also be taken. The killer is excep- 
tional in eating marine mammals (dolphins, porpoises and seals) 
and aquatic birds such as penguins in addition to salmon, sharks 
and other large fishes, but squid are also taken. The baleen 
whales are plankton feeders, including in their diet crustaceans 
such as krill (euphausians) , copepods (Calanus jnnzarchicus) and 
fishes such as herring, sardines and capelin. The nourishment 
of these great whales is dependent on the swarming habit of the 
food animals involved. 

Ambergris, a waxlike concretion formed in the intestine or 
stomach of the sperm whale. is a valuable substance used in the 
manufacture of perfumes. I t  is a debated point whether ambergris 
is a normal or pathological product and whether it is released 
during life or after death. Some believe that squid beaks cause 
an inflammation of the intestinal tract and stimulate the forma- 
tion of ambergris. 

Sense Organs.-Smell.-The sense of smell is almost or al- 
together lacking. The baleen whales still retain a reduced olfac- 
tory organ with a nerve supply from the olfactory lobes of the 
brain passing through a recognizably sievelike cribriform plate; 
but in the odontocetes the olfactory lobes have atrophied, the 
cribriform exit from the skull has been shut off by an over- 
growth of the ethmoidal bone and the olfactory organ has disap- 
peared. 

Szght.-The lens of the eye is modified to accommodate vision 
to aquatic conditions: the sclerotic capsule is enormously thick- 
ened; the optlc nerve is ensheathed in thick connective tissue and 
a network of blood vessels; the conjunctiva is composed of horny 
epithelium; and the lachrimal glands produce a ~ a x y ,  not watery, 
exudation. The anterior chamber of the eye has provision for a 
rapid inflow and outflow of the liquid it  contains, and both aqueous 
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and vitreous humour have a diminished freezing point. The 
muscles of the eye are functional and of conventional number and 
disposition. 

Hearing.-The sense of hearing is without question the dominant 
long-range perceptor, cetaceans depending principally on their 
ears for awareness of their surroundings. The reception of sounds 
is by a system of hearing comparable with that used by terrestrial 
mammals, but with modifications of the structural components 
needed for receiving and transmitting water-borne instead of air- 
borne sounds. The external aperture of the ear is minute in 
toothed cetaceans and inconspicuous in even the largest whales. 
There is no external ear flap (pinna) . The cartilages that normally 
support the pinna are withdrawn under the skin and blubber but 
still provide insertions for functional "external" ear muscles re- 
quired for adjustment of tension of the ear tube, which the car- 
tilages partially surround. The ear tube is a duct openly extending 
to the eardrum in the odontocetes; in the baleen whales it is at 
first open but deep to the blubber the space is obliterated and it 
passes some way toward the ear drum as a solid cord. Searer to 
the beginning of the middle ear the diameter of the passage in- 
creases and the tube is filled internally with a solid laminated mass 
of desquamated epithelium (flaked skin) and wax. The number of 
laminations of the ear plug is a guide to the age of the baleen 
whale. The ear plug fits like a dunce's cap over the grossly en- 
larged flaccid membrane of the ear drum. In  the toothed ceta- 
ceans the flaccid membrane is of approximately normal propor- 
tions. The fibrous part of the tympanic membrane is ligamentous, 
not membranous, in structure. I t  is attached at its inner end to 
the tip of the "handle" of the malleus. The latter is fused by its 
channel-girder-shaped pvocesstls gracilis to the edge of the tym- 
panic bulla. a process to which it gives support along one edge (the 
sigmoid process). Incus, stapes and cochlea are of conventional 
mammalian form. 

The form of the tympanic ligament. the mode of its attachment 
to the n~alleus and the anchoring of the malleus to adjacent bone 
provide the means for vibrations transmitted along the ligament 
to be converted into greatly amplified, rotational. molar vibrations 
of the head of the malleus. The amplification is such that it makes 
good the difference between the displacement amplitude of sounds 
in water and in air (1 :60) .  Similarly, by the ratio of the area of 
the foot of the stapes to that of the distal end of the tympanic 
ligament and the leverage of the ossicles, there is compensation 
for the loss in power due to the ossicular leverage, so that the 
vibrations presented by the foot of the stapes at the oval ~vindou, 
are in all ways comparable with those received by the cochlea 
of a terrestrial mammal. By a system of foam-filled air sacs ex- 
tending from the middle ear, the hearing mechanism of cetaceans 
is acoustically isolated from the effects of sound vibrations ex- 
traneous to those transmitted along the meatus. The air sacs also 
perform the function of maintaining a constant balance between 
external hydrostatic pressure and middle-ear gaseous pressure by 
a reciprocal adjustment of the amount of blood in the vessels 
lining the sacs to the varying hydrostatic, pressure-dominated 
volume of the air-sac spaces. The foam in the middle-ear sacs, 
while compressible in response to ambient pressure variations. 
still maintains its gaseous content and. therefore, also the sound- 
isolating function of the air sacs, a t  whatsoever depth the ceta- 
cean ,happens to be. 

The range of sounds perceived is much greater in cetaceans than 
in terrestrial mammals. with an upper limit of about 120 kc. (the 
human upper threshold lies between 15 and 30 kc.). 

Sound P r o d ~ c t i o n . ~ C e t a c e a n s  emit a considerable range of 
sounds. from low "creaking gate" noises to high-pitched whistles, 
which can be related to various activities such as feeding, breed- 
ing, aggressive display and communication. The dolphin calf 
starts emitting high-pitched whistles as soon as it is born. ThaJ 
some of the sounds emitted are used in echo-location has been 
proved, and it has been shown that bottle-nosed dolphins can 
range in. from a distance, on a comparatively small target in 
circumstances under which hearing is the only sensory means 
available for detection. The animal picks up its target by the 
transmission and reception of an intermittent pulse with a variable 

recurrence frequency. much as the bat locates its food and avoids 
obstructions while in flight in' the dark. The dolphin may be 
said to obtain an assessment of its environment predominantly by 
auditory impressions, for many of them live in turbid estuaries 
or river water, while some of the bigger cetaceans descend to 
depths of extreme light attenuation, conditions in which vision is 
of,  a t  most, extremely limited use. 

Breeding a n d  Reproduction.-Most whales are gregarious 
during certain times: for example, during migration or a t  the 
breeding season schools numbering several hundred individuals 
may be seen. Smaller groups are referred to as pods or gams. 
Whales are often found alone as well. The Cetacea are in  all 
respects mammalian in reproduction. The uterus is bicornuate 
and the placenta of the developing fetus is diffuse. Fetal life 
generally extends to about a year, but in the humpback whale it  
is 11 months and in the sperm whale 15 months. The larger 
cetaceans are usually sexually mature in their fifth to sixth year 
and produce young in alternate years. 

Many of the smaller cetaceans give indication that parturition 
and pairing are accomplished in the early summer; and although 
in the bigger whales these activities may occur over a wide period 
of months, there are nevertheless indications, so far as parturition 
a t  any rate is concerned, of a period of maximum frequency. A 
single calf is normally produced, but twins occur, and there is 
fetal evidence of occasional larger numbers. The size of the 
newly born calf is large in relation to that of the parent; for 

'example, in the common porpoise the calf is just over 2 f t .  long 
at  birth from a parent of about 5: f t .  There is a recorded meas- 
urement of 243 ft .  for a full-term fetus of a blue whale from a 
parent 93 ft. long. 

Growth is fairly rapid; a sperm whale calf, for example. may 
double its length in the first year and may attain adult size in two 
or three years. The average life span is about half that of a 
human being. 

The calf is delivered in the water and is able to swim as soon 
as it is born. I t  is suckled for a period of several months, up to 
one year in humpbacks. keeping close to the mother until weaning 
time. Suckling is accomplished as in other mammals, but with the 
provision for doing so under water. The milk secreted by  the 
mammary gland flows through large channels (galactophorous 
sinuses) and collects in the lacteal duct. The mammary gland 
lies between superficial skin muscles and deeper body muscles, 
which, by their contraction, force the milk out of the lacteal duct 
and through the nipple. Suckling can thus be accomplished 
speedily. The tongue of the calf is provided with a strong mus- 
cular ridge along each side of its upper surface with an intervening 
longitudinal depression that widens out into a basin behind the tip 
of the tongue. When the tongue is applied to the palate a tubular 
passage is formed so that, when the calf grasps in its mouth the 
everted nipple of its parent, the milk, free of any surrounding sea 
water, can be swallo~ved. 

Migrations.-The principal movements of many whales are 
largely connected with the two functions of feeding and reproduc- 
tion. For example, the large baleen whales are found in the high 
latitudes of the Arctic and Antarctic during the summer months, 
when they become fat from the food they eat. Correspondingly, 
in the winter time they disperse into the warmer subtropical waters 
where pairing takes place and where the young are born. Some 
of the migratory movements of the whales-as, for example, those 
of the Californian gray ~vhale along the west coast of America 
and of the humpback along the coast of New Zealand, on their 
journeys to and from the Antarctic-are predictable within fairly 
narrow time limits. 

CLASSIFICATION 
The following taxonomic scheme is one of several in general use: 

Suborder Archaeoceti (extinct) 
Family Basilosauridae 

" Dorudontidae 
" Protocetidae 

Suborder Mysticeti, baleen or whalebone whales 
Family Eschrichtidae, gray whale 

" Balaenidae, right whales 
" Balaenopteridae, rorquals, etc. 
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Suborder Odontoceti, toothed whales 

Fanlily Ziphiidae, beaked or bottle-nosed whales 
" Physeteridae, sperm whales 
" Monodontidae, narwhal, etc. 
" Piatanistidae, river dolphins 
Subfamily Platanistinae 

" Stenodelphininae 
" Iniinae 

Family Phocaenidae, porpoises 
" Delvhinidae, dol~hins, etc. 
~ubfamii\. Orcinae 

" Lissodelphinae 
" Cephalorhynchinae 
" Delphininae 

Family Stenidae 

Suborder  ARCHAEOCETI.-T~~ Basilosauridae, Dorudontidae 
and Protocetidae, of the Eocene and Oligocene periods constitute 
this group. The Archaeoceti are believed by some to be derived 
from the Creodonta, primitive fossil members of the Carnivora; 
but W. K. Gregory thinks that they may have descended from 
Insectivora of the kind represented by Pantolestes. G. G. Simp- 
son's opinion, the creodont hypothesis already mentioned, should 
be borne in mind however, so that the lack of differentiation com- 
mon to the eutherian ancestral stock is not itself taken as an indica- 
tion of affinity between one and another existing order. The skull 
characters of the archaeocetes are intermediate between those of 
their supposed ancestors and those of recent Cetacea in the posi- 
tion of the nostrils; the relations of the maxillae; and the dentition, 
which consists of three incisors, one canine, four premolars and 
two to three molars on either side of each jaw. The first four or 
five teeth are conical and single rooted; the other teeth are double 
rooted with serrated crowns. A milk dentition is found. 

The teeth of the recent Cetacea are not differentiated into in- 
cisors, canines and molars. Whether the dentition of the odonto- 
cetes represents the milk or permanent series is debatable. The 
Sql~alodorttzdae (Oligocene to Pliocene), included in the Odonto- 
ceti, are believed to have descended from the archaeocetes and to 
hdve given rise to some a t  least of the recent toothed whales. The 
origin of the Mysticeti is uncertain but it may be a pointer to an 
odontocete ancestry that their fetal teeth are. in each tooth row, 
greatly in excess of the number conventional in primitive mam- 
mals. 

Suborder  h l u s ~ ~ c ~ ~ ~ . - B a l e e n  or whalebone whales. Baleen 
present. Teeth lacking in the adult; numerous and vestigial in 
the embryo. Lower jaw large, the paired mandibles bowed out- 
ward and loosely united in front. Blowholes, two posteriorly 
divergent longitudinal slits. Skull symmetrical; the nasal bones 
relatively well developed; posterior extension of maxillae below 
the supraorbital processes of the frontals. First pair of ribs alone 
joining the sternum, which consists of one piece. The females are 
slightly larger than the males (some of the whales described be- 
low are compared with the size of an elephant in fig. 7 ) .  

Family Eschrichtidae.-Eschricl~tit~s glaticz~s, the Californian 
or Pacific gray whale (45 ft .) .  Head small. less than one quarter 
the total length. No dorsal fin; flippers four-fingered. Hairs are 
scattered over entire head and loner jaw. Baleen blades are 
short and relatively few (138-174 in a "side"). Neck vertebrae 
not fused. Pelvis large. Ventral grooving of the skin in the 
throat region restricted to two or three in number. The gray 
whale prefers shallow water, swimming even in the surf, and occurs 
in the S o r t h  Pacific, from California to the Arctic ocean. and off 
Japan and Korea. 

Family Ba1aenidae.-Right whales. Skull much arched. 
Baleen long. narrow and flexible. No ventral grooves. Neck 
vertebrae fused. 

Caperen ?r~arginate, pigmy right whale (20 i t . ) .  Zygomatic and 
supraorbital processes less extended than in other representatives 
of the family; rostrum less arched: head smaller (one-fifth total 
length). Contrastingly specialized in relation to its relatives in 
having dorsal fin and only four digits in each flipper. Baleen 
typically right nhale shape, about 230 plates in each "side." I t  
is known from Kew Zealand. Austria a11d South America. 

Balaena, Dorsal fin ~ a n t i n g ;  flippers broad, with five fingers. 
Head one-quarter to one-third total length. 

Balaena nzysticetus, Greenland right whale or bowhead whale 
(60 ft.). Head enormous, nearly one-third total length. Rostrum 
greatly arched to accommodate baleen plates having an average 
length of 10-11 ft., about 300 plates in each "side." Body colour 
predominantly black or dark gray, but the whlte chin and front 
portion of lower jaw are diagnostic (sometimes the tip of the 
upper jaw and associated baleen is white) ; black may shade into 
gray in vicinity of eye and of axillary region. Arctic, circumpolar 
and formerly abundant off Spitzbergen, both sides of Greenland 
and North Pacific to Beaufort sea. 

Balaena glacialis, the Biscayan or North Atlantic right whale 
(maximum 60 ft.) .  Head less arched. Baleen shorter than in 
Greenland right whale and lower lip shape different. No constant 
white patch at  tip of lower jaw; generally black all over but ir- 
regularly distributed white patches occasionally on the under sur- 
face of the body. Formerly common in the Bay of Biscay. and 
along the eastern coast of the United States and in Icelandic, Nor- 
wegian and British waters, its northern range coinciding nearly 
with the southern limit of the Greenland whale; but, like other 
right whales, i t  avoids the tropics. 

Bnlaena az~stralzs, the southern right whale, not conclusively 
distinguishable from B .  glacialis. Occurs in southern waters off 
Australia, New Zealand. Kerguelen, South Georgia, South Shet- 
lands, Gough Island, Tristan da Cunha and South Africa. B .  
japo7zica, frequenting seas off Japan. Like B.  australis, this is not 
certainly a distinct species. 

Family Ba1aenopteridae.-Rorquals and the humpback. 
Rostrum much less arched and broader than in Balaenidae. Baleen 
blades shorter, broader and less flex~ble. Dorsal fin present. Skin 
covering throat has numerous conspicuous longitudinal grooves; 
flippers narrow. Neck vertebrae free. 

Balae?zoptera, rorquals. Body relatively slender. Dorsal fin 
well marked; flippers small, narrow and pointed. 

Balaenoptera nzusculzcs, blue whale or Sibbald's rorqual (maxi- 
mum 100 ft.)  is the largest of all animals. Dark slate-blue colour 
predominating over whole body, including both surfaces of the 
tail flukes, but lighter flecking nlay be widely distributed. Cosmo- 
politan. on the assumption that (as in others of the family) the 
northern and southern races belong to the same species, from 
polar to temperate seas, occasionally reaching equator. Food, 
chiefly krill (euphausians) . 

Balaenoptera physalus, fin whale, finner, common rorqual or 
razorback (maximum about 80 f t .  in south). Dark above, pure 
white below, including the lower surface of the tail flukes and 
inner side of flippers. Right lower jaw white externally, left 
pigmented externally, with reverse arrangement inside mouth. 
Baleen blades anterior third of right side of mouth white, re- 
mainder on right and the left sides Blue-gray with streaks of white 
and yellow; all baleen fringes white. Cosmopolitan in distribution 
with (as in others of the family) seasonal migrations from lower 
to higher latitudes and vice versa. 

Balaenoptera borealzs, Sei whale or Rudolphi's rorqual (maxi- 
mum about 60 ft .) .  Bluish-black back, belly and tail; white area 
from chin to varying distance along belly but never to tail; lower 
surface of tail flukes dark. Baleen black. with white, silky. curling 
fringes, fine in texture. Food, euphausians, sardines and the cope- 
pod Calanus. 

Balaenoptera acutorostrata, lesser rorqual, niinke whale or 
piked vhale (maximum 33 ft.) .  Coloration much as in the fin 
whale but lacking asymmetrical features. A conspicuous white 
area on the outer side of the flipper. Baleen and ~ t s  fringes uni- 
formly yellowish white. Food, largely fishes including herring, 
cod, capelin and planktonic crustaceans. Temperate and polar 
latitudes of both hemispheres, including British and North Amer- 
ican coasts. 

B.  bonaerensis and B .  h~ i f t onz ,  the former from Buenos Aires, 
the latter from New Zealand. Together with a small number of 
specimens from the Antarctic, these forms are uncertainly spe- 
cifi~ally different from B .  aczttorostrata, but flipper colour and 
baleen colour suggest a distinction. 

Balacnoptern brydei, Bryde's uhale. Comparable in size and in 
many other features with Sei whale. Differing from the latter 
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F I G .  7.- VARIOUS TYPES OF WHALES 

( A )  Greenland whale (after Scoresby) ; (B) At lant ic  r ight  whale; (C) sperm whale; (D) narwhal (after Scoresby); (E) bottle-nosed whale (af ter  V r o l l k )  ; 
(F) blue whale (after Sars); (G)  fin whale (after Sars) ; (H)  Sei whale; (J) lesser rorqual ( a f t e r  Sars) ; ( K )  humpback whale (after Sars) ; (L) Pacific gray 

whale (Afr ican Elephant, "Jumbo," 11 feet  high, reproduced t o  same scale) 
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principally in the quality of the baleen, the frlnges of which are liquely forward, robust and characteristically laterally flattened in 
coarser in texture and the individual bristles larger, thlcker and the male. 
stiffer,  average length of blades is less than for Sei whale Food, il/lesoplodon bidens, Sowerby's whale (fig. 8[B] ; 15 ft ) has its 
chiefly fishes including herring and mackerel. South and west pair of teeth set a t  about a third of the length of the lower jaw 
Africa, West Indies. from the front end: teeth are laterally flattened. hidden in the gum 

,$legaptera novaeangliae, humpback (maximum about 50 ft .) .  of the female but exposed as short, triangular pro ninences in the 
Body thick. Dorsal fin ill-defined: flippers enormously long, male Those of the males of M. densirostris, M stegnegeri, .W. 
nearly one-third body length Colour black and white in variable bowdoini and M .  ginkgodeus are similarly situated but greatly 
proportion and distrlbution. Baleen and its fringes black Flip- enlarged. In  M layardi of South Africa. Australia and New Zea- 
pers sometimes pure white and always characteristically knobby land. the teeth curve over the beak, nearly meeting and preventing 
on their anterior edge. Head llkewise distinctively knobby Food, the mouth being opened to more than a small extent. Mesoplodon 
krill and small fishes. Cosmopolitan; migratory between higher species are oceanic and mostly very inadequately known. 
and lower latitudes, tending to use inshore waters in the neigh- Taswbacetus shepherdz, Oliver's beaked \\hale, distinguished from 
bourhood of land masses. all other living ziphioids by having 19 functional teeth in each 

Suborder  O D O N T O C E T I . - - T O O ~ ~ ~ ~  whales. Teeth present upper jaw row and 26 similar teeth in lower jaw ron7s, n-ith a 
throughout life, No baleen. Lower jaw more or less triangular pair of larger bulbous teeth at  the tip. New Zealand. 
in outline (fig. 4[,4]), the front part often narrow, the two halves F a m i l y  Physeteridae.-Sperm whales Teeth numerous in 
firmly united in the adult. Blowhole single (fig. 3) .  Skull asym- lower jaw; vestigial or absent in upper jaw in recent forms. 
metrical; nasals reduced; maxlllae squamous above the supra- + Mandibular symphysis long. 
orbital processes of frontals. Several pairs of ribs joining the 
sternum, which consists of several elements in the young, fusing 
to form a single bone only in the adult. 

F a m i l y  Ziphiidae.-Bottle-nosed or beaked whales. Func- 
tional teeth greatly reduced in number. one 
to two pairs in lower jaw (fig. 8) (except 
Tasmacetzls, see belo

w

) ; vestigial teeth not 
uncommon in either jaw. A pair of longi- 
tudinal grooves in the throat region Dor- E!?l sal fin at  beginning of posterior third of 

F I G  8 -FRONT ENDS OF body length; tail not notched at  the middle 
LOWER JAWS of the posterior margin (fig. 2 [A]); flip- 

( A )  Berardlus 

LOWER JAW 

f i ~  > - 
Physeter catodon, sperm whale, cacha- 

lot;  male up to 63 ft.. female to 35 ft. 
Head about one-third the total length; 
snout massive, truncated and extended be- 
yond the narrow ventrally situated mouth 
(fig 10[A]). Lower teeth 20-26 on each 
side, of great size, up to 8 in in length. 
conical; vestigial upper teeth much smaller, 

variable of the blowhole in number. on left The side single of head aperture near 
the front end. Dorsal fin a low hump suc- 
ceeded tailward by a further series of di- 

( B )  Mesoplodon bidens 
pers small. Food, cuttlefish. The rostrum A F T E R  ESCHRICHT A N D  R E I N H A R D T  minishing size. Colour dark gray or 
becomes consolidated into a dense bony FIG. 10 -WHALE HEADS brownish on back, lightening on sides to- 

mass In Zzphzzcs and Mesoplodon and fragments of these have been ( A )  HEAD O F  * SPERM ward silvery gray, sometimes white belly, 
found In British Late Tertiary deposits, in Western Australia and 

~ ~ ~ ~ ~ ~ R A o ~ ~ ~ ~ ~ ; I ~ ~ ~  variable. The sperm whale occurs in all 
from the sea bottom off South Africa. 

FROM THE SIDE tropical waters but stragglers, nearly 
Berardzus has two pairs of laterally flattened large teeth at the always old males, reach both polar seas 

front end of the lower jaw (fig. 8 [A]). B .  bazrdz (40 ft ) ,  oc- Polygamous. The spermaceti organ, occupying much of the snout, 
curring in the North Pacific, is the largest existing ziphioid. B. consists of a fibrous "case" containing up to a ton or more of clear, 
arnztxz (about 30 f t . ) ,  found off New Zealand and Argentina, is not colourless oil. The sperm whale can dive to great depths in search 
uncommon in Antarctic waters. of its main food, cuttlefish, although fishes are also eaten. Pro- 

Zzplzzz~s cavzrostris, Cuvier's whale (26 i t . )  has one pair of duces ambergris. 
teeth at  the tip of the lower jaw, concealed in the gum in the Kogia breviceps, pigmy sperm whale (about 10 ft.) resembles 
female and pyriform. or pear-shaped. and prominent in the male. Physeter in general characters, but head length only about one- 
Cosmopolitan and not infrequently stranded on the British coast, sixth total length (10[B]). Flippers tapering not rounded; dorsal 

Hyperoodon a~.lzpullatus, bottle-nosed whale (male 30 it., fe- fin well defined and falcate (curved). Blowhole an asymmetrically 
male about 24 ft .) .  Teeth small. one pair (occasionally a second situated single air passage. Lower teeth 9-14 in each r o ~ ~ ,  long, 
smaller pair behind the first) a t  the tlp of the lower jaw, alike slender and curved. 

F a m i l y  Monodontidae.-No dorsal fin. Neck vertebrae free. 
Flippers broad and bluntly rounded distally. Partial lateral bony 
lamina of pterygoid. 

Monodon nzonoceros, narwhal (maximum about 15 f t . ) .  Colour 
varying with age from bluish gray when young to gray-white with 
darker mottling when adult. Teeth unlike those of any other ani- 
mal, reduced. except for concealed vestiges, to a single pair. In  
the female these are concealed in deep sockets in the rostrum the 
left one only exceptionally erupting; in the male the right tooth 
remaining similarly concealed but the left growing out as a straight, 
spirally marked tusk up to 9 f t .  43 in long (occasionally both 
teeth equally developed). Long. low ridge in situation of dorsal 
fin. Food. mainly cuttlefish but also fishes and crustaceans. 
Arctic. rarely reaching Britain. 

Delphinapterz~s leucas, white whale. beluga (fig 11 ; 18 i t  ). 
Colour dark gray in juvenile, pure white in adult. Teeth 8-10 in 
each side of upper and lower ja\i7s. Dermis of skin more developed 
than usual (used as "porpoise hide"). Food, fish of considerable 
size. cuttlefish and crustaceans. Gregarious Arctic and circum- 

in both sexes. &remaining concealed till a 
late period. but piercing the gum, at  least 
in old males. A large bony boss. increas- 
ing spectacularly in massiveness with age, 
on each maxilla, producing a progressive 
alteration of the forehead. which becomes 
enormous and gibbous (fig 9 [B] ) Com- 
mon in the Korth Atlantic and frequently 
stranded on the British coasts, but rare 
in the eastern United States 

Hyperoodon planzfrons, the southern 
bottle-nosed whale. found off Australia, 
New Zealand. Argentina. Falkland Islands 
and South Shetland Isles, is distinguished 
from H .  ampzlllatus by its lesser develop- 
ment of maxillary crests. 

Mesoplodon -Teeth, one pair, smaller 
in females and usually remaining beneath 
the gum, according to species variously 
placed at  the jaw tip or near the angle of 1 0 1 ~ s  polar. reachlng the St Lawrence river and (rarely) the British 
the mouth ( A )  Hyperoodon, young, coast. 

Mesoplodon mirz~s ,  True's beaked from below F a m i l y  P1atanistidae.-River dolphins Skull less com- 
whale; rarely found Two teeth at the ex- ~~~,"~~,"~,"," ,"  , " , f ~ ~ ~ ~  pressed from front to back than in delphinoids. Neck vertebrae 
treme tip of the lower jaw, inserted ob- adult female all free. Eight pairs of double-headed ribs usual. Breastbone 
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F I G .  11.- COMMON P O R P O I S E .  W H I T E  W H A L E  A N D  T Y P E S  O F  D O L P H I N S  

Common Porpoise (a'fter Harmer) ; ( N )  Common Dolphin (after Flower) ; (0) White-beaked Dolphin (after Harmer) ; (P) Steno rostratus; (Q) Comrner- 
Dolphin (af ter  Harmer) ; ( R )  Bottle-nosed Dolphin; (S) Risso's Dolphin; ( T )  Susu (after Anderson) ; (U )  Whi te Whale 



well developed. Flippers short and broad. Sight reduced or lack- 
ing. Snout and lower jaw very long and slender; mandibular 
symphysis extremely long. 

Szibiarltily Plata?zistinae.-Lateral lamina of pterygoid entire. 
Platarzista gmgeticil, gangetic dolphin, susu (maximum 8 ft .) .  

Dorsal fin a very low ridge. Blowhole a longitudinal slit. Large 
bony, maxillary crests a t  the base of the rostrum. Teeth 30 on 
either side of each jaw. Food. mud-frequenting fishes and crusta- 
ceans. Rivers Ganges. Indus and Brahmaputra, to far up stream. 

Subfavt i ly  Sfe?zodelpJ~i~tae.-Lateral lamina of pterygoid fen- 
estrated. Dorsal fin well developed. 

Ste?zodelp/cis blainvillei, La Plata dolphin (5 i t . ) .  Beak attenua- 
tion extreme. Teeth 50-60 in each rolr of upper and lower j a~ i~s .  
Blo~vhole crescentic; only 3-4 pairs of double-headed ribs. La 
Plata estuary. 

Szlbjanzily Ittiinae.-Lateral lamina of pterygoid absent. Ilzia 
geo#re?zsis, Amazonian dolphin ( 8 ft .) .  Teeth 26-30 in each row, 
hinder ones with distinct internal heel. Beak with numerous scat- 
tered hairs. Blo~vhole crescentic, transverse. Dorsal fin long, low. 
triangular; flippers broad and cumbersome. Amazon river to 1,500 
mi. from the sea. FIG.  12 .- DOLPHIN HEADS dolphins, dorsal fin,  

Lipotes vexillifer, Chinese river dolphin (8 it .) .  Grayish or ( A )  De l~h inus  Lissodelphis pero~zi, southern right whale 
blue-gray on the back, white on the belly. Rostrum curving up- 1;; ~ ~ ~ ~ ~ ' , , Y ~ ~ h u s  dolphin (6 i t . ) .  Strikingly black and 
ward. Teeth 33-36 in each row. Blo~rhole asymmetrical to the (o) phocoena white, black of back not extending to snout, 
left side. Food, f resh-wter  fishes. Tung Ting lake, about 600 tail or flippers. Teeth small! pointed, 43- 
mi. from the mouth of the 17angtze river. 44 in each row. Southern seas. 

F a m i l y  Phocaenidae.-Porpoises. Head with rostrum (fig. L. borealis, Korth Pacific. More generally pigmented but with 
12[D]) .  Dorsal fin, when present, triangular. Teeth with ex- white ventral area. 
panded spade-shaped crown. Tail notched posteriorly. Szib,farizily Cep1zalorhynchinae.-Small porpoiselike dolphins. 

Plzocaena plzocae?za, cornmon porpoise (fig. 11 ; 6 f t . ) .  Black Beak ill defined. Teeth 25-31 in each row. conspicuously marked. 
above, lvhite belo~r .  Dorsal fin often with small tubercles on Ceplzalorhy~tchz~s co~~z?~zcr so~z i ,  Commerson's dolphin (fig. 11) or 
front edge. hIale reproductive opening usually far  for~rard. piebald porpoise, coloured as latter name. C .  hea~tisidei, C. 
Teeth 22-26. Food, mainly fishes, but also crustaceans and cuttle- kectori, C. albiaentris, Iike Commerson's; all are southern forms. 

fishes. Coastal and estuarine. Widely distributed in European Srlb'fa~lzily DelPhininae.-Lagenohynchzls. Beak short,  low- 
waters. and off \Vest Africa to Dakar. sharelike (fig. 12 [B]).  Dorsal fin prominent. Yertebrae very 

Pltocaena spilzipilzrtis, Burmeister's porpoise; and P. dioptrica, nunlerous, 73-92. Usually oblique light areas on sides. L ,  al- 
spectacled porpoise. South American, the range of the latter to b i r ~ ~ * r i J  (9-10 ft.1. white-beaked dolphin (fig. 11) : teeth 22-25, 
South Georgia. P. spilzipilzltis colour entirely black. Teeth 16-1 7 diameter 7 mm. L .  aczltz~s, white-sided dolphin ( 9  i t . )  ; teeth 30- 

in each row, p ,  dioptyica back black: belly and both Surfaces of 3 4  diameter 4 mm.. North .itlantic species. coasts of northern 
tail white: eye encircled by white. Teeth 19-21 in each row. Europe and eastern United States. L .  obliqziidens, like L .  al- 

Plzocarlzoide.~, \vith species in S o r t h  Pacific P. trzlei and p. dalli. birostris, North Pacific to California. L .  crzlciger, in general form 
Vertebrae numerous, 9 5-98 as compared with 64-67 in Phocaena like L .  aCZltZl.Y, South Pacific. L ,  obscurzas, the dusky dolphin; and 

phoci~e?iu. L .  azrst~alis, Southern ocean. L. electra, probably cosmopolitan. 
,Veori~eris plzocae?zoides, finless black porpoise or Indian porpoise La~enodolPhis hosei, form intermediate between L a g e ~ z o r h ~ n -  

(maximum 4 i t .  6 in . ) .  Black or dark b r o ~ ~ n .  Without dorsal fin. c h l l a n d  Delpizinzls, known only from skeleton. Off Borneo. 
Narrow longitudinal, depressed, finely tuberculated area mid- Gral'zpzls grisezls, Risjo's dolphin (fig. 11; 13 i t . ) .  Grayish, 

dorsally. Food. fishes, prawns and cuttlefish. India and Japan, lighter below. Beak lacking. Forehead prominent. Flippers long. 
marine and \-angtze river to beyond the Tung-T'ing lake. Teeth usually absent in upper jaw; lower teeth 2-7 confined to 

F a m i l y  Delphinidae.-Dolphins and T\-hale-named dolphins. front end of jaw. diameter to 14 mm. Apparently cosmopolitan; 

Sztbfnrrzily 0rci~tne.-No well-defined beak. Forehead globose not Uncommon in British Waters. Food, cuttlefish. 
or gibbous. Dorsal fin present: flippers tapering (except Orcin~is) .  Tur~ ioPs  trzlncatz~s, bottle-nosed dolphin (fig. 11).  Beak  ell 
Tail notched posteriorly (fig. 2 [B] ) .  defined, 2-3 in. long. Teeth 20-22 in each row. in both jaws, 

Psczldovca crassidens, false killer (19 i t . ) .  Teeth 8-10, massive. diameter 9 mm. Dark brownish on back, belly white. Back fin 
round in cross section, Completely black. Sporadic mass strand- prominent. falcate. Common in British seas and off the eastern 
ings in various places from Tasmania to Kiel. United States. T .  gilli, a closely related Xorth Pacific form. 

Orcinzls orca, killer, grampus ifig. 1 ; male 30 f t . ,  female 16 T .  adtlnczrs, inore heavily pigmented, tropical Indian and South 

f t . ) .  Dorsal fin falcate and large in female and in young of both Pacific; smaller, may be distinct. Stenella, with many species, 
sexes. prominent and triangular to j j  f t .  in older male. Colour, often spotted or with distinctive dark narrow flank line. is oceanic. 
distinctive black and \vhite, sharply defined: a conspicuous \vhite Beak 4-5 in. long. separated from rest of head by a distinct groove. 
patch abo5.e and behind the eye; a grayish "saddle" behind the General body shape and size as in Delphinzls, but  alate of skull 

dorsal fin, Flippers rounded and, like dorsal fin and tail iiukes. not grooved. 
increasing disproportionately in the male ~ r i t h  age. Teeth massive, DelP/li?z2ls delphis, common dolphin ifig. 11 : 8 i t . ) .  Beak, as in 
pointed. \T.ith transversely oval cross section. 10-12 in each roxv. Stellella, with similar well-defined groove (fig. 12rAl j .  Mainly 
Food, fishes, marine birds and rrialnmalj including el-en the big black dorsally. white ventrally, but with overlapping. waved, 
Tvhales: extremely voracious. Cosnlopolitan; not uncommon in longitudinal streaks of white. brown. yellon- or gray on sides. 

British and An~erican lvaters. Palate of skull with two deep longitudinal grool-es. Teeth 40-50 
Orcae.llcl breyjrojtTis,  IraKadi dolphin ( Q  ft .1.  Forehead prom- in each row. Cosmopolitan; common in Atlantic and Mediter- 

inent. Dorsal fin lo\v, Teeth 12.- 19 in tach row, small. Colour ranean; one of the commonest British species. 
slate blue. I r r a ~ ~ a d d y  ri\,er. Burma to 900 from the sea. Bay F a m i l y  Stenidae.-This family includes Stelto (fig, 11).  S o ~ ~ s a  

of Benpal. ofi Singapore and Borneo. and Sotcllicz, long snouted dolphins of doubtful affinities inhabiting 
(;lobicc.pllll[a, pilot or caa3ing blackfish (maximurn 25 tropical waters. oceanic. estuarine and fluviatile. 

ft .) .  Forehead greatly s~volien and pronlinerit (fig. l?[C]) .  B1~~1ocna~nlt . --Geneml It'orks.--F. C .  Fraser, Handbook of R. H .  

3 
2 
h 

Flippers long and narrow. Teeth 7-11, 
large at front end of the jaws, Highly 
gregarious to more than 1.000 in a school. 
G .  n~elaena,  northern seas. Black except 
for restricted white throat patch and light 
belly colour. Commercirrlly hunted in 
Faeroe Islands and, formerly. Shetland 
Islands. Southern ocean. G. edwardii 
doubtfully distinct. A tropical species, G .  
wzacrorhynclta, Atlantic and Indian oceans, 
with no white patch; flippers shorter: and 
head more globose than in G .  nzeluena. 

Feresa, pigmy killer (73 f t . ) .  F. attenu- 
ata. Rounded forehead, less prominent 
than in Globicephala. Teeth 10-13 in each 
row. Flippers moderate. falcate. Colour, 
dark gray except for white lips and vent. 
Only four specimens known. Japanese 
seas, Senegal. 

Sz~bfa?rzily Lissode1phinae.-Right whale 
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(F. C. FR.) 
WHALE FISHERIES. Whales provide food and oil. and 

they have long been hunted for one or both of these. although the 
emphasis shifted with time. I n  Europe, in the middle ages and 
earlier, they provided food, ~vhereas between the 17th and 19th 
centuries the oil was important for lighting and soapmaking. 
There was als0 a demand for whalebone. In  the 20th century the 
emphasis was again on food, for most whale oil is converted into 
margarine. I n  the early 1960s the annual world whale-oil pro- 
duction was about 500,000 tons, roughly equal in weight to about 
one-third of the butter produced. The oil production, together 
with about 140,000 tons of by-products for food or fertilizers, 
came from a ~vorld catch of nearly j j .000 whales taken by about 
360 whalecatchers operating from more than 2 0  factory ships and 
nearly jo  shore stations. Kearly al1 the factory ships operated 
in the antarctic, which became the major field. accounting for 
about 80% of the world production, but most of the shore stations 
were outside the antarctic. scattered along the coasts of temperate, 
tropical and arctic seas, for the highly mechanized industry is als0 
world-wide in operation. Its methods andscale have such potential 
for destruction of the whale stocks that the industry is regulated 
by international agreement. 

E a r l y  Whalin&.-It is likely that Stone Age man hunted the 
smaller whales and dolphins. Certainly the Eskimos and Yorth 
American Indians whaled from ancient times with weapons of bone 
and horn. flint and slate; one Alaskan whale hunting settlement 
has been dated back to A.D. roo or 200. I n  Europe. the cradle of 
whaling as it subsequently developed. the earliest records concern 
Xorway and Flanders in the 9th century. but the first important 
development was the enterprise conducted by French and Spanish 
Basques from the shores of the Bay of Biscay. Begun about the 
10th century. this hunt for the Biscayan or Atlantic right whale 
flourished in late medieval times! was in decline by the middle 
of the 17th century and died out in the 18th. hleanwhile. by 
1400, some of the Basques were pioneering the xvhaliilg voyage. 
Leaving the harbours and watchtowers of the shore fishery, they 
built ships which eventually followed the Biscayan ~vhale to Xew- 
foundland, the Gulf of St. L a ~ ~ r e n c e  and, in the 16th century, to 
Iceland. where they found Icelanders and Norwegians already en- 
gaged in the business. By I joo. however: the Biscayan whale in 
the  eastern Xorth Xtlantic was a much depleted species. But 
somewhere in their far northern voyages the Basques fel1 in ~ ~ i t h  
the Greenland or arctic right ~vhale! which was more massive than 
the Biscayan whale, and had thicker blubber and longer whalebone. 

The Greenland whale came to support a new enterprise. the 
northern whale fishery, which continued for three centuries after 
1611 when the hluscovy company cent Thomas Edge with the 
"Mary RIargaret" and the "Elizabeth" of London on the f in t  

Spitsbergen nhaling voyage. The  Basque whalemen were mostly 
engaged in the north under foreign flags, for they were much 
sought af ter  as harponeers and expert flensers (blubber-strippers) 
by the British. German, French and especially Dutch vessels which 
came to  exploit the Greenland fishery. 

At first whales were killed in the Spitsbergen bays and the 
blubber flensed from them was boiled out in coppers (large kettles) 
on the beach; the populous Dutch seasonal settlement called 
Smeerenburg (Blubbertovcn) belonged to  this period. Bay whal- 
ing. however, declined after 1635 and the ships began to  whale 
along the ice between Spitsbergen and Greenland, and in the Davis 
strait ;  they flensed the ~vhales at sea and casked the blubber for 
"trying-out" (melting) a t  home. After 1840 this ice fishery in 
turn began to decline. The last phase belonged to  the  Scottish 
steam and sail whalers. and these sailed as much for the  long 
whalebone (in great demand for use as stays in corsetsj as for the 
oil. T h e  last Dundee whaler came home "clean" in 1913. I n  the  
Pacific, north of Bering strait and in the Okhotsk sea, the  arctic 
right whale had a last stronghold which TTas breached by American 
whalerc after 1843; they called this whale the "bowhead." T h e  
b o d e a d  fishery was prosecuted so vigorously that i t  was finished 
by 1908. 

Turning again to the Atlantic right whale, there was a fishery 
on the western side of the North Atlantic started by N e ~ v  England 
settlers before 164j. This flourished for a time but was moribund 
by 1800. hlean~vhile i t  had given rise to one of the  greatest mari- 
time ventures in history: this was the Xmerican sperm-~vhale fish- 
ery. begun in 1712 when a shore whaler. blown off the  coast in a 
storm, fastened a sperm ivhale and got i t  safely home. Oil from 
the sperm whale was found to  be a much superior illuminant to  
that from whalebone whales, while the spermaceti from the  head 
made the finest Ivax candles. More and more vessels sailed from 
New England ports to "whale out in the deep for sperm whales." 
The  ~vhaleships "cut-in" (removed the blubber f romj  their whales 
alongside. and tried out the blubber a t  sea. They were a t  the  
Azores in 1;6j. on the coast of Brazil in 17  7.1 and in the  Indian 
ocean by 1789: Although Great Britain (in 1788) was first after 
sperm ~vhales in the Pacific, the monopoly of this ~vorld-\vide in- 
dustry xvas American; in the peak year of 1846 there were 729 
Yankee whaleships a t  sea. The slow decline which follo~ved (al- 
though the last sperm-~vhaling voyage was not made until 1g2j)  
was due to several causes. including the discovery of petroleum in 
Pennsplvania in 18 jg. The sperm-~vhale fishery Tvas the  only old- 
style venture which may not have ended through overfishing. 

As a consequence of the sperm whalers' explorations, two further 
species were exploited. The southern right whale. a t  first taken 
in great numbers around the southern continents and subantarctic 
islands. fared like its congener in the north and was greatly re- 
duced by 1900. The  Pacific gray ~vhale.  hugging the California 
coast on its winter migration. suffered great depredations in the 
breeding lagoons from the boats both of whaleships and shore 
stations. 

Old-style shore whaling, although extinct or  moribund on the 
east and west Xtlantic seaboards. was carried on elsexvhere during 
the 19th century. Excluding Japan (~vhich had stations for gray, 
right and humpback xvhaling by a netting method evolved inde- 
pendently of the European tradition) there were settlements in 
California. South Africa. Australia! Yen- Zealand and Tasmania. 
By the 1950s these settlements had disappeared except in the 
Azores. where a shore fishery for sperm whales existed since 1832, 
and in Madeira where the Xzores whaling spread in 1941, There 
the Portuguese islanders hunt in open boats with hand harpoon 
and lance as did their forebears \%-ho learned the trade in I-ankee 
whaleships long ago. 

Modern Wha1ing.-In the 1S6os. when right and gray whaling 
ne re  already in decline from overfishing. the industry received a 
nelv lease of life which it  still enjoys. The Sorwegian sealing 
captain. Svend Foyn. developed a niethod of hunting the  great 
rorquals. including the blue and finback whales. which swim too 
fast for pursuit in open boats. Svend Foyn' used a cannon: firing 
a heavy grenade harpoon. mounted in the bow of a steam vessel. 
His methods revolutionized ~vhaling and have remained unaltered 
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in their essentials. 

The new steam whaling,, which by 1900 was conducted from 
many stations in the North Atlantic and arctic, soon spread to 
Japan, Korea, British Columbia and, after about 1910, to the coast 
lines of the southern continents. The varying fortunes of this 
modern shore whaling (which continues widespread) before World 
\$-ar I1 were usually associated with periods of local overfishing. 
In  Sorway. after 1900, a growing scarcity of whales, and legisla- 
tion hostile to the steam whalers and designed to protect the 
Norwegian cod fishermen: caused the industry to look to the ant- 
arctic where expeditions between 1892 and 1904 had reported 
abundant rorquals. In 1904 Capt. C. A. Larsen started whaling at 
Grytviken in South Georgia. The antarctic industry had begun. 

A n t a r c t i c  Whaling.-Whaling from Grytviken and other sta- 
tions prospered at  South Georgia, and soon spread to the other 
antarctic islands of South Orkney and South Shetland, where the 
first factory ships operated. Their heyday was the period from 
1906 to 1927. They were really mobile shore stations, for they 
flensed their whales alongside and therefore could not work on the 
high seas but had to seek the shelter of some island bay or the calm 
of the ice-locked Ross sea. Then in 192 j the steamship "Lancing" 
was fitted with a slipway in the stern so that whales could be 
hauled on deck. Her success opened the great era of pelagic (open 
sea) whaling. Factory ships could operate wherever their mhale- 
catchers found whales in the Southern ocean. They could also 
operate outside territorial waters where no governments at that 
time could control their activities by licences or whaling regula- 
tions. Tankers were rapidly converted with stern slipways for 
pelagic whaling. Other tankers were used as transports, bringing 
fuel oil to factories in the ice and taking home cargoes of whale 
oil, so that the factories could work a protracted season. In the 
season 1930-31, within five years of the "Lancing's" voyage. 41 
factory ships operated to produce 3.500,ooo bbl. of oil. ,4t 
mid-20th century this antarctic production, and by consequence 
world production also, remained the highest in the history of 
whaling. 

Technique.-Except for the introduction of electronic aids and 
reconnaissance aircraft, the whaling technique developed by I931 
changed little after 1945. A typical pelagic expedition comprised 
a factory ship of about 16.000 gross tons which operated about 
11 or 12 steam whalecatchers each of about 550 tons, although 
newer catchers attained 900 tons and had diesel engines. They 
operated within about 100 mi. of the factory ship. Helicopters 
sometimes helped the search. Experiments with scouting aircraft 
in the antarctic were first made in 1929, but it was not until 1950 
that,  in the form of helicopters, they were used effectively. The 
search from the catcher is still the job of the lookout at  the mast- 
head, but he is often helped by the echo-whalefinder, developed 
from wartime asdic (a  sonar device). The whale scarer, another 
sonar device, frightens whales into flight with ultrasonic vibra- 
tions, so that, getting,out of breath, they blow more often and 
are more easily followed. Whales are shot with the grenade har- 
poon. (Before and after World War I1 there were experiments 
with an electric harpoon, which yields an unspoiled carcass and is 
claimed to be more rapid and more humane than the grenade har- 
poon.) The dead whale, winched back on the Manila whaleline, 
is then inflated to prevent sinking and marked with a flag. At the 
end of the day the flagged whales are collected and towed back 
to the factory ship or shore station. Flags are sometimes missed 
due to fog, heavy seas or nightfall and, therefore, radio buoys 
that transmit a continuous signal to the catchers have been intro- 
duced: Flags with radar reflector cones, which can be detected 
on the catcher's radar screen, are also used. 

B Y  C O U R T E S Y  O F  T H E  N A T I O N A L  I N S T I T U T E  O F  O C E A N O G R A P M T  

LANCE (ABOVE) AND H A N D  HARPOON (BOTTOM) S T I L L  USED I N  THE AZORES 
I N  T H E  1950s A N D  AS USED BY AMERICAN WHALEMEN I N  T H E  19TH CENTURY 

A whale delivered to a factory ship is heaved through the stern 
slipway with a steel clan- attached to hawsers dragged by two 50- 
or 60-ton winches. The claw, a giant pair of pincers dropped over 
the whale's tailstock, mas first used in 1932-33. On the afterdeck 
the blubber is removed in three enormous strips. The flensed 
carcass is hauled through the midships gantry to the meat-and-bone 
deck. There, using steam bonesans and wires strained around 
winches and capstans, the butchers and bone-sawyers work with 
anatomists' precision, removing and sectioning the skull, opening 
the chest and separating the ribs. stripping meat from the back- 
bone and separating the vertebrae. There is no wastage: only the 
entrails and stomach are turned overboard. Blubber. meat and 
bone are stuffed into separate cookers. the mouths of which are 
flush with the deck. A proportion of the lean meat is usually not 
pressure cooked for oil extraction but is fed into the meat meal 
plant. Little more than 45 min. is taken to dispose of a blue 
whale weighing over IOO tons, and j o  min. suffice for a finback 
n-hale. The work goes on day and night, as long as ~vhales are 
waiting at the stern. 

Products.-Modern whaling! besides producing edible whale oil 
(q.v.) from rorquals. also produces sperm oil which. although 
inedible and no longer used as an illuminant, has increasing uses 
in industry. (The largest catches of sperm whales are made in 
the antarctic and off the coasts of Peru and Chile.) The by- 
products of whaling became more important after iVorld U'ar 11. 
They include meat meal for cattle cake, bone meal and guano for 
fertilizers. frozen whalemeat for human and fox food, meat 
extracts and liver meal, liver oil rich in vitamin A. and a certain 
amount of ductless gland for hormone extracts. Ambergris. still 
important in perfumery, is occasionally found in sperm whales. 
Whalebone, hardly worth saving for brush manufacture between 
TVorld Wars I and 11, began again in the 1950s to find a market 
in the corset industry. See WHALE; WHALE OIL. 

BIBLIOGRAPHY.-E. A. Stackpole, T h e  Sea-Hunters  (1953?'; K .  
Schubert, Der Wal jang  der Gegenwart  (1955)  ; R. Clarke, Open 
Boat CVhaling in the .4zores," Discovery  Repor t s ,  vol. xxvi ( 1 9 5 4 ) ,  
"LVhaling and Whale Research," T h e  Listener,  vol. lii ( 1 9 5 4 ) .  
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WHALE OIL. n'hale oil is used mainly as raw material for 

margarine and compound cooking fat. Sperm nhale oil. which is 
really a liquid wax, can be employed only for such purposes as the 
manufacture of lubricants and fatty alcohols. The two will be 
considered separately. 

W h a l e  Oil  a n d  By-products.-Two discoveries played impor- 
tant parts in the history of whaling and the use of whale oil The 
first was in the mid-19th century  hen petroleum was first discov- 
ered. Before that time whale oil had been in demand as a burning 
oil for lamps and as a lubricant for machinery. Between that date 
and the discovery of hydrogenation of fatty oils and its commercial 
application in 1908, nhale oil fought a losing battle since it could 
not be produced at anything like the 10x5 cost of mineral oils and 
could not, therefore, compete with them as an illuminant or as a 
lubricant. During that period the whaling industry declined year 
by year. 

Hydrogenation of oils is the addition of molecules of hydrogen 
to molecules of fatty matter which takes place in the presence of 
a nickel catalyst. The effect in the case of whale oil is to convert 
it from a somewhat strong-smelling fishy liquid oil into a bland, 
odourless. tasteless, stabre, solid fat. The discovery of this process 
came about at  a time when soapmakers and margarine manufac- 
turers Tvere searching for solid fats; there were adequate supplies 
of liquid oils but a great scarcity of solid fats. The soapmaker 
required solid fats to make a hard soap because the liquid oils \\ere 
capable of making only soft soaps. while the margarine manufac- 
turer required solid fats to produce a product with the characteris- 
tics of butter, which was again impossible from liquid oils. 

\$'hale oil is a true fat oil consisting almost entirely of triglyc- 
erides-one molecule of glycerol in combination with three of fatty 
acids. Such oil can be converted into an excellent edible fat, as 
well as a high-grade soapmaking material. 

Most of the whale oil (or sperm oil) is contained in the blubber. 
The blubber consists of subcutaneous tissue into which fat is de- 
posited and from which it may be taken back for the process of in- 
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WHALING 

T o p  l e f t :  The whale ship days. Detail from a p r in t  of 1825  by W. J. and have speeds up t o  about 1 7  knots. The masthead lookout barrel and 
Huggins showing a Br i t ish sperm whaler in the Pacific the catwalk between tb,e gun mount and the bridge are features of a l l  

T o p  r i g h t :  Sperm whale photographed from a helicopter. Most species of whalecatchers 
whales do not  adopt this unflexed, extended posture, b u t  it is typical B o t t o m  le f t :  Harpoon gun. The harpoon (shown loaded in to  the muzzle) 
of sperm whales when d r i f t i ng  undisturbed a t  the surface weighs about 1 6 0  Ib., is 6 ft. lony and bears 4 hinged barbs. The grenade 

Centre le f t :  Harpooning a 53-f t .  bu l l  sperm whale from an open boat. head is f i l led w i t h  black powder which explodes by a t ime  fuse just after 
This method of whaling, a legacy f rom the American sperm whale fishery, h i t t i n g  the whale 
is s t i l l  practised along the coasts of the Azores and Madeira B o t t o m  r i g h t :  Harpoon h i t t i ng  a whale and exploding. Bo t tom l ine is  

Cen t re  r i g h t :  Modern whalecatcher. These ships are 500-900 tons burden f rom a previous shot 
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W H A L I N G  
T o p  l e f t :  Pelagic whaling. A factory ship on the Antarct ic  whaling claw (attached to the ta i l )  used for haul ing the whale through the slip- 

grounds. Flensing (removal of the blubber) takes place on the afterdeck. way 
The stripped carcass is then hauled through the midships gantry to the Centre r igh t :  The meat-and-bone deck. Whalers are shown t r imming  the 
foredeck where i t  is completely dismembered in to  meat, bone and entrails shoulder blade from a blue whale's flipper 

T o p  r i g h t :  View of a pelagic factory ship from the stern showing the s l ~ p -  Bot tom l e f t :  The factory deck. Blubber, meat and bone, loaded into 
,/lay through which whale carcasses are hauled by winches to the flensing cookers from the open deck above, are cooked under steam pressure. A 
deck Hartmann apparatus for cooking meat is shown 

Centre  left: The flensing deck. A blue whale is being flensed: the blubber Bot tom r igh t :  Shore whaling. A female f in whale, 72 f t .  long, on the 
is removed in three strips much as a banana is peeled. Note the whale- flensing platform a t  a shore station on the island of South Georgia 
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ternal metabolism. The thickness of the blubber depends on the 
size and the state of nutrition of the whale and varies for different 
species. Kormally it increases in proportion to the length of the 
animal. Seasonally, baleen whales get fatter the longer they stay 
in their arctic or antarctic plankton areas. Whalers usually esti- 
mate an oil yield averaging 50% to 80% of the weight of the 
blubber. Important as the b l ~ b b e r  is as a fat-bearing raw material, 
it is not the only one-the body also deposits fats in all the meat 
tissues, and finally in the bones. I t  has been estimated that whale 
meat may contain from 2% to 8yo oil, with an average of 6% to 
7%; and bones from 10% to 70%, with an average of 405% to 
60%. 

Sperm Oil.-The oil from the sperm whale is not a true fatty 
oil but is, in fact, one of the liquid waxes, Since it consists mainly 
of fatty acids in combination with higher monohydric aliphatic 
alcohols, and only small traces of glycerides. This precludes it 
from being an edible product because the fatty alcohols are quite 
indigestible. The number of uses to which sperm oil is put, how- 
ever, is constantly extending as it has become the basis of an impor- 
tant chemical industry manufacturing derivatives from the sepa- 
rated fatty alcohols. 

Crude sperm oil is a very valuable lubricant and is used as such 
for the cold rolling of steel. Treatment with sulphur gives a sul- 
phurized oil which has exceptional properties for the preparation 
of extreme pressure lubricants. Sperm oil may be hardened in the 
same way as other marine oils and in this form is used for its lubri- 
cating qualities in the preparation of textile sizes and wax compo- 
sitions or directly as a metal-drawing lubricant. The crude oil is 
used directly and in conjunction with other marine oils as a leather 
dressing. When supplies permit and the price is very low, it can 
be used as a soapmaking material by a process which involves the 
conversion of the fatty alcohol portion to fatty acids, but the 
process is expensive. 

Sperm oil is normally refined by a chilling or wintering process 
followed by filtration so as to remove the solid portion or sperma- 
ceti. The spermaceti is pressed and refined to yield a white crys- 
talline solid which finds considerable use in the preparation of 
textile finishes and thread lubricants, cosmetics and candles. 

The saponification of sperm oil under carefully. controlled condi- 
tions separates the constituent fatty acids and fatty alcohols. The 
fattyacids so prepared are suitable for soapmaking and for the 
many other uses to which fatty acids are normally put. The fatty 
alcohols are used in the manufacture of cosmetics and hair prepara- 
tions and also in detergents. 

As far as antarctic whaling is concerned, sperm oil is largely 
a by-product, and, compared with whale oil production, sperm oil 
is only of secondary importance. (J. C. G.) 

WHALLEY, EDWARD ( c .  161 j-c. 1675), English regicide, 
risked death by flight rather than trust indemnity after the revolu- 
tion. He was the second son of Richard Whalley. who had been 
sheriff of Nottinghamshire in 159j, by his second wife. Frances 
Cromwell, aunt of Oliver Cromwell. On the outbreak of the Great 
Rebellion he took up arms for the parliament, became major of 
Cromwell's regiment of horse and fought with distinction in the 
campaigns of 1643 to 1647. When the king was seized by the 
army, he was entrusted to the keeping of Whalley and his regiment 
at Hampton court. Whalley refused to remove Charles's chaplains 
at the bidding of the parliamentary commissioners, and treated 
his captive with due courtesy, receiving from Charles after his flight 
a friendly letter of thanks. In  the second Civil M'ar (1618) 
Whalley again distinguished himself as a soldier. and when the king 
was brought to trial he was chosen to be one of the tribunal and 
signed his death warrant. He took part in Cromwell's Scottish 
expedition, was wounded at  Dunbar, and in the autumn of 1650 xas 
active in dealing with the situation in southwest Scotland. Next 
year he took part in Cromwell's pursuit of Charles I1 and was in 
the fight a t  Worcester (Sept. 3) which defeated Charles's army. 
He follo~ved and supported his great kinsman in his political career, 
presented the army petition to parliament (Xug. 16 52 j, approved 
of the Protectorate and represented Nottinghamshire in the parlia- 
ments of 1654 and 1656, taking an active part in the prosecution 
of the Quaker James Naylor (q.v.). He was one of the adminis- 

trative major generals, and \\as responsible for Lincoln, Nottlng- 
ham, Derby, Warwick and Leicester. He supported the Humble 
Petition and Advice (March 1657). except as regards the proposed 
assumption of the royal title by Cromnell, and became a member 
of the newly constituted house of lords in Dec. 16 j 7. On the pro- 
tector's death. at which he was present, he in vain gave his support 
to Richard; his regiment refused to obey his orders, and the re- 
stored Long Parliament dismissed him from his command. In  
S o v .  1659 he undertook an unsuccessful mission to Scotland to 
arrange terms with George Monk. At the Restoration, Whalley, 
with his son-in-law, X a j .  Gen. Wllliam Goffe, escaped to America, 
and landed at Boston on July 2 7, 1660, living successively a t  New 
Hdven and at  Hadley, h'J.ass., the government a t  home failing to 
procure his arrest. 

See Mark Soble, Lives o f  the English Regicides (London, 1798), 
Memozrs oJ the Protectoral House of Cronzwell, vol ii, 2nd ed 
(Birmingham, 1787) ; Ezra Stiles, History o f  Three o f  the Judges of 
Charles I (Harttord, Conn, 1794) The article by C H. Firth in the 
Dictzonary o f  AVational Bzography is an admirable summary. 

WHARTON (FAMILY). The Whartons of Wharton were an 
old north of England family, and in 1543 THOMAS WHARTON 

(1495-1568) was created a baron. The 5th baron. THOMAS 

WHARTON (1648-I~IS), was created in I 706 earl and in I 714 
marquess of Wharton. 

The 1st marquess is famous as the author of the political ballad, 
Lilltburlero, which "sang James I1 out of three kingdoms." 
Wharton was lord Keutenant of Ireland in Anne's reign, and in- 
curred the wrath of Snift, who attacked him as Verres in the Ex-  
amzner (no. 14), and drew a separate "character" of him, which is 
one of Snift's masterpieces. Addison dedicated to him the fifth 
volume of the Spectator, giving him a very dlfferent."characterH 
from Snift's. His first nife. ANKA WHARTON (1632-85): was 
an authoress. whose poems, including an Elegy on Lord Rochester, 
were celebrated by Walter and Dryden. His son, PHILIP WHAR- 
TOE (1698-1731), duke of Wharton, succeeded to his father's 
marquessate and fortune, and in I 718 was created a duke. But he 
earned for h~mself. by his profligacy and reckless playing at  politics. 
Pope's satire of him as "the scorn and wonder of our days"  moral 
Essays, i, I 79). After spending his large estates he went abroad 
and gave eccentric support to the Old Pretender. H e  was outlaued 
in 1729, and at  his death the titles became extinct. 

For the history of the family see E. R. Wharton, Whartons  o f  
W h a r t o n  Hall (1898). 

WHARTON, EDITH NEWBOLD (1862-1937), U.S. au- 
thor whose fiction is marked by its concern for form and for the 
moral significance of subject and treatment and by the irony with 
which it  responds to every symptom of social pretentiousness and 
stupidity. Born in New York city on Jan. 23. 1862. the daughter 
of George Frederic Jones, who was independently wealthy, she was 
educated privately at  home and in Europe. I n  1885 she married 
E d ~ \ a r d  Wharton, a Boston banker, and a few years later resumed 
the literary career she had begun tentatively as a young girl. The 
best of her early tales were collected in The Greater Inclinatzon 
(1899). In 1905 the critical and popular success of her second 
novel, The House of Mirth, established her as a leading writer; and 
in the next two decades, before the quality of her work began to 
decline under the demands of writing for women's magazines, she 
wrote such distinguished novels as The Reef ( Z ~ I Z ) ,  The  Custom 
o f  the Country (1913). Summer (1917) and the Pulitzer prize- 
winning The Age of Innocence (1920). Her best-known work, 
however, was the long tale Ethan Frome ( I ~ I I ) ,  exploiting the 
grimmer possibilities of New England farm life. She also wrote 
many short stories and poems, several books of travel reflecting her 
interest in architecture and landscape gardening, and a manual, 
The Writing o j  Fzction (1925). The most ambitious project of her 
later years was the novel Hudson River Bracketed (1929) and its 
sequel The Gods Arrive (1932), but her best writing of that period 
was in the posthumous The Buccaneers (1938). I n  the beginning 
an admirer of Henry James's fiction, and always one of his closest 
friends, she disapproved of his later manner. Her  autobiography, 
A Backward Glance, appeared in 1934. 

After 1907 Mrs. Wharton lived in France, visiting the United 
States only at  rare intervals. In 1913 she was divorced from her 



husband. She died on Aug. 11, 1937, and was buried at  Versailles. prominently with the attempt to establish a national and non- 
Her  literary and personal papers \%ere presented to the Yale uni- sectar~an system of education. He enforced strict discipline in his 
versity library. d~ocese, and he published a strong statement of his views on the 

l l r s  FVharton Tvas the first woman to be granted an honorary Sabbath (Thouglzts on  the Sabbath,  1832). 
doctor of letters by Yale university (1923) and the gold medal of He took a small country place at Redesdale. 4 mi. out of Dublin, 
the Kational Institute of Arts and Letters (1924), and the second where he devoted himself to the questions of tithes, reform of the 
moman to be elected to membership in the American Academy of Irish church and of the Irish poor laws and, in particular, the 
Arts and Sciences (1931). organization of natlonal education. He was also interested in 

See P .  Lubbock, Portrazt of  Edith Wharton (1947) ; B.  Nevius, Edith other public questions, for example. the subject of transportation 
Wharton:  a Study of  Her Fzction (1953). (B  R. ) and the general question of secondary punishments. 

WHARTON, HENRY (1664-169j), British writer, de- In  183; he wrote his well-known handbook of Christian Evi -  
scended from Thomas. 2nd Baron i$'harton ( I  520-~5j2). was dences, which was translated during his lifetime into more than a 
born a t  IVorstead on Nov. 9, 1664 and studied a t  Gonville and dozen languages. At a later period he also wrote, in a similar 
Caius college, Cambridge. In 1686 he entered the service of the form, Easy Lessons o n  Reasoning, on , ~ o r a l s ,  on Mind and on 
ecclesiastical historian, William Cave ( I  63 7-1 713). whom he the British Constitution. Among his other works may be men- 
helped in his literary work. In  1687 he was ordained deacon and tloned Charges and Tracts (1836), Essays on Some of the Dangers 
in 1688 he met the archbishop of Canterbury. \Tilliam Sancroft, to Christian Faith (1839) and T h e  Kingdom o f  Christ (1841). He 
under whose patronage some of his literary work mas done He edited Bacon's Essays and William Paley's Evidences and Moral 
died on March j. 1695. and was buried in Westminster abbey. Philosophy. His cherished scheme of nonsectarian religious in- 

Wharton's most valuable work is his dnglia sacra, a collection struction was defeated by the opposition of the new Catholic arch- 
of the lives of English archbishops and bishops, which was pub- bishop of Dublin, and Rhately felt himself constrained to with- 
lished in two volumes in ~ 6 9 1 .  Some of these were written by draw from the education board. From the beginning Whately w7as 
Wharton himself; others were borrowed from early writers His a keen-sighted observer of the condition of Ireland question. and 
other writings include, in add~tion to his criticism of the History ga\e much offense by openly supporting the state endowment of 
o f  t he  Reformation,  A Treatise o f  the  Celtbacy of the Clergy the Catholic clergy as a measure of justice. He died on Oct. 8, 
(1688) ; T h e  Enthzlszasm o f  the  Church of R o m e  Denzonstrated 1863. 
i n  S o m e  Observations U p o n  tlze L i f e  o f  Ignatius Loyola (1688) ; IVhately often offended people by the extreme unconventionality 
and A Defence  o f  Plzrralities (1692). I n  the Lambeth library there of his manners. iThen at  Oxford his white hat, rough white coat 
are 16 volumes of ITharton's manuscripts. and huge white dog earned for h ~ m  the sobriquet of the White 

A life of Wharton was included in George D'Oyly's Life of Bear. IVlth a remarkably fair and lucid mind, his sympathies 
W Sancroft (1821) were narrow, and by his blunt outspokenness on points of differ- 

WHATELY, RICHARD (1787-1863), English logician and ence he alienated many. With no mystical fibre in his own con- 
theological writer, archbishop of Dublin, was born In London on stitution, the Tractarian movement was incomprehensible to  him, 
Feb I. 178; He was educated at  a private school near Bristol, and was the object of his bitter dislike and contempt. LVhately's 
and at  Oriel college. Oxford. In 1811 he was elected fellow of qualities are exhibited at  their best in his Logic, which is as it  
Oriel, and in 1814 took orders. During his residence at  Oxford he mere, the quintessence of the views which he afterward applied 
wrote his H ~ s t o r i c  Doubts  Relative t o  Xapoleon Bonaparte, a very to different subjects. 
cle\ er jetl d'esprit directed against excessive scepticism as applied In 1864 his daughter published Miscellaneous Remains from his 
to the Gospel history. *fter his marriage in 18ZI he settled in commonplace book and in 1866 his Lije and Correspondence in two 

.columes. The Anecdotal Menzozrs o f  Archbishop ?Vhately, by W .  J .  
Oxford, and in 1822 was appointed Bampton lecturer The let- Fitzpatrick (1864), enliven the picture. 
tures O n  tlze Use and Abuse o f  Party SPiy i t in  Mat ters  o f  Religion WHATMOUGH, JOSHUA (18~;- ). U.S linguist, in 
were published in the same Year. In  Aug. 1823 he removed to 1926 was appointed professor of comparative philology at  Harvard 
Halesworth in Suffolk, but in 1825, having been appointed principal university, nhere he founded and directed a department of lin- 
of St. Alban hall, he returned to Oxford. In  1825 he published a g u i s t ~ ~ ~  di~t ing~ished 'by its development of statistical and mathe- 
series of Essays o n  Some  o f  the  Peczcliarities o f  the  Chrzstian Re-  matical methods, Born on June 30. 1897, in Rochdale, Eng., he 
ligton, followed in 1828 by a second series O n  S o m e  o f  the Dzfi- educated at  the University of llanchester and Emmanuel col- 
rult ies i n  t he  Writ ings of S t .  Paul, and in 1830 by a third On the lege. Cambridge, He became a U.S. citizen in 1942. 
Errors o f  Romanzsm Traced t o  Their Origin i n  Hz in~an  Satzire. Whatmough originated the theory of selective variation to ex- 
IVhile he was at  St Alban hall (1826) the work appeared which is plain equilibrium in language. He \\rote five major works and 
perhaps most closely associated with his name-his treatise on over qjo articles and critical reviews (complete bibliography in 
Logic, originally contributed to the Encyclopaedia Metyof'olitana. Studies Presented t o  Joshua M7hatmough on His  Sixt ieth Birthday,  
I t  gave a great impetus to the study of logic throughout Great The Hague, 19jj). He served as president of the Linguistic 
Britain. A similar treatise on Rhetoric,  also contributed to the Society of America, became a member of the ComitC International 
Encycloflaedia, appeared in 1828. In 1829 Whately became Pro- Permarlent des Linguistes, and won an outstanding international 
fessor of political economy at  Oxford. reputation among linguists (E.  PM.) 

His tenure of office was cut short by his appointment to the WHAUP: see cURLEW. 
archbishopric of Dublin in 1831. One of his first acts was to en- WHEAT. ~ b ~ ~ t  one-half of the z,~oo,ooo,ooo of cul- 
dovv a chair of political economy in Trinity college out of his pri- tivated land in the uorld is used in the production of cereals 
vate purse. which provide 80% of food calories produced. About two-fifths 

Whately's appointment by Lord Grey to the see of Dublin was (qjo,ooo.ooo ac.) of the cereal acreage is used for wheat produc- 
a great surprise, for thodgh a decided Liberal, LThately had from tion. There are more pounds of wheat produced than of rice, 
the beginning stood aloof from all political parties. The Evan- but more people use rice as their chief food. Wheat is used for 
gelicals regarded him as a dangerous latitudinarian, while his view human food principally as leavened bread, cakes and pastries, 
of the church was diametrically opposed to that of the High and macaroni, spaghetti and other semolina products. Wheat is 
Church party. From the beginning he was the determined op- best adapted to loam or clay soils that are well supplied with 
ponent of the Tractarian movement. The appointment was chal- organic matter and are in the temperate, drier regions of the 
lenged in the house of lords. but without success. In  Ireland it ~ ~ o r l d  Cultivation and harvest are fairly simple procedures. The 
n a s  immensely unpopular among the Protestants. Whately's blunt graln is easlly stored and transported. 
outspokenness and his "n7ant of conciliating manners" prevented This article is divided into 1 2  sections discussing the relation 
111m from ever completely eradicating these prejudices, while at bet\\een \\heat and civilization and covering the principal aspects 
the same time he met with determined apposition from his oxn of nheat as an agricultural product. In  addition to cross references 
cleJrgy. He opposed them from the first by connecting hlmself to related articles given under the various headings of this article, 
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stJ? also AGRICULTURE BREAD CEREALS, FLOUR For production 
and marketing statistics for particular reglons see also separate 
articleq on lndlvldual countries and on the several states of the 
Unlted States 

Follo~vlng are the maln dl~lslons of this article. 
I Hlstorb 

I1 Origin 
111 Specles 

I Elnhorn (one grain) 
2 Emmcr 
3 Common 

I\ Chnracteristlcs 
I The Giain 
2 The Plant 
3 LVinter LVheat and Spring Wheat 

\ Production 
I Land Preparation 
2 Seeding 
3 Fertilizers 
4 Har\ esting 

\ I I>iseases 
\ I1 Insects 
\ I11 Storage 

1X \ arieties 
X Cses ot Wheat 

XI. Processing 
XIT. Marketing 

I. HISTORY 

Nearly all important civilizations are considered to have been 
founded upon the production of cereals. Wheat lvas probably one 
of the first cereal crops groLvn by man. Wheat and other cereals 
provide a nutritious food containing the important elements needed 
for an adequate diet, and it is a food product that can be easily 
stored. IVheat production requires planting and harvesting on an 
annual basis and consequently. in order to cultivate wheat. man 
had to settle in permanent locations if he was to depend on cereals 
as his major source of iood. I t  can be assumed that when certain 
groups of people stopped their nomadic life and resorted to 
cereals as the major source of food they had time to use part of 
their energy for other purposes than securing food. Thus, civiliza- 
tion and the culture of cereals probably began simultaneously. 
Evidence indicates that cereal culture did not occur during the 
Paleolithic period (stone age but began with Neolithic man prob- 
ably as recent as 6,000 to 7.000 years ago. Wheat is not suitable 
material for preservation from the archaeological standpoint and 
evidence from this source is not entirely reliable so that the ap- 
proximate date of the beginning of wheat culture can only be 
estimated. 

The origin of cereals is still a mystery to 20th century biologists 
as it was to the Greeks who attributed the cereals to a gift of 
Demeter. the goddess of agriculture. The Romans gave credit to 
the goddess Ceres. and some of them identified her with Demeter. 
A spring xheat variety adapted to the Northern Great Plains of 
S o r t h  .America mas n.amed Ccres and \vas a \,aluable variety for 
many years, glvlng protection dgalnst the ravages of stem rust 
The Egyptian goddess. Isls, \\as supposed to have dlsco~ered \\heat 
groning promiscuously in Phoenicld (Lebanon) As early as 
2800 B c In China elaborate ceremonies xiere conducted In the 
spring honoring the cereals I t  appears that \\heat has been gronn 
prior to or a t  least slnce recorded hlstcvy 

The evolutron of \\heat production occurred very slo~rly and a 
farmer of about 4000 B c moved iornard to any year prior to A D  

1800 probably could have c~ijtinued TT heat production \\ithout any 
appreciable change All that mas needed or used xias a feu seeds, 
a pointed suck some type of slckle and perhaps a beast of burden. 
There are st111 areas in the norld \\here \\heat produ~tlon remalns 
as prlmitlve as ~t \\as 6.000 years ago. After 1800 many remark- 
able changes occurred Improvement of machinery. reliev~ng man 
as the source of poner resulted in increased nheat production. 
(See TILLAGE ~ ~ A C H I V E R Y ,  H ~ R \ E S T I Y G  ~ ~ A C H I ~ E R Y ,  CROP- 
PROCESSI~G R~ACHIYERY, TRACTORS ) During the first jo years 
ot the 20th century much progress In \%heat culture was made and 
a number of countries \\ent from \$heat famlne to surplus Early 
settlers In the atate 01 Kansas, nhich IS in the centre of one of the 
l'trgect nheat producing areas of the norld dld not produce enough 

11 heat flour to provide for their needs When the proper kind of 
nheat (Turkey hard red ninter) n a s  introduced into the Great 
Plains of North America in the 18 ~ O S .  this nheat became the "gold" 
of the plalns \\hich Coronado so diligently had sought for 230 years 
earller LIachinery, poner, cultural methods and the proper kind 
of \\heat have made it possible to produce nhea t  in abundance 
throughout the 11 orld nhen all these factors are properly applied. 

11. ORIGIN 

JVheat is a grass. of the Gramineae family and of the genus 
Triticzlm. TKO xild species of Tviticz~m are still growing in Asia 
Rlinor and Syria. One of these. wild einkorn. is a simple species, 
17-hile the other. wild emmer, is more complex in that it originated 
from two species. The most important group of the genus Triticzim 
is made up of three species and contains common bread wheat. No 
wild bread nheat types have been found. 

In addition to the genus Tritic~inz, there are two closely related 
weedy grasses and forage grasses. Aegilops and Agvopyron. 
Crosses can be made among all three of these genera. Originally 
it was thought that comnion wheat was a combination of all three 
of these genera. Hitoshi Kihara, a Japanese geneticist, proposed 
that a single species of Aegilops had united with the emmer to 
produce the common nheat.  II'I 1944 this species was found and 
its centre of origin appears to be Afghanistan. The species that  
united with einkorn ~ v a s  thought to be an Agropyron. E. R. Sears 
suggested in 1948 that it might be another Aegilops. In  19j6 this 
was partially confirmed by geneticists in the United States and 
Japan. This information suggests that the Triticztm species orig- 
inated some place in the area from Asia Minor to  Afghanistan. 
This also corresponds with the present-day wild species. The  
ancestry of common wheat can be illustrated as follo~vs: 

Unknown species 

111. SPECIES 

I t  has been known for a long time that the mheat species were 
originated by combining several different species. They form 
three groups. according to the number of chromosomes. The  
chromosomes are the dark-staining bodies found in the nucleus 
of young cells. The hereditary traits or genes are carried on these 
chromosomes and the genera Trztzcum, Aegilops and Agropyron 
are built up in units or sets (genomes) of seven chromosomes each. 
The species names have changed occasionally and the information 
presented is adapted from systems suggested by James MacKey 
(1954) and Sears (19 j6) .  There are two main ways in which the 
seed of wheat is disseminated. In  the first. the spike (the ear 
or head) is brittle and breaks up, leaving the kernels tightly en- 
closed in the hull or glumes. The other way is for the kernels to  
thresh free from the hulls. 

1. E i n k o r n  ( o n e  grain).-Members of this group have seven 
pairs of chromosomes or two sets and are called the diploids. The  
heads are bearded, small and flat, and break up so that the kernels 
remain in the hull. These species are rarely cultivated and. if 
gronn, are used for livestock feed. There are t ~ o  recognized 
species. 

Trzticz~m boeoticzim, the xild form or \\ild small spelt. 
Trztzcum monococcunz, the cultivated form, einkorn or small 
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spelt. 

2. Emmer.-The species -in- 
cluded in this group have 14 pairs 
of chromosomes or four sets and 
are called tetraploids. All eight 
species and their varieties, except 
for a very few, are bearded. 
Wild emmer (Triticum dicoc- 
coides) and Timopheevi wheat 
( T .  timopheevi) are the wild 
forms. The heads are generally 
flattened, the kernels are narrow 
and pointed a t  each end; they re- 
main in the hull when threshed. 
The wild emmer is still found 
growing in Syria. T .  dicoccum is 
the cultivated emmer, similar to 
the mild type in that the kernels 
remain in the hull. Archaeologi- 
cal evidence from the Jarma site 
in eastern Iraq dated about 5000 

B.C. indicates emmer-type wheat 
was grown a t  that time. I t  un- 
. . 

F I G .  I . - E I N K O R N  ( L E F T )  A N D  food. Little emmer has been 
E M M E R  W HEATS grown since 1900 and what is 

grown usually is used for live- 
stock feed. The other five species are free-threshing and are grown 
extensively in some areas : durum or macaroni wheat (T. dz~rum) ; 
poulard, rivet or cone wheat ( T .  tzirgidum) ; Khorason wheat (T. 
tz~ranicum) ; Polish wheat ( T .  polonicum) ; and Persian wheat (T .  
carthlicum) . 

Durum wheat is the most important species of this group. The 
kernels are large, pointed at each end, with a hard and translucent 
endosperm. I t  is especially suited for the manufacture of macaroni 
and spaghetti. Ethiopia and the Mediterranean region were the 
centres of origin of this species. I t  is still grown extensively there, 
especially in Italy, and in the north central United States and 
nearby Canada. 

The other species of this group are of little importance com- 
mercially. Poulard type wheat is grown in some of the Mediter- 
ranean countries and is common in the mixture of wheats grown in 
hiexico. This type, which has been known for many years, has a 
branched spike (fig. 3 ) .  Because this spike appears to have a high 
potential yield, it repeatedly has been fraudulently exploited in 
the United States and internationally (for example by T. D. 
Lysenko of the U.S.S.R.) as a 
wonderful new variety of wheat. 
Periodically, Polish wheat has 
also been advertised widely. I t  
has a n  unusually long, large, lax 
head, sometimes six or seven 
inches in length. The kernels are 
large and hard, the glumes are 
unusually long, thin and papery 
in texture. 

3. Common.-The members 
of this group have 21 pairs of 
chromosomes or six sets ahd are 
called the hexaploid wheats. This 
group contains the most widely 
grown types. At one time, this 
group was classified into a num- 
ber of different species. They 
have been interbred so profusely 
that species distinctions are no 
longer valid, except as subspecies. 
There are no wild species in this 
group. Probably there never 
were any, as the first ancestors of B Y  C O U R T E S Y  O F  K A N S A S  S T A T E  C O L L E G E  

and only could be propagated 
with the aid of man. Common 
wheat has been synthesized by 
crossing wild emmer and the 
weedy grass A. squarrosa and 
doubling the chromosome number 
of the hybrid. 

The subspecies of the common 
wheats (Triticzim aestivum) can 
be classified as follows : 

spelta, spelt or dinkel wheat 
macha, a spelt type 
vavilovi 
vulgare, free threshing bread 

wheat 
combactum. free threshine " 

F I G .  3.-POULARD ( L E F T )  A N D  cl;b wheat 
POL IS H W HEATS  sphaerococcunz, free thresh- 
ing shot or Indian dwarf wheat 

The two subspecies spelta and macha do not thresh free and are 
grown only to a limited extent. The subspecies vavilovi and 
sphaerococcunz, although they thresh free, are not grown exten- 
sively. The common or bread n-heat (vulgare) and the club mheat 
(compactum) are the two species that are widely gronn. 

Bread wheat is the most important subspecies and includes all 
the kinds from which the world bread supply is derived. There are 
many varieties of bread wheat differing in morphological char- 
acters. They are grown extensively in the United States. Canada, 
the L.S.S R., Argentina, India, Australia and in nearly all other 
countries where wheats are grown. 

Club wheat. is similar in most respects to bread wheat except 
that the heads are very short and compact. This type of wheat is 
grown only to a limited extent in the Pacific northwest of the 
United States and in central Asia. 

IV. CHARACTERISTICS 

1. T h e  Grain.-This is a single seed or nutlike fruit called a 
caryopsis. A grain or kernel of wheat is covered by a thin shell. 
the pericarp, and several other cell layers often referred to as 
the bran. 

The bran coat is generally reddish-brown in colour and varies 
from light to dark depending on the texture of the interior of 
the kernel and the intensity of the pigment in the bran. When 
the colour is absent, the kernel varies from a creamy yellow to 
white depending on the texture of the interior. Inside the bran 
coat is the endosperm. the storage organ of food for the embryo 
or young plant. Sometimes the outside layer of cells of the 
endosperm may be purple, as found in certain Abyssinian wheats. 
The endosperm consists largely of thin-walled cells filled with 
starch, which is imbedded in a protein called gluten, an elastic 
protein substance present only in 
;$,heat and, to a iimited extknt, 
in rye. Gluten is essential for 
making light or leaven breads. 
The embryo or germ is a t  the base 
of the grain under the wrinkled 
patch of bran. The other end of 
the kernel generally has hairs. 
The dorsal or backside is convex 
and the opposite side is a crease 
or suture. The embryo is a mini- 
ature plant and the rudimentary 
roots and leaves are present and 
ready to develop into a plant 
when proper moisture, light and 
temperature conditions prevail. 

Wheat is largely grown for hu- 
man food and the wheat grain is 
an important source of energy. 
The composition of the kernel B Y  C O U R T E S Y  O F  K A N S A S  S T A T E  C O L L E G E  

these wheats were presumably F I G .  2 . -DURUM (LEFT)  A N D  SPELT 
not capable of existing in the wild WHEATS ' 

varies considerably because of FIG,  4,--COMMON ( L E F T ,  A N D  C L U B  

the differences in climate and soil W HEATS  
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in which it is grown. On the average, the kernel contains about 
1 2 %  water, 70% carbohydrates, 12% protein, 2% fat, 1.8% min- 
erals and 2 . 2 %  crude fibres. A pound of  heat contains about 
1,500 cal. (100 g. contains about 330 cal.). Thiamine, riboflavin, 
niacin and small amounts of vitamin A are 
present, but the milling processes remove 
the bran and germ, where these vitamins 
are found in the greatest abundance. 

2. T h e  Plant.-When the kernel is 
placed in moist soil a t  6 j 0  F. or less ger- 
mination will occur in three to four days 
The root (radicle) develops first and is 2°i:;L ~ L S ~ N E ~ T ~ ~ ~  YOT- 

soon follo~ved by the shoot (coleoptile). F I G  -A SPIKELET OF 
The leaves follow in rapid succession and W H E n ~  

develop into the main shoot. At the base 
of this shoot. there are buds that develop into other shoots or 
tillers. Each tiller terminates in a head or spike. The area where 
these tillers arise is called the crown and a set of roots also develops 
from this place The number of tillers that develops depends on 
the variety of wheat, time of sowing, rate of planting or spacing of 
plants and other environmental factors. The leaves are long and 
slender but do vary in length and width. They may be covered 
profusely with hairs or have none at  all. The early growth of 
leaves is near the ground and they form a rosettelike appearance. 
LVhen the stems elongate rapidly, these lower leaves die. The stem 
is made up of sections called internodes mhich are separated by 
the nodes, or thickened swellings on the stem. The diameter and 
length vary considerably and the height of the stem (straw) ranges 
from about 15 in. (40 cm.) to 75 in. (190 cm.) The stems are 
generally hollow, but some of the durum (tetraploid) wheats have 
solid stems. At maturity, most of the leaf blades have dropped 
off. The stems are generally yellow or straw colour. Some 
varieties may have purple stems; however, this colour generally 
disappears before harvest. 

The head eventually emerges from the last leaf By this time 
a very important change has taken place in that the plant has 
changed from vegetative growth to the reproductive phase. There 
are varying numbers of flowers per head or spike, ranging from 
2 0  to 100. The flowers are grouped together in spikelets and each 

B Y  C O U R T E S Y  O F  K A N S A S  S T A T E  C O L L E G E  

F I G .  6.- GROWTH O F  A WHEAT KERNEL.  N U M B E R S  INDICATE DAYS AFTER 
P O L L l N A T l O N  

spikelet has t ~ o  to six flowers. The spikelets are enclosed in 
glumes (chaff, hulls). The outer glumes terminate in a tooth or 
beak that is relatively short. One of the glumes that surround the 
seed may have an awn (bristlelike extension). Those heads that 
have awns are called bearded or awned varieties. The awn varies 
from being nearly imperceptible to several inches in length. The 
glumes may be coloured white or reddish-brown, and in some cases 
may have black imposed upon these two colours. In  most spikelets. 
two to three flowers are fertilized and develop a grain. The flovier 
is very simple, consisting of three stamens (the male organs) and 

a feathery ovary with a branched style (the female organs). T h e  
flowers begin to bloom slightly below the middle of the head and 
proceed both upward and do~vnward. This process is completed in  
two to four days. The individual flower opens in about three 
minutes. The glumes are forced apart by the sw~elling of two 
scalelike organs called lodicules. The anthers mhich develop and 
contain the pollen are forced out by elongation of the stalk (fila- 
ment) bearing the anthers. IJVhile this movement is going on, the 
anthers break open and the pollen is dispersed. The pollen grains 
fall on the feathery styles and germinate and a tube grows down 
~vithin the style to the ovary. The pollen grains contain the sperm 
(male) which eventually unites with the egg (female) and thus 
starts the development of another kernel. The process of pollina- 
tion takes less than five minutes and the consequent fertilization 
of the egg occurs within 24 hours. The newly fertilized egg 
(zygote) develops into the embryo or new plant, and the sur- 
rounding tissue into the endosperm and bran. This growth takes 
place very rapidly and a kernel is generally fully developed in about 
24 to 27 days, when it contains about 35% to 40% water. The  
kernel then dries at  various rates depending on environmental con- 
ditions. This ripening period may be 30 days or less in the Great 
Plains area of Korth America and up to 60 days or more in areas 
such as England. 

3. W i n t e r  W h e a t  a n d  S p r i n g  W h e a t  are the two major 
classes of nheat,  based on their growth habit. The severity of 
the \\inter determines whether the wheat grown is a winter o r  
spring type. Winter wheat is always sown in the fall. Spring 
wheat is generally sown in the spring, but where the winters are  
mild, as in Mexico, spring wheat varieties can be sown in the fall. 
As the area of wheat production progresses either north or south of 
the equator, the types grown are spring varieties sown either in the 
fall or spring at  the higher altitudes. At about 30" to 4 j0 latitude, 
the winter types produce best. For example, in northern Texas 
winter uheat is sown in October and November, in Oklahoma in 
October, in Kansas in September and October, and in Nebraska, 
Wyoming and Montana in August and September. Some winter 
wheat is grown in Canada and generally it is so\i7n in August. As 
the latitude or altitude increases, the winters become so severe 
and long that \\heat cannot survive. Then the spring wheat 
varieties are grown. Wherever winter wheat survives the winter, 
it will generally produce more than spring types. 

Temperature, latitude, altitude and length of day all influence 
the development of the wheat plant. Yarieties of winter wheat 
from North America sown in Colombia (latitude j O)  a t  13,000 f t .  
elevation grow slo~vly and head very poorly in 14 to 15-months. 
At lower elevations, the same varieties remain as grassy plants 
and never head. The winter types require a certain amount of cold 
before they will head, as well as varying day length nhich does 
not occur in Colombia. 

There is a gradual change from one type to another and for this 
reason each area of wheat production has special selected types 
adapted to its conditions. A winter wheat satisfactory to the 
southern Great Plains of North America will be killed by the winter 
in the northern Great Plains, but both types of winter wheat re- 
quire cold in order to develop to maturity. Spring wheats grown 
near the Arctic circle have a shorter growing period under long 
days and do poorly farther south. 

V. PRODUCTION 

IVheat is grown under a vide range of climates and soils but  is 
best adapted to the temperate regions where the rainfall is be- 
tween 12 and 35 in. and between latitudes 30" to 60'. This 
roughly corresponds to the original large grassland areas of the 
temperate regions of the ~vorld. Although these regions provide 
the best conditions, wheat can be gronn in areas of less than 12 

in. rainfall and up to jo in., up to the Arctic circle and down to the 
equator. and from below sea level up to 10.000 i t .  The rather 
heavy, deep, well-drained, dark-coloured soils, well supplied mith 
organic material. of the chernozems and chestnut-bronn groups 
are the most favourable for wheat production. The prairie soils 
of the United States, Canada and the U.S.S.R. are excellent ex- 
amples of good wheat soils. Wheat is not adapted to sandy and 
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peat soils. 

During 1945-55 about 400,000,000 to 480,000,ooo ac. of wheat 
were sown annually in the world. with a production of ~,OOO.OOO,- 
ooo to over 7.000,000,000 bu. or about 200,000,000 short tons. 
Comparable acreage and production of other important cereals 
are:  rice, 233.000,ooo ac. and 176,150,ooo tons; corn, 215,000,000 
ac. and 146.944,ooo tons ; oats I ~8,000,ooo ac. and 62,142,000 tons ; 
and barley. 118.oo0,ooo ac. and 45,ooo.ooo tons. 

The yield of wheat varies widely throughout the world. In the 
drier areas, yields are often as low as 8 to 10 bu. per acre while 
in certain areas in northern Europe and Japan, yields have been 
as high as 70 to 80 bu. per acre. Yields have been reported as 
high as I 2 j bu. per acre under irrigation. 

Wheat  Acreage and Production by Areas and Major Producing Countries 

*Estimated total, includes allowances for missing data. 
Source: U.S. Department of Agriculture, Agricultural Statistics 1956. 

Area 

North America* . .  
United States . 

. . . . . .  Canada 
Europe*. . 

France . .  
Italy . . . . . . .  
Spain . . . . .  
West ~ e r m a n y  . . . . .  

Asia* . . . . . . .  C h i n a .  
I n d i a .  . . . . . .  
Turkey . . . . . .  
Pakistan . 

U.S.S.R. (Europe & Asia)* . 
South 4merica* . .  

Argentina . .  
Oceania* . . . .  

Australia . . . .  
Africa* . . . .  

World ~ o t a l *  . .  

1. L a n d  Preparation.- Production practices also vary widely 
throughout the world. In  the extensive wheat production areas of 
North America. Australia, Argentina and the U.S.S.R., a high 
degree of mechanization is used. 

\$'heat in the drier areas of these major producing regions 
generally is grown on the same land without a rotation of crops. 
A process called summer fallowing is used to store moisture in 
the soil with as little cultivation as possible, especially where the 
annual rainfall is less than 15 to 18 in. throughout a growing sea- 
son. The soil surface is kept rough to absorb rain, prevent wind 
erosion -and weed growth (see DRY FARILIING). Under dry land 
conditions, enough moisture generally can be stored to grow a 
good crop every other year. When the soil contains moisture to 
a depth of 48 in. a crop of wheat is generally assured 

Where more than 15 to 18 in. of rainfall occurs, wheat is 
often brown continuously, and in the more humid areas wheat is 
grown in rotation with other crops. In  semihumid areas, early 
cultivation (plowing) is an important factor in successful wheat 
production. Plows or other cultivator tools follow immediately 
behind the combine harvesters. Early cultivation conserves mois- 
ture, controls weeds and increases the amount of nitrates, an im- 
portant plant food. 

I n  the humid areas, wheat often follows other crops such as soy- 
beans and corn, and the land is often prepared for seeding only 
by disking. Careful seedbed preparation generally results in 
higher yields. 

Preparation of wheat seedbeds in many parts of the world is 
still carried on by primitive methods in which the soil surface 
is merely scratched with inadequate tools. Many more bushels of 
wheat could be grown in the world if all land was prepared for 
mheat using modern equipment and procedures. 

2. Seeding.-Good seed and equipment for planting are essen- 
tial to successful crop production. Grain drills are adapted to 
mechanized farming and large tractor-drawn outfits can sow IOO ac. 
per day. There are a number of types of drills but the principle 
is the same in all, in that the seed is distributed uniformly and 
a t  an even depth. The depth of seeding varies from I+  to 3 in. 
and the amount of seed varies from as little as 2 0  lb. up to 1 2 0  lb. 

per acre. Broadcast seeding, that is, throwing the seed on the land 
by hand or with simple equipment, is wasteful of seed because 
it cannot be covered to uniform depth and uneven stands occur. 
Machine seeding is highly recommended even on small areas (see 
PLANTIKG MACHINERY). 

The date of seeding also varies. Wheat is a cool season crop 
and it is sown as early in the spring as the weather permits. Winter 
wheat is sown early enough in fall to enable a good root system 
to develop before cold weather stops growth. 

A close sown crop, like wheat, is rarely cultivated except under 
intensified farming and where hand labour is readily available. 
If &eeds become a problem, they can often be controlled by using 
chemical sprays that are selective in their action, killing the weeds 
and not seriously damaging the wheat. 

3. Fertilizers.-In the humid areas of wheat cultivation, wheat 
responds to fertilizers. The most commonly required plant foods 
are phosphorus (P,O,). nitrogen (nitrates and ammonium com- 
pounds) and potassium (potash). The amounts required for 
optimum yields vary with each farm and locality. Commercial 
fertilizers are widely used where they are available. Other manures 
are used and the growing of legumes in the rotation will supply 
nitrogen. Phosphorus is the plant food most commonly needed 
and it is effective in increasing wheat yields even in the semihumid 
areas. Proper use of fertilizers increases yield 2 0 %  to 2007~.  , 
Fertilizers generally are not needed in the greater part of the major 
dry land wheat-producing areas. 

Wheat responds to irrigation and the combination of adding 
fertilizers and water increases the yield three to four times. In  
the dry land farming areas of the United States, irrigation has ex- 
panded rapidly. An entirely new agricultural industry is develop- 
ing in the Sonora state of Mexico with the use of irrigation and 
fertilization of wheat. Wheat can be grown as a winter crop and 
corn or cotton as a summer crop. This double cropping is also 
common in Japan, where the cool season wheat is grown during the 
winter months and rice during the summer. 

4. Harvesting.-Harvesting of wheat has also become highly 
mechanized. Combine harvesters are used wherever the area is 
large enough to handle such machinery. The wheat is cut and 
threshed by the combine passing through the field only once. In  a 
number of areas, the wheat does not dry rapidly enough, so the 
wheat is cut and arranged in a windrow to dry and is picked up 
several days later with a combine. In  the large producing areas 
the wheat is often piled on the ground, as rain does not occur often 
during harvest. This procedure is followed in order to harvest the 
standing grain as rapidly as possible to prevent field losses from 
storms. Most of the grain in these large producing areas is stored 
in local elevators or moved by railroad to large terminal storage 
areas. These storage facilities generally are available only in the 
surplus producing regions. 

The production of wheat in the major area of North America 
had become so mechanized that about three man-hours were needed 
to handle one acre of wheat in 1957 compared with about fifty 
hours IOO years previously. 

Acreage 
(in ooo,ooo ac.) 

VI. DISEASES 

Production 
(in ooo,ooo bu.) 

1945-49 

97 
71 
25 
66 
10 

I I  
10 

2 

I I 7 
54 
23 
9 

10 

82 
16 
11 

13 
1 2  

14 
406 

The Romans attributed rust of cereals to the god Robigus, who 
imposed this damage upon the crops of wicked people. I t  was 
about A.D. 1800 before it was understood that rust of cereals was a 
disease caused by a fungus. There are three rusts that attack 
wheat: stem rust or black stem rust (Puccinia graminis tritici), 
leaf or brown rust (P.  triticina) and yellow or stripe rust (P .  
glumarum). Stem rust is the most destructive, causing severe 
shriveling of the grain of susceptible varieties, so that in severe 
cases the crop is not harvested. Stem rust is world-wide in its 
distribution. I t  does not occur every year in epidemic propor- 
tions but it is the feared rust disease of many wheat growers. The 
rust organism belongs to the same group of plants as the mush- 
rooms and produces spores of two types: red or uredospores and 
black or teliospores. The red stage is the one most commonly 
observed in the field. These spores can be easily blown about 
and alight on a wheat leaf. If there is high humidity, dew and the 
proper temperature, the spore germinates and the germ tube enters 
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the breathing pores (stomata) of the leaf and a mdss of growth 
occurs within the leaf. In 8 to 12 days a rupture (pustule) of 
the leaf epidermis occurs and thousands of new red spores are 
liberated which are capable of infecting other living wheat plants. 
This process is repeated as often as there is green wheat to infest 
and proper climatic conditions prevail. These red spores are also 
called summer spores. as they cannot live over the ninter. except 
in mild climate like Mexico's. However, the rust can travel north 
in the spring and summer in North America from hfexico to 
Canada, and then travel back south again in the fall on winter 
wheat or volunteer (self-sonn) wheat. This same pattern is fol- 
lowed in all the major \%heat-producing areas of the world. so the 
rust can live continuously in the red stage. When the wheat begins 
to ripen the spores formed in the pustules are black or dark 
bronn. These are the winter spores and they can live over on the 
wheat straw under very cold conditions. In the spring these b l a ~ k  
spores germinate and produce small spores (sporidia) ; these can- 
not infest wheat but can develop only on the alternate host, the 
barberry bush (Berbei-ts species) and closely related species 
(JPahonia species). This is the part of the life cycle of the rust 
called the sexual phase. New recon~binations occur by crossing on 
the barberry leaves, and result in many new races (varieties) of 
stem rust. Control of stem rust is possible by growing resistant 
varieties and eradicating the barberry bush. 

Leaf rust is also world-nide in distribution and has a life cycle 
similar to stem rust but it has a different alternate host, the 
meadow rue (Thalictrum species). In  Korth America the alternate 
host is resistant so the leaf rust is entirely dependent upon the 
summer or red spores. The red spores can uithstand colder tem- 
peratures and can overwinter in many areas where ainter wheat 
is gronn This rust is not as spectacular in its damage, but is 
more prevalent than stem rust and, on the average, does as much 
or more damage. Control is practical only through the use of 
resistant varieties of mheat. 

Yellow or stripe rust is not as widespread, as it is generally 
limited to higher altitudes and cooler temperatures. Control of 
this disease is also only practical by the use of resistant varieties. 

Another group of serious diseases is the smuts The important 
species are bunt or stinking smut (Tilletin caries and T. foetida) 
and loose smut (Cstilago tritici). Stinking smut replaces the 
kernel with black spores and they are called smut balls. The dis- 
ease got its name from its fishy odor. The loose smut is evident 
at blooming time and replaces the head except for the central 
stem. This smut is not seen at  harvest time. Control of stinking 
smut is possible by seed treatment and the use of resistant varie- 
ties. No practical seed treatment has been available to control 
loose smut, so the use of resistant varieties has been the most 
practical means of control. 

There are many other diseases that cause damage to mheat, such 
as scab, which is serious in the humid areas. Virus diseases that 
occur in the soil or are transmitted by insects are often serious. 
There are other diseases that cause rot of the roots and crown of 
the plant and damage the leaves. (See also PLANTS AND PLAST 

SCIEKCE ) 

VII. INSECTS 

There are several insects which are injurious to wheat. The 
Hessian fly (Phytoplzaga destri~ctor) is one of the most serious 
insect pests, particularly in the eastern half of the United States. 
The name mas derived from the belief that it uas  introduced into 
the United States in the straw used for bedding by the Hess~an 
mercenaries who were brought over from Europe by the Brit~sh 
during the Revolutionary War. This insect is a fly which lays its 
eggs on the leaves of young wheat plants. The hatched larvae 
(maggots) cram1 do

w

n to the base of the plant nhere they extract 
plant juices and also inject a substance that is toxic to the plant. 
As a result, winter wheat becomes more subject to winter kill~ng 
and in the spring the straw breaks over. Control can be obtained 
on a community basis if all farmers \$here ainter wheat is gronn 
plant after the main brood of flies has emerged. Soning of resist- 
ant varieties is rnost effective and such varieties were becoming 
available by 1950. 

The wheat-stem sawfly (Cephus cinctzrs) is a serious pest in  
1%-ester11 Canada and adjacent areas in the United States. T h e  loss 
occurs by the larvae chewing a ring around the stem from the 
inside which causes the stem to fall over. Deep plowing and the 
use of resistant varieties are control measures. 

Other insects causing occasional damage are wheat jointworms, 
\%heat s t r a ~ ~ w o r m s ,  chinch bugs. green bugs (aphid) and grass- 
hoppers. The last three can be controlled by the use of insecticides. 

VIII. STORAGE 

Wheat can be stored aln~ost  indefinitely without deterioration 
under conditions T-<hereby it is kept clean, cool, dry (only 12%- 
13% moisture) and free of insects. Insects that damage stored 
wheat are not active below 40" F. and multiply rapidly only a t  
temperatures above 70" F.  Insects can be controlled readily in  
proper storage facilities by the use of insecticides that  are  not 
detrimental to the quality or use of the wheat. Except in subsist- 
ence farming areas. much of the wheat produced moves rather 
promptly from the farm to the country elevator, then to the great 
terminal markets from which the demand of the larger mills and 
the export market are served. Substantial modern storage facilities 
for wheat and other grains exist not only a t  the major terminal 
markets, but a t  major ports of exit and in importing countries. 
In addition, the milling industry itself provides a considerable 
part of its storage facility needs. I n  the United States and in some 
other areas the governments have encouraged the erection of addi- 
tional storage facilities on the farms and a t  the terminals. 

IX. VARIETIES 

Extensive programs of wheat improvement have been under- 
taken in almost all the wheat-groning regions of the world, particu- 
larly after 1900 nhen Mendel's laws of inheritance were recognized. 
Prior to this time, there were many varieties of wheat available 
which enterprising farmers had selected from their fields. Some of 
the first concentrated selections of wheat varieties were begun by 
the French seed firm of Vilmorins about 1850. The world-recog- 
nized Swedish Seed association at  Lund was started in 1886. Wil- 
liam Farrar in Australia began a planned breeding program as early 
as 1880. Most of the early breeding work n a s  selection of pure 
lines among the variations present in the commonly groan  aheats .  
Seed from individual plants or heads ;vas grown in short rou-s, the 
promising lines were studied in successive generations and the 
best lines increased and distributed to farmers. Such a practice 
does not create new genetic combinations, so plant breeders have 
resorted to crossing different varieties. 

One of the first and also greatest achievements of breeding 
~vheats by crossing v a s  the development of Marquis spring wheat 
in Canada. Charles and Arthur Saunders carried on this work. An 
early variety. Hard Red Calcutta from India, was crossed with Red 
Fife. a wheat from Poland. I n  order to cross nheats,  the plant 
breeder removes (emasculates) the anthers (male organs) from 
the flower before they are mature and protects the head from pol- 
lination by covering it with a small paper or plastic bag. Several 
days later he transfers anthers ~ i t h  live pollen from the selected 
male parent to the stigma (female organs) in the emasculated 
floner Plants derived from such matings are first-generation 
hybrid plants and are uniform. In  subsequent generations, espe- 
cially the second and third, many new recombinations occur. The 
desired plants are selected and increased. This process requires ro 
to I 5 years. The cross from which Marquis n a s  selected was made 
in 1892 and not until 1907 mas there an appreciable amount of seed 
(less than one bushel). Once released for general production, if 
the variety is desirable. it will increase very rapidly. By 1918 
there were over 300,000,000 bu. of hlarquis mheat produced in 
Canada and the United States. Many similar stories can be told 
for most parts of the world. 

The breeding of rust-resistant spring wheats for winter sowing 
along n i th  proper irrigation and fertilizer practices has made 
wheat production in Mexico profitable where formerly little or n o  
wheat could be grown. I n  Japan. remarkable achievement \\as 
made in breeding wheats that had short stiff straw and responded 
well to high fertility practices for winter production on the rice 
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paddies. Enrique Klein of Argentina developed many varieties 
suitable for that country. Nazareno Strampelli in Italy developed 
durum wheat varieties that have been adapted to much of the 
Mediterranean area. Pawnee, a winter wheat, u7as gromn on over 
7,000,ooo ac. ten years after it was released to farmers in Kansas 
and Nebraska. Thatcher wheat, developed in Minnesota. spread 
widely over the northern Great Plains and was the leading variety 
grown in Canada during the late 1940s and early 1950s. The 
rapidly changing variety pattern and a constant annual release of 
new varieties make any up-to-date account of all the notable 
achievements throughout the world impossible. 

There are many problems of wheat production that can be par- 
tially solved by breeding. Man has created his own problems by 
growing wheat so extensively and continuously in certain areas. 
When one variety is widely grown, it offers an immense field for 
specific diseases to attack the plant. Thus, it is a never-ending 
battle for the wheat research man to compete with the constantly 
changing diseases. 

There are other objectives in wheat breeding besides disease 
resistance. The major objectives are stronger straw, insect re- 
sistance, good quality for specific uses, cold resistance. heat resist- 
ance and higher yields. Achievement of these objectives is often 
difficult, but along with improved machinery and better cultural 
practices, breeding better varieties is one of the best ways of 
increasing wheat production and eventually increasing the world 
standard of living. 

X. USES OF WHEAT 

Wheat is not a homogenous commodity but is divided in the 
United States into various market classes primarily on the basis of 
use. These classes can be recognized morphologically on examina- 
tion of the graih. Hard red minter wheat comprises about 60% of 
the marketed grain in the United States; hard red spring. 20%; 
soft red ninter, 10%; uhi te  mheat. 67,;  and durum. 4%. Most 
\\heat is grown for use as human food. Houever, about 10% is 
needed for seed, and small quantities are used for production of 
starch, paste, malt, dextrose, gluten (a source of monosodium 
glutamate). alcohol and other products. Inferior and surplus 
nheat  are used for livestock feed. For this purpose, aheat is 
about equal to corn in nutritive value but it requires grinding for 
most livestock except poultry. By-products of the milling process 
are generally used for livestock feeds. 

The chief food use is flour in the form of a baked product. The 
hard red uinter and hard red spring uheats are used primarily for 
bread flours. Soft wheats are used moatly for cake, crackers, 
cookies, pastry and family flours. Durum wheat semolina is used 
mostly for making spaghetti and macaroni and other pasta prod- 
ucts. Breakfast foods are also made from wheat and the puffed 
\+heat foods are made from varieties with large white kernels like 
the Baart variety of the Pacific northwest and certain durum 
varieties. 

Cereal grains are a high energy food source. The grain not only 
includes the young plant (the embryo) but also the food necessary 
to nourish this young plant when it begins to grow. Therefore, 
these grains of %heat are like eggs and milk which also are food- 
stuffs designed by nature to  nourish the young. If the uhole grain 
is used for food, five important items are supplied: carbohydrates, 
protein, fats, minerals and some vitamins. 

Even though wheat products are a highly nu t r i t i~us  and in- 
expensive human food, consumption of  heat in a number of coun- 
tries has declined as the standard of living has increased. largely 
due to the increased use of other foods that are more expensive but 
perhaps more tasteful. In  the United States in 1910, 48z,ooo,ooo 
bu. of wheat were processed for food and there were 92,000,000 
people. Comparable figures for 1956 were 483,ooo.ooo bu and 
168,000,000 people. These figures can be further expressed as 216 
lb. of wheat per capita consumption in 1910 and 123 lb. in 1956. 

XI. PROCESSING 

Some wheat is eaten like a porridge or a broth or pudding, pre- 
pared by merely soaking the grain and cooking it. Most uses of 
wheat, however, require some processing before it  is used as food. 

The grain is cleaned a t  the mill or processing plant to remove 
chaff, weed seeds and other material, and then it is scoured me- 
chanically to remove the hairs and any dirt. Sometimes it is 
necessary to mash the wheat. Wheat is tempered or conditioned 
by adding water to it so that the kernel will break up properly. 
The dampened bran adheres together in large flakes. In  the mill- 
ing process, the grain is first cracked and then passed through a 
series of rollers, and each time as the smaller particles are sifted 
out, the coarser particles are passed on to other rollers for further 
reduction. About 72% of the milled grain is recovered as white 
flour. If a higher per cent is extracted, the flour is darker in colour. 
In Europe and Japan during World War 11, the flour extracted 
was 78% to 8;%. The whole wheat flour is called graham flour 
and includes the whole kernel. As most of the fat in the grain is 
in the germ, graham flour becomes rancid when stored for any 
length of time. As white flour does not contain the germ, it is an 
easily stored product. New processes of milling are being experi- 
mented ~vith in the United States in which the flour is separated 
into various fractions by air separations. Two turbo mills mere 
in operation in 1957, and by this process it is possible to extract 
certain fractions from hard wheat flour that are more suitable 
for $oft mheat uses than the soft wheat varieties themselves. This 
miIling process may result in wheat products more competitive 
with other foods. 

Most of the flour produced is used for breadmaking. For this 
purpose, the protein content should be about 12.5% and of good 
quality. The quality refers to the ability of the gluten to be elastic 
and to retain gas in the leaven loaf. The wheats grown in the 
drier areas, the hard red %-inter and hard red spring types, generally 
have a higher protein content ( I  I % to I 5%) and also a "stronger" 
gluten. The wheats gram-n in the humid areas are soft wheats and 
the protein content is often 8% to 10%) and the gluten is "weak." 
However, this type of nheat produces flour suitable for special 
purposes. As the quantity of protein and sometimes the quality 
vary, the flours of different wheats are blended together to make 
flours suitable for many purposes. In  the United States about 80% 
of the flour is used by commercial bakeries. New bakeries were 
being built and some were in operation in the U.S. in the late 1950s 
in which the breadmaking process was continuous. This auto- 
matic procedure produces a slightly different textured bread but 
of a character that appears to be readily accepted by the public. 

XII. MARKETING 

Most wheat moves off the farm on which it was produced, except 
that used for feed or seed. Lvheat grain enters the local, national 
and international trade. The problem of marketing is not the 
same in all areas, as the use of the wheat is different and the types 
mill reach different markets. Specific grain standards have been 
established and each lot of wheat that reaches a tezminal market 
is examined and given a grade determined by the weight of a unit 
measure; condition of the grain; moisture content; presence of 
insects, stinking smut, other crops and foreign material. The grain 
may either be bought by grade alone or on sample. 

Wheat grown in the semihumid areas, the hard wheats, are the 
ones produced in surplus. Most of the soft wheats and durum are 
used in local areas in the countries where they are produced. 

Prices are determined in the United States by the price a t  
Chicago, Ill. In the surplus areas, the price is less because of the 
cost of transportation to Chicago. On the other hand, in those 
areas to uhich wheat is shipped, the price is higher than a t  Chicago. 
There is a varidtion of pricing where wheat is shipped to seaports 
for international trade. 

In many countries of the world, the production of wheat is under 
some government control either to increase production in deficient 
producing countries or to restrict it in surplus producing countries. 
Some of these activities have been successful in increasing pro- 
duction in countries that are attempting to become self-sufficient 
in nheat, but acreage and price controls in the surplus producing 
countries have not decreased production or given the farmers 
adequate returns for their uheat. 

In the U S . Kansas, Kebraska and Oregon have organized .?heat 
commissions financed by a small tax on each bushel of wheat pro- 
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duced in the state. These commissions are attempting to develop 
new markets as well as to increase exports to areas already using 
wheat products. Information and demonstrations concerning the 
use of wheat as human food have been made in areas of the world 
where the people are not accustomed to this commodity. 

The principal export countries after World War I1 were the 
United States, Canada, Argentina, Australia and, in some years, 
France. Prior to World War 11, Canada was the leading country. 
The principal import countries of wheat after World War I1 were 
the United Kingdom, the German Federal Republic, Brazil, the 
Netherlands, Belgium and Luxembourg. 

See also Index references under "Wheat" in vol. 24. 
BIBLIOGRAPHY.-JO~~ Percival, The Wheat Plant (New York, 1921) ; 

J.  Allen Clark, "Improvement in Wheat," U.S. Department of Agri- 
culture Yearbook of Agriculture, Better Plants and Animals-1 (Wash- 
ington, D.C., 1936) ; J. H. Martin and W. H. Leonard, Principles of  
Field Crop Production (New York, 1949) ; N. I. Vavilov, The Origin, 
Variation, Inzmunity and Breeding of Cultivated Plants (Waltham, 
Mass., 1951) ; Paul C. Mangelsdorf, "Wheat," Sci. Amer., vol. 189, 
no. 1, pp. 50-59 (July, 1953) ; E. R. Sears, "Weizen (Triticum L.)," 
part i, "The Systematics, Cytology and Genetics of Wheat," Handbuch 
der Pffanzenzuchtung, vol. 2 (1956). (E. G .  HE.) 

WHEAT BELT: see AGRICULTURE: Uftited States: Type-of- 
Farming Regions: Whea t  Areas. 

WHEATEAR (Oenanthe oenanthe), one of the earliest 
spring migratory birds in .Eur'ope, often reaching England by 
the end of February. The cock, with his bluish-gray back and 
light buff breast, set off by black ear coverts, wings and part of 
the tail, is rendered conspicuous in flight by his white rump, from 
which comes the name, a corruption of "white rear." Both sexes 
have a sharp monosyllabic note that sounds like "chat." The 

E R I C  H O S K I N G  They are sometimes seen in 
W H E A T E A R  ( O E N A N T H E  O E N A N T H E )  northern Alaska, the Pribilof IS- 
IN  ITS 'ON- lands and, rarely, in eastern Can- 
S P I C U O U S  WHITE REAR 

ada. Wheatears feed on small 
insects and on seeds and on the small fruits of Saxifraga. 

Among allied genera is Saxicola which includes two well-known 
British birds, the stonechat (9 .v . )  and whinchat (9 .v . ) .  The 
wheatear and its allies belong to the family Turdidae, the thrushes 
(9 .v . ) .  (HT. FN.) 

WHEATON, HENRY (1 785-1848), U.S. jurist and diplo- 
mat, made significant contributions to international law. Born 
at  Providence, R.I. ,  on Kov. 27, 1785, he graduated from Rhode 
Island college (now Brown university), Providence, in 1802; was 

work. Histoire d u  progrBs du droit des gens en Europe, written 
. in  1838 for a prize offered by the French Academy of Moral  and 
Political Science, was expanded and translated into English in 
1845 as History of the Law of Nations in Europe and America. 
His History of the Northmen (1831; expanded in French, 1844) 
did much to arouse European interest in Scandinavian history. 

Wheaton's general theory of international law is that i t  con- 
sists of "those rules of conduct which reason deduces, as conso- 
nant to justice, from the nature of the society existing among 
independent nations, with such definitions and modifications as 
may be established by general consent." H e  died a t  Dorchester, 
Mass., on hIarch 11, 1848. 

See F .  C .  Hicks, Men and Books Famous in the Law, ch. viii and 
bibliography, p. 245 (1921). 

WHEATSTONE BRIDGE: see INSTRUMENTS, ELECTRICAL 
MEASURING: Indicating Instrume?zts. 

WHEEL. In  ancient times the invention of the wheel prob- 
ably took place in one locality from which its use spread over 
the ancient world. The saws and other tools of an advanced 
metal-using community would be necessary for  n-orking the wood, 
and archaeological evidence suggests that it was in ancier:t Meso- 
potamia, following the invention of the potter's wheel, tha t  
wheeled vehicles first came into use. The earliest wheels found 
in graves at  Kish arid Susa date from the second half of the 4th 
millennium B.c., and are made of three shaped planks, clamped 
together with copper clasps across their greater length. T h e  cen- 
tral plank bore a thick hub and the wheels were kept in position 
by linchpins piercing the extremities of the stationary axle. Rims 
of these wheels were sometimes bound with metal hoops heavily 
studded, and fixed to the wheel with long metal clasps which also 
acted as braces, keeping the planks in position. 

The consistency of this tripartite solid wheel form in the ancient 
near east and in prehistoric Europe constitutes a strong argument 
for the diffusion of the wheel from a hlesopotamian or  other 
western ,4siatic source, and can be followed in the history of the 
cart. Nowhere is the spoked wheel attested before the 2nd mil- 
lennium, but shortly after 2000 B.C. spoked wheels occur on clay 
models in northern Mesopotamia, central Turkey and northeast 
Persia. By the 15th century B.C. spoked wheels were in use on 
chariots in Syria, Egypt and the western Mediterranean, and in 
China they were fitted to chariots used in the first historical Shang 
dynasty about 1300 B.C. (See CART AND WAGON.) 

I n  Europe, miniature four-spoked wheels were used in the  Late  
Bronze Age as mountings for wheeled cauldrons in Bohemia and 
Denmark, and solid cast bronze wheels of similar broad felly, or 
peripheral rim, survive from the central European Iron Age. A 
four-spoked wheel is represented on a chariot carved on a chief- 
tain's grave at  Kivik in Sweden about 1000 B.c., from which time 
spoked wheels were common in northern and western Europe. 

Meanwhile the solid wheel was commonly used for agricultural 
purposes. Tripartite wheels with crescentic openings on  both 
sides of the hub mere in use in the Bronze Age in Denmark, Ger- 
many and northern Italy, probably for carts, and are identical 
with nheels still in use in the Indus valley. Both Etruscan and 
Roman country carts had solid wheels made either of simple slices 

admitted to the bar in 1805; and, after a year of study abroad, 
practised law at  Providence from 1806 to 1812 and, in New 'Ilork 
city, edited the Republican ,?rational Advocate from 18 12 to 181 5. 

A judge advocate of the army in 1814, he published a Digest of 
the Law of Maritirfze Captzlres and Prizes (1815). He was a jus- 
tice of the marine court of New York city from 1815 to 1819. As 
reporter of the U.S. supreme court in Washington from 1816 to 
1827, he w7as distinguished for the learnedness of his annotations. 
He was a member of the convention to write a new constitution for 
the state of New York in 1821; a member of the assembly in 1823; 
and in 1825, a member of a three-man commission to revise the 
lams of New York. His diplomatic career began in 1827 with an 
a ~ ~ o i n t m e n t  to Denmark. 1%-here he served as chard  d'affaires 

of thick tree trunks filled with 
small, square metal hubs, or of 
shaped planks nailed onto a 
square frame behind. Tripartite 
wheels with circular openings, 
solid slice wheels and solid plank 
wheels were in use in modern 
times in Spain, Sardinia, south- 
ern Italy, Wales, Ireland and 
Orkney, while solid wheels of 
three arc-shaped pieces uniting at  
the hub were known in antiquity 
and can still be seen on modern 

1 A " 
until 1835. He was also chargC d'affaires and then minister to Anatolian carts. B Y  COURTESY O F  N A T I O N A L  M U S E U M  OF ANTlO.  

U I T I E S ,  E D I N B U R G H  

Prussia from 1835 to 1846. Elements of Inter?zatio?zal Law Multiplication of openings in W H E E L  F R O M  R O M A N  C A M P  AT N E W -  
(1836), his most important work, was translated into many lan- the solid wheel probably did not STEAD,  S C O T . ,  W ~ T H  C O M P O S I T E  

guages, including Chinese and Japanese, and became a standard give rise to the invention of FELLY 
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spokes, but a wheel of the crossbar type commonly used in classical 
Greece and Cyprus, and much earlier in northern Italy, appears 
to be transitional, or a t  least to preserve an attempt to provide 
a spoked wheel with the simpler ioinery of the solid wheel. 

The fellies of the earliest spoked wheels are made of a single 
piece of wood bent in a full circle by heat. An Egyptian chariot 
from Thebes (1435 B.c.) has a felly of a single piece of ash into 
which the spokes are fitted by a mortice joint after a manner de- 
picted in Egyptian wall paintings. The thick fellies of European 
Bronze Age wheels were probably made up of several doweled 
pieces kept in position by a metal tire. Improvement in wheel de- 
sign was probably the speciality of Celtic wheelwrights of Roman 
times; not only has Latin several Celtic loanwords for wheeled 
vehicles, but some of the finest surviving wheels are those found 
in Roman sites in Celtic areas and southern Gaul. Celtic wheels 
in Europe have up to 14 spokes and are sometimes fitted with 
iron tires, shrunk on to the wood while the metal was still hot. 
Chinese wheels of similar date have up to 40 spokes. 

The problem of avoiding the wearing of the hubs in these early 
wheels was met in Roman times by lining them a t  both sides with 
bronze rings, but the hubs of the Celtic wagons preserved in the 
bog a t  Dejbjerg, Den., are the earliest with roller bearings, formed 
by channels inside the hub in which lay rods of wood which 
turned between hub and axle. 

A number of dark age and medieval cart wheels have survived 
in Denmark. These have broad rims of six o r  seven fellies with 
one spoke passing through each to take the strain. Wheels of 
this type, usually with large hubs, are illustrated in medieval 
drawings both on carts and plows. Some were fitted with metal 
tires, banned in most medieval tou7ns for the ruts they made. 

The final development in wheel construction was "dishing," an ar- 
rangement in use by the 16th century for making the spokes in a flat 
cone, necessary because of the great increase in size of wheels in me- 
dieval times and for the counteraction oi swaying loads on rough roads 
The wheel was one of man's most important inventions and has had a 
profound effect on cultural diffusion. Insoiar as is known, the Peruvian 
and Aztec civilizations of America were ignorant of its use until the 
Spanish conquest. Although a number o i  wheeled animal figures are 
known to have been made in Mexico c. 4.D. 1000, it is not certain whether 
wheeled vehicles also were evolved and it is generally thought wheels 
were not put to practical use in America until the Spanish conquest. 

BIBLIOGRAPHY.-C. V. Daremberg and E. Saglio, "Rota," Diction- 
naire des AntiquitBs . . . (1873) ; G. Sturt, The  Wheelwright's Shop 
(1923) ; M. Ebert, "Rad" and "Wagen," Reallexikon der Vorgeschichte 
(1924-32) ; A. Salonen, Die Landfahrzeuge des Alten Mesopotamien 
(1951) ; Li-Chi, The  Beginnings o f  Chinese Civzlisation (1952); G.  F. 
Ekholm, "Excavations at Tampico and Panuca in the Huasteca, Mex- 
ico," American Museum of Fatural History Anth~opological Papers, 
vol. 38 (1944). (WII C.) 

WHEEL, BREAKING ON THE, a form of torture ( q . v . )  
or of execution formerly in use in France and Germany, where 
the victim was placed on a cart wheel and his limbs stretched out 
along the spokes. The wheel was made to revolve slowly, and the 
man's bones broken with blows of an iron bar. Sometimes it was 
mercifully ordered that the executioner should strike the criminal 
on chest -or abdomen, blows known as coups de grcice, ahich at  
once ended the torture; in France he was usually strangled after 
the second or third blow. A wheel was not always used. In some 
countries the victim was stretched upon a frame shaped like St. 
Andrew's cross. The punishment was abolished in France at the 
Revolution, but it was employed in Germany as late as 1827. A 
murderer was broken on the row or wheel a t  Edinburgh in 1604, 
and two of the assassins of the regent Lennox thus suffered death. 

(R. G. CL.) 
WHEELER, BENJAMIN IDE (1854-192 7) , U.S. philolo- 

gist and university president, was born a t  Randolph, Mass., on 
July 15, 1854. and was educated at  Brown university, Providence, 
R.I. (A.B., 1875). After four years as a high-school teacher in 
Providence and two as an instructor in Greek and Latin at  Brown, 
he spent four more as a student in Germany, graduating with a 
Ph.D. in comparative philology a t  Heidelberg in 1885. His doc- 
toral dissertation formulated a lam of Attic Greek accentuation of 
nouns and adjectives that still goes by his name. 

After a year (188 5-86) at  Harvard university he went to Cornell 
university, Ithaca. N.Y.. as professor and served there until. in 

1899. he was elected president of the University of California; 
he retired 2 0  years later. His tenure saw not only a natural growth 
of the university, but a directed growth, over which Wheeler had 
exercised a guiding and controlling hand. He was the Theodore 
Roosevelt professor at  the University of Berlin in 1909-10 and 
the liking for Germany and admiration of German scholarship 
which he had formed in his student days was strengthened and led 
eventually to difficulty and embarrassment when the United States 
entered World War I against Germany. 

The promise of distinguished scholarship given in his youth was 
cut short by his duties as university president; otherwise he w,ould 
be counted as one of the foremost philologists ever produced by 
the United States. (J. WH.) 

WHEELER, WILLIAM ALMON ( I  8 19-1 887), vice- 
president of the United States from 1877 to 1881, was born in 
Malone. N.Y., June 30. 1819. After two years at  the University 
of Vermont. Burlington. he studied law, was admitted to the bar 
and practised successfully six years. H e  turned to banking and in 
1853, as trustee of mortgage holders, took charge of a railroad. 

As a Whig, Wheeler had been elected county attorney in 1846 
and Nea York state assemblyman in 1850. Joining the new 
Republican party he nas  elected state senator and president pro 
tem of the senate in 1858, was a member of congress, 1861-63. 
and president of his state's constitutional convention, 1867-68. 
In 1869 he was returned to congress >+here, in 1875. on a com- 
mittee investigating a disputed state election in Louisiana, he 
devised the ''ltTheeler compromise" which recognized William P. 
Kellogg as governor and the election of such candidates as gave 
majorities to the Republicans in the state senate and the Demo- 
crats in the louer house. In 1876 he was Rutherford B. Hayes's 
running mate in the disputed election decided by the electoral 
commission. (W. E.  BY.) 

WHEELER, WILLIAM MORTON (1865-1937), U.S. 
zoologist who was noted for his work on the taxonomy, ecology 
and behaviour of ants, mas born a t  Milwaukee, Wis., March 19. 
1865. He graduated from the German-American Normal college, 
Milwaukee, in 1884; received his Ph.D. degree, 1892, from Clark 
university, Worcester, Mass.; and doctor of science from The 
University of Chicago, 1916. He was assistant professor of em- 
bryology, The University of Chicago, 1896-99; professor of zool- 
ogy. the University of Texas, .Austin, 1899-1903; curator of 
invertebrate zoology, American Museum of Natural History, New 
York city, 1903-08. In  1908 he was made professor of entomology 
at Harvard and in 1915 became dean of Bussey institution. H e  
mas a member of the National Academy of Sciences. His publi- 
cations include Ants, Their Structure, Development and Behaviour 
(1910) ; Social Life Among the Insects (1923) ; Fozbles of Insects 
and Men (1928) ; and monographs on numerous species of ants. 
He was also noted for his humorous and satirical writings, included 
in Essays in Philosophical Biology (1939). (A. E.  E.) 

WHEELING, a city of West Virginia, U.S., and the county 
seat of Ohio county, is located on the Ohio river about 40 mi. S.W. 
of Pittsburgh, Pa.. in an industrial area which includes western 
Pennsylvania, the West Virginia panhandle and eastern Ohio. 
More than 400 industries are located within the Wheeling area with 
metallurgy, glass manufacture. tobacco products, pottery and tex- 
tile manufacturing heading the list of economic activities. Pop. 
(1960) city, 53,400; Wheeling standard metropolitan statistical 
area (Marshall and Ohio counties in West Virginia and Belmont 
county in Ohio), 190,342. (For comparative population figures 
see table in WEST VIRGIKIA: Population.) 

The city operates under a council-manager type of government. 
Educational facilities include Linsly Military institute, estab- 
lished in 1814; Mount de Chantal academy, established in 1848 ; 
and Wheeling college, a liberal arts institution operated by the So- 
ciety of Jesus and founded in 1954. Cultural and educational pro- 
grams are afforded through the operations of Oglebay park, which 
supports a historical and arts museum and sponsors concert and 
lecture series. Oglebay institute, another affiliate of Oglehay park, 
is operated by the college of agriculture of West Virginia uni- 
versity. TI1heeling has two daily newspapers, the Intell igenc~r 
and the News Register, three radio stations and one television 



outlet. 
Wheeling was founded in 1769 by Ebenezer Zane of Virginia. 

who later also helped settle Zanesville, O., and was the site of Ft. 
Henry, an important outpost of the Virginia frontier. During the 
Revolutionary \Var the fort was attacked several times by Indian 
bands, and was the scene of the last battle of the Revolutioil in 
Sept. 1782. 

The town, incorporated in 1806, and chartered as a city in 1836, 
benefited economically from its position as western terminus of 
the National road for several years after 1818, and was further 
stimulated by the completion of the Baltimore and Ohio railroad 
in 1852. During the Civil War LfTheeling was a centre for the 
unionist movement in western Virginia and Ivas the seat of the 
restored government of Virginia from 1861 to 1863. With the ad- 
mission of' West Virginia into the union in June 1863. Wheeling 
became the first capital of the ne\v state and served as such until 
1870. From 1875 to 1885 the state capital was again located in 
Wheeling. (GE. E. M.) 

WHEELOCK, ELEAZAR (1 71 1-1 779), American educa- 
tor, founder and first president of Dartmouth college, mas born at 
Windham. Conn., April 2 2 ,  1711. He graduated from Yale in 
1733, studied theology and in 1735 became a Congregationalist 
preacher at  Lebanon. Conn. He was a popular preacher through- 
out the period of the Great Awakening. He also took young men 
into his house to fit them for college. One of these was a Mohegan 
Indian. Samson Occom, who made such excellent progress that 
Wheelock decided to found a free school where both whites and 
Indians could be educated. \Vith aid from various sources he 
conducted such a school at  Lebanon from 1754 to 1768. but with- 
out a large attendance. LVhen the school eventually failed, Whee- 
lock accepted the governor of Xew Hampshire's offer of a tomn- 
ship of land on the Connecticut river. He went there with about 
30 students in 1770, and, with other settlers, founded the to~vn 
of Hanover. The new college was named Dartmouth college in 
honour of the earl of Dartmouth. For the remaining nine years 
of his life. which included the turbulent Revolutionary War pe- 
riod. LVheelock worked for the college, supervising building, 
preaching, teaching and raising money. 

M'heelock died at Hanover, April 24, 1779. 
His eldest son. JOHN ~VHEELOCK (1 754-181 7), succeeded him 

as president of Dartmouth. 
WHEELWRIGHT, WILLIAM (1798-1873), U.S. busi- 

nessman, promoter and pioneer railroad builder who spent nearly 
all of his adult life in advancing commerce and technology in 
South America. He was born in Newburyport, Mass.. Mar. 16, 
1798. Wheelwright first went to Chile in 1824 and returned in 
183G to enter business. In 1840 he established a steamship line 
between Valparaiso and Liverpool, Eng.: and subsequently ob- 
tained permission to operate a line along the South American  vest 
coast. He ITon numerous concessions from the Chilean govern- 
ment for railroads, telegraphs and public utilities. He built the 
Caldera-Copiap6 railroad (1850-5 l ) ,  often regarded as the first 
commercial carrier in South America. He also directed the con- 
struction of the Valparaiso-Santiago telegraph (1852) as well as 
the first section of the 1-alparaiso-Santiago railroad. 

His enterprise led to the introduction of modern public utilities 
in a number of Chilean cities, notably Valparaiso. In 1863 he 
transferred his interests to Argentina where he directed the con- 
struction of the Rosario-Cordoba railroad. Although a U.S. citi- 
zen, SVheelwright depended almost entirely upon British financ- 
ing for his projects. In  appreciation of his contributions the 
Chilean people, in 1877, erected a statue to him in Valparaiso. 

He died in England Sept. 26, l8i3.  ( J .  J .  J.)  
WHELK, a common name applied to many species of small 

to fairly large carnivorous marine snails belonging to several 
closely related families. They all have a powerful rasping tongue 
(radula), and have large horny teeth adapted for tearing animal 
tissue. Whelks commonly feed on clams, worms: barnacles and 
snails and occasionally on fish, lobsters and crabs caught in com- 
mercial traps. These active mollusks crawl about by means of a 
large muscular foot. A long siphonal tube protrudes from under 
the edge of the shell and directs water into the mantle cavity for 

respiratory purposes. The proboscis \ ~ i t h  the radula a t  its anterior 
end can be greatly extended and inaerted betneen the valves of  a 
clam, the animal on r~l-iich ~ h e l k s  most frequently feed. '\ flat- 
tened plate (operculum) attached to the dorsdl surface of the 
foot closes like a lid over the open end of the shell when the 
animal retires into the shell. The sexes are separate and the male 
specimens may be readily distinguished by the large external 
verge or copulatory organ which arises on the right side of the 
neck but is folded back and lies within the mantle cavity except 
during copulation. Fertil~zation is internal and the eggs are de- 
posited in chitinous capsules arranged in clusters or strings and 
attached to rocks, wood, shells. etc. 

The common whelk ( B z ~ c c i n u m  undatunz) reaches about 4 
in. in length and occurs on the coasts of northwestern Europe and 
northeastern North America. ITsed by British fishermen as bait 
for long lines, common whelks are dredged or are caught in traps 
baited with crabs. They are food for many bottom-feeding fishes 
such as cod, and by starfish. 

APurex species are sonleti~nes called rock shells or rock whelks. 
They are distributed throughout tropical and temperate seas: 
living on or under rocks or on oyster bars, from the intertidal 
zone to considerable depths. The Tyrian purple of the Phoeni- 
cians came from the Mediterranean rock whelks; for example, 
Murex  bvandaris and Jfzrrex trzmcztlus. The dog whe!ks belong 
to the family Thaisidae; Tlcui.7 lapillus is the cornmon species of 
the New England and north European coasts. Thais  haemastovza 
and various subspecies which occur in southeastern Cnited States 
and the Caribbean area may be very detrimental to oyster beds. 
Bzlsycon species are also referred to as whelks; they range from 
southern hIassachusetts to Yucatan, living on clam beds and 
oyster bars usually below the low tide line in shallow u-ater to  
depths of several fathoms. They are the largest of the T;-helks, 
some of them reaching about 16 in. in length. 

See also SKAIL. 
BIBLIOGR.~PIIT.-W. J. Clench, "The Genera Pzcrpura and Thais in 

the Western Atlantic,!' Johnsonia, vol. 2 ,  no. 23, pp. 61-91 (1947) ; 
W. J ,  Clench and I. Perez Farfante, "The Genus Mzcrex in the Western 
Atlantic," Johnsonia, vol. 1, no. 17, pp. 1-58 (1945) ; W. J .  Dakin, 
"Buccinum (The LVhelk)," Liverpool Jfavine Biology Covnnzittee Mem-  
oirs, vol. 20, pp. 1-115 (1912) ; H. Magalhaes, '"4n Ecological Study of 
Snails of the Genus Bz~sycon at Beaufort, North Carolina," Ecol. 
,?fonogr., vol. 18, pp. 377-409 (1948). !R. D. T.) 

WHETSTONE, GEORGE (1551 ?-13'87)) British author, 
was a son of Robert Whetstone, prosperous London haberdasher 
After Robert \Jrhetstone's death (1557) his ~vido\v lived near 
'Stamford. Thus young Tf'hetstone came to know the Burghleys, 
to whom several of his works are addressed. Fiction and auto- 
biography are inextricably mingled in his writings (e.g., T h e  R o c k  
o f  Regarde,  15i6) ,  but it seems probable tha,t he studied a t  one 
of the inns of court and became acquainted with writers and 
scribblers. His play Promos and Cassandra (1578) was one or' 
the sources of Shakespeare's Measzire for Measure ;  the dedica- 
tion is a venture into dramatic theory. Whetstone joined Sir 
Humphrey Gilbert's abortive voyage of 1578. In 1580 he visited 
Italy. His Heptameron of Civil1 Disco~krses (1582 ; re-issued as 
Aurelia, 1593) attempts to follow the Italian pattern of interlac- 
ing tales and debates. His subsequent works are didactic compila- 
tions. His ilPirour for Magestratcs of Cyt ies  and Tozlchstolze for 
the  Tinze (1584; re-issued as T h e  E ~ t e m i e  to C'~zthryft i?zesse,  
1586) censures civic corruption; his Honorable R e p z ~ t a t i o n  of a 
Soz~ldier (1585) is a conduct book for soldiers in the Low Coun- 
tries; his Englislz Myrror  (1586) enjoins civil obedience; his C e n -  
szrre of a Loyal1 Subjec t  (1587) moralizes on the executions 
following the Rabington conspiracy. In  Aug. 1587 Burghley made 
TLrhetstone a commissary of niusters in Holland under Sir Thomas 
Digges. In  September, Lf7hetstone was killed by  Capt. Edmund 
Udall in a duel a t  Bergen-op-Zoom. (T. C. I . ;  M. h l .  Ls.) 

WHEWELL, WILLIAM (1794-1866), British philosopher, 
remembered for his work on the theory of induction and for his 
interest in the physical sciences. was born at  Lancaster on M a y  24! 
1791. He secured an exhibition at  Trinity college, Cambridge, 
became second wrangler in 1816 and subsequently a fellow and 
tutor of his college. He was a fellow of the Royal Society by  t1::- 
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age of 26. At Cambridge, Whewell was professor of mineralogy 
from 1828 to 1832 and professor of moral philosophy (then called 
moral theology and casuistical divinity) from 1838 to 1855. Mas- 
ter of Trinity college from 1841, he was vice-chancellor of Cam- 
bridge university in 1842. H e  died a t  Cambridge on March 6, 
1866. 

From the 1820s on Whewell was a distinguished figure in the 
academic world. His changing interests were reflected by early 
works on mechanics and dynamics, followed by studies of the 
history and philosophy of science, by exhaustive researches on 
tides and, after 1850, by writings on moral theology. His close 
study of Kant gave him considerable advantages over other con- 
temporary British philosaphers. Although his work on the theory 
of induction was overshadowed by that of J. S. Mill, Whewell's 
lasting reputation rests on his History of the Inductive Sciences, 
3 vol. (1837), and his Philosophy of the Inductive Sciences 
(1840), the latter being eventually expanded into three books, 
The History of Scientific Ideas, 2 vol. (1858), Novum Organon 
Renovatum (1858) and Philosophy of Discovery (1860). 

WHIG AND TORY, names used to denote two opposing 
political parties in England, were terms of abuse introduced in 
1679 during the heated struggle over the bill to exclude James, 
duke of York, from the succession. "Whig" whatever its origin 
in Scots Gaelic-was used of cattle and horse thieves and was 
thence transferred to Scottish Presbyterians. I ts  connotations 
were Presbyterianism and rebellion; and it was applied to those 
who claimed the power of excluding the heir from the throne. 
"Tory" was an Irish term suggesting a Papist outlaw and was 
applied to those who supported the hereditary right of James in 
spite of his Roman Catholic faith. The revolution of 1688-89 
greatly modified the division of principle between the two parties, 
for i t  was a joint achievement. Thereafter most Tories accepted 
something of the Whig doctrines of limited constitutional mon- 
archy rather than absolutist divine right monarchy, and under 
Queen Anne they represented the resistance, mainly by the coun- 
t ry  gentry, to religious toleration and foreign entanglements. 
Toryism became identified with Anglicanism and the squirearchy, 
Whiggism with the aristocratic landowning families and the finan- 
cial interests of the wealthy middle classes. The death of Anne 
in 1714, the manner in which George I came to the throne as a 
nominee of the Whigs, and the flight of the Tory leader Lord 
Bolingbroke (q.v.) to France, conspired to destroy the political 
power of the Tories as a party (see ENGLISH HISTORY). There 
followed nearly 50 years of rule by aristocratic groups and con- 
nections, regarding themselves as Whigs by sentiment and tradi- 
tion. The die-hard Tories were discredited as Jacobites, though 
about 100 country gentlemen, regarding themselves as Tories, 
remained members of the house of commons throughout the years 
of the Whig hegemony. As individuals and a t  the level of local 
politics, administration and influence, such "Tories" remained of 
great importance. 

The  reign of George I11 brought a new phase in the shift of 
meanings of the two words. There was no Whig party, only a 
series of aristocratic groups and family connections operating in 
parliament through patronage and influence. There was no Tory 
party, only Tory sentiment, tradition and temperament surviving 
among certain families and social groups. The so-called "king's 
friends," from whom George I11 preferred to draw his ministers 
(especially under Lord North, 17 70-82), came from both tradi- 
tions and from neither. I t  was only by 1784, after more pro- 
found political issues, which deeply stirred public opinion, had 
arisen about such controversial matters as the Wilkes case of 
1768-69 (see GEORGE 111) and the American Revolution, that 
real party alignments could take shape. 

After 1784 the younger Pitt  emerged as the leader of a new 
Tory  party. This broadly represented the interests of the country 
gentry, the merchant classes and official ministerial groups. In 
opposition a revived Whig party, led by Charles James Fox (q.v.), 
came to represent the interests of dissenters and industrialists, 
and a desire for electoral, parliamentary and philanthropic re- 
forms. The French Revolution and the wars against France fur- 
ther complicated this division, for a large section of the more 

moderate Whigs deserted Fox and supported Pitt. After 1815 
there followed a further period of party confusion, from which 
emerged eventually the conservatism of Robert Peel and Benja- 
min Disraeli, and the liberalism of Lord John Russell and W. E. 
Gladstone. Although the label Tory continued to be used of the 
Conservative party, Whiggism ceased to have much political 
meaning. See CONSERVATIVE PARTY, BRITISH; LIBERAL PARTY. 
See also Index references under "Whig and Tory" in vol. 24. 

See K .  G.  Feiling, History o f  the Tory  Party, 1640-1714 (1924) and 
The Second Tory Party, 1714-1832 (1938) ; L. B. Namier, England in 
the A g e  of  the American Revolution (1930). (D. TN.) 

WHIG PARTY, one of the two major political parties in 
the United States from about 1834 to 1854. Though its lineage 
may be traced back through the National Republicans, led by 
John Quincy Adams and Henry Clay ( q q . ~ . ) ,  to the Federalists 
under George Washington and Alexander Hamilton, the party 
as such was formed in 1834 following the overwhelming victory 
of the Democrats in electing Pres. Andrew Jackson to a second 
term in 1832, chiefly on his issue of "killing" the second Bank of 
the United States by refusing to renew its charter. 

Drawing strength and support from three main groups-eastern 
capitalists, western farmers and southern plantation owners-the 
Whigs generally espoused the cause of propertied and professional 
people (without, however, being antilabour) and, above all, the 
cause of national unity. In the beginning they were united by 
their bond of opposition to "executive usurpation" under Presi- 
dent Jackson and by winning to their ranks the great bulk of the 
membership of the Anti-Masonic party (q.v.). A twofold strategy 
lay behind the choice of the term Whig: to avoid the handicap 
of functioning any longer under a name identified with the dis- 
astrous defeat of 1832, especially since the loser in that campaign, 
Clay, was one of their main leaders; and, by implication, to fasten 
on the Jacksonian Democrats the odious label of Tories. 

Senators Clay o i  Kentucky and Webster of Massachusetts gave 
the Whigs their best and most sustained leadership; yet Gen. Wil- 
liam Henry Harrison (1840) and Gen. Zachary Taylor (1848), 
neither of whom represented any well-known political views, were 
their only successful presidential candidates-and both men died 
in office, ~ ~ i t h  serious consequences for the party. Sen. John C. 
Calhoun of South Carolina, spokesman of the great slaveowners 
of the south, supported the LVhigs until the close of the 1830s, 
primarily because of Jackson's ruthless opposition to nullification 
(q.v.); but Calhoun later returned to the Democratic fold. 

Xot yet fully organized by 1836, the TVhigs supported three can- 
didates in that election (Webster in the east, Harrison in the west 
and Hugh L. White in the south), but in 1840 they nominated the 
old Indian fighter Harrison and John Tyler, a leading Virginia 
planter. This >\as the famous "log cabin and hard cider" campaign 
of "Tippecanoe and Tyler too." The Whigs won, but Harrison 
died within a month after his inauguration as president; Tyler, a 
southern Whig, proved to be so much more concerned about states' 
rights (q.v.) and slavery than about the program of either the Clay 
or Webster factions, that these factions secured Tyler's formal 
ejection from the party. In 1844 the Whigs nominated Clay as 
their standard-bearer and drafted their only real platform, one 
stressing the need for a well-regulated currency, a tariff for reve- 
nue, distribution to the states of the proceeds from the sale of pub- 
lic lands, limitation of the president to a single term, and reform 
of executive usurpation-all in line with Clay's "American sys- 
tem" of tariff protection and internal improvements proposed in 
the 1820s. Perhaps, however, because of his indecisive position 
on the "reannexation of Texas," the key issue of the Democrats, 
Clay lost and James K. Polk won. 

In 1848 the Whigs again offered a military hero, General Taylor 
of Mexican War fame, as their candidate and succeeded a second 
time in gaining the White House. only to have their leader die in 
July 1850. On the accession of Millard Fillmore to the presidency 
the greatest question before the country was that of the extension 
or prohibition of slavery in the newly acquired territories. Faith- 
ful to the key Whig principle of preserving national unity, Fillmore 
sided with Clay in the effort of the "great compromise" to forge 
a final solution to this irrepressible issue. When the Clay-spon- 



sored compromise of 1850 (see COMPROMISE MEASURES OF 1850) 
became law, the Whigs hailed it as a lasting settlement and looked 
for~vard with confidence to the next campaign. Their strategy in 
1852, based on the assumption that the slavery question had been 
solved, $iJas to allo\v the southern states'-rights wing to write the 
platform while the northern nationalist wing selected the nominee. 
Pas'sing over Webster and Fillmore, either of whom would have 
symbolized the party's great achievements, they for a third time 
nominated a general. \\'infield Scott proved. horever, to be so 
inept a candidate that the \f7higs not only went doxvn to defeat but 
did so in a manner foreshadowing both their own extinction as a 
party and the dissolution of the union. 

The year 1856 witnessed the gathering of a few "silver gray" 
or "cotton" JVhigs to draft a platform calling for "unalterable 
attachment to the Constitution and the Union" and emphasizing 
the "absolute necessity of avoiding geographical parties." When 
it came to nominating a ticket, hox~ever. they chose for their can- 
didates the nominees of the "Know-Nothing" or American party 
(q .a . ) .  This was in effect a confession that the bulk of their mem- 
bers had already gone over either to that party or to the new Re- 
publican party, n-hich u.as to win the presidency under Abraham 
Lincoln. a former \Thin, four years later. 

See also UXITED STATES (OF AMERICA). THE:  History; DEMO- 
CRATIC PARTY (U.S.1; REPUBLICAS PARTY (U.S.).  

BIBI,IOCRAPH~.--A~~~~T C. Cole, The JVhig Party in  the South 
(1913) ; George R. Poaee. Hewry Clay and the Whig  Party (19,;h) ; 
IVilired E. Binkley. di7zerira~z I'olitiral Parties: Theiv A-atural Historqb 
(194.3) ; Arthur M.  Schlesinger, Jr., T h e  .Ige of Jack.~on (195:) ; Kirk 
Porter and Ijonald B. Johnson, Natio~zal Party Platforms, 1840-19j6 
(1956). (J .  -4. \ 7 . )  

WHINCHAT (Saxicola rubetra), a European bird related to 
the wheatear and stonechat ( q q . ~ . ) .  A summer migrant, the 
u-hinchat is about five inches long and somewhat larger than the 
stonechat, which it resembles in behaviour and appearance. being 
distinguished by a prominent eye-stripe, white patches at the 
base of the tail and a 'ess upright pose. 

The ~vhinchat ranges over Europe and western Asia, wintering 
in Africa. 

I t  nests in coarse grass, often at  the foot of a small bush or 
large plant. 

WHIP. This article considers first the \+-hip in the English 
parliament and second. in the U.S. congress. 

England.-In English parliamentary usage. whip denotes a 
party official chosen to assist his leader. in the management of the 
party. the term being supposedly derived from the "~vhipper-in" 
at  a hunt. The party whips are expected to secure the attendance 
of their follomers on all necessary occasions, and especially for 
divisions. If a member finds it difficult or impossible to attend, the 
whips may arrange a "pair" with a similarly situated member of 
the opposing party. I t  is the whips' business to persuade their 
followers to vote with the party and to speak in accordance with 
party policy, and they act as a channel of information and com- 
plaint between the rank and file and the party chiefs. In the Con- 
servative party the chief whip, deputy chief \\-hip and junior whips 
are appointed by the leader of the party personally: in the Labour 
party the chief \vhip is elected annually by the parliamentary La- 
bour party. and he in turn appoints the other whips. The govern- 
ment and opposition chief whips are the "managers" of their 
respective parties in the house of commons. They are "the usual 
channels" through which are negotiated the complicated arrange- 
ments for the daily conduct of parliamentary proceedings; these 
negotiations are said to take place "behind the speaker's chair." 

The government chief n-hip is responsible, in collaboration xvith 
the leader of the house of commons. for securing the smooth flo\~ 
of government business. and for ensuring that legislation proceeds 
in accordance \vith the plan approved by the cabinet a t  the begin- 
ning of each session. He traditionally holds the office of parlia- 
mentary secretary to the treasury. for ~vhich he receives a salary 
of L 3 . j  jo. H e  is still popularly known as the "patronage secre- 
tary." a reference to the time \Then public offices Tvere freely be- 
stowed as a reward for parliamentary support, and he is usually 
consulted by the prime minister when the latter is forming or re- 
constituting a government. The deputy chief whip and four junior 

whips are appointed lords commissioners of the treasury; others 
are paid as officers of the royal household. One or two holders of 
"household" offices are government whips in the house of lords. 
There are also, usually. a number of unpaid assistant whips. The  
opposition whips receive no payment other than their salaries as 
members of parliament. 

The term is also used derivatively to denote the written sum- 
mons sent out from the whips' office each week (or  oftener if re- 
quired) informing members of the parliamentary program, the 
importance of the proceedings being indicated by the  number of 
lines underscoring the text. Failure to respond to a "three-line 
whip" is taken as a serious breach of party loyalty unless a n  ade- 
quate reason is forthcoming. Receipt of the neekly whip is evi- 
dence of party membership; hence expulsion (or resignation) from 
the parliamentary party is commonly referred to as "withdrawal" 
(or resignation) of the party uhip." 

See H .  Morrison, Government  and Parliament, pp. IOO ff. (19j4). 
( J K .  W. G.) 

U n i t e d  States.-In the zoth century. U.S. congressional par ty 
whips: \vho function much as in the English parliament, came t o  
he used in both houses and both political parties. T h e  first person 
officially known as a whip in congress was Republican Rep. James 
E. \Vatson of Indiana. so designated by his party in rSgc). I n  the 
senate the first official Democratic whip was Sen. James H .  Lewis 
of Illinois. named in 1913 Two years later the Republicans 
designated Sen. James W. m'adsu-orth, Jr.. of Yeu- York as their 
\\.hip. 

The Democratic "whip organization" in the house of representa- 
ti\res consisted in the later practice of the zoth century of a chief 
whip. appointed by the Democratic floor leader, and 1 5  assistant 
whips selected on a regional basis by the democratic representa- 
tives. The house Republican "whip organization" included a chief 
\\.hip, chosen by his party's committee on committees; a deputy 
whip; and 4 regional and I j area whips, selected by the chief whip. 
In the senate the whip machinery .ir7as smaller, consisting on each 
side of a single senator, elected by his party conference, and a party 
secretary. The secretaries to the majority and minority parties 
performed most of the whip functions in the senate. 

The whips send out week-end "\\-hip notices" to party members 
about the following week's legislati\re program; conduct polls of 
party members through a "whip check" to estimate the prospective 
vote on bills; round up members for the actual votes; arrange 
voting "pairs" between opposing members: and serve as  assistant 
floor leaders in the absence of their leaders. IVith the growth of 
insurgency and factionalism in the congressional parties and the 
decline of party regularity after 1900, the whips' task steadily 
increased. (G. B. GY.) 

WHIPPING : set: FLOGGIXG. 
WHIPPLE, GEORGE HOYT (187s- ), U.S. physi- 

cian, educator and Kobe1 prize winner, noted for his studies of 
the liver in its essential relation to blood formation. was born 
on Xug. 28. 13'78, the son o i  a physician in Ashland, N.H. After 
graduation from Yale in 1900. he received his M.D. from the 
Johns Hopkills university. Baltimore. Md.. in 1905, where he 
continued his training in pathology under \Villiam H. IVelch. H e  
became associate professor of pathology at  Johns Hopkins in 191 1. 
From 1914 to 1921 he was professor of research medicine a t  the 
Llniversity of California. Berkeley, and director of the Hooper 
Foundation for Xedical Research. His discovery during this pe- 
riod that liver is essential for blood formation. together with the 
demonstration by George Minot and William P. Murphy of Har-  
yard that liver is curative in pernicious anemia. led to  the Kobe1 
alvard, given jointly to these three workers in 1034. 

In 1021 \\'hippie went to the University of Rochester, N:I'.. 
to become the first dean and organizer of its new medical school. 
He gave basic design to the construction of v h a t  hits heco~ne a 
\vorld-famous integrated medical centre. combining university 
hospitals and medical school under one roof. During this period 
he continued and greatly extended his researches on the liver. 

(11'. s. MCC.)  
WHIPPOORWILL, common night bird, Capriv~ulgus voci- 

feizls,  of the hardwood forests of eastern Korth America; the 



WHIP SCORPION-WHISKY 
name is taken from its call. I t  belongs to the world-wide family 
Caprimulgidae, which also includes nightjars, goatsuckers, poor- 
wills, chuck-mill's-widows and nighthawks. The whippoorwill, 
about 10 in. long, has a very small bill but a big head, large eyes, 
a bristle-fringed gape that extends back under its ears, tiny feet 
and very long wings. In  colour the bird is variously patterned 
in rich browns, tans and black, and the male has a white throat 
band and white tips to its outer tail feathers. 

During the day the whippoorwill sleeps on the ground, where 
its colour harmonizes with the dead leaves. At night it feeds by 
watching for insects from some perch or pursuing them swallow- 
like and snapping them up in its huge maw. I ts  loud, three- 
syllable whistled call is heard in the darkness more often than the 
bird is seen and may be repeated hundreds of times in quick suc- 
cession, often when the bird is perched on a branch. To some 
people the call is tiresomely monotonous. 

No nest is made; the two plain white or lightly spotted eggs 
a re  laid on the ground among the leaves where they are conspicu- 
ous if the parent leaves them. The young is down-covered, and 
though able to walk about some is cared for by the parents in the 
vicinity of the nest site. In  winter the birds go south, some as 
fa r  as Costa Rica. (A. L RD ) 

WHIP SCORPION, a common name applied to any repre- 
sentative of the order Pedipalpida (Thelyphonida) of the class 
Arachnida (q.v ). A certain superficial resemblance between 
true scorpions and whip scorpions is responsible for the name of 
the latter. But unlike scorpions they are not poisonous and their 
tail or flagellum is a harmless, tactile appendage. They have 
powerfully developed pedipalpi, by means of which they grasp 
beetles and other insects on which they feed, and with which 
they can inflict a painful prick if picked up carelessly. When 
irritated they produce a gaseous secretion from glands opening 
at the base of the tail. The 
odour of this secretion, resem- 
bling vinegar, caused the Mexi- 
can people to give the name 
"vinegaroon" to Mastigoproctus 
giganteus, the common whip 
scorpion found in Mexico and the 
southwestern United States. The 
chemical composition of this 
secretion is not kno~tn ,  but it  is 
highly irritating to mucous mem- 
branes and is ,quite effective as a R O B E R T  C H E R M E S  F R O M  N A T I O N A L  A U D U B O N  

S O C I E T Y  

means of defense. The first pair ,,O,p,ON ( T H E L Y p H O N U S  
of legs is not used in locomotion, C A U D A T U S ) ,  FOUND IN JAVA 

but  like the tail is a tactile organ. 
Whip scorpions are inhabitants of tropical and hot countries. 

They live under stones, in crevices of rocks, in termite nests, in 
burrows in the ground and in dark or deserted buildings. The 
females carry the eggs in a glutinous secretion on the underside 
of the abdomen until they are hatched. The young climb on the 
back of their mother and stay there for five or six days when 
they moult and desert h e  parent to  lead an independent life. It 
is not known how long they can live, but it  is certain that their 
life lasts a t  least several years. Whip scorpions are a compara- 
tively small order. Only ten genera are usually recognized and of 
these only two belong to the American continent. The rest are 
found in the eastern hemisphere. The oldest known of these is 
Thelyphonus caudatus from Java, first described by Linnaeus. Its 
defensive secretion smells of formic acid. A very active creature, 
half as large as the Mexican whip scorpion, it  is, like the latter, 
occasionally found in dwellings. The courtship and mating of an 
allied species, Thelyphonus sepiaris, of Ceylon and India, has been 
described by Gravely in the Records of the Indian museum of 
Calcutta. (A. PH ; X.) 

WHIRLPOOL, a rotary flow of ocean currents around a de- 
pressed central area, created by the head-on meeting of a rising 
tidal current with the return-ebb current of the preceding tide. 
Whirlpools are of common occurrence in the narrow passages be- 
tween island groups and mainland shores, as in the fiords of Nor- 
way, the Hebrides and Orkney Islands off the coast of Scotland. 

In some cases the rotary flow becomes accentuated and changes 
to a spiraling flow with downward draft into a deep centre, charac- 
teristic of vortex flow (see below). This phenomenon is known to 
occur where tidal inflow through a narrow passage having consid- 
erable depth meets ebb-tide outflow, as in the Xaruto strait con- 
necting the Inland sea of Japan with the Philippine sea. (See 
"Cruising Japan's Inland Sea," by Willard Price, National Geo- 
graphic Magazine, Nov. 1953, p. 623.) In  general, the reversal 
of tides, which is primarily responsible for the conditions men- 
tioned, is linked with the relative positions of sun and moon, oc- 
curring approximately every six hours. The moon, being nearer 
the earth, exerts by far the stronger force in the formation of the 
tides and of the resulting tidal currents. Their regularity of oc- 
currence is a material aid to navigators, especially to fishermen 
in sailing vessels, except when sudden winds of gale force, blow- 
ing in a direction contrary to or at an angle with that of tidal 
flow, create high waves or "choppy" waters that have been respon- 
sible for the loss of ships and of life and hence are greatly feared 
by navigators. Only high-powered steamships and motor-driven 
boats can withstand their onslaught. 

Whirlpools occur in many parts of the world. Among the better 
known are the whirlpools of Charybdis, along the Calabrian coast, 
and of Messina, in the Strait of Messina (first described by 
Homer) between the island of Sicily and the mainland of Italy. 
The hlaelstrom (Dutch for "whirling stream") between the 
islands of Moskenes and Mosken of the Lofoten Islands, which 
are off the coast of Norway, is peculiarly subject to "rough water" 
in windy weather. 

Direction of rotary flow in whirlpools is independent of rotation 
of the earth, as the result of superior control by coast lines and 
bottom obstructions. However, unhampered strong vortex flows 
of the type occurring in the Naruto strait, Japan, above de- 
scribed, are controlled by the rotation of the earth turning 
counterclock~vise in the northern hemisphere and clockwise in 
the southern hemisphere. 

The term whirlpool was coined in the early days of small sailing 
vessels. I t  is often confused with other rotary forms of flow, 
notably with vortexes and kolks. A whirlpool in the open ocean is 
nothing more than a large-scale eddy; i.e., a simple rotary flow, 
not always truly circular in form because of irregularity of coast 
lines. Inability on the part of sailors to steer out of whirlpools 
for lack of favourable wind often resulted in their vessels being 
either driven against rocky shores or held in a whirlpool's centre. 
Popular sagas notwithstanding, the centre of a ~vhirlpool in the 
open ocean is free from suction or downward draft. 

Differing distinctly from the steady ~vhirlpool type of rotary flow 
is vortex flow, which spirals downward into a depressed shaftlike 
hole at  a high rate of speed, entraining floating objects including 
small vessels. 

Different, also, is the river kolk (term borrowed from the 
Dutch, used also in Germany), which is a short-lived spasmodic 
upward displacement of bottom water with swiftly whirling vortex 
motion at  stream bed where its strong suction entrains bottom sedi- 
ment upward. Commonly seen in river bends during high-rising 
stages, kolks dissipate a t  the surface in the form of nonrotating 
"boils" with slightly bulging surfaces. By lifting river-bed ma- 
terials such as clay and sand and scattering these in the flowing 
river water, kolks constitute the primary agency that actively 
deepens streams along the concave shores of bends. (G. H. M.) 

WHISKY (WHISKEY), a potable alcoholic beverage obtained 
from the distillation of a fermented mash of cereal grains, suit- 
ably aged in wood, usually white oak. I t  is whisky in Scotland 
and Canada; whiskey (with an "e") in Ireland and the U.S. 

The whiskies produced in each country are distinctive in char- 
acter because of difference in method of production, type and 
character of the cereal grains and, most important, the quality and 
character of the water employed. For example, Scotch whisky is 
inimitable because only in Scotland can be found the spring water 
that rises through a red granite formation and then passes through 
peat moss country. 

For the same reason the three principal distilling centres in the 
conterminous United States are located where they are because of 



WHISKY 
the water obtained from springs that rise through limestone rock. 
The limestone mantel runs along western Pennsylvania, cuts across 
southern Indiana and over into Kentucky; there is another lime- 
stone outcropping in Maryland. 

There is no precise record of when whisky was first distilled 
in either Scotland or Ireland. The earliest direct account is found 
in the Scottish exchequer rolls of 1494 which lists: "Eight bolls of 
malt to Friar John Cor wherewith to make aquavitae." There 
must have been knowledge of the art long before, since Albukas- 
sen. the Arabian alchemist had described the distillation process 
in his writings of the loth century. The Latin term used to de- 
scribe distilled spirits was aquavitae, "water of life." The Scots- 
men and Irish translated this literally into their own Celtic as 
uisgebeatha, eventually shortened and anglicized into "whisky." 

Scotch Whisky.-In the beginning, every Highland laird had 
his own pot still. The whiskies produced were rough and harsh. 
with a smoky pungency only Caledonians could appreciate-and 
they paid no taxes. Commercial distillation dates only from 1814 
when excise taxes were levied and stills of less than 500-gal. capac- 
ity were prohibited. Even then consuinption of Scotch xhisky 
was very much local. ,4 similar situation prevailed in Ireland. 
The principal contributing factor to the eventual world-wide popu- 
larity of Scotch \\-hisky was Robert Stein's invention in 1826 of 
the column still. a continuous distillation process. In 1832 Aeneas 
Coffey obtained patents on improvements of this process. The 
column still is known today as the patent or Coffey still. This im- 
provement made possible the distillation of more refined, lighter- 
bodied whiskies at  kigher proofs than was possible with a pot 
still. Today all Scotch whisky is a blend of pot-still and Coffey- 
still distillations. Scotch whiskies are fairly light bodied but have 
a distinctive smoky malt flavour. 

Production.- Pot-still or malt whisky is distilled only from a 
fermented mash of malted barley. Patent-still or grain ~vhisky is 
distilled from a fermented mash of barley malt and other (un- 
malted) cereal grains. 

Pot-Still Whisky.-The steps in the pot-still process are: (1) 
cleaning the barley by screening out all foreign matter; (2) malt- 
ing; (3) drying and grinding; (4) mashing; (5) fermentation; (6) 
maturation; and (7) blending. 

The clean barley is steeped for two or three days in tanks of 
water, called steeps. I t  is then spread on the concrete malting 
floor to germinate under conditions of warmth and moisture for 
some 8 to 12 days. During this time the grain is constantly 
sprinkled 11-ith water and periodically turned over with ~vooden 
shovels. The barley sprouts, the starch in the grain is modified by 
the enzyme cytase, and the enzyme diastase, xhich is secreted, 
converts the starch in grain into maltose and dextrin, fermentable 
sugars. When the sprouts are some 3 in. long, the water is turned 
off and the grain is known as green malt. 

For drying, the green malt is transferred to a kiln, where it rests 
on a screen directly above a peat and coke fire. The acrid and 
oily smoke from the peat s~~ , i r l s  around the grain so impregnating 
it that the aroma is carried over into the distilled spirit. The 
kilned malt is screened to remove the culm, or dried sprouts, and 
then ground into a meal, or grist. 

In mashing, the grist is thoroughly mixed with hot water in a 
mash tub. and allov-ed to soak until the water has liquified all 
of the starches, and the diastase has converted the starches into 
maltose and dextrin. When the liquid has absorbed all the good- 
ness from the grain, it is known as the wort ~vhich is drawn off 
the husks or draff (which, being rich in proteins, is dried for 
cattle feed). I t  is cooled and pumped into the fermenting vats. 

In  fermentation, vessels holding from 2,000 to 10,000 gal. are 
used. Pure cultured yeast is added to the wort and fermentation 
begins. The yeast causes the sugars in the wort to split into equal 
parts of alcohol and carbonic acid gas, the latter of which escapes, 
or is recovered as a by-product, the alcohol remaining in the 
liquid. The yeast continues to work until all of the sugar has 
been converted, usually some 48 hours. Simultaneously other 
subsidiary fermentations take place that are responsible for many 
of the flavours of the whisky! characteristic of each particular 
distillery. When fermentation is completed the liquid is known 

as beer or wash. To this point the process is identical with brem- 
ing ale and beer, except for the omission of hops. 

For distillation, the beer goes into a pot still (see ALCOHOLIC 

BEVERAGES. DISTILLED) known as the wash still. The result of 
the first distillation is a distillate of low alcoholic strength called 
low wines. The first distillation separates the alcohol from the 
liquid and eliminates the residue of yeast and unfermentable mat- 
ter. Also, a further cooking of secondary constituents occurs 
within the still. The low wines pass into a second pot still, known 
as the spirit still, where they are redistilled. The  first and last 
part of the distillation, the heads and tails, are called the feints; 
they are separated from the useful or middle portion and are re- 
turned to the wash still for redistillation with the next charge of 
beer. Pot-still distillation is an intermittent process. 

The useful or middle-run spirit that is distilled off a t  between 
140 and 142 proof, now malt whisky, flows into a receiving vat. 

G ~ a i ~ z  Wlzisky.-The second type of whisky distilled in Scot- 
land, follo~vs the same general production steps outlined above. 
Grain whisky differs from malt whisky in several respects. A 
mixture of malted and unmalted cereal grains are mashed, then 
fermented, and the resultant beer is distilled in a patent or column 
still in a continuous distillation operation. Grain whiskies are dis- 
tilled off a t  slightly over 180 proof. Scotch grain whiskies are 
very light in body and flavour. 

For a discussion of maturation, see ALCOHOLIC BEVERAGES, DIS- 
TILLED: iVfaturing. Cask sizes for maturing vary from 33 to 145 
gal. capacity. The length of time needed varies with the charac- 
ter of the individual whisky, the size of the cask and the climatic 
conditions where it  is stored. However, the Immature Spirits act 
of Great Britain establishes that no distilled spirits, such as 
whisky, rum or brandy, may be sold for public consumption un- 
less they have been matured in wood for a t  least 3 years. 

Blending is a high art,  requiring great experience, a very keenly 
trained nose and palate. No two whiskies are the same. Each has 
its oxvn particular characteristic, due in part to the geographical 
location of the distillery and in part to the individual distiller. 
The four geographical malt distilling divisions of Scotland are  the 
Highlands, Lowlands, Campbelto~vn and Islay. The grain whisky 
distilleries are mostly in the Lowlands. 

The blender must choose the proper proportion of Highland and 
Lowland malts for delicacy, lightness and finesse: to which he adds 
smaller amounts of Campbeltoxvn and Islay malts for body and 
maltiness, and finally the proper blending of grain whiskies to 
marry ~ ~ - i t h  the blend of malts to produce an identical match to 
the aroma; flavour and character of the whisky the public has be- 
come accustomed to in the brand that is being blended. I t  is an 
intricate business, often calling for the use of upward of 40 differ- 
ent malt whiskies and half a dozen grain whiskies. After the 
blend is made, usually in a large vat, the blended whisky is re- 
barreled and allowed to marry for a month before bottling. At 
the time of bottling, the blended whisky is reduced to the proof 
required by the market for which it is intended. The U.S. market 
demands Scotch xvhisky of 86.6 proof, while the United Kingdom, 
Canada and most of the other markets of the world prefer 80 proof 
whisky. 

I r i s h  Whisky.-Production of whisky began a t  the same time 
as in Scotland. The methods used to produce Irish whisky are 
essentially the same as in Scotland, with several differences. The 
malted barley is kiln dried, but the kiln has a solid floor so that 
the smoke from the fuel used has no opportunity to come in con- 
tact with the grain. Consequently, Irish phisky does not have 
a "smoky" aroma or flavour. 

Irish pot-still whisky is triple distilled. Irish whisky must be 
matured a minimum of five years before it  can be sold to  the pub- 
lic. Irish whiskies are nearly always all pot-still whisky, although 
patent-still grain whiskies are also used. Irish whiskies are usually 
bottled as a blend of whiskies of the same distillery, but  straight, 
unblended whisky is also marketed. Irish whiskies vary from 
medium body and flavour to very full bodies and full malty 
flavour. 

C a n a d i a n  Whisky.-The first Canadian distilleries a t  Quebec 
in 1769 and two at  Montreal by 1787 distilled rum ( q . ~ . ) ,  made 



WHISKY INSURRECTION 
from molasses imported from the West Indies. Grain distilling In  some distilleries the distillate from the beer still passes into 
did not develop until the early 19th century, when it resulted a second column, known as a doubler. In  principle, a doubler is 
f rom the influx into Canada of United Empire Loyalists after the like a pot still since the heat employed to vapourize the alcohol 
American Revoiution. Being farmers, they mere soon producing is applied externally, from a steam jacket surrounding it, as op- 
surpluses of grain, which were easier to sell and transport in the posed to the beer still where the rising steam is in direct contact 
form of whisky. Practically every grist mill became a distillery with the beer or wash. In either case, the straight whisky is dis- 
and by  1850 there were 200 distilleries in the province of Ontario tilled off at 160 proof or less. 
alone, whereas in the second half of the 20th century there were To obtain more highly rectified whiskies or neutral spirits, i.e., 
only 21 distilleries in all of Canada. distillates of 190 proof or more, multiple column stills are used. 

P r o d u c t i o n  Methods.-Canadian whisky distilling techniques These may consist of three or more rectifying columns (some- 
and practices are generally similar to those employed in the con- times five). 
terminous United States, described below. There are some differ- U.S. regulations governing whisky production are the most spe- 
ences. Canadian lam establishes that Canadian whisky must be cific in the world. In addition, to insure the collection of the 
produced from cereal grain only: corn, rye, wheat, barley and revenue and until the internal revenue tax is paid, every produc- 
malt. The Canadian Excise Tax bureau exercises the customary tion step is under close supervision by treasury agents. Thus, 
rigid controls to assure collection of the tax, but allows the dis- the government agents fiscalize the weight of the grain received, 
tiller complete latitude in detail as to grain formulas, distilling the milling, mashing, fermenting, distilling and barreling opera- 
and maturation procedures. Consequently each distiller varies tions. The agents also hold the keys of the many locks and pad- 
the proportions of the grains mashed, distills off some of his locks on the stills and to the federal bonded store rooms on the 
whiskies a t  low proofs-140 or even lo

w

er-to retain flavouring distillery property. 
congeners, and others a t  over 180 proof, to assure lightness of S t ra igh t  Whisky.-Under U.S. regulations, a straight whisky 
body, and matures his whisky in either new or reused charred oak is one that is distilled off a t  160 proof or less, barreled at  no less 
or uncharred oak barrels. All Canadian whisky is blended. No than 80 or no more than 110 proof and aged for a minimum of 24 
straight Canadian whisky is marketed. Legally, no Canadian calendar months. If it is distilled from a fermented mash com- 
whisky may be sold until it has been aged in wood for at least posed of a minimum of 51% rye grain it can be marketed as 
two years, but in practice it  is usually aged six years. Canadian straight rye whisky; if a t  least 51% of the grain mash fermented 
whisky is bottled a t  86 to 90.4 proof. Canadian whisky is always is corn (maize) it can be marketed as straight bourbon whisky. 
a lightly flavoured, light-bodied, blended whisky. Such whiskies may be reduced in proof by the addition of water 

U n i t e d  States.-The distilling industry in the United States only, a t  the time of bottling to 80 proof, but no lower. 
began in the 17th century in the h'ew England colonies, the Bottled-in-Bond.-The Bottled in Bond act was passed by 
product being rum, obtained from molasses imported from the congress in 1894 to permit a distiller to bottle his whisky and 
West Indies. Distillation of whisky began in colonial times with to hold it in U.S. government bonded storage as bottled whisky, 
the settler's grist mills, during the 17th century centred about without having to pay the excise tax upon it  until it was with- 
western Pennsylvania and in Maryland, although some was carried drawn for marketing, provided it was straight whisky, was at  least 
on in Virginia. Gen. George Washington had a commercial dis- 4 years old and was bottled at  100 proof. 
tillery a t  his Dogue farm, near Mount Vernon, Va., and was very The term "bottled-in-bond" is not a guarantee of quality by the 
proud of the quality of rye whisky he produced there. Thomas U.S. government, nor does the government assume any responsibil- 
Jefferson also distilled whisky. The whiskies produced mere ob- ity in this respect. 
tained almost entirely from rye grain. Blended S t r a i g h t  Whisky.-On the whole, quite full-bodied 

The  whisky-distilling industry received its greatest impetus in and full-flavoured straight whiskies may be blended together. 
1791 during Washington's administration. The newly established Such a blend will be labeled "a blend of straight whiskey." If 
federal government, needing revenues with which to conduct its 51% of the blend is bourbon whiskey, it can be labeled "blended 
business, imposed an excise tax on whisky. Resented and resisted bourbon whiskey" or "blended rye whiskey," if 51% is rye 
by the Pennsylvania distillers, President Washington was obliged whisky. 
to order the militia to quell the stormy rioting (see WHISKY IN- Blended Whisky.-However, the blended whisky that is most 
SURRECTION, THE).  Many of the disgruntled Dutch, Scottish and popular is a blend or mixture of a minimum of 20%, 100-proof 
Irish farmer distillers decided to move beyond the reach of the straight whisky together with neutral spirits (usually grain spirits). 
tax collectors and so went farther west into Indian territory. Very light bodied and mildly flavoured, blended whiskies consist 
They found proper water for distilling in what is today southern of two or more-sometimes in excess of 30-straight whiskies of 
Indiana and Kentucky. They also found that maize grew better different flavours and characteristics, which usually make up 
and more abundantly than rye, and it became the grain the dis- 27.5% to 35% of the blend, married with 65% to 72.5% of grain 
tillers employed. neutral spirits. 

The  first distillery in Kentucky is attributed to Evan Williams U.S. grain neutral spirits are essentially highly refined grain 
in 1783 a t  Louisville, while the first whisky distilled in Bourbon whiskies. However, the neutral spirits in a blended whisky need 
county is credited to the Rev. Elijah Craig in 1789. Other early not be aged and generally are not. (I-I. J. GN.) 
distillers of the period were Jacob Spears, John Hamilton and WHISKY INSURRECTION, THE, an uprising of farmers 
Daniel Stewart. Thc corn whisky they produced was sweeter to in western Pennsylvania in the summer of 1794 against the fed- 
the taste and lighter in body than the rye whisky of Pennsylvania. eral government sparked by efforts to enforce an excise tax on 
Soon people were demanding whisky from Bourbon county and distilled liquors enacted March 3, 1791. Alexander Hamilton, 
bourbon whisky eventually became the most popular type of secretary of the treasury. had proposed the excise with two pur- 
whisky in the United States. poses in mind: to raise money to help pay the national debt and 

The United States is the world's largest producer and consumer to assert the power of the federal government. The small farmers 
of whisky. The federal treasury department has regulated and of the interior who commonly converted their surplus grain into 
established detailed standards of identity for whiskies, but basi- whisky that they could easily transport and sell, resisted the tax. 
cally there are only two broad types of U.S. whiskies: straight Leaders such as Albert Gallatin and Hugh Henry Brackenridge 
and blended. protested strongly and under popular agitators such as David 

P r o d u c t i o n  Methods.-U.S. production methods are basically Bradford, the farmers resorted to violence. They attacked federal 
the same as those employed in Scotland for the making of grain revenue officers, who attempted to collect the tax, and tarred and 
whiskies. Malted and unmalted grain is milled into a fine meal, feathered some. 
which is mashed, cooked and fermented. The resultant beer or A law of June 5, 1794, designed to compel noncomplying dis- 
wash is then distilled in a column still, known as a beer still, but tillers to pay the tax, touched off what appeared to be organized 
more graphically described as a whisky separating column. rebellion. 
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In July about 500 armed men attacked the home of Gen. John 

Neville, regional inspector of the excise, and burned it. 
Some of Hamilton's followers saw in the insurrection a plot to 

destroy the federal government. Hamilton himself apparently 
saw it as the first opportunity to test the strength of the federal 
government against local defiance. Under authority granted by 
congress, Pres. George Washington on Aug. 7, 1794, issued a proc- 
lamation ordering the rebels to return to their homes and. calling 
for militia from Virginia, Maryland, New Jersey and Pennsyl- 
vania. 

After negotiations between the federal commissioners and 
rebel leaders proved fruitless, Washington ordered some 13.000 
troops into Pennsylvania's ~ ~ e s t e r n  counties. Opposition melted 
away and no battle ensued. The troops occupied the region, cap- 
tured some of the rebels and held them for trial. Two were con- 
victed of treason and pardoned by \irashington. 

hlany Americans, particularly members of the opposition Re- 
publican party, were appalled by the over~vhelming force used by 
the government. They considered it unnecessary and feared that 
I-Iamilton sought to use the suppression of the insurrection as the 
first step to absolute power. To Federalists, however, the most 
important result was that federal authority had triumphed over its 
first rebellious adversary and had won the support of the state 
governments in enforcing federal law within the states. 

(A. DE C.) 
WHISPERING BELLS (Emmenanthe pendliliflora), a 

North American herb of the waterleaf family (Hydrophyllaceae), 
known also as yellow bells and golden bells, is native to mountain 
slopes from central California to Utah and southward to Mexico. 
I t  is a low, much-branched, sticky-hairy annual, 10 in. to 20 in. 
high, with deeply cut leaves and bell-shaped cream-coloured or 
yellow flowers: one-half inch long, borne on slender, pendulous 
stalks in loose clusters. This characteristic plant of the chaparral 
(q.v.) is grown in gardens for its showy, persistent flowers. IVhen 
dry after fruiting these give forth a slight rustling sound. 

WHIST, a member of a long line of card games embracing 
essential common features, much celebrated in history and legend. 
The essential features of whist family games are: four al~vays play. 
two against two as partners; a full 52-card pack is dealt out evenly 
so that each player holds 13 cards; and the object of play is to win 
tricks, each trick consisting of one card played by each player. 
The succession of whist family games, from the earliest game 
to the latest. has included triumph, trump, ruff and honours (or 
slam). whisk (or whist) and swabbers. whist. bridge, auction bridge 
and-latest and most popular member-contract bridge (see 
BRIDGE). 

I t  is generally conceded that whist is of English origin. Un- 
mistakable references to triumph are found in a sermon preached 
by Hugh Latimer at Cambridge in 1529; in Ganzmer Gzirton's 
Needle; and in Shakespeare's Antolzy anlzd Cleopatra, iv. 12, 12-20. 
In  a poem (1621) by John Taylor, one line reads, "Ruffe, slam, 
trump, nody, whisk, hole, sant, new cut." Charles Cotton's 
Compleat Gamester (1674) says, "Ruff and Ho?zours (alias 
Slamm) and Whist, are games so commonly known in England in 
all parts thereof, that every child almost of eight years old hath 
a competent knowledg (sic) in that recreation." 

First a game of the lower classes, whist was taken up in the 
early 18th century by gentlemen in London's coffeehouses. Pri- 
marily because of the publication in 1742 of Edmond Hoyle's 
Short Treatise on Whist, the game became an unprecedented suc- 
cess in fashionable circles, soon spreading to the continent and to 
America. I t  developed an extensive literature. This pre-eminence 
among card games it never surrendered until replaced by its own 
progeny, bridge. 

Procedure of Play.-All four players draw cards to determine 
partners. who face each other across the table. The player draw- 
ing the loxvest card deals first; after which the turn to deal passes 
in rotation (which is always clock~vise). The cards are shuffled, 
cut by the player at  the dealer's right and dealt one at a time: 
face down, in rotation until the last card is reached; this is turned 
up and every card of its suit becomes a trump. The dealer takes 
it into his hand when it becomes his turn to play to the first trick. 

The player at  the dealer's left plays first (leads). H e  may lead 
any card. Each player in rotation thereafter must play one card, 
following suit (playing a card of the suit led) if possible, but 
playing any card he chooses if he cannot follow suit. 

The cards of each suit rank downward: ace, king, queen, knave 
( jack) ,  10: 9,  8, 7, 6, 5, 4, 3 (trey), 2 (deuce). Any trick con- 
taining a trump is won by the highest trump; any trick not con- 
taining a trump is won by the highest card of the suit led. The  
winner of each trick leads to the next. 

Scoring is possible only for the side which wins the odd trick 
(that is, its 7th trick out of 13). Each trick over 6 counts 1 
point for that side. 

L a w s  of Whist.-The first standard laws were those published 
by Hoyle in 1742; with minor revisions made in 1760, these laws 
were followed until revised in 1864 by the Arlington and Portland 
clubs. A different code of laws issued in 1893 by the American 
Whist league became standard for the United States. 

The principal difference was in scoring. Under English laws, 
5 points constituted a game (short whist, as distinguished from 
the long whist, 10 points for the game, of Hoyle).  Final settle- 
ment was by rubber points: 3 for each game won 5 to 0 ;  2 for 
each game won 5 to 3 or less; 1 for any other game won; and 
2 for being the first side to win two games. 

S k i l l f u l  Play.-The science of whist was complex but not pro- 
found. I t s  ponderous literature so devoutly embraced the estab- 
lished dogma that even minor changes in tactics were considered 
radical and any challenge of the prevailing strategy was con- 
sidered too heretical to treat with gravity. 

Hoyle and a group of worthy successors including William 
Payne (~VIaxinzs, 1770), Thomas Mathews or Matthews (Advice 
to the Young Whist Player, 1804), James Clay, Guillaume Descha- 
pelles (according to his contemporaries, the finest of all whist 
players) and finally "Cavendish" (pseudonym of Henry Jones, 
best known and most respected authority and most prolific writer 
that whist produced) all assumed the wisdom of playing a "long- 
suit game" and leading first from one's longest and strongest suit. 
Their analysis was therefore devoted to signaling devices where- 
with one's partner might be informed of one's holdings. 

The principal signaling device was the selection of a conven- 
tional card to lead; its nature gave information as to the leader's 
holding. "American leads," a complex schedule devised by Nicho- 
las B. Trist in 1883, were enthusiastically supported by Cavendish 
and soon were generally adopted on both sides of the Atlantic be- 
cause they revealed so many more specific combinations of cards 
than had the "English leads." 

The trump signal, proposed by Lord Henry Bentinck in 1834, 
was another standard device. By playing an unnecessarily high 
card, and later a lower card of the same suit, one requested one's 
partner to shift to the trump suit a t  his first opportunity. 

The "rule of eleven" was formulated by Robert F .  Foster in 
1889, and mas based on the custom of leading the fourth-highest 
card of a long suit. By subtracting the number of the card led 
from 11, one knew the number of higher cards not held by the 
leader. 

Preoccupation with the development of signaling devices pre- 
vented adequate analysis of the best methods for winning tricks, 
so that even the best whist players sacrificed trick after trick with- 
out discernible care-usually without even noticing that by better 
play those tricks might have been won instead of lost. Paradoxi- 
cally, the greatest improvement in whist play came after the turn 
of the century when bridge. the successor game, had already ar-  
rived and whist was moribund. 

(E. CUL.; A. H. MD.; H .  ST. J. I . )  
Solo Whist.-This is a combination of whist, bridge and nap. 

Four players is the usual number, but five can make up a "school"; 
the player behind the dealer sitting out for that  particular deal. 
Value and number of cards ?re as in whist, but the deal is slightly 
different. Three cards are given to each player in rotation for 
the first 48 cards, and the last 4 are dealt singly, with the last 
card again turned up as trumps. As mill be seen later, trumps can 
change. 

Starting with the player on dealer's left, each must make a bid 
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(or call). Calls in order of value and rank are: pass, proposal, 
solo nzisdre, abundance, open fnisdre, declared abundance. Pro- 
posal: here the caller contracts to make eight tricks, with any 
other player who accepts-m~hatevcr the position of the players at 
the table. Solo: the caller to make five tricks with the other three 
players against him. ~ V i s d r e :  the caller must not take a single 
trick. The other three players are against him. There are no 
trumps. Abundance : a call when declarer contracts to make nine 
tricks on his own: naming any suit as trumps. Abundance in the 
original trump suit has preference over abundance calls in other 
suits. Open ?niskre: the player here declares to make no tricks 
and exposes his hand on the table as soon as first card is led. 
Declared abundance: caller contracts to make all 13 tricks, naming 
the t rump suit. The original trump suit has preference. 

If a player has made a bid and has been overbid by another 
player, he can amend his call to any still higher call; e.g., A calls 
solo; B calls ~nisdre;  A amends his call to abundance. Any player 
proposing may amend his call to another if no player accepts him. 
Stakes are in the following proportions. Proposer and acceptor 
each receive or pay two points. For all individual calls, the other 
three players pay or receive: solo, 4 points; misdre, 6 points; 
abundance, 8 points; open misire,  1 2  points; and declared abun- 
dance, 16 points. By agreement, proposal and acceptance may be 
omitted from the game, and the individual calls then operate. 

(H.  ST. J. I.) 
WHISTLER, JAMES ABBOTT McNEILL (1834- 

1go3), U.S. painter, was born a t  Lowell, Mass., on July 10. 1834 
Part  of his boyhood was spent in court circles a t  St. Petersburg, 
Russia, where his father, a military engineer. was in charge of 
railway building for the tsar. After a brief and unsuccessful pe- 
riod a t  the United States Military academy. West Point; S.Y. ,  
he spent a year as a draftsman and map engraver in the coast 
and geodetic survey, Washington. D.C.: undoubtedly absorbing 
traditions of technique and surface layout of value in his later 
work. I n  1855 he went to Paris to study painting in the studio 
of Charles Gleyre. Through A. Legros and H.  Fantin-Latour he 
became aware of the teaching methods of their master, Horace 
Lecoq de Boisbaudran, which depended on intensive training of 
the visual memory; such nlethods made a permanent impression 
and seem to have counteracted an enthusiasm for the realism of 
Gustave Courbet which LVhistler shared with the young painters 
of 18 j g .  H e  also studied in the Louvre, copying from artists as 
varied as Rembrandt and Fransois Boucher, and from the Man- 
chester exhibition of 18j7 gained more knowledge of Velazquez 
than could be had in France. 

The massive forms and sombre tones of Courbet dominate the 
early works of Whistler, though "At the Piano" (1859; Boston, 
Mass.) shows that these were combined with a stress on surface 
arrangement. LVorks of this period brought Whistler to the notice 
of Charles Baudelaire, who before 1860 praised his ability to treat 
fog and darkness on the Thames with something more than a docu- 
mentary eye. Having settled in London in 1859. he found his 
work acceptable to the Royal Academy, where "At the Piano" was 
shown in 1860. Shortly after, LVhistler and his now close friend 
D. G. Rossetti began to introduce into London the taste for Japa- 
nese prints and bric-a-brac already current in Paris; and it is 
not surprising that in such an environment Whistler began to 
break with the realism of Courbet, with whom he had little funda- 
mentally in common but an unflagging hostility to authority. His 
"White Girl," shown a t  the Salon des RefusCs of 1863, still showed 
adherence to Courbet, but was described as "Symphony in White 
KO.  I," the first of the famous series of musical titles indicating 
a leaning toward abstract harmonies of colour not necessarily de- 
pendent on what was to be seen in the model. This consideration 
militates strongly against attempts to place Whistler with the Im- 
pressionists, to whom ocular scrutiny of the subject was vital. By 
186j  Japanese mannerisms had brou6ht Whistler to the verge of 
pastiche, as the "Gold Screen" of that year makes clear; but the 
"Little White Girl," hung at  the Royal Academy in the same year, 
shows that  he could extract from Japanese art qualities of compo- 
sition and line which could be blended with the draftsmanship and 
tonal interests he had already mastered. 

Late in the 1860s his medium became extremely fluid and deli- 
cate and his subjects more and more removed from the earlier 
realism; such works included the "Symphony in White KO. 3" 
(1867; Barber institute, Birmingham), and lie at the roots of the 
English "aesthetic" movement. By the 187os, however, a more ro- 
bust manner emerged, revealing an assimilation of all the various 
sources discussed; his most famous work, "Mrs. George LVashing- 
ton Whistler" (187 2 ; Louvre, Paris), combines a scrupulous re- 
gard for surface harmony with a strong and direct tonality owing 
much to the art of Velazquez. Whistler called this picture "Ar- 
rangement in Grey and Black No. I," but in view of his known re- 
gard for his mother it is hard to support the commonly held view 
that such titles necessarily indicate a disregard for subject mat- 
ter. I t  has also been said that this disregard brought immediate 
hostility in England; but there is a t  least one instance of a work 
of his being refused at  the Salon and accepted, as were many others, 
by the Royal Academy. There is no doubt that Whistler, a close 
friend of Edgar Degas, was in touch with the Impressionist 
movement in France, but he did little to foster its success in 
England and was contemptuous of its brilliance of tone and 
palette. Folloming the portrait of his mother and forming his 
most important group of portraits were the "Thomas Carlyle" 
(1873 ; Glasgow) and "Miss Cicely Alexander" (1873 ; National 
gallery, London), the former following Velazquez even more clearly 
than the portrait of his mother, and the latter pointing forward to a 
phase of English portraiture in which carefully observed tone and 
agreeable harmonies of line and colour replaced the solemnity and 
stress on personal character of early Victorian portraiture. 
LVhistler's later portraits. such as the "Yellow Buskin" (1878; 
Philadelphia Museum of .4rt) or the "Sarasate" (1884; Carnegie 
institute Pittsburgh), demonstrate this phase as ael l  as do the 
works of the younger generation; but it is also noteworthy that 
LV. R Sickert, the dominant fig- 
ure of that generation in England, 
was his pupil during the execution 
of the latter picture, having en- 
tered his studio in 1882. 

Meanwhile in landscape Rhis- 
tler had developed in the 1870s 
his famous series of "Nocturnes" 
in which reliance on visual mem- 
ory rather than on factual ob- 
servation, and on a preconceived 
harmony of colour rather than on 
an imitation of local colour, pre- 
vails; his choice of nocturnal 
urban subjects shows the remote- 
ness of his aims from those of 
the Impressionists. I t  was 
LVhistler's artificiality, his dark 
tones and his supposed unwilling- 
ness to scrutinize the matter be- 
fore him which John Ruskin 
singled out for attack in his re- 
port on the "n'octurne in Black 
and Gold: the Falling Rocket" 
(1874; Detroit), shown at the 
Grosvenor gallery in 187;. which BY C O U R T E S Y  O F  N A T I O N A L  G A L L E R Y .  L O N D O N  

was the cause of the Whistler- . .MISS CICELY ALEXANDER.. BY 

Ruskin libel action of 1878. I t  JAMES WHISTLER. IN THE NATIONAL 

could thus be argued that Im- GALLERY,  LONDON 

pressionism, which depended on 
a complex form of naturalism, had more common ground with 
Ruskin than with Whistler, and that the latter looked forward 
more to the antinaturalistic reaction of late 19th-century France. 
I t  is interesting to find that on his final move to Paris in 1892 he 
was lauded by J. K. Huysmans and became a friend of Marcel 
Proust. Whistler was bankrupted after the 1878 trial and from 
Sept. 1879 to Nov. 1880 lived in Venice. where he reverted to his 
old craft of etching. On his return to London he was more favour- 
ably received by the increasingly hedonistic society of those years; 
his Venetian etchings were popular and his portraits fashionable. 
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In 188; he delivered his famous "Ten O'Clock" lecture which 
summarized his attitude toward naturalism and the musical analo- 
gies suggested by the titles of his works. From 1886 he ~ ~ a s  presi- 
dent of the Royal Society of British Artists, which during his 
two years of office was successful in bridging the gap between 
British and French art,  and in setting a new high standard in the 
display of pictures. In  1891 the portrait of his mother was bought 
by the city of Paris, and his growing reputation there led to his re- 
turn in 1892, though he died in Londbn on July 17, 1903. 

Whistler's "Ten O'clock" lecture was published in 1880 and his 
The  Gentle Art of Making Enemies appeared in 1890. 

BIBLIOGRAPHY.-M. Menpes, Whist ler  as I K n e w  H i m  (1904) ; T .  
Duret, Histoire de J .  A.  M .  Whis t ler ,  etc. (1904) ; Whistler Memorial 
Exhibition catalogue (1905) ; H. Mansfield, Descriptive Cataloglre o f  
Etchings  and Drypoints  o j  J .  A.  M .  Whis t ler  (1909) ;  F .  N. Levy, 
Catalogue o j  Paintings in Oil and Pastel b y  J .  A .  M .  Whis t ler  (1910) ; 
E. R. and J .  Pennell, Life o j  James  ~McNeill  Whis t ler  (1908) ; W. R. 
Sickert, A Free House !  ed. b y  0. Sitwell (1947) ; E. P. Richardson in 
Art  Quavterly (winter 1947). (D. C. T. T.) 

WHISTON, WILLIAM (1667-1 7 j 2)) English theologian 
and mathematician, was born at Norton in Leicester on Dec. 9, 
1667. He was educated privately and at  Clare college. Cambridge, 
where he studied mathematics and obtained a fellowship in 1693. 
He next became chaplain to John Moore, bishop of Nonvich, from 
whom he received the living of Lowestoft in 1698. His New The- 
ory of tlze Earth (1696) received the praise of both Newton and 
Locke. In I 7 0 1  he resigned his living to become deputy at Cam- 
bridge to Sir Isaac Newton, whom he succeeded, two years later 
as Lucasian professor of mathematics. In  I f07  he was Boyle lec- 
turer. For several years Whiston continued to write and preach 
with considerable success. However, his study of the Apostolical 
Co~zstitutions had convinced him that Arianism was the creed of 
the primitive church and his heterodoxy soon became notorious. 
In I 10 he was deprived of his professorship and expelled from the 
university. He vindicated his estimate of the Apostolicel Const i-  
tutions and the Arian views he had derived from them in his Prirni- 
t ive Christianity Revived ( j vol., I 7 I 1-1 2 ) .  In I 7 13 he produced 
a reformed liturgy. and'soon afterward founded a society for pro- 
moting primitive Christianity. 

One of the most valuable of his books, the Li fe  o f  Samuel 
Clarke, appeared in 1730. His useful and often reprinted transla- 
tion of Josephus, with valuable notes and dissertations, was printed 
in 1;3;, and his Primitive N e w  Testament appeared in 174 j. His 
best-known opinion is his advocacy of clerical monogamy, im- 
mortalized in the Vicar of W;akejield. He died in London on 
Aug. 2 2 .  17 j 2 !  leaving a memoir (3 vol., 1749-50) noteworthy 
for its illustrations of the religious and moral tendencies of the 
age. 

WHITBREAD, SAMUEL ( I  7 58-181 j ) ,  English politician, 
well-known as a social reformer and as the opponent of abuses 
of all sorts, was the son of the founder of the famous London 
brewery, and was born at Cardington, Bedfordshire, in 175% He 
was educated at  Eton. at Christ Church. Oxford, and at St. John's, 
Cambridge. After managing the family business for several years, 
in 1789 he married Elizabeth, daughter of the 1st Earl Grey and 
sister of his old schoolfellow, afterward prime minister. Taking 
to politics, he was elected M.P. for Bedford in 1790 as a sup- 
porter of Fox; he sat for that borough until his death. His cam- 
paign for purity in public life effectively started in 1805 when he 
led the attack on Lord Melville, who was suspected of malpractices 
in the naval department; and he was one of the managers of the 
impeachment. In  1809 he attacked the duke of York, the com- 
mander in chief, who was implicated in the Mrs. Clarke scandals; 
and in 1810 he ruined the reputation of Lord Chatham when he 
attacked him for mismanaging the Walcheren expedition. 

He was an uncompromising pacifist, favouring a negotiated 
pence with Napoleon. The poor had no greater friend in parlia- 
ment. He favoured a statutory minimum wage for agricultural 
labourers, elementary schools for all and a reformed poor law. 
H e  continued to advocate parliamentary reform and Catholic 
emancipation at  a time when many Lf'higs, in view of the unpopu- 
larity of these questions, desired to shelve them. He committed 
suicide in London on July 6, 181 j, as a result. it was thought, of 

ill-health caused by anxiety in connection with his efforts to  rebuild 
D ~ u r y  Lane theatre, which had burned down in 1809. (A. AL.) 

WHITBY, a market town, holiday resort and urban district 
in the Scarborough and Whitby parliamentary division of the 
North Riding of Yorkshire, Eng., 46 mi. N.N.E. of York by  road. 
Pop. (19 51) I 1,674. Area 4 sq.mi. Situated on the cliff-bound 
northeast coast, backed by some of the most magnificent moorland 
scenery in the county, Whitby is divided by the mouth of the 
river Esk, where it flows into the harbour. The  old town clusters 
on the slopes of East Cliff, dominated at  its summit by  the ruined 
abbey; the modern, residential quarter, with promenades and the 
Spa Floral pavilion, etc., is mainly on West Cliff, with nearly 3 mi. 
of sands below. Whitby is the seat of a bishop suffragan in the 
diocese of York. Bede mentions that the town called Strean- 
aeshalch, the Saxon name for Whitby, was the seat of a religious 
house, founded on the site of the abbey in 656. I t  included es- 
tablishments for monks and, until the Conquest, for nuns of the 
Benedictine order. I t s  abbess, Hilda, opposed the claims of Rome 
at  the synod of Whitby in 664. Caedmon, the cowherd who be- 
came a lay brother and the "father of English sacred song," died 
there in 680, the same year as St. Hilda. The abbey ruins remain- 
ing comprise parts of the Early English choir, the north transept 
of slightly later date and a richly Decorated nave. The  south 
side of the nave fell in 1763 and the tower in 1830. On the 
south side were the cloisters and domestic buildings. Adjoining 
the abbey is the Abbey house, built about I j80 from the materials 
of the monastic budding. A little below the abbey is the parish 
church of St. Mary, originally Norman. 

JVhitby ones ~ t s  present name to the Danes. who sacked the t o u n  
in the 9th centuzy, subsequently refounding it  as a Danish colony. 
lVilliam the Conqueror destroyed it again, after it had become the 
most prosperous town In the district. Henry I made a grant of 
a burgage to the abbot and convent of Jf'hitby and, tonard the end 
of the 12th century, the abbot granted the town a free burgage to 
the burgesses. In 1 2 2 0  King John, bribed by them, confirmed this 
charter, but afterward, on being bribed by the abbot, quashed it  
as injurious to the dignity of the church of 'Whitby. The  struggle 
continued until the 14th century. when a trial resulted in judg- 
ment against the burgesses. At the beginning of that century 
Sir Alexander Percy claimed the hereditary right of buying and 
selling in Whitby without payment of toll. After the reign of 
Henry VI the weekly market was held on Saturdays. In  1629 
JVhitby petitioned for incorporation and received letters patent 
giving it self-government. In 1674-75. however, the crown re- 
stored to the lords of the manor all liberties ever enjoyed by the 
abbots of JVhitby. Having been a port since the 12th century a t  
least. JVhitby ranked seventh in England in 1828. Capt. James 
Cook, R.N., the circumnavigator, lived there, and it  was JVhitby 
that constructed the ships for his voyages to Australia in 1769-7 j. 

Since medieval times, herring fishing has formed the staple 
industry; although whale fishing began in I j 3  The  if'hitby fleet 
is joined during the season by Scottish herring boats, and an annual 
"blessing of the sea" takes place in .iugust. Alum, from the sur- 
rounding rocks. was manufactured there between the 17th and 19th 
centuries. Jet, which was once mined locally, is now only used 
by a few remaining craftsmen. Deposits of potash near R'hitby 
are estimated as suflicient to meet Great Britain's need a t  least 
until the end of the 20th century. The Chapman wings, added to 
the Pannett Art gallery and JVhitby museum, were opened in 19 j3. 

WHITCHURCH, a market town and urban district in the 
Oswestry parliamentary division of Shropshire, Eng.. zo mi. 
N.N.E. of Shrewsbury by road. Pop. (19j1) 6,Sjb. Area 9. j 
sq.mi. I t  is a residential town for an agricultural community with 
biweekly cattle markets, a museum and ar t  gallery. a grammar 
school founded in I j jo and St. Alkmund parish church in which 
are commemorated John Talbot, 1st earl of Shrewsbury, Sir Ed- 
ward German! the composer, and Randolph Caldecott, the humor- 
ous artist. lf'hitchurch has made turret clocks since the mid-17th 
century. In  the middle ages lf'hitchurch with its fortress ]Veston 
castle was a military stronghold guarding the if'elsh Marches. 

WHITE, ANDREW DICKSON (1832-1918), U.S. educa- 
tor and diplomat, founder and first president of Cornell university, 
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Ithaca,  N.Y., was born in Homer, N.Y., on Nov. 7, 1832. He judicial handIing of territorial questions. White also wrote opin- 
graduated from Yale (A.B.) in 1853 and studied in Europe for the ions or dissents in cases involving interpretation of the Interstate 
next three years, serving also as attach6 a t  the U.S. legation at St. Commerce act. His writing in this field, believed to include his 
Petersburg during 1854-55. He returned to the United States to greatest contributions to the law, spanned his entire period of 
become professor of history and English literature a t  the Lniver- service on the bench and assisted in the formation of American 
sity of Michigan, Ann Arbor. In  1865 White's dream of a state administrative law. 
university for New York-based on liberal principles in regard to In 1910, upon the death of Chief Justice Melville Weston Fuller, 
religion, coeducation, race and science-was realized when Cornell White was appointed his successor by President Taft.  As chief 
university was chartered, with the aid of a gift of money from justice he aroused comment for his decisions in the Standard Oil 
Ezra Cornell and a land grant from the state, under the Morrill and American Tobacco cases. White declared that the Sherman 
act. As Cornell's first president, White devoted his best energies act's phrase "restraint of trade" had to be interpreted according 
and much of his wealth to assure its success and future growth. to the "rule of reason." This rule was the standard applied by 
White served on numerous government commissions and was reasonable men to the manufacture or distribution of goods. 
United States minister to Germany (1879-81) and Russia (1892- White was castigated for importing from scholastic philosophy 
94) and ambassador to Germany (1897-1903). In  1899 he was into law a dictum so nebulous and was defended on the ground 
president of the U.S. delegation a t  the Hague peace conference. that his use of the phrase was neither novel nor condemnable; his 
T h e  most outstanding of his completed works are  A History of the construction has continued to be invoked. 
Warfare o f  Science W i t h  Tlzeology in  Christendom (1896) and While chief justice, White acted as arbitrator in a boundary 
Seven Great Statesmen in  the FBarfare o f  Humanity With Un- dispute between Panami and Costa Rica; the line fixed by him 
reason (1910). H e  died at  Ithaca, N.Y., on Nov. 4, 1918. The was not questioned during his lifetime. He handed down decisions 
rich collection of books that he gave Cornell university is housed in Knowlton v. Moore, an income-tax case following the adoption 
in a special room in the main library. of the 16th amendment, and in Arver v. United States (better 

WHITE, EDWARD DOUGLASS (1845-1921), US.  ju- known as the Selective Draft Law Case). These he regarded as 
rist, first associate justice of the supreme court to become chief among his best decisions: both of them, like the bulk of the cases 
justice of the United States. White's career was filled with strik- in which he wrote-there were nearly a thousand-reflected a 
ing contrasts; a Confederate veteran. a Roman Catholic and a conservative and nationalistic attitude, rather than the liberal 
southern Democrat, he mas appointed chief justice by the Republi- one then noticeable in other jurists or the states'-rights attitude 
can and Unitarian president, William Howard T a f t ,  nhose family he might have been expected to adopt. 
had been loyal to the LTnion. Essentially a conservative, White, White died in Washington on May 19, 1921. All his papers had 
through his major decisions, helped to free the law from out- been destroyed during his lifetime, but his law library was given 
moded concepts. A vigorous exponent, whJe senator from Louisi- to Loyola university, New Orleans. Outside the Cabildo, in that 
ana, of legislation to protect special interests, as chief justice he city, there is a statue of White, and another was Louisiana's choice 
struck a t  legal interpretations nhich would advance the economic for one of the state's representatives in the statuary collection 
good of one section at the expense of another. in the Capitol in Washington. The University of Chicago named 

White's ancestry was English and Irish; from both his father a law lecture hall for him; Louisiana State, Tulane and George- 
and mother he inherited a tradition of allegiance to Roman Ca- town universities have sponsored series of lectures in his honour. 
tllolicism. The elder Edward Douglass White was trained as a Letters scattered through manuscript collections of prominent 
lawyer and became a judge, a member of congress and seventh figures of his time indicate that he numbered among his friends 
governor of the state of Louisiana. The second Ednard Douglass Pres. Theodore Roosevelt and James Cardinal Gibbons; Oliver 
White. the youngest of four children, was born Nov. 3, 1845, on Wendell Holmes and Charles Evans Hughes spoke of him with 
the family plantation near Thibodaux, Lafourche parish. L a ,  and respectful affection. 
attended a Jesuit school in New Orleans and Mount St.  Rlary'i. B I B L I O C ~ A P ~ Y . - T ~ ~  following studies by Sister M. C. Klinkhamer: 
Emmitsburg. Md., before enrolling at  Georgetown college, D C., Edward Douglas White, Chief Justice of the United States (1943) ; 
in 1857, ]vhen the American Civil ]ITar began. the lj-year-old "Chief Justice White and Administrative Law," Fordham Law Review, 
boy left college unceremoniously and ne\,er again attempted to se- ~01 .  xiii, PP. 194-231 (1944) ; '(The Family Background of Chief Justice 

White," Catholic Historical Review, vol. xxxiii, pp. 191-205 (1947) ; cure a formal education After a short career and capture in the c ~ ~ h ~  ~~~~l philosophy ,,f ~ d ~ ~ ~ d  ~~~~l~~ white," university o f  D ~ -  
Confederate army, White entered the law office of Edward Bermu- troit Law Journal, vol. xxxv, pp. 174-199 (1957). Incidental mentions 
dez in New Orleans and Tvas admitted to practise in Louisiana of White are to be found in the biographies and memoirs of important 
in 1667. His training was in the Roman, or civil, law; White never American 'gures his period. (M. C. K.) 
formally studied philosophy, and later allegations that he was a WHITE, SIR GEORGE STUART (1835-191 2), British 
probabilist undoubtedly derive partially from his style and par- soldier who commanded the British force which nithstood the 
tially from his civil-law training. siege of Ladysmith (9.v . )  during the South African War, was born 

White's legal career was successful; he also joined the Demo- at Whitehall, County Antrim, on July 6, 1835. Educated at  Sand- 
cratic p+rty and participated in turbulent state politics. He was hurst, he joined in 1853 the Inniskillings, with whom he served 
elected state senator in 1874 and again in 1876 and was then named during the Indian mutiny in 1857. In  the second Afghan War 
associate justice of the state supreme court in 1878. Two volumes (1878-80) he was second in command of the Gordon Highlanders, 
or' Louisiana Annotated Reports contain White's decisions. From whom he led at  the battle of Charasiah, receiving the Victoria 
1881 to 1891 his interest in politics remained active, although cross. After Sir Frederick (afterward Lord) Roberts had left 
he held no office. During this period he associated himself with Burma in 1887, White suppressed the dacoits there. Promoted 
the formation of Tulane university and with other civic programs. major general in 1889, he succeeded Lord Roberts in 1893 as com- 

I n  1891 White was elected to the United States senate and mander in chief in India, in which office he directed the Chitral 
served there until his nomination as an associate justice of the expedition in 1895 and the Tirah campaign in 1897. Returning to 
supreme court by Pres. Grover Cleveland in 1894. White ac- England in 1898 he became quartermaster general, and on the 
cepted the nomination but remained in the senate until the Wilson- outbreak of the Boer War in 1899 was given command of the 
Gorman tariff safely included a bounty for domestic sugar pro- forces in Natal, defeating the Boers at  Elandslaagte on Oct. 21, 
ducers sure to benefit his constituents. 1899, and at  Reitfontein on the 24th; but the superior numbers of 

On the supreme court bench, from 1894 to 1910, White's dis- the Boers enabled them to invest Ladysmith, which he defended 
tinction lay in his dissenting opinions in the Income Tax Cases and in a siege from Nov. 1, 1899, to Feb. 28, 1900, during which he 
in his concurring and dissenting opinions in the Insular Cases, in turned down Sir Redvers Buller's suggestion that he should arrange 
which he was chiefly responsible for formulating the doctrine of terms of capitulation with the enemy. 
incorporated and unincorporated territories. The White doc- After the relief of Ladysmith, White returned to England and 
trine has remained as the operative principle in congressional and became governor of Gibraltar (1900-04). He was made field 
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marshal in 1903 and received the order of merit in 1905. He died 
in London on June 24, 1912. 

See T .  F. G Coates, Sir George White (1900). 
WHITE, GILBERT (1 720-1 793), English naturalist, famous 

as the author of T h e  Natural History and Antiquities of Selborne, 
was born a t  Selborne, near Alton, Hampshire, on July 18, 1720, 
and died there on June 26, 1793. The eldest of 11 children, he 
was educated at  Basingstoke grammar school and Oriel college, 
Oxford (1740-43), of which he became a fellow for half a century, 
nonresident except for his probationary year and 1752-53, when 
he served as  junior proctor of the university. Unlike his grand- 
father, who bore the same name, he never became vicar of Sel- 
borne, where he served intermittently as curate. He never 
married, suffered no serious illness except smallpox and, although 
he traveled often, seems never to have gone beyond the southern 
and midland regions of England. Although by no means a re- 
cluse, he took little part in affairs or in movements of opinion, and 
was defeated in his most ambitious venture as candidate for the 
provostship of Oriel in 1757. I t  was probably a scientific neigh- 
hour in Hampshire, Stephen Hales (q .v . ) ,  who persuaded him to 
keep a journal in 1751, and this was originally devoted to events 
in his garden. I n  1765 it evolved into a Calendar of Flora and the 
Garden and in 1768 into T h e  Naturalist's Journal, in a form of 
book designed and sent to him by the antiquary and naturalist 
the Hon. Daines Barrington, whom he first met in London the fol- 
lowing year, and who became his friend and correspondent. To 
him and to Thomas Pennant ( q . v . )  the main substance of what 
became T h e  Natural History of Selborne was addressed in the form 
of private letters over about 14 years, often answering some query 
put to White by his two pertinacious correspondents. Both, in 
letters written by 1771, suggested his publishing something. To 
one of these White replied on July 19 in that year: 

As to any publication in this way of my own, I look upon it with great 
diffidence, finding that I ought to have begun it twenty years ago. But 
if I was to attempt anything it would be somewhat of a Nat: history of 
my native parish. . . 
Encouraged by the Royal society's favourable reception of his 
papers on swallows and martins in 1774, he actively prepared to 
go into print, but not until 14 years later, in 1788 (dated 1789), 
was the A'atural History o f  Selborne published. I ts  simple charm 
and timeless nierit were instantly recognized, and its consistent 
appeal is shown by the steady flow of reprints and editions. I t  
consists of 44 letters addressed to Pennant and 66 to Barrington, 
but reference to the original correspondence shows many suppres- 
sions, rewritings, additions, rearrangements, changes of date and 
use as letters of essays written specially. 

White's extensive yet curiously unsystematic editing of his 
material can be traced in detail but can hardly be explained satis- 
factorily. As a natural history the work is very incomplete even 
on the basis of what White himself is known to have had at hand 
in his journals. In  one late addition to Letter XL to Pennant, 
White states that Selborne parish "has produced more than one 
hundred and tx-enty species" of birds, but these are nowhere listed, 
nor is the status of many made clear. Anecdotes were sought out 
and included to balance and relieve the more solid observations 
and analyses. The letter form is disarming and makes Selbomze 
an easy and pleasant book to dip into. Controversy and enthusi- 
asm are played down, and the reader is skillfully led to identify 
himself u i th  the author's good-tempered and patient but very 
human endeavours to find out the truth by methods available to 
all. 

I t  is in this capacity for communicating the pleasures and the 
simple and enduring means of pursuing natural history studies that 
the i\Tafural History of Selhorne excels. While Gilbert White 
made a number of important discoveries in natural history which 
are described in his work, these play little part in keeping alive 
the keen interest of successive generations of readers. He ap- 
peals, ~vithout rhetoric or artificiality, to man's sense of wonder 
about nature and to the desire to know how to find out more 
about it a t  firsthand. The work's many shortcomings as a com- 
prehensive and accurate account of its ostensible subject matter 

little; i t  still achieves \\-hat it was meant to achieve. 
B I B L I ~ G R A P H Y . - E ~ ~ ~ ~ ~ ~ S  of The N a t ~ ~ r a l  History include those by 

E. Blyth, with White's poems and other writings, and a description of 
Selborne by R. Mudie (1850) ; by Grant Allen (1900) ; by E. M. Nichol- 
son, with introductory chapters on White and on Selborne (1929) ; and 
bv Tames Fisher (1947). The Jourrzals were ed. with introduction bv 
~ . " ~ o h n s o n  (193'1) ; see also his Gilbert Whi te:  Pioaeer, Poet anh 
Stylist (1928) ; R. Holt-White, Life and Letters o f  Gilbert Whi te ,  2 vol. 
(1901). (E. M. N.) 

WHITE, HENRY (1850-1927), U.S. diplomat, was born in 
Baltimore, Md., on March 29, 1850. H e  was educated privately 
and spent much of his early life in England, Italy, Germany and 
France. H e  entered the diplomatic service in 1883 as secretary a t  
the United States legation in Vienna and in the following year 
was transferred to London, where he served until 1893, and from 
1897 to 1905. H e  was U.S. representative a t  the International 
conference in 1887-88, and in 1905 was U.S. delegate to  the Inter- 
national Conference on Agriculture. H e  was appointed ambassa- 
dor to Italy in March 1905 and from 1907 to 1909 served as 
ambassador to France. In  1910 President Taf t  appointed him 
chairman of the U.S. delegation to the 4th Pan-American confer- 
ence in Buenos Aires. As a member of the U.S. delegation to the 
Paris Peace conference in 1918-19 he worked for U.S. entry into 
the League of Nations. H e  died on July 15, 1927. 

See Allan Nevins, Henry White:  Thirty Years o f  Ainerican Diplo- 
macy (1930). 

WHITE, HENRY KIRKE (1  785-1805), English poet, was 
born a t  Nottingham, the son of a butcher, on March 21, 1785. 
H e  was articled to a lawyer. Capel Lofft encouraged him to pub- 
lish Cl i f t on  Grove ,  a Ske t ch  in Verse,  w i th  o ther  Poems ,  dedicated 
to Georgiana, duchess of Devonshire. The book was violently at- 
tacked in the Month l y  Review (Feb. 1804), but White was in 
some degree compensated by a kind letter from Robert Southey. 
Through the efforts of his friends, he was entered as a sizar a t  St. 
John's college. Cambridge. spending a year beforehand with a 
private tutor. Close application to study induced a serious illness, 
and fears were entertained for his sanity, but he went into resi- 
dence a t  Cambridge, with a view to taking holy orders, in the 
autumn of 1805. The strain of continuous study proved fatal, and 
he died on Oct. 19, 1806. He was buried in the church of All 
Saints, Cambridge. Much of his fame was due to sympathy 
inspired by his early death, but Byron agreed with Southey in 
forming a high estimate of the young man's promise. 

His Remains, with his letters and an account of his life, were edited 
by Robert Southey, 3 vol. (1807-22). See prefatory notices by Sir 
Harris Nicolas to his Poetical Works  (new ed., 1866) in the "Aldine 
Edition" of the British poets; by H. K. Swann in the volume of 
selections (1897) in the Canterbury Poets; and by John Drinkwater 
to the edition in the "Muses' Library." See also J. T .  Godfrey and 
J.  Ward, The Homes and Hazmts o f  Henry Kirke Whi te  (1908). 

WHITE, HUGH LAWSBN (1773-1840), U.S. states- 
man, was born in Iredell county (N.C.), Oct. 30. 1773. I n  1787 
he crossed the mountains into East Tennessee (then a part of 
North Carolina) with his father, James White (1 737-181 5) .  
Hugh became in 1790 the secretary to Gov. LVilliam Blount, and 
in 1792-93 served under John Sevier against the Creek and Chero- 
kee Indians, and according to the accepted tradi-ion, killed with 
his own hand the Cherokee chief, Kingfisher. I Ie  studied in Phila- 
delphia, and in 1796 he a a s  admitted to the bar a t  Knoxville. 
He was a judge of the superior court of Tennessee (1801-07), a 
state senator (1807-09), and (1809-15) m-as judge of the newly 
organized supreme court of errors and appeals of the state. From 
1812 to 1827 he was president of the State Bank of Tennessee, 
the only western bank that in the trying period during and after 
the War of 1812 did not suspend specie payments. I n  1821-24 
he was a member of the Spanish Claims commission and in 1825 
succeeded Andrew Jackson in the U.S. senate, serving until 1840 
and being president pro tewz. in 1832-34. I n  the senate he sup- 
ported in general the measures of President Jackson, though his 
opposition to the latter's indiscriminate appointments caused a 
coolness between himself and Jackson. I n  1830, as chairman of 
the committee on Indian affairs, he secured the passage of a bill 
looking to the removal of the Indians to  land west of the Missis- 
sippi. H e  was opposed to Van Buren, Jackson's candidate for the 
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presidency in 1836,  was himself nominated in several states as His whole life and ministry was spent in that city during the 
an independent candidate, and received the 26 electoral votes of years that it served as the cradle of American liberty. He was 
Tennessee and Georgia. About 1838 he became a Whig in poli- educated at the College and Academy of Philadelphia (later to 
tics, and when the Democratic legislature of Tennessee instructed become the University of Pennsylvania), a school founded by Ben- 
him to vote for Van Buren's subtreasury scheme he objected and jamin Franklin to train men for citizenship at  a time when most 
resigned (Jan. 1840) .  His strict principles and his conservatism colleges in America were devoted to the training of men for the 
won for him the sobriquet of "The Cato of the United States ministry. 
senate." H e  died a t  Knoxville, April 10,  1840. The influence of White's education was reflected in his pamphlet 

WHITE, RICHARD GRANT (1821-1885),  U.S. scholar, The Case of the Episcopal Church in the United States Considered 
philologist and essayist, best known for his editions and criticisms ( 1 7 8 2 ) ,  in which, referring to the fact that before the Revolution 
of Shakespeare, was born in New York city on May 23,  1821. He Americans went to England for ordination, he suggested that if 
graduated from the University of the City of New York in 1839, the American church could not obtain bishops from England it 
studied medicine and then law, and was admitted to the bar in would have to establish its own episcopate. Overnight White be- 
1845.  H e  contributed musical criticism to the N e w  York Courier came one of the recognized leaders of the Church of England 
and Enquirer, of which he n7as coeditor from 1851 to 1859, and in America, respected both by those who did and those who did 
was briefly on the staff of the 1Vew York World when that paper not agree with him. After the war with Britain the scattered rem- 
was established in 1860. H e  then obtained appointment as a chief nants of the Church of England in America organized themselves 
clerk in the New York customhouse (1861778).  I n  1853 Put- as the Protestant Episcopal Church and sent White and Samuel 
nam's Magazine published his destructive, anonymous criticism of Provoost (q .v . )  to England for consecration as their native bishops 
the Shakespeare folio manuscript emendations of John Payne Col- ( 1 7 8 7 ) .  Because Samuel Seabury ( q . v . ) ,  who had been refused 
lier ( q . v . )  a criticism which mas republished with other papers in consecration by the English bishops and had gone to the non- 
his Shakespeare's Scholar ( 1 8 5 4 ) .  During the Civil War, under juring bishops of Scotland for ordination ( 1 7 8 4 ) ,  was not recog- 
the pseudonym "A Yankee," he contributed a series of articles to nized by some sections of the American church, a division of the 
the Spectator (London) which greatly influenced English public church appeared to be imminent. When a third American, James 
opinion in favour of the North; his satire T h e  N e w  Gospel of Madison, of Virginia, had been consecrated by the English bishops, 
Peace Accordi~zg to S t .  Benjamin ( 4  vol., 1863- 66) was an influen- White was able to create unity by bringing the four together in 
tial answer to pro-Southern propaganda. White's Shakespearean 1792 to consecrate the first bishop on American soil, Thomas Clag- 
scholarship includes a 12-vol. edition of Shakespeare (1857-66) gett. 
containing textual notes, and an 1883 edition in 3 vol. appending White was influential in shaping the new American church and 
a more elaborate historical and critical commentary. I n  Memoirs in the revision of the Prayer Book. H e  was presiding bishop in 
of the  Life of William Sl~akespeare ( 1 8 6 5 )  he rejected the idea 1789 and again from 1795 until his death, on July 17, 1836. His 
that Shakespeare revealed a central moral philosophy in his plays. interests were doctrinal as ~i7ell as practical, and he wrote pam- 
White died in New York on April 8 ,  1885, phlets and contributed articles to church periodicals on doctrinal 

Stanford White ( q . ~ . ) ,  the architect, was White's son. subjects throughout his long life. 
WHITE, STANFORD (1853-1906) ,  U.S. architect, a mem- B ~ ~ ~ l o ~ R ~ ~ ~ ~ . - c o r n p l e t e  bibliographies of White's works are avail- 

ber of the most successful and influential architectural firm in able in: Bird Wilson, Menzoir of the Life o f  the Right Reverend William 
~~~~i~~~ history, TTas born in N~~ y o r k  ,-ity hlov. 9 ,  1853, the White (1839) ; William White, Life and Letters, ed. b y  W .  H. Stowe 

(1937) ; S. A. Temple, Jr., The  Cowt+~zon Sense Theology o f  Bishop 
son of the literary critic ~ i c h a r d  Grant White (9 .v . ) .  His in- wlz i te  (1946). See also William \Vhite, Memoirs o f  the Protestatzt stinct for decoration was inspired, and he was carefully trained Episcopal C]zurch in the u.S.A. (1820) ; J .  H. Ward, T h e  L i f e  and 
as a draftsman by H. H.  Richardson while the latter was complet- Times of Bishop Whi te  (1892) ; W .  W. Manross, William White,  Pam- 
ing Trinity church, Boston. In  1879 he joined Charles Follen phlet (1934). (S. A. T., JR.) 

McKim and iL7illiam Rutherford Mead to found McKim, Pr WHITE, WILLIAM ALLEN (1868-1944),  U.S. journalist, 
JVhite. Until 1887 the firm excelled a t  informal shingle buildings, whose mixture of generous tolerance and provincialism made him 
and White designed one of the subtlest of these, the Casino (1881)  the epitome of the small-town American, was born in Emporia, 
a t  Newport, R.I.  In  later years the firm championed the formal Kan., on Feb. 10: 1868. He left the University of Kansas to be- 
tradition of the Renaissance. Among the celebrated examples of come business manager of the El Dorado (Kan.) Repzlblican. In  
the formal planning of White are the Villard houses, New York 1891 he went to Kansas City as an editorial writer on the Star; 
city, completed as early as 1885, and four other New York land- in 1895 he purchased the Eqnporia Daily and Weekly  Gazette. An 
marks, the Century club, the Herald building, Madison Square editorial written in 1896 entitled "What's the Matter ltTith Kan- 
Presbyterian church and Madison Square Garden. sas?", an impassioned plea against Populism, made him and his 

On June 25,  1906,  he was murdered at  the Garden by Harry paper nationally famous. Three books of short stories, The  Real 
Thaw, who was adjudged insane. Issue ( 1 8 9 6 ) ,  The Court of Boyville ( 1 8 9 9 )  and Strategel~zs and 

See Charles C. Baldwin, Stanford W h i t e  (1931) ; also Wayne An- Spoils ( 1 9 0 1 )  and a volume of sketches, In  Our Town ( 1 9 0 6 ) ,  
drews, Architecture, Ambition Cj.  Antericans (1955). (W. ..ls.) gave him a wide reputation as an interpreter of rural life in the 

WHITE, SIR THOMAS (1492-1567),  founder of St. John's middle west. In  1909 he published his first novel, A Certain Rich 
college, Oxford, was a son of William White, a clothier, and was Man, vihich passed through many. editions. Then followed The 
born a t  Reading. He became a merchant in London and a mem- Old Order Changeth ( 1 9 1 0 ) ,  God's Puppets ( 1 9 1 6 ) ,  I n  the Heart 
ber, and then master of the Merchant Taylors' company; growing of a Fool ( 1 9 1 8 )  ; The Life o f  Woodrow Wilson ( 1 9 2 4 ) ,  Calvin 
wealthier he became an alderman and sheriff of the city of London. Coolidge: the Man  W h o  Is President ( 1 9 2 5 ) ,  illasks in  a Pageant 
One of the promoters of the Muscovy company, he was knighted ( 1 9 2 8 )  and A Puritan in Babylon ( 1 9 3 8 ) .  In  1937 he published 
in 1553,  and chosen lord mayor. H e  defended the city against Sir the autobiographical Forty Years on 1Main Street, and in 1939, 
Thomas Wyat and his follo\i~ers, and took part in the trial of the The CIza~zgi~zg Tt'est. His best editorials mere collected by Helen 
rebels, as he had done in the case of Lady Jane Grey. In 1555 0 .  Alahin in The Editor and His People ( 1 9 2 4 ) .  White's Azrto- 
White received a licence to found a college a t  Oxford, which, biograpljy appeared in 1946, followed a year later by Walter John- 
dedicated to the Virgin Mary and St. John Baptist, was opened son's Selected Letters, 1899-1943. White won the 1923 Pulitzer 
in 1560.  H e  died at  Oxford on Feb. 12,  1567,  and was buried prize for editorial writing. 
in the chapel of St. John's College. White had some share in White was active for 40 years in the Republican party; he served 
founding the Merchant Taylors' School in London. on many committees and commissions, but refused to run 

WHITE, WILLIAM (1748-1836) ,  American Protestant for political office. He died in Emporia on Jan. 29,  1944. 
Episcopal bishop, the first consecrated for the American church See Walter Johnson, FVilliawz Allen While's Anzerica (1947). 
by the English bishops and the first presiding bishop of the Protes- WHITE, WILLIAM HALE: see RUTHERFORD, MARK. 
tant  Episcopal Church, was born on April 4 ,  1748,  in Philadelphia. WHITE, SIR WILLIAM HENRY (1845-1913), English 



WHITE ANT-WHITEHAVEN 
naval architect who revolutionized the design of all British n7ar- 
ships, .itas born at  Devonport, Devon, on Feb. 2, 1845. In 1881 
he became chief constructor at  the admiralty and mas also in- 
structor at the Royal School of Naval Architecture, London, and 
later a t  the Royal Naval college, Greenwich. HIS lectures were 
embodied in his Manzlal of iVaval Architecture (1877). In 1883 
he left the admiralty to organize the shipyards of Armstrong and 
Co., a t  Elsmick, Northumberland. for the construction of large 
warships but returned to the admiralty in April 1885 as director 
of naval construction and, until his retirement in 1902, u7as re- 
sponsible for the design and construction of all ships (more than 
200) added to the British navy. His ideas were also nidely 
adopted abroad. He n a s  active in support of Ll'. Froude, nho 
established ship propulsion on a scientific basis, and also con- 
tributed largely to papers read and discussions held before the 
Institution of ISaval Architects. White mas elected a fellom of 
the Royal society in 1888 and made knight commander of the 
Order of the Bath in 1895. H e  mas president of the Institution 
of Civil Engineers in 1903 and died in London on Feb. 27, 1913. 

(L W o )  
WHITE ANT: see TERMITE; SOCIAL IKSECTS. 
WHITEBAIT (Fr. Blanchaille), the name given to the fry 

of the herring and sprat, and formerly erroneously thought to be 
a distinct species, Clzlpca alba. These young fish, which are much 
esteemed for the table, are found in large numbers in estuaries 
(Firth of Forth, Thames. etc.) and at  certain times along the 
coast, but it appears that the large concentrations which make the 
fishery a commercial success occur only in estuaries. 

In spite of the large numbers of whitebait caught, it is improb- 
able that this has any noticeable effect on the subsequent herring 
fisheries In  America the young of a species of silverside (~Vlenidza 
beryllirza) are similarly sold as whitebait. 

WHITE FATHERS (SOCIETY OF R~ISSIONARIES OF AFRICA). 
a Roman Catholic international missionary society of priests and 
brothers nhose sole field of activity is Africa, was founded in 
North Africa in 1868 by the archbishop of Algiers, Cardinal Charles 
M A Lax-igerie ((I v ). The society's first missions mere in north- 
ern Algeria. In  1878 its members founded the first Catholic 
missions in the Great Lakes region of central Africa, and in 1895 
the society extended its work to IVest Africa. Final papal ap- 
proval n a s  granted the society in 1908, and in 1952 the general 
headquarters was transferred from Algiers to Rome. The Ameri- 
can province v a s  established in 1948. 

See Glenn D Kittler, The White Fathers (1957). (J. A. R I )  
WHITEFIELD, GEORGE (1 714-1 770), a great preacher 

of the Evangelical Revival in both Great Britain and America, 
mho as a young man worked with the Wesley brothers, was born 
on Dec. 16, 1714. a t  Gloucester. I n  1732 he entered as a servitor 
a t  Pembroke college, Oxford, where.he came under the influence 
of the Rlethodists (see WESLEY, JOHN). 

Whitefield was made deacon and took his degree in 1736, and 
then was invited by 14'esley to go as a missionary to the colony of 
Georgia. Before leaving in 1738, he preached to great crowds in 
some of the principal London churches. After three months at 
Savannah he returned to England to receive priest's orders and to 
raise contributions for an orphanage. As the clergy did not nel- 
come him to their pulpits because of his connection with Meth- 
odist societies, he began to preach in the open air. His addresses 
soon attracted crowds, held spellbound by his fervour and dra- 
matic action, while his homely pathos broke down all resistance. 
He preached in Wales and the west country before embarking in 
Aug. 1739 for America, where he spent two years preaching in all 
the larger towns of the English colonies. His journals give a de- 
tailed account of these journeys. 

On his return to England in 1741, Whitefield found that Wesley 
~ ~ a s  diverging from Calvinist doctrine? so he withdrew from the 
Wesleyan Connexion. Thereupon his friends in London built for 
him a wooden church, named the Moorfields tabernacle. A recon- 
ciliation was soon effected between the two evangelists, but each 
henceforth went his own way. Whitefield then paid a visit to 
Scotland but refused to limit his ministrations to one sect, the 
Seceders, who had invited him. H e  broke with them and con- 

tinued his tour, being received everywhere with enthusiasm. Next 
he went to Il'ales, where he married a widow named Elizabeth 
James. After a second visit to Scotland (1742) and a tour through 
England and 'Clrales (1742-44) he spent four years in America 
(1744-48). On returning to England he was appointed one of 
the chaplains to Selina, countess of Huntingdon (9.v.). 

The remainder of Whitefield's life was spent chiefly in extensive 
and exhausting evangelizing tours in Great Britain, Ireland and 
America. In  1753 he compiled his hymnbook, and in 1756 he 
opened the Congregational chapel which bears his name in Totten- 
ham Court road, London. In  1769, worn out by his labours, he 
returned to America and arranged for the conversion of his 
orphanage into Bethesda college. H e  died on Sept. 30, 1770, in 
Nen buryport, Mass. 

His influence on religious life in both America and Great Britain 
was immense. "The Congregational Churches of New England, 
the Presbyterians and the Baptists of the Rliddle States, and the 
mixed colonies of the South, owe their later religious life and 
energy mostly to the impulses given by his po~verful ministra- 
tions" (Abel Stevens, T h e  Centenary o f  American Me thod i sm ,  
1865). His work is said to underlie the founding of some 50 col- 
leges and universities in the United States (including Princeton 
and Pennsylvania universities). I n  England he was often criticized 
and depreciated. but as a preacher he had great influence in awak- 
ening the religious conscience of the 18th century. An Anglican 
priest, he n a s  a pioneer of all the characteristic forms later adopted 
by Methodism, and made an important contribution to Calvinistic 
Methodism in Wales and to Presbyterianism in Scotland. S e e  also 
REVIVAL IS^. 

BIBLIOGRAPHY.-WorLS (i.e., sermons, tracts and selected letters), ed. 
b y  J .  Gillies, with a memoir, 7 vol. (1771-72). Journals, ed. b y  W .  
Wale ( 1 9 0 5 ) .  Selections of sermons, ed. b y  A. R. Buckland (1904). 
Bibliography of his works b y  R. Austin ( 1 9 1 6 ) .  See also E .  S .  Ninde, 
George FVtzitefield, Prophet-Preaclzer ( 1 9 2 4 )  ; A. D. Belden, George 
Whitefield, tlze Awakener, 2nd rev. ed. (1953) ; M. L .  Loane, Oxford and 
the Evaltgelical Sz~ccessio+z, pp. 19-77 (1951). (R. F. G.  C.) 

WHITEFISH, the name of fishes of the genus Coregonzrs 
of the salmon family. These are silvery fishes with rather large 
scales, and with a small toothless or feebly toothed mouth;  they 
feed on minute crustaceans. Marine species, entering rivers to  
breed. are chiefly arctic, but fresh-water species inhabit Europe 
and North America. especially in lakes. Few species of Coregonus 
reach a length of more than 18 in. For the British species see 
GWYNIAD; VENDACE; See also SALR~ON AND S.~LMONIDAE. 

WHITEHALL, a residential city of Franklin county in cen- 
tral Ohio, U.S., immediately east of Columbus. The name is de- 
rived from the White Hall tavern, a stagecoach stop on the 
National road after it was extended to Columbus in 1833. The 
hamlet that eventually arose in the vicinity became known as 
Whitehall. Organized as a village in 1947. Whitehall could claim 
only 4.877 residents in 1950. In  1956) however, it was incorpo- 
rated as a city after a special census revealed the population to be 
nearly 20.000. (For comparative population figures see table in 
OHIO: Popzilation.) Chiefly responsible for this remarkable in- 
crease was the construction of hundreds of small homes and several 
large multiple-dwelling rental developments within easy reach of 
the industries, businesses and oftices of Columbus. Water coolers 
and dehumidifiers are the principal manufactures of Whitehall. 
Several large shopping centres and the Columbus general depot. a 
U.S. army installation, are also located there. (J. S.  ST.) 

WHITEHAVEN, a seaport, market town and municipal bor- 
ough in the Fvhitehaven parliamentary division of Cumberland, 
Eng., 39 mi. S.W. of Carlisle by road and on the Solway firth. 
Pop. (1961) 27,541. Area 6.7 sq.mi. The harbour has a large 
dock, a tidal harbour and extensive quayage and exports prin- 
cipally coal and detergents. 

From early times it was regarded as the port for St. Bees and 
ultimately passed into the possession of the priory. I t  was even- 
tually acquired by Sir John Lowther for his son Christopher, who 
built the first pier there in 1634. I t s  real expansion began after 
1660 under Sir John Lowther who developed the coal mines and 
the Irish coal trade. To~vard the end of the 17th century a tobacco 
trade was opened with Virginia and Maryland that  made White- 



WHITEHEAD-WHITE HOUSE 
haven a thriving port and thus brought on the famous raid on the 
town by John Paul Jones on April 23, 1778. 

Shipbuilding and pottery industries flourished until the close 
of the 19th century. Besides the collieries, which extend beneath 
the sea, there are engineering works, iron foundries, a silk mill and 
extensive chemical works. 

WHITEHEAD. ALFRED NORTH (1861-1947), British- 
U.S. philosopher a i d  mathematician, was born Feb. 15, 1861, at 
Ramsgate, Kent. H e  specialized in mathematics at  Cambridge 
and became a fellow of Trinity college. H e  taught mathematics 
and served as dean of science at  University college, University of 
London. I n  1924 Whitehead went to Harvard university as pro- 
fessor of philosophy. 

H e  collaborated with Bertrand Russell in writing Principia 
Mathematica (3 vol., 1910-13), a fundamental study of the struc- 
ture of mathematical and logical thought. The Concept of  Nature 
(1920) is an example of his critical examination of the basic con- 
cepts of natural science. Other specific problems in which he was 
interested are indicated by the following titles: Religion in tlze 
Making (1926), Tlze Aims of Education (1929). The  Function of 
Reason (1929). At Harvard, Whitehead formulated, in tentative 
fashion, an organic philosophy. I t  provided a set of general ideas 
designed to describe and unify adequately all the complex com- 
ponents of the world. He focused his attention not only on the 
data of mathematics and the natural sciences but also on the data 
of the social sciences and, as well, on aesthetic, moral and religious 
experience. Thus he tried to correct a contemporary overemphasis 
on natural science and hence provide a more effective guide for 
civilized living. 

Whitehead stressed individuality, creative interaction, change, 
endurance, value and God. The most complete expression of this, 
his mature philosophy, is found in his stimulating, nontechnical 
works, Science and the Modern World (1925), Process and Reality 
(1929) and Adnentz~res o f  Ideas (1933). 

Whitehead's work in mathematics and logic exerted a decisive 
influence in symbolic logic. His philosophy of education was effi- 
cacious in England. The value of Whitehead's comprehensive 
philosophical system, however, is still debated. His ideas were 
sometimes expressed in abstruse language, but they were supported 
by illuminating references to history and everyday life. He died 
Dec. 30, 1947, at Cambridge, Mass. See also references under 
"IVhitehead, Alfred North" in the Index volume. 

See A. H .  Johnson, Whitehead's Theory of Reality (1952), introduc- 
tion to T h e  W i t  and W i s d o m  o f  Whitehead (1949), Whitehead's Philos- 
o p h y  o f  Civilization (1958). (A. H. J.; X.) 

WHITEHEAD, ROBERT (1823-1905), English inventor, 
was born a t  Bolton-le-Moors, Lancashire, on Jan. 3, 1823, the son 
of James Whitehead, owner of a cotton-bleaching business. In 
1837 he was apprenticed to a firm of engineers in Manchester, 
and in 1844 joined his uncle at  the works of Philip Taylor and 
Sons, Marseilles. In  1847 he set up a business of his own in 
Milan, later joining the staff of the Austrian Lloyd company at 
Trieste, where he was manager from 1850 to 1856. I n  1856 he 
began to work for the Stabilimento Tecnico Fiumano, building 
several Austrian warships, and carrying out preliminary experi- 
ments for the Whitehead torpedo, completed in 1866. In 1872 
Whitehead bought the Stabilimento Tecnico Fiumano, converting 
the works entirely to the production of torpedoes and their acces- 
sories. (See TORPEDOES.) In  1876 he improved his torpedoes with 
the "servo-motor," and gradually increased their speed. His work 
was perfected in 1896 by Obry's invention, subsequently acquired 
and improved by Whitehead, of the gyroscope, which guaranteed 
precision of aim. 

See G.  E .  Armstrong, Torpedoes and Torpedo Vessels (1901). 
WHITEHEAD, WILLIAM (171 5-1 785), English poet 

laureate who "simply lived-and just as simply died." A prosper- 
ous baker's son, born a t  Cambridge early in Feb. 1715, he was 
educated a t  Winchester college and Clare hall, Cambridge. His 
epistle "On the Danger of Writing Verse" appeared in 1741. In  
1745 he became tutor to the son of the earl of Jersey, through 
whose influence he was appointed poet laureate on Colley Cibber's 
death in  1757. Obliged each year, as he wrote in his "Pathetic 

Apology for All Laureats Past, Present and to Come," to com- 
pose two odes "As innocent as a Gazette," he produced, in Horace 
Walpole's phrase, "no more poetry than is necessary for a laure- 
ate." After the success of his best play, The School for Lovers 
(1762), he read plays for David Garrick. He died in West- 
minster, April 14, 1785. He was a modest man and, unlike many 
earlier laureates, not a party propagandist. 

BIBLIOGRAPHY.-W. Mason's memoir in Whitehead's Poems, 3 vol. 
(1788) ; A. Chalmers (ed.), English Poets, vol. xvii (1810) ; H. K. Hop- 
kins, The  Poets Laureate (1954). 

WHITE HORSE, VALE OF, the name of the valley of the 
Ock, which joins the Thames from t k  west a t  Abingdon, Berk- 
shire, Eng. The vale is flat and well wooded, contrasting with the 
close-cropped turf covering the chalk of the White Horse hills on 
the south. On the north a lower ridge separates it from the upper 
Thames valley; but local usage sometimes extends the vale to 
cover all the ground between the Cots~volds (on the north) and the 
White Horse hills. Wantage is the only town in the heart of the 
vale, but upon the lower hill slopes villages are numerous. Toward 
the west, above Uffington, the hills reach a culminating point of 
856 f t  in White Horse hill. In  its northern flank, a gigantic figure 
of a horse is cut, the turf being removed to show the white chalky 
subsoil beneath. This figure gives name to the hill, the range and 
the vale. I t  is 374 i t .  long and of the rudest outline, the neck, 
body and tail varying little in width. I t s  origin is unknown. The 
figure, with others of a similar character elsewhere in England, is 
considered to be of high antiquity, dating from the late Iron Age. 
Many ancient remains occur in the vicinity of the Horse. On the 
summit of the hill there is an extensive and well-preserved circu- 
lar earthaork known as Uffington castle. Within a short distance 
are Hardwell castle, a square work, and, near Ashdown park, a 
small camp traditionally called Alfred's. A smooth, steep gully 
on the north flank of White Horse hill is called the Manger, and 
to the west of it rises a bald mound named Dragon's hill. The 
name, properly Pendragon, is a Celtic form signifying "chief of 
kings," and may point to an early place of burial. To the west of 
White Horse hill lies a megalith called Wayland Smith's cave. The 
White Horse itself has been carefully cleared of vegetation from 
time to time, and the process, known as the "Scouring of the White 
Horse," was formerly made the occasion of a festival. A grassy 
track represents the Ridgeway, an ancient road along the crest of 
the hills. Other earthworks in addition to those near the White 
Horse overlook the vale, such as Letcombe castle above Wantage. 
Among interesting village churches in the vale is the fine Early 
English one at  Uffington. The length of the vale, from Shriven- 
ham to Abingdon, is about 17 mi. 

WHITE HOUSE, the official residence of the president of 
the United States. Located at 1600 Pennsylvania avenue in Wash- 
ington, D.C., it looks. out over landscaped lawns to Lafayette 
square on the north and, on the south, across the fenced grounds 
and the open space known as the Ellipse to the Washington monu- 
ment beyond. 

In  1791, after the first congress under the new constitution had 
voted to establish a federal capital and had authorized President 
Washington to select a site for it on the Potomac river, the presi- 
dent engaged Maj. Pierre Charles L'Enfant, a French engineer 
who had served with him during the Revolution, to map out a plan 
for the city. L'Enfant chose for the location of the "President's 
Palace" a ridge of ground rising above a small creek that debouched 
into the river a t  the present-day intersection of Constitution ave- 
nue and 17th Street. In  a public contest to choose the most suit- 
able design for the residence, Thomas Jefferson and others sub- 
mitted dravrings, but James Hoban, an Irish-American resident in 
Philadelphia, won the competition and the $500 prize. His plan 
displayed the characteristic features of the late 18th-century Eng- 
lish country house, not, as hearsay later declared, a replica of the 
Duke of Leinster's seat in Ireland. The harmonious proportions 
of Hoban's design constituted its chief distinction. The principal 
ornamentation lay in the fenestration-on the first story a series 
of large w~ndows with alternating arched and triangular pediments, 
on the second, smaller rectangular nindows, while balustrading 
concealed from view the windows of the third floor. The floor 



WHITE LEAD- 
plan included a spacious entrance hall, a large ceremonial room 
on the east balanced by a state dining room on the west, and 
three smaller drawing rooms between. The cornerstone, of pale 
gray limestone from nearby quarries in Virginia, was laid on Oct. 
12, 1792. The residence is thus the oldest federal building in 
Washington. I t  is a three-story structure with a total of more 
than 100 rooms. 

In  Sov.  1800, when congress convened for the first time in the 
new capital, President and Mrs. John Adams became the first oc- 
cupants of the executive mansion. Mrs. Adams ruefully remarked 
upon the damp plaster, the lack of bell pulls, and the dearth of 
firewood that left the large rooms cold and drafty. She hung the 
family washing in the still unfinished East Room. When Thomas 
Jefferson moved into the residence in March 1801, his hospitality, 
as generous as it was lacking in pomp, quickly made the house 
the gathering place of the most intiresting people in the little 
city; at the New Year's day levees and the 4th of July celebrations 
people of all sorts came to pay their respects. In a cage on the 
16-ac. grounds about the building Jefferson kept the grizzly bears 
that Capt. Meriwether Lexis brought back from his 4000-mile ex- 
pedition to the far west. President and hlrs. Madison introduced 
somewhat greater formality into official entertaining but, thanks 
to "Dolly's" inimitable skill as hostess, all Washington's social 
life centred about the president's house. I t  was coming to be 
called the \Irhite House by 1809, for its whitish limestone con- 
trasted strikingly with the red brick of the other public buildings 
and private dwellings in the vicinity. Not until Theodore Roose- 
velt's time would the president's stationery carry the heading The 
White  Hoztse, but the name was in use well before the fire- 
blackened walls left standing after the British army burned the 
house in Aug. 1814 received a coat of white paint. 

In Sept. 1817 the White House, rebuilt under the direction of 
Hoban and con~pletely refurnished, was ready for occupancy by 
President and Mrs. Monroe. Having extended the original house 
by adding an east and a west terrace opening out upon the south 
lawn. Hoban built the semicircular south portico in 1824 and the 
imposing colonnaded north portico at the beginning of Andrew 
Jackson's presidency. John Quincy Adams devoted time and his 
botanical knowledge to planting a garden and obtained an appro- 
priation for fencing the grounds; President Van Buren further em- 
bellished them. During the rest of the 19th century changes to 
the exterior of the house and to the grounds were few. Rater 
from a spring a mile to the north was piped into the house in 1832, 
and shortly thereafter a sewer was laid to drain waste into the 
canal that skirted the foot of the President's Square along the bed 
of the little tidal creek. James Polk in 1848 was the first presi- 
dent to enjoy the luxury of gas lighting, and Franklin Pierce the 
first to have central heating. In  1850 Andrew Jackson Downing, 
the most famous American horticulturist of his day, undertook the 
landscaping of the grounds in the then popular romantic style. 

While congress yearly appropriated small sums for maintenance 
of house and grounds and allotted each new president some money 
for redecorating, by Abraham Lincoln's time the residence xyas 
badly in need of basic repairs, such as pointing up the masonry 
foundations to stop the infestation of rats. Other improvements 
had to wait. Not until 1872 was the problem of adequate sanita- 
tion resolved by substituting for the open sewer emptying into 
the tidal marsh beyond the Washington a bricked-in 
culvert carried far out into the Potomac, where the current ran 
strong enough to prevent backwash on incoming tides. A single 
telephone line was introduced in 1880 and electric lighting a dozen 
years later. 

Despite some physical inconveniences, the White Hou'se over 
the years served its purpose well. The graciously proportioned 
rooms witnessed weddings, receptions and state dinners attended 
by the most eminent Americans and the most notable foreign visi- 
tors of each generation. By the 20th century, ho~vever, the height- 
ened responsibilities of the chief of state of a nation that had 
become a world power led Pres. Theodore Roosevelt to request 
additional space for offices and the release for living quarters of 
the second-floor rooms that presidents from Lincoln onward had 
had to use for official business. To the architectural firm of 

McKim, Mead and White fell the task of designing the new execu- 
tive office building and rebuilding part of the interior oi the main 
house. Uneasiness lest the changes mar the harmonious lines of 
the original proved unfounded, and for approximately 40 years 
the remodeled residence sufficed as it was except for rewiring, 
new plumbing and the installation of air conditioning. 

While large additions to the office building were necessary to ac- 
commodate the expanding staff of the 1930s and early 1940s, not 
until after World War I1 was the residence itself subjected to ren- 
ovation. In  1948, when President Truman had a balcony built on 
the south portico and proposed further changes, a board of archi- 
tects reported that extensive structural repairs were imperative. 
The cost would be greater than construction of an entirely new 
house but,  as public sentiment opposed the very thought of aban- 
doning the historic executive mansion, the nulti-million-dollar 
rebuilding was undertaken. I t  was completed before the inaugura- 
tion of President Eisenhower in 1953. Over the years the LVhite 
House has become a major American shrine and each year more 
than 1,000.000 visitors walk through its public rooms. See also 
\ I T ~ s ~ ~ ~ ~ ~ o ~ .  D.C. 

B I B L I O G R A P H Y . - L ~ ~ ~ ~ ~ ~  of Congress, The W h i t e  House, a Bihlio- 
graphical List (1961) ; Charles Hurd, The  Whi te  House, a Biography 
(1940) ; Federal Writers Project, Washilzgton, City alzd Capital (1917) ; 
Frederick Gutheim, "Rebuilding the White House," Architectural 
Record, vol. cv (June 1949). (C. McI,. G.) 

WHITE LEAD : see PAINTS, CHEMISTRY O F  : Pigwze?zts. 
WHITELEY, WILLIAM (1831-1907), English merchant, 

who developed one of the first large department stores in London, 
was born at  Agbrigg, near Wakefield. Torkshire, Sept. 29, 1831. 
In  1851 he went to London and in 1863 opened a small shop for 
the sale of fancy drapery. He made a practice of marking the 
prices of all goods c!early and of dressing his shopwindow at- 
tractively, both being unusual features in the retail trade of that  
time. He \%-as satisfied with small profit margins and was able to  
expand his operations until he could call himself "The Universal 
Pro\,idern and boast that there was nothing which his shops could 
not supply. He died in London. Jan. 23, 1907. (J .  R. LT.) 

WHITELOCKE, BULSTRODE (1 605-1 675), English 
lawyer and parliamentarian, eldest son of Sir James \iThitelocke, 
was born on Aug. 6: 1605, and educated at  Merchant Taylors' 
school and at St. John's college. Oxford, where he matriculated on 
Dec. 8. 1620. He was called to the bar in 1626 and chosen treasurer 
of the Middle Temple in 1628. He was M.P. for Stafford in the 
parliament of 1626 and was appointed recorder of Abingdon ( c .  
1631) and Henley. In  1640 he was chosen member for Great 
Marlow in the Long parliament. He took a prominent part in the 
proceedings against the earl of Strafford. H e  drew up the bill 
against the dissolution of the Long parliament without its own con- 
sent, and supported the Grand Remonstrance and the action taken 
in the commons against the illegal canons; on the militia question, 
however, he advocated a joint control by king and parliament. On 
the outbreak of the Civil War he took the side of the parlia- 
ment. He was sent to the king at  Oxford in 1643 and 1644 to nego- 
tiate terms, and the secret communications with Charles on the 
latter occasion were the foundation of a charge of treason brought 
against Whitelocke and Denzil Holles (9.v.) later. H e  was again 
one of the commissioners at  Uxbridge in 1615. Nevertheless, he 
opposed the policy of Holles and the peace party and the proposed 
disbanding of the army in 1647, repudiated the claims of divine 
authority put forward by the Presbyterians for their church. and 
approved of religious tolerance. H e  thus gravitated toward Oliver 
Cromwell and the army party. Under the Commonxvealth he was 
nominated councillor of state and became a commissioner of the 
new Great Seal. In  1653 he went on a mission to Christina, queen 
of Sweden. to conclude a treaty of alliance and to secure the free- 
dom of the Sound. On his return he again became a commissioner 
of the Great Seal, and also a commissioner of the treasury. I n  
1654 and 1656 he sat as M.P. for Buckinghamshire. 

As a lawyer: IVhitelocke supported a bill introducing the use of 
EngIish into legal proceedings. drafted a new treason law. and 
introduced modifications into chancery procedure. His resistance 
to the ill-considered changes in the court of chancery proposed 
by Crom~vell and the council, however, led to his dismissal from 



WHITE hfOUNTAINS--WHITE-SLAVE TRAFFIC 
the commissionership of the Great Seal. He still advised Crom- in 1866 and a city in 1916. Major manufactures include hearing 
well on foreign affairs, and was chairman of the committee to urge aids, aircraft instruments, food products, women's clothing, elec- 
Cromwell to accept the crown. In  Dec. 1657 he became a member troplating, engraving, precision machine parts, plastics, artificial 
of the new house of lords. He was again a commissioner of the flo~vers and electronic devices. With a population (1960) of 50:- 
Great Seal under Richard Cromwell, and was a member (May 14, 485. White Plains is part of the n'ew York standard metropolitan 
1659) and president (Aug. 1659) of the council of state. On the statistical area. (RI. D. HH.) 
expulsion of the Long parliament, in which he had a seat, he was WHITE RIVER, the name of several rivers in the U.S. The 
included in the committee of safety which superseded the council. White river in Arkansas and Missouri is a 690-mi. stream that rises 
H e  again received the Great Seal on Kov. 1. in the Boston mountains of Arkansas, flows northeast into south- 

On the failure of his plan to persuade Charles Fleetwood to fore- central RIissouri, where it bends southeast and flows into the 
stall George Monk by making terms with Charles 11, he retired Mississippi and Arkansas rivers, above Arkansas City, Ark. Most 
to the country. H e  died at Chilton, in Wiltshire, July 28, 1675. of the river's descent is in the upper course, where it exceeds 25 

He was the author o i :  Ilfemorials o f  the English Aflairs jronz the ft .  per mile. Through the Boston mountains and the Ozark plateau 
Begiizni~zg o f  the ~ e i g i z  o f  Charles I . . . (published 1682 and re- of southern Missouri, the White is deeply entrenched with elabo- 
printed; a compilation abounding in errors) ; Journal of the Swedish 
Embassy (1772;  re-edited by Henry Reeve in 1S5j) ; the rate windings that occupy gorges not much wider than the river. 
Kiltgjs Wri t  jor Choosing Menzbers o f  Parliament (1766) ; &femorials Much of its middle course is a valley over 500 f t .  deep. At New- 
o f  English ilffairs fvo~iz the Supposed Expeditioz of B n ~ c e  to this port, Ark., the White emerges from the highlands on to the flood 
Island t o  the End O J  the Reigrt o f  James I (1709) ; Essays Ecclesiastical plain of the xississippi river. There the stream gradient is less 
and Civil (1706) ; Qzielzch Not  the S p i ~ i t  . . . (1711) ; and some 
theological treatises rn7hicb, like his most valuable his Alzlzals, than per with meanders) abandoned stream 
remain in manuscript, see also the article by sir charles ~ i ~ t h  in the channels, flooded land and swampland. Major tributaries are the 
Dictionary o f  National Biography, vol. xxi (1922). King, Black and Little Red rivers. 

WHITE MOUNTAINS, a mountainous upland located in In Colorado and Utah the White river rises on the White river 
north-central New Hampshire and extendidg slightly into Maine. plateau. 12,000 f t .  high, in western Colorado. The river is 250 
The northeastern end of the region is marked by the Androscoggin mi, long, f l o ~ s  toward the west and empties into the Green river 
and Ammonoosuc valleys. The region is 87 mi. long and 15 to at Ouray. Utah. I t s  annual discharge of 500,000 ac.ft. supplies 
20 mi. wide and contains the highest elevations in the northeast- a substantial quantity of water to the Colorado river system. 
ern United States. The mountains do not constitute a distinct The IVhite river of Ncbraska and Dakota rises on the Pine 
range but form a broad upland region roughly trending northeast- Ridge escarpment in northwestern Kebraska. In  its 325-mi. 
southwest. There is no distinct alignment of ridges and valleys. course the river f l o ~ s  northeast into South Dakota. turns east 
Noteworthy features are the many rounded passes, locally termed and empties into the Missouri, near Chamberlain, S.D. In  the 
notches, that were excavated by local mountain glaciers during upper course. light rainfall, sparse vegetation and geologic condi- 
waning stages of Pleistocene glaciation. tions have created the Big Bad Lands. There the numerous, small, 

The  geologic structure of the region is complex. Granites pre- intermittent tributaries entering the White have carved a labyrinth 
dominate among the igneous rocks that comprise the higher, more of pinnacles, valleys, slopes and fantastic features into the soft 
rugged terrain. The Paleozoic shales in the region that antedate clay formations. The lower course is a sand filled, braided, mean- 
the Acadian intrusions have been altered into mica schists. phyl- dering channel over a mile wide. 
lites and slates. The highest elevations, mostly between 5.000 The New Mexico-Texas White river rises in eastern New 
and 6,000 ft., occur in a linear series of distinct peaks that are Rfexico, in Quay county. I t  flows southeast 110 mi. and joins 
named for U.S. presidents and make up the Presidential range. with the Double Mountain river, near Rule, Tex., to form the 
The highest point is Mt .  Washington (6,288 f t . ) .  The region Brazos river. Most of the course of the White is across the ex- 
southwest of Cra.cvford notch is termed locally the Franconia tremely flat Staked plains of eastern New Mexico and northwest 
mountains. Texas, where the stream bed is dry. 

Predominantly a recreational region, a large part of the wooded See Nevin M.  Fenneman, Physiography of tt'estern United States 
White mountains is included in the White Mountain Sational for- (1931), Physiography o f  Eastern United States (1938). (M. J. L.) 
est (715,379 ac.). Only the highest summits extend above the WHITE RUSSIA: see BELORUSSIAN SOVIET SOCIALIST RE- 
timberline. A highway and cog railway provide access to Xlt. PUBLIC. 
Washington during the summer. Over 1,000 mi. of nature trails WHITE SAPOTE, a fruit produced by the tree Casimiroa 
and numerous campsites make the region a favourite summer va- edulis, of the citrus family (Rutaceae). The ancient Aztecs called 
cation area. I t  also has some of the finest ski slopes and facilities this species cochiztzapotl, "sleep-producing sapote," u7hich would 
for winter sports in eastern North America, including those a t  imply a reputation as a soporific. 
Franconia (Cannon mountain), Conway (Mt.  Cranmore) and Mt. The white sapote, originally a tree of the Mexican highlands, 
Washington. (J.  E. V. R.)  where it is commonly seen in dooryards: has been carried to 

WHITE PLAINS, a city of eastern New I'ork, U.S., is lo- numerous tropical and subtropical regions, especially to southern 
cated on the Bronx and Hutchinson rivers midway between the California, ~vhere local seedlings, ~vhich produce fruit of superior 
Hudson river and Long Island sound, 10 mi. N. of the Bronx (New quality, have been named and propagated by grafting, using the 
York city) ; the seat of Westchester county. I t  is both the hub shield-bud method. (See  PLAKT PROPAGATION.) Pike: Suebelle, 
of Westchester's transportation system and one of the leading ivilson and Coleman are among the best varieties offered by 
suburban residential and shopping centres in the U.S. Known nurserymen. 
to the Siwanoy Indians, a Mohegan tribe, as "Quarropas" (the The tree, which is somewhat more frost resistant than the 
white plains) from the white balsam in the area, White Plains was orange and tolerant of poor soils and drought, is characterized by 
purchased from them first by John Richbell of Mamaroneck in palmately compound leathery leaves and small inconspicuous 
1661. The Indians then sold the same site to a group from Rye racemes of yello~vish flo~vers. The round, yellowish-green, thin- 
township in 1683. Long litigation upheld the Rye title in 1721. skinned fruits are the size of an orange; they contain one to 
During the American Revolution the provincial congress met three (occasionally five) large oval seeds, surrounded by soft, 
there on June 30, 1776, after moving from New York city, and on yellowish-white, sweet flesh of not very pronounced flavour. They 
July 9, having received the Declaration of Independence from often appear in the markets of the WIexican highlands, but rarely 
Philadelphia, proclaimed the creation of the state of New York in other parts of the ~vorld, and are eaten fresh. 
and themselves as the state legislature. At the battle of White The n~atasa?zo of the Central American highlands is either a geo- 
Plains, fought on Oct. 28, 1776, Gen. William 'Howe, unable to graphical form of the white sapote or a closely allied species, 
force or  feint Washington's army out of strongly prepared posi- Casilniroa t c t ~ a l l z ~ r i a .  (14'. Po.) 
tions to  the north, disengaged and retired to Dobbs Ferry. White WHITE-SLAVE TRAFFIC. "White-slave traffic." re- 
Plains became the county seat in 1778, an illcorporated village named by the League of riations in 1921 "traffic in women and 



WHITE-SLAVE TRAFFIC 
children" in order to include all races, may be defined as an organ- 
ized business, national and international, carried on for the pur- 
pose of supplying the trade of prostitution ( q . ~ . ) .  The term 
denotes enforced prostitution. 

Contagious Diseases Acts; F i r s t  I n t e r n a t i o n a l  Congress. 
-The international movement to abolish the traffic began in 1864 
~vi th  the British parliament's passage of the first of the Con- 
tagious Diseases Prevention acts, follo~ved by those of 1866 and 
1869. This introduction of state regulation of vice in England 
was caused by the extremel-y high incidence of venereal disease 
among soldiers and sailors and n a s  designed primarily for their 
protection. I t  permitted the arrest of n70men by special police 
on mere suspicion, registration and police supervision of prosti- 
tutes, compulsory medical examination and detention in special 
hospitals for those found infected. I t  was modeled upon the 
French system, with the difference that the latter was not based 
upon law but ~vas  merely a police measure. French brothels were 
chiefly known as ~rzaisoxs tole'rdes; i.e., houses tolerated or licensed 
by the police or municipal authorities. Passage of these acts pre- 
cipitated a powerful movement for their repeal. TTTO groups 
developed: one regarded prostitution as a necessary evil to be 
regulated and controlled by law; the other opposed this view and 
the acts theinselves on the ground that they inflicted a grave in- 
justice on women of the most helpless class and failed as health 
measures. Josephine Butler (q.v.) rose as the leader of the 
abolitionists and began the campaign to abolish state regulation 
of prostitution and the white-slave traffic. She founded the 
British: Continental and General Federation for the Abolition of 
Government Regulation of Prostitution (later known as the Inter- 
national Abolitionist federation). At its first world congress, held 
in Geneva, Switz., in 1877. the federation adopted a series of re-. 
ports and resolutions which formed the basis of subsequent ~vork 
for abolition of state regulation of prostitution and of white-slave 
traffic. The Contagious Diseases acts were suspended in 1883 
and repealed in 1886. 

L a t e r  I n t e r n a t i o n a l  Conferences.-An international con- 
gress held in 1899 developed the International Bureau for the 
Suppression of Traffic in \\'omen, of which \l'-illiam A. Coote 
was head. The French government called a conference in Paris 
in 1902 which resulted in an international agreement signed in 
1904 by 13 states-Belgium, Denmark, France, Germany, Great 
Britain, Italy, the Netherlands, Norway and Sweden, Portugal, 
Russia, Spain and S~vitzerland (Austria adhered in 1905 and the 
U.S. in 1908). The signatories recommended a central authority 
in contracting states to co-ordinate and exchange information 
concerning the traffic. In  1910 France called another conference 
in I'aris, resulting in a convention ~5-hich went further than the 
agreement of 1904. I t  \\-as signed by 13 nations, including Brazil, 
and undertook to make procurers of women punishable and 
extraditable. Other nations adhered later. 

N a t i o n a l  Enactments.- Important national laws were the 
British Criminal Law Amendment act of 1885, amended in 1912 
and 1922. d i c h  made procuration or attempted procuration a 
nlisdemeanour l ~ i t h  severe penalties; the Children (Employment 
Abroadj act of 1913; and laws passed by the United States. 
An investigation made in 1905-1909 by the U.S. Immigration 
commission revealed that a large number of alien women and 
girls Tvere then being imported and distributed through the states 
for purposes of prostitution, and that they \\-ere purchased by 
letters or through agents sent to Europe and Asia. This investiga- 
tion was followed by an amendment of the immigration law for 
the protection of alien women and girls and the passage of the 
White-Slave-Traffic act (Mann act) in 1910, which imposed severe 
penalties for interstate or foreign traffic in women or girls. These 
national measures were followed by a number of state laws. 

League  of Nations.-Publication in 1914 of Prostitfltio~z in 
Eltrope by Abraham Flexner shattered the claim of "safe" regu- 
lation and segregation. STorld \Tar I .  however, temporarily ended 
further international work. The war caused a great increase in 
venereal disease and raised doubts as to the effectiveness of official 
control of prostitution and white-slave traffic. One of the earliest 
acts of the League of Nations after its inauguration on Jan. 10. 

1920. a a s  to appoint a permanent official to keep in touch with 
everything connected u i th  the traffic. A conference convened by  
the council in Geneva in 1921 mas attended by delegates from 34 
nations, thereby extending the area of the movement. At the 
second ordinary session of the assembly on Sept. 30. 192 1. a new 
convention was opened for signature and by July 24, 1926, had 
been signed by 33 states (including Japan, China and India) ,  
most of ahich had also ratified it. The United States expressed 
its support but did not sign on the ground that legislation on pros- 
titution \\.as largely left to the states This convention extended 
and strengthened provisions of the convention of 1910. 

Formation of the advisory committee to the council on all 
matters relating to traffic in nomen and children \\as another 
important outcon~e of the conference of 1921. At the committee's 
request in 1923, the council of the League conducted a special 
investigation nhich indicated a strong movement for  the abolition 
of the system of licensed houses and of regulation. 

One of the most far-reaching accomplishments of the advisory 
committee mas the nomination of a body of experts to  conduct a n  
investigation of the world's traffic. \Vith the co-operation of the 
governments. this group investigated 112 cities and 28 countries in 
Europe, north Africa, Xorth America and Central and South 
America. I ts  report (1927) proved the existence of a highly or- 
ganized and well-financed national and international traffic. 

The League's many inquiries and publications on the t a o  prob- 
lems of prostitution and traffic helped develop national public 
opinion and a consciousness of the need for international action 
in attacking the evils. General European conferences were fre- 
quent 

A diplomatic conference for the protection of women of full 
age mas held in 1933; in October the 1921 convention was ex- 
tended by a new convention providing penalties for  procuring, 
enticing and leading amay women of full age, even with their con- 
sent, for purposes of prostitution in another country. 

I n  1936 the Advisory Committee on Traffic in Women and 
Children and the Child \Velfare committee a e r e  merged into the 
Advisory Committee on Social Questions. This committee's cam- 
paign against the traffic included efforts to obtain new ratifications 
to the conventions. to abolish licensed brothels and to increase 
employment of women police. The Social Questions committee 
also drew up the draft conventiorl of 193 7 for the suppression of 
the exploitation of prostitution. This convention was the first to 
provide protection for persons of full age of either sex against 
being procured for profit, even v i th  their consent and when they 
\\ere not taken beyond national boundaries. The onset of World 
War I1 prevented its ratification. 

T h e  F a r  East.-Follo~ving the investigations of the advisory 
committee, a conference of central authorities of eastern countries 
to consider repression of the traffic in nomen and children xias 
held a t  Bandung, Java, Feb. 2-13, 1937. I t  aimed to attain 
swifter exchange of information between the police and other 
authorities responsible for preventing the heavy traffic in the 
east. Migrations of Russian momen refugees and other displaced 
persons in the far east in danger of becoming victims of the 
traffic, and the existence of licensed and tolerated brothels, were 
other problems considered. 

W o r l d  W a r  11.-Such was the prospect for suppression of 
prostitution and control of traffic in women and children as  war 
approached. Despite the waning of its political power. the League 
continued its educational work during the prenar and war years 
wherever avenues of communication remained open. Areas of 
military operation created new problems of traffic in momen, 
prostitution and increase in venereal diseases. A United Nations 
report of 1947 stated that the Germans took hundreds of French 
\\omen and girls to Germany and other occupied countries and 
placed them in brothels. Similar actions, on both sides, had 
always been an accompaniment of warfare. 

I n  the United States, the May act of 1941 gave the military 
and naval authorities power to outlaw prostitution in zones 
around military and naval areas. I t s  administration, with the 
co-operation of local civil and health authorities in closing 
brothels, was successful; the lowest rate of venereal disease in- 
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fection in the history of the U.S. armed forces was achieved. 

Experience in World War II! according to investigators, un- 
doubtedly made clearer to governments that eradication of prosti- 
tution must be accompanied by eradication of its causes. I t  
also made clear that the evils of prostitution and traffic in women 
cannot be removed, even temporarily, by action against prosti- 
tutes. 

P o s t w a r  Trends.-With the war's end, however, public indif- 
ference returned. The exploiter of vice and the trafficker in 
women, forced underground by the wartime drive, again emerged. 
According to the American Social Hygiene association, the in- 
crease in prostitution began in 1945 when the war ended. By 
1949. 38% of the U.S. cities surveyed were found tolerating bad 
conditions while 12y0 more were rated as poor. Federal authori- 
ties estimated that a t  least one out of every four communities that 
had padlocked brothels as a war measure allowed them to reopen 
a few years later. 

Mexico and certain Central and South American countries 
adopted governmental programs to suppress commercialized pros- 
titution and the increasing spread of venereal diseases, following 
organization of the International Cooperative Health plan of 
the 21 American nations. The support of the International Asso- 
ciation of Chiefs of Police and other influential bodies was pledged 
to this objective. 

I n  Europe and Asia, prostitution and submission to traffickers 
became a chief means of support for impoverished women and 
their families. Cases of international traffic from China of 
Chinese natives were registered in the Republic of the Philippines 
from time to time. In  Palestine, according to a report of the 
United Sations (1946-47), there were many convictions of traf- 
fickers in women. Extensive air traffic conducted by specially 
trained pilots was reported. 

The U n i t e d  Nations.-By action of its Economic and Social 
council on Aug. 14, 1947, and further action of its general assembly 
on Oct. 20, 1947, the United Nations voted to assume "the func- 
tions and powers of the League of Nations" under the Interna- 
tional convention of Sept. 30, 1921, for the suppression of traffic 
in women and children; the International convention of Oct. 11, 
1933, for the suppression of the traffic in women of full age; and 
the functions formerly performed by the French government un- 
der the International agreement of May 18, 1904, and the Inter- 
national convention of May 4, 1910, for the suppression of the 
white-slave traffic. 

The Economic and Social council's Social commission at its 
fourth session in May 1949 approved a draft convention embody- 
ing the essential features of the international instruments men- 
tioned above, under the title of the "Draft Convention for the 
Suppression of the Traffic in Persons and Exploitation of the 
Prostitution of Others." The convention was based as far as 
possible on abolitionist, as opposed to regulationist, principles, 
subject to the requirements of domestic law. The draft conven- 
tion was approved by the UN general assembly on Dec. 2, 1949. 
As of Sept. 1, 1958, 24 states had deposited an instrument of rati- 
fication or accession. 

Another aspect of the world organization's activity was the 
periodic publication in the Iizternatio~zal R e v i e w  of Crif~zi~zal 
Policy of information submitted by member states in their bien- 
nial replies to a questionnaire on traffic in persons drawn up by 
the United Nations. See also PROSTITUTION. 

B ~ n ~ r o c ~ n ~ ~ ~ . - J o s e p h i n e  Butler, The Constitution Violated (1871), 
The Fez0 Abolitionists (1876), Personal Renziniscences of a Great Cru- 
sade (1896) ; Abraham Flexner, Prostitution in Europe (1914) ; William 
J .  Robinson, Tlze Oldest Profession in the World (1929) ; V .  Bronner, 
La Lutte contre la prostitzction en la U.S.S.R. (1936) ; Thorstein Guthe 
and John C. Hume, International Aspects o f  the Venereal Disease Prob- 
lem (1948) ; Reports of the United Xations Economic and Social Coun- 
cil and World Health Organization (1947-49) ; International Review of 
Criminal Policy, no. 6, 10 and 13 (1954-58). .(A. H. M.; M.-C. HE.) 

WHITETHROAT, a name given to two European birds be- 
longing to the Sylviidae or xvarblers (9.v.). They are about 54 in. 
long. The common whitethroat or nettle creeper, Sylvia cineren, 
is widely spread over Great Britain and is in some places common. 
I t  is a restless bird, and in spring the male often gives his song 

on the wing. The lesser whitethroat, Sylvia curruca, is less often 
seen. The plumage is smoky gray above and white belolv. I ts  
song is unusual, consisting of a series of repeated notes. the usual 
warble being reduced to a short preface inaudible at  a short dis- 
tance. The nests of each of these species are built of bents or 
other plant stalks and usually lined with horsehair; the eggs are 
spotted with olive brown. (HT. FN.) 

WHITGIFT, JOHN (1 530?-1604), English archbishop, was 
the eldest son of Henry \%'hitgift, merchant of Great Grimsby, 
Lincolnshire, where he was born. He was educated by his uncle, 
Robert W7hitgift, abbot of the neighbouring monastery of Wellow, 
then at St. Anthony's school, London, and finally at  Cambridge, 
where he became a fellow of Peterhouse in 1555. Having taken 
orders in 1560, he became chaplain to the bishop of Ely, who 
collated him to the rectory of Teversham, Cambridgeshire. In  
1563 he was appointed Lady Margaret professor of divinity at  
Cambridge, and in 1564 regius professor of divinity. He became 
master first of Pembroke hall and then of Trinity. He had a 
principal share in compiling the statutes (1570) of the university, 
and in November of the same year was chosen vice-chancellor. 
llacaulay's description of Whitgift as "a narrow, mean, tyrannical 
priest, lvho gained povcer by servility and adulation," is unjust, 
but he was intolerant and arbitrary. Whitgift, with other heads 
of the university, deprived Thomas Cartmight in 1570 of his pro- 
fessorship, and in Sept. 1571, as master of Trinity, deprived him 
of his fellowship. In  June of the same year Whitgift was nomi- 
nated dean of Lincoln. In  the following year he published An 
Amwere to a Certain Libel i ~ z t i t ~ ~ l e d  an  Adnzonitioiz t o  the Par- 
liarnent, which led to further controversy with Cartwright. On 
March 24, 1577. JVhitgift was appointed bishop of Worcester, and 
during the absence of Sir Henry Sidney in Ireland (1577) he acted 
as vice-president of Wales. In Aug. 1583 he was appointed arch- 
bishop of Canterbury. Although he wrote a letter to Queen Eliza- 
beth I remonstrating against the alienation of church property, 
Whitgift always retained her special confidence. I n  his policy 
against the Puritans, and in his vigorous enforcement of the sub- 
scription test, he thoroughly carried out the queen's policy of reli- 
gious uniformity. He drew up articles aimed at  nonconforming 
ministers, and obtained increased powers for the court of high com- 
mission. In 1586 he became a privy councilor. His action gave 
rise to the hfarprelate tracts, in which the bishops and clergy were 
bitterly attacked. Through Whitgift's vigilance the printers of the 
tracts were discovered and punished; and in order more effectually 
to check the publication of such opinions he got a law passed in 
1593 making Puritanism an offense against the statute law. In the 
controversy between Walter Travers and Richard Hooker he inter- 
posed by prohibiting the preaching of the former and he more- 
over presented Hooker with the rectory of Boscombe, Wiltshire, 
in order to afford him more leisure to complete his Ecclesiastical 
Polity, a work which, however, cannot be said to represent either 
Whitgift's theological or his ecclesiastical standpoint. In  1595 he, 
in conjunction with the bishop of London and other prelates, 
drew up the Calvinistic instrument known as the Lambeth arti- 
cles. which were not accepted by the church. Whitgift attended 
Elizabeth I on her deathbed, and crowned James I. He was 
at the Hampton Court conference in Jan. 1604, and died at Lam- 
beth on Feb. 29 of that year. He was buried in the church of 
Croydon. mJhitgiit was noted for his hospitality, and was osten- 
tatious in his habits, sometimes visiting Canterbury and other 
towns attended by a retinue of 800 horsemen. 

\Vhitgift left several unpublished works, which are included 
anlong the manuscripts A~zgline. Many of his letters, articles, in- 
junctions, etc., are calendared in the published volumes of the 
"State Paper" series of the reign of Elizabeth I .  His Collected 
JVovks! ed. for the Parker society by John Ayre (3 vol.. 1851-53), 
include, besides the controversial tracts already alluded to, two ser- 
mons published during his lifetime, a selection from his letters to 
Cecil and others, and some portions of his unpublished manu- 
scripts. 

WHITHORN, a royal and small burgh in the Machers pen- 
insula of Wigtownshire, Scot., 62 mi. S.E. of Dumfries by road 
and 18 mi S. of Wigtown. Pop. (1961) 986. St. Ninian or 
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Ringan, the first Christian missionary to Scotland, landed at the 
Isle of Whithorn, 3 mi. S.E. of the town, where he built (397) a 
whitewashed stone church, which, out of contrast with the dark 
mud and wattle huts of the natives, is said to have been called 
Candida Casa (Hvit-aern), the "white house." Ninian is buried 
in the church. The Magnum Monasterium, or monastery of Ros- 
nat, was founded at Whithorn 100 years later and in the 8th 
century became the seat of the bishopric of Galloway. I t  was suc- 
ceeded in the 12th century by St. Ninian's priory, built for Pre- 
monstratensian monks by Fergus, "king" of Galloway, of which 
only the chancel (used as the parish church till 1822) and other 
fragments remain. There is a museum containing many Christian 
and other monuments. 

WHITING, a city of Lake county in northwestern Indiana, 
U.S., on the shore of Lake Michigan, immediately S.E. of Chicago 
and part of the Gary-Hammond-East Chicago standard metropoli- 
tan statistical area. The city was started in 1889 when the Stand- 
ard Oil company, unable to find a site in Chicago, constructed a 
large refinery there. Although the plant was put into production 
in 1890, incorporation of the community was delayed until 1896. 
Whiting was the birthplace of the Standard Oil Company of Indi- 
ana and was for many years the capital of that oil empire. In addi- 
tion to petroleum. Whiting manufactures metals, chemicals, soap 
and food products. Surrounded by Chicago, Hammond, East 
Chicago and Lake Michigan, Whiting's area remained small and 
the population, which reached a peak of 10,880 in 1930, gradually 
declined after that time. For comparative population figures see 
table in INDIANA : Population. (P. ME.) 

WHITING, a name originally applied to a European marine 
food fish (Gudus merlangus) of the cod family (Gadidae); it 
ranges from Spain to Norway and Iceland. A closely related spe- 
cies, often called blue whiting (Gadms poutassou), is common in 
and about the Mediterranean; it occurs as far north as Norway and 
Iceland and a few specimens have been taken in the deep water of 
the New England banks. In North America the name whiting is 
applied to several other species, perhaps because of some fancied 
similarity of form to the European species. On the Atlantic coast 
of North America the silver hake (~l/lerlz~ccius bilinearis) is usually 
called whiting in the fish trade. I t  occurs on the continental shelf 
of eastern North America from North Carolina to the G r a ~ d  Banks 
off hTewfoundland. Over 90,000,000 lb. are caught annually in the 
trawl fisheries. Several species of the drum or croaker family 
(Sciaenidae) are sometimes called whiting; for example, the Cali- 
fornia corbina (California whiting, Menticirrhus undulatz~s), oc- 
curring from the Gulf of California to central California; the 
northern kingfish (king whiting, Menticirrhus saxatilis), occurring 
from Massachusetts to the Gulf of Mexico; and the southern king- 
fish (itfenticirrhus anzericanus) , occurring from New Jersey to 
Texas. 

"Whiting" is sometimes applied to lake whitefish (Corego?zus 
clz~peaformis), of the Great Lakes region: and in Australia gener- 
ally to species of Sillaginodes and Sillago, which are small! slender 
shallow water fishes of the Indo-Pacific region belonging to the 
family Sillaginidae. (L. A. m ' ~ . )  

WHITLEY COUNCIL: see INDUSTRIAL RELATIOXS. 
WHITLOCK, BRAND (1869-1934), C.S. diplomat and 

writer, was born a t  Crbana. O., March 4, 1869. As a political 
reporter on the Chicago Hei-ald and as assistant in the office of 
the Illinois secretary of state, Whitlock came in contact with 
John P. Altgeld, governor of Illinois, who, like "Golden-Rule" 
Jones, mayor of Toledo, did much to develop his political ideal- 
ism. He was admitted to the Illinois bar in 1894, and to the bar 
of Ohio in 1897. From that year until 1905 he practised law in 
Toledo and then as an Independent became mayor for four terms, 
in 1911 refusing nomination a fifth time. The record of his 
labours for the "Free City" of which he dreamed is told in his 
autobiography, Forty Years of I t  (1914, new edition 1925). 

In 1913 he was appointed U.S. minister (later ambassador) to 
Belgium. Before he had been in Belgium a year World TVar I 
broke out and the German invasion took place. Although the 
other diplomatic bodies followed the Belgian court to Le Havre, 
Whitlock insisted on remaining in Brussels. I t  was largely because 

of his urgent advice that Brussels did not resist, and thus escaped 
devastation. I n  the early days of the war he gave protection to 
many German residents mho had been unable to leave the country. 
By his firm attitude toward the German military officials he saved 
many innocent Belgians from death; but his activities on behalf 
of FJ th Cavell nere unavailing as he mas misled a t  the last mo- 
ment through false promises by the Germans. After the forma- 
tion of the Commission for Relief in Belgium. its operations were 
placed \vholly under his direction. His ceaseless work on their be- 
half won the gratitude of all Belgians and was rewarded by  many 
honours. il'hitlock resigned Feb. 1. 1922. An account of his 
experiences is given in Belgizlnz, a Personal n'arrative ( 19 19). 

R'hitlock himself spoke of vacillating "bet~veen an interest in 
letters and an interest in pol~tics," and there is no doubt that  his 
early literary work, a t  least. reflected this duality of tastes. The 
13th District (1902) revealed the insidiously corrupting influence 
of certain phases of politics; and The Tur?z of the Balalzce (1907), 
a poignant exposure of social injustices, was written "out of the 
contemplation of the misery, the pathos, the hopelessness of the 
condition" of the victims during his police court experiences. A 
fruit of his administrative nark is the monograph On the Enforce- 
me?zt of Law in Cif ie~ (1913). His later novels, such as  J. Hardin 
and Son (1923) and Uprooted (1926). are less concerned with 
ethical problems. His technique a t  all times, however, revealed 
his admiration for the ideals and methods of LVilliam Dean How- 
ells. I n  1929 he published La Fayette, a biography. 

H e  died at  Cannes, Fr.,  May 24, 1934. 
WHITMAN, MARCUS (1802-1847), missionary t o  Ameri- 

can Indians and pioneer settler in Oregon, was born a t  Rushville, 
N.Y., Sept. 4, 1802. He studied medicine with a local physician 
and earned a degree from Berkshire Medical college (Pittsfield, 
hlass ). H e  then practiced medicine for four years in Canada and 
briefly thereafter in western New Uork 

In  1835 Whitman offered his services to the American Board of 
Commissioners for Foreign blissions and immediately sent out 
n i th  the Rev Samuel Parker to explore the possibility of founding 
missions in Oregon. The t n o  missionaries traveled as  far  as the 
Green river rendezvous in \vestern TVyoming. Whitman then re- 
turned east for additional recruits nhile Parker proceeded west- 
ward to investigate potential mission sites. I n  September of the 
following year Whitman and his bride Narcissa Prentiss, accom- 
panied by Henry H. Spalding and his wife, W. H.  Gray ( a  lay 
helper) and two Indian boys, arrived at  Fort Vancouver, Wash. 
Acting upon the advice of John h5cLoughlin of the Hudson's Bay 
company. Whitman decided to found a mission among the Cayuse 
Indians at  Tl'aiilatpu, 25 mi. mest of the present Walla Walla, 
Wash. Spalding established himself among the Nez PercCs a t  
Lapwai, Idaho, on the Clearwater river, 125 mi northnard. Prog- 
ress a t  both missions \\as slow and disappointing. Whitman and 
Spaldlng heIped the Indians to build houses for themselves and 
shoned them how to till their fields and irrigate their groxing 
crops. They also taught them how to erect mills to grind their 
corn and \%heat and hon to cultivate gardens and orchards. 

I n  1842, the American hlisslonary board decided to abandon the 
southern Oregon missions and concentrate on those in the Spokane 
area Alarmed, Whitman determined to go to Boston and urge 
the board to reverse its decision. H e  hoped also to acquaint of- 
ficials a t  it7ashington n i th  conditions in Oregon and to encourage 
federal support for the rapidly increasing Oregon immigration. 
This occasioned Whitman's celebrated 3,000-mi. journey on horse- 
back to Boston durlng the ninter of 1842-43. TVhitman's mission 
was entirely successful The board agreed to continue the Wai- 
ilatpu and Lapwai missions and President Tyler promised his sup- 
port of federal aid. Return~ng to Oregon, Jl'hitman joined up  with 
n h a t  became knonn as the "great mestern migration," a caravan 
of nearly 900 immigrants, and guided them safely across the moun- 
tams. \\'hitman's compell~ng personality aroused great interest 
in the Oregon country and this in turn led directly to the rapid ad- 
vance of American settlement there. 

I n  1847 a severe epidemic of measles broke out among the Cay- 
use Indians Many of the sick were being nursed a t  the LVhitman 
mission. Several of the Indians became terror-stricken, and, be- 



WHITMAN 
lieving themselves to have been deliberately poisoned by the 
whites, attacked the residents of the mission with frenzied fury. 
The Whitmans and 1 2  others were murdered on Sov .  29. Some 
50 others nere taken captive, but were soon rescued thanks to the 
efforts of Peter Skene Ogden, factor of Hudson's Bay company, 
who transferred them to Fort Vancouver. 

See also OREGON : History. 

BIBLIOGRAPHY -Ray Allen Billington and J. B. Hedges, Westward 
Expansion (1949) ; Dorothy Johansen and Charles M. Gates, Enzpire 
of the Colu~zbia (1957) ; Archer Hulbert and Dorothy P Hulbert 
(eds ) ,  Marcus IVhitnzan, Crusader (1936) ; Clifford M. Drurq, illarcus 
Whitman, M.D., Pzoneer and Martyr (1937). (L. H CR.) 

WHITMAN, WALT (WALTER) (1819-1892), U.S. poet, 
whose Leaves o f  Grass was a landmark in the history of American 
literature, was born May 31, 1819, a t  West Hills, a little farming 
community near Huntington, Long Island, N.Y. Christened 
Walter, he did not start calling himself Walt until 1855. His 
ancestry was typical of the region, his mother, Louisa Van Velsor, 
being Dutch (mith a strain of Welsh) and his father, Walter Whit- 
man, of English descent. Both the Whitmans and the Van Velsors 
were simple farm people, with little formal education. The Whit- 
man family had moved from Connecticut to Long Island in the 
17th century, and at  one time owned a large tract of land, but it 
u7as so diminished by the time Walt was born that his father had 
taken up carpentering, though still living on a small section of the 
ancestral estate. In  1823 Walter Whitman, Sr., moved his growing 
family to Brooklyn. which was enjoying a boom. There he specu- 
lated in real estate and built cheap houses for artisans, but he was 
a poor manager and had difficulty in providing for his family, which 
increased to nine children, one of whom died in infancy. 

Walt, the second child, attended public school in Brooklyn, be- 
gan working at  the age of 12 and learned the printing trade. He 
was employed as a printer in Brooklyn and New York city. taught 
in country schools on Long Island and became a journalist. At the 
age of 23 he edited a daily newspaper in New '170rk, and in 1846 be- 
came editor of the Brooklyn Eagle, a fairly important newspaper of 
the time. Discharged from the Eagle early in 1848 because of his 
support of the free-soil faction of the Democratic party, he went 
to  New Orleans. L a ,  where he worked for three months on the 
Crrscent. Some biographers have constructed a fanciful love af- 
fair with a Creole woman, but there is no evidence for it. After 
another abortive attempt a t  free-soil journalism in Brooklyn, he 
built houses and dabbled in real estate from about 1850 until 1855. 
During these years he read extensively at  home and in the New 
York libraries, and began experimenting with a new style of poetry. 
While schoolteacher, printer and journalist he had published senti- 
mental stories and poems in newspapers and popular magazines, 
but they showed almost no literary promise. 

By the spring of 1855 he had enough poems in his new style for 
a thin volume. Unable to find a publisher, he sold a house and 
printed the first edition of Leaves o f  Grass a t  his own expense. 
Little appreciated in 1855. it was warmly praised by Ralph Waldo 
Emerson ("I greet you at  the beginning of a great career") in a 
personal letter to the poet which he used in the following year to 
advertise the second edition-also a financial failure. Once again 
Whitman edited a daily newspaper, the Brooklyn Times, but was 
unemployed by the summer of 1859. In  1860 a Boston publisher, 
Thayer & Eldridge, brought out the third edition of Leaves of 
Crass, greatly enlarged and rearranged, but the outbreak of the 
Civil War bankrupted the firm. In  1862 Whitman went down to a 
battlefield in Virginia to find his wounded brother, George, and 
stayed on in Washington to assist in the care of the wounded. sup- 
~ o r t i n g  himself by doing secretarial uork and writing articles for 
Brooklyn and Nem York newspapers. After the war he secured a 
clerkship in the U.S. department of the interior, but was discharged 
on June 30, 1865, for being the author of Leaves o f  G ~ Q J ~ ,  which 
was considered a notorious book; hou-ever, he was immediately re- 
employed in the office of the attorney general, where he remained 
until stricken by paralysis in Jan. 1873. H e  left Washington to live 
with his brother George, in Camden, N.J. His mother died a few 
months later and this uas  the darkest year of his life. 

Meanwhile he had continued to print new editions of his poems, 

a collection of war poems called Drum-Taps in 1865, and revised 
editions of Leaves o f  Grass in 1867, 1871 and 1876. Partly re- 
covered from his illness by 1879, he made a trip by train as far west 
as Denver, and the following year visited Ontario. Canada. The 
seventh edition of Leaves of Crass was published in Boston in 1881 
by James R. Osgood, who soon relinquished the book, however, 
after the attorney general of Massachusetts threatened crimjnal 
prosecution because several poems were regarded as obscene. 
Osgood suggested a new issue with the objectionable poems 
omitted. but Whitman refused to make a single change. He 
quickly found a new publisher in nearby Philadelphia. first in Rees 
Welsh and company, and then David McKay, who relssued.the 
seventh edition. Newspaper publicity had created interest in the 
book and it  sold better than any previous edition. As a result, 
Whitman was able to buy a modest little cottage in Camden on 
Mickle street, where he lived until his death on March 26, 1892, 
from multiple diseases of the lungs, stomach, liver and kidneys. 

As a young man Walt Whitman was unusually robust in ap- 
pearance, being large, tall and florid in complexion. In  the early 
editions of Leaves of Grass he gave symbolical values to health, 
physical stamina and vigorous ancestry in such poems as "Song 
of Myself," and "I Sing the Body Electric." Despite the fact that 
he was disease-ridden in old age, he did have natural stamina, but 
his family mas not a healthy one. His youngest brother \\as feeble- 
minded, one brother died in a mental institution, another died of 
"tuberculosis of the throat" (possibly cancer) and a sister was 
neurasthenic. He was remarkably loyal to his family and gave 
generously of his devotion and income to any member who needed 
help, but especially to his mother, to whom he was strongly at- 
tached. and to his feeble-minded brother, whom he supported and 
for whom he provlded in his nill. For personal intimates he 
preferred uneducated morkingmen and mas so affectionate toward 
several that some crltics accused him of being homosexual There 
is no evidence of perversion, but he made no secret of his love for 
these men. and celebrated it in the "Calamus" section of Lenz'es 
of G r u ~ s  and some mar poems in Drum-Taps. On the basis of his 
compassion for the weak and needy and affection for simple men, 
his first biographers. with his encouragement. created the myth 
of a saintly carpenter-poet, or poet-messiah. 

The  Poet.-Under the influence of the romantic age in literature 
and art, \Vhitman held the theory that the chief function of the 
poet was to create and express personality. The first edition of 
Leaves of Grtrss also appeared during the most nationalistic period 
in American literature, when critics \yere calling for a literature 
commensurate with the size, natural resources and potentialities 
of the Xorth American continent (IVhitman himself expected the 
eventual annexation of Canada and Mexico to the United States). 
"IVe want." shouted a character in Longfello~v's Knwanvgh (1849), 
"a national literature altogether shaggy and unshorn, that shall 
shake the earth. like a herd of buffaloes thundering over the 
prairies." With the same fervour. IVhitman declared in his 1855 
preface. "Here are the roughs and beards and space and ruggedness 
and nonchalance that the soul loves." 

I t  was partly in response to this nationalistic ideal, and partly 
in accord with his own personal ambition to cultivate and express 
his own personality as an example, that the "I" of his poems 
asserted a mythical strength and vitality and assumed an appear- 
ance as shaggy and unshorn as Longfellow's buffalo. For frontis- 
piece to the first edition he used a picture of himself in work 
clothes, posed nonchalantly u-ith cocked hat and hand in trouser 
pocket. as if illustrating a line in his leading poem, "Song of 
Myself" (untitled in 18j5) : "I cock my hat as I please indoors 
or out." In this same poem he also characterized himself as, "Walt 
Whitman. an American, one of the roughs, a kosmos./Disorderly 
fleshy and sensual . . . eating drinking and breeding./ . . . Divine 
am I inside and out, and I make holy whatever I touch or am 
touched from. . . ." From this time on throughout his life he 
attempted to dress the part and act the role of the shaggy. untamed 
poetic spokesman of the proud young nation. For the expression 
of this symbolical ego he also created a prosodic form without 
rhyme or metre, but abounding in oratorical rhythms and chanted 
lists of names and objects. He learned to handle this primitive, 



WHITNEY 
enumerative style with great subtlety and was especially success- 
ful in creating empathy of space and movement, but to most of 
his contemporaries it seemed completely "unpoetic." Both the 
content and the manner of his verse also caused \%'hitman's first 
biographers, John Burroughs, R. M. Bucke and even the poet 
himself, to confuse the symbolical self of the poems with their 
physical creator. In reality Whitman was quiet, gentle, courteous; 
neither "rowdy" (a favourite word) nor la\i~less. In sexual con- 
duct he may have been unconventional, though no one is sure, 
but it is likely that the six illegitimate children of whom he boasted 
(and never identified) in extreme old age were begotten by his 
imagination. He did advocate greater sexual freedom and toler- 
ance ("Spontaneous Me," "A LVoman U'aits for Me"), but sex 
in his poems is also symbolical-of Rousseauistic innocence. "the 
procreant urge of the world," and the regenerative power of nature. 
In some of his poems the poet's own erotic emotions may have 
confused him, but in his greatest, such as parts of "Song of My- 
self," and all of "Out of the Cradle Endlessly Rocking," sex is 
spiritualized. His two greatest themes are death and rebirth 
("When Lilacs Last at the Dooryard Bloom'd"), and his poems 
are filled with the "unflagging pregnancy" of nature: sprouting 
grass, mating birds, phallic vegetation, the maternal ocean and 
planets in formation ("the journey-mark of stars"). The poetic 
"I" of Leaves of Grass annihilates time and space, binding past 
and present and intuiting the future, illustrating JVhitman's be- 
lief that poetry is a form of knowledge, the supreme wisdom of 
mankind. 

The Book.--Whitman is known primarily for one book, Leaves 
of Grass, though he also published several volumes of prose, nota- 
bly Specimen Days (1882), which contains some fine realistic 
descriptions of Civil War scenes and some vivid reminiscences. 
But Leaves of Grass is actually more than one book. During his 
lifetime it went through nine editions, between 18 jg and 1892, and 
each had its own distinct virtues and faults. Whitman compared 
the finished book to a cathedral long abuilding. and on another oc- 
casion to a tree, with its cumulative rings of growth. But both 
metaphors are misleading because he did not construct his'book 
unit by unit or by successive layers, but constantly altered titles, 
diction and even motifs and shifted poems-omitting, adding, 
separating and combining. Beginning with the third edition 
(1860), he grouped his poems under such titles as "Chants Demo- 
cratic," "Enfans d'Adam" (later "Children of Adam"), "Calamus." 
"Poems of Joy" and "Sea-Drift." Some of his later group titles 
were highly connotative, such as "Birds of Passage." "By the 
Roadside," "Autumn Rivulets," "From Noon to Starry Night" 
and "Songs of Parting," suggesting a life allegory. But only the 
titles were biographical in sequence; chronology (in order of 
composition) was not followed at  all. After 1881 Whitman made 
no further shifts in groups or revisions of poems within the groups, 
merely adding the poems of "Sands at  Seventy" (first published in 
Xovember  Boughs, 1888) and "Good-Bye My Fancy" (from the 
book by this title, 1889) as first and second annexes in 1892. 
Whatever else may be said of Whitman's groupings, some of his 
best imagery is in his group titles and his first lines. The arrange- 
ment gave him personal satisfaction and he specified on his death- 
bed that the 1892 edition was definitive and only it should be 
reprinted after his death. 

Reoutation.-At the time of his death ii'hitrnan was more re- --. ~ - 

spected in Europe than in his own country. This European reputa- 
tion began in 1868, when William Rossetti edited a British edition 
of selected poems. Ferdinand Freiligrath was then in exile in 
England and through him Whitman became known in Germany. 
Mrs. Anne Gilchrist, widow of the famous biographer of IVilliam 
Blake, became so enamoured of the personality in the poems that 
she fell in love with the poet. wrote critical appreciations. promoted 
the sale of his books and eventually went to America xvith the 
intention of marrying him. During the remainder of his life 
Whitman received much encouragement, financial and psycho- 
logical. from leading writers in England. In 1872 he began to 
attract notice in France, and at  the same time in Denmark and 
Norway. In these countries liberals greeted him as "the poet of 
democracy," while conservatives denounced him as a dangerous in- 

fluence. Swinburne addressed an ode to the American poet of 
freedom, but later criticized his poetry for its excessive didacticism. 

I t  was not as a poet, indeed, but as a symbol of American de- 
mocracy that Whitman first won recognition, even in his own coun- 
try. When he lost his government position in 1865, William 
Douglas O'Connor's defense in T h e  Good Gray  Poet  (1866) 
aroused sympathy for the victim of injustice and contributed t o  
Whitman's reputation as a social prophet. The naturalist John 
Burroughs, R. M. Bucke, Horace Traubel and William S. Kennedy 
-the "hot little prophets," Bliss Perry called these American 
disciples-tried to form a cult around Whitman; and later he \\,as 
quite literally worshipped in Germany in the late 19th century and 
after World \Var I. There is: of course, a kind of oriental mys- 
ticism in Whitman's poetry which several Indian scholars and 
poets, including Sir Rabindranath Tagore, have recognized. But 
he is still better known abroad as "the poet of democracy" than 
simply as a poet, though appreciation of his poetry has grown 
with the improvement in translations. The complete Leaves  o f  
Grass (1892) was translated into French, German, Italian, Spanish 
and Japanese, and selected poems appeared in nearly every civilized 
language. In the U.S.S.R. many editions exist of Whitman's se- 
lected poems and prose. His influence on other poets was slight, 
but he is admired in many countries. However, he is more of a 
"musicians' poet" than a "poets' poet." Many of his poems were 
set to music (e.g., by Frederick Delius, Vaughan JVilliams, Gustav 
Holst, Percy Grainger, Howard Hanson, Roy Harris and others) 
and several symphonic compositions were based on his work. per- 
haps the most famous being Paul Hindemith's "When Lilacs Last 
in the Dooryard Bloom'd." Twentieth-century scholars and critics 
find Whitman's social thought less important than his artistry. T. 
S. Eliot says, "When Whitman speaks of the lilacs or the mocking- 
bird his theories and beliefs drop away like a needless pretext" (in 
a review of Emory Halloway's Whi tman ,  in T h e  Na t ion  G. Athe- 
naeum,  xl, p. 426 [Dec. 19261 ; copyright N e w  S ta t e sman) .  

BIBLIOGRAPHY.--There is no standard bibliography but checklists 
may be found in Canzbridge History of American Literature, 4 vol. 
(1917-z1), supplemented by G. W. Allen, Twenty-Five Years o f  Wal t  
Whitman Bibliography, 1918-1924 (1943) and E. A. and G. W. Allen, 
"Walt Whitman Bibliography: 1944-1954," in Walt Wh i tman  Founda- 
tion Bulletin (April 1955) ; also Walt Whitman: a Catalog Based Upon 
the Collections o f  The Library of Congress, comp. by Arthur Burton 
et al., with introduction by Charles Feinberg (1955). Selected and 
annotated bibliographies: G. W. Allen, Walt Whi tman Handbook 
(1946) ; Roger Asselineau, L'Evolution de Walt Whi tman (1954). 

The "authorized" text of Leaves of Grass appeared in 1892, but 
posthumous poems were added in 189;; Complete Prose Works  (1892) 
contains all the prose the poet wished to preserve. The  Complete 
Writings o f  Walt  Whitman (1902) is far from complete, but is the 
fullest edition available. 

E. H. Eby, A Concordance of Walt  Whitman's Leaves of Grass 
and Selected Prose Works,  j pts. (1949-54). Emory Holloway has 
edited much of the poet's journalistic prose. 

The fullest biographies are: G. W. Allen, The Solitary Singer: a 
Critical Biography of Walt Whitman (1955) ; Roger Asselineau, 
L'Evolution de Walt Whitman (1954) ; briefer, H. S. Canby, Walt  
Whitman, an Anzerican (1943). 

The notable critical studies are: G W. Allen (ed.), Walt  Wh i tman  
Abroad (19; j) , foreign criticism in translation; Milton Hindus (ed.) , 
Leaves of Grass One Hundred Years After (1gj5) ; James E. Miller, Jr., 
A Critical Guide to Leaves of  Grass (1957) ; Frederik Schyberg, Walt  
Whi tman (1933), trans from the Danish by E A Allen (1951) ; Louis 
Untermever's edition of The Poetrv and Prose o f  Wal t  Wh i tman  (1044) 
contains Bn anthology of criticism. (G. W.'A'.~>' 

WHITNEY, ELI (1765-1825), U.S. inventor of the  cotton 
gin, was born on a farm in Westboro. BiIass.. on Dec. 8. 1765. H e  
exhibited unusual mechanical ability at  an early age. After attend- 
ing Yale college, where he graduated in 1792. he went to Savannah, 
Ga., where through the friendship of Mrs. Sathaniel Green, the 
widow of the revolutionary general. he was introduced to some 
men who \\-ere discussing the desirability of a machine that  would 
separate the short staple upland cotton from its seeds. In  a few 
weeks LYhitney produced a model consisting of a wooden cylinder 
encircled by rows of slender spikes, set half an inch apart,  which 
extended between the bars of a grid set so closely together that 
the seeds could not pass although the lint was pulled through by  
the revolving spikes ; a revolving brush cleaned the spikes and the 
seeds fell into another compartment. The machine was worked by 



hand and could clean 50 lb. of lint a day. A patent was granted 
on March 14, 1794. 

Meanwhile U'hitney had formed a partnership with Phineas 
Miller, and they built a t  New Haven, Conn., a factory for the man- 
ufacture of the gins. They were unable to supply the demand for 
gins, and country blacksmiths constructed many machines. A 
patent, later annulled, was granted May 12, 1796, to Hogden 
Holmes for a gin that substituted circular saws for the spikes. 
Whitney spent much time and money prosecuting infringements 
of his patent and in 1807 its validity was settled. Disgusted with 
the struggle, Whitney began the manufacture of firearms near Sew 
Haven in 1798 and secured profitable government contracts. His 
introduction of the concept of interchangeable parts and utiliza- 
tion of the principle of division of labour in his musket factory 
were perhaps his most significant contributions. 

See J .  Mirsky and iillan Nevins, The World of Eli Whitney (1952) ; 
Constance Green, Eli Whitney and the Birth of American Technology 
(1956). (W. E .  HD.) 

WHITNEY, WILLIAM COLLINS (1841-1904), U.S. 
financier who served as secretary of the navy under Pres. Grover 
Cleveland. He was born at  Conway, Mass., July 5, 1841. After 
graduating from Yale in 1863, he studied law a t  Harvard and 
began to practise in New York city. H e  actively allied himself 
with the anti-Tammany organization which successfully opposed 
the Tm-eed ring, and aided in the election of Samuel J. Tilden 
as governor in 1874. As corporation counsel of New York city 
(1872-82) he contested some 3,800 suits against the city. inher- 
ited from the Tweed regime, and he saved the municipality about 
$12,000,000. He did much in the way of organization to secure 
the election of Cleveland in 1884, and under him became secre- 
tary of the navy (1885-89). H e  played an important role in 
creating a more modern navy, especially in the building of 
armour-plated ships. After his term of office he reorganized the 
Manhattan street railways and established the Metropolitan Street 
Railway company. His work in 1892 overcame the efforts of T. C. 
Platt  and Tammany Hall, through a snap convention to prevent the 
nomination of Cleveland for a second time. I n  1896, disapproving 
of the free-silver agitation, he refused to support his party's 
candidate, William J. Bryan (q.v.). One of his latest pieces of 
work was the organization of the New York Electric Light, Heat 
and Power company. He died in New York city, Feb. 2, 1904. 

WHITNEY, WILLIAM DWIGHT (1827-1894), U.S. 
philologist nhose most notable achievements were in the study of 
Sanskrit, was born at  Northampton, Mass., on Feb. 9. 1827. He 
graduated at Williams college with highest honours in 1845. Al- 
though he mas at  first interested in natural science. after 1848 
he devoted himself with enthusiasm to Sanskrit, a t  that time a 
little-explored field. After one brief course at  Yale with Ed- 
ward Elbridge Salisbury, then the only trained orientalist in the 
United States, Whitney went to Germany (1850) and studied for 
three years at  Berlin and at  Tiibingen. In  1854 he was appointed 
professor of Sanskrit a t  Yale, and in 1869 professor of compara- 
tive philology also. In 1870 he received from the Berlin Academy 
of Sciences the first Bopp prize for the most important contribu- 
tion to Sanskrit philology during the preceding three years-his 
edition of the Tdittiriya-Prati~6klzya (Journal of the American 
Oriental Society, vol. ix). H e  died at  New Haven, Conn., on 
June 7, 1894. 

Whitney edited, along ~ i t h  Roth. the Atharva-Veda-Sanhita 
(1855-56) ; published, with a translation and notes, the Atlzarva- 
Veda-Pi%tigikhya (1862); made important contributions to the 
great Petersburg lexicon; issued an index verborum to the pub- 
lished text of the Atlzarva-Veda (Journal o f  the American Oriental 
Society,  1881); made a translation of the Atharva-Veda, books 
i-xix, with a critical commentary, which he did not live to publish 
(edit. by Lanman. 1905) ; and published a large number of special 
articles on Sanskrit philology and Sanskrit Granznzar (1879). 
JVhitney was editor in chief of Tlze Centzu,y Dictionary (1889-91). 

WHITNEY, MOUNT, a California peak 14,495 ft, above 
sea level, the highest point in conterminous Cnited States I t  is 
the culminating summit of the Sierra Nevada, an upturned fault 
block range extending for more than 400 mi. in east-central Cali- 

fornia. Viewed from Lone Pine in Owens valley, Mount Whitney 
rises precipitously almost 11,000 ft. above the valley floor and 
forms one of the most spectacular mountain views in the world. 
The summit of Mount Whitney is a gently sloping tablelike surface 
that has not yet been dissected by erosion. Large angular blocks of 
granite that litter the surface make travel exceedingly difficult. 
No permanent snow fields occur on the summit because the light 
snowfall is largely blown away and the peak lies near the southern 
limit of glaciation in the Sierras. The steep sides of Mount Whit- 
ney are deeply furrowed by avalanche chutes. The deep canyon of 
the Kern river borders Mount Whitney on the west while short, 
precipitous streams tumble down the east slope into Owens valley. 
Mount 'CVhitney may be approached relatively easily from all but 
its clifflike southeast face. I t  was first climbed in 1873 and bears 
the name of Josiah Dwight Whitney, early chief of the California 
state geological survey. (C. M. 2.) 

WHITSTABLE, a seaside resort and urban district in Kent, 
Eng., in the Canterbury parliamentary division, 7 mi. N.N.JV. of 
Canterbury by road. Pop. (1951) 17,459. Area 11.9 sq.mi. 
The district includes Whitstable, Tankerton, Swalecliffe and Chest- 
field. Whitstable has been famous for its oysters since Roman 
times; Roman coins and potsherds have been found there. Later 
the town was a port for pilgrims to Canterbury. All Saints' church, 
the tower of the so-called castle and the Barn house are mainly 
15th century. At the time of Domesday Book, Odo of Bayeux held 
Swalecliffe and also Chestfield manor. The first passenger railnay 
in southern England was opened in May 1830 between Canterbury 
and Whitstable. 

WHITSUNDAY (PENTECOST), one of the three major festi- 
vals of the Christian church, celebrated on the Sunday that marks 
the 50th day after Easter, to commemorate the descent of the Holy 
Spirit on the disciples at  the Jewish Pentecost (q.v.) following 
Jesus' passion. resurrection and ascension (Acts ii). The Jewish 
feast was primarily a thanksgiving for the first fruits of wheat 
harvest, but the rabbis associated it with remembrance of the giv- 
ing of the Law at  Sinai. The church's transformation of the feast 
was thus related to belief that the gift of the Spirit was the first 
fruits of a new dispensation that fulfilled and succeeded the old 
one of the Law. 

Until the 4th century, Christians usually referred the term 
Pentecost to the whole 50-day period following Easter, and ob- 
served the season with undifferentiated commemoration of all the 
Lord's redeeming acts. Baptism was administered at  a vigil serv- 
ice at both the beginning and end of the season. But in northern 
Europe Pentecost became a more favoured time for baptism than 
Easter, doubtless because of its milder weather-hence the popular 
name "White-Sunday," from the special white garments worn by 
initiates for a week after their baptism. 

BIBLIOGRAPHY.--W. Smith and S. Cheetham, "Pentecost," A Dic- 
tionary of Chrhtian Antiquities (1880) ; K. Kellner, Heortology 
(1908) ; A. A. McArthur, The Evolution of the Christian Year (1953). 

(M. H. SH.) 
WHITTIER, JOHN GREENLEAF (1807-1892), U.S. 

poet and abolitionist, is best know-n as the author of Snow-Bozozd, 
an idyll of farm life in the rigours o i  a New England winter. Born 
Dec. 17, 1807, the son of Quaker parents who farmed the family 
homestead near Haverhill, Mass., he first attended district schools. 
As a boy he became familiar with nature and with books: the Bible, 
works on Quaker history and doctrine, travel and biography. His 
ambition to become a poet was aroused at  the age of 15 when 
his first teacher, Joshua Coffin, lent him a copy of Burns's poems. 
J t rh i t t i e r  first poem was published June 8, 1826, in the Newbury- 
port Free P ~ e s s ,   here his sister Mary had sent it unbekno~vn to 
him. The editor. William Lloyd Garrison ( q . v . ) ,  published other 
poems of his and visited him, thus beginning a friendship that led 
Whittier into the abolitionist movement. His poems appeared in 
1827 in the Haverhill Gazette (later the Essex Gazette),  and in that 
year he entered a newly established school, the Haverhill academy, 
for nhich he wrote a dedication poem. I n  1828 Whittier extended 
his small audience by publishing poems in the Boston States- 
11ZU1Z. 

In 1829, through Garrison, he became editor of the American 
~Wanufacturer in Boston, thus beginning an editorial career that 



WHITTIER 
continued intermittently for 30, years. There for eight months, as 
he was to do in later editorial positions, he published his own poems 
and wrote editorials on literature and on politics, promoting the 
cause of Henry Clay. Because he was needed at  home, he returned 
to Haverhill, but soon became editor of the Essex Gazette. 

At the death of his father in June 1830, he again ran the farm, 
but soon became editor of the New England Weekly Review in 
Hartford, Conn., where he remained until 1832, except for a brief 
period spent in New York city, helping gather material for George 
D. Prentice's biography of Clay. As editor of the Review he pub- 
lished many of his own sketches, short stories, essays and poems; 
politically he sought to aid Clay by fomenting anti-Jackson senti- 
ment. His first book, Legends of New England, a collection of 
short stories and poems, appeared in 1831. In the autumn of that 
year illness forced him to retire to the farm; overexertion at  17 
had made him prone to illness all his life. 

Whittier never married. The signs of an unhappy love affair 
had begun to appear in the Review with the publication of poems 
dealing with rejection of a suitor by a girl who had trifled with 
his affections. These poems reflected Whittier's ill-starred ro- 
mance with a former classmate at  Haverhill academy, Mary Emer- 
son Smith, who Whittier believed had spurned him because she was 
socially above him. The theme of the possibility of marital hap- 
piness despite social barriers often figured in Whittier's poems. 

In  1832 he entered politics actively, keeping the Whig candidacy 
of Caleb Cushing for congress alive during a party deadlock until 
Whittier himself reached the age required for candidacy. 25; he 
lost the election. At the behest of Garrison he published a 
pamphlet, Justice and Expediency, in June 1833. I t  cost him 
nomination for election to the state senate in the autumn. Whit- 
tier was a delegate to the first American Anti-Slavery convention 
in Philadelphia in Dec. 1833 and was thereafter engaged in 
propaganda work for the cause of abolition. Two early anti- 
slavery poems,."The Hunters of Men" and "Expostulation," were 
widely read. He persuaded Cushing, who ran successfully for con- 
gress in 1834, to support the abolitionist position, though Cushing 
was not an abolitionist; Cushing credited Whittier's help in his 
victory. In  the same year, Whittier ran successfully for the state 
senate. He was too ill to serve after his second election. 

From May to Dec. 1836 he edited the Essex Gazette. In July, 
having sold the farm, he moved to a new home in Amesbury. 
His work for abolition aroused his interest in free speech, and 
he wrote many poems and editorials on the subject. He traveled 
to Philadelphia, Harrisburg, Boston and New York for the aboli- 
tionist movement. In  New York city in the spring of 1837, he 
was for six months one of the corresponding secretaries of the 
American Anti-Slavery society. A collection of his abolition 
poems was published in 1837 without his authorization by some 
of his friends. He served as editor of the Pennsylvania Freeman 
in Philadelphia from March 15, 1838, to Feb. 2 0 ,  1840. On 
May 17, 1838, Pennsylvania hall, the new building where the 
abolitionists had been meeting and to which the offices of the Free- 
man had been moved, was burned to the ground by a mob. In 
1838 another volume, Poems, appeared, containing both aboli- 
tionist poems and those on other subjects. 

In March 1840 Whittier returned to Amesbury in poor health 
and low in funds. With the split of the American Anti-Slavery 
society in May 1840, Whittier broke with Garrison and joined the 
offshoot organization, the American and Foreign Anti-Slavery so- 
ciety. Whittier a t  first gave only passive adherence to the newly 
formed Liberty party (q.v.1, but supported its presidential candi- 
date, James G. Birney, in 1840. A friendship with Lucy Hooper 
that had begun in 1837 ended with her death in 1841; only after 
her death did he realize the depths of her feeling for him. In 
1841-42 he worked for the new antislavery society, editing their 
publications. He ran unsuccessfully for congress in 1842 on the 
Liberty party ticket. His poem, "Massachusetts to Virginia," 
against the arrest of fugitive slaves, attracted much attention in 
1843. He published many other poems in 1843 and a new volume, 
Lays of M y  Home, his most successful book to that time, con- 
taining such notable poems as "Memories," "Lucy Hooper" and 
"Lines Written in the Book of a Friend" (later titled "Ego"). 

His antislavery activities increased in 1844. As editor of the 
Middlesex (Lowell, Mass.) Standard from July 1844 to March 
1845, he again supported Birney's candidacy for president and op- 
posed the annexation of Texas. H e  republished some of his Stand-  
ard essays in 1845 under the title, The  Stranger i n  Lowell. I n  
1846 Whittier swung the Liberty party votes behind John P. Hale, 
candidate for U.S. senator in New Hampshire, who, though not a n  
abolitionist, was the first U.S. senator in sympathy with the anti- 
slavery cause. Whittier's antislavery poems were collected and 
published as Voices of Freedom (1846). 

More and more, however, Whittier was turning t o  pure litera- 
ture, though from 1847 to 1859 he was a contributing editor to  the 
National Era, an abolitionist magazine. In  1849 the first collected 
edition of his poems appeared, as well as his only long piece of 
fiction, Leaves from Margaret Smith's Journal of the Massa- 
chusetts Bay Colony. Daniel Webster's "Seventh of March" 
speech in 18 50, supporting compromise on slavery issues, inspired 
Whittier's stinging rebuke in the poem "Ichabod." During 18 jo- 
51 he worked hard for the nomination and election of Charles 
Sumner (Q.v.) to the U.S. senate from Massachusetts. Whittier 
early saw the need of a new party to support the abolitionist posi- 
tion, and he was active in founding and promoting the Republican 
party. 

Volumes of prose and poetry poured from his pen: Old Portraits 
and Modern Sketches (1850)~ Literary Recreations and ~Wiscel-  
Zanies (18 54), Songs of Labor (18 jo),  Tlze Chapel of the Hermits  
(1853) and The Panorama (18j6j ,  the last containing two of his 
most popular poems, "The Barefoot Boy" and "Maud Muller." 

In  18 j6 he wrote poems for the campaign of the Republican pres- 
idential candidate, John C. FrCmont, but after this year, his po- 
litical and antislavery activities dwindled. As his editorial work 
waned, he contributed more to the Atlantic Month ly  (founded 
18 57) and the Independent (founded 1848). A two-volume au- 
thorized edition of his poems appeared in 1857 His next. Home 
Ballads and Poems (1860), contained some of his finest work: 
"Telling the Bees," "My Playmate" and "Skipper Ireson's Ride." 

In 1859 Whittier's last romance ended. Elizabeth Lloyd, whom 
he had met in Philadelphia in the '30s and whom he contemplated 
marrying after she was widowed in 18 56, attacked some of his, and 
her! Quaker tenets, and he reproved her. From then on his friend- 
ships with women were purely Platonic so far as he was concerned, 
though he attracted the attention of many women poets and writers. 

The outbreak of the Civil War placed Whittier in a dilemma: he 
had been a member of the electoral college that elected Lincoln, 
but he opposed coercing the southern states. H e  approved of the 
war but as a Quaker he was still a pacifist in principle. His early 
war poem, "Ein feste Burg ist unser Gott," became known as the 
"prohibited song" when the Hutchinson singers were ordered to 
stop singing it to the soldiers (President Lincoln counterfnanded 
the order). Whittier's best-known war poem, "Barbara Frietchie," 
was among those collected in his I n  lt'ar Time (1864). When the 
13th amendment, abolishing slavery, was passed by congress in 
186j, he commemorated the event x~ith "Laus Deo." 

Whittier's greatest literary triumph came in 1866 with the pub- 
lication of Snow-Bound. The picture of winter farm life, the ac- 
count of the old house, and the portraits of the members of his 
family and others won the hearts of U.S. readers. Though' the 
poem depicts a life now partly outmoded, it still is of perennial 
interest. Rhittier became increasingly popular and was even 
financially successful. His prose works appeared in a collected 
edition in 1866, and The Tent  on the Beach (1867) included his 
best-known religious poem, "Eternal Goodness." 

His fame became transformed from that of a martial prophet 
~ v h o  had defied church and state in the cause of freedom to that  of 
the innocuous singer on harmless themes that made him the fa- 
vourite of women and children. The valiant, aggressive bard be- 
came a meek and mild saint. He kept on producing volume after 
volume of poetry during the '70s and '80s. among them 14Jirzam 
(1871), containing his innocent and beloved poem, "In School 
Days," and Hazel-Blossoms (1875). including some of his sister 
Elizaheth's poems. He also edited several works, among them 
Tlze Journal of Johr~ JVoolman (1871). 



WHITTIER-WHITTINGTON 
Although not active in politics, he was consulted by members of 

the  Republican party, whose ticket he voted for the rest of his life, 
even when candidates were not above criticism. H e  no longer sided 
with the  liberals; he opposed the railroad strike in 1877, and i n  his 
poem, "The Problem," called labour leaders "demagogues." In Novem- 
ber 1887 he refused to join in any move ior  commutation of the death 
sentences of the Chicago anarchists convicted for their part in the Hay- 
marke t  riot. 

F r o m  1876 he lived near Danvers, Mass. His 70th birthday celebra- 
tion is remembered today because Mark Twain made a speech in which 
he treated the Xexv England writers with irreverence. 

Whittier died on Sept. 7, 1892, a t  Hampton Falls. N.H., after suffer- 
ing a paralytic stroke, and mas buried a t  Amesbury. 

I n  a complete edition of his poetry and prose (1888-89), he classi- 
fied the  poems according to subject matter. I n  abandoning the chrono- 
logical arrangement o i  the earlier editions, he concealed the traces of 
his poetical development. His final volume was A t  Sundown,  privately 
printed in 1890 and published in 1892. 

As a n  abolitionist, U7hittier held most to his Quaker principles, but  
he operated well politically within them (Garrison refused to admit 
political action as the means to abolition). 

Ranked  among the favourite U.S. poets of the 19th century. if'hittier 
mas a t  various periods recommended for different aspects of his work. 
H e  was  adversely criticized by many for the limited resou1:ces o! his 
a r t ,  for  his uniformity of metre and for lack of imaginative 1-lsion. 
Such criticism he accepted gracefull>- and even agreed n-ith it. He 
was  most  popular in the years immediately after the Civil War and 
after  his death. His reputation declined in the 20th century, though 
there were sirns of its revival. 

As a poet he was versatile in choice of theme, however limited the 
variety of his treatment. He was probably the supreme 1T.S. ballad 
w-riter. His poetry is that  of the reiormer, the radical, the Quaker, 
the  preacher, the farmer, the moralist, the lover, the elcgist, the nature 
lover, the  prophet, the patriot, the democrat, the hymnist, the social 
philosopher. H e  deserves still to be regarded as he n-anted to be: his 
"Proem" (1837), prefised to all collected editions of his works. shoxvs 
him as intense a hater of tyranny and as deep and strong a lover of 
freedom as Milton and Marvell. "The Tent  on the Beach" sho~vs that 
he sought also to be considered an artistic poet, for he says that though 
h e  

Had left the Muses' haunts to turn 
The crank of an opinion-mill. . . . 

H e  heard the fitful music still 
Of winds that  out of dream-land blew. 

H e  was  really both a dire prophet and a gentle poet. If he suffered, 
and  he did. from provincialism and puritanism, his love of justice and 
admirat ion of heroism permeates many poems. H e  was not so much 
loved a s  Longiello~v. but  he stands with the very man he disliked, Walt 
Whitman.  as one o i  the leacline advocates of U.S. democracy. 

Brnr.roc,xz~r~r.-  -Thomas Franklin Currier, A R i h l i o c ~ a ~ l z z ~  o f  . . . 
W'hittirr (19.37). including (part v, pp.  487-546) a hihliorranhy of 
biography and criticiqm hy  Pauline F .  Pulsifer; Samuel T .  Pickard, 
T h p  Life and Z,rttrv.s, 2 vol. (1894), the authorized life, isquerl with 
adtiitions anrt corrections. 1 vol. (1897) and Tt7hitficr-Land 11904) ; 
George Rice Carpenter. John  Grccnlraf Whi f t i ru  in the ".4mcrican Men 
of T,etters Series" (190.3) ; .AIhert Mordell, Qnakcr JIilitant: Jokiz 
Greenleaf Whit t ier  (1333) ; John A. Pollard, John  Greenleaf I17hittier, 
Friend o f  ~l farz  (1949). (A. ML.) 

WHITTIER, a ci ty 13  mi .  E. of L o s  Angeles, in southern 
Cal i forn ia .  U.S.. n i t h i n  Los  Angeles county  a n d  t h e  standard 
m e t r o p o l i t a n  statistical area.  is on  t h e  slopes of t h e  Puente hills. 
F o u n d e d  in  1887 b y  Acquilla H. Pickering.  Jona than  Bailey. John 
P a i n t e r  a n d  o ther  m e m b e r s  of t h e  Society of Fr iends ,  and in- 
c o r p o r a t e d  in 1898,  Whi t t i e r  was set t led b y  Quakers  principally 
f r o m  Ion-a.  Illinois a n d  Ind iana .  T h e i r  plans f o r  a Quaker com- 
m u n i t y  included a promotional  campaign t o  a t t r a c t  fellow re- 
l igionists  f r o m  all p a r t s  of t h e  U.S. a s  well a s  a n y b o d y  else who 
wished  t o  live in  a Christ ian town. R e a l  es ta te  sold rapidly in 
t h e  1880s  when rai lroads brought carloads of Quakers  \vest~vard. 

LTntil IL'orld W a r  I1 iyhi t t i e r  was a small  t o x n  surrounded b y  
o r a n g e  groves. walnut  orchards a n d  dairies a n d  t ied to  Los  Angeles 
b y  a n  in te rnrhnn  rail line a n d  several highways. A f t e r  194.; resi- 
den t ia l  a n d  industr ial  developments ( including t h e  manufacture of 
oil tools .  alloy steel  products .  a u t o  radiators .  gas  a n d  oil burners. 
chemica ls ,  plastics, a i rc ra f t  par t s  a n d  cutlery)  entirely crowded 
o u t  t h e  f a r m s  a n d  m a d e  Whi t t i e r  t h e  cen t re  of a vas t  resident 
c o m m u n i t y  of nearly 200.000 persons b y  1960,  m a n y  of rvhom 
c o m m u t e  daily t o  Los  Angeles. T h e  incorporated a rea  of Whittier 
r e t a i n s  m a n y  characteris t ics  of a small  t o ~ v n  a n d  depends heavily 
u p o n  t h e  larger  populat ion surrounding it f o r  t h e  support  of its 
schools.  churches,  recreat ional  facilities, intel lectual  life and light 
i n d u s t r y .  Whi t t i e r  adopted  a council-manager f o r m  of govern- 
m e n t  i n  1949. 

Whit t ier  college, founded in  1891 as t h e  Whi t t i e r  academy a n d  
incorporated in 1901 a s  a college, was  established a s  a nonde- 
nonlinational inst i tut ion b y  i t s  Quaker  fathers.  W i t h  a b o u t  1,400 
students  a n d  100 facu l ty  members ,  t h e  college offers instruct ion 
in the  liberal a r t s ,  n i t h  specialization in  teacher t raining a n d  n o r k  
for  professional degrees. Richard  11 Nixon gradua ted  f r o m  t h e  
college in 1934. Rose  Hil ls  1 Iemor ia l  park,  one of t h e  largest 
cemeteries in  t h e  U S., bounds t h e  n o r t h ~ e s t  p a r t  of t h e  ci ty 
Whit t ier  T T ~ S  named in honour  of t h e  New England  poet  John  
Greenleaf Whit t ier .  

F o r  comparat ive populat ion figures see table i n  CALIFORNIA: 
Popztlntion. (J. A. Sz.) 

WHITTINGTON, RICHARD ( d  1423) ,  m a y o r  of L o n  
don,  described himself a s  son  of 'ilTilliam a n d  Joan  (Dugdale.  
~lfoausttco~z Artglicn~zu~iz, vi,  730) T h i s  enables h i m  t o  be  identi- 
fied a s  the  th i rd  son of Sir  \Villiam RThi t t ing ton  of Paunt ley  in 
Glouce~tersh i re ,  n h o  marr ied  a f te r  1355 Joan.  daughter  of William 
Mansel  and  \\idow of T h o m a s ' B e r k e l e y  of Cubberley Richard 
was a mercer b y  t rade ,  a n d  en te red  o n  his conlmercial career  
under favourable circumstances.  H e  marr ied  Alice, daughter  of 
Sir 1 \ 7 0  F l t z n a r y n .  a D o r s e t  knight  of considerable proper ty ;  his 
wife predeceased h im.  Whi t t ing ton  s a t  in t h e  common council 
as a representative of Coleman street ,yard, was elected alderman of 
Broad street in March 1393, and served as sheriff in 1393-94. When 
Adam Bamme, the mayor, died in June 1397, Whittington was ap- 
pointed by the king to succeed him, and in October n7as elected mayor 
for 1398. He had accluired great wealth and much commercial im- 
portance, and was ma>-or of the staple a t  London and Calais. He made 
frequent large loans to both Henry I\' and Henry V, and, according 
to the legend, when he gave a banquet to the latter king and his queen 
in 1421, completed the entertainment by burning bonds ior f60.000, 
which he had taken up and discharged. Hem>- \' employed him to 
superintend the expenses for completing IVestminster abbey; But 
[Vhittington took no great part in public affairs. He was mayor again 
in 1406-07, and in 1419-20. He died in &larch 1423, bequeathing his 
vast fortune to charitable and public purposes. H e  joined in procuring 
Leadenhall for the city, and bore nearly all the cost of building the 
Greyfriars library. I n  his last year as  mayor he had been shocked 
by the foul state of Newgate prison, and one o i  the first works under- 
taken by his executors was its rebuilding. His esecutors, chief of ~ v h o m  
was John Carpenter, the famous town clerk, also contributed to the 
cost oi glazinr and paving the new Guildhall, and pair1 half the expense 
of building the library there; they repaired St. Bartholomenr's hospital, 
and provided bosses for ~va te r  a t  Billingsgate and Cripplegate. But 
the chief of I\Tliittincton's foundations mas his college a t  St. Michael, 
Paternoster church, and the adjoining hospital. The college was dis- 
solved at  the Reformation, but the hospital or almshouses are still 
maintained by the Mercers' Company at  Hirhgate. Stow relates that 
his tomb in St. Michael's church was spoiled during the reign of Erlxvard 
1.1, hut that under Mary the parishioners were compelled to rrztore it 
(Silrzley, i. 243). There is no proof that  he mas ever knirhted. 4 
writer of the next generation bears witness to his commercial success in 
A Lihcll o f  Enfilish Policv by styling him "the sunne of marchaundy, 
that lodestarre and chief-chosen flower." 

Pen and paper may nnt me suffice 
Him to describe, so high he was of price. 

Popular legend makes Dick Wliittington a poor orphan employ-ed 
as a scullion by the rich merchant, Sir Hugh Fitzwarren, who ventures 
the cat, his only possession, on one of his master's ships. Distressed by 
ill-treatment he runs away, but turns back when he hears from Hollo- 
way the prophetic peal of Bow bells. He returns to  find that  his \-en- 
ture has brought him a fortune, marries his master's daughter, and 
succeeds to his husincss. The legend is not referred to  by Stow, who 
would assuredly have noticed it i i  it had been well established when he 
wrote. The first reference to  the story comes with the licensing in 1605 
oi  a play. now lost. T h e  History of Riclzard Whit t ington,  of I f is  Lowe 
Ayutlz, His Gwat  Forfirtze. "The lercnd of Whittington," probahly 
meaning the play of 1605, is mentioned by Beaumont and Fletcher 
in 1611 in T k r  K n j ~ h t  of the Rlirninfi Prstle. When a little later 
Robert Elstracke, the engraver, published a supposed portrait of 
Whittincton with his hand resting on a skull, he hat1 in deference to 
the public fancy to substitute a ca t ;  copies in the first state arc very 
rare. Thomas Keirhtley traced the cat story in Persian, Danish and 
Italian folklore as far back as the 13th century. 

R ~ ~ ~ . ~ o c n i r ~ ~ l ~ . - I m p o r t a n t  early references are in R .  R .  Sharpe's 
Colcizdar o f  Lrt frr-hook H .  (1907) ; H .  T .  Riley's J i ~ ? n o r i a l ~  o f  Lon- 
don i 1868) ; and Politiral Songs, ii, 17 8 (Rolls series). For his chari- 
ties T P C  Sto~v's Szirve\l of London (erl. C.  I,. Kingsiord, 1908). For 
documents relating to tf7hittington College src Ducdale, Monastiron 
:In,qlicarzi~n~ 11603; 184G). oi, 740 ant1 the Calrndnr o f  Patrnt Rolly, 
Hcnry 1'1 (1900) ; ii, 211-217. Samuel Lysons collected the facts but 
accepted the legend in The X o d e l  ,tferchalzt of the Middle Ages 
(1860). The Li fe  (new ed. 1894) by W. Besant and J .  Rice does not 



WHITTLE-WHOOPING COUGH 
improve on Lysons. There arc useful references in J. H. Wylie's His- 
tory o f  England under Henry IV ,  4 vol. (1884-98). For the legend see 
T Kcightley's Tales and Popular Fictions, pp. 241-286 (1834)~ and 
H. B Wheatle3's preface to his edition of The History o f  Sir Richard 
Whittington (first published 16 j6). (C. L. K.) 

WHITTLE, SIR FRANK, (1907- ) British inventor and 
aviator who produced the first British jet propulsive unit. (See 
also JET PROPULSION.) H e  was born at  Coventry, Warwickshire, 
on June 1, 1907. After attending Leamington college he entered 
the Royal Air Force as a boy apprentice. He was selected for train- 
ing for a commission at  the R.A.F. college, Cranwell, and, on quali- 
fying as a pilot, was posted to no. 11 1 (fighter) squadron in 1928. 
Whittle was trained as a flying instructor and from 1931 to 1932 
served as a test pilot a t  the Marine Aircraft Experimental estab- 
lishment, Felixstowe. Thence he passed successively through the 
R.A F. engineering school and Cambridge university. He was then 
attached to Power Jets, Ltd., to carry out development work on gas 
turbines for jet propulsion of aircraft. The jet engine of his inven- 
tion was fitted to the specially built Gloster E28139 air frame and 
Whittle carried out the first flights in May 1941. Before the end 
of itrorld \liar 11, squadrons of jet-engined aircraft had been 
formed He continued to play an important part in the develop- 
ment of jet propulsion. H e  became technical adviser to the minis- 
try of supply in 1946 and retired from the R.A.F. in 1948 with the 
rank of air commodore. I n  the same year he received knighthood 
of the Order of the British Empire. 

See Sir Frank Whittle, Je t :  The  Story o f  a Pioneer ( 1 9 5 3 ) .  
(D. CR.) 

WHITWORTH, SIR JOSEPH, BART. (1803-1887), British 
mechanical engineer, was born at Stockport on Dec. 21, 1803. 
On leaving school at  14 he was sent to fearn the business of cotton 
spinning at an uncle's mill. Possibly as a result of his experience 
with the rudimentary mill machinery he resolved to become a 
skilled craftsman, and moved to Manchester in 1821 to work as a 
mechanic with various machine manufacturers. In 1825 he be- 
came a mechanic in Maudslap's works in London and followed 
this mith similar posts before returning to Manchester in 1833 to 
start his own business as a toolmaker. 

During his time as a craftsman he not only recognized the im- 
portance of exact measurement and accurate workmanship, he de- 
vised methods for improving them far beyond the standards of the 
time, and the development of these ideas in his own business soon 
made his machine tools world famous. His recognition of the vir- 
tues of standardization and reproducibility in the manufacture of 
machine parts, and the accuracy upon which they depend, gave rise 
to his greatest contributions to workshop technique. 

His works in Manchester, from a modest start, grew rapidly and 
at the 18 51 exhibition his machine tools. including screw-cutting 
lathes, planing, drilling, slotting and shaping machines and his 
millionth-part measuring machine were highly commended. At the 
age of 48 he was recognized as the leading machine toolmaker of 
the world. In  1866 his factory employed 700 men and was 
equipped with about 600 machine tools, all of which had been made 
in the works. 

In 1840, a t  the British association meeting in Glasgow, he de- 
scribed his method, developed while he was at Maudslay's, of 
making a true plane by the scraping and matching of three plates 
instead of the unsatisfactory grinding operation current at the 
time. At the Institution of Civil Engineers in 1841 he introduced 
his ideas for standard screw threads to make order out of the chaos 
of heterogeneous shapes and pitches then in existence. Woolwich 
arsenal adopted his standard in the same year. In his presidential 
address to the Institution of Mechanical Engineers in 1856 he put 
forward his views on the economy in time and money resulting 
from standardization of designs and sizes of engine parts; he 
stressed the importance of interchangeability which had become 
practicable as a result of his development of standard gauges and 
measuring machines. 

In  1855 he was asked to advise the government on the re- 
equipment of the Enfield Royal Small Arms factory. After many 
experiments he designed a rifle which was proved the most ac- 
curate of the time at  the trials. However, the bore of 0.45 in. mas 
considered too small and was not adopted until 1869. His interest 

was then turned to heavy ordnance and to the use of pressure cast- 
ing of the steel for it. His success in this field enhanced his 
world-wide reputation. 

H e  was equally concerned with the quality of his craftsmen. 
In  his later years he gave much of his time and considerable for- 
tune to furthering engineering education and to bringing it  within 
reach of the artisan. He contributed to the foundatioil of the 
chair of engineering and laboratories at  Owen's college, Man- 
chester. In  1868 he founded the Whitworth scholarships, setting 
aside an annual sum of L3,ooo for the purpose. and in the follow- 
ing year he was created a baronet. He died at  Monte Carlo on 
Jan. 22, 1887. In addition to giving L~oo.ooo for the permanent 
endowment of 30 Whitworth scholarships, his residuary legatees, in 
pursuance of what they knew to be his intentions, expended more 
than L500,ooo on charitable and educational objects, mainly in  
Manchester and the neighbourhood. ( J .  DD.) 

WHOOPING COUGH (PERTUSSIS) is an acute, highly com- 
municable respiratory disease characterized in its typical form 
by paroxysms of coughing, followed by a long-drawn inspiration 
or "whoop" and ending with expulsion of clear sticky mucus, and 
often vomiting. The disease was first adequately described by  G. 
de Baillou in 1578 as i t  then occurred in Paris; undoubtedly i t  had 
existed for a long time before that. About IOO years later the 
name pertussis mas introduced by Sydenham in England; other 
English names besides whooping cough have included chincough, 
hooping cough and slime cough. 

I n  1906 at  the Pasteur institute, Jules Bordet and 0. Gengou 
isolated the bacteria that cause the disease. At first they were 
called Bordet-Gengou bacilli; later, Haemophi lus  per tuss i s ;  and 
more recently, Bordetel la pertussis. The small coccobacilli may 
be grown on a suitable culture medium inoculated either by a 
spasmodic cough or by a nasopharyngeal swab. These causative 
bacteria are found in practically all patients during the first two 
weeks after onset, the most infectious period. By the end of the 
fourth week, cultures are usually negative. 

N a t u r e  of t h e  Disease.--The course of whooping cough is 
variable, but in the usual attack several stages are recognized. 
Following an incubation period of approximately one week, ca- 
tarrhal symptoms develop; they resemble an ordinary upper 
respiratory infection, with a short dry cough that is worse a t  night. 
This catarrhal stage, after one to two weeks, passes into the dis- 
tinctive paroxysmal stage, which is variable in duration but com- 
monly lasts four to  six weeks. Serious complications include 
bronchopneumonia, usually due to secondary infection with such 
organisms as pneumococci, streptococci, staphylococci or influenza 
bacilli; persistent vomiting; suffocative attacks; and occasionally 
convulsions and indications of brain damage. 

Second attacks. usually mild, sometimes occur, particularly in 
adults who may then unwittingly infect infants. Attacks of whoop- 
ing cough caused by related bacteria. Bordetel la para-pertussis ,  
are usually milder than those caused by B. pertussis. Occasionally 
the disease is caused by B. Dronchiseptica, an organism found 
sometimes in animals ie.g.,  the rabbit). 

I m p o r t a n c e  of Whooping  Cough.-This disease is world- 
wide in its distribution and among the most important of the acute 
infections of children. In spite of a declining death rate, i t  causes 
more deaths every year than diphtheria, measles and scarlet fever 
put together. Approximately goyo of the deaths that  occur are 
in children under age five and more than 6076 of them in infants 
under one year of age. The severity of the disease in terms of 
damage to health, gro~qth and resistance of young children is not 
generally realized. Also, no other infectious disease causes so 
many lost days of school. 

The World Health organization recognized the importance of 
whooping cough in 1952 in its meeting of experts on diphtheria 
and whooping cough immunization. Continuing committees are 
concerned with establishment of reference materials and standards 
for improvement of protective vaccines throughout the world. 

Specific I m m u n i z a t i o n  a n d  Treatment.- Attempts to  an- 
sner  the apparently opposed results of different efforts t o  prevent 
whooping cough by vaccination stimulated the organization of 
carefully controlled field trials. The incidence of whooping cough 
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in a vaccinated group during a particular period of observation was 
compared with the  incidence in a control group as  nearly like 
t h e  tes t  group as  possible except for  the  lack of vaccine. Such 
me thods  demonstrated the  protective action of certain preparations 
of whooping cough vaccine. Also, the  s tudy pat tern  suggested by 
these trials extended beyond the  field of mhooping cough; the 
methods  were refined and expanded in investigations of the use- 
fulness of other preventive agents. 

T rea tmen t  of whooping cough has  been made more  effective by 
t h e  use of certain antibiotics, both b y  modifying the  severity of 
t h e  pr imary infection and  b y  controlling the  secondary invaders. 

See W. W. C. Topley and G. S. Wilson, Principles o f  Bacteriology 
and Im,muni ty ,  4th ed. by G. S. Wilson,and A. A. Miles (1955). 

(P. L. KK.) 

WHORF, BENJAMIN LEE (1897-1941), U.S. chemical 
engineer b y  profession, linguistic theoretician b y  avocation, Whorf 
gave t o  linguistics a brilliant and penetrating insight that led to 
new and original research. Born April 24, 1897,:in Winthrop, Mass., 
he receix-ed his engineering training at  Massachusetts Institute of Tech- 
nology (B.S., 1918), and worked all his life for an  insurance company. 
Following some ideas first clearly stated by Edw-ard Sapir, he formu- 
lated what came to be known as the Sapir-Whorf hypothesis: that 
every language is a systematic presentation or analysis of reality as 
seen by its speakers, that this reality differs from every other such sys- 
tem, that  human beings necessarily see reality only through their par- 
ticular linguistic system and that the linguistic system and the reality 
the systeni represents mutually affect and interpenetrate each other. 
For example: in English the verb pour applies both to liquids and to 
particles, as of sand; in Russian, for liquids one uses one verb (lit') and 
for particles another. Not only vocabulary, but also the grammatical 
structure is involved: English always classifies nouns as one or more 
than one ( b o y :  b o y s ) ,  but in Japanese the plurality of reference is 
pointed out by some other element in the sentence ("as for boy, there 
was a multiplicity"). In  addition to his language-and-culture studies, 
Whorf contributed to the better understanding of the classification of 
American Indian languages and first determined the real nature of the 
Mayan hieroglyphs as a true system of writing. J. B. Carroll edited a 
selection of his writings, Language, Thought  and Reality (1956). 

H e  died at  Wethersfield, Conn., July 26, 1941. (G. L. T.) 
WHYMPER, EDWARD (1840-1911), British explorer, 

mountaineer and art ist ,  the  first m a n  to  climb the  Matterhorn, 
~ v a s  born in London on April 27, 1840. H e  was trained as a wood 
engraver and in 1860 he visited the western Alps to make a series of 
sketches. In 1861 he climbed Mont Pelvoux in this district, then be- 
lieved to be the highest mountain of the Dauphin&. He discovered 
that the Pointe des Ecrins was higher and in 1864 made the ascent of 
that  peak. 

Whymper's name is chiefly associated with the Matterhorn (14,- 
688 ft.) in the Valais. Between 1861 and 1865 he attempted this formi- 
dable peak six times, up the southwest or Italian ridge. It was by 
accident that he saw the ST$-iss ridge from the side and noted that it was 
not so steep as it appeared. He saw also that the strata dipped con- 
veniently for climbing. 

At the seventh attempt, on July 14, 1865, Whymper made the ascent 
by the Swiss ridge, while the Italian guide, J .  A. Carrel, was attempting 
the Italian ridge. On the descent one member of the part\ slipped 
and pulled off-three more. The rope broke, thus saving i ~ h y h i e r  
and two guides. This is perhaps the best-known of all mountaineer- 
ing accidents and is recorded along with many of his climbs in Scvavzbles 
d n ~ o n g s t  t h e  .4lps (1871) ; illustrated with his own engravings. 

In  1867 Whymper visited Greenland with a view to crossing the 
icecap, but a second expedition, in 1872, convinced him that the under- 
taking would be too costly. He then visited the Andes, partly to study 
the effects of mountain sickness. In 1880 he twice ascended Chim- 
borazo (20,702 it.) and spent a night on the summit of Cotopaxi. 
T ~ a o e l s  Anzongst tlze Great Andes o f  the Equator appeared in 1892. 
Ilis last journeys, in 1901-05, were among the Canadian Rockies. 

Vi7hymper died at Chamonix on Sept. 16, 1911. 
See T. G. Bonney in Alp. J. (Feb. 1912) ; G. Winthrop Young in 

Alp.  J .  (Nov. 1943) ; Frank Smythe, Edward Whywzper (1940). 
(C. W. F. h'.) 

WICHITA, a city of south-central Kansas,  U.S., on the Arkan- 
sas river near the  mouth  of the  Lit t le Arkansas, 200 mi. S.'lV. of 
Kansas  Ci ty ;  the seat  of Sedgxvick county. Pop.  (1960); city 
2 54.698, an  increase of 54.6% in the  decade; standard metropolitan 
statistical area (Sedg~vick county) 343,231, a n  increase of 54.4%. 
(Fo r  comparative population figures f o r  the  city see table in 
I i a ~ s . 4 ~  : PopzJation.) 

Founded in 1864 as a trading post on the site of a village of the 
Wichita Indians, for whom the city was named, Wichita omred its early 
development to th'e Texas cattle trade along the Chisholm trail and to 
the rapid spread of agricultural settlement along the Atchison, Topeka 

and Santa Fe railroad, then under construction. The city was platted 
in 1870 and incorporated in 1871. In its early years Wichita was a 
stopover on cattle drives to Abilene and other points as the railroad 
moved west; in 1872 it reached Wichita and the city became a major 
cattle shipping centre. In that year 4,000 cars of cattle (80,000 head) 
were shipped eastward; in 1873 the number increased to 400,000 head. 
By 1875 settlement by farmers had intensified to such an extent that 
drovers found it difficult to reach the rail yards (because of fences) 
and thereafter the shipment of cattle diminished. The loss was more 
than compensated for by grain, however, and Wichita became a trade 
and milling centre. 

The first commercial airplane made in Kansas was constructed in 
Wichita in 1920. ,After that, the city became the aircraft manufacturing 
centre of the state, with plants of several major companies. Also lo- 
cated nearby is McConnell air force base. The city continues to be a 
large grain and livestock market; the Union stockyards have extensive 
facilities for cattle, hogs and sheep. Grain milling is also a major ac- 
tivity. In addition, chemicals, pharmaceuticals, garments, precision 
tools, castings, petroleum products, stoves, millwork and printed ma- 
terials help make up the diverse products of the city. 

Wichita is xire11 served by public and parochial schools and there is 
an estensive city park system. Higher education is served by the Uni- 
versity of Wichita, a municipal institution founded in 1895 as Fair- 
mount college and the oldest municipally supported university west of 
the Mississippi; and the Friends university, a Quaker institution estab- 
lished in 1898. Wichita has a council-manager form of government, 
in effect since 1917. (D. P. G.) 

WICHITA FALLS, a city of north-central Texas, US. .  105 
mi. N.W. of Fo r t  Worth  on the Wichita river 16 mi. S. of the  
Red  river; i t  is the seat of Wichita county. Named for the 
Wichita Indians who inhabited the area and a small river falls that 
existed there in its early days, the city was founded in 1876 and in- 
corporated in 1889. With the arrival of the Fort Worth and Denver 
City railroad in 1882, Wichita Falls became a cattle centre. Oil was 
discovered in 1900 and in the same year irrigation projects were begun 
to aid agriculture in the surrounding area. In 1928 the city adopted 
a council-manager form of government. Ltrichita Falls is the centre of 
extensive oil and gas fields and an especially productive agricultural 
region, devoted to stock raising, dairying and the cultivation of wheat, 
cotton, alfalfa, feed grains and fruit in the fertile LVichita valley. 
Manufacturing industries incIude oiI refineries and oil field machinery 
factories. Sheppard air force base, an important defense installation, 
with its unit of the strategic air command, is located a t  Wichita Falls. 
Midwestern university, Vt7ichita Falls' municipally operated university, 
was established in 1922. Pop. (1960) 101,724; standard metropolitan 
statistical area (Archer and Wichita counties) 129,638. (V. M.  S.) 

WICK, a royal and small burgh, seaport, and the county town 
of Caithness. Scot. Pop. (1951) 7,161. I t  is situated on the Wick 
river a t  the head of 'llTick bay. on the Nor th  sea. 17 mi. S. of John 
O'Groats and 21 mi. S.E. of Thurso by road. The airport is an im- 
portant link in the services between Orkney and Shetland and southern 
Scotland and England. Wick is a centre of the herring fisheries and 
there are hosiery and knitwear industries, a creamery, a distillery and 
a herring oil factory. The harbour was built by Thomas Telford in 
1800. Wick (V ik  or "hav") is mentioned as early as 1140 and became 
a roral burgh in 1589. 

WICKLOW, a county of Ireland in the  province of Leinster, 
bounded east by  St .  George's channel, north b y  the county of 
Dublin, south by IlTexford and west b y  Carlow and Kildare. The  
land area is 781.6 sq.mi. Pop. (1956) 60.680. The  coast is  very 
dangerous to  approach because of sandbanks. The  harbour a t  
Wickloiv has a considerable t rade;  but  tha t  of Arklow is suitable 
only for small vessels. The  central portion of the county is oc- 
cupied by a granitic mountain range, running from northeast to  
southwest, the highest summits being Kippure (2,475 f t . ) ,  hIul- 
laghcleevaun (2,788), Thonelagee (2.686), Table mountain (2,- 
302) and Lugnaquillia (3.029). T h e  range rises from the  north by 
a succession of ridges intersected b y  deep glens, and subsides 
to

w

ard the borders of Rexfo rd  and Carlow. T o  the north i ts  foot- 
hills enter County Dublin. and add attraction to  the southern out- 
skirts of Dublin. The  water supply of Dublin comes partly from 
an artificial lake on the first plateau of the  foothills a t  Roundwood. 

I n  the valleys there are many instances of old river terraces, 
especially a t  the  loxi~er end o f  Glenmalure and the lower end of 
Glendalough. Among the more famous of the glens are  Glenda- 
lough, Dargle. Glencree, Glen of the Downs. Devil's glen, Glen- 
malure and the beautiful vale of Avoca o r  Ovoca The  principal 
rivers are the Liffey. on the northwestern border:  the Vartry.  which 
passes through Devil's glen to the sea nor th  of 'lt'icklou~ head: the 
Avonmore and the Avonbeg, which unite a t  the  "meeting of the 
waters" to form the Avoca, which is afterward joined by the Augh- 



rim and falls into the sea at Arklow; and the Slaney. in the west of 
the county, passing southward into Carlow. The principal lakes 
are Loughs Dan. Bray and 'ray or Luggelaw. and the loughs of 
Glendalough. The trout fishing is generally fair. 

JVicklou, x a s  not made a county until 1606. I t  was the last Irish 
ground shired, for in this mountainous district the Irish were long 
able to preserve independence. JVicklow sided with the royal cause 
during the Cromlvellian wars, but on Oliver Cromwell's advance 
submitted to him without striking a blow. During the rebellion of 
I 798 there were skirmishes at Aughrim and at Xrklov and.some of 
the insurgent leaders maintained a guerrilla resistance \~h ich  gave 
rise to many popular ballads. 

Of the ancient cromlechs there are three of some interest, one 
near Enniskerry, another on the summit of Lugnaquilla and a third 
at Donaghmore. The ruins in the vale of Glendalough, known as 
the "seven churches." including a round tower, owe their origin to 
St. Kevin, who lived in the vale as a hermit, and is reputed to have 
died in 618. See GLER'DALOUGH. YALE O F .  

The lower land is fertile; and the higher districts. covered with 
heath and turf, afford good pasturage for sheep. There is a con- 
siderable extent of natural timber as well as artificial plantations. 
The forestry commission has acquired Shelton abbey. .\rklo\i,. 
formerly the seat of the earl of R'icklow. with extensive 11-oods. to 
be its main centre for training in forestry. The previous centre 
was at Xvondale. on the slopes further inland. The principal crops 
of oats and potatoes have decreased. but the numbers of sheep. 
cattle. pigs and poultry have been maintained. A flourishing mod- 
ern pottery factory exists at Xrklow. 

A considerable amount of gold has been extracted from the val- 
ley gravels north of Croghan Kinshela on the JVexford border. 
Tinstone has alsv been found in small quantities. Lead ore is raised 
west of Laragh. and the mines in the Xvoca valley have been vorked 
for copper. lead and sulfur. the last named being obtained from 
pyrite. Paving setts are made from the diorite at Arklow. and 
granite is extensively quarried at Ballyknockan on the west side 
of the mountain chain. In  19 j j a Canadian company received a 
concession to rework the ancient mines of the vale of Xvoca to 
obtain copper and iron ores by modern methods. 

Because of its proximity to Dublin and its accessibility from 
England. the portions of the county possessing scenic interest have 
been opened up to great advantage. Bray in the north is a seaside 
resort. Inland tourist centres are Enniskerry. west of Bray and 
near the pass of the Scalp: Laragh, near Glendalough, from which 
a military road runs south~vest\vard across the hills belorr Lugna- 
quilla; and. on the railway south of TVicklow. Rathdrum and Wood- 
enbridge in the Vale of Xvoca and Aughrim. X railway skirts the 
coast by n a y  of Bray and the town of \t7icklow, touching it again 
at  Arklow, with a branch line from \Voodenhridge junction to 
Shillelagh. Another branch from Sallins (County Kildare) skirts 
the west of the county by Baltinglass. The administrative county 
of Wicklo\v returns three members to d6il eireann. 

WICKLOW, an old seaport and the county town of County 
Wicklow. Ire., a t  the mouth of a lagoon which receives the river 
Vartry and other streams, 32 mi. S.S.E. of Dublin by road. Pop. 
(1956) 3,ojo. The harbour can accommodate vessels of 1,joo 
tons and has two piers, with quayage. The name shows the t o m  
to have been a settlement of the Sorsemen. 

WICKSELL, (JOHAN GUSTAF) KNUT (18 j 1-1926,. 
Swedish economist, the foremost in his generation and interna- 
tionally renowned for his pioneering work in monetary theory, nas 
born at  Stockholm on Dec. 20. 18 j ~ .  In Geldzipzs und Giiterpreise 
(1898; Eng. trans., llzterest und Prices, 1936) and in Forelasningar 
i Sutiontzlekonomi, del I I  (1906). he propounded an explanation 
of price-level movements by an aggregate demand-supply analysis 
focused on the relations between prospective profit and interest 
rates. This anticipated the ~17ork of J .  iC1. Keynes in Treatise on 
~?i'o?zey (1~30). In Cber Ti'ert, Kapitul 11nd Rente (1893: Eng. 
trans.! Value, Capital and Kent ,  19 jq), \Vicksell emerged as an 
originator of the marginal productivity theory. There and in 
Forelasnirzgar i Sat ionalekonon~i ,  del I (1901): he also made 
striking advances in capital theory. X fundamental principle of 
public finance, that public enterprises should apply the marginal- 

cost-pricing rule. was first propounded by Wicksell in Fznanz- 
tl~eorettsclze L l z t e r~r~ch~ lngen  (1896). He %as professor a t  the 
University of Lund. 1900-16, and died on h!ay 3, 1926. Because 
of his abiding allegiance to the S\\edish social reform movement, 
JVicksell's academic career mas impeded for many years. 

See T .  Gardlund, The Life of Knut U'icksell ( 1 9 j 8 )  ; C .  G. Uhr, "Knut 
Wicksell: a Centennial Evaluation," Arrzer. Econ. Rev.,  vol. xli (19.71). 

(C. G .  U.) 
WIDGEON, an abundant species of duck, Anas  penelope, 

breeding in Europe and northern Asia and reaching northern 
Africa and India in winter. Intermediate in size between the 
teal and the mallard, the widgeon drake is a handsome bird with 
cream forehead. chestnut head and neck, penciled gray flanks and 
green and black speculum (lying bar). Its whistling cry has given 
it the local name of "whew duck." The widgeon collects in huge 
flocks on tidal waters in winter and is shot for market in large 
numbers. When on land it often eats grass. Two allied species 
occur in America. of which A .  americana, the baldpate. inhabits 
northern America, reaching Central America and Trinidad in win- 
t e r ;  it differs in that the head is green, with the top of the head 
white. The other species, A.  sibilatrix, is South American. 

WIDMANN, JOSEPH VICTOR (I 842-19 I I), poet, 
dramatist, novelist and literary critic! was born at  Nennowitz 
(bloraviaj on Feb. 20, 1842, and died at Berne on Nov. 6, 1911. 
I n  1880 he became feuilleto~z editor of the Berner  Bzcnd, and in 
this capacity he exercised for 30 years an authoritative s\i7ay 
as critic of German and German-Swiss literature. Among the 
most important of his own works are Arnold v o n  Brescia (1867), 
a tragedy; Buddha (1869), a philosophic epic, which might be 
described as a forerunner of Sietzsche's Also Sprach Zarathustra 
and Spitteler's I'uomethezls ztnd Epimetheus; M u s e  trnd Zipora  
(18 74). an idyll : Oenone (I 880). a drama ; Die Putr iz iwin  (I 888), 
a novel of life in Berne; Die :Vfaikaferkomodie, "Cockchafer 
Comedy" (1897), a charming allegorical play, which may pos- 
sibly have furnished Rostand with the idea of Chantecleu; and 
Der Heilige und die Tiere (190j), another dramatic poem in 
which his interest in the animal world and its right to  poetic 
existence are demonstrated. The last is his profoundest poetical 
utterance. Widmann \?-as one of the first to champion the genius 
of Carl Spitteler ( q . ~ ' . ) ,  with whom his friendship dated from 
childhood days a t  Liestal. 

See the Life b y  E. and M. Widmann, 2 vol. (1922-24)  ; the studies 
by Maria Waser (19271,  Jonas Frankel ( 1 9 1 8 ) ,  W. Scheitler ( 1 9 2 5 ) ;  
and the B~iefwechsel Keller-Widmann (1922  ) .  

WIDNES, a municipal borough (18921 in the Widnes parlia- 
mentary division of Lancashire, Eng., 11 mi. S.S.E. of Liverpool 
by road. Pop. (19j1) 48.j8 j. Area 9 sq.mi. I t  is on the north 
bank of the Mersey at  the lo~vest bridgeable point. A plan was 
approved in 19 j4 to replace the famous Runcorn transporter bridge 
(rgoj ) by an arched bridge. The town is wholly of modern growth, 
for in 18j1 the population was less than 2.000. Well-placed be- 
tween the Cheshire salt fields and the Lancashire coal fields, 
Lyidnes is one of the principal centres of the chemical industry 
and. besides having general engineering works, makes such varied 
products as asbestos goods, steel alloys, paper, slippers and cloth- 
ing; it has a large trade in timber. The name. U'ydnes in the early 
13th century, meant .'wide promontory." 

WIDUKIND or ~VITTEKIXD (d. af ter  78j), leader of the 
Saxons. belonged to a noble tvestphalian family. H e  probably 
fought the Franks before and during 776. I n  778 he returned 
from exile in Denmark to lead a fresh rising. and in 782 the Saxons 
at his instigation drove out the Frankish priests and plundered the 
border territories. His mo\.ements in 783-784 are uncertain: but 
in 78: he was reconciled to Charlemagne at Xttigny and baptized, 
the king acting as his sponsor and loading him with gifts. T h e  
details of his later life are unknown. He  probably returned to 
Saxony. Many legends have gathered round his memory; some 
~vould make him a devoted Christian, but it was his grandson. Ll-al- 
bert, n-ho first endowed religious houses on the family estates. 
Royal houses have sought to establish descent from him. but  ex- 
cept in the case of MatiIda, wife of the German king Henry I the 
Fowler, without success. 



5 9 O  WIDUKIND- 
See W. Diekamp, Widukind der Sachsenfiihrer nach Geschichte und 

Sage (Munster, 1877) ; J. Dettmer, Der Sachsenfiihrer Widukind nach 
Geschich'te und Sage (Wiirzburg, 1879) ; H. Wiedemann, Karl der 
Grosse, Widukind und die Sachsenbekehrung (Miinster, 1949). 

WIDUKIND, Saxon historian, was the author of Res gestae 
Saxonicue. H e  was a monk a t  the Benedictine abbey of Corvey, 
and he  died about 1004. His Res gestae Saxonicae, dedicated to 
Mat i lda ,  abbess of Quedlinburg. who was a daughter of Otto the 
Great .  is divided into three books, and the greater part  of it was 
undoubtedly written during the lifetime of the emperor,  probably 
about  96s. Starting n.ith the origin of the Saxons, the history 
comes down to the death of Otto in 997 Many  quotations from 
the Vulgate are found in his writings, and there are traces of a 
knoxvledge of ITirgil. Ovid and other Roman poets. The earlier 
par t  of  his work is taken from tradition, but  he  wrote on contem- 
porary  events as one familiar with court life and the events of 
t he  day.  

The best edition of the Res gestae is that edited by G. Waitz in the 
Monulzenta Gcrnzaniae historica. Scriptores, vol. iii (Hanover and 
Berlin, 1826). A good edition published at Hanover and Leipzig in 
1904 contains an introd~ction by K. A. Kehr. 

WIELAND, CHRISTOPH MARTIN (17~3-1813). Ger- 
man  poet and man of letters, was born a t  Oherholzheim, a village 
near  Biherach in IViirttemberg. on Sept.  j, 1733. His  father, who 
was pastor in Oberholzheim. and subsequently in Biberach, took 
great pains with the child's education, and sent him to  the Gym- 
~ ~ a s i z l ~ n  a t  Klosterberge, near Magdeburg. Under the influence of 
a first love affair. with Sophie Gutermann, he planned his first 
ambitious work. Die Y u t ~ r r  der Dinge (I 7 j ~). a didactic poem in 
six books. I n  1750 he went to Tiibingen to study law, but his 
t ime was mainly taken up with literary studies. The  poems he 
wrote a t  the university-Hermunn, an epic (published by F. 
S luncke r ,  1886), Z?i~olJ nzortalische Briefe in Versen (17jz), 
Anti-Ovid (I 7 52)-are pietistic in tone and dominated by the 
influence of Klopstock. They attracted the attention of J. J. 
Bodmer .  ~ v h o  invited Wieland to visit him in Ziirich in the sum- 
mer  of 1752. After a few months,  however: Bodmer felt himself 
as little in sympathy with U'ieland as, t ~ v o  years earlier, he had 
felt himself with Klopstock. and the friends par ted;  but Wieland 
remained in Switzerland until 1760, residing, in the last year, a t  
Berne where he obtained a position as private tutor.  There he 
stood in intimate relations with Rousseau's friend Julie de Bondeli. 
Meanwhile a change had come over IVieland's tastes;  the writings 
of his early Sxviss years-Der gepriijte Abrilhum (1753). Sy1% 
puthien ( 1  7 j6 ) .  Err~pfirldzingen eines Christen ( I  757 )-were still 
in the  manner of his earlier writings, but u-ith the tragedies, Lady 
Jolzannu Gray (175.8) and Clementina von Porre t ta  (1760)-the 
latter based on Richardson's Sir Charles Gm?zdison-the epic 
f ragment  Cyrus (I 759). and the "moral story in dialogues," 
Araspes und Punthea (1760). Wieland, as Lessing said, "forsook 
the  ethereal spheres to  wander again among the sons of men." 

Wieland's conversion was completed a t  Biberach, whither he 
had returned in 1760, as Kanzleidirektor, or town clerk. He had 
access to  the library of Count Stadion a t  Warthausen. There he 
m e t  once more Sophie Gutermann, who had become the wife 
of t he  Hof ra t  L a  Roche, then manager of Count Stadion's estates. 
T h e  former poet of an  austere pietism now became the advocate 
of a lighthearted philosophy, from which frivolity and sensuality 
were no t  excluded. I n  Don. Sylvio von Rosalva (1764)) a romance 
in imitation of Don Qzlixote, he  held up  to ridicule his earlier 
faith,  and in the Komische Erzahlungen (1765) he gave his ex- 
travagant imagination only too free a rein. More  important is 
the  novel Gesclzichte des Agathon (1766-1767), in which, under 
the  guise of a Greek fiction. IVieland described his own spiritual 
and intellectual growth. This work, which Lessing recommended 
as "a novel of classic taste," is a landmark in the development of 
the modern psychological novel. Of equal importance was Nie-  
land's translation of 2 2  of Shakespeare's plays into prose (8 vol., 
1762-66); it was the first attempt to present the English poet to 
the  German people in something approaching entirety. With the 
poems Musarion oder die Philosophie der Grazien (17681, Idris 
(I 768 j. Kombabus (17 jo), D e r  neue Amc~dis (I 771), \Vieland 
opened the series of light and graceful romances in verse which 

acted as an antidote to , the  sentimental excesses of the subsequent 
S t u ~ m  und Drung movement. 

LVieland married in I 76 j, and between 1769 and I 772 was 
professor of philosophy a t  Erfurt .  I n  the last-mentioned year 
he published D e r  goldene Spiegel oder die Konige von Scheschian, 
a pedagogic work in the form of oriental stories; this attracted 
the attention of duchess Anna Amalie of Saxe-FVeimar, who ap- 
pointed him tutor to her two sons, Karl August and Konstantin, 
at  Weimar. With the exception of some years spent a t  Ossmann- 
stedt. where in later life he bought an  estate, Weimar remained 
ivieland's home until his death on Jan. 20. 1813. There, in I 7 73, 
he founded Der  D'ezltsche Merkur, which under his editorship 
(1773-89) became the most influential literary review in Ger- 
many. Of the writings of his later years the most important are 
the admirable satire on German provinciality-the most attrac- 
tive of all his prose writings-Die Abderiten, eine sehr wahr- 
scheinliche Gesclzichte (I 7j4), and the charming poetic romances, 
Das  I.Vintermarchen (I 776)) Das  Sommermarchen (I 777). Geron 
del- Adalige (1777), Die IViifzsche oder Pervonte (1778), a series 
culminating with Wieland's poetic masterpiece, the romantic epic 
of Oberon (1780). His later work included novels, translations 
of Horace, Lucian and Cicero, and the editing of the Attisches 
Museum (1796-1803) Without creating a school in the strict 
sense of the term, he influenced considerably the German literature 
of his time. Modern editions of \Vieland's Samtliche Werke are 
those of H. Diintzer, 4 vol. (1879-SZ), and the critical edition is- 
sued by the Prussian academy (1909, etc.) .  ( J .  G. R.)  

BIBLIOGRAPIIY.-J. G. Gruber (ed.), Samtliche Werke, incl. Wielands 
Leben, j j  vol. (Leipzig, 1818-28) ; H. Duntzer (ed.), Wielands Werke. 
Kebst der Biographie Wielands, 40 vol. (Berlin, 1879 et seq.) ; German 
Commission of the Royal Prussian Academy of Sciences (ed.), Wielands 
Gesammelte Schriften (Berlin, 1909- ) . Selections by: H. Prohle 
(Berlin, Stuttgart, 1887 f f . )  ; G. Klee, 4 vol. (Leipzig, Vienna, 19ao) ; 
W. Bolsche, 4 vol. (Leipzig, 1903) ; B. von Jacobi, 10 vol. (Berlin, 
1910). Translations: Adventures of Don Sylvio de Rosalva, trans. by 
E. A. Baker (London, 1904) ; Dialogues of the Gods, trans. by W. Tay- 
lor (London, 1795) ; The History of Agathon, trans. by J .  Richardson 
(London, 1773) ; Obrron, trans. by W. Sotheby (London, 1798) ; The 
Republic of Fools, trans. by H. Christmas (London, 1861). For biog- 
raphy spe J .  G. Gruber in Werke (above) and G. Klee and B. von 
Jacobi in Selections (above) ; F. Sengle, Wieland (Stuttgart, 1949) 
supersedes all other general works on Wieland. Critical works: M. 
Simpson, Eine Vergleichung der Wielandischen Shakespeare-Uberset- 
zung mit dem Originale (Munich, 1898) ; C. A. Behmer, Sterne und 
Wieland (Berlin, 1899) ; W. Lenz, Wielands Verhaltnis zu Spenser, Pope 
uizd Swift (Hersfeld, 1903) ; L. Hirzel, Wielands Beziehungen zu den 
dfutschen Romantikerlz (Bern, 1904) ; G. Waterhouse, "Early Forma- 
tive Influences on Wieland," Publications of the English Goethe Society, 
N. S. vol. vii (London, 1930) ; J .  Steinberger, Wielands Jugendjahre 
(Gottingen, 1935) ; V. Michel, C. M. Wieland. La formation et l'evolu- 
tion de son esprit jusqu'en 1772 (Paris, 1938) ; H .  Seiffert, Der vor- 
meimarische Wieland. Leben und Werk, 1733-72 (Greifswald, 1949) ; 
F. Oexle, Wielands Begegnung mit dem Sturm und Drang (Freiburg, 
1950) ; F. Martini, "Wieland-Forschung," Deutsche Vierteljahrschrift 
fiir Literaturwissenschaft und Geistesgeschichte, vol. xxiv (Halle, 1950). 

( G .  WE.) 

WIELAND, HEINRICH (18 77-19 j7), German chemist, 
was awarded the Nobel prize in chemistry in 1927 for research on 
bile acids and their constitution. H e  was born a t  Pforzheim, 
Baden. June 4. 1877. H e  was educated a t  the universities of Berlin, 
Stuttgart and Munich, a t  the last of which he received his Ph.D. 
degree in 1901. H e  made an exhaustive examination of the re- 
action between double carbon linkages and the oxides of nitrogen 
and a study of hydrazines whichled to the discovery of free radicals 
containing divalent and tetravalent nitrogen. Subsequent research 
proved that free radicals of this type and the ions with the same 
composition could be distinguished by a characteristic band spec- 
trum for the free radicals. This problem is important t o  structural 
organic chemistry. FVieland proposed a mechanism by which 
halogens and the nitro group are introduced into the benzene nu- 
cleus and for the action of nitric acid on the hydrocarbon double 
bond, thus helping to unify the internal relationship between 
aliphatic and aromatic organic compounds. His studies of natural 
substances include morphine alkaloids, a yellow butterfly pigment, 
the bitter principles of hops and a synthesis of inosite. I n  addition 
to the clarification of the structure of the bile acids, Wieland also 
introduced a dehydrogenation theory of oxidation of importance 



to physiology, biochemistry and medicine. His revision of Ludwig 
Gattermann's Die Praxis des Organisclzer~ Chewziket-s (Laboratory 
J fe thods  of Osganic Clzeln,istry, first published, 1894; 34th ed.. 
1952) is a classic. l17ieland was professor of chemistry at  Munich; 
and ~vhen he retired in 1953 was head of the Chemisches Staats- 
institut, Munich. H e  died Aug. 5: 1957, in Munich. (V. Bw.) 

WIELICZKA, a mining town in Poland, 9 mi. S.E. of Cra- 
COW. Pop. (1950) 9,000. I t  is built over the celebrated salt mines 
lvhich are the richest in Poland and among the most remarkable in 
the world. Inside the mines are 16 ponds. The salt of Wieliczka 
is well known ior its purity and solidity, but has generally a gray or 
blackish colour. The date of the discovery of the mines is un- 
known, but they were already worked in the 11th century. The 
mines suffered from inundations in 1868 and 1879, and the soil on 
which the town is built shows subsidence. 

WIEN, WILHELM (1864-1928), German physicist and No- 
bel prize ~vinner, \\-hose researches covered almost the whole sphere 
of physics. was born on Jan. 13, 1864, a t  Gaffken, East Prussia. 
He studied at  the universities of Gottingen, Heidelberg and Berlin, 
and in 1890 entered the Physicotechnical institute near Berlin as 
assistant to Hermann von Helmholtz. In  1896 he was appointed 
professor at  the technical high school, Aix-la-Chapelle; in 1899 he 
went to Giessen, in 1900 to Wurzburg, and in 1920 to Munich. 
He wrote on optical problems; on radiation, especially black-body 
radiation, for which in 1911 he was awarded the Nobel prize; on 
water and air currents, on discharge through rarefied gases, cathode 
rays, X-rays and positive rays. Wien's most important contribu- 
tions to black-body radiation are contained in the two laws named 
after him. From his formula for the energy density associated with 
a definite \i7ave length at  a certain temperature, he obtained what is 
known as Wien's displacement law : the product of the wave length 
at  nhich the energy density is a maximum and the absolute tem- 
perature is a constant. Wien also developed a formula for the 
energy distribution of black-body radiation; this was found to hold 
for short wave lengths only but is important as a link in the chain 
~ h i c h  led to Planck's formula (see also THERMOMETRY). His work 
on positive rays is of great importance; he showed that these rays 
underwent electrostatic and magnetic deflection as early as 1898 
and continued his researches on this subject. In  1913 he lectured 
at Columbia university on problems of modern theoretical physics. 
He died on Xug. 30, 1928. 

IVien was the editor of the Annalen der Physik from vol. 21 
(1906). His chief \vorks are Lehrbuch der Hydrodynanzik (1900) ; 
iVezlel-e Proble?ne der theoretiscl~en Physik (1913); Die Relativi- 
tatstizeorie vo?n Standpunkte der Physik und Erkenntnislehre 
(1921). 

WIENER-NEUSTADT, a town in Nieder-~sterreich 
(Lower Austria), from 1938 to 1945 the Reichsgau Niederdonau, 
a t  the divergence of routes from Vienna to the Semmering pass and 
to Hungary via the Sopron gate. Founded in 1192, it contains a 
12th-century castle built by Duke Leopold V, converted by Maria 
Theresa in 1752 into a military academy and after 1919 a school 
for boys; the 13th-century Romanesque Liebfrauen church; and 
the 15th-century Cistercian abbey with its rich library and mu- 
seum. IViener-Neustadt became an industrial town with special in- 
terests in locomotives and railway stock, machinery, textiies and 
leather goods, sugar refining, paper-making and the manufac- 
ture of pottery. Trade is facilitated by a canal to the capital, 
chiefly used for the transport of coal and timber. Pop. (1951) 
30:559. 

WIESBADEN, the capital since 1945 of the Land of Hesse, 
Ger., and one of the oldest spas in Germany, lies in a valley under 
the southern spurs of the Taunus range. East and west the town 
is sheltered by chains of hills but to the south the valley runs into 
the plain of the Rhine. The old city is built a t  heights varying be- 
t~veen 358 and 556 it .  above sea level; the suburbs Biebrich and 
Schierstein are situated on the river. Since 1945 Kastel, Amone- 
burg and Kostheim, suburbs of Mainz on the Wiesbaden rather 
than the Mainz side, have been administered by the city of Wies- 
baden. Pop. (1950) 220,741; (1957 est.) 249,900. 

The city is famous for its 27 hot springs, among them Koch- 
brunnen, Adlerquelle and Faulbrunnen. I n  addition to the Wil- 

helmstrasse, Langgasse and Kirchgasse are the main shopping 
streets, and there are many promenades and large parks. Although 
the city suffered destruction during TVorld War 11, some of the 
older buildings survived : the old town hall (1610), the new toxbn 
hall (1887), the Kaiser Friedrich baths (1913), the Griechische 
Kapelle or Greek chapel (1855) and the castle nh ich  now houses 
the Landtag (administrative offices) of the Land Hesse. The  state 
theatre opened as an opera house and playhouse in 1894. The  mu- 
nicipal museum houses a picture gallery. The main railmay line 
up the Rhine valley passes through Il'iesbaden, and a n  overland 
coach senrice links the town \vith cities in France. Belgium and 
the Netherlands. Boats go to Cologne, Mainz and Frankfurt-on- 
Main. 

I t s  varied industries include iron foundries, metal and concrete 
vorks, chemicals, textiles, printing and plastics. A noted wine 
centre. i t  is famous for its Sekt  (German champagne). 

History.-The first Roman earth fortifications, erected in 12 
B c . ,  were superseded by stone fortifications in A.D. 83, and the 
Roman settlement with its important springs was known as Aquae 
llattiacorum. The Roman wall Heidenmauer v7a< built about 370. 
The place mas the site of a Franconian palace and of St.  Mauritius 
church, built bet~veen 750 and 775. The name Wisibada (meado~v 
spring) appears in 829. In  the mid-13th century Wiesbaden be- 
came an imperial city, passing tonard the end of the century t o  
the couilts of Xassau; in 1744 it became the seat of government of 
the principality Nassau-Usingen; from 1806-66 it  was the capital 
of the duchy of Nassau. when it passed n i th  that duchy to Prussia. 
The city then became capital of the Prussian district of m7iesbaden 
of the province Hesse-Kassau. After LTorld War  I1 it became 
the capital of the newly created Land of Hesse. (H. M.-~VH.)  

WIESER, FRIEDRICH VON (185 1-1926), Austrian econ- 
omist and sociologist, one of the leaders of the so-called Austrian 
school, which developed the marginal utllity theory of economic 
value into a full explanation of price phenomena, was born a t  
Vienna on July 10, 1851. He was professor at  the universities of 
Prague and Vienna, and from 191 7 to 1918 minister of commerce 
of Austria. Wieser realized earlier and more clearly than other 
marginalists (except LCon Walras) that he was formulating the 
laws of value not only of capitalism but of any rational economy; 
in this respect he anticipated ideas that came to full fruition only 
in the 1930s. His tendency to combine a sociological mith a n  
economic approach was a useful counterweight to  the exclusive 
devotion to abstract economic reasoning on the part  of other mar- 
ginalists. Wieser's writings include Der ~zatiirliclze TPert (1889) ; 
Theorie der gesellschaftliche?z Wirtschaft  (1914 ; Eng. trans., So-  
cial Economics,  by A. Ford Hinrichs, 1927) ; and D a s  Gesetz  der 
Macht  (1926). H e  died on July 23, 1926. (C. L.) 

WIG, the short form for  periuig, derived from the French 
perruque, is an artificial head of hair or hair piece worn as a per- 
sonal o r  theatrical cosmetic adornment, disguise o r  symbol of 
office. 

The wearing of wigs dates from earliest recorded times, and 
Egyptian mummies have been found so adorned. I n  ancient 
Greece wigs were used by men and momen. 4 reference in Xeno- 
phon and a story in Aristotle suggest that migs were introduced 
from Persia and were in use in Asia Minor. The elaborately friz- 
zled hair worn by some of the figures in the frescoes found a t  Cnos- 
sos indicates that wearing artificial hair mas known to the Cretans. 
Lucian, writing in the 2nd century, mentioned \vigs of both men 
and women as a matter of course. The theatrical wig was also in 
use in Greece, the various comic and tragic masks having hair 
suited to the character represented. These conventions appear to  
have been handed on to the Roman theatre. 

In Rome wigs came into use in the early days of the empire. 
They were also known to the Carthaginians; Polybius said that 
Hannibal used wigs as a means of disguise. Juvenal described 
Messallina as assuming a yellow wig for her visits to  brothels: 
Later the fashionable ladies of Rome almost universally adopted 
the use of hair pieces, and references in the writings of Ovid and 
Martial indicate that the golden hair imported from Germany was 
most favoured. The chief names for wigs were galerus, galericu- 
Z z m ,  corymbium, capillarnentz~nz, caliendrum, etc. Galerus meant  



a skullcap, or coif, fastening under the chin and made of hide or fur. 
worn by peasants, athletes and flamens. The first men's wigs then 
would have been tight fur caps simulating hair. Women continued 
to  have wigs of different colours as part of their ordinary wardrobe 
and  Faustina, wife of Marcus Aurelius, is said to have had several 
hundred. Some portrait busts, e.g., that of Plautilla in the Louvre, 
Paris,  had the hair made removable so that by changing the wig a 
s t a tae  would never be unfashionable. 

T h e  periwig of the 16th century merely simulated real hair, 
either as an adornment or to correct nature's defects. In  the 17th 
century, in France, the peruke (pe r ruqz~e )  was worn as a distinc- 
tive feature of costume. I n  1620 the AbbC de la Riviire appeared 
a t  the court of Louis XI11 in a periwig made to simulate long fair 
hair. Four years later the king himself, prematurely bald, also 
adopted one and thus set the fashion. 

Louis XIV,  who as a youth was proud of his abundant hair, did 
not  wear a wig till after 1670. From Versailles the fashion spread 
through Europe. After the Restoration in England, under Charles 
11, the wearing of the peruke became general. Samuel Pepys re- 
cords that he parted with his own hair and "paid £3 for a periwigg," 
and  on going to church found that "it did not prove so strange 
as I was afraid it would." Under Queen Anne the wig attained its 
maximum development, covering the back and shoulders and float- 
ing down over the chest. Many varieties were perfected. Smaller, 
less pretentious wigs, custom-ordered from London, were also worn 
in the American colonies. 

T h e  differentiation of wigs according to class and profession ex- 
plains why. when early in the reign of George I11 the general 
fashion of wearing wigs began to wane and die out, the practice 
held its own among professional men. I t  was by slow degrees that 
doctors, soldiers and clergymen gave up the custom. I n  the church 
i t  survived longest among the bishops. Both the French and Amer- 
ican Revolutions saw the sweeping away of many social customs, 
including class distinctions indicated by hair styles and wigs. LTigs 
are  noxi, 17,~orn as part of the official costume only in Great Britain, 
by judges and barristers. Post-World TVar I1 Britain, however, 
saw the emergence of therapeutic prescription hair pieces or tou- 
pees as an integral part of the socialized medical program. 

I n  the United States, with the development of television (call- 
ing for close-up cameras j and greater emphasis upon youthfulness 
and realism in the movies and theatre, the ancient art  of wigmaking 
turned the full cycle. Since the early 1950s the trend toward men's 
hair pieces continuously gained in social custom and acceptance. 
T h e  modern hair-piece industry has evolved entirely new styles 
and techniques of craftsmanship, in which the undetectable-yet 
'secure-collegiate crew cut is the counterpart to the peruke of 
yesteryear. 

For  the theatrical use of wigs see also MAKE-UP (STAGE, MOTION 

PICTURE ASD TELEVISIOK). 
See Pearl Binder; ~ l f u g s  and Morals (1955). (B. Z. K.) 
WIGAN, a market to~vn and a municipal, county and parlia- 

mentary borough of Lancashire. Eng., 183 mi. W.K.\\'. of Man- 
chester by road. Pop. (1951) 84.560 Area 7.9 sq.mi. The town, 
on the river Douglas, is the centre of the great south Lancashire 
coal field. A main line to Scotland runs through it as well as lines 
between Manchester. Liverpool and the west coast; the Leeds and 
Liverpool canal procides a means of transport by water. The tower 
of the parish church of A11 Saints is Iiorman. the remainder hav- 
ing been rebuilt in the 19th century. The beautiful octagonal war 
memorial was designed by Sir G. G. Scott. The  grammar school, 
founded in I 597, occupies a new building opened in 1937. There 
are  a mining and technical college and the Thomas Linacre Techni- 
cal school (1953). Mesnes park. close to the town centre, and 
Haigh hall and the Plantations, purchased by the corporation in 
1947, are open spaces. 

I t  is probable that the borough occupies the site of a Roman 
fort,  Coccium, and numerous Roman relics have been found. The 
name \Vigan is Saxon and according to the college of heralds TI'igan 
was made a borough under a royal ordinance of Henry I in 1100 

and it is upon this that its claim to he the oldest borough in Lan- 
cashire is based. After the Conquest. TVigan became part of the 
barony of Newton. Before Henry I l l ' s  reign, a rector secured the 

manorial privileges and in 1246 Henry I11 granted a charter to 
the rector by which Wigan was constituted a free borough and the 
burgesses were permitted to have a guild merchant. Wigan soon 
grew to be a medieval town of importance. A weekly market and 
two annual fairs have been held since 1258. I n  1314 Edward I1 
granted another charter which still exists. Wigan is the setting 
for the famous medieval legend of Mab's Cross used by Sir Walter 
Scott in The  Betrothed. 

During the Great Rebellion the town, from its vicinity to Lathom 
house and the influence of Lord Derby, adhered staunchly to the 
king. On April I ,  1643, the parliamentarians captured Wigan. 
The follo\ving month Lord Derby regained it for the royalists, but 
Col. Edward Ashton soon retook it. In  16j1 Lord Derby marched 
through Preston to \Vigan and at Wigan Lane, on Aug. z j ,  the 
royalist forces were defeated and Lord Derby was executed soon 
afterward. A new charter was given by Charles I1 in 1662 and 
Wigan is described in it as the "ancient and loyal" borough. Dur- 
ing the rebellion of 1745 the Young Pretender occupied quarters 
in the town. For a short period during the later 18th century the 
town became a spa through the discovery of chalybeate waters. 
Its subsequent history has been one of intense industrial and corn- 
mercial development. Wigan became a county borough in 1888. 

In  I 295 LVigan returned two members to parliament and again in 
i307; the right then remained in abeyance until 1547, but from 
that time until 1885. except during the Commonwealth, the bor- 
ough returned two members, and since 188; one member. 

TVigan was famous for cannel coal: and outcrops were mined 
early in the 14th century. Coal mining has been largely carried 
on since the 17th century. though many mines in the immediate 
vicinity have been exhausted. Ancient industries were pewter 
making. pottery manufacture and bell founding. Cheap coal led 
to the development of large ironworks from the 18th century on- 
ward and the manufacture of blankets and other woolen goods was 
once of some significance. The principal industries today apart 
from coal mining are cotton spinning and weaving, clothing manu- 
facture, heavy engineering and the manufacture of preserved foods. 
Other industries are plastics. coachbuildisig and the manufacture of 
fertilizers. foot~vear, furniture and telephones and electrical equip- 
ment. There are tar,  rubber, oil, grease. vinegar and paint works. 

(H: H. G. A.)  
WIGGIN, KATE DOUGLAS (18 j6-1923). U.S. novelist, 

was best known as the author of the "Rebecca" books. Daughter 
of Robert N. Smith, a lawyer, she was born in Philadelphia. Pa.. 
Sept. 2 8 .  18j6, whence her family removed to Hollis. Me. She 
was educated at home and at various seminaries including Abbot 
academy (Andover. Mass.), and when 17 years of age joined her 
family in California. Having been a member of Miss hIarwedel's 
pioneer training class, she was called from her teaching in Santa 
Barbara to establish in San Francisco the first free kindergarten on 
the west coast i 18 78 ) .  and organized her own California kinder- 
garten training school in 1880. She married. in 1881. Samuel B. 
IViggin. who died in 1889. In  1895 she married George C. Riggs, 
hut continued to write under the name of Wiggin. She died in 
England. Aug. 24. 1923. Her interest in children's education was 
s h o ~ ~ n  in numerous books, but her literary reputation rests on her 
prose fiction: T h e  Birds' Clzristmns Ctrrol ( 188 j ) ,  the Penelope 
series ( j  vol.) : Rebecca of Szllz?zybrook Farvz (1903) ; N e w  Chrorci- 
cles of Rebecca (1907) ; and Tile S t o r y  of LPczitstill Bnxter (1913). 
Scveral of these were dramatized with the assistance of collabo- 
rators. An autobiographical volume is M y  Garden of Memory  
(1923). 

A uniform "Quillcote" edition of her books appeared in ten volumes. 
,See also l o r a  Archibald Smith, K a t e  Douglas W i f i ~ i n  as Her Sister 
Knew Her (192;) ; and a short biography with a bibliography by Helen 
Frances Benner (Orono, Me., 1 9 5 6 ) .  

WIGGLESWORTH, MICHAEL (1631-1705). American 
clergyman, physician and poet. was born in England (probably in 
Yorkshire) Oct. 18, 1631. His father, persecuted for his Puritan 
faith. emigrated with his family to Iiew England in  1638. and 
settled in New Haven. In  1651 Michael graduated at Harvard, 
where he was a tutor (and a fellolv) in 1652-54 and again in 1697- 
1;oj. Having fitted himself for the ministry, he preached at 



WIGHT-WIGTOWNSHIRE 
Charlestown in 1653-54, and in spite of ill health was pastor at 
Malden. Mass., from 1656 until his death. June 10, r i o j .  IViggles- 
worth is best known as the author of The  Day of Doom;  or a 
Poetical Description o f  the Great and Last Judgment (1662): an 
exposition of Calvinistic theology which children were made to 
learn like a catechism. I t  went through various editions and vas 
reissued several times in the 18th and 19th centuries. An edition 
by K. B. Murdock. with drawings adapted from early Sew Eng- 
land gravestones by Wanda Gig. was published in 1929. 

WIGHT, ISLE OF, lies off the south coast of England and 
is a part of Hampshire. separated from the mainland by the 
Solent. I t  is 2 2 i  mi. from east to west and '133 mi. from north 
to south with an area of 147.1 sq.mi. and a population (1951j of 
9 j.62 j. The climate is mild and healthy. 

Newport, at the head of the Medina estuary. is the chief town; 
Cowes. at the mouth, the principal port and a great centre of 
sailing and yachting. Holiday resorts are C o ~ ~ e s .  Ryde and Sea- 
view, Bembridge. Sandown! Shanklin, Ventnor. Fresh~~ate r  Bay. 
Totland Bay and Irarmouth. There are airports at Bembridge and 
Sandown. Osborne house, near Cowes. a residence of Queen Yic- 
toria and the scene of her death, was presented to the nation by 
King Edward VII in 1902. Farringford at Freshwater, now a 
hotel. was the home of Alfred Lord Tennyson. The principal com- 
munications with the mainland are between Ryde and Portsmouth, 
Cowes and Southampton. and Yarmouth and Lymington. 

Its unique geological structure gives the island many rock 
formations within a small compass and a consequent variety of 
scenery and natural history. The central range of downs from 
Culver cliff in the east to the Needles in the west is the thickest 
bed of chalk in the British Isles. Off the western promontory rise 
the Keedles. three detached masses of chalk about IOO it. high. 
Piorthward the chalk dips steeply below the Tertiary rocks. with 
heavy soils which support many trees. The Forestry commission's 
woodlands in the island extend to over 4,000 ac.. Parkhurst forest 
covering 1.312 ac. Southward the beds dip more gently and there 
is a second range of downs in the extreme south which reach 787 
f t .  on St. Boniface down. The south coast is mostly cliff bound. 
and between St. Catherine's point and Dunnose extends the Un- 
dercliff. a series of terraces formed by the slipping of the chalk and 
Upper Greensand over the Gault Clay. The upper cliffs shelter 
this area. Off the coast near Brook is a now petrified submerged 
forest. Alum was formerly obtained at Alum bay, now visited for 
its multicoloured sandstone cliffs. 

Three rivers, the eastern Tar. hledina and western Yar, flow 
northward into the Solent. The Lledina almost bisects the island; 
while the western Yar almost insuiates the western Wight. Along 
the south coast the action of small streams on the soft rocks has 
h o l l o ~ ~ e d  out steep and beautiful gullies known as chines, the 
most famous being at Shanklin and Blackgang. 

The Isle of IVight County council was established in 1890. 
There are two boroughs. Il'export (pop.. 19 j ~ .  20.430) and Ryde 
(20.1oj) and three urban districts. -4 separate court of quarter 
sessions was established in 1951. In 1927 the island was trans- 
ferred from the diocese of Winchester to the newly founded dio- 
cese of Portsmouth. The island returns one member to 
parliament. 

History.-There are traces of human occupation at every pe- 
riod from the Paleolithic onward. but the Early Bronze Age (c. 
1900-1 joo B.c.) seems to have been the period of most intense 
prehistoric settlement. A hoard of bronze \Yeapons of this period 
was found on Arreton down in ~ j g j .  another at Moon's hill near 
Totland in 1942 and in 1954 a fine grooved bronze dagger of 
"Wessex" type was found in the side of a burial mound on Xrreton 
don-n. The Romans named the island 17ectis and there are many 
relics of their occupation after i'espasian annexed it in A.D. 43. 
but no trace of a town or a military site. The Jutes probably 
settled there and in 661 it was annexed by LVulfhere to If:essex 
and subsequently bestowed on the king of Sussex. In 998 it rras 
the headquarters of the Danes. From the 14th to the 16th century 
the island was under fear of invasion by the French, ~ h o  in 1377 
burned I-armouth and so devastated Piewport that it lay unin- 
habited for two years. In 1404 a French force landed and de- 

manded tribute which was refused and the French returned home. 
Another raid was attempted in 154j when a French fleet of 225 
ships drew up off Brading harbour and wrought much destruction. 
As a result forts were constructed at Cowes. Sandown, Freshwater 
and Yarmouth. Charles I was imprisoned in Carisbrooke castle in 
1647-48 as were, in 1650. his two children, the princess Elizabeth 
and Henry. duke of Gloucester. the former dying there. 

The lordship of the island was granted by William the Con- 
queror to LVilliam Fitz-Osbern, but escheated to  the crown. I t  
was bestowed by Henry I on Richard de Redvers, whose descendant 
Isabella de Fortibus sold it to Edward I in 1293. 

The island quarries have been worked from remote times, that 
of Quarr supplying material for Winchester cathedral. Apart 
from agriculture and catering for visitors the main industries are 
shipbuilding and aircraft construction at Cowes. 

Antiquities include about I jo mounds, mostly Bronze ,4ge, in- 
cluding three long barrows on several of the chalk downs ; the Long 
Stone a t  Mottistone, a monolith (presumably Neolithic) 13 i t .  
high; Roman villas at  Brading. Shide and Carisbrooke; an earth- 
work on Chillerton down called The Five Barrows; Carisbrooke 
castle. a beautiful ruin. built chiefly in the 12th century; a ruined 
14th-century lighthouse on St. Catherine's down; and the remains 
of the medieval Cistercian abbey at Quarr, near Ryde. 

BIBLIOGR.\PHY.-~~C~O& County History o f  Hampshire and the 
lsle o j  Wight, 6 vol. (London, 1900-14); R. Worsley. The History of 
the Isle of Wight (London, 1781) ; P. G. Stone, The Architectural An- 
tiquities of the Isle of Wight, 2 vol. (London, 1891) ; F.  E. Morey (ed.), 
.4 Guide to the .Vatural History of the Isle o f  Wight (Newport, 1909) ; 
H. Kokeritz, The Place-names of the Isle of Wight (Uppsala, 1940); 
H .  J .  0. White, 4 Short Account of  the Geology oj the. Isle o f  Wight 
(Condon, 1 9 2 1 ) .  (L. H. B . )  

WIGMAN, MARY (1886- ): German dancer who was an 
outstanding pioneer of the modem expressive dance as developed in 
central Europe, was born on Nov. 13, 1886 in Hanover. She stud- 
ied under Rmile Jaques-Dalcroze and Rudolf von Laban, the latter 
of whom is best known for his widely accepted system of dance 
notation. Wigman gave her first solo concert in Switzerland in 
1918 and thenceforth worked independently, formulating her own 
theories of movement. She often danced without music o r  with 
percussion accompaniment. She toured the United States alone in 
1930-31 and with her group in 1933. She taught extensively in 
Germany and Switzerland; her pupils included Harald Kreutzberg 
and the noted choreographer Hanya Holm. (LN. ME.) 

W I G S T 0 N ; a n  urban district in the Harborough parliamentary 
division of Leicestershire, Eng., 4 mi. S. of Leicester. Pop. (195 I )  
I 5,457. Area 5.4 sq.mi. The parish church is dedicated to  St. 
Wulfstan (Wolstan), 11th-century bishop of Worcester, and in 
Domesday Book the village appears as Wichingestone-the "tun" 
or settlement of vikings. Since the 17th century Wigston has 
been known for its hosiery which, in 1956, was made in about 30 
factories. Other industries are clothing, boots and shoes and 
wooden heels, biscuits, drums and other percussion instruments, 
and salt refining. 

WIGTOWNSHIRE (sometimes called WEST GALLOWAY), 
a southwestern county of Scotland, bounded north by  Ayrshire, 
east by Kirkcudbrightshire and U'igtown bay, south by the Irish 
sea and west and north by the North channel. Including the island 
of St. Helena: a t  the head of Luce bay, its land area is 487.5 sq.mi. 
Pop. (1951) 31,620. On the eastern boundary the estuary of the 
Cree expands into Wigtown bay, between which and Luce bay 
extends the promontory of the Machars or Machers, terminating 
in Burrow head. By the indentation of Luce bay on the south and 
Loch Ryan on the north the hammerheaded peninsula of the Rhins 
(Rinns or Rhinns) is formed, of which the Mull of Galloway, the 
most southerly point of Scotland, is the southern, and Milleur point 
the northern extremity. Loch Ryan is a natural harbour of which 
Stranraer is the port. 

A line northeast from the coast about 3 mi. S. of Portpatrick 
divides the county so that practically all the rocks on the north- 
ern side are of Ordovician age, while those on the south are 
Silurian. This line coincides with the general direction of the 
strike of the beds throughout the county. Glacial moraines and 
drumlins are widespread and are well seen between Glenluce and 
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Newton Stewart and south of Wigtown. On the coasts of Luce 
bay and Loch Ryan raised beaches are found at  levels of z j  ft. 
and jo ft. above the sea. Toward the Ayrshire border, hills reach 
1,000 ft. in height. The chief rivers are the Cree and the Blad- 
noch. Most of the numerous lochs are small. 

The .history of Wigtownshire is hardly distinguishable from that 
of Galloway (9.v.). Evidences of prehistoric occupation are prev- 
alent in the form of hill forts, cairns, standing stones. hut circles 
and crannogs or lake dwellings. There are so few Roman remains 
that  it  has been concluded they effected no permanent settlement 
there. Ninian, the first Christian missionary to Scotland, is said 
to have landed at  Isle of Whithorn in 396 though some scholars 
put his foundation as late as 430-440. A monastery was built at 
Whithorn, and, though the bishopric founded in the 8th century 
was shortly afterward removed, it  was established again in the 
~ z t h ,  when the priory erected by Fergus, "king" of Gallo~\7ay, be- 
came the cathedral church of the see of Galloway; it is now in 
ruins. Glenluce abbey, a Cistercian house founded in 1190, is also 
ruined. At Kirkinadrine are three stones with the Christian Chi 
Rho symbol dating from about the jth-6th century. 

Malcolm MacHeth, who had married a sister of Somerled, lord 
of the Isles, headed about I I jo a Celtic revolt against the intrusion 
of Anglo-Norman lords! but was routed at  Causewayend near the 
estuary of the Cree. In  the disorder of the realm during David 11's 
reign East Galloway had been surrendered to Edward I11 (1333), 
but Wigtownshire, which had been constituted a shire in the pre- 
vious century and afterward called the Shire to distinguish it from 
the Stewartry of Kirkcudbright, remained Scottish territory. In 
1372 the then earl of Wigtown sold his title and estates to the 3rd 
earl of Douglas, and under that family in 1426, the region came 
under the general law. Soon after the fall of the Douglases (14 j j )  
the Kennedy family obtained a preponderating influence in Wig- 
townshire. Gilbert, the 4th earl! held the shire for Mary, queen 
of Scots, when she broke with the Lords of the Congregation, but 
could do little for her cause. 

Among ancient castles are the cliff towers, possibly of Norse 
origin, of Carghidown and Castle Feather near Burrow head; the 
ruins of Baldoon (south of Wigtown), and those of Carscreugh, 
(northeast of Glenluce), both associated with events which sug- 
gested to Sir Walter Scott the romance of T h e  Bride of Lammer- 
m o o r ;  Corsewall near the northern extremity of the Rhins; the 
Korse stronghold of Cruggleton, south of Garliestown; Dunskey, 
south of Portpatrick, built in the 16th century, occupying the site 
of an older fortress; the fragments of Long castle a t  Do~valton loch, 
the ancient seat of the MacDonells; Myrton, the seat of the 
MacCullochs, in Mochrum parish; and the ruined tower of Sorbie, 
the ancient keep of the Hannays. 

The  soil is of a light loamy nature, particularly in the Rhins 
where from 30% to jo% of the arable land is annually under the 
plow. In the Machars area, where more stony outcrops appear, 
the percentage under the plow is rather less. Grass is the chief 
crop. The high land is devoted mainly to the rearing of sheep 
and store cattle. Over 2 , 0 0 0  ac. of the shore land annually pro- 
duce the earliest potatoes in Scotland. Farm cheese making, which 
a t  one time was the chief dairy product, has almost ceased. Ayr- 
shire cattle are still the favourite dairy breed while Galloways and 
their crosses are popular as beef breeds. A few pedigree flocks of 
Border Leicester sheep are kept chiefly to provide rams for crossing 
purposes. Pigs are increasing in numbers as are hens. 

The four small burghs are Yewton Stewart (pop., 1951, 1,997), 
Stranraer (8,618), Whithorn (1,068) and Wigtown (1:376), the 
last three being royal burghs. In  1951 there were 65 persons 
speaking Gaelic and English. There is regular communication by 
mail steamer between Stranraer and Larne in County Antrim, Ire. 

See H .  Maxwell, A His tory  o f  Dumfr i e s  and Ga l loway  (1896) ; The 
Land of Britain Survey, Kirkcudbright  and W i g t o w n  (1941) ; Royal 
Commission on Ancient and Historical Monuments . . . Scotland, 
G a l l o w a y ,  vol. I (19x2) ; Transactions and  Journal  of t h e  Proceedings 
of the Dumfriesshire and Galloway Natural History and Antiquarian 
Society (1863 e t  seq. ) .  

WIGWAM, a term loosely adopted as a general name for the 
houses of North American Indians. I t  is, however, strictly applied 
to  a particular dome-shaped or conical hut made of poles lashed 

together at the tops and covered with bark. The skin tents of 
many of the Plains Indians are called tepees. "Wigwam" is from 
the Algonkian. 

WIHTRED (d. 725), king of Kent, son of Ecgberht, came to 
the Kentish throne in 690 after the period of anarchy following 
the death of Eadric. Bede states that Wihtred and Swefheard 
were both kings in Kent in 692, and this statement would appear 
to imply a period of East Saxon influence (see KENT [kingdom]). 
while there is also evidence of an attack by Wessex. Wihtred, 
however, seems to have become sole king in 694. At his death in 
725 he left the kingdom to his sons Aethelberht. Eadberht and 
Alric. A code of laws issued by him in a council at a place called 
Berghamstyde (probably 695) is still extant. 

WILAMOWITZ-MOELLENDORFF, ULRICH VON 
(1848-1931), great German classical scholar and teacher, who 
threw new light on almost every aspect of the ancient world, was 
born at Markowice, near Poznan, on Dec. 22, 1848. After study- 
ing at the universities of Bonn and Berlin and traveling in Italy 
and Greece he became Privatdozent at  Berlin in 1874. In 1878 he 
married the daughter of the famous scholar Theodor Mommsen. 
He mas appointed university professor successively a t  Greifswald 
(1876), Gottingen (1883) and Berlin (1897). 

He died at  Berlin on Sept. 2 j, 1931. 
A man of strong personality and vigorous mind, who aimed at 

revivifying the past by an imagination controlled by strict scholar- 
ship ii7ilamowitz made fundamental advances in metrics, epig- 
raphy, papyrology, topography and textual criticism. as well as in 
literary and historical studies on ancient authors. His works in- 
clude editions of various Greek texts, the most important being 
that of Euripides' Heracles, and books on Greek poetry, the 
Homeric question, Plato and Greek religion. He was also a bril- 
liant translator of Greek verse. 

BIBLIOGRAPHY.-Wilamowitz-Bibliographic 1868 bis 1929 (1929). 
For his life see his own Erznnerungen (1928; Eng trans., 1930). For 
his Latin studies see E. Fraenkel in Journal of R o m a n  Studies,  38:28- 
34 (1948). 

WILBERFORCE, SAMUEL (180 j-1873), English bishop, 
third son of William Wilberfoke (q.v.), was born at  Clapham com- 
mon, London, on Sept. 7. 1805. He graduated from Oriel college, 
Oxford. in 1826, and was ordained in 1828. In 1830 he became 
rector of Brightstone, Isle of Wight. Although a high churchman 
Wilberforce held aloof from the Oxford movement ; in 18 j8  his di- 
vergence from the "Tract" writers became so marked that New- 
man declined further contributions from him to the British Critic. 
In 1839 he published Eucharistica (from the old English divines), 
to mhich he wrote an introduction. Agathos and Other Sunday 
Stories, and a volume of University Sermons,  and in the following 
year Rocky  Island end Other Parables. In  March 1844 he was 
made dean of Westminster, and in October bishop of Oxford. 

In 1847 the bishop signed the remonstrance of the 13 bishops to 
Lord John Russell against R. D. Hampden's appointment to the 
bishopric of Hereford. He endeavoured to obtain assurances from 
Hampden; but, though unsuccessful, withdrew from the suit 
against him. The establishment of a Roman hierarchy in England 
in 18jo brought the high church party, in which Wilberforce was 
prominent, into temporary disrepute. 

His attitude toward Essays and Reviews (1861), against which 
he wrote an article in the Quarterly, won him the gratitude of the 
lolv church party, and latterly he enjoyed the confidence of all 
except the extreme men of either side. On the publication of J. W. 
Colenso's Commentary  072 the Romans  in 1861. Wilberforce sought 
a private conference with the author; but after the publication of 
the first t~vo  parts of the Pentateuch Critically Examined he drew 
up the address of the bishops which called on Colenso to resign his 
bishopric. Though opposed to the disestablishment of the Irish 
Church, yet, when the constituencies decided for it ,  he advised that 
no opposition should be made to it by the house of lords. After 
24 years in the diocese of Oxford. he Tvas translated by Gladstone 
to ii'inchester. He was killed on July 19, 1873, by a fall from his 
horse near Dorking, Surrey. 

See Life of Samuel Wilberforce, W i t h  Selections F r o m  His Diary  and 
Correspondence, vol. i, ed. by Canon A. R. Ashwell, and vol. ii and iii, 
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ed. by his son R. G. Wilberforce (1879-82) ; R. G. WiIberforce also 
wrote a one-volume Li fe  (190 j) . 

WILBERFORCE, WILLIAM (1759-1833). English poli- 
tician and philanthropist, is chiefly associated xt-ith the abolition of 
the slave trade. He was born at Hull on Aug. 24; 1759 He m.as 
descended from an old Torkshire landed family. but his father, 
;vho died when William was nine! \?-as associated with commerce. 
Tl'ilberforce \vas educated at Hull grammar school and St. John's 
college. Cambridge. He was not an outstanding student, but he 
17-as a good companion and friend. Soon after leaving the uni- 
versity, and already possessed of a considerable fortune which 
he inherited from his grandfather and uncle. he became a member 
of parliament for Hull in 1780. As a friend and colleague of 
kVilliam Pitt. who was his contemporary at Cambridge, he Tvas 
elected member of parliament for Yorkshire at the election of 
1784% and offered Pitt valuable support in the house of commons. 
He became renowned for his parliamentary diplomacy and his pri- 
vate influence with men in office. 

Although never firmly bound by party ties. TVilberforce through- 
out his life remained loyal to Pitt's principles. .Slthough an early 
supporter of parliamentary reform and of Roman Catholic emanci- 
pation in the 1;8os. the experience of the French Re\~olution 
made him increasingly conservative. In  1812 he exchanged the 
representation of the large constituency of Porkshire for that 
of Bramber: Sussex. After 1815 he supported the corn laws and 
the repressive policy of the government in domestic affairs. In 
182j he retired from the house of commons, but a few months be- 
fore his death on July 29, 1833, he declared that he considered the 
first Reform bill too radical. 

\l-ilberforce's interest in slavery was prompted by religion and 
humanitarianism, but Pitt encouraged him in the cause as a 
tvorthy subject, suited to his character and outlook. Converted to 
evangelical Christianity in 1784 largely under the influence of Isaac 
Milner, one of his schoolmasters and later president of Queen's col- 
lege. Cambridge, he helped to set up in 1784 the Society for the 
Reforme.tion of Manners. and three years later the Abolition so- 
ciety. The former organization was designed to raise the moral 
standards of Englishmen, the latter to strike at the slave trade in 
the R e s t  Indies. On account of their ideals and purposes, IVilber- 
force and his friends were known as "the Saints," or, after his 
marriage in I 797 and acquisition of a house at Clapham. as "the 
Clapham sect." Along with Henry Thornton, Thomas Clarkson. 
Charles Grant, E .  J .  Eliot, Zachary Macaulap and James Stephen, 
he pressed for rigorous conduct and zeal for moral welfare. The 
program of the sect was canvassed in the periodical, the Christiun 
Observer,  ~ h i c h  first appeared in 1801. 

Wilberforce was neither an original thinker nor a man of out- 
standing energy, but he was a greatly respected leader of the 
antislavery movement and many other causes. While Clarkson 
conducted the agitation in the country, Wilberforce took every 
opportunity in the house of commons. where he was an able and 
influential speaker, to expose the evils and horrors of the trade. 
For the history of the various motions introduced by Wilberforce 
see SLAVERY. I t  ~vas  not until 1807, the year fol lo~~ing Pitt's 
death, that the first great step toward the abolition of slavery 
was taken. IVhen the antislavery society was founded in 1823! 
IVilberforce became a vice-president, but before his aim \\-as ac- 
complished he had retired from public life. The Emancipation 
act. which Tvas the culmination of his life's ~vork, was not passed 
until a month after his death. In later years \Vilberforce's name 
was identified v i th  championship of oppressed slaves and although 
his general v i e w  have subsequently been criticized, his reputation 
is firmly established. 

In 1797 Kilberforce published A Practical V i e w  of the  Pi*evail- 
ing  Rel igioz~s S y s t e m  of Psofessed Clzristians in the  Higlzev and 
Midd le  Classes of tlzis C o u n t s y  Contvasted w i t h  Real  Cl~vis t iani ty ,  
which n-ithin half a year vent through fire editions and was trans- 
lated into French. Italian. Dutch and German. 

BIBLIOGRAPHY.-R. I. and S. Wilberiorce (his sons), Life  of  Willianz 
U'ilberfo~ce, j vol. (London, 1838), shortened ed. by S. ITilberiorce 
(London, 1868) ; Covrespotzdeizce, ed. b y  his sons, z vol. (London, 1830). 
See also A. M. Wilberforce (ed.), T h e  Private Papers o f  T.Villianz Wilbev- 

force (London, 1897) ; Sir James Stephen, Essays in Ecclesiastical Biog- 
raphy ,  a vol. (London, 1849) ; H. M. Wheeler, T h e  Slaves' C h a l ~ ~ p i o n  
(London, 1859) ; J .  C. Colquhoun, Wilberforce, His Friends alzd Tinzes, 
and ed. (London, 186;) ; J .  Stoughton, I.Villianz Wilberforce (London, 
1880) ; J .  J .  Gurney, Familiar Sketch o f  6Vilberforce (Normich, 1838) ; 
J. S. Hartford, Recollections o f  IV. JVilbesjorce (London, 1854) ; 
R. Coupland, Wilberjorce, and ed. (London, Toronto, 1945). 

(A. BRI.) 
WILBYE, JOHN ( I  j 74-1638). English madrigal composer, 

was born at  Diss. Sorfolk, in 1574, the date of his baptism being 
March 9. For many years nothing was known of his life but many 
facts later came to light. His father was a well-to-do landon-ner: 
Matthew Wilbye. Through his early acquaintance with the Corn- 
wallis family at  Brome hall John became resident musician a t  
Hengrave hall. the seat of Sir Thomas Kytson. whose wife was 
Elizabeth Corn~vallis. The inventories of Hengrave give the items 
of furniture in Wilbye's rooms and the Hengrave Letter Book I1 
contains a letter from R

J

ilbye to a friend, which has been repro- 
duced in vol. V I  of T h e  E~zg l i sh  AIadrigal Sci jool .  I n  1628 Lady 
Kytson died. and JVilbye retired to Colchester. where he lived in 
the house of Lady Rivers, a daughter of the Kytsons. LVilbye 
died there in Sept. 1638. in his 65th year. 

Wilbye's madrigals are the most famous of the English school. 
H e  had in a supreme degree the quality of style and he obtained 
wonderful effects of contrast by his skill in grouping the voices. 
His First  S e t  of Engl i sh  ,Wadrigals t o  3, 4 ,  5 ,  a n d  6 I'oices was 
published in I 598, bearing the date April 1 2 ,  and was dedicated 
to Sir Charles Cavendish, son-in-law of Sir Thomas Kytson. I t  
contains 30 numbers, including the famous "Flora Gave Me Fair- 
est Flowers." 

The madrigals of the Secorcd S e t ,  dedicated to Lady Xrabella 
Stuart, which appeared in 1609. are even more finished in style. 
Among them are "Dran- on. Sweet Night"; "Stay, Corydon!'; and 
"Sweet Honey-sucking Bees." 

WILD, JONATHAN ( c .  1682-172j); English criminal, 
Tvas born about 1682 at TVolverhampton~ where his father Tvas a 
wigmaker. After a term of imprisonment he set up  as a receiver 
of stolen goods. LVild built up an immense business, posing as a 
recoverer of stolen goods, the thieves receiving a commission on 
the price paid for recovery. .I special act of parliament was 
passed by which receivers of stolen property were made acces- 
sories to the theft, but IVild's professed "lost property office" 
had little difficulty in evading the new la~v,  and became so pros- 
perous that t ~ v o  branch offices were opened. K'ild went on to 
arrange robberies himself, and he devised and controlled a huge 
organization, which plundered London and its approaches whole- 
sale. Such thieves as refused to xork with him received short 
shrift. The notorious Jack Sheppard, wearied of Wild's exactions, 
a t  last refused to deal viith him, whereupon Wild secured his 
arrest, and himself arrested Sheppard's confederate, "Blueskin." 
In  return for IVild's services in tracking down such thieves as 
he did not himself control, the authorities for some time toler- 
ated the offenses of his numerous agents. I f  an arrest were 
made. Wild had a plentiful supply of false evidence at  hand to 
establish his agents' alibi, and he obtained the conviction, by 
similar means, of such thieves as refused to recognize his author- 
ity. Such stolen property as could not be returned to the owners 
with profit was taken abioad in a sloop purchased for this work. 
At last he was arrested, tried at  the Old Bailey and, after being 
acquitted on a charge of stealing lace, found guilty of taking a 
reward for restoring it to the owner without informing the police. 
H e  was hanged a t  Tyburn on May 24, I 72 j. 

WILD CARROT (Daztcus caso ta) .  a biennial herb of the 
parsley family (Umbelliferae, q.u.1, native to Europe, northern 
Africa and Asia and extensively naturalized in Korth America as  
a weed, often exceedingly pernicious in pastures;meadows and fields. 
I t  is the parent species of the common root vegetable from which 
it differs chiefly in the size and quality of the root. The wild carrot 
springs from a deep, fleshy. conical root, with an erect stem. 1-3 
f t .  high, bearing much-dissected. hairy leaves and a great many 
small v-hite flowers crowded in a large globose or flat-topped clus- 
ter (compound umbel), often 3-5 in. across, the central flower of 
each umbel often purple. The ripening seed-vessels, which are 
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small and bristly hairy, often form a concave cluster, suggestive 
of  a bird's nest. Because of this the plant is popularly called 
crow's-nest or bird's-nest. I t  is also known as Queen Anne's lace 
because of the appearance of the flower clusters. Dairy products 
from cattle grazing on wild carrot are frequently tainted with a 
"carrot flavour." 

WILDE, OSCAR FINGALL O'FLAHERTIE WILLS 
(18j4-rgoo), English author, son of Sir LVilliam LVilde, a famous 
Irish surgeon. nas  born in Dublin on Oct. 16, 1 8 j 4 ;  his mother, 
Jane Francisca Elgee, was well known in Dublin as a graceful 
writer of verse and prose, under the pen-name of "Speranza." 
Having distinguished himself in classics a t  Trinity college, Dub- 
lin, Oscar \Vilde went to  Magdalen college, Oxford, in 1874, and 
won the Sewdigate prize in 1878 with his poem "Ravenna," be- 
sides taking a first-class in classical bioderations and in Literae 
Humaniores. At Oxford he adopted what to  undergraduates ap- 
peared the effeminate pose of casting scorn on manly sports, 
wearing his hair long, decorating his rooms with peacock's feathers, 
lilies, sunflowers, blue china and other objets d'art, which he de- 
clared it his desire to "live up to," affecting a lackadaisical man- 
ner, and professing intense emotions on the subject of "art for 
art!s sake"-then a new-fangled doctrine which J. hi.  Whistler 
was bringing into prominence. Wilde made himself the apostle 
of this new cult. At Oxford his behaviour procured him a duck- 
ing in the Cherwell, and a wrecking of his rooms, but the cult 
spread. I ts  affectations were burlesqued in Gilbert and Sullivan's 
travesty Patience (1881). As the leading "aesthete." Oscar 
LTilde became one of the most prominent personalities of the day; 
his affected paradoxes and his witty sayings were quoted on all 
sides, and in 1882 he went on a lecturing tour in the United 
States, where he wrote a drama, Vera, which was wroduced in 

Reading (1921) and Af ter  Berneval (1922), were published. See also 
A. Gide, Oscar Wilde (1905) ; A. Ransome, Oscar Wilde (1912) ; 
F. Harris, Oscar Wzlde, His Li fe  and Confessions ( 2  vols., N.Y.  1918) ; 
E. Bendz, Oscar Wi lde:  a Retrospect (L'ienna, 1921) ; Frances Win- 
war, Oscar Wzlde and the Yellow 'Nineties (1940). 

WILDER, THORNTON N N E N  (1897- ). U.S. au- 
thor, presented in his writings ordinary people who make the hu- 
man race seem worth preserving. He was born April 17, 1897. in 
Madison. Wls.; attended schools in California, China and Ohio; 
received his A.B. from Yale in 1920 and his M A. from Princeton 
in 192 j. He taught at  The University of Chicago (1930-37) and 
at Harvard (1950-51) and served in the U.S. army air force during 
World LYar 11. 

Wilder's novels, mostly historical, include The Cabala (1926), 
The Woman of Andros (1930), Heaven's M y  Destination (1934) 
and The Ides of March (1948). In  them he explicitly emphasizes 
the universality of what he portrays. In his novel The Bridge o f  
Sax Luis Rey  (Pulitzer prize, 1928) his use of six characters whose 
various lives end in the same disaster underscores his assertion 
that life is much the same for everyone. 

At times in his plays, e.g., The Matchmaker (1956), characters 
address the audience directly and stress the similarities between 
the events in the play and the spectators' own experiences. In 
Our T o - m  (Pulitzer prize, 1938) the lack of scenery helps keep 
the action from seeming limited to one small New Hampshire 
town; the stage manager's comments on the action also suggest the 
parallel to any tom7n anywhere. In The Skin of Our Teeth (Pul- 
itzer prize. 1943) deliberate anachronisms and the use of the same 
set of characters in various geological and historical periods tend 
to s h o ~  that human experience is much the same whatever the 
time or place. (Js. T. N.) 

New York. In  1884 he married Constance Lloyd. ~ e - h a d  already WILDERNESS, a large forest in Spotsylvania county, Va., 
published in 1881 a selection of his poems, which, howeler, only on the south bank of the Rapidan, extending from Mine Run on the 
attracted admiration in a limited circle. In  1888 appeared The west to Chancellorsville on the east. I t  is famous in military his- 
Happy Prince and Other Tales, illustrated by R'alter Crane and tory for the battles of Chancellorsville (1863) and Wilderness 
Jacomb Hood. This charming volume of fairy tales was followed (1864) during the American Civil War. 
up by Lord Arthzir Sa~zle 's  Crinzr, and Other Stories ( I ~ ~ I ) ,  and In the following accounts the names of the Confederate generals 
later by a second collection of fairy stories Tlze Hozise of Po~ne-  are italicized. 
granates ( ~ S g z ) ,  acknowledged by the author to  be "intended Chance1lorsville.-In May 1863 a three days' battle was 
neither for the British child nor the British public." Tlae Picture fought at Chancellorsville between the Army of the Potomac, 
of Dorian Gray (1891) was the mirror of the new aesthete. In  under General Hooker, and General Lee's Army of Northern Vir- 
1891 his tragedy in blank verse. The  Duchess of Padzra, was pro- ginia. Hooker had now at his disposal 1 2 , 0 0 0  cavalry, 400 guns, 
duced in S e w  Tork. But LVilde's first real success with the larger and rzo,ooo infantry and artillery, organized in seven corps. Lee 
public as a dramatist was with Lady T17inderntcre's Fan (St. counted only j 5,000 men of all arms effective Hooker detached 
James's Theatre, 1892), followed by A Tt'onzan of X o  Irnporta~zce ~o,ooo  cavalry, under Stoneman, to sweep round Lee's left, destroy 
(1893), A n  Ideal Husband (18gj)  and The I?nportance of Being the railways in Lee's rear and cut his line of retreat, and the 1st 
Earnest (189j) .  The wit and brilliance of these pieces helped and 6th corps under Sedgwick (40,000) to cross below Fredericks- 
them to keep the stage, and they are still occasionally revived. burg and pin Lee in his entrenched position, while with the re- 
I n  1893 the licenser of plays refused a licence to ]Tilde's Salonze, mainder he himself turned Lee's left by a wide maneuvre. Hooker 
but it was printed in French in 1893, and produced in Paris by on April 30 fixed his headquarters a t  Chancellorsville. Lee, judg- 
Sarah Bernhardt in 1894, and was translated into English in the ing that Sedgwick's advance was only a feint, called up "Stonewall" 
same year by Lord Alfred Douglas. Jackson's four divisions from below the Massaponax. At Chan- 

His success as a dramatist had by this time gone some way to cellorsville. Anderson's division was in position, and McLaws was 
disabuse hostile critics of the suspicions as regards his personal sent to support him. while Jackson took three divisions to the same 
character which had been excited by the apparent looseness of point, leaving Early's division (~o .ooo)  to observe Sedgwick. At 
morals which since his Oxford days it had always pleased him 11 A.M on May I ,  Hooker began his advance toward Fredericks- 
to  affect; but to the consternation of his friends, who had ceased burg. But when he encountered the columns of the Confederates, 
to credit the existence of any real moral obliquity, in 189j came also advancing, he fell back to Chancellorsville. There he was 
fatal revelations as the result of his bringing a libel action against almost impregnable t~ attack from the east or south. Lee, how- 
the marquis of Queensberry; arid at the Old Bailey, in May, Wilde ever, discovered a route by which the Federals might be attacked 
was sentenced to two years' imprisonment with hard labour for from the north and west. At 4 A.M. on May 2 ,  Jackson marched 
offences under the Criminal Law Amendment Act. He went westward, passed round the Federal right flank, then moved to take 
bankrupt soon after. I t  was a melancholy end to a singularly the Federals in reverse. Jackson's attack at  6 P.M. surprised the 
brilliant career. After leaving prison in 1897 he lived mainly on Federals, who fled in panic at nightfall, but Jackson was mortally 
the Continent, a t  Berneval and later in Paris under the name of wounded, and the attack lost impetus. Next day the attack was 
"Sebastian Melmoth." H e  died in Paris on Nov. 30, 1900. In resumed under Stuart, reinforced by Anderson, while McLaws now 
1898 he published his powerful Ballad o f  Reading Gaol. His threatened the left flank of the Federals and Fitz Lee's cavalry 
Collected Poe?rzs, containing some beautiful verse, had been issued brigade operated against their line of retreat. Hooker finally 
in 1892. While in prison he wrote an apology for  his life which gained an inner line of works covering the ford by which he ~ u s t  
was placed in the hands of his executor and published in 190 j. retreat. Meanwhile Early had checked Sedgwick, who had already 

BIBLIOGRAPHY.--OSC~~ WildeJs works were edited in 13 vols. (Igo8) abandoned his attack when Lee, on receiving word that Early was 
by Robert Ross, and two smaU collections of letters to Ross, After hard pressed, ceased to press Hooker's retreat and moved to 
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Early's aid. Thus on May 4, Sedgwick was assailed by Early, Tavern. Warren and Sedgwick were to hold Ewell occupied on 
McLaws and Anderson, and driven over the Rappahannock to the Pike by vigorous attacks. At j o'clock Hancock advanced, 
join the remainder of Hooker's beaten army, which had recrossed drove back and broke up Hill's divisions, and on his right Wads- 
the Rapidan on the night of May j and marched back to Fal- worth attacked their left rear. But after an hour's wood fighting 
mouth. That day Lee had once more countermarched to concen- the Union attack came to a standstill, and a t  this moment, the 
trate afresh against Hooker, but his attack, delayed by rain, found critical moment for the action of the 9th corps, Burnside was still 
that his quarry had slipped away. more than a mile away. Then Longstreet's corps attacked Han-  

Grant's Campaign of the Wilderness and Cold Harbor.- cock and forced him back several hundreds of yards. But by 7 :30 
On the evening of May 3,  1864, after dark, the Army of the the battle had become stationary. Longstreet attacked again and 
Potomac, commanded by Meade, left its winter quarters about gained more ground. When Grant realized the situation he broke 
Culpep~r  to maneuvre across the Rapidan with a view to fighting off one of Burnside's divisions from the 9th corps column and sent 
a battle a t  or near New Hope Church and Craig's Church. The it  to  the crossroads as direct reserve to Hancock. At this moment 
army and the 9th corps (Burnside), an independent command, Longstreet sent four brigades of infantry by a detour through the 
were directed by Lieutenant General Grant, who accompanied woods south of the Plank road to attack Hancock's left and the 
Meade's headquarters. The opposing Army of Northern Virginia Union troops were hustled back to the crossroads. But Longstreet 
under Lee lay in quarters around Orange Court House ( A .  P. Hill's was wounded by his own men, and the battle came to a standstill 
corps), Verdiersville (Ewell's corps) and Gordonsville (Long- (2:30 P.M.) .  

street's corps). The respective numbers were: Army of the Po- Burnside's corps, arriving shortly before 10 A.M. near Chewn- 
tomac, 98,000; 9th corps, zz,ooo; Army of Northern Virginia, ing's House, the position whence it was to have attacked Hill's left, 
rather less than 70,000. was about to attack, in ignorance of Hancock's repulse, when for- 

The crossing of the Rapidan was made at Germanna and Ely's tunately an order reached it to make its way through the woods 
fords, out of reach of Lee's interference, and in a few hours the toward Hancock's right. This flank march was completed by  
two leading corps had reached their halting places-the jth (War- 2 P.M. ,  and Burnside began an attack upon the left.of Longstreet's 
ren), Wilderness Tavern; and the 2nd (Hancock), Chancellors- command. But Hancock being in no condition to support the 9th 
ville. The 6th (Sedgwick) followed the 5th and halted south of corps, the whole attack was, a t  3 P.M., postponed by  Grant's order 
Germanna ford. Burnside's corps reached Germanna ford during until 6 P.M. About 4:15-4:30 Lee delivered a fierce assault upon 
May j.  On that day the maneuvre toward Craig's Church was Hancock's entrenchments along the Brock road. Confederates 
resumed at  j A.M., covered by Wilson's cavalry division, while seized the first line of works, but a counterstroke dislodged them. 
Gregg's unit moved toward Fredericksburg. Burnside put into the fight such of his troops as were ready, and a t  

Confederate infantry appeared on the Orange turnpike east of approximately j :30 the assaulting line receded into the woods. On 
Mine Run, where Warren had posted a division of the 5th corps, the extreme right of the Union army a sudden attack was delivered 
and some cavalry at  Parker's Store, became engaged a little later a t  sunset upon the 6th corps, by Gordon, one of Ewell's brigadiers. 
with hostile forces on the Orange Plank road. The first idea of This carried off two generals and several hundred prisoners, and 
the Union headquarters was that Lee was falling back to the North caused a panic. 
Anna. But the appearance of infantry on the Plank road as well Grant's next plan was for the army to march to Spotsylvania on 
as the Pike had shown that Lee intended to fight in the Wilderness, the night of the 'ith-gth, to assemble on the 8th, and to undertake 
and Hancock (2nd corps) was called in from Todd's Tavern. while a fresh maneuvre against Lee's right rear on the 9th. Lee promptly 
one division (Getty's) of the 6th was hurried to the intersection of discovered that a movement was in progress. H e  mistook its 
the Brock and Plank roads to hold that point until Hancock's ar- object, however, and assuming that Grant was falling back on 
rival. The division then formed up to await Hancock's arrival up Fredericksburg, he prepared to shift his own forces to the south 
the Brock road, practically unmolested. of that place so as to bar the Richmond road. This led to a race 

Meanwhile Warren had been slowly forming up his attacking for Spotsylvania. On the Union side Warren was to  move to the 
line with great difficulty in the woods. Grant appears to have line Spotsylvania Court House-Todd's Tavern, followed by Han-  
used bitter words to Meade on the subject of Warren's delays, and cock; Sedgwick was to take a roundabout route and to come in 
Meade passed these on to Warren, who in turn forced his sub- between the 5th and 2nd corps; Burnside to follow Sedgwick. T h e  
ordinates into premature action. The result of the attack by the cavalry was ordered to watch the approaches toward the right of 
5th and later the 6th corps, delivered piecemeal owing to the diffi- the army. The movement began promptly after nightfall on the 
culties of direction and touch in the woods, on Ewell was corn- 7th. But before long the head of Warren's column, passing in rear 
pletely unsatisfactory, and for the rest of the battle these corps of Hancock's line of battle, was blocked by the headquarters escort 
were used principally as reservoirs to find supports for the offen- of Grant and Meade. Next, the head of the j t h  corps was again 
sive wing under Hancock, who arrived on the Plank road at 2 P.X. checked at  Todd's Tavern by two cavalry divisions which had 

Hancock's divisions, as they came up, entrenched themselves been sent by Sheridan to regain the ground at  Todd's Tavern, given 
along the Brock road. In  the afternoon he was ordered to attack up on the 6th, and after fighting the action of Todd's Tavern had 
whatever force of the enemy was on the Plank road in front of received no further orders from him. Meade, greatly irritated, 
him, but was unwilling to do so until he had his forces well in ordered Gregg's division out toward Corbin's bridge and Merritt's 
hand. Finally Getty was ordered to attack "whether Hancock was to Spotsylvania. On the latter road the Gnion cavalry found 
ready or not." The disjointed attacks of the 2nd corps on Hill's themselves opposed by Fitz Lee's cavalry. and after some hours, 
entrenchments, while forcing the Confederates to the verge of ruin, Merritt asked Warren to send forward infantry to  drive the enemy, 
were not so successful as the preponderance of force on the Union which lfJarren did. Robinson's division at  the head of the corps 
side ought to have ensured. For four hours the two lines of battle deployed and swiftly drove in Fitz Lee. A little beyond Alsop's, 
were fighting jo yd. apart, until a t  nightfall the contest was given however, Robinson found his path barred by entrenched infantry. 
up through mutual exhaustion. This was part of Anderson's (formerly Longstreet's) corps. Wil- 

The battle of the 6th was timed to begin at 5 A.M.,  and Grant's son's cavalry division acted in accordance with Sheridan's plan of 
attack was wholly directed on Parker's Store, with the object of occupying the bridges in front of the position that the army in- 
crushing Hz11 before Longstreet could assist him. Grant ordered tended to occupy at  Spotsylvania Court House, and seized that  
Hancock with six of the eleven divisions of Meade's army to attack place, inflicting a smart blow upon a brigade of Stuart's force. 
toward Parker's Store, and sent the 9th corps to strike Hzll's left. About 9 A.M.  on the 8th, Warren, facing east, and opposed by  
The cavalry was drawn back for the protection of the trains. part of Anderson's corps, was seeking to fight his way to Spotsyl- 
Wilson's division, in its movement on Shady Grove Church on the vania Court House by the Brock road. Wilson facing south, was 
jth, had been cut off by the enemy's advance on the Plank road holding the Court House and driving Fztz Lee's cavalry partly 
and attacked by some Confederate cavalry. But it extricated itself westward on to the backs of the infantry opposing Warren, partly 
and joined Gregg. who had been sent to assist him, a t  Todd's toward Block House bridge, whence the rest of Anderson's infan- 
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try was approaching. Sheridan ordered Wilson to evacuate the 
Court House and to fall back over the Ny. Warren fruitlessly at- 
tacked the Confederate infantry at Spindler's, Robinson being 
severely wounded and his division disorganized. The other divi- 
sions came up by degrees, and another attack was made about 11. 
I t  was pressed close up to, and in some places over, the Confeder- 
a te  log works. but it ended in failure like the first. A third attempt 
in the evening dwindled down to a reconnaissance in force. Ander- 
son was no longer isolated. Early's division observed Hancock's 
corps a t  Todd's Tavern, but the rest of Ewell's and all Hill's corps 
went to Spotsylvania and prolonged Anderson's line northward 
toxard the Ny. On the 9th Sedgwick was killed by a long-range 
shot from a Confederate rifle. His place was taken by H.  G. 
Wright. On this day also a violent quarrel bet-een Meade and 
Sheridan led to the departure of the cavalry corps on an independ- 
ent mission This was the so-called Richmond raid, in which 
Sheridan defeated Stuart at  Yellow Tavern (where Stuart was 
killed) and captured the outworks of Richmond, but had then to 
make his way down the Chickahominy to the nearest supply depots 
of the Army of the James, leaving the Confederate cavalry free 
to rejoin Lee. 

Grant decided to fight again on the 10th. While Hancock op- 
posed Early, and Warren and Wright faced Hill and Anderson, 
Burnside was ordered by Grant to work his way to the Fredericks- 
burg-Spotsylvania road, thence to attack the enemy's right rear. 
The first stage of this movement of the 9th corps was to be made 
on May 9, but not the attack itself, and Burnside was consequently 
ordered not to go beyond a place called "Gate" on the maps. 
This, i t  turned out, was not the farm of a person called Gate, as 
headquarters supposed. but a mere gate into a field. Consequently 
it was missed, and the 9th corps went on to Gale's or Gayle's 
house, where the enemy's skirmishers were driven in. The news 
of an enemy opposing Burnside at  "Gate," which Grant still sup- 
posed to be the position of the 9th corps, a t  once radically altered 
the plan of battle. Lee was presumed to be moving north toward 
Fredericksburg. The 9th corps was ordered to hold its position 
and the others were to follow up the enemy as he concentrated 
upon Burnside. Hancock was sent down to force the fords on the 
Poe a t  and below Tinder's Mill, and directed upon Block House 
bridge, while Warren and Wright were held ready. But a handful 
of cavalry delayed the effective deployment of the moving wing, 
and by the time that the 2nd corps was collected opposite Block 
House bridge it was night. Hancock was ordered to resume his 
advance at dawn on the 10th. 

Meade, however, had little or no cognizance of Grant's orders 
to the 9th corps, and his orders, conflicting with Grant's, puzzled 
Hancock and crippled his advance. At 10 A.M. the whole scheme 
was given up, and the widely deployed Lnion army closed for a 
direct attack on the Spotsylvania position. At 4 P.M., before the 
new concentration was complete, Warren attacked unsupported 
and was repulsed. In  the woods on the left Wright was more suc- 
cessful, and at  6 P.M. a rush of 12 selected regiments under Col. 
Emory Upton carried the right of Lee's log works. But for want 
of support this attack too was fruitless. Burnside, receiving 
Grant's new orders to attack from Gayle's toward Spotsylvania, 
sent for further orders as to the method of attack, and his advance 
was thus made too late in the day to be of use. Lee had again 
averted disaster, this time by his magnificent handling of his only 
reserve, Hill's (now Early's) corps, which he used first against 
Hancock and then against Burnside. 

Three corps were formed in a connected line (from right to left, 
the j th ,  6th, 9th) during May 11, and that night Hancock's corps 
moved silently to a position between Wright and Burnside and 
formed up in the open field at  Brown's. Burnside was to attack 
from Gayle's toward McCool's. Warren and Wright were to have 
a t  least one division each clear of their entrenchments and ready to 
move. 

Up to the 11th Lee's line had extended from the woods in front 
of Block House bridge, through Perry's and Spindler's fields to 
McCool's house, and its right was diffused and formed a loop 
round McCool's. All these works faced northwest. In addition, 
Burnside's advance had caused Early's corps to entrench Spotsyl- 
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vania and the church to the south of it, facing east. Between these 
two sections were woods. The connection made between them 
gave the loop round McCool's the appearance from which it de- 
rives its historic name of The Salient. Upon the northern face of 
this salient Hancock's attack was delivered. 

On the I ~ t h  the abandonment of Burnside's threatening advance 
on his rear and other indications had disquieted Lee as to his left 
or Block House flank, and he had drawn off practically all Ewell's 
artillery from the McCool works to aid in that quarter. But at  
4:35. in the mist, Hancock's mass swept over their works at  the 
first rush and swarmed in the interior of the Salient. While Early, 
swiftly drawing back from Block House, checked Burnside's at- 
tack from the east, and Anderson, attacked again and again by 
parts of the 5th corps, was fully occupied in preserving his own 
front. Lee, with Ewell's corps and the few thousand men whom 
the other generals could spare, delivered a series of fierce counter- 
strokes against Hancock. Grant and Meade well knew that Lee 
was struggling to gain time for the construction of a retrench- 
ment. If the counterattacks failed to gain this respite. the Con- 
federates urould have to retreat as best they could, pressed in front 
and flank. Lee succeeded so well that after 20 hours' bitter fight- 
ing the new line was ready and the Confederates gave up the barren 
prize to Hancock. By the 20th the Federals were entrenched 
facing east, between Gayle and Quisenberry's, Lee facing west 
from the new works south of Harrison's through the Court House 
to Snell's bridge on the Po. U7hile the Union army was resting for 
the first time since leaving Culpeper, Ewell's corps attacked its 
baggage train near Harris's House, but were driven off. 

Hancock was now (20th) ordered to move off under cover of 
night to Milford; thence he was to march southwest as far as pos- 
sible along the Richmond and Fredericksburg railroad and to attack 
whatever force of the enemy he met. I t  was hoped that this bold 
stroke by an isolated corps would draw Lee's army upon it ,  and the 
rest of the Army of the Potomac would, if this hope were realized, 
drive down upon Lee's rear while Hancock held him up in front. 
Supposing, however, that Lee did not take the bait, the maneuvre 
would resolve itself into a turning movement with the object of 
compelling Lee to come out of his Spotsylvania lines. 

Hancock's corps started on the night of the 20th-21st. At Mil- 
ford, where he forced the passage of the Mattapony, Hancock 
found himself in the presence of hostile infantry from Richmond 
and entrenched. The main army began to move off, after giving 
Lee time to turn against Hancock, a t  10 A.M. on the 21st, and 
marched to Catlett's, a place a few miles southwest of Guinea's 
bridge. But no news came in from Hancock until late in the 
evening, and the development of the maneuvre was consequently 
delayed, so that on the night of the 21st-22nd Lee's army slipped 
across Warren's front en route for Hanover junction. The four 
Union corps, therefore, could only pursue him to the North Anna, 
a t  which river they arrived on the morning of the 23rd, Warren 
on the right. Hancock on the left, Wright and Burnside being well 
to the rear in second line. The same afternoon Warren seized Jeri- 
cho ford, brought over the 5th corps to the south side, and re- 
pulsed a very sharp counterstroke made by one of Lee's corps. 
Hancock at  the same time stormed a Confederate redoubt which 
covered the Telegraph Road bridge over the river. Wright and 
Burnside closed up. I t  seemed as if a battle was at  hand, but 
in the night reports came in that Lee had fallen back to the 
South Anna. Union generals gave orders, about midday on the 
24th, for what was practically a general pursuit. This led to the 
discovery that Lee's army had not fallen back but was posted in 
a semicircle to which the h'orth Anna formed a tangent. On the 
27th Sheridan's cavalry and a light division of infantry passed the 
Pamunkey at  Hanover town, and the two divided wings of the 
Army of the Potomac were withdrawn over the North Anna with- 
out mishap. On the 28th the Army of the Potomac had arrived 
near Hanover town. Lee was now approaching from Hanover 
junction via Ashland. and the Army of the Potomac swung round 
somewhat to the right so as to face in the presumed direction of 
the impending attack. The Confederate general, however, planted 
himself behind the Totopotomoy. Here he was discovered on the 
29th, and skirmishing all along the line, varied a t  times by more 
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severe fighting, occupied that day and the 30th. 

The last episode of the campaign centred in Cold Harbor, a 
village close to the Chickahominy, which Sheridan's cavalry seized 
on the 31st. Here, a considerable force of Confederate infantry 
was met. Grant and Meade ordered Sheridan to hold the village 
at  all costs and directed Wright's (6th) corps, from the extreme 
right wing. and Smith's (18th), from Old Church, to march there 
with all possible speed. Wright and Smith successfully assaulted 
the Confederate front opposite Cold Ha.rbor in the evening of 
June I ,  and parts of the 6th corps penetrated the main line. Grant 
at once prepared to renew the attack with larger forces, ordering 
Hancock. Wright and Smith to assault on the next morning. But 
Lee had by now moved more forces down) and his line extended 
from the Totopotomoy to the Chickahominy. Hancock's corps 
did not form up until after midday, and meanwhile Smith refused 
to consider the idea of renewing the attack. Grant again ordered 
the attack to be made by Wright, Smith and Hancock at j P.M. 

A last modification was made when, during the afternoon, Lee's 
far distant left wing attacked Burnside and Warren. This, show- 
ing that Lee had still a considerable force to the northward, and 
being read to mean that the Confederate entrenchments were thinly 
guarded at  all points. led to the order being given to all five Union 
corps to attack at  4:30 A.N. on June 3. The assault was made at  
the time arranged and was repulsed at  all points with a loss to the 
assailants of about 8,000 men. Thereafter the two armies lay for 
10 days less than 100 yd. apart. (C. F. A.; X.) 

WILD FLOWER. Most wild flowers are colourful species 
growing without the intentional aid of man. Commonly they are 
native to the region in which they occur, but they may be intro- 
duced from other lands. For example, the bright flowers charac- 
teristic of the Hawaiian Islands are nearly all native to other parts 
of the tropics and subtropics. Most of them were taken purposely 
to the islands for cultivation, but in the warm, moist climate of 
Hawaii they spread rapidly into the fertile iowlands and displaced 
the less colourful native species, leaving only the steep mountain- 
sides to the original flora. In  the lowlands of the United States 
and Europe most species are native, but many are migrants from 
other areas or other continents. Disturbance of the native flora 
began in prehistoric times whenever escaping fires burned off the 
native vegetation and made way for aggressive species from the 
same or other areas. In  all probability one of the best-known but- 
tercups of northern Europe, Kanunculus acris, became more abun- 
dant and widespread as the forests were burned away. In the 
lowlands of northern Europe, this colourful and highly variable 
species probably became modified during the Stone 4ge into some 
new forms better adapted to habitats created by man than the 
original types. Two forms occurring in the northern United States 
and Canada, both introduced into eastern North America at least 
by the early part of the 19th century, gradually spread across the 
continent, one becoming common in the state of Washington only 
within the 20th century. This species is so abundant and colourful 
that few would question it as a wild flower characteristic of the 
northern states and Canada. 

Distinction of weeds ( q . ~ . )  from wild flowers is not consistent 
because it depends upon the purpose of the classification. X weed 
is a plant out of place, that is, one growing where it is unwanted. 
Sunflowers are looked upon as weeds when growing in cultivated 
fields or on grazing land of the Great Plains of North America but 
as wild flowers in uncultivated valleys. In other parts of the 
world the same plant is a crop plant cultivated for its seeds; in 
some places it is a garden flower. Most cultivated flowers have 
wild varieties. 

Colour a n d  Form.-Wild flowers are appreciated first for 
colour and second for form. The shades of flower pigmentation 
are seemingly infinite in number. The anthocyanin pigments, for 
example, range from almost red to a!most blue. These are water 
soluble, and they occur in solution in the cell sap. They are sub- 
ject to modification in the same way as litmus paper-toward red 
in an acid medium and toward blue in a basic medium. Most other 
pigments are not soluble in water, and they are contained in plastids 
(solid bodies) suspended in the living substance of the cell. The 
flowers of many species of iris (flag) may be modified in colour 

by placing them in an acid or a base, just as the juice of a beet may 
be made to tend toward red or toward blue by addition of drops 
of one substance or the other. 

Although the colours of flowers vary greatly in nature, they may 
be modified further by selection and hybridization. The roses 
first cultivated were red, pink or white types readily accessible 
as native plants easily brought into cultivation. Many new colour 
combinations, for example the red and yellow of the Talisman 
roses, were made possible by relatively recent bringing of yellow 
roses from remote regions. Camellias in cultivation have approxi- 
mately the same shades as roses before the introduction of yellow, 
and horticulturists are searching for a yellow-flowered wild species. 

Usually the colour of wild flowers is described in t e r n s  of the 
conspicuous petals, but in some plants (e.g., anemones) there are  
no petals and the sepals are colourful. The sepals, petals, stamens 
and pistils may be differently coloured. A single organ may vary 
in colour from base to tip. may be mottled, as in some fritillarias, 
or spotted, as in tiger lilies. 

Variation in form is as much to be appreciated as colour but  
requires closer study. I n  larger flowers it  may be examined with 
the naked eye, but many of the most beautiful structural patterns 
are those seen with a magnifying glass, a hand lens or a dissecting 
microscope. Examples of plants having minute flowers with beau- 
tiful patterns are species of goosefoot and lamb's quarter,  small- 
flowered members of the mustard family, nettles, plantains, carrots, 
rushes, sedges and grasses. 

Study of the form of flowers soon reveals repetition of basic 
patterns with many modifications of detail. I n  the mustard family 
the flower almost invariably consists of four sepals, four petals, 
six stamens and one pistil. The six stamens are in a n  outer series 
of two and an inner series of four. The pistil is composed basically 
of four fused specialized leaves (though it appears to  be of only 
two). This pattern is repeated with petals of many shapes and 
sizes and in colours varying from white to yellow, red or purple 
and many shades or combinations between. The  stamens vary 
through several colours and forms. The pistil may form an elon- 
gated pod like that of a mustard or i t  may have a n  almost bead- 
like or disclike form. At maturity the fruit may split open as  
in the mustards, divide crosswise as in the radishes o r  remain intact 
as in the fringepods. Yet through all this variation the basic 
mustard pattern is maintained. In  every other family a special 
arrangement prevails. 

Observation of repeated structural patterns led Linnaeus t o  
describe (Classes Plantarum, 1738) 68 "natural orders" of plants, 
most of which were the approximate equivalents of plant families 
described in modem botanical literature. To  Linnaeus each pat- 
tern indicated a group of related plants. T o  CharAes Darwin 
(Origin of Species . . . , 1859) this relationship indicated a com- 
mon ancestry in some pre-existing basic type. Interpretations of 
the patterns of flower structure and of the structure of other or- 
ganisms provided some of the strongest evidence underlying the 
concept of evolution. Thus, true appreciation of wild flowers be- 
gins with colour, continues with the study of form and structure 
and leads ultimately to interpretation of the recurrence of patterns 
in the flowers of many plants and to appreciation of other natural 
phenomena. 

H y b r i d i z a t i o n  a n d  Interbreeding.- The wild flowers of a 
given species are not identical. While the variations among culti- 
vated plants are well known, those among wild flowers are known 
to few people. Appreciation of this aspect of the subject requires 
careful inspection of both the flowers and the vegetative parts of 
many individuals of the same species. The range of variation is 
within certain limits but some individuals have borderline combi- 
nations of characteristics and cannot be classified readily in one 
species or another. 

In  a given area, where the natural vegetation has been disturbed 
relatively little, two closely related species may occur near each 
other or even together. Usually, however, there are either genetic 
barriers to their interbreeding or environmental factors restricting 
the species to differing habitats. One species may require more 
moisture, richer soil and more shade than another. Even though 
the two species are compatible genetically and produce fertile hy- 
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brids, relatively few of the hybrid individuals persist. This is America from southeastern California to Texas and northern Mex- 
because the hybrid seedlings usually occur in the habitat suitable ico. In the southern hemisphere deserts occur in the corresponding 
to the female parent plant, where they are in competition with belt in Chile, South Africa and Australia. At this latitude the air 
better adapted nonhybrid seedlings similar to the female parent. that arises in the warm tropics, dropping its moisture, descends as a 
The  surviving hybrids are likely to occur in an intermediate habitat warm, dry mass. 
t o  which they are better adapted than either species, but \%here North or south of 30" are temperate regions largely within the 
they may be crowded out by some competing plants better suited zone of the prevailing westerly winds. On the western temperate 
to  this area. If fire, flood, overgrazing or some other factor upsets coasts of continents heavy rainfall is common in the winter when 
the natural balance, conditions more favourable to the hybrids the land cools more rapidly than the ocean and moisture tends to 
may be produced and the conditions best for the competing parent condense. The high rainfall a t  Snoqualmie falls, Washington (see 
species may be destroyed. Thus some of the hybrids with special above), is due to this condensation. The rain- and snowfall on 
character combinations may become more abundant, and they may the Cascade mountains just eastward is even higher because as the 
even be able to replace both parental types. air mass ascends over the mountain range it expands, cools and 

Either ( I )  two species occurring at  one place together and un- loses moisture. Descending on the eastern side of the same range, 
a6le to interbreed effectively or ( 2 )  two species occurring in dif- the air mass becomes warmer and tends to absorb moisture. Thus 
f e ~ e n t  habitats in one locality and not producing many surviving the wild flowers on the windward slopes are those of a dense rain 
hybrids there, may shade off gradually into differing forms occur- forest while those on the leeward side are characteristic of the 
ring in other places. In these forms either the hereditary or the sagebrush desert. 
ecological barriers may disappear and the species may pass into Along the summits of high mountains and in the arctic and ant- 
each other in some areas. Intergradation of species or varieties arctic low temperature takes precedence over all other factors. 
may occur in all degrees, and for this reason classification is diffi- In North America there are nine major floral regions, each with 
cult. Thus wild flowers provide the technical material and prob- characteristic wild flowers almost wholly different from those of 
lems upon which the classifier of plants works, just as their colour each of the other eight. The regions (more or less from north to 
and form provide subject matter for the artist. south and west to east) are as follows: 

Besides providing insight into the dynamics of formation of new Boreal-Alpine Region.-This occurs above timber line in the 
varieties, species and higher categories (evolution) and into prob- mountains and beyond it to the northward. This is a region of sod 
lems of classification (taxonomy). wild flowers present problems (tundra) with many characteristic colourful species of perennial 
in the relationships of living organisms to the environment (ecol- wild flowers that develop rapidly during the short growing season, 
ogy) ; the relationships of living plants to those of the past. and mostly in the month of July but sometimes in August. Most spe- 
of existing floras to pre-existing floras (paleobotany) ; and the cies occurring in this region are found around the world north of 
mechanisms and laws of heredity (genetics). the timber line. They have been in contact across the northern 

G e o g r a p h i c a l  Distribution.- There are a t  least 175,000 spe- Bering sea within geologically recent times. Within the last 1,000,- 
cies of flowering plants, thousands of which are wild flowers. ooo years four great ice sheets formed in northern regions but not 
Relatively few occurring on one continent may be found on an- throughout the arctic. Withdrawal of water from the oceans 
other, and the individual parts of the same continent may have lowered the level of the Bering sea sufficiently to permit migration 
almost wholly different floras, for wild flowers and other plants are of plants as well as animals between northern North America and 
affected by many factors, especially moisture and temperature. Eurasia. 

Moisture variation may be extreme on the opposite sides of the Northern Forest Region.-This is an area of coniferous forest 
same mountain range. In the state of Washington the average in northern latitudes just south of the t~mber  line. I t  covers a 
rainfall a t  Snoqualmie falls (east of Seattle on the western edge of large part of Canada and limited portions of the United States, 
the Cascade mountains) is about 8% ft. Beyond the mountains especially in Alaska, the Appalachian system and northern New 
65 mi. eastward in the vicinity of Wenatchee it  is 84 in. Almost no England. A similar forest belt occurs in areas of northern Europe, 
species (except those near streams) are native to both places. including the higher parts of Scotland and Scandinavia. For the 

Temperature changes due to altitude or latitude are marked by most part the species of wild flowers and other plants occurring in 
corresponding variations in flora. Species occurring a t  the top of the northern forests of the eastern and western hemispheres are 
Pikes peak (14,110 ft. elevation) in Colorado are wholly different different, but the genera tend to be the same. This is interpreted 
from those on the high plains just east of the Rocky mountains as indicating a longer period of separation for these areas than for 
and from those in the foothills a t  Colorado Springs (5,900 f t .  the boreal regions to the north. 
elevation). Over long distances from north to south, even in such Rocky Mountain Forest Region.-This is an area of coniferous 
level areas as between Saskatchewan and Texas, there is almost a forests in the Rocky mountain system of North America. In the 
complete change with latitude in wild flowers as well as other southern Rockies warm summer rams produce seed germination 
plants. Many tropical and subtropical species are limited in north- and an abundance of wild flowers different from those in California. 
ward distribution by the occurrence of any frost. Pacific Northwestern Region.-This is the great coniferous for- 

The  distribution of wild flo~rers and other plants is segregated est belt of south coastal Alaska, lowland British Columbia and 
roughly into those of the tropics and subtropics; the horse lati- the Pacific northwest. I t  occurs west of the Cascade mountains 
tudes of both hemispheres; the temperate regions of both the and the Sierra Nevada and other higher mountains of California. 
northern and southern hemispheres; and the arctic and antarctic Superficially this forest area is similar to that of the Rocky moun- 
and the summits of mountain chains ranging to the southward. tains, but nearly all the species are different. Particularly this is 
These major distributional areas are correlated with the planetary so in the southern portions of each mountain system. Species of 
winds. Except in the belt of tropical calms a t  the equator, the wild flowers and other plants in the Sierra Nevada require low tem- 
trade winds predominate through the tropics and subtropic-, peratures for germination and are dependent on winter rainfall. 
lands and other land masses tend to be moist on the windward side Western Woodland and Brush Region.-This includes the sage- 
and very dry on the leeward. This is notable in the islands of the brush desert of the Great Basin and the Columbia river basin, parts 
Caribbean and especially in the Hawaiian Islands. On western of south-central British Columbia, the Juniper-Pinyon woodland of 
Maui. Iao canyon, facing toward the northeasterly trade winds, re- the Great Basin region. the oak w ~ ~ d l a n d s  and the chaparrals of 
ceives hundreds of inches of rainfall each year, while areas near California and Arizona, and the Pacific grassland in the Sacra- 
Lahaina on the west side of the same mountain resemble the des- mento-San Joaquin valley of California. Numerous characteristic 
erts of Arizona. wild flowers are abundant in the region and before agricultural 

At sea. the horse latitudes (at about latitude 30" N. and S.) disturbance the most colourful wild-flower fields of North America 
are  areas of calms; on the larger land masses they are regions of were in the grasslands of the San Joaquin valley. These were far 
deserts. for example. in the northern hemisphere the Sahara the more extensive than the flowers in the deserts and perhaps rivaled 
deserts of the middle east and of central Asia, and those of North only by flower fields in Texas. 
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Southwestern Desert  Region.-This is the creosote-bush desert, 

occurring approximately f rom Palm Springs, Calif., to St. George, 
Utah,  southern New Mexico and Texas west of the Pecos river. 
The western portion of this desert becomes colourful through the 
growth of innumerable wild flowers of many species whenever there 
is a winter with unusually heavy rainfall (as, for example, with 
eight or ten inches as opposed to  the usual three to  five). As far 
east as Tucson, Ariz., winter rain is important. Beyond that  area 
both winter and summer rains may occur, but the summer rain is 
more effective because of its coincidence with the growing season. 

Eastern Forest  Region.-This is the enormous area of deciduous 
forest, chiefly of dicotyledonous trees, from the longitude of h'e- 
braska eastward to  the Atlantic ocean. The most extensive single 
floral region in Nor th  America, it includes innumerable character- 
istic wild flowers and other plants. I n  the lowlands of Britain and 
the- northern parts of continental Europe, the flora is similar in 
many ways but  most species and many genera are different. 

The  temperate floristic regions described above differ even more 
extensively in genera and species f rom the  corresponding temper- 
a t e  regions of Eurasia than does the northern forest region. Prob- 
ably this is t he  result of longer geological separation and of 
consequent independent evolution. 

Subtropical Region.-Elements of subtropical forests of the 
Caribbean islands occur especially in swampy areas on the Gulf 
coast of southern Texas and in southern Florida. These include 
characteristic wild flowers of tropical regions of the western hemi- 
sphere, among them species of the  orchid and the Bromelia fami- 
lies. T h e  genera and species characteristic of this area are usually 
different from those occurring in the tropics of the old world. 
About 32 plant families are  restricted to the tropical and sub- 
tropical regions of the Americas and 65 to  similar regions of the 
eastern hemisphere. This is correlated with even longer geological 
separation. 

P r i n c i p a l  K i n d s  of W i l d  Flowers.- The more colourful her- 
baceous species of flowering plants are  considered wild flowers. 
Those native t o  Nor th  America are  associated with one or some- 
times t

w

o o r  more of the  nine major  floral regions, those of Britain 
with a European belt equivalent to  the  border zone between the 
northern forest region and the eastern forest region in North Amer- 
ica. Reference to  all species according to the regions in which 
they occur is not  practical because many genera are represented in 
nearly all the regions, though by different species, all known by 
the same English name. (The principal orders and families includ- 
ing wild flowers are  enumerated under ANGIOSPERMS.) 

The  following are examples of groups of wild flowers represented 
through all of Kor th  America and many through much of Europe 
and northern Asia: 
Arrowheads (Sagittaria) Mustard family (continued) 
Evening primroses (Oenothera) Peppergrass (Lepidium) 
Flag or iris (Iris) Rock cress (Arabis) 
Flaxes (Linum) Toothwort (Dentaria) 
Mint family (including blue-curls) Treacle mustard (Erysimum) 

(Trichostema) Winter cress (Barbarea) 
Dragonhead (Dracocepha- Yellow cress (Roripa) 

lum) Rattleweeds (Astragalf~s) 
False dragonhead (Physo- Sandworts (Arenaria) 

stegia) Stonecrops (Sedum) 
Germander (Teucrium) Sunflower family (Helianthus) 
Giant hyssop (Agastache) Arnica (Arnica) 
Hedge nettle (Stachys) Aster (Aster) 
Horsemint (Monarda) Bur marigold (Bidens) 
Mint (Mentha) Coreopsis (Coueopsis) 
Mock pennyroyal (Hedeoma) Everlasting (Antennaria, 
Mountain mint (Pycnanthe- Gnaphalium, etc.) 

mum) Fleabane (Erigeron) 
Sage (Salvia) Goldenrod (Solidago) 
Savory (Satureia) Groundsel (Senecio) 
Selfheal (Prunella) Gumweed (Grindelia) 
Skullcap (Scutellaria) Ironweed (Veronica) 
Water horehound (Lycopus) Sunflower (Xorth America 

Mustard family (Lesquerella, only) (Helianthus) 
Draba) Thistle (Cirsium, etc.) 

Bitter cress (Cardamine) Veronicas (Veronica) 
False flax (Camelina) Water lilies (Nymphaea, Nuphar) 

The  following are  widely distributed, the Korth American and 
European species being mostly of northern and north temperate 
species groups : 

Adder's-mouths (Malaxis) 
Avalanche lilies, dogtooth violets, 

chamise lilies (Erythronium) 
Avens (Dryas) 
Baneberries (Actaea) 
Beardflowers (Pogonia, Cleistes, 

Isotl-ia, Triphoua) 
Bellflowers (Campanula) 
Blue-eyed grasses (Sisyrinchium) 
Brook orchids (Epipactis) 
Buck beans (Menyanthes) 
Buttercups (Ranunculus) 
Calypsos (Calypso) 
Carnasses (Cama~sia) 
Campions (Lychnis) 
Catchflies (Silene) 
Cinquefoils (Potentilla) 
Clovers (Trifolium) 
Columbines (Aquilegia) 
Coralroots (Corallorhiza) 
Elodeas (Anacharis) 
Fairy lanterns (Disporum) 
False Solomon's-seals (Smilacina) 
Figworts (Scrophularia) 
Fireweeds and willow herbs (Epi- 

lobiunz) 
Gentians (Gentiana) 
Goldthreads (Coptis) 
Grasses-of-Parnassus (Parnassia) 
Grass f inks (Coloponon) 

Lady's-tresses (Spiranthes) 
Larkspurs (Delphinium) 
Lilies (Lilium) 
Louseworts (Pedicularis) 
Marsh marigolds (Caltha) 
Meadow rues (Thalictrum) 
Rlpnkshoods (Aconitum) 
Onions (dllium) 
Primroses (Primula) 
Puccoons (Lithospermum) 
Puttyroots (Aplectrum) 
Rattlesnake plantains ( Goodyera) 
Rein orchises (Habenaria) 
Saxifrages (Saxifraga) 
Shooting stars (Dodecatheon) 
Snapdragons (Antirrhinum) 
Spring beauties (Claytonia) 
Stickseeds (Hackelia) 
Strawberries (Fragaria) 
Sweet peas (Lathyrus) 
Toadflaxes (Linaria) 
Tnayblades (Listera, Liparis) 
Twisted-stalks (Streptopus) 
Valerians (Valerianu) 
\'etches (Vicia) 
1-iolets and pansies (Viola) 
Virgin's-bowers (Clematis) 
Wake-robins (Trillium) 
Waterleaves (Hydrophyllum) 
Water plantains (Alisma) 
Wild gingers (Asarum) 

~acob's-ladders (~oiem&zium) Windflon;ers (Anemone) 
Lady's-slippers (Cypripedium) 

T h e  following are widely distributed, the  N o r t h  American a n d  
European species being mostly of groups of species occurring in 
tropical and warm regions: 
Allionias (Allionia) Morning-glories (Ipomoea) 
Amsonias (Amsonia) Sightshades (Solanum) 
Burmannias (Burmannia) Petunias (Petunia) 
Butterfly peas (Centrosema) Rattleboxes (Crotalaria) 
Cottons (Gossypium) Redroots (Lachnanthes) 
Dal flowers (Commelina) Ruellias (Ruellia) 
Devil's-cla~i s (Proboscidea) Sennas (Cassia) 
Dutchman's-pipes (Arzstolochia) Sidas (Sida) 
Four-o'clocks (Mirabilis) Sorrels (Oxalis) 
Golden-eqed grasses (Hypoxis) Spiderworts (Tradescantia) 
Ground cherries (Physalis) Spurges (Euphorbia) 
Hibiscuses (Hibiscus) Summer poppies (Kallstroemia) 
Indian mallows (Abutilon) Talinums (Talinum) 
Jimson weeds (Datura) Tobaccos ('Vicotiana) 
Jussiaeas (Jussiaea) Verbenas (Verbena) 
Leadworts (Plumbago) Water primroses (Ludwigia) 
Milk peas (Galactia) Wild beans (Strophostyles) 
Milkworts (Polygala) Worm grasses (Spigelia) 
Miterworts (Cynoctonz~m) Zephyr lilies (Zeplzyranthes) 

T h e  C.S. western woodland and  brush region, the  southwestern 
desert region and the  eastern forest region include numerous groups 
of wild flowers not  falling clearly into the  categories above.  Ex- 
amples are  as  follows : 

Western Woodland and Brush Region 
Baby blue-eyes (*Vemophila) Mariposa lilies (Calochortus) 
Brodiaeas (Brodiaea) Meadow-foams (Limnanthes) 
Canchalaguas (Centaurium) Monkey flowers (Mimulus) 
Chinese houses (Collinsia) Morning-glories (California) 
Clarkias and podetias (Clarkia) (Convolvulus) 
Creamcups (Platystemon) Navarretias (Kavarretia) 
Downingias (Do~oningia) Pentstemons (Pentstemon) 
Dudleyas (Echeveria, Dudleya) Popcorn flowers (Plagiobothrys) 
Fritillaries (Fritillaria) Red maids (Calandrtnia) 
Hollyhocks (Sidalcea) Wind poppies (Papaver) 
Indian paintbrushes (Castilleja) 

Western Woodland and Brush Region 
and Southwestern Desert Region 

California poppies (Eschscholtzia) Lupines (Lupinus) 
Fiddle-necks (Amsinckia) Mentzelias (Mentzelia) 
Gilias (Gilia) Nievetas (Cryptantha) 
Globe mallows (Sphaeralcea, Mal- Phacelias (Phacelia) 

vastrum) Prickly poppies (Argemone) 
Linanthuses (Linanthus) Sages (Salvia) 
Lotuses (Lotus) Wild buckwheats (Eriogonum) 

Southwestern Desert Region 
Chorizanthe (~hbr izanthe)  Filaree (Erodium) 
Desert lilies (Hesperocallis) Mohaveas (Mohavea) 
Eucnides (Eucnide) Namas (Nama) 
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Eastern Forest Region 

Arrow arums (Peltandra) Pipeworts (Eriocaulon) 
Bloodroots (Sanguinaria) Pitcher plants (Sarracenia) 
Bog mosses (~Mayaca) Poppy mallows (Callirrho2) 
Eastern skunk cabbages (Symplo- Sabatias (Sabatia) 

carpu,) St -John's-worts (Hypericum) 
False indigoes (Baptisia) St.-Peter's-worts (Ascyrum) 
FIoating hearts (Nymphoides) Shoe buttons (Syngonanthus) 
Forget-me-nots (Myosotis)  Solomon's-seals (Polygonatum) 
Gerardias (Gerardia) Spurred gentians (Bartonia) 
Glade mallows (Napaea) Sweet flags (Acorus) 
Jack-in-the-pulpits (Arisaema) Tephrosias (Tephrosia) 
Lobelias (Lobelia) Touch-me-nots (Inzpatiens) 
Loosestrifes (Lysimachia) Water willows ( D e ~ o d o n )  
Meadow beauties (Rhexia) Wood poppies (Stylophorum) 
Mud plantains (Heteranthera) Yellow-eyed grasses (Xyris)  
Pennyworts (Obolaria) Yellowroots (Xanthorhiza) 
Pickerelweeds (Pontederia) 

Conservation.-Since the beginning of agriculture and animal 
husbandry parts of Europe, Asia and Africa have been burned over, 
cultivated, overgrazed and invaded by aggressive weeds, some of 
which originated as hybrids selected naturally according to their 
adaptations to the conditions of disturbed soil. Many weeds were 
accidentally introduced to new regions and throve when the natural 
conditions in those areas were disturbed. The bands of sheep 
brought to California by the mission fathers not only overgrazed 
the countryside but also brought in their wool the seeds of numer- 
ous Mediterranean weeds and weedy grasses. These tended to 
crowd out native plants especially in the lowlands until a new bal- 
ance was reached, one in harmony with the newly established con- 
ditions based upon agriculture and grazing. Although most of the 
native Californian species persist, a high percentage of the individ- 
ual plants now living consists of introduced species. Most of these 
are not colourful and are not considered wild flowers, although 
some, like the introduced mustards and radishes, are among the 
most colourful plants in the state. Nevertheless, the once great 
flower fields of California have become but a pitiful remnant of 
even those that remained as late as the 1930s. 

What is true in California and, as pointed out above, in Hawaii, 
is true everywhere. With the coming of man conditions change. 
As the cities grow the country becomes restricted and invaded by 
suburbs, and even the more remote wilderness tends to disappear. 
Some wilderness and some wild flower areas have been preserved 
in national, state or provincial, and local parks and monuments, 
particularly in the U.S. and Canada, but in general the once vast 
areas of flower fields have not been preserved. These tracts of land 
were most vulnerable to civilization because they were easily 
plowed up or converted to grazing land. The few remaining are 
among the areas most needing preservation. 

See also FLOWER. 
B I B L I O G R A P H Y . - C ~ ~ ~ ~ ~ C ~  J. Hylander, The Macmilkzn Wild Flower 

Book (1954) ,  covers most of the U.S. and southern Canada; H. W. 
Rickett, Wild Flowers of America (19 j3 ) ,  a large reference book; 
Edith S. Clements, Flowers of Prairie and Woodland (1947) .  For the 
British Isles, see David McClintock and RI S. R. Fitter, The Pocket 
Guide to Wild Flowers (1956) .  Lyman Benson, Plant Classification 
(19  j 7 ) ,  includes a list of manuals of regional and local floras including 
the wild Howers of various areas of North America north of Mexico; 
Earl L. Core, Plant Taxonomy (1955) ; George H .  M. Lawrence, Tax- 
onomy of Vascular Plants (1951) and An Introduction to Plant Tax- 
onomy (1955) .  (L. B N . )  

WILDGANS, ANTON (1881-193 2), Austrian poet and 
dramatist, was born in Vienna on April I 7, 1881, began and com- 
pleted a course of legal studies in Vienna university and was 
artistic manager of the celebrated Burgtheater there 1921-24. 
I n  1909 he attracted notice by a book of verses Herbstfriihling, 
and in a series of lyrical volumes he gave expression to erotic 
passion, to deep sympathy with nature and with human suffering. 
Wildgans appears to be connected with the Hofmannsthalists, al- 
though maintaining his independence. 

His plays Armut  (1914), Liebe (1916) and Dies I r a  (1918) 
begin in an atmosphere of realism, culminating in that of symbolism 
or mysticism. As a counterpart to this biirgerliche trilogy another 
of mythological or religious character was planned, the first part of 
which, Kain ,  was acted in 1921. An epic poem, written in hex- 
ameters, Kirbisch (1927), depicts Austrian mentality as influenced 
by World War I. 

WILD GINGER (Asarum 
canadense) , called also Canada 
snakeroot and colicroot, a small 
North American herb of the 
birthwort family (Aristolochia- 
ceae), native to rich woods from 
New Brunswick to Manitoba and 
southward to North Carolina and 
Kansas. 

I t  is a stemless perennial with 
a creeping aromatic rootstock 
having the flavour of ginger. 
From this usually rise two large 
kidney-shaped or heart-shaped 
leaves, 4 in. to 7 in. broad, on 
nearly erect leafstalks 6 in. to 1 2  

in. long. On a short stalk 
between the bases of the two 
leafstalks is borne a single some- 
what bell-shaped, brownish-pur- 
ple flower. about an inch broad, 
with three small more or less "- - 
pointed lobes on the rim. About W ILD G INGER ( A S A R U M  C A N A D E N S E )  

nine other species of wild ginger 
are found in the United States, and three of them native to the 
Pacific coast. Among these are the halberd-leaved wild ginger 
( A .  arifolium), found from Virginia and Tennessee southward, and 
the u*estern wild ginger ( A .  cnzrdatum), native to the coast red- 
wood belt of California and northuard to British Columbia. The 
allied European species ( A .  ez~ropaeztm) is asarabacca ( q . ~ . ) .  

WILDLIFE CONSERVATION. Conservation means not 
only the preservation and protection of natural resources but also 
their wise use. The term, popularized in the United States by 
Gifford Pinchot, pioneer of American forestry. stands for the hus- 
bandry and use of natural resources by the present and succeeding 
generations. Aesthetic, sporting, economic and intellectual ex- 
ploitation of landscapes, game, minerals, animals, plants, soils and 
water is thus implied in the concept. The term wildlife conserva- 
tion has been used to include an ever-widening group of animals- 
mammals, birds, fish, reptiles, amphibians, arthropods (such as the 
lobster) ,and mollusks (such as the oyster)-and in this article is 
taken to include plants as well. Certain aesthetically and eco- 
nomically important groups of animals have tended to dominate 
the list; but it is expanding as values broaden, interest in science 
grows, and increasingly subtle but important relationships among 
animals and plants are reported. 

This article deals with the development of the conservation 
movement, its approaches and methods, and with the conservation 
of game animals, birds, sea mammals, fresh- and salt-water fish, 
and plants. Other aspects of the wider subject of conservation are 
discussed in the articles FORESTS AND FORESTRY; LAND RECLAAIA- 
TION ; N A T U R ~ L  RESOURCES ; SOIL EROSION AXD CONSERVATION ; 
and HUNTING. For information on the national parks, one of 
whose chief purposes is conservation of both plant and animal life 
see NATIONAL PARKS AND NATURE RESERVES. 

This discussion is outlined as follows: 
I. The Conservation Movement 

1. The Problem 
2. General Origins 
3. Techniques 
4. Education and Research 
5. Wildlife and Modern Society 

11. International Co-oneration 
1. Conferences bn Africa 
2 .  Western Hemisphere 
3. IUPN 
4. Africa 
5. IUCN 
6. World Wild Life Fund 
7.  Special Problem of Africa 

111. Game Management 
I .  Kinds of Game 
2.  Game Production 
3.  Game Harvest 
4. Research 
5. Legislation 
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IV. Bird Protection 

A. Legislation and International Agreements 
1. Continental Europe 
2.  United States 
3. Great Britain 
4. British Commonwealth 
5. International Measures 
6. Modern Trends 

B. Choice and Management of Refuges 
1. Predators and Pests 
2 .  Feeding 
3. Provision of Brekding Sites 
4. Other Practical Assistance 
5. Education and Information 
6. Control of Undesirable Human Interference 

V. Conservation of Sea Mammals and Fish 
1. Whales 
2. Seals 
3. Other Sea Mammals 
4. Salt-Water Fish 
5. Fresh-Water Fish 

VI. Plant Conservation 
1. Protective Laws 
2 .  Sanctuaries 
3. Botanical Gardens 

Animal-conservation problems vary widely depending on the 
type of animal (whether, for example, it is exploited primarily for 
commercial or recreational reasons, whether or not it is free to 
range over national boundaries) and on the social and economic 
conditions of various countries. In  North America, Africa and 
Europe, game animals are widely hunted by sportsmen, over both 
private and public lands; thus an outstanding factor in wildlife 
conservation in these regions is the licensing and supervision of 
hunters. Birds and marine mammals and fish present the need for 
international agreement and legislation-birds because they mi- 
grate across international boundaries and are shot by sportsmen, 
marine mammals and fish because they live in waters that know 
no national boundaries and are exploited commercially by fisher- 
men from many countries. Small mammals that are trapped for 
their furs must be protected by domestic laws, but seals are the 
subject of international agreement. Salt-water fish, exploited 
mainly for commercial reasons, are protected by international 
agreement; but the exploiters of fresh-water fish, chiefly anglers 
who fish for recreation (except in such large inland water areas 
as the Great Lakes), are licensed and controlled domestically. 
The sections of this article reflect these varying emphases-Game 
Management deals largely with the production and harvest of 
animals that are hunted for recreation; Bird Protection and Con- 
servation of Sea Mammals and Fish emphasize international agree- 
ments. (X.1 

I. THE CONSERVATION MOVEMENT 

1. The  Problem.-During the past 2,000 years the world has 
lost, through extinction, about 106 forms (species or subspecies) 
of mammals, distributed by regions as follows (according to the 
American Committee for International Wild Life Protection): 
Australia 11, Malay archipelago 3, Asia 3, Europe 6;  Africa 9, 
Madagascar 1, North America 27, West Indies 41, South America 
1, Falkland Islands 1, Galapagos Islands 2 ,  oceans 1. Approxi- 
mately two-thirds of these losses have occurred since the mid-19th 
century, most since the beginning of the 20th. In  addition to those 
mammals already extinct, many others are vanishing or threat- 
ened. 

The primary factor in the depletion of the world's fauna has 
been civilized man, operating either directly through excessive 
commercial hunting or, more disastrously, indirectly through in- 
vading or destroying natural habitats, placing firearms in the hands 
of peoples who previously were without them or introducing to 
the primitive fauna of certain areas (Australia and various is- 
lands) more aggressive exotic (nonnative) mammals. Except in 
the West Indies, comparatively few species seem to have died out 
within the past 2,000 years from such natural causes as evolution- 
ary senility, disease or climatic change. 

Persons interested in the conservation of wildlife realize that 
much more is required than the mere protection of individual 
animals from destruction by shooting and other forms of direct 
action. Animal protection must begin with the conservation of 

the habitat-the area where animals feed, rest and breed. This 
naturally involves the preservation of much besides the animal 
population itself, including conservation of vegetation cover and 
soil. The comparatively new science of ecology focuses on the 
association of living things in natural communities and their mutual 
interdependence, and on the possibility of preserving the conditions 
under which the variety and abundance of natural living forms may 
continue to exist (see ECOLOGY, ANIMAL). But unfortunately in 
all parts of the world, encroaching upon what remains of our nat- 
ural heritage, are the immense growth of the world's population 
and its expanding economic needs, including the consequent exten- 
sion and intensification of industry and agriculture. This has been 
accompanied by the introduction of new types of cultivation, by 
the drainage of marshes, by the general lowering of the water 
table, by the pollution of rivers and lakes, by the destruction of 
woodlands and by the indiscriminate use of insecticides and 
herbicides. In  many parts of the world there has also been wide- 
spread destruction of forests and other great belts of natural vege- 
tation. 

Attitudes toward wild animals liable to be killed for food, oil, 
skins, feathers or sport are undergoing considerable change in many 
countries of the world 4 n  example of earlier attitudes is well 
illustrated by Great Britain, which passed through two centuries 
of so-called game protection, the original purpose of which was 
to create artificially high populations of grouse, partridge, pheas- 
ant,  mallard and other sporting species and, a t  the same time, to 
reduce the populations of such predators as the stoat, weasel, 
otter, wild cat and badger, as well as birds of prey including owls. 
This alteration of the natural equilibrium had many other con- 
sequences. particularly in agriculture and forestry. The rabbit 
and wood pigeon increased rapidly and caused widespread damage. 
In  some places in Great Britain the landscape n7as changed by 
the planting of woods and the creation of other new areas, in- 
cluding artificial lakes for wildfowl-all with the purpose of cre- 
ating larger populations of certain species for sport. Sport was 
the privilege of the well-to-do. There were strictly kept dates 
for the shooting of game species, and. most significant, there 
was very strict etiquette in shooting. Poaching was punished 
by heavy penalties and was kept under control. As a result, the 
game species did exceptionally well while the total wildlife re- 
sources experienced varied fortunes. The modern view is dif- 
ferent : total wildlife conservation is rapidly replacing game 
protection. (G. T L. )  

2. G e n e r a l  Origins.-The great conservation movements have 
all been born of fear, after spectacular catastrophes had taken 
place or were found to be imminent. Thus in Xorth America it  
was the complete extinction of the passenger pigeon and the near 
extinction of big game (especially the bison) in the 19th century 
that led to the development of a wildlife-conservation movement 
during the presidency of Theodore Roosevelt. Three decades 
later the Dust Bowl and its great dust storms provoked the soil- 
conservation movement that was to grow so rapidly in the U.S. 

3. Techniques.-Wildlife-conservation techniques have coun- 
terparts in forestry and in soil, water and landscape conservation. 
They include prohibitions, controls, restoration, subsidy, sanctu- 
ary and public ownership. 

Prohibition.-Hunting of pheasants and partridges without the 
landowner's permission was prohibited in the time of Henry VII. 
Closed hunting seasons on deer appeared as early as 1718 in Massa- 
chusetts, and by the time of the American Revolution 12 of the 
13 colonies had closed seasons on certain species of game. Limi- 
tations on hunting were first applied mainly to protect animals 
during the breeding season. Bag limits have come to be widely 
enforced in a number of countries, as have total prohibitions 
against the hunting of many scarce species. Some prohibitions 
placed on the hunting and transportation of game in the bag are 
designed to simplify the work of game wardens. Modern limita- 
tions on hunting have successfully adjusted available game sup- 
plies to mounting human populations in much of Korth America 
and mestern Europe, but they have been less successful in coun- 
tries where the rural population is poverty-stricken and poorly fed. 
Laws against pollution of streams have been slow to appear in 
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heavily industrialized countries and are largely ineffective. 

Public Controls.--These may be seen in predator- and rodent- 
control programs and in the public regulation of hunting (includ- 
ing shootingj and fishing, which has become an accepted tradition 
in most countries. The exploitation of migratory waterfowl, how- 
ever, has been successfully regulated only in North America, 
where international treaties are easier to work out than they are 
elsewhere. Control of the bird-guano industry in Peru and of the 
harvest of fur-seal herds on the Pribilof Islands (Alaska) has been 
extremely successful. 

Restoration and Rep1acernent.-Artificial methods of offsetting 
resource depletion appear in the introduction of exotic (that is, 
nonnative) species, in the establishment of game farms and fish 
hatcheries, and in programs of habitat restoration. While the 
introduction of exotic species has in several cases been successful 
I the ring-necked pheasant in North America), it has been disas- 
trnus in others (the house sparrow, starling and carp in America, 
the European rabbit in Australia and the American gray squirrel 
in England), and the list of introductions that simply failed is 
long. Experience proves that harmless behaviour of a species on 
one continent is no guarantee that it will not become a pest on an- 
other. Habitat restoration has frequently proved to be expen- 
sive, but its results are dramatic in the restoration of marshes, 
as many of the national wildlife refuges in the U.S. now testify. 

Sz~bsidies.--The oldest types of subsidies are bounties on preda- 
tors and crop-destroying species, which u7ere offered at  least as 
early as the middle ages in England. Some surviving bounties are 
deplored by scientists but sponsored by politicians as a form of 
uno6cial rural relief. I n  the U.S., federal subsidies are intended 
to encourage municipalities to construct sewage works and farmers 
to retire land in the soil-bank program. 

Sanctuaries and Public Ownership.-Sanctuaries-also called 
preserves. reserves and refuges-have been prominent in wildlife 
conservation since the mid-19th century. With the large national 
parks, they have provided the protection and space critically 
needed in America and Africa by the larger predators and grass- 
land-dwelling big game and the freedom from human interference 
needed by nesting birds during the breeding season; in the U.S. 
they trlso give migratory waterfowl a t  least partial relief from 
hunting pressure. I n  the United States, public ownership, which 
usually accompanies the establishment of sanctuaries, facilitates 
the management of wildlife food and cover resources to an extent 
seldonl possible on privately owned lands. The reverse often 
~ppl ies  in Britain and much of Europe. 

Public ownership finds its soundest manifestations in the de- 
\elopment of sanctuaries and in the preservation of wildlife in 
national parks, though government ownership of forests in Canada 
and the U.S. is responsible for the maintenance of big-game popu- 
lations. 

4. E d u c a t i o n  a n d  Research.-Teaching about wildlife con- 
servation varies greatly in different countries. I n  the Cnited 
States it is augmented by the work of private conservation groups 
and by state conservation departments and the federal government. 
I n  burope and Asia the subject is largely neglected by educators. 
In Africa, however, growing awareness of the part played by wild- 
life in soil conservation, land use, economics and amenity is being 
reflected in education programs. Some universities in emergent 
territories of the British commonwealth are arranging university 
faculties for game conservation. Research in wildlife conserva- 
tion holds much the same promise as it does in other fields of 
science. Inventories of game populations are so standardized in 
some parts of the world as to be outside the realm of research, 
but in many regions inventories of threatened species are still 
relatively uncommon. Birds native to islands and mammals rang- 
ing over ~ G d e  expanses of grassland appear to be particularly en- 
dangered. 

5. Wi ld l i fe  a n d  Modern Society.-The social uses of wild- 
life include nature study, recreational hunting (including shooting 
in the British sensej and fishing, photography and simple enjoy- 
ment of the outdoors. Sanctuaries are therefore being especially 
developed for nature lovers, game preserves and national parks for 
tourists, game-management areas for hunters and nature preserves 

for the scientific study of biotic communities. These differing 
cultural approaches separate the wildlife-conservation movement 
into such components as bird protection (the goal being a com- 
plete absence of exploitation), game rnanageinent and fish man- 
agement. Conflicting interests in such approaches have in the 
past divlded the wildlife-conservation movement. and it is not 
clear whether this tendency will disappear or increase. 

The economics of wildlife conservation, while seemingly opposed 
to the ethical and aesthetic aspects, are real In general, the 
commercial hunting of wild birds and mammals has had disastrous 
effects: this is the lesson of the passenger pigeon, the Eskimo 
curlew. the American bison and many other species. Commercial 
fishing also has its risks, but while the ruined California sardine 
industry and the depleted Xorth sea fisherieq are witness to this, 
the successful restoration of the Pacific halibut fishery demon- 
strates that, with proper controls, fish can be harvested on a 
sustained-yield basis. Vast sums are spent yearly for fishing 
tackle and hunting equipment, camping gear. boats, motors. dogs, 
licences and travel connected with these sports, in addition to the 
uncalculable amounts spent by persons whose sole exploitation 
of wildllfe is aesthet~c. The capitalization of the wildlife resource 
involves a figure of staggering magnitude. 

Ethical considerations appear to occupy a central position in 
wildlife-conservation thinking, but their development has been 
delayed by the fact that man for so many generations had to fight 
against nature. Although primitive man had a far more important 
stake in w~ldlife than modern man has, it is virtually certain that 
he had little concept of conserving his game. The disappearance 
of the moa and the mammoth taught no lessons; the disappearance 
of the passenger pigeon did. Convinced of the enormous destruc- 
tlve power of man, pioneer conservationists of the early 20th cen- 
tury emphasized the ethical responsibility of their own generation 
to conserve natural resources for posterity. Modern ecologists 
percelve that nature is a series of complex biotic communities of 
whlch man is an interdependent part;  a spokesman for conserva- 
tionists, Aldo Leopold. has argued that the Golden Rule applies 
to the lands and to its animals as well as to man. Modern man 
finds himself responsible for the fate of many products of creation 
and with a conservation tradition and code of conduct less than a 
century old to guide him. (J .  J. HI.) 

11. INTERNATIONAL CO-OPERATION 

As the concept of wildlife preservation gradually spread, par- 
ticularly in the latter part of the 19th century, the necessity for 
international co-operation became increasingly apparent. Not 
only does wildlife know no political boundaries, but efforts to pro- 
tect an animal in one country are futile if a poacher has merely 
to slip over the border into another country to evade punishment. 

1. Conferences o n  Africa.-This situation became so appar- 
ent in Africa-where many territories ruled by European coun- 
tries adjoined one another and where game reserves and protection 
laws were simultaneously springing into being-that in 1900 the 
plenipotentiaries of the United Kingdom, France, Germany, Italy, 
Spain, Portugal and the Independent State of the Congo signed a 
convention "for the preservation of wild animals, birds and fish in 
Africa." 

The 1900 convention was never ratified, but it was the fore- 
runner of the International Conference for the Protection of the 
Fauna and Flora of Africa, called by the British government and 
held in London in 1933 under the chairmanship of the earl of 
Onslow. president of the Society for the Preservation of the Fauna 
of the Empire. I ts  final act was to sign a convention, which was 
duly ratified and which came into force on Jan. 14, 1936. This 
convention was the foundation upon which the preservation of 
wildlife in Africa was thereafter built. Moreover, it provided a 
pattern for protection in Asia and served as a guide wherever laws 
for nature protection were being formulated. Indeed the con- 
vention made special provision for other governments to accede to 
it, even if they had no territory in Africa., 

Before drawing up its convention the conference arrived at four 
principles by which wildlife could be preserved from extermina- 
tion: (1)  the creation of protected areas; ( 2 )  the regulation of 
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the killing and capturing of animals outside these areas; (3) the 
regulation of traffic in trophies; ( 4 )  the prohibition of certain 
methods of killing and capturing animals. The articles of the 
convention reflected these principles. Protected areas were di- 
vided into three categories-national parks, strict nature reserves 
and reserves. These were defined so as to indicate the purpose 
of an area and its degree of permanence. 

The convention stressed the importance of making protected 
areas sufficiently large to allow for seasonal migrations of game. 
Buffer zones were recommended around national parks and strict 
nature reserves. In  these zones controlled hunting would be al- 
lowed but the occupier of the land would have no claim to com- 
pensation for damage caused by animals from the protected areas. 
Consultation among governments was insisted upon when pro- 
tected areas ran along national boundaries. 

Animals in need of protection were divided into two classes: 
class A for those animals whose need was of special urgency and 
importance-these might be killed or taken only with special per- 
mission of the highest authority in the land; class B for animals 
requiring a lesser degree of protection, which might be killed or 
taken only under a special-not an ordinary-game licence. An 
annex gave the names of African animals placed in these classes 
and provision was made whereby others might be added in the 
future. The meaning of the term trophy was defined, and rules 
were given for the control of trade in trophies. (The most impor- 
tant trophy in Africa is, of course, ivory). The use of motor ve- 
hicles or aircraft in hunting animals and also the surrounding of 
animals by ring fires were prohibited. Recommendations were 
made for the restriction of various other undesirable methods of 
hunting. 

In  a protocol to the 1933 convention provision was made for 
further conferences, and the first of these was held in London 
in 1938. Besides being a stocktaking conference, at which action 
taken and contemplated on the 1933 convention was reported and 
discussed, this conference recommended that a number of new 
animals should be added to classes A and B and that there should 
be exchange of information upon animal diseases. A further con- 
ference was also agreed upon, to be held in 1939, with the object 
of extending to tropical Asia and the western Pacific a regime of 
protection similar to that established for Africa. World War I1 
prevented the meeting of that conference. (C. L. BE.) 

2. Western Hemisphere.-In the Americas protection of na- 
ture became a matter of recognized hemisphere policy in 1940 with 
the signing at  Washington, D.C., of the Convention on Nature 
Protection and Wild Life Preservation in the American Republics. 
This treaty defined nationa! parks, natural reserves and strict 
wilderness reserves and set forth criteria for their administra- 
tion. I t  reinforced the treaties between the United States and 
Mexico relating to the protection of migratory birds, and its annex 
listed species that warranted special protection, including the 
woodland caribou, sea otter, manatee, trumpeter swan, California 
condor, whooping crane, Eskimo curlew, Hudsonian godwit, Puerto 
Rican parrot and ivory-billed woodpecker. Although the conven- 
tion has not been used to full advantage, it was instrumental in 
stimulating protective conservation practices in the western hemi- 
sphere. An important result was the convening of the Inter-Ameri- 
can Conference on the Conservation of Renewable Natural 
Resources a t  Denver, Colo., in 1948. 

International attention was focused effectively on problems of 
protecting migratory birds and mammals through the work of such 
organizations as the International Committee for Bird Preserva- 
tion, founded in 1922, the American Committee for International 
Wild Life Protection and other private bodies, and organizations 
whose activities led to conventions regulating harvesting of whales, 
oil pollution of the sea, protection of the fur seal and the adminis- 
tration of other oceanic resources (see below, Conservation of Sea 
~kfa?nnzals and Fish) .  

3. 1UPN.-A major step to

w

ard co-ordination of the efforts of 
governments, official agencies and international and local con- 
servation and scientific organizations was achieved at  Fontaine- 
bleau! France, in 1948, when after preliminary meetings in the two 
previous years an International Union for the Protection of Na- 

ture ( IUPN)  was founded by representatives of 33 countries, 
with the encouragement of the United Nations Educational, Scien- 
tific and Cultural organization (UNESCO). (F. M. PD.) 

4. Africa.-An important step in international co-operation 
for wlldlife protection in Africa was taken by the Belgian gov- 
ernment, which summoned the third international conference to 
Bukavu in the Belgian Congo in Oct. 1953. I n  amending the 
1933 convention the conference added a new class C to protect 
animals which, though not rare everywhere, were locally in need 
of special protection. The definition of trophy was extended to 
cover all parts of the animal. Other measures agreed upon were 
as follows. There should be stringent control of all arms and 
ainniunitlon and prohibition of the use of standard mllltary arms, 
of automatic weapons and of rifles of too small a bore to kill a n  
animal outright. Wounded animals must be followed up;  danger- 
ous wounded animals must be reported. The sale, exchange or 
movement of game meat in quantity should be controlled. T h e  
control and conservation of wild animals should be vested in a 
single, adequately staffed authority in each territory. Naines of 
persons repeatedly convicted under the game laws should be cir- 
culated among territories. 

The conference ended with a "fundamental recommendation" 
which was that another convention should be drawn up to lay 
down the general policy for nature conservation in Africa and to 
include the vegetation, soil, water and all other natural resources. 
I t  was indeed a long step forward from the few simple schedules 
of the London conference of 1900. 

I n  1960 the IVCN ( see  below) launched its African special 
project in co-operation with UNESCO, F A 0  and CCTA (Commis- 
sion for Technical Co-operation in Africa South of the Sahara).  
The purpose of this project was to inform public opinion in Africa, 
through African leaders, of the need for nature conservation based 
on ecological knowledge. and to offer help. Stage I of this project 
was a preliminary visit by the secretary-general of the I U C N  to 
west, central and east Africa. Stage I1 n a s  an international con- 
ference at  Arusha. Tanganyika. J. K. Nyerere, prime minister, 
gave the conference the "Arusha manifesto," pledging his govern- 
ment to do all in its power to make sure that Africans should con- 
tinue to enjoy their inheritance of wild animals. Stage 111, which 
started in 1962, was a working team sponsored by I U C X  and F A 0  
which would visit African countries to advise on wildlife policies 
and conservation. (C. L. BE.) 

5. 1UCN.-In 1957 IUPN was renamed the International Union 
for Conservation of Nature and Katural Resources ( I U C N ) .  
Through the union and its commissions on ecology, national parks, 
public information and special committees, scientists and con- 
servationists were aided in securing the effective attention and 
action of governments to the dangers threatening the natural 
resources of their countries. A survival service was founded to 
investigate and maintain records of wildlife in danger of extermi- 
nation and to instigate vigorous protective measures to ensure 
their survival. In  1954 and 1955 the union sent Lee M. Talbot,  
an American ecologist, to about 30 countries in Africa, the middle 
east and Asia to ascertain the status of some of the rarest animals 
on the earth; as a result of his expedition, improved protection 
was given many of these species. Other missions were sent to  
study the lemurs of Madagascar and potential park and reserve 
areas in Indonesia, Thailand, Burma and Vietnam; special projects 
to determine ways to safeguard African wildlife and the extraor- 
dinary wild populations of the Galapagos Islands were under- 
taken. The union holds frequent international technical meetings 
and general assemblies, where authorities from many natlons can 
confer together. 

A significant program instigated by a resolution adopted by  the 
union a t  its general assembly in Greece in 1958 was the ddoptlon 
by the Economic and Social council of the UN. in 1459. of a 
proposal to publish a register of the national parks and equivalent 
reserves of the world. More than 50 nations responded to the 
secretary-general's invitation, and Part I of the list was issued by 
the United Nations in 1961 ; an additional 30 nations were repre- 
sented in Part I1 issued by the IUCN in 1962. I t  will be main- 
tained and expanded on a continuing basis. (F. M. PI).) 
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6 .  W o r l d  W i l d  Li fe  Fund.-In 1961 the World Wild Life 

fund was inaugurated. I t  aimed at  raising a t  least L500,OOO 
($1,300,000) annually to be spent on conservation in any territory 
where such measures are needed in the interests of species threat- 
ened with extinction. Care was taken to avoid national bias in the 
organization and in the allocation of the funds. Chief executive 
positions were held by representatives of the smaller and neutral 
nations, and the first patron was the prince of the Netherlands; a 
Belgian was elected president and the headquarters were located 
in Switzerland. National branches were organized independently 
in all western countries and in several African territories for the 
purpose of collecting the money eventually to be spent by the in- 
ternational headquarters. A major field in which the fund could 
help was that of education and technical research, such as the 
endowment of departments of conservation at  certain universities 
in emergent countries, particularly in Africa. (W. S.) 

7. Special  P r o b l e m  of Africa.-An assessment of wildlife 
conservation problems all over the world led the IUCN to the con- 
clusion that the accelerated rate of destruction of wild fauna, 
flora and habitat in Africa-without regard to its value as an 
economic, scientific and cultural resource-was an urgent inter- 
national conservation problem and that the disappearance of wild- 
life would be a biological and cultural catastrophe. Wildlife. at 
the time of transition from colonial to self-government, was 
Africa's most neglected but potentially most valuable renewable 
natural asset. 

The problem is twofold: first, conservation of the national parks 
and faunal reserves; and second, the management of wildlife stocks 
on lands outside the existing parks and reserves, especially on those 
lands not suited to agriculture. The great national parks and 
faunal reserves are important; not only do they have national 
value to their respective countries but also they are part of the 
cultural heritage of civilized men everywhere. As living museums 
of natural history the African national parks, in particular, stood 
to be the most spectacular areas of their kind-priceless examples 
without comparison on any other continent. 

For  a million years certain parts of Africa have been producing 
wild animals at  rates that compare favourably with good present- 
day domestic livestock production, and this without destruction 
of the pasturage or soil resources. This phenomenon is worthy of 
continued study. Research on livestock breeding, meat production 
and even grassland management is accepted and encouraged; com- 
parable research on wildlife populations and their habitats is 
urgently needed. The economic use of the ungulate fauna (hooved 
animals) outside the parks has been little considered in Africa. 
I t  has apparently been assumed that modern systems of economic 
production require the disappearance of wildlife or else disre- 
gard its presence. Yet, large-mammal populations, scientifically 
managed and harvested as a renewable resource. may yield protein 
foods in areas where livestock production has proved to be diffi- 
cult or hazardous, and over parts of the African continent these 
populations offer more efficient and productive results than can be 
achieved with livestock. The management of wild lands for pro- 
duction of natural crops and the economics of such land use have 
been demonstrated in several parts of the world less well endowed 
than Africa, and demonstration projects have been put in motion 
in parts of Africa. 

The  ecologist especially questions the advisability of disturbing 
natural plant and animal communities on lands marginal and sub- 
marginal for agriculture. Such areas tend to deteriorate rapidly 
under the grazing of domestic animals or under cultivation. On 
these lands, where conventional agriculture is uneconomic or im- 
possible on a long-term basis, there is a need to recognize wild- 
life as an important nutritional resource. 

There are indications that in some areas more protein food 
could be harvested through scientific management of native ani- 
mals than by ranching cattle or sheep. In  still other areas wild- 
life can contribute to total meat production, supplementing that 
produced by livestock. The ungulate fauna of Africa is a valuable 
economic resource, particularly in areas where human populations 
are short of meat. 

For  international co-operation in the protection of birds and 

flora see below, Bird Protection and Plant Conservation. 
(G. TL.) 

LIT. GAME MANAGEMENT 

Game is any bird or mammal pursued for sport. Game manage- 
ment is the art of making land produce wild game in sufficient 
abundance to permit harvest for recreational use. With shotgun, 
rifle or bow and arrow man accomplishes the harvest, much as 
did his predecessors-then for survival, now for sport. Species 
that may be taken are defined by law in all developed countries, 
and periods of closed season are established to provide protection 
during the reproductive period. The open season may be limited 
to a few days or few weeks in any one year. Defining these seasons 
each year is one of the fupctions of game management. 

Hunting regulations are based on the findings of game biologists, 
who are trained in the earth sciences to understand soil fertility 
and its influence upon nutritive quality of wild animal foods; in 
botany and forestry and the means for altering the species com- 
position of farm, forest and marsh; in physiology, ecology and 
animal behaviour, to detect the subtleties of population changes 
and their influence upon reproduction; and in statistics and public 
relations in order to interpret their findings for administrators and 
the public. Game managers are also concerned with species no 
longer hunted, such as the whooping crane and Hawaiian goose, 
and many governmental game departments do intensive work with 
species not remaining in shootable numbers in their areas. 

1. Kinds of Game.-Game species are classified arbitrarily in 
several ways, such as migratory and resident, or, as below, by 
their habitats. 

Upland or Farm Game.-This includes such animals as squirrels, 
rabb~ts, quail, partridges and pheasants (also called small game), 
species that thrive in association with man, feed on waste grains 
and weed seeds and have small space requirements and low mo- 
bility. Effective management consists of providing the right com- 
bination of foods, water and cover, or low, dense shrubbery in 
which protection can be had from sun, wind, snow or pursuit by 
predators. Wildlife managers effect increases in these species by 
diagnosing the requirement that is in short supply locally and 
supplying it through inducements to farmers, by planting shelter 
belts of trees and shrubs along highways and field borders. by 
leaving waste grain from the harvest or by digging farm ponds for 
water in times of drought. 

Forest Ganze.-Deer, bear, turkey and grouse live in forested 
habitats even when these are interspersed with farms and dwellings. 
They feed heavily upon mast-acorns, nuts and fruits-and search 
the forest floor for mushrooms, insects and other small animal life. 
Forest management practices include selective cutting and thinning 
to make openings in the leaf canopy, which permits more light to 
penetrate to the forest floor and induces sprouting of shrubs. Deer 
seek these growing tips because they are high in nutritive value. 

TYilderness Game.-Also known as big game, this group includes 
species that require much space and are highly mobile (elk, car- 
ibou, etc ). Although they avoid human settlement they seek 
agricultural crops when natural foods are in short supply, and 
game managers may be required to help farmers resist their 
depredations. 

itfigratory Game.-This term is used for the waterfowl-ducks, 
geese and swans-as well as the shore birds, most of which breed 
far north of their wintering grounds and hence are hunted along 
their migratory paths. Control of the migratory bird harvest 
through international agreements-on regulation of open seasons 
hours during which hunting is permitted and numbers allowable in 
the hunter's daily bag-is of extreme importance. Agreement 
among Canada, the Cnited States and Mexico, based on the Migra- 
tory Bird Treaty act of 1916, provided this control in North Amer- 
ica In Europe each country makes its own regulations with little 
co-ordination among those sharing the waterfowl of one migratory 
path (See below, Bzrd Protection.) 

2. Game Production.-As Charles Darwin observed, animals 
tend to multiply in geometric proportion; if there were no natural 
controls limitlng t h e ~ r  increase, the world would soon be overrun 
by quail and rabbits. Game managers attempt to discover the fac- 
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tors that limit the increase of a particular species in a given area, 
usually by diagnosing deficiencies in foods (diversity, nutritive 
quality and seasonal abundance), cover for nesting, roosting and 
escape, and availability of water. Frequently deficiencies are very 
specific and easily remedied; e.g., brush piles alone usually will lead 
to a great increase in the number of cottontail rabbits in agri- 
cultural areas where food is abundant, and rain water caught and 
stored in underground tanks ~vill enable thousafids of quail to 
live through months of drought in California and Hawaii. Aug- 
menting the wild game crop by release of pen-reared stock is com- 
mon practice in Europe but has declined in the United States 
because such stock by its very success in captivity has been se- 
lected for tameness; it neither survives well nor reproduces well 
in the wild. 

The human population explosion has led to great competition 
for space and also to demands for increased agricultural produc- 
tion. The satisfaction of these needs not only causes a reduction in 
size of the areas where game is produced but also limits the number 
of such areas available to hunters. Broadcast chemical sprays for 
insect control are another serious threat to wildlife, causing mor- 
tality both directly and indirectly by decreasing the food supplies. 
Conversely, introductions of game where no effective predators 
exist have caused great damage through overpopulation. This 
is illustrated bq. the case of the red deer introduced into Kew 
Zealand; in mountainous areas that are too difficult to reach for 
adequate harvest by hunters the deer destroy so much vegetation 
that erosion and vast land slips result. The European rabbit in 
Australia provides another familiar example; after 70 years of 
effort to get it established, it finally overran and denuded the 
countryside, converting immense areas of pasture land into semi- 
desert. Kot until the 1950s was it brought under control by means 
of myxomatosis, an insect-borne virus disease that does not spread 
to other animals. 

3. G a m e  Harvest.-In Canada and many regions of the west- 
ern United States much public land is open to hunting. Elsewhere 
in the United States, hunting is by permission of the landowner, 
and exclusive shooting rights are frequently leased for the year by 
groups of sportsmen. Many ranchers charge a daily fee for deer 
or pronghorn hunting on their lands. 

I n  Denmark and Finland farms are leased by organized groups 
of hunters who actually participate in game management prac- 
tices. I n  Great Britain most shooting is let by estate owners to 
sporting tenants, or done by the owners and their guests, free 
hunting being available only along the foreshore of the sea, for 
waterfowl. 

In  the United States there is a growing trend toward purchase or 
lease of tracts for management by state and federal game depart- 
ments. These tracts! known as public shooting grounds, are avail- 
able to hunters either on a first-come, first-served basis or by 
reservation. Part of each area is used for shooting and part is 
held as inviolate sanctuary; a large proportion of the geese of 
North America now stop at  a series of managed areas during 
their autumn migration, and a t  one such area in southern Illinois 
as many as 30,000 Canada geese are shot in one season. 

4. Research.-Game-management research is necessitated by 
the rapidity of environmental change as human populations grow. 
As the proportion of land covered with concrete-because of urban 
expansion, construction of airports, highways! etc.-continues to 
rise, management of the remainder increases in importance. Cer- 
tain principles, such as the territorial requirements of each species, 
the carrying capacity of the land, the population turnover and 
age ratios of different species, emerge as research into the habits 
and needs of game struggles to keep up with environmental 
change. 

Territorial Req~~irenze7zts.-These differ greatly among game 
species. Adult bears tend to be solitary; peccary bands and quail 
coveys in winter tolerate members of their own group but repel 
others; most deer, pheasants. grouse and pronghorn gather in great 
numbers in winter despite local shortages in food supply, but with 
the onset of the breeding season their expanded space requirements 
cause unrest and fighting. Spacing out is maintained in most spe- 
cies by means of scent posts, song and other threats without resort 

to actual conflict. Thus, many game birds and mammals exert 
automatic control over their own densities. Species lacking these 
mechanisms of population control and tolerant of crowding (such 
as deer) may overpopulate their range and destroy their food sup- 
ply until starvation occurs. With deer this is especially true since 
man has extirpated the effective predators from most of their 
range. Man must now assume responsibility for the predator's 
function by providing adequate hunting harvest. 

Polyga~i~oz~s Species.-Such species as pheasants and deer can- 
not be overharvested by hunting as long as only males are shot. 
Despite long open seasons, cock pheasants are never too scarce to  
fertilize all hens. Deer populations cannot be kept within bounds 
unless does as well as bucks are shot. 

Carrying Capacity.-The capacity of any game range is exceeded 
when a species becomes so numerous as to destroy or reduce in 
vigour its food plants. Ranges overbrowsed by deer may require 
5 to 15 years to recover; lichen ranges overbrowsed in Alaska 
required 20 years. Game managers are constantly concerned with 
refinements in measuring carrying capacity and with clues for 
early detection of overpopulation. 

Popz~lation Tz~vnover.-The rate a t  which a species replaces it- 
self annually is controlled by intensity of harvest and by the nat- 
ural reproductive rate. The higher the percentage of young, the 
healthier the population. In  short-lived species such as  quail and 
rabbits, 85% live through only one reproductive season. If not 
shot, they will die of other causes before the year is up;  hence 
liberal hunting is allowable and 50% of the autumn population 
can be harvested each year without hazard to the breeding stock. 
In  long-lived species with slower rates of population turnover, such 
as deer, about 25y0 can be safely harvested each year. 

Age Ratios -These provide an indication of population density 
where numbers cannot be readily counted, as among rabbits, ducks 
and quail. Birds trapped for banding or game examined in hunters' 
bags provide information on age ratios that makes it  possible to 
measure the season's reproductive success and rate of population 
recruitment, and to estimate the allowable harvest. These form 
the basis for many hunting regulations and give insight into causes 
of breeding failure. 

Stress.-Stress, the term for a group of physiological changes 
induced by crowding, is a common and subtle force limiting popu- 
lations. I n  southern Missouri, when a flood during the breeding 
season of swamp rabbits caused crowding on the areas remaining 
above water, two of every three females resorbed their litters and 
gave birth to no young. When snowshoe hares in Minnesota be- 
came crowded at  the peak of their cyclic abundance, many fell 
dead in midwinter, seemingly without cause. Game harvest 
through hunting prevents crowding and stress. 

5. Legislation.- In the United States laws regulating hunting 
of resident game are established by each state. Wildlife manage- 
ment is accomplished largely by the state conservation depart- 
ments as a result of the Federal Aid to Wild Life Restoration act 
of congress. 1937, common!y known as the Pittman-Robertson act, 
under which an 1 I % excise tax is levied on sporting arms and am- 
munition. States must provide matching funds equal to 2jy0. 
Similar procedures are followed in countries that have fallen under 
Soviet influence. In  parts of Europe game management and re- 
search remain privately exercised functions, either by  individuals 
or voluntary organizations deriving no financial aid from the state. 

(W. H. E.) 

IV. BIRD PROTECTION 

Bird protection has taken shape gradually from a variety of 
motives. These have included anxiety to keep up or increase num- 
bers of birds valued for food or sport and birds believed to be bene- 
ficial to agriculture. Sentiment in favour of songbirds, or of birds 
generally, and dislike of cruel practices in killing or capturing 
birds have also become important since the middle of the 19th 
century. Only in modern times has any general written code 
emerged. Bird protection is best regarded as that part of nature 
conservation aiming primarily to protect bird life by specific 
methods, although secondarily providing background protection for 
many other animals and plants. 
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A. LEGISLATION AND IXTERNATIONAL AGREEMENTS 

Among early instances of bird protection were St. Cuthbert's 
successful efforts, about A.D. 680, to establish a tradition of not 
disturbing birds, especially eider ducks, on the Farne Islands off 
Northumberland, and Kublai Khan's closed seasons for birds in 
t h e  13th century. In  1534, in England under Henry VIII,  an act 
was passed "to avoide destruction of wilde-fowle" which protected 
the eggs of herons, spoonbills, cranes, bitterns and bustards, but 
did not protect the birds themselves even in the breeding sea- 
son. 

1. C o n t i n e n t a l  Europe.-In Germany Lippe-Detmold passed 
a Bird Protection decree in 1777, Saxe-Coburg in 1809 and Hesse in 
1837, the latter forbidding the killing of named species useful to 
agriculture and the taking of their eggs. In  183'7 the Netherlands 
passed a hunting law giving special protection to lapwings and 
nightingales and prohibiting egg collecting, except of certain eggs 
for the table. Most continentai European countries developed vo- 
luminous but largely ineffective legislation from then on. In Ger- 
many the position was chaotic. I n  1890, 55 pages of the laws of 
Austria dealt specifically with bird protection. Swiss laws were 
advanced and stringent, including prohibitions of birdcatching and 
sale of importations, and requirements for children to be taught 
bird protection in schools. Hungary took a leading part in 19th- 
century bird-protection development and in 1894 a Hungarian 
central office for ornithology and a body of field police were cre- 
ated. 

2. U n i t e d  States.-In the United States hlassachusetts led the 
way in 1818 with a closed season for American robins. In 1846 
Rhode Island prohibited spring shooting of waterfowl. In 1870 
California established at  Lake Merrit, Oakland, the first state 
wildlife refuge protecting great numbers of wintering ducks. In  
1873' Arkansas prohibited killing wild birds for sale as food, and 
in 1878 Iowa imposed the first bag limit (25 prairie chickens per 
day) .  In 1885 the U.S. department of agriculture established a 
division of economic ornithology and mammalogy which grew into 
the later biological survey and then into the U.S. fish and wild- 
life service. In  Oct. 1884 the American Ornithologists' union 
formed a committee "for the protection of North American birds 
and their eggs against wanton and indiscriminate destruction." 
The  committee's model law of 1886 for the protection of nongame 
birds was adopted that year by New York and Pennsylvania, and 
many other states followed. 

I n  1900 was passed the Lacey act, the first comprehensive fed- 
eral law for bird protection, followed quickly by both voluntary 
and federal wildfowl refuges (Pelican Island, Fla., 1903) and by 
the incorporation in 1905 of the National Association of Audubon 
Societies (National Audubon society, 1940). I n  1916 the Con- 
vention for the Protection of hligratory Birds in the United States 
and Canada provided a firm foundation for bird protection 
throughout North America, except for Mexico which adhered by 
separate treaty in 1937. 

3. G r e a t  Britain.- In Great Britain modern bird-protection 
legislation dates from the Act for the Preservation of Sea Birds, 
1869. This was secured through a movement promoted by the 
vicar of Bridlington in Yorkshire and was prompted by slaughter 
of sea birds on Flamborough cliffs, where one man in one year 
killed 4,000 kittiwakes. The 1869 act was judged a success in sav- 
ing breeding colonies from extinction and was followed in 1872 by 
another protecting some 80 additional species during the breeding 
season. I n  1876 a closed season (Jan. 15 to July 10) was imposed 
for wildfowl. Subsequent acts extended protection to eggs and 
gave power to create bird sanctuaries (1896). I n  1954 all previous 
legislation was superseded by the Protection of Birds act, giving 
complete legal protection throughout Great Britain to all wild birds 
and their nests and eggs with certain exceptions (principally in re- 
spect of birds to be shot or taken as game or as pests). Special 
penalties were made available for offenses on sanctuaries, (which 
could also be closed to public access) and in respect of rare species. 
Licences for scientific purposes and for falconry were authorized, 
and various cruel or destructive aids to killing or taking were pro- 
hibited. 

4. Br i t i sh  Commonwealth.- The first Canadian wildfowl 

refuge was established in 1887. Most of the Canadian provinces 
introduced legislation for the protection of wild birds about 1895- 
98. follouring several other British territories led by Queensland 
and British Guiana (1877), New Zealand (1880), Hong Kong 
(1885) and India (1887). In  Canada bird protection since 191 7 
has been governed by the Migratory Birds Convention act follow- 
ing the convention with the U.S. I t  is administered by the Cana- 
dian Wildlife service, created in 1947, with the help of provincial 
authorities. In  several common~~eal th territories bird protection 
is merged with that of mammals and reptiles (e.g., in the Fauna 
Protection act of 1950 in Western Australia). 

5. I n t e r n a t i o n a l  Measures.-Except in North America, re- 
peated efforts toward international bird protection have been only 
partially successful. These efforts began in 1868 with an appeal 
from the General Assembly of German Farmers to the Austrian 
and Hungarian governments to join in a convention for the pro- 
tection of birds useful to agriculture and forestry. In 1869 the 
Italian, French and Swiss governments indicated their support, 
and in 1875 an Austro-Hungarian agreement with Italy was signed. 

Eventually, in 1902, an International Convention for the Pro- 
tection of Birds Useful to Agriculture was concluded by Austria- 
Hungary. Germany, France, Spain and several smaller European 
countries (Great Britain and Italy not taking part).  Only France, 
Hungary, Belgium, Sweden and the Netherlands ratified it. A sub- 
sequent convention was provisionally adopted in 1950 at Paris and 
has been ratified by a few countries. The International Coun- 
cil for Bird Preservation (I.C.B.P. or, in French, C.I.P.O.), or- 
ganized in London in 1922, has promoted much useful action, 
including the International Convention for the Prevention of the 
Pollution of the Sea by Oil. concluded in London in May 1954. 
The committee also. by arrangement with the International Union 
for Conservation of Nature and Natural Resources, watches over 
species of birds listed as in danger of extinction. The Interna-' 
tional Wildfowl Research bureau at  Le Sambac in the Camargue, 
France. under the auspices of the I.C.B.P., serves as a clearing 
house for information and advice on wildfowl research and con- 
servation. 

6 .  Modern Trends.-In summary, the follo~ving trends in the 
protection of birds may be observed. ( I )  to codify the law, making 
it simpler and more easily understandable; (2) to co-ordinate dif- 
ferent objectives, utilitarian. sporting, aesthetic and humanitarian, 
giving increasing weight to conservation and scientific factors; 
(3) to promote education, especially in schools, and public infor- 
mation about the law and the broad objects of bird protection; (4) 
to strengthen enforcement, where necessary by means of special- 
ized officers such as rangers or field police; ,(5) to make specific 
and flexible exceptions to meet the needs of scientific research, 
museums, etc., and generally to prohibit disturbance without any 
valid purpose; 16) to prevent undue shooting pressure by such 
means as adjustment of closed seasons and by limits; (7) to pro- 
hibit killing or taking by cruel or unduly destructive means, and 
to suppress illegitimate or commercial exploitation of bird life 
such as plumage hunting or birdcatching for the cage or collecting 
eggs or stuffed birds as a hobby or for ornaments; (8) to co-ordi- 
nate international action, for example by prohibiting import into 
advanced countries of birds needing protection in their areas of 
origin; (9) to rely increasingly on scientific investigation and con- 
servation-for example, by provision of refuges and reserves or 
sanctuaries and by encouragement or provision of suitable food 
and shelter. 

Refuges may be selected for many different purposes. Some 
offer security from persecution or disturbance to scarce, vulnerable 
or shy species while breeding, while at  halting places during migra- 
tion or in winter quarters. (Breeding colonies of aquatic birds, 
or areas where ~vaterfowl flock during the open season are promi- 
nent instances.) Other reserves are designed to preserve or recre- 
ate habitats threatened by reclamation, such as marshes, fens or 
tall natlve forest. In some cases such habitats are artificially 
provided by tree planting or by excavating pools, for example, in 
areas where they were previously absent. Some are managed ex- 
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perimentally for scientific research or to devise improved conser- 
vation techniques. Others are show places where human visitors 
can watch this wildlife at  close quarters (as at  the Hawk Mountain 
sanctuary in Pennsylvania, where thousands of hawks and eagles 
can be seen on migration'), or where ornithologists, bird photog- 
raphers, makers of sound recordings and others can satisfy their 
requirements. Others are kept as free as possible from all intru- 
sion. The underlying principle is, as far as practicable, to combine 
the conservation of the birds with the enjoyment of sightseers and 
with meeting the needs of specialists or photographers, but where 
bird conservation would suffer from even limited disturbance, the 
birds' welfare must come first. In  some cases. for example in rhe 
royal parks of London, bird sanctuaries are set aside to proride 
small areas of quiet cover or quiet water for ordinary birds in 
heavily populated metropolitan districts. 

Modern management aims to measure the pressures bearing 
most heavily on protected birds and to relieve excessive pressures 
by suitable adjustments. For example, access may be prohibited 
or limited to conducted parties at  certain times (e.g., in the breed- 
ing season), or to certain zones. or to observation posts from which 
the birds can be seen without being disturbed, as at  the Wildfowl 
trust refuge at  the New Grounds, Slimbridge, Eng. 

The number of sites classed as bird refuges is often large- 
Switzerland alone has more than 100-but generalizations on the 
distribution and value of bird refuges in the various countries 
would be seriously misleading. The great majority are, however, 
in North .\merica and in northwest Europe. While many are main- 
tained by bird protection societies, others are operated by central 
and local governments and a wide variety of other agencies. 

1. Preda tors  a n d  Pests.-Several early bird sanctuaries al- 
lowed pests to multiply. but it has become generally recognized 
that where this would happen control, especially of crows. rats and 
foxes, is essential. The need, however, usually arises only where 
the fauna has already suffered from unwise human interference. 
The ideal of nonintervention is successfully practised in many 
refuges, where this is not the case, in the United States and else- 
where. In  principle, modern bird protection policies call for pro- 
tection of all species at  all times except insofar as control or 
"cropping" of certain populations by explicit means and at certain 
seasons is shown to be justified. The labeling of any species 
permanently as "harmful" or "beneficial" is not scientifically fa- 
voured. 

2. Feeding.-Excessive pressure on food is sometimes relieved, 
especially in the United States, by artificial feeding, by aerial or 
other planting of suitable mild foods (e.g., wild rice), or by crops 
(e.g., cereals) deliberately left in the fields to be eaten by water- 
fowl. Jack Miner's pioneer waterfowl refuge at Kingsville, Ont. 
(1907), showed how much could be achieved in this way. The 
C.S. fish and wildlife service and other C.S. organizations devel- 
oped by experiment various successful means of artificially ex- 
panding or supplementing the food resources which determine 
the carrying capacity of refuges in terms of bird populations. 
Bird tables and feeding devices are widely used in Europe and 
North America for similar purposes. In order to ensure that the 
Hawaiian goose is kept in existence, parts of the stock are being 
reared in captivity. about one-half of the world population in the 
early 1960s being so maintained by the Wildfowl trust at Slim- 
bridge and elsewhere in England by arrangement with the Hawaiian 
authorities. 

3. Provis ion  of Breeding Sites.-Shortage of breeding sites 
is a limiting factor for many species and progress is being made by 
research and experiments in increasing the numbers and enlarging 
the range of certain species. In  North America the wood duck 
has taken readily to artificial nest boxes on posts in standing water, 
where the ducks and eggs are relatively immune to predation by 
raccoons and other mammals. Experiments with hole-nesting 
birds have been carried out in Germany, the C.S.S.R.. England 
and elsewhere on titmice, pied flycatchers and other species. with, 
in several cases, striking success. At Patuxent Research refuge, 
Md., the U.S. fish and wildlife service has induced wintering Can- 
ada geese to stay to breed far south of the normal breeding range 
by providing suitable artificial islets and by meeting other habitat 

requirements. Nesting boxes are among the most generally effec- 
tive and attractive devices for practical bird protection, but  faults 
in design. siting or construction often cause failures. 

4. O t h e r  Prac t ica l  Assistance.-Among other practical 
methods of bird protection mention must be made of provision 
of perches on lighthouses and floodlighting of the structure to  pre- 
vent heavy casualties in poor visibility. First-aid measures are  
applied where aquatic birds are exposed to oil pollution or a t  times 
when onset of cold weather leads to heavy mortality of insectivo- 
rous or other delicate species in winter quarters or on passage. Air- 
craft. including helicopters, are used in such situations for dropping 
food supplies or even for ferrying numbed and exhausted birds to 
warmer climates; e.g., swallows have been so carried across the 
Alps. Icebreaking on frozen waters is also undertaken. 

5. E d u c a t i o n  a n d  Information.- Apart from such practical 
measures to assist particular bird populations, much can be done 
rnore generally to educate and inform people of all ages of the im- 
portance of bird protection and the means of encouraging bird life 
or of avoiding actions injurious to it. For example, the Massachu- 
setts Audubon society (founded 1896) conducts special courses in 
conservation and natural science. reaching regularly about 15,000 
boys and girls in the state grade schools, and operates five natural 
history day camps and one resident camp for boys and girls. The  
National Audubon society of the U S ,  provides extensive and ex- 
cellent services and literature for schools. giving practical pro- 
grams and instructions. Bird day is observed in schools in many 
states. In Hungary a Bird and Tree day was established in 1906, 
but in most European countries teaching in schools is not gen- 
eral. There are, however, active conservation societies a t  work, 
such as the Royal Society for the Protection of Birds in  Great 
Britain (founded 1889). In  Great Britain and certain other 
countries. television and broadcasting services concern them- 
selves with bird-protection matters on a large scale and a t  a high 
standard, and nature films also help in educating and informing 
the public. 

6.  C o n t r o l  of Undes i rab le  H u m a n  Interference.- Success 
in bird protection calls for effective control of undesirable human 
interference. For this purpose it is necessary to know what is un- 
desirable, and accordingly to have adequate provision for  scientific 
research and for consultation regarding its practical application 
among the interests concerned. Experience shows that  unless 
these two needs are satisfactorily met legislatures cannot agree to  
adopt. nor can governments enforce, reasonable measures of bird 
protection. I n  Great Britain they are in principle covered by 
statutory wild birds advisory committees to advise the secretaries 
of state (for Scotland, and for England and \Vales respectively) 
and by the official nature conservancy and other agencies, which 
are represented on these committees and are responsible for pro- 
viding them with a scientific basis for recommendations, and for 
advising on repercussions on agriculture, fisheries, sport and so 
forth. The U.S. fish and wildlife service and the Canadian wild- 
life service fill similar roles in the United States and Canada. An 
important problem is to ensure that sectional interests do not pur- 
sue conflicting private control policies of their own-for example, 
regarding predators-often in defiance of the law. T h e  problem, 
however, is not only one of law enforcement. Both in the United 
States, at the Aransas refuge for whooping cranes, and in Europe. 
a t  the Knechtsand molting area for shelducks, problems arose 
over threatened destruction of important and vulnerable bird pop- 
ulations by air force bombing ranges. I n  these instances satis- 
factory settlements were negotiated, but there is constant danger 
of major engineering and development projects nullifying bird- 
protection policies. Protection against cruelty or persecution is 
part of a wider problem on which public opinion in many countries 
is still backward. and it is often difficult to enforce the ban on il- 
legal methods of killing or taking in remote places, and especially 
on private land. (E. M. N.) 

V. CONSERVATION O F  SEA MAMMALS A N D  F I S H  

The seas, apart from narrow coastal zones, are international. 
and the principle of the freedom of the high seas is well estab- 
lished; hence conservation measures affecting high-seas fisheries 
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are usually subject to international agreement. In  general. con- 
servation problems increase in relation to the number of govern- 
ments involved and are least when the interests of only a single 
country are at  stake, as in many coastal and inland fisheries. 
The  basic principles of conservation are similar in both coastal 
and pelagic fisheries, and this article therefore deals largely with 
the more important international conservation measures and or- 
ganizations. 

1. Whales.-Whales are particularly vulnerable to commercial 
exploitation because of their slow reproductive rates. Historically 
they have been progressively depleted. species by species, in region 
after region, and effective conservation measures have proved diffi- 
cult to apply. When it became apparent that the antarctic stocks 
of baleen whales were being depleted, restrictions were introduced 
and a number of international agreements were concluded. The 
1931 convention was followed by the agreements of 1937 and 
1938, while in 1929 the Bureau of International Whaling Statistics 
had been established. 

After World War I1 the machinery for regulation was greatly 
improved by the signing in 1916 of an International Convention 
for the Regulation of Whaling by 15 contracting governments. 
The  convention set up the International ilrhaling comlnission 
(I .W.C.) ,  which has scientific and technical committees to discuss 
and report on relevant biological research and advise on conserva- 
tion measures and procedures. Research is undertaken by some 
of the member governments. The I.1V.C. is empo

w

ered to fix an 
over-all limit to the antarctic pelagic catch of baleen whales, which 
in 1955-60 comprised 80% of the total world catch of baleen 
whales. Competition resulting from increased catching capacity 
has brought the industry to the limit of economic operations. As 
a result of associated developments Norway and the Yetherlands 
withdrew from the convention in 1959. Norway rejoined in 1960 
but withdrew again late in 1961. 

Other important conservation measures applied to whaling have 
been complete protection of some species, restriction of whaling 
seasons, mi~iimum length regulations, protection of calves and 
suckling females, sanctuary areas and provision for utilization of 
the carcasses and for inspection. In spite of these measures whale 
stocks have been seriously depleted, but the depletion would cer- 
tainly have been much more rapid and catastrophic without the 
restraint imposed by the International Whaling commission. 

This convention also regulates pelagic whaling in areas other 
than the antarctic and shore whaling operations. Chile and Peru, 
which have whaling industries, are not signatories but, with Ecua- 
dor, are member governments of the Per~nanent Commission for 
the Exploitation and Conservation of the Maritime Resources of 
the South Pacific (C.P.E.C.R.M.P.S.), which is concerned with 
whale conservation among other things. 

2. Seals.-Seals breed on land and in this respect are more 
vulnerable to hunters than whales, but their more rapid reproduc- 
tion means a quicker build-up of depleted stocks. The history 
of the northern fur seal, hunted for its fur, provides a classic ex- 
ample of sound conservation practice. The rise of indiscriminate 
pelagic fur sealing by U.S., Canadian and Japanese nationals in 
the 1880s caused serious depletion of the fur-seal herds in the 
North Pacific, but it was not until 1911, after prolonged nego- 
tiations, that a convention signed by Great Britain. the United 
States, Russia and Japan prohibited pelagic sealing and opened 
the way to rational management. The United States, Japan and 
Russia each undertook to manage its respective herds and to di- 
vide the proceeds of the sale of skins among all four governments. 
Management on the Pribilof Islands has included the protection 
of females and the restriction of killing to surplus three- and four- 
year-old males. The annual kill is determined by population 
studies, and there is no commercial conlpetition since killing 
is in the hands of a single contractor. In  1941 Japan withdrew 
from the convention, claiming that the objectives had been 
achieved and that the seal herds had becon~e so large that they 
were damaging Japanese coastal fisheries. I n  1952 an int.erim 
agreement on co-operative research was negotiated and in 1957 
a new Convention on the Conservation of the North Pacific 
Fur  Seals was signed, setting up a commission that co-ordinates 

research on the seal populations and their effect on other marine 
resnurces. 

The southern fur seals are also recovering under complete or 
partial protection from the effects of indiscriminate sealing in the 
18th and 19th centuries, and there are small industries in South 
Africa and South America. Conservation of the elephant seal is 
also of long standing. Exploitation of the herd at  South Georgia 
has been regulated since 1910, and it supports a thriving industry, 
taking an annual quota of adult. males. 

In  the north there was for many years a joint Norwegian- 
Russian sealing commission with consultative status. In  1958 
Norway and the U.S.S.R. signed an agreement on measures for 
conservation of seal stocks in the northeast Atlantic. This covers 
harp and hooded seals and walrus and may be extended to bearded 
and ringed seals and polar bears. I t  includes provision for fixing 
open seasons and prohibiting certain methods of catching, and a 
commission was established to recommend measures relating to 
co-ordination of research and regulation of sealing. I n  the north- 
west Atlantic where Canada and Norway exploit the stocks the 
only control is an informal agreement relating to the starti~ig dates 
for taking young seals. (See also SEAL FISHERIES.) 

3. Other  Sea Mammals.-In addition to whales and seals, both 
of which are exploited commercially on a large scale, there are 
the sea otter of the North Pacific, still increasing in numbers after 
complete protection since 191 1 ; the polar bear, now partially or 
completely protected in most parts of its range; and the manatee 
and dugong. which also receive some protection in most areas they 
inhabit. The International Union for the Conservation of Nature 
and Natural Resources watches the status of these and other ani- 
mals. 

4. Sal t -Water  Fish.-For biological reasons fish stocks are less 
easily depleted than mammal populations, hence conservation 
measures rarely include the prohibition of fishing. More usual 
measures include fixed annual catch quotas, closed seasons. sanc- 
tuary areas (frequented by immaturesj, mesh size regulations (to 
allow escape of small fish)? minimum sizes of fish to be landed, 
and prohibition of gear considered destructive. 

The aim of conservation of exploited stocks. which are usually 
the only ones needing conservation, is to attain the maximu~n sus- 
tainable yield and at  the same time to keep the catch per unit 
effort (e.g., the catch per hour's tra

w

ling) as high as possible so 
as to minimize the cost of fishing. I t  has been shown for a number 
of fish stocks that by introducing regulatory measures such as 
the selection of a suitable mesh size; and reducing the over-all fish- 
ing effort, it is possible to increase the annual yield. These meas- 
ures depend on intensive and continuing research on the various 
stocks of fish, for the solutions to conservation problems vary 
according to the type of fishery and the resource exploited. 

Atlantic Ocean.-It was formerly thought that fish resources 
were inexhaustible) but with the improvements in fishing tech- 
niques and enlargement of markets it became apparent toward 
the end of the 19th century that certain fish stocks were declining 
and that conservation measures should be introduced. Following 
conferences in 1899 and 1901, the International Council for the 
Exploration of the Sea (I.C.E.S.) was founded in 1902. This 
organization, an intergovernmental body with the function of co- 
ordinating and advising on research in the northeast Atlantic, has 
committees on special topics and on different areas; and the results 
of investigations are discussed at  its meetings. Statistics and scien- 
tific results are published. 

In  the 1930s an intensification of fishing and decreased catches 
lent urgency to the efforts to reach agreement on conservation 
measures, and conventions were signed in 1929. 1932 and 1937. 
The last, the most important and comprehensive, was sigried by 
ten countries but for various reasons was not ratified by all the 
signatory governments. An International Fisheries convention, 
negotiated and signed by 12 countries in 1946, became effective 
in 1954. I t  was concerned with mesh sizes and minimum sizes at  
which a number of species of fish may be legally landed. A per- 
manent commission (P.C.I.F.C. j was set up to advise on extend- 
ing or altering the provisions of the convention after consultation 
with I.C.E.S. I n  1959 a new agreement, the North-East Atlantic 
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Fisheries convention. signed by 14 governments, replaced the 1946 tunnies and bait fish. This has its own scientific staff to  conduct 
convention. I t  covers a larger area. including the Barents sea, and research. and recommends measures to maintain the stocks a t  a 
is more far-reaching in its provisions. The resultant North-East level that would permit maximum utilization. The  16-nation Indo- 
Atlantic International Fisheries commission. which planned to Pacific Fisheries council ( IPFC) ,  sponsored by F A 0  and set up in 
establish three regional committees. may consider any conserva- 1948, co-ordinates and reports on research on fisheries and related 
tion measures for any species of fish, and provision is made for subjects carried out by member governments (like I.C.E.S. in the 
international inspection. Xorth Atlantic). A South Pacific organization with wide terms of 

The long-established and productive Rank fisheries of the north- reference similar to the F A 0  councils (GFCM and I P F C )  but with 
u~est Atlantic are fished by many European and North American regulatory pom7ers. is C.P.E.C.R.M.P.S., referred to  above in con- 
countries. When it was recognized that conser\~ation might be nection with whale conservation. 
necessary the International Korthwest Atlantic Fisheries conven- For a more detailed discussion of the techniques of fish con- 
tion was signed in 1949 and the 11 member countries set up a servation and fisheries management, see FISHERIES: Scientific Re- 
commission (I.C.N.A.F.) with a small scientific staff. Subareas search a d  Fisheries Conservcltion. (R .  M. Ls.) 
roughly corresponding to separate fish stocks mere defined, and 5. Fresh-Water  Fish.--Fishing (q.v.1 is one of the most popu- 
panels were formed to co-ordinate research and recommend con- lar outdoor sports. and both recreational and commercial fresh- 
senration measures for each area. Research is carried out by mem- water fishing are of great economic importance. Since, however, 
ber governments and the commission has a co-ordinating role, but only a small percentage of fresh-water fish have either sport or 
can undertake research if necessary. commercial value, management efforts are mainly limited to  these 

These two North Atlantic organizations are concerned mainly few. 
with groundfish such as cod, haddock, redfish and plaice. The increasing use of water for individual consumption, indus- 

JfediterYaneun Sea.-A Commission for the Scientific Explora- try, irrigation and navigation has created serious problems in fish 
tion of the Mediterranean Sea (C.I.E.S.M.R.I.). set up in 1919, is conservation. Industrial wastes, municipal sewage and silt from 
not directly concerned ~yi th fishery problems. The General Fish- eroded farm lands have poisoned many kinds of fish or eliminated 
eries Council for the Mediterranean (GFCM),  sponsored by the them by destroying their food supplies and spawning grounds. 
Food and Agriculture organization of the United xations (FAO). Dams have blocked runs of migratory fishes. Increased private 
has 11 member countries and dates from 1949; it functions as an ownership of lands and waters has interfered with public use of 
advisory body on research and development. natural resources. To  meet these problems, better methods of 

Pacific Ocean.-In the Pacific ocean there are two inter- waste disposal are being developed, and laws have been enacted 
national fisheries commissions which, like I.C.E.S., were set up to prevent pollution. tkrhere practical, fishways are built SO that 
before World War 11, and a number of organizations of postwar migrating fish can pass safely around darns. More lands are being 
origin. purchased by public agencies to provide access to public' waters. 

The International Pacific Halibut commission (I.P.H.C.),  for- Sometimes! where the conservation of fish is incompatible with 
merly the Interrlational Fisheries commission (I.F.C.), and the other uses of the water, the fish are sacrificed. These losses can 
International Pacific Salmon Fisheries commission (I.P.S.F.C.) be offset by creation of new fishing ponds, hydroelectric impound- 
were established in 1923 and 1937 respecti~~ely. Unlike 1.C.E.S. ments or water supply reservoirs. Even in waters where there is 
or I.C.N.A4.F., they themselves conduct research and regulate the no conflict in use, overfishing, slow growth of fish, competition 
fisheries by fixing quotas and other restrictions. The I.P.H.C. pro- from undesirable species or scarcity of some life requirement such 
vides a unique and successful example of international regulation as spawning grounds may be problems. 
and management of a fishery and has set a pattern for several later Number and size of fish harvested, fishing seasons and gear 
commissions. I t  has the advantage, however, that only two coun- are often restricted by law to preserve sufficient spawning stock 
tries, Canada and the United States, are involved. Cnder its super- or protect fish until they reach a sporting or marketable size. 
vision the halibut fishery of the northeast Pacific, which had been Prolific fishes (such as bass and panfish) need little protection, 
disastrously depleted by unrestricted fishing, has been successfully and liberalization of restrictions on these species has greatly in- 
restored; by 1954 the annual production was over 50% higher creased fishing opportunity. Where undesirable species are abun- 
than before regulation by the commission, with only half the pre- dant, poisons can be used to kill all the fish in a lake, after which 
vious fishing effort. The management policy adopted in 1932 was one or a few desirable species are reintroduced. Poisons can also 
preceded by thorough scientific investigation, and included catch be used to thin out overabundant populations where growth is 
quotas, a closed season and protection of nursery grounds. The slow, and chemicals have been del~eloped that kill only a certain 
authority of the commission was broadened by later conventions type of fish, such as the destructive sea lamprey. Fish are raised 
in 1937 and 1953, and the conservation measures are revised from in hatcheries for restocking waters after deliberate poisoning, 
year to year in the light of improved knowledge of the stocks. pollution or natural catastrophes. Sometimes only an introduc- 

The I.P.S.F.C.. also the result of a bilateral convention and tory stocking is necessary. after which the fish perpetuate them- 
similar to the I.P.H.C., has been markedly successful in restoring selves. Where fish cannot reproduce successfully the waters can 
stocks of sockeye salmon. be regularly restocked. New fish-management techniques are 

The International Convention for the High Seas Fisheries of being evolved continually through scientific research. 
the North Pacific Ocean, signed by Canada. Japan and the United (J. T .  McF.)  
States. set up an ~nternational ~ ~ r t h  Pacific-~isheries commission 
(I.K.P.F.C.) similar in scope to I.C.N.A.F. in the northwest At- 
lantic. This convention employs the principle of abstention. which 
provides that if it can be shown that a stock of fish is being fully 
utilized by one or more contracting parties and is under scientific 
management. then parties that have not historically fished these 
stocks agree not to engage in fishing them. For the salmon fish- 
eries a provisional boundary was fixed to define salmon stocks of 
Asian and North American origin. The convention has enforce- 
ment provisions which may be reviewed from time to time. Re- 
search is to be undertaken by contracting governments, but the 
commission has a small scientific staff to plan and co-ordinate 
research. 

X convention between Costa Rica and the United States, later 
joined by Panama, set up in 1950 the Inter-American Tropical 
Tuna commission (I.-A.T.T.C.) which investigates the biology of 

VI. PLANT CONSERVATION 

Plant conservation has to do with the preservation of species 
or communities of plants that are of interest for their beauty, 
rarity or inherent scientific value. I t  is distinguished from forest 
conservation. which is concerned with the proper methods for 
utilization of forest trees as sources of commercial wood products, 
but it may include the preservation of individual tree species of 
particular interest (see FORESTS AKD FORESTRY). The goals of the 
plant-conservation movement (illustrated by the three methods of 
approach described below) are: to stop, through legislation and 
education, the needless destruction of interesting or beautiful wild 
plants over large regions; to ensure the preservation of such plants 
and the communities in IT-hich they occur through the creation of 
sanctuaries, nature reserves or scientific-study areas; and finally 
to prevent the complete extermination of as many rare species as  
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possible through cultivation and permanent maintenance in special 
botanical gardens. 

1. P r o t e c t i v e  Laws.-Several different methods of plant pres- 
ervation are in general use. One of these is the enactment of pro- 
tective laws prohibiting the picking, mutilation, destruction or 
sale of certain enumerated species. usually those in danger of 
extermination in the region covered by the laws. Many countries 
provide such protection for cherished wild flowers. and many tropi- 
cal countries have similar laws regarding the collection and ex- 
portation of orchids and other plants of horticultural value. Usu- 
ally such laws can be effective only for plants growing on govern- 
ment-owned lands, since private ownership of land generally entails 
the right to dispose of the plants as the owner desires. The method 
is most valuable in local or national parks, where protection of all 
plants is comparatively easily enforced. 

2. Sanctuaries.-A second approach to plant conservation is 
based upon the protection of particular tracts of land or pieces 
of landscape rather than individual species of plants. These tracts 
are variously called wild-flower sanctuaries, nature reserves, sci- 
entific areas, natural areas, etc. Establishment of such reserves 
is based on recognition that the destruction of the habitat is a 
far more serious menace to the survival of interesting wild flowers 
than is any amount of flower picking or other direct utilization 
of the plants. A further benefit derived from area preservation 
results from the fact that plants grow in mixed populations, or 
plant communities, and that protection of a given area thus pre- 
serves all plant species in the local community rather than just 
one or two species. (See  also PLANTS AND PLAXT SCIENCE Plant  
E c o l o g y . )  I t  cannot. however. be too strongly emphasized that 
effective preservation involves adequate control measures. These 
may be of communities. as when a particular phase of the natural 
succession, such as scrub. must be stabilized. or of particular 
species which become aggressively abundant or need to be arti- 
ficially encouraged. The acquisition of the requisite techniques 
to achieve these aims is one of the prime necessities for success. 
Nothing is further from the truth than the widespread belief that 
noninterference will achieve preservation. 

Many organizations have been concerned with the preservation 
of wild flowers and with the creation of sanctuaries or other re- 
served areas. The first such group, the Association pour la Pro- 
tection des Plantes, was formed at Geneva, Switz.. in 1883 under 
the leadership of H. Corevon and other prominent botanists. I t  
was devoted largely to the prevention of mass destruction of 
alpine plants by collectors and dealers in plants for rock gardens. 
Similar associations w-ith comparable aims were formed in Italy 
in 1899 and in Germany in 1900. 

The  Wild Flower Preservation Society of America, organized in 
1902 in New York under the sponsorship of the New York Botani- 
cal Garden, spent much effort in its early years on educational aids 
to improve wild-flower appreciation by means of bulletins, posters 
and motion pictures. After 1930 the society began to urge the 
creation of wild-flower sanctuaries as the best method for plant 
conservation and, through the co-operation of local garden clubs, 
was successful in stimulating a number of them in eastern North 
America. In  the United Kingdom a Society for the Promotion of 
Nature Reserves was founded by Charles Rothschild with head- 
quarters a t  the British Museum (Natural History) in London in 
1912 and early began the acquisition of nature sanctuaries for the 
preservation of both fauna and flora. Wild-flower preservation 
societies were formed about the same time in Australia and South 
Africa. 

I n  the United States there exist a number of plant-conservation 
organizations with special objectives. The Save-the-Redwoods 
league, for example, was formed in California in 1918 to promote 
the purchase of outstanding groves of sequoia trees and to protect 
them from destruction by lumbering. Several groups-including 
the Natural Areas committee of the American Society of Foresters, 
the Grassland Research foundation and the Nature Conservancy- 
are organized to urge the preservation of examples of complete 
plant co~nmunities. The ~nembers of these groups beliehe that 
future research of basic interest in fields dealing with land manage- 
ment, such as forestry, range management and applied ecology, 

u~ill be dependent on a widespread and complete system of natural 
area reserves. The first official U.S. governmental organization 
for the same purpose was created in JVisconsin in 1951 when the 
legislature of that state formed the Wisconsin State Board for the 
Preservation of Scientific Areas. 

Similar organizations devoted to the preservation of plant com- 
munities for scientific-study purposes exist in many other coun- 
tries. Sotable examples are the Nature Conservancy in Great 
Britain, the All-Russian Society of Nature Protection in the 
L.S.S.R. and government-sponsored agencies in the Netherlands 
and other European countries. All of these are affiliated with the 
International Union for the Conservation of Nature and Natural 
Resources, with headquarters in Morges, Switz. 

3. Botanical  Gardens.-The third approach to plant conser- 
vation is concerned with the conservation of plant species as living 
repositories of definite genetic constitution. As such, it seeks to 
prevent the extinction of rare plant species because of the actual 
and potential value of the germ plasm they contain. This is most 
readily accomplished by growing the species in special botanical 
collections under suitable environmental conditions. Several of 
the very first efforts a t  plant conservation employed this method. 
Anton Kerner established a garden in the Austrian Tirol in 1875 
for the cultivation of alpine plants in danger of extermination. 
Similar gardens were started in Switzerland in 1883 and in Ger- 
many in 1900. Other Alpine gardens are maintained by educa- 
tional institutions of the region, such as that of Grenoble university 
near Lautaret. France. 

A number of botanical gardens and arboreta have expanded this 
approach by restoring or establishing entire conlmunities so that 
the rare plants may exist under as nearly natural conditions as 
possible. The earliest efforts along these lines were conducted 
by the botanic garden at  Bremen, Ger., and by the University of 
Wisconsin arboretum at  Madison, Wis. See also BOTANICAL GAR- 
DENS;  ARBORETUM. (J. T .  Cu.) 
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Laws, "Problems of Whale Conservation," in Transactions of the 
Twenty-Fif th  , !orth Anzerican Wildlife Conference (1960) ; Robert 
Morgan, World Sea Fisheries (1956). 

Plants: V. E.  Sheliord, A Naturalists' Guide to  the Americas (1926) ; 
P.  L. Rickers, "A History of the Wild Flower Preservation Move- 
ment," Wild Flower, 14: 28-30, 49-53 (1937) ; S. Charles Kendeigh, 
"Nature Sanctuaries in the United States and Canada," T h e  Living 
Wilderness, 15: 1-45 (1951) ; Edward Max Nicholson, Britain's Nature 
Reserves (1957). , ( J .  J .  HI.; W. H. E . ;  J .  T. McF.;  J .  T. Cu.) 

WILDMAN, SIR JOHN (1623-1693), English agitator, out- 
lasted political vicissitudes under three kings and two protectors. 
I-Ie ?\-as of obscure ancestry and was educated at  Cambridge. He 
first came into prominence in Oct. 1647, when he helped to write 
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T h e  Case of the Army  and the first Agreement of the People, ex- 
pressing the political program of the democratic republican, or 
Leveller, section of the army, which opposed all compronlise with 
Charles I. (See  LEVELLERS.) In  the debates which took place 
during 1647 in the general council of the army he defended this 
program against Henry Ireton and Oliver Cromwell (q.v.). After- 
~ \ a r d  he violently attacked these two in Putney Projects and with 
John Lilburne ( q . ~ . )  agitated for the abolition of the monarchy and 
the house of lords. He was thereupon imprisoned (Jan.-Aug. 
1648). After his release he helped to draw up the second Agree- 
men t  o f  the People. He acquiesced in the establishment of the 
Commonwealth and his name appeared in Aug. 1649 as a major in 
Sir John Reynolds' regiment: but he devoted most of his time to 
building up a considerable fortune by land speculation, both on 
his oun  behalf and as agent for others who made use of his wide 
knowledge of the law. In  1654 he was returned to the first Pro- 
tectorate parliament. but his election was disallowed. Thereupon 
he began to conspire with malcontent army officers for a rising 
against Cromwell and was again imprisoned (Feb 16 j 5). He was 
released in July possibly after undertaking to spy upon the royal- 
ists. ui th  uhom he was now in touch. But he occupied himself 
chiefly in trying to organize a Leveller and royalist rising with 
Spanish aid and to get Cromwell assassinated. He now came 
under the influence of the political philosopher James Harrington 
(q.v.) and, after the fall of Richard Cromwell, co-operated with 
the leaders of the Rump Parliament in the hope of eventually es- 
tablishing a modified form of democratic republic on the model of 

ceaseless activity, especially in building churches, only t o  be  
driven out through the anger of King Ecgfrith's queen (677). 

After Ecgfrith's death (May 20, 68 j )  Wilfrid was restored 
to York (much circumscribed), and Ripon (686-687). H e  was 
once more driven out in 691-692, and spent seven years in Mercia. 
A great council of the English Church held i n  Northumbria 
excommunicated him in 702. . H e  again appealed t o  Rome in 
person, and obtained another decision in his favour (703-704). 
H e  died at  Oundle in Northamptonshire as he  was going on a 
visit to  Ceolred, king of Mercia (709). H e  was buried a t  Ripon. 

Wilfrid's is a memorable name in English history, not only 
because of the large part he played in supplanting the Celtic 
discipline and in establishing a precedent of appeal t o  papal 
authority, but also by reason of his services t o  architecture and 
learning. At York he renewed Paulinus's old church, roofing it  
with lead and furnishing it  with glass windows; a t  Ripon he built 
an entirely new basilica with columns and porches; a t  Hexham 
in honour of St. Andrew he reared a still nobler church, over 
which Eddius grows eloquent. In  the early days of his bishopric 
he used to travel about his diocese attended by  a little troop of 
skilled masons. H e  seems to have also reformed the method of 
conducting the divine services by the aid of his skilled chanters, 
Aedde and Aeona, and to have established or  renewed the rule 
of St. Benedict in the monasteries. On each visit to Rome it  
was his delight to  collect relics for his native land;  and  t o  his 
favourite basilica at  Ripon he gave a bookcase wrought in gold 
and precious stones, besides a splendid copy of the  Gospels. 

Harrington's Oceana After the restoration he obtained great in- Wilfrid's life was written shortly after his death by Eddius at the 
fluence in the post office, but was again imprisoned (No". 1661) request of Acca, his successor at Hexham, and Tatbert, abbot of 

Ripon-both intimate friends of the great bishop. Other lives were 
for six years on suspicion of using it as a centre for republican by Frithegode in the Ioth, by Folcard in the IIth, and by 
plotting. He owed his release to the duke of Buckingham, with Eadmer early in the 12th century. See also BedeSs Hist. Eccl. v. 19, 
mhom he had intrigued before the Restoration. In  1670 he went iii, 25, iv, 13, etc. All,the lives are printed in J. Raine's Historians of 
abroad but mas home again by 1675. acting as the duke's solicitor the Church vO1. i, "Rolls" series. 
and one of the trustees of his estate. He supported the duke in WILHELMINA [WILHELMINA HELESA PAULINE MARIA OF 

opposition to the Danby ministry and sided with the earl of O R A N G E - N A ~ ~ A ~ I  (1880- ), queen of the Netherlands, was 
Shaftesbury during the "popish plot'' agitation. but voted against born a t  The Hague on A%. 31, 1880 Her father, William 111 
the Exclusion bill since he preferred a strict limitation of the royal (Willem Paul Alexander Frederik Lodewijk), had by  his first wife, 
poner as being more akin to a republic. He TYas again imprisoned Sophia Frederika Mathilde of Wiirttemberg, two sons, both of 
in 1683 on suspicion of complicity in the Rye House plot. He took whom predeceased him. Having been left a wkbwer  on June 3 ,  
no active part in Monmouth's rebellion (16851, but afterward fled 18i7, he  married on Jan. 7, 1879, Adelheid I3mma wilhelmina 
to Holland. In  1688 he wrote the influential pamphlet A Memorial l l e r e s i a  (1858-1934)~ ~ e c o n d  daughter of Prince George Victor 
o j  Protestants and. returning to England with William of Orange, of It'aldeck-Pyrmont, and Wilhelmina was the only issue of  
became a member of the 1689 Convention Parliament, H~ T\as ap- that union. She succeeded to the throne on her father's death, 
pointed postmaster general in Xpril 1689 but fell once more under which took place on Nov. 23,  189% but until her 18th Year, 
suspicion and TYas dismissed in Feb. 1691. Severtheless he was when she was "inaugurated" at  Amsterdam on Sept. 6, 1898, the 
knighted in 1692. He died on June 4, 1693, leaving an only son, business of the state was carried on under the regency of the 
John. who died childless in I;IO. queen mother. On Feb. 7, 1901, Queen Wilhelmina married Henry 

See M. Ashley, John Wildnzan, Plotter and Postmaster: a Study of Wladimir Albert Ernst, duke of Mecklenburg-Schwerin (1876- 
the Englz~h Republican Movement in the seventeenth century (Lon- 1 9 3 4 )  The queen's only child, Princess Juliana (b. April 30, 
don, New Haven, Conn., 1947). (R B. WX.) ~ g o g ) ,  was married on Jan. 7, 1937, to  Prince Bernhard zu Lippe- 

WILD RICE or IKDIAK RICE: see RICE, WILD. BiesterfeId (1911- ) and gave birth to the princess Beatrix 
WILFRID (c. 634-;09), English archbishop, born in Xorth- (Jan. 31, 1938) and three other daughters. Wilhelmina abdicated 

umbria. H e  attracted the notice of the queen, Eanfled, who placed S e ~ t .  4, 1948, after a 50-pear reign and was succeeded by Juliana. 
him in care of an old noble. Cudda, then a monk at  Lindisfarne. WILHELMSEN, (MORTEN) WILHELM (1839- I~IO) ,  
Later on Eanfled enabled him to visit Rome in the company of the founder of a large Norwegian shipping company, was born in 
Benedict Biscop. On leaving Rome he spent three years with Tonsberg on Dec. 7. 1839. After serving in various shipping offices 
Annemund. archbishop of Lyons. After the murder of his patron outside Korway he returned to Tonsberg in 1861 and joined the 
he returned to England, where he received a monastery at  Ripon, ship broking firm of I. W. Balchen as a partner, soon becoming 
and then took priest's orders. the sole proprietor. H e  specialized in the Baltic timber trades and 

H e  was probably already regarded as the leading exponent of soon became a shareholder of various shipowning enterprises. I n  
the Roman discipline in England when his speech at the council 1887 he gave up the ship broking business and went into partner- 
of IL1hitby determined the overthrow of the Celtic party (664). ship as a shipowner with his son Halfdan Wilhelmsen. Much of 
About a year later he was consecrated to the see of York, not, the credit for the size and prosperity of the Norwegian shipping in- 
hoir~ever, in England, where perhaps he could not find the fitting dustry must go to Lb'ilhelmsen. who early realized the benefits of 
number of orthodox prelates, but a t  Compiitgne. On his return technical developments in ship propulsion. H e  died a t  Tonsberg 
journey he narrowly escaped the pagan wreckers of Sussex, and on ~ O V .  16, 1910. (P. DF.) 
reached England to find Ceadda (St. Chad) installed in his see. WILHELMSHAVEN, a town in Lower Saxony and chief 

The rest of his life is largely a record of wandering and mis- German naval station on the North sea; as such it  played an im- 
fortune. For three years (665-668) he ruled his monastery a t  portant part in TLTorld IVar I, and in World War I1 it was very 
Ripon in peace, though acting as bishop in hfercia and Kent frequentlv and h e a d y  bombed by British and United States 
during vacancies in sees there. On Archbishop Theodore's arrival planes. I t  is situated on the northwest shore of the Jade Busen. 
(668) he was restored to his see, and spent in it nine years of Pop. (1959 est.) 99,766. The ground where it  stands (19 sq.mi.) 
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was purchased by Prussia from the grand-duke of Oldenburg in 
1853~ when the Prussian navy was being formed, but was re- 
turned to Oldenburg by Hitler after 1933. 

T h e  construction of the harbour and town began in 1855, and 
the  former was opened in 1869. The harbour consists of three 
large basins and seven smaller ones as well as  a basin for ship- 
building. 

There are six dry docks. The  harbour has three entries and 
locks are  260 metres long and 40 metres wide, with a depth of 
f rom 6; t o  10 metres at  the quays. The establishment is de- 
fended by strong fortifications. The commercial harbour lies a t  
the east end of the Ems-Jade canal. 

WILKES, CHARLES (1798-1877), American naval officer 
and explorer, born in  New York city April 3, I 798. H e  entered the 
U.S. Navy as  a midshipman in 1818 and became a lieutenant in 
1826. In  1830 he was placed in charge of the division of in- 
struments and charts, and in 1838 was appointed t o  command an 
exploring and surveying expedition to  the South Seas, authorized 
as the first of its kind by Congress in 1836. The expedition, in- 
cluding naturalists, botanists, mineralogists, taxidermists, a philolo- 
gist, etc., left Hampton Roads Aug. 1838, stopped at  various 
ports in South America and visited the Paumotu group of the 
Low Archipelago, the Samoan islands, and New South Wales. 
From Sydney, Wilkes sailed into the Antarctic ocean and along the 
Antarctic barrier from 150' to 97' E., reporting land at  a number 
of points in the region which has subsequently been known as 
Wilkes Land. H e  visited the Fiji group and the Hawaiian islands 
in 1840, and in 1841 explored the west coast of the United States. 
T h e  findings were timely in view of the dispute with Great 
Britain over the Oregon territory. H e  visited San Francisco bay, 
and the Sacramento river, and crossing the Pacific he called at  
the Philippine islands, Sulu archipelago, Borneo, Singapore, Poly- 
nesia and the Cape of Good Hope, reaching New York in June 
1842, having sailed around the world. H e  served on the Coast 
Survey 1842-43 and in the latter year was advanced to the rank 
of commander. I n  1844-61 he was chiefly engaged in preparing 
the report of the expedition. Twenty-eight volumes were planned 
but only 19 were published. Of these Wilkes wrote the Narrative 
(6 vols., 1844); and the volumes Hydrography (1851) and Mete- 
orology (1851). At the outbreak of the Civil War W7ilkes was 
assigned to the command of the "San Jacinto" to search for the 
Confederate commerce destroyer "Sumter." On Nov. 8, 1861, he 
stopped the British mail packet "Trent," and took off the Con- 
federate commissioners to Europe, James M.  Mason and John 
Slidell. Though he was officially thanked by Congress, his action 
was later disavowed by President Lincolr. Wilkes was commis- 
sioned commodore in 1862, and placed in command of a squadron 
sent to  the West Indies to protect the U.S. commerce in that 
region. On July 25, 1866, he was promoted t o  the rank of rear- 
admiral on the retired list. H e  died at  Washington Feb. 8, 1877. 

In addition to many shorter articles, reports, etc., he published West- 
ern America, including California and Oregon (1849) ; Voj'age Around 
the World (1849) ; and Theory of the Winds (18j6). "The Diary of 
Wilkes in the Korthwest" (E. S. Meany, ed.) appeared in the Wash- 
ington IIistorical Qz~arterly, vol. 16-17 (1925-26). 

WILKES, JOHN ( I  727-1 797), English agitator and re- 
former, was born in St. John's Square, Clerkenwell. His father, 
Israel Wilkes, a successful malt distiller, came from a yeoman 
family of Leighton Buzzard. John was the second son; his elder 
brother, Israel, emigrated to  America and became the grandfather 
of (Admiral) Charles Wilkes (9.v.).  

John Wilkes was schooled a t  Hertford and afterwards privately 
by  the Rev. F. Leeson, a diss6nting minister of Aylesbury, under 
whose charge he went to Leyden university in 1741. Here he 
learnt little-"Jack has great variety of talk, Jack is a scholar, 
Jack has the manners of a gentleman," said Dr. Johnson. He be- 
came close friends with Andrew Baxter and D' Holbach (q9.v.). 

On his return to  England, he married Miss Mary Mead, an 
Aylesbury heiress. "In my nonage," he says, "to please an in- 
dulgent father, I married a woman half as old again as myself; of 
a large fortune-my own being that of a gentleman. I t  was a 
sacrifice to Plutus, not to Venus. I stumbled a t  the threshold of 
the temple of Hymen : 

"The god of love was not a bidden guest, 
Nor present at his own mysterious feast." 

Their marriage, uneventful for a time, and even successful 
while they lived a t  Aylesbury (they had one child, Mary), was 
broken up soon after Wilkes entered into politics, and they 
separated by mutual consent. Mrs. Wilkes had hardly any 
affection for either her husband or daughter, and she was scandal- 
ized by Wilkes' loose life and companions. H e  had been introduced 
by Thomas Potter, a finished profligate, to the society of Sir 
Francis Dashwood, chief of the "Medmenham Monks," of whom 
he became a member. This was a secret fraternity, which met 
occasionally in the summer in the ruins of St. Mary's abbey a t  
Medmenham, for obscene orgies, in which it  parodied Roman 
Catholic ritual. Dashwood, Lord Sandwich, Paul Whitehead, 
Potter, Wilkes and perhaps Charles Churchill the poet were 
among the ringleaders; the "order," whose reputation for in- 
decency probably exceeded even the reality, was broken up by a 
practical joke of Wilkes', who unexpectedly released from a box 
a baboon disguised as a devil during a prayer addressed to Satan 
by Lord Orford, who nearly went out of his mind in the belief 
that his supplication was answered. 

Partly under the encouragement of these friends, Wilkes had 
entered politics as a follower of Richard, Lord Temple (q.v.). 
H e  unsuccessfully fought Berwick in 1754, having bribed a captain 
to land a shipload of opposition voters from London in Norway 
instead of Berwick, but in 1757 by a complicated arrangement 
with Potter and Pitt, which was made to cost him the absurd 
sum of £7,000, he was elected M.P. for Aylesbury. In 1762, with 
the aid of Churchill and the countenance of Temple, he began to 
publish the North Briton. The wit and virulence of its attacks 
on Lord Bute, the Tory favourite of the King, silenced the 
Auditor and Briton, the ministerial papers, and were chiefly 
responsible for the wave of indignation which carried Bute from 
office on Mar. 8, 1763. Wilkes then held his hand, but when-Pitt 
and Temple read an advance copy of the King's speech sent to 
them by George Grenville, the new Premier, they decided that 
Grenville's ministry was no more than a camouflage of the same 
autocratic power, and encouraged Wilkes to publish (April 23) 
the famous "No. 45" of the North Briton, which was a devastat- 
ing attack on the statements in the King's speech, which he de- 
scribed as false. Though he had carefully prefaced his attack 
by the remark "the King's speech has always been considered 
by the legislature and by the public at  large as the speech of the 
Minister," George 111. chose to consider Wilkes' article as a 
personal insult, and instigated immediate proceedings. A "general 
warrant" (one that did not name the persons to be arrested) was 
issued over the signatures of Lords Halifax and Egremont, secre- 
taries of State, and 48 persons were seized by the authorities 
before Wilkes was arrested (April 30). H e  was thrown into the 
Tower and for a short while kept in the closest confinement. T O  

the public delight, however, Lord Chief Justice Pratt on May 6 
released Wilkes on the ground that his arrest was a breach of 
privilege. Actions against Under-Secretary Woods (who was 
fined L~,ooo) ,  against Halifax (who by repeated evasions ad- 
journed the case till 1769 when he was fined Lq,ooo), and against 
minor agents, established the illegality of general warrants. 

A second attack was now more carefully prepared by Wilkes' 
one-time friend Sandwich, now a member of the Government. 
By bribery and theft P. Carteret Webb, an under-secretary, 
secured from Wilkes' private press the proofsheets of an obscene 
parody written by himself and Potter years before on Pope's 
Essay on Man, called the Essay on LVoman. Wilkes had com- 
menced, but never completed printing twelve copies of this, 
probably for the Medmenham monks. This disgusting work, 
together with notes purporting to  be by the Bishop of Gloucester, 
was read aloud with relish on Kov. 15 by Sandwich to the Lords, 
who voted it a libel and a breach of privilege. The Commons at  
the same time declared "No. 45" a seditious libel. T o  face the 
forthcoming trial before Lord Mansfield after these pronounce- 
ments would have been extremely hazardous. Wilkes, who had 
been gravely wounded in a duel with Samuel Martin, M.P., one 
of the vehicles of government bribery, withdrew to Paris, and 
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sent to  the Speaker (Jan. 11, 1764), when a motion for his expul- single block of opposition to  the Court ana Ministry, achieving 
sion was brought forward, a certificate of his ill-health. The his most remarkable victory in the Wheble case, when the City's 
Speaker declared that this certificate was not sufficiently authen- judicial powers mere successfully used to prevent the arrest of 
ticated, and though triple authentication was forthwith provided, printers who reported the House of Commons debates. After the 
Wilkes was expelled (Jan. 19). In  these circumstances, Wilkes, election of I 774, when the Court no longer found it  wise to  prevent 
who believed that life sentence would be pronounced against him, him taking his seat in Parliament, he had a "tail" of about a 
decided not to stand his trial and was consequently outlawed dozen M.P.'s. H e  presented (1776) a bill for the radical reform 
(Nov. I).  H e  spent the next four years on the Continent, chiefly of Parliament. During the American Revolution Wilkes cham- 
in "amorous delights." The fall of Grenville in 1765 and the pioned the colonial cause. H e  delivered, in the House of Com- 
accession of the Whigs to  power under Rockingham and then mons, ten set speeches in which he advocated the immediate 
Grafton led him to believe that a pardon would be granted to cessation of hostilities with America. Lord Shelburne, in  concert 
him and his services rewarded by some honourable place. He only with John Horne (see TOOKE, JOHN HORNE) was able to  shake his 
slowly realized that none of the Whigs were prepared to risk the influence for a short while in the City, but 'Clrilkes more than re- 
King's displeasure for his sake and that the various offers privately covered his position, and in 1779 he was elected Chamberlain of 
made to him were only intended to keep him amused. When he the City, a lucrative office which he filled with absolute scrupulous- 
discovered the truth he was extremely bitter against Chatham ness till his death. But the violence of his popularity was necessar- 
and Grafton, those chiefly responsible, and pilloried them in a ily waning when in 1780 the Gordon riots broke out (see GORDON, 
Letter to the Dz~ke of Grafton, one of his ablest performances. LORD GEORGE). Wilkes, despite his turbulence, had never encour- 

I n  1768 he decided to risk all by a bold stroke, crossed to aged mob violence, and religious persecution he had always fought. 
London, and announced his candidature, first for London (where Though all the "lower orders" and even such old allies as Alder- 
he was not elected) and then for Middlesex, where he was chosen man Frederick Bull were deeply implicated in the burning and 
M.P. by a heavy majority (?*far. 28) .  He then surrendered to looting, Wilkes hesitated only a day or two before he practically 
his outlawry and was sentenced to the comparatively light penalty took matters out of the hands of the complaisant city authorities, 
of £500 fine and a year's imprisonment, each, for the Essay olz secured a draft of troops, and took a prominent part in  crushing 
Woman and "No. 45." His popularity was immense, and crowds the disturbance. His own supporters he had t o  jail-in one case 
regularly assembled outside the prison gates (St. George's Fields). committing his printer Moore for an attack on the house of the 
On May 10 a riotous crowd was dispersed with bloodshed and judge, Mansfield, who had condemned him. 
loss of life by Scottish soldiery, who were congratulated by the From this moment, honourable though his motives were, his 
Government. Wilkes published the government instructions political career was made impossible. H e  could no longer drive 
which had led to this, with some bitter comments, in the St. the rich London merchants and the lower orders in harness to- 
James' Chronicle; he also presented to the Commons a petition gether. H e  had broken violently with the latter and with his own 
raising the whole question of the illegality of the proceedings principles (for six years before he had replied t o  Horne, not 
against him. (Subsequent investigations show that in the case necessarily insincerely, that he really believed the voice of the 
of the Essay these included actual forgery.) He had ignored people, when he could ascertain it, to  be "the voice of God") 
private promises that he would be left undisturbed if he remained and the former had therefore less need for his services. Moreover, 
quiet; he reaped the reward of his temerity (Feb. 4, 1769) by they and all well-to-do reformers were attracted by the more 
being expelled again from the House of Commons, this time with respectable reform movement started in the previous year by 
hardly a shred of excuse. H e  now, by his resentment of a patron- the Yorkshire M P.'s. This, based on Rockingham's "Oeconomical 
izing defence by George Grenville, lost his last wealthy patron reform," substituted triennial for annual Parliaments and the 
(Temple) and was nearly £20,000 in debt. But the arbitrary addition of :oo M.P.'s to London and the counties for universal 
proceedings of the ministry (instigated by the King) brought him suffrage and redistribution of seats; i t  was rapidly adopted by  a 
power and, through the subscriptions of ~vealthy admirers to a dozen or more counties at  general meetings of electors. 
"Society of the Supporters of the Bill of Rights," even solvency. Wilkes' energies declined as did his popularity. After he had 
H e  was immediately (Feb. 16) re-elected by the &fiddlesex elec- secured (May 3, 1782) the expunging from the Commons of all 
tors and once more expelled. Again he was elected (Mar. 16) and record of his expulsions he took little part in politics. I n  1790 he 
again expelled. The Court then secured a bravo named Colonel did not seek re-election, but retired into private life, dying in 
H. L. Luttrell to stand against itTilkes a t  the next election (April 1797. Characteristically enough, he was found to be insolvent, 
13) ; the figures were Wilkes 1,143, Luttrell 296; but the enraged but quite unaware of the fact. An obelisk in  Ludgate Circus 
Commons declared that Luttrell ought to  have been elected and commemorates him. 
actually seated him for Middlesex. Wilkes was above the middle height, exceedingly ugly, with a 

These audacious proceedings had stirred up tremendous excite- startling squint that is given all its value in Hogarth's celebrated 
ment in which for the first time for years the artisans and lower cartoon, but with a charm of manner and wit which few could 
middle class felt acutely their disfranchisement. "One of your resist. Some of his jests have passed into history-as for example 
supporters has turned his coat," Wilkes was told. "Impossible, his rejoinder to  an elector who answered his canvass by saying 
not one has a coat to  turn," he answered. They avenged them- he would sooner vote for the Devil than Wilkes: "And if your 
selves by rioting and strikes, by scrawling "45" on every door friend is not standing?" T o  an offer of snuff he answered, "NO 

and forcing the court followers to cheer for "Wilkes and Liberty." thank you, I have no small vices." T o  Sandwich, who told him 
itfore effectively, Serjeant Glynn, his colleague for Middlesex, he would either die on the gallows or of venereal disease, "That 
and after his release Wilkes himself, organized, by the medium depends, my lord, on whether I embrace your principles or your 
of public meetings, support from the electors as far  distant as mistress." His character, largely through his own fault, has been 
Truro, for a "Wilkite" programme which till about 1780 was the subject t o  exaggerated attacks which may be generally traced to 
standard of a political party. I t s  chief points were the radical Lord Brougham (see BROUGHAM AND VAUX, LORD) or to  Horace 
reform of Parliament (to include enfranchisement of the "lower IValpole, whom he was unwise enough to offend. His conversation 
orders" and the suppression of rotten boroughs) and the protec- was indecent, he was entirely incapable of continence in regard 
tion of individual liberty against Ministerial or Parliamentary to  women, though temperate in other ways, and like almost every 
attack. Wilkes also entered into relations, not fully explored other public man of his century, he was extravagant. His  cynical 
yet, with the American malcontents and seems to have acted as tongue ruined his reputation with the Victorians: he never did 
an inspirer of their subsequent action and as English represent- a good thing without giving a bad reason. But dishonesty, cruelty, 
ative of the Boston "Sons of Liberty." His greatest successes, cowardice or hypocrisy were unknown t o  him; public money 
however, were won in the City of London where he triumphantly passed untouched through his hands when he was "in want of a 
fought his way through to the Lord Mayoralty in 1774. As Sheriff guinea"; his political principles were honestly and t o  all appear- 
and Alderman he had welded the powerful City interests with a ances firmly held up till the deadlock of the Gordon riots, de- 
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scribed above. H e  secured the great reforms of the abolition of 
general warrants, the freeing of the press and freedom of choice 
for the electors; his nonsuccess in securing parliamentary reform 
or justice for America can hardly be counted against him. 

See H. Bleackley, John Wilkes, with bibliography (1917) ; R. W. 
Postgate, That Devil Wilkes (1929). (R. W. P.) 

WILKES-BARRE, a city of northeastern Pennsylvania, US., 
and seat of Luzerne county, lies in the Wyoming valley on the 
north branch of the Susquehanna river, 94 mi. N.N.W. of Phila- 
delphia and 111 mi. N.W. of New York city. On the western 
fringe of the Pocono mountains, Wilkes-Barre has been noted as 
a centre of the anthracite industry in the northern field. 

Permanent settlement by colonists from Connecticut, under 
grants issued by the Susquehanna company, dates from 1769. 
Maj .  John Durkee led the early group and named the town in 
honour of John Wilkes and Isaac BarrC, defenders of the American 
colonies in the British parliament. The frontier community sur- 
vived two major threats to its existence: (1) a series of wars 
(known as the Pennamite-Yankee wars) fought over conflicting 
land claims between Pennsylvania and Connecticut settlers from 
1769 to 1784 (see WYOMING VALLEY); and (2) during the Amer- 
ican Revolution, Tory and Iroquois Indian attacks which culmi- 
nated in the battle and massacre of Wyoming, July 3, 1778. The 
subsequent expedition of 1779, led by Gen. John Sullivan (q.v.) 
against the Iroquois, was formed a t  Wilkes-Barre. 

The major force in the history of Wilkes-Barre was the develop- 
ment of the coal industry. I t  brought adequate transportation; 
it created the need for auxiliary and complementary industries; 
and it attracted workers from England, Wales, Ireland, Russia, 
Poland, Lithuania, Italy and other European countries. Upon the 
decline in the use of anthracite as a domestic fuel, the city faced 
unemployment problems; greater diversification of industry was 
achieved, however, with the development of garment, shoe, textile, 
tobacco, pencil, wire-goods, electronic and power-equipment man- 
ufacturing. 

Wilkes-Barre is the trade, transportation and financial centre 
of the Wyoming valley and the central city of the standard metro- 
politan statistical area of Luzerne county (pop. 1960, 346,972), 
which includes Hazleton (q.v.). In  the decade 1940-50, the 
population of Wilkes-Barre decreased almost 10,000-from 86,236 
to 76,826-and over 13,000 or 17.3% in the follo~ving ten years 
(pop., 1960, 63,551). (For comparative population figures, see 
table in PEXNSYLVANIA: Population.) 

A symphony orchestra, art and historical societies, ballet guild 
and numerous choral groups provide cultural resources. King's 
college (Roman Catholic), a liberal arts school enrolling over 
1,000 men in the 1960s, was chartered in 1946. Wilkes college 
(private control) was chartered as a four-year coeducational 
school in 1947; it also enrolled over 1,000 students. Recreational 
facilities near the city include several state parks, Harvey's lake 
and resorts in the Pocono mountains. 

See 0. J .  Harvey, A History of Wilkes-Barre and Wyonzing Valley 
(1909). (R. D. WI.) 

WILKIE, SIR DAVID (1 785-1841), Scottish genre and por- 
trait painter, was born in tu l t s ,  Fife, on Nov. 18, 1785. In  1805 he 
entered the Royal Academy schools, exhibiting a t  the Royal Acad- 
emy from 1806. His first exhibit was "Village Politicians," a 
genre picture in the Dutch manner, recalling Adriaen van Ostade 
and David Teniers, a style which he practised with great success 
for about 20 years. Wilkie was elected associate of the Royal 
Academy in 1809 and royal academician in 181 1 ; he succeeded Sir 
Thomas Lawrence as painter to the king in 1830 and was knighted 
in 1836. In  1814 he visited Paris with his friend B. R. Haydon 
(q.v.), and in 1816 he went to the Netherlands. For reasons of 
health he spent the years 1825-28 in Italy, Germany, Switzerland 
and Spain, and his experience of Italian and Spanish art caused him 
to adopt a broader and richer style. He also painted Spanish sub- 
jects ahd some portraits. Returning from a journey to the near 
east, he died at  sea, off Gibraltar, on June 1, 1841. 

Examples of his earlier and later styles include "The Blind Fid- 
dler" (1806), "Village Festival" (1811), "The Parish Beadle" 
(1823), "John Knox Preaching" (1832), "The First Earring" 

(1835) and "Peep-0'-Day Boy's Cabin" (1836); "Pitlessie Fair" 
(his first important picture, 1804), "The Bride's Toilet" (1838) 
and "The Irish Whiskey-still" (1840), are all in the National Gal- 
lery of Scotland, Edinburgh. The royal collection includes "Blind 
Man's Buff" (1812)' "The Penny Wedding" (1818) and several 
portraits. The Wellington museum, London, has "Chelsea Pen- 
sioners Reading the Waterloo Gazette" (1822), and other pictures 
are in the UTallace collection, London, and in New York (Metro- 
politan Museum of Art),  Munich and at  the town hall, Cupar, 
Fife. See A. Cunningham's Li fe  (1843). (P. J. MY.) 

WILKINS, SIR GEORGE HUBERT (1888-1958), British 
explorer who greatly increased the use of the airplane in polar re- 
search, was born at  Mount Bryan East, South Australia, on Oct. 31, 
1888. Having studied a t  the Adelaide School of Mines, he learned 
flying in 1910-12 and was official photographer to the Turkish 
army during the Balkan War of 1912. From 1913 to 1916 he was 
photographer with the Canadian arctic expedition of Vilhjalmur 
Stefansson. Wilkins joined the Australian flying corps in 1917 and 
was seconded to the military history department in France as offi- 
cial photographer, winning the military cross and bar. From 1920 
to 1921 he was second in command of a British expedition to 
Graham Land (Palmer peninsula) in the antarctic, and from 1921 
to 1922 was naturalist on the last antarctic expedition of Sir Ernest 
Shackleton. He led a British museum biological expedition to 
tropical Australia in 1923-25. 

In 1926 he began a series of trial flights to explore by air the 
unknown area of the arctic north of Point Barrow, Alaska, with 
C. B. Eielson as copilot. On April 16, 1928, Wilkins and Eielson 
flew from Point Barrow to Spitsbergen in 20i  hours, a distance of 
2,100 mi. over unknown seas. For this feat Wilkins was knighted. 
In Dec. 1928 he and Eielson flew from Deception island, 600 mi. 
south across Graham Land, discovering several new islands. I n  
1931 Wilkins captained the "Nautilus" submarine and navigated 
it under the Arctic ocean to latitude 82", 15' N. From 1933 to 
1939 he was manager of the Ellsworth antarctic expeditions and 
from 1942 to 1952 was consultant to the U.S. army military plan- 
ning division. He was geographer to the research and development 
command of the department of defense from 1953. Wilkins died 
at Framingham, Mass., on Dec. 1, 1958. (EI. G. KG.) 

WILKINS, MARY ELEANOR: see FREEMAN, MARY 
ELEANOR WILKINS. 

WILKINSBURG, a borough of Allegheny county in south- 
western Pennsylvania, US. ,  is contiguous to Pittsburgh (q.v.) to 
the east and is a part of that standard metropofitan statistical 
area. Settled about 1798 and early known as McNairsville (after 
its founder, Col. Dunning McNair) and then as Rippeyville, 
Wilkinsburg was renamed in 1840 in honour of William Wilkins, a 
prominent Pennsylvania politician of the time. I t  was incorpo- 
rated as a borough in 1887. I t  is primarily residential; its em- 
ployment has been basically in the services, although some small 
manufacturing businesses have been established there. For com- 
parative population figures see table in PENNSYLVANIA: Popula- 
tion. ( P  R. J.) 

WILKINSQN, JAMES (1 757-1825), U.S. soldier and ad- 
venturer, was born in Calvert county, Md., in 1757. He served in 
the American Revolution and, in 1784, settled near Louisville, 
Ky.. where he became a merchant, farmer and man of influence. 
He took an active part in the movement for separate statehood for 
Kentucky, and in 1787 took an oath of allegiance to Spain and began 
to intrigue with his fellow Kentuckians to detach the western settle- 
ments from the union and bring them under the influence of the 
Louisiana authorities. For services he received until 1800 a substantial 
pension from the Spanish authorities, being officially known as "Number 
Thirteen." At the same time he worked activel)? against the Spanish 
authorities, especially through Philip Xolan. Wilkinson's ventures were 
not so lucrative as he hoped for, and in Oct. 1791 he was given a lieu- 
tenant colonel's commission in the regular army, possibly to keep him 
out of mischief. In 1803 Wilkinson was one of the commissioners to 
receive Louisiana from France, and in 1805 became governor of that 
portion of the purchase above the 33rd parallel, with headquarters at 
St. Louis. In his double capacity as governor of the territory and com- 
manding officer of the army, he attempted to conquer the Mexican 
provinces of Spain. For this purpose in 1805 he entered into an agree- 
ment with Aaron Burr, and in 1806 sent Z. M. Pike to explore the most 
favourable route for the conquest of the southwest. Before his agent 



returned, however, he had betrayed his colleague's plans to Jefferson, 
formed the Neutral Ground agreement with the Spanish commander 
of the Texas frontier, placed Xew Orleans under martial law and ap- 
prehended Burr and some of his alleged accomplices. In the ensuing 
trial the prisoners were released for lack of evidence and Wilkinson 
emerged with a damaged reputation. He was then subjected to courts- 
martial and congressional inxrestigations, but succeeded in hiding his 
duplicity. In 1812 he resumed his command at New Orleans and in 
1813 was promoted to major general and took possession of Mobile. 
Later in that year, by making a miserable fiasco of the campaign 
against Montreal, he finally brought his military career to a dishonour- 
able end. He died at  Mexico City on Dec. 28, 1825. (I .  J. C.; X.) 

WILKINSON, JOHN ( 1  728-1808), "the great Staffordshire 
ironmaster," was born a t  Clifton, Cumberland, where his father 
was overlooker in an  iron furnace. A box iron, patented by his 
father but said to have been invented by the son, which helped 
laundresses to gratify the frilled taste of the dandies of the day, was 
the beginning of their fortunes. This they made at Blackbarrow, near 
Furness. When he was about 20, John moved to Stafiordshire and 
built, at  Bilston, the first iurnace there. After many experiments he 
succeeded in utilizing coal instead of wood charcoal in the puddling and 
smelting of iron. The father, who then had works at  Bersham, near 
Chester, was again joined by his son, who constructed a new boring 
machine, of an accuracy theretofore unequaled. James Watt found 
that the work of this machine exactly filled his requirements ior his 
"fire engine" for cylinders bored with greater precision. Wilkinson 
then started the manufacture of wrought iron on a large scale at Brose- 
ley and used the first steam engine made by Boulton and Watt to blow 
the bellows there. Great care was taken in its manufacture, and Watt 
himself set it up early in 1776. In 1786 he was making 32-pounders, 
howitzers, swivels, mortars and shells for the government. The dif- 
ficulty of getting barges to carry his war material down the Severn led 
him, in 1787. to construct the first iron barge. Wilkinson taught the 
French the art of boring cannon from the solid and cast all the tubes, 
cylinders and ironwork required for the Paris waterworks. He also 
erected the first steam engine in France. Wilkinson also designed and 
cast the first iron bridge, which connected Broseley and Madeley, across 
the Severn. He died on July 14, 1808. 

WILL or TESTAMENT is the legal transaction by which an 
owner of property disposes of his assets in the event of his death. 
The terms are also applied to the instrument in writing in which 
the testator's dispositions are expressed. While in modern usage 
the two terms "will'' and "testament!' are interchangeable, down 
to the 19th century in Anglo-American lam will referred to the 
disposition of real. and testament to that of personal property. 

In  the strict terminology of the older Anglo-American law. a 
disposition of real property is called devise and its beneficiary 
devisee. By a bequest or legacy, on the other hand, a disposition 
of personal property is made in favour of a legatee. 

I n  modern society, the freedom to dispose of property by will 
is regarded as an  essential element of individual freedom in gen- 
eral. The poxver of an  owner of property by his own free will to 
determine who is to have it upon his death is thought to stimulate 
economic activity; it is also regarded as important that a property 
owner can modify the rigid rules of descent and distribution of 
the intestacy laws so as to adapt them to the particular situation 
of his family by preferring, for instance, a crippled child over one 
of proven capacity to take care of himself; the freedom to dis- 
inherit a child may be used to induce filial obedience, but freedom 
of testation also implies the freedom of making provision for char- 
ity. The  possibility of abuse for ends of spite, arbitrariness or 
whimsy is the price society has to pay for such power. 

History.--In a primitive or archaic society in which property 
is owned by  the kinship or  neighbourhood group rather than by 
individuals, freedom of testation cannot, of course, exist. Transi- 
tion from group to individual ownership has rarcly if ever occurred 
in one single step. I n  many primitive societies, utensils of indi- 
vidual use (e.g., weapons, pieces of adornment, horses or even 
slaves) were destroyed upon the death of the owner or buried with 
him. As to land. even when its use was regarded as rightfully 
belonging to an  individual, free alienation by sale or gift? and even 
more so by  will. would for long periods be hedged in by superior 
rights of the kinship group, the village or the feudal lord. Transi- 
tion to free alienation has been frequently achieved by means of 
subterfuge, such as the adoption of the "purchaser" or "devisee" 
as a son;  or, once free alienation had become possible inter ~1liz.o~ 
(between living persons) but not yet upon death. by fictitious sale 
or gift t o  a middleman who would promise to let the grantor keep 

the property as long as he should live and upon his death  to  deal 
TT-ith it as directed by the grantor. Such use of adoption occurred 
in ancient Babylonia. China, Japan, India and other societies of an  
archaic-patriarchalic order. I n  ancient Greece, effects similar t o  
those of a will would be achieved by gift t o  take effect upon the  
death of the donor or, where the only child of the family was a 
daughter, by giving her in marriage together with the  estate. 
Transfer by use of a middleman became possible among the  Ger- 
manic peoples ~ v h o  succeeded the Roman empire bo th  on the  
European continent and in England. 

I n  ancient Rome the institution of the \\,ill appeared a t  an  early 
stage of cultural development, but there, too, i t  seems to  have 
been preceded by a stage in which its effects could be achieved 
only by indirection. The so-called will made in assembly ( t e s -  
tnnzentzl?ta conritiis calatis) seems in t ru th  to have been the  approval 
by the assembly of the adoption of a son by the  childless chief 
of an  aristocratic house so that the house and the  worship of i ts  
gods would be perpetuated. 

By the 5th century B.c.. i t  seems to have become possible for  the  
head of a Roman family during his lifetime to  achieve the  purposes 
of a testamentary transaction by  fictitious sale to  a middleman, 
fninilicze emptor ("buyer of the family property"). I n  the  period 
of the early principate (1st  century A.D.),  the  testament was fully 
recognized in its proper sense. I n  the mature form in which i t  is  
dealt ~ v i t h  in the Corpus Jz~r is  (6 th  century A.D.), i t  became in the  
late Middle Ages the model for continental Europe. 

Among the Germanic peoples by whom the Roman empire had 
bccn overrun, e.g. the Anglo-Saxons, land was subject t o  ties of 
the kinship group and, later, of feudalism. so that  there was n o  
place for disposition by ~vill. Chattels were more  freely alienable, 
however. I n  establishing freedom of testation, a prominent role 
w-as played by the Church. which desired thereby to  obtain funds 
for its activities. which extended far beyond those directly con- 
cerned with divine morship and included the bulk of medieval edu- 
cation. charity and cultivation of the arts.  

I n  England. the Church succeeded shortly af ter  the  Norman 
Conquest in establishing the jurisdiction of i ts  courts fo r  mat ters  
concerning succession upon death to personal property.  Through 
the Church. the will of the Roman pattern became firmly institu- 
tionalized. but a testator still had to leave a "reasonable pa r t  of the  
estate" (ordinarily a t  least one-third), t o  his wife and  children. 

Once the alienation of real property again had become possible 
by gift or sale. th,ere grew up  all over Europe that  s ame  practice 
of indirectly achieving the effects of a will by fictitious sale t o  a 
middleman (German : Sulrnun, "sale man" ; English : feoffee t o  
uses) which in analogous circumstances had grown u p  a t  other 
times and places. On the continent. the will as such became again 
available when Roman law was rediscovered and "received." which 
occurred from the 12th century first in I ta ly  and then nor th  of 
the Alps. I n  France and Germany, the will of the  Roman  pat tern  
was fully recognized in the late I j t h  century. Just  about that  t ime, 
however, the enfeoffment to uses, which had been popular i n  Eng- 
land, was abolished there by  Henry VI I I ' s  Sta tute  of Uses in  I 535. 
The  king \Tished to restore to the crown its prospects of escheat 
(9.v.) and of certain feudal duties which could be  evaded by  the  
alienation to uses. Public indignation was so strong, however, 
that five years later the king found i t  advisable, by  the  enactment 
of the Statute of Wills, to open the way for true testamentary dis- 
position of land. Restrictions limiting devises of those lands of 
which ox~nership was connected with the duty  of rendering mili- 
tary  service were abolished shortly after the Restoration by the  
Military Tenures act. 1662. I n  Scotland, testamentary disposition 
of land remained precarious until the enactment of the Land Titles 
Consolidation act,  1868. and its amendment in 18;1. 

L i m i t s  of F r e e d o m  of Testation.- Freedom of testation never 
has been absolutely unlimited. Noxvhere is a testamentary provi- 
sion valid where its enforcement \vould be shocking to  public 
morals. LVhere a testamentary g ~ f t  is conditioned upon an  act of 
the beneficiary ah ich  in good morals should not  be yo conditioned, 
the gift is either invalid or valid unconditionally as. for  instance, 
a gift conditioned upon the beneficiary's changing his religion. 
Generdlly, property given by testament cannot be tied up b y  the  
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testator for an indefinite future. While a testator may leave prop- 
erty to a person for life and upon the first taker's death to some 
other person, under the rule against perpetuities as developed in 
England and commonly applied in the United States, the last 
"remainder" must "vest" not later than, roughly speaking, one 
generation after the testator's death. I n  the civil law countries 
of the German system, the freedom to provide for substitutions is 
limited in a similar way, and in those of the French system even 
more strictly. 

Provisio~zs Against Disi?zheritance.--A testator's freedom to dis- 
inherit his surviving spouse. children or other heirs has been more 
extensive in ancient Roman and modern Anglo-American la~v than 
in the modern civil law countries, but it never has been without 
any limits a t  all. In  republican Rome a testator had the power 
to disinherit his wife and'children, but if he wished to do this, he 
had to say so expressly in the will. In the period of the principate 
(27 B.c.-A.D. 284), it became particularly necessary to state the 
reasons, because a will disinheriting a close member of the family 
without reasonable and honest cause mas in danger of being de- 
clared invalid. I n  the late Roman empire the descendants and later 
on, the parents, too, were given the right to a compulsory share in 
the estate (pars legitima, legitim), of which none of them could be 
deprived except upon serious cause stated in the will. When after 
the fall of the Roman empire testamentary disposition came to be 
recognized again in the later Middle Ages, custom generally re- 
quired that some minimum share, frequently one-third, be left 
to the surviving spouse or the descendants or both. Upon the 
revival of Roman law on the European continent and in Scotland, 
these customs wpre in various ways combined with the rules of the 
Corpus Jz~ris. 

In  the modern civil law, two systems are used to provide pro- 
tection against disinheritance. ( I )  Under the French system, a 
testator who is survived by descendants, parents or (in some coun- 
tries) brothers. sisters or even other close relatives cannot dispose 
a t  all of the "reserved portion" of his estate, the size of which 
depends upon the number and degree of nearness of relationship 

.of the surviving "forced heirs." Under the civil code of Louisiana, 
for instance. donations inter vivos or ntortis causa ("by cause of 
death") cannot exceed two-thirds of the property of the disposer, 
if he leaves at  his decease a legitimate child; one-half: if he leaves 
two children; and one-third, if he leaves three or a greater number. 
The indisposable share is two-thirds of the property, if the disposer, 
having no children, leave a father, mother or both. (2) Under the 
system of the German civil code, the surviving spouse, a descend- 
ant or, if there are no descendants, a parent can claim to be paid 
in money one-half the value of the share which would have been 
his in the case of intestate succession. 

I n  England, those customs which required a minimum share in 
the personal property to be left to the surviving spouse and de- 
scendants disappeared in the 17th and 18th centuries. The inter- 
ests of dower and curtesy which guaranteed life estates to the sur- 
viving spouse in the real estate of the predeceasing, were abolished 
by the Dower act, 1833 At the turn of the 20th century, freedom 
of testation was complete in England as well as in the dominions 
and colonies, but not in Scotland, where the legitim (children's 
share) can still be claimed by the children, and the terce (~vidow's 
share) and the jus relictae or relicti (9.v.; i.e. right of the relict) 
by the surviving spouse. In  19th-century England itself, freedom 
of testation, while unlimited by law, was kept within narrow limits, 
however, by the custom prevailing among the families of wealth, 
to prevent the splitting up or alienation of the family wealth by 
means of a so-called strict settlement. In  each generation, the 
head of the family would so settle the estate upon his eldest son 
that it  would descend to him undivided, but subject to a generous 
life estate for the widow and provisions for the daughters, younger 
sons and other needy relatives. In the different social climate of 
Xew Zealand, a new device for protecting needy family members 
against disinheritance was invented with the enactment in 1900 of 
a statute which empowers the court to order adequate provision 
for  the maintenance out of the estate of any testator who had 
not made such provisions for his or her spouse or a needy child. 
Family provision acts nf this kind have since been enacted in 

Australia, Canada and even in England itself. 
Under the English act, 1938, as amended by the Intestates' Es- 

tates act. 19j2, the court may, contrary not only to the testator's 
will but also to the general rules of intestacy, order that in case of 
need. provision be made out of the income and under certain cir- 
cumstances even out of the capital, for the benefit of the surviving 
spouse, an unmarried daughter. a minor son or any child, male or 
female, who is incapable of maintaining himself or herself because 
of physical or mental inability. 

In the United States: the surviving spouse is protected against 
complete disinheritance in every state. As to lands, dower (which 
no longer exists in England) has in one form or another been pre- 
served in the majority of the states. Under this system, each 
spouse has an "estate" in the lands of the other, which. as to a por- 
tion thereof, continues beyond the death of the predeceasing spouse 
until the death of the surviving spouse. and of which he cannot be 
deprived without his consent by will or by sale, gift, mortgage or 
any other kind of transaction. Under the system of the indefeasi- 
ble share, the surviving spouse cannot be completely disinherited, 
but he is not protected against the other spouse's giving away or 
using up his property before he dies. In  most states the two sys- 
tems are combined, but New York and other states in the eastern 
part of the country as well as a few others, followed the example 
of England and abolished dower and curtesy, because their exist- 
ence in a state renders it necessary in every case of intended 
purchase of land to investigate whether the title might not be en- 
cumbered with dower and curtesy rights which are not readily 
discoverable from the abstract or the title deeds. 

In those jurisdictions which adopted the so-called community 
property system (Louisiana, Texas, n'ew Mexico! Arizona. Cali- 
fornia, Washington, Idaho, Kevada and Puerto Rico) an indefeasi- 
ble share in the family wealth is secured to the surviving spouse by 
his or her being entitled to one-half of the community property, 
which generally consists of the property which was acquired during 
the marriage by the gainful activities of either spouse. Varying 
systems of community property also exist in numerous European 
and Latin-American countries. In the countries of the French 
system, community property law applies unless it has been ex- 
pressly contracted out by the parties to the marriage. Under the 
German system, the assets of husband and wife remain separate, 
but upon the termination of the marriage the acquests are dis- 
tributed among them. Protection of the surviving spouse can, fur- 
thermore, be achieved through homestead laws and those laws 
which guarantee to the widow or, frequently now: to the surviving 
spouse, an award of income payable out of the estate for a few 
months immediately following the death of the other spouse. Both 
types of laws are common in the United States. 

The only jurisdictions in the United States which protect de- 
scendants against disinheritance by giving them indefeasible shares 
are Louisiana and Puerto Rico, whose legal systems are not derived 
from the common law. In  the other states, the descendants are 
protected either not a t  all or only indirectly and incompletely by 
( I )  so-called pretermitted heir statutes which! like early Roman 
lay, require the testator to state the disinheritance of a descendant 
expressly in the will; (2) after-born heir statutes, under which a 
child born after the making of the li~ill is to receive his intestate 
share unless a contrary provision is stated in the will; (3) "charity 
begins at home" statutes, under which no more than a certain 
fraction (e.g., one-half) of the estate may be given to charity by 
a testator who is survived by certain close relatives; (4) "hell fire" 
statutes, which declare ineffective a testamentary provision for 
charitable purposes made by the testator upon his deathbed, in his 
last illness or within a certain fixed period immediately preceding 
his death. 

In the U.S.S.R., the family is protected by the limited scope 
to which freedom of testation exists. With the exception of sav- 
ings accounts, which may be disposed of freely, testamentary power 
is limited to modifying the shares to which family members are 
entitled under the rules of intestacy. 

Formali t ies  of Wills.-In order to secure proof, impress the 
testator with the importance of the transaction and to prevent 
fraud and forgery, a will must regularly be declared in an instru- 
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ment in writing. However, a nuncupative (orally declared will) 
is exceptionally admitted in some countries in such emergency 
situations as those of the soldier on active war duty. the sailor on 
board ship. or a person finding himself in immediate danger of 
death. 

In their rules establishing the requirements of the execution of 
a regular testamentary instrument, the legal systems of the modern 
world usually follow one or more of three forms: ( I )  the witnessed 
%-ill as developed in England, especially through the Statute of 
Frauds, 1677; ( 2 )  the unwitnessed holographic will as developed 
in French customary law; (3) the notarial will as developed in the 
late Roman empire. Under the system of the witnessed will, 
which prevails throughout the United States, and in all common 
law parts of the British Common~~~eal th,  the instrument, which may 
be typed or written by anyone, must be subscribed by the testator 
and his signature must be attested to by two or, especially in the 
New England states, three witnesses, who must also sign their 
names to the instrument. Under the system of the holographic 
will, which is available not only in most civil law countries but also 
in numerous states of the south and the west in the United States, 
the entire instrument must be exclusively in the testator's own 
handwriting and must also be signed by him; witnesses are not re- 
quired. The notarial will. which is available in most civil law coun- 
tries, is executed so that the testator either dictates his provisions 
to the notary or hands him an instrument declaring that it contains 
his mill. The entire transaction is recorded by the notary in a pub- 
lic instrument so that its proof upon the testator's death is greatly 
facilitated. In civil law countries, a notary is, of course, not a 
layman but a highly respected member of the legal profession who 
is experienced in matters of drafting wills, estate planning the con- 
veyancing. 

Drafting.-The proper drafting of a will can be difficult. In  the 
United States the law is complicated not only by its diversity from 
state to state but also by the fact that (unless different provisions 
have been stated in the will expressly) rules. which are in many 
respects obsolete, apply to such questions as: ( I )  how to appor- 
tion the burden of death taxes among the beneficiaries; (2) in 
which order creditors ought to be paid; (3) assets to be used for 
the payment of debts; (4)  legacies to be abated in the case of 
insufficiency of the estate to pay them all in full; and ( j )  what to 
do when a beneficiary has predeceased the testator. Unless the 
testator has given special powers to his executor, it will be neces- 
sary for the latter in his administration to observe cumbersome 
and expensive formalities. In  the United States a will thus tends 
to be lengthy and complicated, and it appears unwise ever to draft 
one ~vithout expert legal advice. Also, in order to keep up not only 
with the changing circumstances of the testator's family circle and 
of his property but also to keep abreast of the frequent changes in 
the tax laws and thus to avoid unnecessary taxes, it is advisable ior 
a testator to have his will regularly checked by a lawyer. 

Invalidity.-A testamentary disposition is not valid if at the time 
of its execution the testator was mentally incompetent or if he 
acted under "undue influence"; i.e., coercion, or under fraud. It  is 
difficult, hen-ever, to break a will upon any such ground. In the 
case of an attack upon the ground of incompetency, the courts, 
especially those of the Anglo-American system, demand strict proof 
that the testator, when he made the provision, was mentally unable 
to know what he owned or who were his relatives, and that he xvas 
also unable to form a reasonable plan for the disposition of his 
property. The mere fact that the testator laboured under some 
insane delusion will not affect the validity of his will unless it is 
proved that it actually constituted the motive for the disposition 
made by him. Coaxing and persuasion are generally not held to 
constitute undue influence unless there were actual threats. A 
testator may be led. but he may not be pushed. Undue influence 
may be held to exist, however, where a testamentary disposition 
was brought about by a person upon \\-horn the testator was de- 
pendent or whom he was likely to obey blindly. 

The statutory formalities prescribed for the execution of a will 
must be observed meticulously. An unwitnessed holographic will 
may fail because the instrument contained a printed letterhead or 
some other words, figures or signs in print, rubber stamp or an- 

other person's handwriting. A witnessed will may fail because 
a \\-itness signed outside of the testator's line of sight, or because 
the witnesses were not told that the instrument was the testator's 
will or because a blank space was left between the end of the text 
and the signature of the testator. The witnesses must be abso- 
lutely disinterested; i.e., persons who derive no direct or indirect 
benefit from any of the provisions of the instrument. A witness 
may be held to be benefited indirectly if her husband is appointed 
in the -will as executor and thus given the opportunity to earn the 
fees of that office. Ordinarily, attestation of a will by such a dis- 
qualified witness will not result. however, in the invalidity of the 
entire instrument, but only of the provision from which the wit- 
ness would have benefited. 

Revocation.-Since a will is ambulatory (of no effect until the 
testator's death), it can be revoked or changed by him at any time. 
Revocation is effected either by the testator's physically destroying 
the instrument. or by executing a new testamentary instrument the 
provisions of which are incompatible with those of the earlier one, 
or in which it is simply declared that the will is revoked. I n  many 
states of the United States a will is also revoked automatically if 
the testator marries after its execution. Attempts by contractual 
promise to limit one's freedom of changing or revoking his will are 
without any effect in those legal systems which follow the pattern 
of the French civil code. But under the system of the German civil 
code, a disposition cazcsa mof-tis is irrevocable if it is expressed 
in an hereditary pact (Erbvertrag) made with a beneficiary or even 
a third person. In Anglo-American law the will remains revocable 
even if the testator has promised that he will not revoke i t ;  but if 
he does, his estate ~vill be treated as if the testator had lived up 
to his promise. In  practical effect, a testator may,thus bind himself 
not to revoke the will by which he has made a disposition in favour 
of the person who has promised to take care of him in old age, or 
in which a husband and his wife have mutually promised each other 
that upon the death of the one dying first. his property is to be 
enjoyed by the survivor, and upon the latter's death is to belong 
to the children, or certain relatives or charities. 

Probate a n d  Administration.- In common law countries, i t  
is usual for the testator in his will not only to direct who is to have 
his property and under what terms. but also to appoint an executor 
by whom the estate is to be settled. If no executor has been ap- 
pointed in the will, or if the person so appointed does not qualify 
or is unwilling to act, an administrator with the will annexed (ad- 
ministrator cum testanzento annexo or administrator c.t.a.) will 
be appointed by the court. If the executor cannot complete the 
administration, the court will appoint another (administrator de 
bonis ~zon or tdministrator d.b.n.), as his successor. 

In  the countries of Anglo-American law, a ~vill cannot be used 
for any legal purpose until it has been admitted to probate by the 
proper court, which means that its genuineness and validity has 
been judicially ascertained. I n  numerous states in the United 
States, a will contest may be raised within a certain period even 
after the instrument has been admitted to probate. If the testator 
has failed to express himself with full clarity, it may become neces- 
sary to have the will "construed" judicially. 

In  most civil law countries. a mill is effective upon the testa- 
tor's death without formal admission to probate. The heir or 
executor is rarely able, ho~tever, to collect the testator's bank ac- 
count. sell his land or in other nays make practical use of his rights 
until he can identify himself as heir or executor by a certificate of 
heirship or some similar paper issued to him by a court, notary or 
other public agency. 

W i l l  Substitutes.-In order to avoid costs and pitfalls really 
or supposedly connected with will making, there have evolved 
several kinds of transactions which are meant, in a less expensive 
and less awesome may, to take care of the transfer of property 
from one generation to the next. Among these will substitutes, 
life insurance plays the most important role. Also of considerable 
significance are: ( I )  the revocable inter vzvos trust;  (2) the nomi- 
nation of a third party beneficiary in a government savings bond; 
(3 )  the creation of a joint tenancy with the incident of survivorship 
in a piece of land, a bank account or some other asset; and (4) the 
so-called tentative or Totten trust, which is the designation by the 
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depositor in a bank of a person who is to be entitled to withdraw 
whatever may be left in the account at the time of the depositor's 
death. This "poor man's will" is popular in the state of New York, 
but its legal effectiveness has not been firmly determined in all 
other states. The frequent resort in the United States to such will 
substitutes perhaps indicates the desirability of a thorough-going 
revision of the overcomplicated U.S. law of wills. Reliable sta- 
tistics as to the proportion of property owners dying testate and 
intestate respectively, would be desirable, but these were almost 
completely lacking in the ~ g j o s .  While the majority of adult per- 
sons seemed to die intestate, it was also probable that of the con- 
siderably smaller group of those leaving net estates of some size. 
nills mere made by a majority, which nas  greater in the United 
States than in other countries in which the intestacy laws were more 
in accord with the intentions of the average citizen. 

S e e  also INHERITANCE. 
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tory  Background o j  the L a w  of Wills (Chicago, 1928) ; T. E. Atkinson, 
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M. Rheinstein, T h e  L a w  of Decedents' Estates, 2nd ed. (Indianapolis, 
Ind., 1955) ; R .  .A. Wormser, Your  Wil l  and W h a t  N o t  t o  Do About I t  
(New York. 1937) ; T. Jarman,  A Treatise on Wil ls ,  8th ed. by R. Jen- 
nings and J. C. Harper, 3 vol. (London, 1952) ; W. J.  Williams, The 
L a w  Relatitzg to Wil ls ,  z vol. (London, 1952). (M. RK.) 

WILLARD, EMMA (HART) (1787-1870), U.S. educator 
whose efforts in behalf of women's education had great influence, 
was born at  Berlin, Conn., Feb. 23. 1787. and began teaching at 
age 16. In  1807 she became principal of a girls' academy at Mid- 
dlebury, Vt., and there, in 1809, she married John Willard. Her 
son. John Hart Jl'illard, was born in 1810. I n  1814 Mrs. Willard 
opened a boarding school of her own. Her P l a n  for Improving 
Felriule Educcztion (181g), first addressed to the New York state 
legislature, was an appeal for state aid in founding schools for 
girls and for educational advantages for women equal to those for 
men. I t  was rejected by the legislature but found favour with 
Gov. DeA'itt Clinton, who invited her to move her school to Water- 
ford, N.Y. Two years later (1821) it was moved to Troy as the 
Troy Female seminary. I n  184j-4; WIrs. Willard tra.veled 8,000 
nii. throughout the south and west, counseling in educational mat- 
ters. In  18j4. with Henry Barnard, she represented the United 
States a t  the lf'orld's Educational convention in London. She 
wrote several textbooks, which passed through many editions and 
were widely used, and also a volun~e of poems. of which the best 
known is "Rocked in the Cradle of the Deep." Her second mar- 
riage, to Christopher 17ates, which took place in 1838 after the 
death of her first husband in 182j, ended in divorce. Her death 
occurred at Troy. N.17., on April 15, 1870. 

See .4. Lutz, Elnina Willard: Daughter oj  Democracy (Boston, 1929). 
WILLARD, FRANCES ELIZABETH CAROLINE 

(1839-18~8), U.S. educator, reformer and temperance advocate, 
was born at  Churchville, Monroe county, N.Y., Sept. 28, 1839. 
She became a teacher upon graduation from the North-Western 
Female college a t  Evanston, Ill., in 1859. I n  1871 she accepted the presi- 
dency of the newly organized Evanston College for Ladies. When it 
merged with Korthwestern university in 1873, she was appointed 
dean of women. She resigned this post in 1874 to  become correspond- 
ing secretary oi  the ]National Woman's Christian Temperance union. 
I n  1879 she was elected president and held that office until her death. 
I n  1883 she organized the World's Woman's Christian Temperance 
union and was its first president. The organizations in which she was 
active were cornmittrd to temperance reform, woman suffrage and im- 
proved industrial codes for women. In  recognition of her work, she 
was chosen president of the National Council of Women in 1888. 

Her work ior reform led her into politics. She joined the national 
Prohibition party and in the 1880s exerted influence in its executive 
council. She was an excellent speaker, a successful lobbyist and an 
expert in opinion and pressure politics. She participated in the 
Industrial conference, forerunner of the Populist party, held in St. 
Louis, Mo., in Feb. 1892. She died in New York city on Feb. IS, 1898. 

(PI. E. I ~ N . ;  X.) 
With Mary  A. Livermore she edited A Womalz o f  the Crntitry 

(Buffalo. 1893), which includes a sketch of her l i ie;  and she published 
Xinrtern Brautiful Yrars (1864), a life of her sister; H o w  t o  W h :  
a Book for Girls (1886) ; Glinipxes o f  F i f t y  Years (1889) ; and, in 
collaboration \vith others, Occzlpations for  W o n z ~ n  (1897). 

Sce A.  A .  Gordon, T h r  Beazrtiful Lije of  Frances E .  Wzllard (Chicago, 
1898), with an introduction by Lady Henry Somerset; U'. M. Thayer, 
W o m e n  W h o  W i n  (1896). 

WILLCOCKS, SIR WILLIAM (1852-1932). British engi- 
neer. was born in India and educated at  Roorkee college. India. 
From 1872 to 1897 he was engaged successively in the Indian 
and Egyptian public works departments. He  designed and carried 
through the Asman dam in 1898. His most important undertak- 
ing, homever. was the irrigation of 3.j00,ooo ac. in Mesopotamia, 
begun in 1911. 

His w o ~ k s  include: Egyptian Irrigation (1889) ; The  Irrigation of 
Mesopotamia (1905) ; Front the Garden o f  Eden to  the Crossing of 
Jordan (1918). 

WILLEMITE, a mineral consisting of zinc orthosilicate. 
Found near Libge. it was named after William I of the Netherlands. 
I t  occurs at Sterling Hill and Franklin in New Jersey, where i t  
is associated with other zinc ores (franklinite and zincite) in 
crystalline limestone. and at a f e r  other places. After more than 
loo years of production the Franklin mine was closed in 1954 be- 
cause of exhaustion of ore reserves. A variety of willemite con- 
taining much manganese replacing zinc is called troostite. Under 
ultraviolet radiation willemite fluoresces with a brilliant green col- 
our, a characteristic used in separating it from other minerals and 
that led to its use in the manufacture of early television tubes. 
Its formula is Zn,SiO,. I t  crystallizes in the rhombohedra1 system. 
Crystals have the form of hexagonal prisms terminated by rhom- 
bohedral planes; there are distinct cleavages parallel to the prism 
faces and to the base. Granular and cleavage masses are of com- 
moner occurrence. I t  varies considerably in colour, being colour- 
less. white, greenish-yellow, apple-green, flesh-red. etc. The hard- 
ness is 5+ and the specific gravity ranges from 3.9 to 4.2. 

(CL. F.) 
WILLESDEN, a municipal (1933) and parliamentary borough 

(returning t t o  members) of 3liddlesex. Eng.. 6 mi. S.R. of Char- 
ing Cross, London. Pop. (1961) 170,835. Area 7.2 sq.mi. I t  
extends southwestward from Watling street (Edgware road) to 
Acton, and north~vestward from Hammersmith and Paddington 
to Wembley and Edgxvare. .llthouph ten manors in Neasden-cum- 
Willesden were granted to the canons of St. Paul's in 940 and St. 
Mary's parish church has Norman features, the town is almost 
entirely of modern growth. In  the 15th century the church Tvas a 
place of pilgrimage for people seeking cures at the shrine of Our 
Lady of \ITillesden, but by the middle of the following century the 
shrine had been suppressed. I n  1835-39 the Brent reservoir 
(known as the Welsh Harp) was built, on the northern boundary. 
to feed the Grand Junction canal; there is an annual regatta held 
on it. The population of A'illesden in 1875 was only I j , j00;  by 
189j it had become a residential suburb with a population of 58,- 
ooo; IVorld \Var I brought munitions factories; and the opening 
of the Sorth Circular road in 19.74 increased the industries, espe- 
cially on the trading estates of Park Royal and North Crickle~\~ood, 
and at Kilburn and Church End. Motor accessories, water heaters, 
paper and shoe cream are made; food and beverages are processed. 

WILLET, a conspicuous North American wading bird ( C a -  
toptropkorzts s c m i p u l m u t u s ) ,  about 15 in. long, and to be recog- 
nized by its black primaries with a broad white band and white 
upper tail coverts. The xvillet breeds as far north as Kevi Jersey 
and Manitoba, wintering from southern United States south. The 
western willet ( C .  s. inor?zatz~s)  is paler and slightly larger. 

WILLETTE, ADOLPHE L ~ O N  (18 j 7-1926), French 
caricaturist and illu'strator. was an effective moral and political 
satirist. He was born at Ch2lons-sur-Marne. April 30, 1837. He  
contributed freely to L e  Coz~rr ier  f r a n ~ a i s  and L e  Chat nozu. His 
drawings were often r i s q z ~ i  and sometimes horrific. He  exploited 
the cardinal sins and the struggle between virtue and vice; his frail 
but lovable character "Mimi Pinson" became immensely popular. 
In  Pauvrc Pierrot and other similar publications he made use of 
the pathetic and ironical element of the c o m i d i e  italie?zne with the 
figure of Death in the background. I n  this method of counter- 
pointing levity with an astringent wryness he came close to FClicien 
Rops (q .c . ) ,  though lacking the latter's powers of draftsmanship. 
He died at Paris, Feb. 4: 1926. 

See E. Bayard, L a  Caricatzlre ct lrs caricaturistrs, pp. 239-259 (Paris, 
1900) ; .4. Willette, Oeuvrcs Choisips (Paris, 1901). 

WILLIAM (c. I 130-c. I p go), archhishop of Tyre and chron- 



WILLIAM I 
icler, belonged to  a noble French family and was probably born 
in Palestine about 1130. This, however. is only an inference; 
unfortunately the  chapter (six, 1 2 )  which relates to  his early 
life has been excised or omitted from every extant manuscript- of 
his Ilistoria. W'illiam was still pursuing his studies in Europe 
when Amalric I became king of Jerusalem in 1162, but he returned to 
Palestine toward the close oi 1166, or early in 1167, and was appointed 
archdeacon of Tyre at  the request of Amalric in .4ug. 1167. In 1168 
he Tvas sent on an embassy, the forerunner of several others, to the 
emperor Manuel I a t  Constantinople, and in 1169, at the time of the 
disastrous campaign against Damietta, he was obliged to take refuge in 
Rome from the "unmerited anger" of his archbishop. But he was soon 
in Palestine again, and about 1170 he was appointed tutor to Amalric's 
son, Baldwin, afterward King Baldrvin IV. Toward the end of 1174, 
soon after Baldwin's accession to the throne, he was made chancellor 
of the kingdom of Jerusalem, an office which he held until 1183, and 
less than a year later (May 117.j) he was consecrated archbishop of 
Tyre. He was bne of those who went to negotiate with Philip I, count 
of Flanders, in 1177, and in 1179 he was one oi the bishops who rep- 
resented the Latin Church of the East at the Lateran council in Rome. 
On his return to Palestine he sta~-ed seven months at ConstantinopIe 
with Manuel. This is William's last appearaxe in history, but he mas 
writing his history in 1181, and this breaks off abruptly at  the end of 
1183 or early in 1184. He died probably between 1187 and 11yo. 

William of Tyre is among the greatest of medieval historians. His 
Historia rerunz in  partibus tra+zs?narinis gestarunz, or Historia Hierosoly- 
rrzitana or Belli sacvi Izistoria, covers the period between 109.5 and 1184, 
and is the main authority for the history of the Latin kingdom of 
Jerusalem between 1127, where Fulcher of Chartres leaves off, and 1183 
or 1184, where Ernoul takes up the narrative. I t  was translated into 
French in the 13th century, or possibly before the end of the ~ z t h ,  and 
this translation. known as the Chrolzique d'outremer, or Livre d'Eracles 
or Livre du conquest, is quoted by Jean de Joinville, and increased by 
various continuations! in the standard account of the exploits of the 
French warriors in the east. William's work consists of 2: books and 
a fragment of another book; it extends from the preaching of the first 
crusade by Peter the Hermit and Pope Urban I1 to the end of 1183 or 
the beginning of 1184. 

As Belli sacri historia the Historia ~rrzcnz was first published in I j49 
at  Basel. Later editions are in J .  P. Migne's Patrologia Laf ina,  vol. ccl, 
and in the "Recueil des historiens des croisades," Hist. occid. i (Paris, 
1844). An English translation was made for the Early English Text 
Society by M.  Pi. Colvin (London, 1893). 

WILLIAM I (1027 or 1028-1087), king of England, sur- 

.qngevins, nominally in the interest of Count Herbert 11, on whose death 
(1062) Maine was formally annexed to Kormandy. 

C o n q u e s t  of England.- About 1064 the accidentai visit of 
Harold I1 (q .v , )  to the Piorman court added another link to William's 
connection. I t  seems clear that the earl made a promise to support the 
claims of William upon the English succession. This promise he xvas 
invited to fulfill in 1066, after the Confessor's death and his own 
coronation. William had some difficulty in securing the help of his 
barons for his proposed invasion of England; it was necessary to con- 
vince them individually by threats and persuasions. Otherwise condi- 
tions mere favourable. William secured the benevolent neutrality of 
the emperor Henrj- I\'; and the expedition had the solemn approval 
of Pope Alexander 11. With Tostig, the banished brother of Harold, 
William formed a useful alliance; the duke and his Kormans were en- 
abled: by Tostig's invasion of northern England, to land unmolested a t  
Pevensey on Sept. 28. 1066. On Oct. 14 a crushing defeat x a s  inflicted 
on Harold at the battle of Senlac or Hastings; and on Christmas day 
William was cro~vned at  Westminster. 

Five years more were to elapse before he became master of the west 
and north. Early in 1067 he made a progress through parts of the 
south, receiving submissions, disposing of the lands of those who had 
fought against him and ordering castles to be built; he then crossed the 
channel to celebrate his triumph in Normandy. Disturbances a t  once 
occurred in n'orthumbria, on the Welsh marches and in Kent ;  and he 
was compelled to return in December. The year 1068 was spent in 
military expeditions against Eseter and York, in both of which the 
adherents oi Harold had found a welcome. In 1069 Robert of Comines, 
a Korman to whom William had given the earldom of Northumberland, 
was murdered by the English at  Durham ; the north declared for Edgar 
Atheling, the last male representative of the West Saxon dynasty;  and 
Sweyn Estrithson of Denmark sent a fleet to aid the rebels. Joining 
forces, the Danes and English captured York, although it was defended 
by two Norn~an castles. Marching rapidly on York. William drove 
the Danes to their ships, and the city was then reduced by a blockade. 
The king ravaged the country as far north as Durham with such com- 
pleteness that traces of devastation were still to be seen 60 years later. 
But the English leaders were treated with politic clemency. and the 
Danish leader, Jar1 Osbiorn, was bribed to withdraw his fleet. Early 
in 1070 the reduction of the north was completed by a march over the 
moors to Chester, which was now placed under an earl of William's 
choice. From this point we hear no more of general rebeilions against 
the foreign rule. 

Adminis t ra t ion .- Of the measures which William took to con- 
solidate his authority we have many details; but the chronological 
order of his proceedings is obscure. The redistribution of land appears 

named the Conqueror born in 102; or iO28, He m-as the to have proceeded pari pashu n i th  the reduction of the countr) ; and at 

bastard son of Robert' the DeTril, duke of Normandy, by Arletta, every stage of the conquest each important tollower received a new re- 
ward Thus were formed the vast but straggling fiefs which are le- 

the daughter of a tanner a t  Falaise. In  1034 Robert resolved corded in Domesday. The great earldoms oi the West Saxon period 
on a pilgrimage to Jerusalem. Having no legitimate son he induced mere allowed to lapse; the new earls, for the most part closely con- 
the Norman barons to acknowledge William as his successor. They nected with William by the ties of blood or friendship, were lords of 
kept their engagement when Robert died on his journey (103 j ) ,  though single shires; and only on the marches of the kingdom was the whole of 
the young duke elect was a mere boy. But the next 12 years was a 
period of the wildest anarchy. Three. of William's guardians were mur- 
dered; and for some time he mas kept in strict concealment by his rela- 
tives, who feared that he might experience the same fate. Trained in a 
hard school, he showed a precocious aptitude for mar and government. 
He was only 20  years old when he stamped out, with the help of his 
overlord, Henry I of France, a serious rising in the districts of the 
Bessin and Cotentin, the object of which was to put in his place his 
kinsman, Guy of Brionne. Accompanied by King Henry, he met and 
overthrew the rebels at Val-des-Dunes near Caen (1047). I t  mas by 
no means his last encounter with Norman traitors, hut for the moment 
the victory gave him an assured position. Next pear he joined Henry 
in attacking their common enemy, Geoffrey Martel, count of Anjou. 
Geoffrey occupied the border fortress of Alen~on with the good vvill of 
the inhabitants. But the duke recovered the place after a severe siege, 
and inflicted a terrible vengeance on the defenders, who had taunted 
him with his base birth; he also captured the castle of Domfront from 
the Angevins (1049). 

In IojI the duke visited England. and probably received from his 
kinsman, Edward the Confessor, a promise of the English succession. 
Two years later he strengthened the claims mhich he had thus established 
by marrying Matilda. a daughter of Baldwin 1' of Flanders, who traced 
her descent in the female line from Alfred the Great. This union took 
place in defiance of a prohibition mhich had heen promulgated, in 1049, 
by the papal council of Reims. Pope Kicholas I1 at length granted the 
needful dispensation ( I O ; ~ ) .  By way of penance William and his wife 
founded the abbeys of St .  Stephen and the Holy Trinity at Caen. The 
political difficulties caused by the marriage were more serious. Alarmed 
at  the close connection of Piormandy with Flanders, Henry I joined 
forces with Geoffrey Martel in order to crush the duke, and Normandy 
was twice invaded by the allies. In each case William decided the 
campaign by a signal victory. The invasion of rojq was checked by the 
battle of hlortemer; in 1058 the French rear guard was cut to pieces at  
Varaville on the Dive, in the act of crossing the stream. Between these 
two mars William aggrandized his power at the expense of Anjou by 
annexing Mayenne. Soon after the campaign of VaravilIe both Henry I 
and Geoffrey Martel died. He at  once recovered Maine from the 

theroyal  jurisdiction delegated to such feudatbries. William's writs 
show that he kept intact the old system of governing through the 
sheriffs and the courts of shire and hundred. Those whom he enfeoffed , 

with land held it according to the lam of Norman feudalism, and were 
thus brought into close personal relations with the king. But he forced 
the most powerful of them to acknowledge the jurisdiction of the 
ancient local courts; and the old fyrd-system was maintained in order 
that the crown might not be wholly dependent on feudal levies. 
Though his forest laws and his heavy taxation caused bitter complaints, 
William won the respect of his English subjects. They appear to  have 
accepted him as the lavvful heir of the Confessor; and they regarded 
him as their natural protector against feudal oppression. This is to  be 
explained by his regard for legal forms, by his confirmation of the 
"laws of Edward" and by the support which he received from the 
church. Domesday Boolr shows that in his confiscations he can have 
paid little attention to abstract justice. Almost every English land- 
holder of importance was dispossessed, though only those who had 
actual$- borne arms against William should have been so treated. As 
far as possible Englishmen mere excluded from all responsible positions 
both in church and state. After 1071 our accounts of William's doings 
become jejune and disconnected. Much of his attention must have heen 
engrossed by the work of administration, carried on without the help 
of those elaborate institutions, judicial and financial, which were per- 
fected by Henry I and Henry 11. William had few ministers of note. 
\lTilliam Fitz Osbern, earl of Hereford, who had been his right-hand 
man in Normandy, fell in the cix-il wars of Flanders (1071). Odo, 
bishop of Bayeux, UTilliam's half-brother, lost favour and was finally 
thrown into prison on a charge of disloyalty (1-082). Another half- 
brother, Robert of Mortain, earl of Cornwall, shoxved little capacity. 
Of the king's sons Robert, though titular count of Maine, was kept in 
leading strings; and even William Rufus, who was in constant at- 
tendance on his father, never held a public office. The Conqueror 
reposed much confidence in two prelates, Lanfranc of Canterbury and 
Geoffrey of Coutances. They took an active part in the civil no less 
than the ecclesiastical government. But the king himself worked hard 
in hearing lawsuits, in holding councils and ceremonious courts, and 
finally in conducting military operations. 
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In  1072 he undertook a campaign against Malcolm, king of Scqts, 

who had married Margaret, the sister oi Edgar Atheling. and was In- 
clined to promote English rebellions. When William reached Ihe Forth 
his adversary submitted, did homage as a vassal and consented to expel 
Edgar Atheling, who mas subsequently endowed with an English estate 
and admitted to William's favour. From Scotland the king turned to 
Maine, which had profited by the troubles of 1069 to expel the Xorman 
garrisons. William had no difficulty in reducing the country, even 
though Le Mans mas assisted by Fulk of Anjou (1073). .L\ conspiracy 
of the earls of Hereford and Norfolk, in which the Englishman 
Waltheof, earl of Northampton, was to some extent implicated, was 
defeated by Lanfranc in the king's absence; but William returned to 
settle the difficult question of their punishment, and to stamp out the 
last sparks of disaffection. The execution of Waltheof, though strictly 
in accordance with the English law of treason, he only sanctioned after 
long hesitation, and this severity to a man who was generally thought 
innocent is one of the dark stains on his career. In 1076 he invaded 
Brittany to get possession of the fugitive earl of Norfolk; hut Philip 
of France came to the aid of the Bretons, and William gave way beiore 
his suzerain. The next few years were troubled by a quarrel between 
the king and his eldest son, Robert ( q . v . ) .  In the years 1083-85 there 
was a second rising in Maine. In 1085 news arrived that Cnut the 
Saint, king of Denmark, was preparing to assert the claims of his house 
in England. The project fell through, but gave occasion for the famous 
moot at  Salisbury in which William took an oath of direct allegiance 
from "all the land-sitting men that were in England" (1086). 

While the danger was still impending he took in hand (1085) the 
compilation of Domesday Book ( q , v . ) .  I n  1087 he invaded the French 
Vexin to retaliate on the garrison of Mantes for raids committed on his 
territory. He sacked and burned the town. But as he rode out to view 
the ruins his horse plunged on the burning cinders and inflicted on him 
an internal injury. He was carried in great suffering to Rouen and 
there died on Sept. 9, 1087. He was buried in St. Stephen's at Caen. 
A plain slab still marks the place of his tomb, before the high altar; but 
his bones were scattered by the Huguenots in 1j62. 

Character.- In a ~rofligate age William was distinguished by the 
purity of his married life, by temperate habits and by a sincere piety. 
His most severe measures mere taken in cold blood, as part of his gen- 
eral policy; but his natural disposition mas averse to unnecessary blood- 
shed or cruelty. His one act of wanton devastation, the clearing of the 
New Forest, has been grossly exaggerated. He was avaricious, but his 
church policy (see article ENGLISH HISTORY) shows a disinterestedness 
as rare as it was honourable. In personal appearance he was tall and 
corpulent, of a dignified presence and extremely powerful physique, with 
a bald forehead, close-cropped hair and short moustaches. 

By Matilda (d. 1083) William had four sons, Robert, duke of Nor- 
mandy, Richard (killed while hunting), the iuture kings William I1 
and Henry I and five or six daughters including Adela, who married 
Stephen, count of Blois. 

Of the original authorities the most important are the Gesta IVil- 
lelmi by William of Poitiers, ed. by A. Duchesne in Historiae Norman- 
Fzorum scriptores (Paris, 1619) ; the Winchester, Worcester and 
Peterborough texts of the Anglo-Saxon Chronicle, ed. by B. Thorpe, 
"Rolls Series," 2 vol. (1861), and also C. Plummer, z vol. (Oxford, 
1892-99) ; William of Malmesbury, De gestis reyzanz, ed. by W .  Stubbs, 
"Rolls Series," 2 vol. (1887-89) ; William of Jumikges, Histovia Nor- 
mannorum,  ed. by A. Duchesne, op.  cit.; Ordericus Vitalis, Historia 
ecclrsiastica, ed. by A. le Prkvost, Soc. de l'histoire de France, vol. 
(Paris, 1838-55). Of modern works the most elaborate is E. A. Free- 
man, History o f  the Norman Conquest, vol. iii-v (Oxford, 1870-76). 
Domesday Book was edited in I 783-1816 by H. Farley and Sir H. Ellis 
in 4 vol. Of commentaries the following are important: Donzesday 
Studies, ed. by P. E. Dove, 2 vol. (1888-91) ; J.  H. Round, Feudal Eng- 
land (1895); F .  W. Maitland, D o ~ ~ z e s d a y  Book and Beyond (Cam- 
bridge, 1897) ; P. Vinogradoff, English Society i n  the Eleventh Century 
(Oxford, 1908). See also F. M. Stenton, Willianz the Conqueror (1908) ; 
R.  Francis, Willialn the Conqueror (1915) ; S. H .  Benton, Fronz Coronet 
t o  C r o w n  (1926). (H .  W. C. D.) 

WILLIAM 11 ( c .  1056-IIOO), king of England, surnamed 
Rufus ,  was the third son of William I by his queen Matilda of 
Flanders. H e  seems to  have been his father's favourite son. and 
constantly appears in the Conqueror's company, although like his 
brothers he was carefully excluded from any share in the govern- 
ment .  A squabble with Rufus was the immediate cause of Robert's 
first rupture with the Conqueror; in the ensuing civil war we 
find Rufus  bearing arms on the  royal side (1077-80). On his 
deathbed the Conqueror was inclined to disinherit his eldest son 
in favour of Rufus.  who by the early death of Prince Richard 
was now left second in the order of succession. But  Normandy 
was bequeathed to Robert ,  while Rufus was designated as king of 
England. Rufus %as crowned a t  Westminster on Sept. 26, 1087, 
15 days after the death of his father. 

D o m e s t i c  Adminis t ra t ion.- In his domestic administration 
we can trace a certain continuity of purpose, and in his dealings 
with the Welsh and Scots he proceeded, though intermittently, 

along the broad lines of policy which his father had marked out.  
Beyond the channel he busied himself with schemes, first for the  
reunion of England and Normandy, then for the aggrandizement 
of .Kormandy a t  the expense of France. But  the violence, t he  
irregularity, the shamelessness of his private life are faithfully 
reflected in his public career. Even in cases where his general 
purpose could be justified. his methods of execution %ere crudely 
conceived, brutal and shortsighted. Rufus was not without valour 
or glimmerings of chivalry. but perfidious to his equals, oppres- 
sive to his subjects, contemptuous of religion, with no sense of 
his responsibilities and determined to exact the last farthing of 
his rights. The baronage took up arms for Robert in the name 
of the hereditary principle, but with the secret design of sub- 
stituting a weak and indolent for a ruthless and energetic sovereign. 
Local risings in Norfolk. Somerset and the Welsh marches were 
easily repressed. The castles of Kent  and Sussex offered a more 
formidable resistance, since their lords were in direct communi- 
cation with Robert of Normandy, and were led by  the able Odo 
of Bayeux ( q . ~ . ) .  the king's uncle, who had been released f rom 
prison at  the opening of the reign. Rufus secured the help of the  
native English, by promises (never fulfilled), of good laxx~s, the 
abolition of unjust taxes and redress for those ~ ~ h o  had suffered by  
the afforestments of the former king. Aided by  large contingents 
of the national militia he subdued the rebels. Odo of Bayeux left  
England under a safe-conduct to sow fresh seeds of discord in  
Normandy. But Rufus resolved to take vengeance on his brother, 
and in 1089 he invaded eastern Normandy. I n  1091 a treaty was 
hastily patched up. Rufus retained the eastern marches of the 
duchy, and also received certain seaports. I n  return he undertook 
to aid Robert in reducing the rebellious county of Maine. and in 
recovering the Cotentin from their younger brother, Henry Beau- 
clerk, to whom it had been pledged by the impecunious duke. The  
last part of the agreement was duly executed. Rufus then recrossed 
the channel to chastise the Scots, who in his absence had raided the 
north country. Malcolm I11 of Scotland prudently purchased his 
withdrawal by doing homage (Aug. ~ o y  I )  on the same terms which 
Jf7illiam I had imposed in 1072. Next year Rufus broke the treaty 
by seizing the stronghold of Carlisle and the other lands held or  
claimed by Malcolm in Cumberland and Westmorland. Malcolm 
in vain demanded satisfaction; while attempting reprisals on 
Northumberland he was slain in an  obscure skirmish (1093). 
Rufus immediately put forward a candidate for the vacant throne; 
and this policy, though a t  first unsuccessful, finally resulted in  
the accession of Edgar (1097), a son of Malcolm, who had acknowl- 
edged the Engliqh overlordship. Carlisle remained an English 
possession; in the next reign Cumberland and SVestmorland appear 
as shires in the accounts of the exchequer. 

N o r m a n  Policy.-Rufus resumed his designs on Kormandy a t  
the first opportunity. Robert reproached his brother with non- 
fulfillment of the terms arranged in 1091; and Rufus seized the 
excuse for a second invasion of the duchy (1094 I .  But Robert 
resolved to go upon a crusade and, to obtain the necessary funds, 
gave Normandy in pledge to his brother (1096). The  interests 
of Sormandy a t  once became the first consideration of Rufus' 
~ o l i c v .  In  1048-qq he recovered Maine, and commenced oDera- . . , ,, 
tions for the recovery of the Vexin. Early in 1100 he accepted a 
proposal, made by William I X  of Aquitaine, that he should take 
over that duchy on terms similar to those arranged in the case of 
Normandy. Contemporaries were startled a t  the rapid progress of 
the king's ambitions, and saw the direct interposition of heaven 
in the fate which cut them short. On Aug. 2, 1100, Rufus fell, in 
the Xew Forest, the victim of an arrow from an unknown hand. 
The common story names Walter Tirel, who was certainly close 
a t  hand and fled the country a i thout  venturing to abide the issue 
of a trial. But a certain Ralph of Aix was also accused; and Tirel, 
from a safe distance. solemnly protested his innocence. 

I t  remains to notice the main features of the domestic ad- 
ministration which made the names of William and his minister, 
Ralph Flambard, infamous. We  are told that the "moots" all 
over England were "driven" in the interests of the king; which 
perhaps means that aids were extorted from the shire courts. 
We also learn that the forest laws were rigorously administered; 
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that the king revived, for certain offenses, the death penalty 
which his father had abolished; that all men were vexed by unjust 
gelds and the feudal classes by unscrupulous misinterpretations 
of the customs relating to the incidents of wardship, marriage and 
relief. On one occasion the militia were summoned in considerable 
numbers for a Norman expedition, which was no part of their 
duty; but when they arrived at the seacoast they were bidden 
to hand over their journey money and go home. The incident is 
not uninstructive as a sidelight on the king's finance. As to the 
oppression of the church we are more fully informed; after 
allowing for exaggeration there still remains evidence enough to 
prove that the ecclesiastical policy of Rufus was unscrupulously 
venal. 

In appearance William I1 was unattractive: bullnecked, with 
sloping shoulders. extremely corpulent and awkward in his gait. 
His long locks and clean-shaven face marked his predilection for 
the newfangled fashions which contemporary ecclesiastics mere 
never weary of denouncing. His features were strongly marked 
and coarse, his eyes gray and deeply set; he owed his nickname 
to the fiery hue of his complexion. He stuttered violently and in 
moments of passion was almost inarticulate. His familiar con- 
versation was witty and blasphemous. He was surrounded by a 
circle of vicious parasites, and no semblance of decorum was 
maintained in his household. His character was assailed by the 
darkest rumours which he never attempted to confute. He died 
unmarried and without issue. 

The main authorities for the reign are the Peterborough Chronicle, 
ed. by C. Plummer, 2 vol. (Oxford, 1892-99) ; Eadmer, Vita Anselnzi 
and Historia Novorum, ed. by M .  Rule, "Rolls Series" (1884) ; William 
of Malmesbury, De gestis regum, ed. by W .  Stubbs, "Rolls Series," 2 vol. 
(1887-89) ; Orderic I'italis, Historia ecclesiasfica, ed. b y  .4. le Prevost, 
5 vol. (Paris, 1838-55). Of modern works the most exhaustive is by 
E. A. Freeman, Reign o j  Willianz R u f u s ,  2 vol. (Oxford, 1882). See 
also J .  H .  Round, Feudal England (1895). 

WILLIAM n I  (1650-1702), prince of Orange, who was also 
(168~-1702) William 111. king of England, and William 11, king 
of Scotland, was born at  The Hague on Nov. 4, 1650. eight days 
after the death of his father. As he was the only child of William 
I1 he was prince of Orange from his birth; but his position was 
nevertheless far from enviable, for his hereditary principality, on 
the RhBne a few miles north of Avignon, was small and in constant 
peril of absorption by France, while the authority which his an- 
cestors had long enjoyed as leading officials in the United Provinces 
of the Ketherlands seemed in danger of being lost forever. Shortly 
before his death William I1 had made an unsuccessful attempt to 
increase that authority by a military coup d'e'tat, with the result 
that the republican oligarchy which was especially strong in the 
powerful province of Holland and the great city of Amsterdam had 
become bitterly hostile to the house of Orange, and was prepared 
to exclude it altogether from office. 

I n  1654. under the direction of the famous grand pensionary of 
Holland, John de Witt (q.v.), an act was adopted which debarred 
William and his descendants forever from the stadtholdership or 
chief magistracy of Holland and from the position of captain 
general or commander in chief of the armed forces of the United 
Provinces. 

For ten years William 111 was brought up under the direction 
of his mother, Mary, the eldest daughter of Charles I.  king of 
England; but on Dec. 24!  1660, Mary died of smallpox while on a 
visit to her newly restored brother, Charles 11, and Ff7illiam came 
under the care of his paternal grandmother, Amalia, countess of 
Solms-Braunsfeld, and his uncle by marriage, Frederick William 
the Great Elector of Brandenburg. Over all these mutually jealous 
individuals an increasingly watchful eye was kept by the govern- 
ment of the United Provinces, ever distrustful of the autocratic 
tendencies of the house of Orange and fearful of its popularity 
with the multitude. William's boyhood and early manhood, in 
consequence, were spent in an atmosphere of jealousy, suspicion 
and intrigue, lvhich early taught him how to conceal his purposes, 
repress his feelings and present to the world that cold, impassive 
exterior which later was to make such an unfavourable impression 
in England. His more formal education was obtained at the Uni- 
versity of Leyden, which he entered at  the age of nine, and left 

with some knowledge of mathematics, geography and history, and 
an unusually wide acquaintance with the languages of contemporary 
Europe. 

Nevertheless as he grew older his position steadily improved. 
In May 1660 the restoration of his uncle Charles 11 to the English 
throne gave indirect encouragement to his many partisans among 
the nobility, clergy and commons, and enabled them to secure the 
repeal of the Act of Exclusion. During the war of 1664-67 between 
England and the United Provinces there was an increased demand 
that he should be entrusted with part of the authority of his an- 
cestors, and in 1668 a compromise was reached by which he was 
to be accepted as captain general on attaining the age of 2 2 ,  but 
while holding that post was to be debarred from the office of 
stadtholder. De 'IVitt, indeed, was maintaining his position with 
difficulty, for the burgher oligarchy which he controlled was only 
a small, though powerful, minority and was distracted by serious 
dissensions within its own ranks. 

The crisis which eventually brought William to the front arose 
in the spring of 1672. England and France. united in the secret 
treaty of Dover, made a sudden and unprovoked attack on the 
Dutch republic with the object of seizing its territory and di- 
viding it between them. At sea the Dutch put up a skillful and 
heroic defense, which was successful in preventing any English 
invasion; but on land their armed forces, which had been suspected 
of favouring the house of Orange and had therefore been neglected, 
proved both inadequate and halfhearted and gave way at  every 
point. A large part of the United Provinces was rapidly overrun by 
the French, riots broke out, and on July 8. 1672, the burgher 
oligarchy was forced to accept William's appointment as stadt- 
holder and captain general for life. By ruthless determination he 
infused new vigour into the defense; but although the cutting of 
the dikes and the flooding of the surrounding country saved Am- 
sterdam, no immediate improvement in the situation was visible, 
and on Aug. 20 the mob at  The Hague, filled with unreasoning 
fury at  what they interpreted as treachery on the part of their 
former governors, fell upon John de Witt and his brother and 
brutally murdered them. William was in no sense responsible for 
this crime, but it is typical of his whole character that he neither 
took precautions to prevent it nor endeavoured to punish the 
perpetrators. 

As a military commander William never rose above the second 
rank, and he became renowned for his skill in making the best of 
defeats rather than for any capacity for winning victories. En- 
trusted with the direction of armies while scarcely of age, he had 
to learn from his own mistakes, and while he soon mastered the 
art of planning on a large scale he remained inadequately equipped 
with that knowledge of detail which early experience in subordinate 
posts 1%-ould have given him. His strategy to begin with was of 
necessity defensive, but in Aug. 1674 he risked his first major 
engagement at  Seneffe, and was defeated. Three years later he 
was again defeated at St. Omer, and on Aug. 14, 1678, he suf- 
fered a third defeat near Mons. 

JfTilliam excelled in diplomacy and in the formation of great 
international combinations. As early as Oct. 1672 he had induced 
the emperor Leopold and the Great Elector to come to his assist- 
ance, and so had eased the pressure on the Dutch. I n  Aug. 1673 
he enlisted the support of Spain, and a few months later that of 
Denmark. In  Feb. 1674. partly by concessions and partly by in- 
trigues with the English opponents of Charles 11, he procured the 
~iithdrawal of England from its alliance with France. Left thus 
almost alone to face the chief powers of western Europe Louis X I V  
had to abandon his conquests in the United Provinces, and Wil- 
liam's services were recognized by the Dutch, making the stadt- 
holdership hereditary in his family. Nevertheless the French 
remained successful in the field, and William could see no prospect 
of decisive victory except through engaging England on his side. 
This he tried to accomplish by his marriage on Kov. 4 ,  1677, to  
Mary, eldest daughter of James! duke of Uork. the brother of 
Charles 11; but the English king could not be prevailed upon to 
do more than make a pretense of hostility to France, and as war 
weariness increased on both sides no course remained open but to  
acquiesce in the indecisive settlement at Nijmegen in Aug. 1678. 
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William then endeavoured to form a new coalition against Louis a supreme crisis was approaching. The people of England, on the 

XIV, who continued even in time of nominal peace to absorb, bit other hand, accepted the treaty as a permanent settlement. Wil- 
by bit, territory to which he declared himself entitled. From liam insisted on the need for maintaining a large standing army, 
this attempt emerged in 1686 the league of Augsburg, which ~vould and parliament refused the legislation and supplies necessary for 
have had a fair prospect of checking Louis but for  the uncertain it. William then endeavoured to avert the crisis by two succes- 
attitude of England, now under James 11, who showed signs of sive treaties with France for the peaceful partition of the Spanish 
throwing in his lot with France. William therefore devoted re- empire, and parliament condemned not merely the treaties but 
new7ed attention to the affairs of England, to the throne of which also the fact that they had been concluded without its knowledge. 
his wife was heiress presumptive, and on receiving an invitation In Xov. 1700 Charles I1 died, leaving his inheritance by will to 
from the opponents of James's Catholic and autocratic policy un- Philip of Anjou, grandson of the French king. Even then English 
dertook to bring an army to their assistance. Landing at Torbay on public opinion was but faintly stirred. But Louis XIV's conduct 
Nov. 5 ,  1688, he advanced upon London, being joined by numbers in treating the Spanish dominions as if they were now his own, and 
of James's discontented subjects and even of his armed forces. still more his reckless breach of faith in acknowledging the son of 
James in foolish panic fled to France, and a specially summoned James I1 as king of England, led to an immediate revulsion of 
convention parliament, on the ground that by doing so he had feeling which swept England into an alliance with the coalition 
"abdicated the government,'' and on the wholly unwarranted as- already built up by UTilliam on the continent. For some time 
sumption that his recently born son was supposititious, conferred William had been associating John Churchill, earl of Marlborough, 
the crown jointly on William and Mary, with the exercise of the whom he had previously distrusted, more and more with his work, 
royal authority in the former. On Feb. 13, 1689, they were pro- and Marlborough, a greater soldier than he and as great a diplo- 
claimed, and on April 11, they were crowned. matist, now stood ready to take over from him. On March 8, 

William's recognition as king was followed by the dispatch of 1702 ,  William, whose health had never been robust and who had 
an English force to assist his allies on the continent, where war for several months been visibly declining, died of pleurisy, fortu- 
had already broken out. .  But in order that English intervention nate in this, that he had practically ensured the success of his life's 
against Louis might be genuinely effective it was necessary that work though he did not live to complete it. 
he should establish himself securely in the outlying kingdoms of BIBLIocRaPEu,-The story of UTilliam's life between 1672 and 1702 
the British Isles. In  Scotland there was little difficulty; J\'illiam is scarcely distinguishable from the history of Europe, and all the major 
and Mary were accepted as sovereigns on April 11, 1689) and after authorities for the period throw light upon it. William's own corre- 
the defeat of William's forces at Killiecrankie on July 2 7  his spondence has been largely preserved and has been made available 
fortunes were restored by the success of William cleland at Dun- mainly in Dutch official publications, of which the most important are 

Archives ou Correspondance ine'dite de la Maison d'Orange-A-assau, ser. 
keld on Aug. 21 .  I n  Catholic Ireland, on the other hand, o ~ ~ o s i t i o n  2 ,  1584-1688, ed. G. Groen van Prinsterer, 5 vol. (Utrecht, 1857-62) ; 
was very bitter and was encouraged by the arrival of James 11, ser. 3, 1689-1702, ed. F. J. L. Kramer, 3 vol. (Leyden, 1907-09) ; and 
with French money. munitions and men, at Kinsale on March 12. Correspondentie van Wil lem I I I  en van Hans Wil lem Bentinck, ed. N.  

~h~ relief of ~ ~ ~ d ~ ~ d ~ ~ ~ ~  on July 30, however, brought hope to Japikse, 5 vol. (The Hague, 19~7-37). Of 
is Letters of William III  and Louis X I V  and of their Ministers, ed. Paul 

the Protestants in Ireland, and on July 1, 1690, William restored Grimblot, 2 vol. (London, 1848). There is no adequate biography 
their ascendancy by his own victory a t  the Boyne, a victory of of William in English, but useful sketches are available by H. D. Trail1 
European significance, as it enabled him in the following spring, (London, 1888), G. J. Renier (London, 1932; New York, 1933) and 
after nearly three years' absence, to turn his personal attention to ,"~:PE: ~~j'"~~kb~~~~~l f $ u ~ , , a ~ i ~ ~ ~ ~ f  j::n,"zrz 
the main struggle in Flanders. Orange, 1650-1673 (London, New York, 1928). The best biography 

I n  that area and a t  sea his fortunes pursued much the same in Dutch is N. Ta~ikse. Prins Willenz I I I .  de Stadhouder-Konine. 2 

course as in his previous contest with France. On June 30, 1690, 
the English and Dutch fleets were defeated off Beachy head, and 
England was momentarily thrown open to invasion. In April 1691 
William in person failed to prevent the fall of the important 
fortress of Mons. In  June 1692 he lost the yet more important 
fortress of Namur, and on Aug. 3 was defeated at  Steinkirk. In 
July 1693 he was again defeated at Neerwinden. I t  is true that 
the position at sea was restored in May 1692 by the English and 
Dutch victory at  La Hogue ( q . v . ) ;  but it was not until 1695 that 
the fortune of war on land turned with William's recovery of 
Namur. and by that time both sides were thoroughly weary of the 
struggle. In  1697 an indecisive peace treaty was concluded at 
Ryswick, by which, however, Louis XIV formally recognized Wil- 
liam's title to the English throne. 

In  domestic affairs William's reign was one of the most impor- 
tant in the history of England. I t  witnessed the passing of the 
Bill of Rights and the Act of Settlement; the acceptance of the 
idea that parliament should meet regularly once a year, and should 
exercise some control not merely over legislation and finance but 
also over administration and the army; the establishment of the 
freedom of the press and the recognition of the principle of re- 
ligious toleration; the foundation of the Bank of England and of 
the national debt. But these achievements were William's only 
in a very negative sense. Of some he approved; to others he was 
indifferent or even hostile; but in all he acquiesced with a view 
to securing the support of a united England in the continental 
struggle. 

No sooner had the treaty of Ryswick been signed, however, than 
the divergent outlook of king and people, the one intent only on 
foreign and the other on domestic affairs, became a cause of serious 
trouble. With the vast possessions of the dying Charles I1 of 
Spain about to be disputed by the powers of Europe, William recog- 
nized that the contest with France had only died down, and that 
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WILLIAM N. (1765-1837)~ king of England, third son of 

George III., was born at Buckingham Palace on Aug. 21, 1765 
In 1779 he was sent to sea and became a midshipman under 
Admiral Digby. Kext year he sailed under Rodney and took part 
in the action off Cape St. Vincent (Jan. 16, 1780). During the 
rest of the war the young prince sa

w 

plenty of service, for which 
he had a strong liking, and so laid the foundation of his popularity. 
On the conclusion of the war he travelled in Germany, visiting 
Hanover and Berlin, where he was entertained by Frederick the 
Great. In 1785 he passed for lieutenant; next year he was made 
captain and stationed in the West Indies. 

In  1789 he mas made duke of Clarence. When war was de- 
clared against the French republic in 1793, he could obtain no 
command. He amused or revenged himself by joining the prince 
of Wales and the duke of York in their opposition to the king. 
He took his seat in the House of Lords, where he defended the 
extravagances of the prince of Wales, spoke on the Divorce Bill, 
and vehemently opposed the emancipation of slaves. Meanwhile 
he formed a connection with Mrs. Jordan, the actress, with whom 
he lived on terms of mutual affection and fidelity for nearly twenty 
years. The death of Princess Charlotte in 1817 compelled him 
to break with Mrs. Jordan, and to marry (1818) Adelaide of 
Saxe-Meiningen, who obtained great influence over her husband. 
On the death of the duke of York in 1827 the duke of Clarence 
became heir to the throne, and in the same year he was appointed 
lord high admiral. He endeavoured to assume independent control 
of naval affairs. although his patent precluded him from acting 
without the advice of two members of his council. This involved 
him in a quarrel with Sir George Cockburn, in which he had to 
give way. As he still continued to act in defiance of rules, the 
king was at length obliged to call upon him to resign. 

On June 26, 1830, the death of George IV. placed him on the 
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throne. During the first two years of his reign England under- William IV., being childless-Prince William, as heir presumptive 
went an agitation more violent than any from which it had to the throne, received the title of prince of Prussia. H e  was also 
suffered since 1688. William IV. was well-meaning and con- made lieutenant-governor of Pomerania and appointed a general 
scientious; but his timidity and irresolution drove ministers to  of infantry. I n  politics he was decidedly conservative. On the 
despair, while his anxiety to avoid extremes and his want of outbreak of the revolution of 1848 he saw that some concessions 
insight into affairs prolonged a dangerous crisis and brought the were necessary, but urged that order should first be  restored. 
country to the verge of revolution. The July revolution in France Generally held responsible for the bloodshed in Berlin on March 
gave a great impulse to the reform movement in England. Within 18 (and hence nicknamed the '{Cartridge Prince," aathough 
a fortnight of the opening of parliament the Tory ministry were actually no longer in command of the guards), William was so 
beaten on a motion for the reform of the civil list, and resigned. hated for his supposed reactionary views that the king entreated 
Lord Grey undertook to form a ministry, with the avowed inten- him to leave the country for some time. H e  went to  London, 
tion of bringing in a large measure of reform. This was not in where he formed intimate personal relations with the  leading 
itself displeasing to the king, who had liberal tendencies, and a English statesmen. Returning to Berlin, on June 8 he took his seat 
few years before had supported Catholic emancipation. But when in the Prussian national assembly, and spoke expressing belief in  
the government were beaten in committee, and offered to resign, constitutional principles. I n  1849 he conducted the army which 
the king declined to accept their resignation, but at the same time crushed the revolutionary movement in Baden. At the beginning 
was unwilling to dissolve. He was only forced to it  (April 1831) of the campaign an unsuccessful attempt was made on his life. 
by the action of the opposition. After a protracted political I n  Oct. 1849 he was appointed military governor of the Rhine- 
crisis ( see  GREY, CHARLES GREY, 2nd earl) the king was com- land and Westphalia. I n  1854 he was promoted field-marshal and 
pelled to  consent to create a sufficient number of new peers to made governor of the fortress of Mainz. On Oct. 7, 18j8 he 
carry the Second Reform bill, and the threat was successful in became regent for his brother, succeeding him on Jan. z ,  1861. 
bringing about the passing of the act in 1832. Political events of William's regency and reign are told else- 

During the rest of his reign William IV. had not much oppor- where. (See GERMANY: The Growth of W u s s i a . )  William was 
tunity of active political interference, but on one other occasion not a ruler of the intellectual type of Frederick the Great ;  but he 
he made an unjustifiable use of h ~ s  prerogative. This was in Nov. believed in the "God of battles" and in his divine right as the 
1834 when he suddenly dismissed the Melbourne ministry on a viceregent of God so conceived. H e  believed also i n  the  ultimate 
mere pretext, but in reality because he disapproved of their Irish union of Germany and in the destiny of Prussia as  its instrument; 
Church policy, and summoned Sir Robert Peel. The formation and held that whoever aspired to  rule Germany must seize i t  
of the Peel ministry was immediately followed by a dissolution, for himself. But an attitude so alien t o  the Liberal temper of 
and, beaten on Lord John Russell's motion respecting the Irish contemporary Germany was tempered by  shrewd common sense, 
Church (3rd of April, 1835), Peel resigned and Melbourne and wisdom in his choice of advisers. Thus as regent he called 
again came into power. Under him the Whigs retained the lead the Liberals into office on Bismarck's advice, though later he did 
during the remainder of the reign. This coz~p d'ktat of  NO^. 1854 not hesitate to  override the Constitution when parliament refused 
was the last occasion on which an English sovereign attempted supplies for the new armaments. From Sept. 1862, when Bismarck 
to impose an unpopular ministry on the majority in parliament. took office as minister president, William's personality tends to  

In  Blay 1837 the king began to show signs of debility, and died be obscured by  that of his masterful senrant. Yct he was no 
from an affection of the heart on June 20, leaving behind him cipher. His prejudices, indeed, were apt to run athwart the 
the memory of a genial, frank, warm-hearted man, but a blunder- minister's plans; as in the Schleswig-Holstein question, when the 
ing, though well-intentioned prince. He was succeeded by his king's conscience regarding the claims of the Augustenburg prince 
niece Queen Victoria. threatened to wreck Bismarck's combinations. But, as Bismarck 

AUTHORITIES.-Correspondence o f  Earl Grey with Wzlliam IV. and put it, the annexation of the duchies gave him "a taste for  con- 
Sir Herbert Taylor (London, 1867) ; Fitzgerald's Life and l"imes o f  quest," and in the campaign of 1866 the difficulty was to  restrain 
William I V .  (1884) ; Greville's Memoirs (6  vols., 1888) ; Memozrs of 
Sir Robert Peel (1856-57) ; the Creevey Papers (3rd ed., 1905) ; Civil the who wished enter Vienna in triumph. 
Correspondence of the Duke of Wellington; Walpole's History of In  187-71 again it was Bismarck and not the king that  gave the 
England (6  vols., 1890) ; Martineau's History of the Thirty Years' determining impulse. King William's attitude was strictly correct; 
Peace, 1816-46 ( 4  vols., 1877-78). and the excitement which it  aroused in France was due to Bis- 

WILLIAM I. (1797-1888)~ king of Prussia and German em- marck's editing of the Ems telegram. On the French declaration 
peror, second son of Frederick William 111. of Prussia and Louise, of war all Germany rallied round the king of Prussia, and when, on 
a princess of Mecklenburg-Strelitz, was born at Berlin on March July 31, he quitted Berlin to join his army, he knew that  he  had 
22, 1797, and received the names of Wilhelm Friedrich Ludwig. the support of a united nation. I t  was during the siege of Paris, 
After the battle of Jena he spent three years at Konigsberg and at  his headquarters in Versailles, that he was proclaimed German 
Memel. On Jan. I ,  1807 he received an officer's patent, and on Oct. emperor (Jan. 18, 1871). On March 21, he opened the first 
30, 1813 was appointed a captain. mTilliam accompanied his father imperial parliament of Germany; on June 16, he entered Berlin 
in the campaign of 1814, and early in  1815, received the iron cross a t  the head of his troops. 
for personal bravery shown at  Bar-sur-Aube. He took part in the After that period the emperor left the destinies of Germany 
entry into Paris on March 31, 1814, and afterwards visited Lon- almost entirely in the hands of Bismarck. I n  his personal history 
don, H e  joined the Prussian army in the final campalgn of the the most notable events were two attempts upon his life in  1878, 
Napoleonic wars, and again entered Paris. He was made a colonel on the second of which he was seriously wounded. Until within 
and member of the permanent military commission at 2 0 ,  a a few days of his death the emperor's health was remarkably 
major-general at 21, and commander of a division in 1820. During robust; he died a t  Berlin, March 9, 1888. 
the following nine years he mastered the Prussian military system William I,js military u,ritings were published in vols. at Berlin 
and studied closely those of the other European States. In  1825 in 1891. Of his letters and speeches several collcctions have appeared: 
he was promoted lieutenant-general, and commander of the corps Politische Korresfionde~zz Kaiser Wilhelms I .  (1890) ; Kaiser Wilhelms 
of guards. On June 11, 1829 he married Augusta (d. Jan. I ,  189o), des Grossefi B r i ~ f e ,  &xien Schriftefi ( 2  \701s., 1905)~ and his 
daughter of charles ~ ~ ~ d ~ ~ i ~ k ,  grand duke of Saxe-pveimar, a correspondence with Bismarck (ed. Penzler, Leipzig, 1900). A large 

number of biographies have appeared in German, of which may be 
lady of liberal tendencies and Catholic sympathies, whose con- mentioned L. Schneider's Aus dem Leben Kaiser Wilhelms (3  vols., 
siderable influence at  court was generally exerted against that of 1888; Fr. trans., 1888) ; Oncken, Das Zeitalter Kaiser Wilhelms ( 2  vols., 
Bismarck. By this lady William had two children: the crown 1890-92) ; F. Delbriick, Die Jz~ge~zd des Konigs Friedrich Wzlhelm IV. 
prince ~ ~ ~ d ~ ~ i ~ k  william (b, 1831) who succeeded him as v o n  Preussen und des Kaisers u .  Kbnigs Et'illzelm I., Tagebuckblatter 

(1907) ; E .  Marcks, Kaiser Wilhelm I .  (Leipzig, 1897; 5th ed. 1905). Frederick 'I1. ( q . ~ . )  and the Princess Louise (b' who in In English have appeared William o f  Germany, by Archibald Forbee 
1850 married the grand duke of Baden. (1888), a translation of Edouard Simon's T h e  Emperor Wi l l iam and 

On the death of his father in 1840-the new king, Frederick his Reign ( 2  vols., 1886). See also GERMANY. 
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WILLIAM 11. (1859-1941), German emperor, was born on 

Jan. 2 7 ,  1859, eldest son of Prince Frederick William of Prussia 
and Princess Victoria of England. Even as a young prince he had 
to feel the conflict of opinions then swaying Germany. His mother 
always remained at  heart a foreigner there; deeply convinced of 
the excellence of English institutions, she regarded her new home 
as a backward country; in particular, she always looked on her 
father-in-law's minister, Bismarck, as a personal antagonist-a 
view which he returned with interest. Clever, but imperious and 
essentially cold, Princess Victoria was never able to win the heart 
of her son. The Crown Prince Frederick William had grown up 
in an age when the ideas of liberalism had become general among 
the educated classes of Germany, and was himself deeply influ- 
enced by them. H e  was often accused of lacking initiative, and 
despite occasional revolts, of being too much influenced by his 
wife's stronger will. As a soldier he did his duty in the great wars 
of 1866 and 1870, and, with the assistance of expert advisers, won 
great successes on the battle-field; but he was never primarily a 
soldier. His diaries show a wide range of interests, but little 
serious occupation with any one definite subject. His whole 
nature and views seemed un-Prussian t o  the old Emperor William 
I. and his circle. He was kept wholly outside official business, and 
thus up to the 60th year of his life he was obliged to stand beside 
the throne in the part of a critic without influence. 

E d u c a t i o n  and Character.-His eldest son grew up in a dif- 
ferent spiritual atmosphere. The great victories over Austria and 
France, the foundation of a new German empire and the winning 
of the German Crown by the Hohenzollerns were the dominating 
impressions of his boyhood years. H e  shared the enthusiasm felt 
by  his generation for Bismarck and for the glorious German army. 
Thus from an early age he was really a t  variance with the spirit 
reigning in his parents' house. His father and mother wished to 
train him in other ways by giving him a middle-class education, 
quite contrary to the traditions of the Hohenzollern dynasty. 
They sent him to the gymnasium in Kassel. But although nomin- 
ally a student like all the rest, yet for teachers and comrades 
alike he still remained always the prince and future emperor. 
None the less, these school years had an important effect on his 
intellectual development; all the solid knowledge he ever had was 
acquired in this period. H e  always retained a great devotion and 
respect for Professor Hinzpeter, the head of the Kassel gym- 
nasium. In  Jan. 1877 the young prince passed his final examina- 
tion in Kassel. H e  was then sent for six months to serve in the 
first regiment of Guards, and afterwards to the University of Bonn, 
where he studied constitutional law and political economy. He 
passed two years at  Bonn, but here again failed to come into 
really close contact either with his teachers or with the students. 

After the autumn of 1879 military training definitely took the 
first place; the prince spent the next years chiefly in Potsdam, 
and although he was introduced by the chief president of the 
Province of Brandenburg into the secrets of civil administration, 
this was only a secondary occupation. His years with the corps in 
Potsdam again brought him into touch almost exclusively with the 
views predominant among Prussian nobles and corps of officers. 
The  veneratior paid him here suited his wilful and imperious 
nature better than the spirit of the middle class school or of his 
parents' house. Sustained work was never demanded of him, and 
consequently he never learnt to perform it. I n  Feb. 1881 he mar- 
ried Princess Augusta Victoria of Schleswig Holstein-Augusten- 
burg. daughter of the Prince Frederick who in 1864 had crossed 
Bismarck's plans by aspiring to the throne of Schleswig-Holstein. 
The  prince had been for long a personal friend of the Crowh 
Prince Frederick William. The old emperor and Bismarck ap- 
proved of this marriage, as tending to bring about a reconci!iation 
with those elements in Schleswig-Holstein which still maintained 
the rights of the Augustenburgs. The young princess had been 
brought up very simply and piously; she had no great intellectual 
powers. Six sons and a daughter were born of the marriage Prince 
William had come little before the eyes of the public, when his 
father's sudden death on June IS, 1888, brought him to the throne. 

The new emperor was certainly a man of intellectual gifts above 
the average. H e  had a quick apprehension which enabled him to 

form in a short time a general view of matters which interested 
him, but which also seduced him into satisfying himself with these 
quick, superficial impressions and thinking it unnecessary to pene- 
trate more deeply into the heart of a problem. H e  also possessed 
an extraordinarily happy turn of speech, equally effective in 
intimate conversation and in dealing with large audiences. His 
oratorical gifts, often, indeed, led him, particularly when he was 
speaking in public, into saying more than he really meant. H e  
often found himself carried away, by his own inner excitement 
and by the admiring astonishment of his listeners, into ill-con- 
sidered remarks afterwards turned against him on the battle- 
ground of politics. He was most profoundly persuaded of the 
importance of his imperial office, and of his duty to maintain his 
authority as monarch. Never doubting that the monarchy was a 
divine institution, he believed firmly that God, who had set him in 
this place, would also show him the right way in the exercise of 
his sovereign duties. 

In  a letter to Bismarck written two years before his death, 
William's father had complained of his eldest son's immaturity 
and inexperience, which was coupled with an inclination to over- 
estimate his own powers. This was, indeed, a just criticism of 
very important traits in William's character. H e  was unready and 
unripe in mind when he ascended the throne at  the age of 
twenty-nine. He never attained that spiritual maturity which 
comes only through heartfelt co-operation in great tasks and 
earnest consideration of the problems of the world and of life. His 
personality lacked the solid background of a definite philosophy 
of life; thus he always remained dependent on the impressions of 
his immediate surroundings and on the influences of those persons 
who knew how to win his ear and flatter his vanity. Nor had he 
any definite religious convictions which might have given him 
this inner firmness; for although he believed in the basic dogmas 
of Christianity, yet he was as strongly affected by the confusing 
influence of the modern technical and intellectual culture and 
really never knew at  heart how far he could give way to it without 
violating the traditional religious beliefs so essential for his 
monarchic sentiments. 

H e  has often been compared with Frederick William IV., and 
there were certainly many points of resemblance between him and 
his great-uncle; but the deep difference between them lay in the 
fact that Frederick 'Clrilliam's whole nature was rooted in a definite 
philosophy of the world which always turned the scale a t  the 
critical moments of his life, despite all wavering in points of detail, 
while this firm basis was lacking in William 11. Consequently he 
was never free from a feeling of inner uncertainty, which he tried 
to hide from the outward world under a pompous manner and by 
big words. As soon as he showed himself in public he put on the 
mask of the emperor. When he laid it  aside there remained a man 
of fine talents, but of moderate education and weak character, 
vain and wilful through excess of self-consciousness, who felt 
himself most a t  home in amusements of a very common sort, and 
liked to surround himself with subservient people who suffered 
his not always tactful jokes with becoming respect. A great and 
increasing part of his time was taken up with journeys, with 
official appearances, with parades and shows, while real work 
receded more and more into the background. 

When he became emperor he knew very little of the details of 
foreign policy. He had only a few definite principles, to which he 
always remained true. First among these came the maintenance 
of his own monarchic status at home and of Germany's interna- 
tional position. This in his opinion required not only a strong 
army, which Germany already possessed, but also a strong fleet, 
which he set about forming. The big increase of military forces 
was intended not only to enable Germany to defend herself against 
possible attack, but also to  increase her prestige and to ensure 
her her share in the partition of the world's territories which was 
proceeding rapidly. H e  believed that the likelihood of ever having 
to make serious use of these armaments would decrease in inverse 
proportion to the strength of them. H e  never had any warlike 
intentions or ambitions; he certainly always felt at heart that he 
was lacking in the military gifts requisite for command in a 
great modern war. On the other hand, he felt that his duty 
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t o  himself as monarch forbade him to leave the control to others. 

William's Re la t ions  w i t h  h i s  Ministers.-When the new 
emperor mounted the throne, Bismarck was still in charge. While 
still a prince, William llad often assured him of his admira- 
tion, although there had, indeed, already been several small dis- 
agreements, the story of which Bismarck has told in the third 
volume of his Geda~zken und Erinlzerungen. But i t  was in any 
case hardly likely that a young man of so lively a temperament 
and so keen an ambition to bring affairs under his personal con- 
trol could agree for long with a minister who had conducted the 
Government according to his own principles for a generation, and 
who was not inclined to subordinate himself to the wishes of a 
young and inexperienced monarch. Bismarck felt from the first 
that in the personality of the emperor were inherent grave dangers 
for Germany's peaceful development and for the settlement of her 
international relations, and thought himself bound to confine the 
emperor's influence on policy within the narrowest limits possible. 
I n  these circumstances a collision was inevitable, and the occasion 
which finally led to the split was of comparatively minor im- 
portance. The repeated great strikes in the Rhenish Westphalian 
coal fields had inclined the emperor to  listen to the counsels of 
his former teacher, Hinzpeter, who urged that his duty was to 
meet the wishes of the workmen half way and to remove their 
discontent by a wide measure of social reiorm. H e  demanded 
suddenly an announcement of such measures on the occasion of 
his coming birthday. 

The friction began when Bismarck, in view of the great impor- 
tance of such a proclamation, demanded close scrutiny and prep- 
aration in detail. I t  was increased by differences of opinion with 
regard to the prolongation of the state of emergency against the 
Social Democrats, and led to  personal conflicts of increasing 
violence. Bismarck had undoubtedly determined to remain in 
office even against the emperor's will, and attempted to persuade 
the other ministers to declare themselves one with him. At last, 
on the strength of a cabinet order of 1850, he forbade the indi- 
vidual ministers to  report to the emperor except in his presence; 
the emperor saw in this an attempt to  eliminate his influence and 
demanded that this cabinet order be revoked. Bismarck refused to 
give the order, and the emperor then sent word that he expected 
the chancellor t o  tender his resignation. This Bismarck did on 
March 18, 1890, and it was immediately accepted by the emperor. 

After Bismarck's dismissal the emperor announced that the 
course of the ship of State was to remain the same, even though 
the steersman had been changed. He proposed to take over com- 
mand of the ship himself, and called to the leading posts men 
wholly unacquainted with the duties which they were to  assume, 
in order to secure himself from supervision by experts. General 
von Caprivi became imperial chancellor and Freiherr von Mar- 
schall, a former lawyer, secretary of State for foreign affairs. Such 
men were meant only to  be channels for executing William's will. 
Indeed, the emperor believed up to the end of his reign that he 
himself was the real guiding force of all German policy. If,  how- 
ever, we consider more closely the system of government which 
developed after Bismarck's dismissal, we find that the emperor's 
influence was not nearly so great as most of his contemporaries 
assumed. The right which he enjoyed of nominating at  his per- 
sonal discretion the imperial chancellor, the secretaries of State 
and the Prussian ministers naturally gave him great influence. 

Yet the emperor could not lay d o m ~  a consistent line of policy, 
if only for the reason that he himself possessed no solid views, 
based on definite convictions, in the main questions, and that he 
had neither the will nor the perseverance to help with hard, sus- 
tained work on the big issues. This was apparent even in foreign 
affairs, which attracted his chief interest. The emperor read a 
great part of the despatches from the ministers abroad and added 
notes to them, mostly expressing his views at the moment, but 
seldom containing real political directions. Reports were rendered 
to him verbally or in writing on important questions and his deci- 
sions were put away in the files. He also often had political con- 
versations with the representatives of foreign powers and made 
a rule of reporting all these in detail to  the Foreign Office. When 
he was travelling, which was often the case, he was accompanied 

by a member of the diplomatic service who saw t o  communications 
between him and the Foreign Office. 

Very often, and particularly in important questions, he let him- 
self be persuaded by his ministers into decisions altogether con- 
trary to his own views. For example, immediately after Bismarck's 
dismissal, he allowed Caprivi and Holstein t c  dissuade him from 
renewing the re-insurance treaty with Russia, although he person- 
ally wished, and had, indeed, already consented to renew it. Later 
he always disapproved at  heart of Holstein's and Biilow's policy in  
Morocco, but allowed himself time and again to  be persuaded into 
approving of the measures proposed by his advisers. On the whole, 
William 11. did not so much exercise a real, lasting control, a s  
produce confusion by sudden and impulsive interierence. 

I n  foreign policy, after Bismarck's dismissal, as the new chan- 
cellor and the new secretary of State had absolutely no experience 
in this field, the actual control fell into the hands of Baron von 
Holstein, chief of the political department in  the Foreign Office, 
a mistrustful and misanthropic eccentric who shrank from any 
sort of public appearance, never reported to  the emperor o r  ap- 
peared in parliament, but provided the ministers with his informa- 
tion from the seclusion of his office. H e  always regarded the 
emperor's personality and inclination to personal interference with 
the greatest mistrust. When the chancellor and secretary of State, 
out of loyalty to  their sovereign-a feeling very little developed 
in Holstein-put u p  too weak an opposition to  the emperor, 
he tried by every kind of intrigue to egg them on or else to  
turn them out, and had them attacked in the press with which 
he was connected. Consequently during the decade after Bis- 
marck's dismissal there was a continual feeling of crisis which 
might a t  any moment have led to  grave conflicts. 

The events of William 1 1 . ' ~  reign will be found elsewhere. 
(See GERMANY.) Here we can only attempt t o  indicate the  em- 
peror's personal share in the most important decisions of this 
time, beginning with foreign policy. 

F o r e i g n  Policy.-Although the non-renewal of the re-insur- 
ance treaty was contrary to the emperor's wish, the rapproclzement 
with England which began with the conclusion of the Heligoland 
treaty, undoubtedly accorded at  the time with his personal wishes. 
He was anxious to create a counterpoise to  the pressure of the  
incipient Franco-Russian rapproelzement by  strengthening rela- 
tions between the Triple Alliance and England. But he very soon 
experienced bitter disappointments; the interests of Germany and 
England clashed violently in Africa, and England, after the out- 
break of the Chinese-Japanese War (1894) followed the opposite 
policy to  Germany in the Far East. Germany's intervention in 
this struggle against Japan and on the side of France and Russia 
was essentially the work of Baron von Holstein. The  emperor 
had a t  first shown great personal sympathies for the military 
efficiency of Japan, but skilful working on his Christian sentiments 
and his fear of the "yellow peril," persuaded him to fall in with 
Holstein's advice; especially as this coincided with his personal 
ambition to seize the occasion to secure for Germany a naval base 
in the Far  East. H e  then promised the tsar of Russia support 
if the latter's Far  Eastern policy led him into difficulties, the 
tsar, in return, consenting on Russia's behalf t o  Germany's 
occupying a Chinese port. 

After these events had brought about a coldness between Ger- 
many and England, the emperor devoted his chief attention t o  
strengthening the German war fleet, in which he had always felt a 
strong personal interest. H e  used every opportunity, public and 
private, t o  advocate this move, because he was convinced that  
Germany would only be able to  follow a policy independent from 
England if she was covered against attack from the sea b y  a strong 
navy of her own. Throughout his entire reign, the expansion of 
German sea power remained one of the unaltered principles of his 
policy; from 1897 on he found in Admiral von Tirpitz, the secre- 
tary of State for naval affairs, an enthusiastic assistant in these 
plans, who was capable of giving them practical form and of de- 
fending them against statesmen and parliament. 

If the emperor's naval policy already showed a deep mistrust 
of England, this was intensified by British policy towards the 
Boers. When Jameson made his raid into the Transvaal in  1896, 
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the  emperor seriously thought of breaking off diplomatic relations 
with the British Government if it countenanced Jameson's con- 
duct. H e  even planned a military intervention in favour of the 
Boers; his advisers only restrained him from doing so, with diffi- 
culty, by proposing instead the despatch of the notorious tele- 
gram to President Kruger. The growing tension of relations with 
England made the emperor increasingly ready to adopt the idea, 
originally put forward by Holstein and afterwards also repeatedly 
advocated by Biilow, of seeking rapprochement with France via 
St. Petersburg (Leningrad) in order to  create a counterpoise to 
the threatening increase of British power through an alliance of 
all the great European continental States, the so-called Continental 
Alliance. I t  may, however, be doubted whether all these efforts 
were not only meant to serve to bring England to change her 
policy and enter into closer relations with Germany. For the em- 
peror always retained a lively sympathy for England, which was 
expressed in particularly vivid fashion in the reports whici~ he sent 
t o  the German Foreign Office on his frequent'visits to that coun- 
try. On the other hand, he also felt himself attracted to Russia 
by old family traditions and by the consciousness of common 
monarchic interests, and probably never really made up his own 
mind which of these two countries would prove the more valu- 
able ally for Germany. Holstein and Biilow, who thought Ger- 
many would do best to bind herself to neither of these two 
Powers, but to sell her support to the one or the other, as the case 
arose, for concrete concessions, took advantage of the emperor's 
uncertainty to restrain him from entering into any binding engage- 
ments on one side or the other. Biilow flattered his vanity by 
representing to him that he would then become the arbiter of the 
world. Nevertheless, when England began in the spring of 1898, 
a t  Chamberlain's instigation, to sound Germany regarding a 
German-English alliance, William 11. showed a real inclination to 
accept this offer, and all his advisers' cunning and precautions were 
needed to keep him in the path which they considered desirable. 

After the failure of these negotiations, when England first drew 
closer to  France and Russia and the path was cleared for the 
Entente, Berlin began to grow apprehensive. Holstein and Biilow 
thought it  their duty to show the world, in the Morocco question, 
that France and England were not to be allowed to dictate the par- 
tition of the world's remaining colonial territories without refer- 
ence to Germany, especially as Russia was at  the time completely 
immobilized by her severe struggle with Japan. The emperor, 
whose personal view it was that German interests in Morocco were 
not large enough to justify such an attitude, and who only a short 
while previously had told the king of Spain that Germany de- 
manded nothing for herself in P*lorocco, was utterly opposed to 
such interference. Biilow needed all his art of persuasion to per- 
suade him to land in Tangier on his Mediterranean voyage in 
March 1905. Up to the last moment he hesitated whether to do 
this. Here he certainly showed more political wisdom than his 
advisers, but once again he was too weak to carry his point against 
them. The result of Germany's action here was not only to make 
her relations with France more strained, but also to  confirm the 
Franco-British entente. I t  is well-known that the agreements be- 
tween these two Powers for military and naval co-operation in 
case of war were a result of the Morocco crisis. 

Another reason why the emperor viewed the increasing tension 
of Franco-German relations with alarm was because, after the 
failure of the negotiations for an alliance with England, he had 
resumed with new zest the idea of a Continental Alliance. Biilow 
prevented him from intervening during the delicate negotiations 
with Paris on the preparations for the Algeciras conference, but 
only by  concealing from him altogether the offer made by Rouvier, 
the French minister-president, for a general understanding with 
Germany. He consented, however, that the empercr should take 
advantage of his meeting with the tsar in Finland to conclude 
with him a treaty, to which France should afterwards be asked to 
adhere. The emperor in fact succeeded at the meeting in Bjorko 
(July 23 ,  190 j )  in persuading the tsar Nicholas to sign an offensive 
and defensive alliance. H e  believed that he had won a great suc- 
cess, and wrote t6  Biilow that the meeting had been a turning point 
in the history of the world. This, however, soon proved to be a 

complete error; when the tsar returned t o  St. Petersburg his 
ministers persuaded him to demand a revision of the treaty, as in 
its existing form it was irreconcilable with the provisions of the 
Franco-Russian treaty. As the alterations proposed by Russia 
would have deprived the treaty of its whole value for Germany, it  
was thought best to drop the whole affair and the Bjorkio treaty 
was buried for good and all. 

Germany's situation now grew increasingly dangerous; Russia's 
adhesion to the Franco-British entente (1907) was followed by 
growing tension between Germany and England, due principally 
to the fears aroused in England by the German naval programme. 
Various early attempts by England to reach an understanding with 
Germany on the naval armaments of the two Powers broke down 
because the emperor, in agreement with Admiral von Tirpitz, 
maintained that any engagement of this sort was dishonourable 
to Germany. On this point Biilow disagreed with the emperor. H e  
would willingly have negotiated with England on a limitation of 
armaments; but when King Edward visited Friedrichshof in Aug. 
1908, the emperor told the British official, Hardinge, most 
abruptly, that he would not agree to any negotiations of the sort, 
and Bulow thought it better not to press his own view any further 
at present, hoping to be able to convert the emperor gradually. I n  
the autumn of 1907 the emperor visited England, and made re- 
marks which, in his opinion, were calculated to remove the appre- 
hension aroused in England by the German naval programme. 
Soon after, these remarks were published as an interview with the 
Dazly Telegraph, but produced exactly the opposite effect to that 
which had been intended. They were looked on in England as  an 
attempt by a foreign monarch to interfere in England's private 
affairs. In  Germany also the publication evoked lively disapproval 
and led to a question in the Reichstag and to an excited debate on 
the emperor's personal conduct of affairs. The emperor was 
obliged to make a declaration (Oct. 31, 1908), that he would in 
the future undertake no political step of importance without the 
chancellor's advice. 

The first conflict between the Triple Alliance and the Entente 
arosc over Austria's annexation of Bosnia in the autumn of 1908, 
in consequence of the Young Turk revolution. Serbia protested 
against the annexation, and as Russia supported her, a severe 
crisis broke out. Here again the emperor and Bulow differed. The 
emperor was shocked by Austria's action, which she had taken 
without previously informing Germany. He accused Vienna of 
duplicity and said that he personally felt himself most deeply 
wounded in his sentiments as an ally. Biilow, however, fearing 
that Germany would lose her last reliable ally, thought it right to 
support Austria a t  all costs. 

Soon afterwards, Bulow, having been defeated in the Reich- 
stag on the question of financial reform, again offered his resigna- 
tion, which was this time immediately accepted by the emperor. 
The chancellor had long enjoyed his particular favour; but their re- 
lations had become increasingly unhappy for some time past. This 
was due partly to differences on polnts of policy, but even more to  
the emperor's feeling that Biilow had deceived him and left him 
in the lurch over the Daily Telegraph affair. Bethmann-Hollweg 
was now appointed imperial chancellor; but the emperor never 
really trusted him. Bethmann-Hollweg's earlier career had been 
passed in the internal admini~tra~ive service and he himself 
realized his own lack of experience in  foreign affairs; he therefore 
insisted on the appointment of Kiderlen-Wachter, formerly min- 
ister in Bucharest, as secretary of State. Kiderlen-Wachter enjoyed 
a reputation for unusual skill and energy, but more than ten 
years previously he had incurred the emperor's personal dislike 
in a private matter. He was primarily responsible for the new 
collision with France which arose in 1911 when the French began 
to bring Morocco under their rule altogether. Here again the 
emperor was against letting a fresh quarrel between Germany 
and France arise over Morocco. At his instigation, a treaty with 
France had been concluded in Feb. 1909, while Biilow was still 
in office, allowing France an exceptional position in Morocco. Kid- 
erlen, however, believed that France would be prepared to cede 
the French Congo wholly or in part to  Germany in return for a 
free hand in Morocco; he succeeded in making the emperor be- 



WILLIAM 11. 
lieve that this could be reached at  the cost of a little pressure. 
Here again William yielded against his own better judgment to 
pressure frorr his advisers and agreed to the despatch of the 
"Panther," a small ship of war, to  the Moroccan coast. Kiderlen 
did, indeed, obtain some of his demands, but the resentment in 
France now grew increasingly serious, and Germany's relations 
with England, who felt herself particularly pledged to support 
France over IlIorocco, deteriorated correspondingly. 

h'evertheless one more opportunity for a German-English rap- 
prochement seemed to offer itself, when the peace of Europe was 
dangerously threatened by the outbreak of the Balkan Wars. 
Relations seemed to have become really happy when Lord Hal- 
dane, the British War Minister, visited Berlin in Feb. 1912 
on an official mission, and held personal conversations with the 
emperor, Tirpitz and Bethmann-Hollweg. The emperor in his 
sanguine fashion believed that his interview with Haldane had 
resulted in a complete understanding, but failed to see that the 
limitation of Germany's naval armament was still the British 
sine qua non; whereas he himself and Tirpitz were just engaged 
in drafting a new bill for  increasing the rate of naval construction. 
This attempted rapprochement thus led to renewed coolness. 

When the murder of the heir to  the Austrian throne precipitated 
a crisis which led to the World War, the emperor was determined 
from the start to help Austria to get satisfaction from Serbia. 
Real difliculties could only arise if Russia took Serbia's part. The 
emperor, however, reckoned firmly on the community of mon- 
archical interests, which he believed would prevent the tsar 
from coming forward as protector t o  the murderers of a prince. 
H e  failed to  see that the final decision in Russia did not really lie 
with the weak tsar at all. The emperor himself did not a t  first 
imagine that any danger ~f war could arise. He started off on his 
Baltic cruise, without making any preparations; the alleged 
"Crown council" in Potsdam never took place. H e  did not return 
till after the Austrian Kote to Belgrade had already been deliv- 
ered; and he personally thought the Serbian answer quite fitting to  
form a basis for future negotiations. H e  disapproved when, despite 
this answer, Austria mobilized and declared war on Serbia, and he 
undoubtedly approved of Bethmann-Hollweg's eleventh-hour at- 
tempt to persuade the Austrians to  hold their hand and to nego- 
tiate directly with Russia. H e  also sent a number of personal 
telegrams to the tsar Nicholas t o  t ry to  restrain him from the 
mobilization which finally led to  the outbreak of the war, and to 
offer him his mediation. All these endeavours to maintain peace 
proved, however, unsuccessful. The idea that the emperor wished 
for a war in order to found a German world empire, or to make 
any conquests a t  all, though widely current during the war, is, 
in the opinion of the writer, incorrect. 

In te r fe rence  in I n t e r n a l  Policy.-The emperor's interven- 
tions in German internal policy were also irregular. The first 
occasion was when he called on Bismarck to proclaim a far- 
reaching social and political reform. Only a small fraction of 
this was carried out during the first years of his reign. As these 
measures had not the desired effect of winning the mass of the 
workers from Social Democracy, a feeling of disappointment 
overcame the emperor. H e  always looked upon Social Democracy, 
which was republican on principle, as the irreconcilable enemy of 
the whole existing order, and particularly of the monarchy, and 
held it  to be his duty to  fight against it  with all the means in his 
power. The murder of the French president, Carnot, seemed to 
him to be a sign of the increasing effect of international social 
propaganda, and after the autumn of 1894 he pleaded repeatedly 
in his speeches that the revolutionary movement must be fought, 
and called on his ministers to bring in fresh emergency legislation 
penalizing all attempts to overthrow the social order and any agita- 
tion in favour of class hatred with penal servitude. I t  was the 
differences which this bill evoked among the emperor's advisers 
that led to the dismissal of Caprivi in Oct. 1894 and the appoint- 
ment of Prince Hohenlohe as imperial chancellor. Hohenlohe 
brought in a bill, which was rejected by the Reichstag in May 
1895. The emperor, however, returned again and again to the 
idea but was never able to carry it through. 

Another matter which caused him anxiety was the increasing 

influence of the Centre Party in the Reichstag and in the  Prussian 
diet. Himself a Protestant, he resented the growing power of the 
Catholic elements. H e  intervened personally when the Centre 
allied itself with the Conservatives and attempted t o  pass a 
primary education act for Prussia, which would have increased 
the influence of the Church in the schools to  a n  extraordinary 
degree. Being hostile both to Social Democracy and  to the Centre 
party, the emperor naturally looked with sympathy on the idea 
of for

m

ing a working majority in  parliament by  a coalition be- 
tween the Conservative and Liberal parties. Prince Biilow, who 
had become Imperial Chancellor in  1899, attempted t o  put this 
idea into practice, his own feelings agreeing here with the em- 
peror's. The elections of Jan. 1907, which brought the so-called 
"Bloc Parties" a considerable majority, seemed t o  the emperor 
to be a personal victory for himself. Bulow's inability to  form a 
permanent coalition between the Bloc Parties, and t o  carry 
through the urgent financial reform by their help, seemed to the 
emperor a proof that the chancellor was incapable of carrying 
through his principles in  domestic policy and strengthened him in 
his decision to accept his resignation. 

The emperor did not openly rebel against the constitutional 
form of government which he found on his accession, since he  
saw the impossibility of altering it, but a t  heart he always dis- 
liked it ,  and his dislike increased in proportion to the numerical 
growth of Social Democracy and of the Centre in  the parliaments. 
H e  looked on parliament a s  a necessary evil, and always con- 
sidered the monarch to be the true vessel of sovereign power, 
appointed thereto by God. The opposition raised b y  the Reich- 
stag to  the emergency legislation which he desired, and the diffi- 
culties which had to be overcome over every increase of the army 
or the fleet led him on many occasions into bitter remarks about 
the people's representative. The emperor never had any new 
and constructive ideas on matters of domestic policy. 

The World  War.--On the outbreak of the World War, the 
emperor himself felt his own inability to take over the supreme 
command of the military operations. During the first years of 
the war an appearance was kept up of referring the last decisions 
to  the imperial headquarters; but William was increasingly re- 
duced to the position of a mere onlooker. The choice of leaders 
lay, indeed, in his hand, and here he did not always show the best 
judgment. H e  only agreed with reluctance, and under the pressure 
of emergency, t o  make Hindenburg commander-in-chief and t o  
leave the real decisions to  him and Ludendorff. T h e  inaction of 
the German fleet during the first years of the war is also to  be 
attributed to  the emperor's personal wish, and involved him in a 
sharp difference with Admiral von Tirpitz. 

After Aug. 1918 i t  became ever clearer that  the existing 
situation was growing untenable; and now the emperor proved 
himself once again incapable of a firm decision. H e  was driven 
forward step by step by  events and by individual advisers who 
managed to win his ear. A Crown Council under his presidency 
resolved to initiate peace negotiations; yet he  allowed so much 
time t o  be wasted before this decision was executed, that  in the 
meantime the military situation took a turn fatal for  Germany. 
At the same time the signs of discontent in the population and in 
parliament increased, and he let himself be persuaded to appoint 
Prince Max of Baden imperial chancellor in Oct. 1918, although 
the prince was looked on as an advocate of the parliamentary 
qethods which the emperor hated in his heart. After this, when 
President \iTilson in his proclamations showed clearly that he con- 
sidered the person of the emperor to  be a real obstacle to  the 
conclusion of peace, Prince Max, in agreement with the majority 
of the Reichstag, called upon the emperor t o  abdicate, a step 
which was not a t  first thought to involve the removal o f  the 
HohenzolIern dynasty. The outbreak of the revolution a t  the 
beginning of Nov. 1918 and its rapid growth made an immediate 
decision urgently necessary. As the emperor hesitated, Prince Max 
acted on his own authority, and on Nov. 9, proclaimed that the 
emperor would renounce the throne and the crown prince the 
succession, and that a regency was to  be formed. The victorious 
Socialist party, however, was no longer satisfied with these con- 
cessions but proclaimed a republic. 
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T h e  emperor, who was at  that time on the western front, was After the battle of Waterloo, in  which Dutch and Belgian troops 

now confronted with a very difficult decision. H e  might have ven- fought side by side under his command, the congress of Vienna 
tured an attempt to  overthrow the revolution by  force by de- further aggrandized h ~ m  by making him sovereign of the territory 
taching a portion of the army on the western front, whose loyalty of Luxembourg with the title of grand duke. 
to  the sovereign was not yet shaken. I t  was, however, doubtful William failed to realise that religious, racial and other dif- 
whether the remainder of this army would be able, meanwhile, to ferences made the union of the Netherlands and Belgium difficult. 
defend Germany's western frontiers against the increasingly violent He drew up a constitution, which was accepted unanimously by 
attacks of the enemy. Or again. he might have placed himself the Dutch, but was rejected by the Belgians, because it contained 
a t  the head of his army and sought death on the field of battle. provisions for  liberty of worship. The king, however, by a subter- 
Both these mere courses which only a strong and confident per- fuge declared that the fundamental law had been approved. The 
sonality could have taken. William 11. preferred to abandon the new constitution, therefore, started badly, and it  was soon evi- 
army. steal quietly away from the territory of his former empire, dent that William intended to make his will prevail, and to carry 
and escape to Holland on Nov. 10. His action dealt a fatal blow out his projects for what he conceived the social, industrial and 
to the monarchist cause in Germany. The minor princes now saw educational welfare of the kingdom regardless of the opposition 
no issue but to capitulate and to abdicate before the revolution. of Belgian public opinion. For the discontent which culminated 

On arrival in neutral Holland, William was interned. The castle in the revolt of 1830 see BELGIUM : History. The ~ u t c h  were 
of Doorn was given him as a residence and he lived henceforth almost without striking a blow expelled from the country, the 
in complete retirement from the world. During the peace negotia- strongly fortified seaport of Antwerp alone remaining in their 
tions the idea arose from time to time among Germany's enemies hands. Had the king consented at  once to the administrative 
of demanding his extradition and punishing him for initiating the autonomy of Belgium, and appointed the prince of Orange gov- 
war, of which he was unjustly accused. Finally, however, this idea ernor of the southern Netherlands, the revolt might perhaps have 
was abandoned, The most important change in William's circum- been appeased. William, however, was too proud and too obsti- 
stances during these last years was his second marriage, after the nate to lend himself to  such a course. He appealed to the Powers, 
death of the Empress Augusta Victoria, with the widowed Princess who had, in 1815, created and guaranteed the independence of 
Hermine of Schonaich-Carolath, H e  died a t  Doom June 4, 1941 the kingdom of the Netherlands. By the treaty of the eighteen 
and was buried there. A military funeral was ordered by hdolf articles, however, ~ ~ ~ c ~ u d e d  a t  London on June 29, 1831, the 
Hitler. (E. B R ~ . )  kingdom of Belgium was recognized, and Leopold of Saxe-Coburg 

BIFLIOGRAPHY. William 11. has iiimself written, Ereignisse und was elected king. William refused his assent, and in August 
Gestalten (1922), Eng. trans. M y  Memoirs (1922) ; J f y  Early Life suddenly invaded Belgium. The Belgian forces were dispersed, 
(1926) ; Aus meinem Leben (1927). and the Dutch would have entered Brussels in  triumph but for 

See Kaiserreden; Reden uxd Erlacse, Briefe und Telegranzme Kaiser 
B7ilhclrl~s I I .  (ed A. 0. ~laussn~ann ,  1g02) E ~ ~ ,  trans, selectlon, T J ~ ~  the intervention of the French. Still, however, ~ i l l i a m  declined 
Ger~nan  Emperor's Sp~eches (ed L. Elkind, 1904) ; Briefe Wilhelnz II. to recognize the new throne, and he had behind him the unani- 
an den Zaren 1894-1914 (ed. W .  Goetz. 1g2o; Eng trans. I. D. Levine, mous support of Dutch public opinion. For nine years he main- 
1921) ; F. pachfahl, Kaiser fmd Reich, 1888-1913. (1913) ; W. von tained this attitude, and resolutely refused to append his signature 
Massow, Dze deutsche znnere Polztzk unter Kazser Wzlhelm 11. (1913) ; to the treaty of Ig31. ~i~ subjects a t  length grew weary of the 
J L, de Lanessan, L'empire gtrnzanique ~ o u s  la direction de Bzsnzarck 
el de Gu21dzLlne II .  (1915) ; H. Oncken, Die Friedens*o,?itik Kaiser h e w  expense of maintaining a large military force on the Belgian 
LVilhelnz, II. (1918) ; W. Rathenau, Der Kaiser (1919) ; Die Grosre frontier and in 1839 the king gave way. He did so, however, 
Polztzk der Europaisclzen Kabznette, 1871-1914 (German Foreign Of- on favourable terms and was able to  insist on the Belgians yielding 
fice, 1922, etc.) ; E. Ludaig, btrzlhelm 11. (1926; Eng. trans. 1926) ; UP their possession of portions of Limburg and Luxembourg L e t t t r ~  o f  the Enzpress Frederick (ed. F. Ponsonby, 1928). which they had occupied since 1830. 

WILLIAM I. (1772-18441, king of the Netherlands, born at  A cry now arose in Holland for a revision of the fundamental 
  he ~ a ~ u e  on ,4ug. 24, 177" was the son of Willialn V.3 prince of la, and for more liberal institutions; ministerial responsibility 
Orange and hereditary stadtholder of the United Netherlands was introduced, and the royal control over finance diminished, 
by Sophia Rilhelmina, princess of Prussia. I n  179: he married ivilliam, however, disliked these changes, and finding further 
Frederica iVilhelmina, daughter of Frederick Will~am II., king that his proposed marriage with the countess d ~ ~ l ~ ~ ~ ~ ~ ~ ~ ,  a 
of Prussia. thus cementing very closely the relations between the ~ ~ l ~ i ~ ~  a R~~~~ catholic, was very unpopular, he suddenly 
houses of Orange-Kdssau and Hohenzollern. After the outbreak on act, 7, 1840 ~f~~~ his abdication he married the 
of war with the French republic in 1793, he distinguished himself countess and spent the rest of his life in quiet retirement upon 
in the struggle against the revolutionary army under Dumouriez his private estate in silesia, H~ died in 1844 
by the capture of Landrecies and the relief of Charleroi. By the see L. ~ ~ ~ ~ ~ ~ ~ d ,   ill^^^^ &orange avant son avanement au 
victories of Pichegru the stadtholder and all his family were, trbne des Pa)$-Bas; E. C. de Gerlache, Histoire du royaume des Pays- 
ho~vever, compelled to leave Holland and seek refuge in England, Bas depuis 1814 jusqu'en 1830 (3 vols., Brussels, 1842) ; W. H. de 
~vhere  the palace of Hampton Court was set apart for their use. Beaufort, De eerste regeeringsluren van Koning Willem I .  (~msterdam, 
H~ made ~ ~ ~ l i ~  his residence, and took an active part 1886) ; H. C. Colenbrander, De Belgische Omwenteling (The Hague, 

1905) ; T. Juste, Le SoulBvemelat de la Iiollande en 1813 et la fondation 
in the campaign mder the duke ITork the du royaume des Pays-Bas (Brussels, 1870) ; P. Blok, Geschiedenzs der 
reconquest of the Netherlands. After the peace of Amiens he Nederlandsche Volk, vols. vii. and viii. (Lelden, 1907-08) ; H. T. Colen- 
had an interview with Napoleon at  Paris, and received some ter- brander, Gedenksbukken d. algem. gesch. v. Netherland, d8-10, 
ritory adjoining the hereditary domains of the house of Sassau in Regeeri7zg v. I .  (1915-~~). 

JVestphalia as a compensation for the abandonment of the stadt- WILLIAM 11. ( I  jgz-184g), king of the Netherlands, son of 
holderate and the domains of his house William refused, how- William I., was born at  The Hague on Dec. 6, 1792. When he was 
ever. in 1806, in which year by the death of his father he became three years old his family was driven out of Holland by the 
prince of Orange, to separate his interests from those of his French republican armies, and lived in exile until 1813. H e  was 
Prussian relatives, and fought bravely at  Jena. H e  was therefore educated at the military school at  Berlin and afterwards a t  the 
despoiled by Xapoleon of all his possessions. In  1809 he accepted University of Oxford. H e  entered the English army, and in 1811, 
a ~ o m m a n d  in the Austrian army under the archduke Charles as aide-de-camp to the duke of Wellington, took part in several 
and was wounded at  the battle of Wagram. When Holland rose campaigns of the Peninsular War. In  1815 he commanded the 
in revolt against French domination in 1813, after eighteen years Dutch and Belgian contingents, and won high commendations 
of exile he landed at Scheveningen (on Nov. 19) and was on Dee. for his courage and conduct a t  the battles of Quatre Bras and 
3. proclaimed prince sovereign of the Netherlands. His assump- mTaterloo, at the latter of which he was wounded. The prince of 
tion in 1814 of the title of king of the Netherlands was recognized Orange married in 1816 the grand duchess Anna Pavlovna, 
by the Powers, and by the Treaty of Paris his sovereignty was sister of the tsar Alexander I. In  1830, on the outbreak of the 
extended over the southern as well as the northern Netherlands, Belgian revolution, he went to Brussels, and tried to bring about 
Belgium being added to Holland "as an increase of territory." a peaceable settlement on the basis of the administrative auton- 
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omy of the southern provinces under the house of Orange. His the first definite treaty of alliance between France and Scotland, 
father had given him powers to  treat, but afterwards threw him and with Louis VII. of France assisted Henry's sons i n  their 
over and rejected the terms of accommodation that he had pro- revolt against their father in  1173. I n  return for  this aid the 
posed. He withdrew on this to England and resided there for younger Henry granted to William the earldom of Northumber- 
several months. I n  April 1831 William took the command of land, a possession which the latter had vainly sought from the 
a Dutch army for the invasion of Belgium, and in a ten-days' English king, and which was possibly the cause of their first 
campaign defeated and dispersed the Belgian forces under Leo- estrangement. However, when ravaging the country near Alnwick, 
pold I. after a sharp fight near Louvain. His victorious advance William was taken prisoner in July 1174, and after a short cap- 
was stayed by the intervention of the French. I n  1840, on the tivity a t  Richmond was carried to Normandy, where h e  purchased 
abdication of his father, he ascended the throne as William 11. his release by assenting in Dec. 1174 to the Treaty of Falaise. 
The peace of 1839 had settled all differences between Holland and By this arrangement the king and his nobles, clerical and lay, 
Belgium, and the new king found himself confronted with the undertook to do homage to Henry and his son; this and other 
task of the reorganization of the finances, and the necessity of provisions placing both the church and state of Scotland thor- 
meeting the popular demand for a revision of the fundamental oughly under the suzerainty of England. William's next quarrel 
law, and the establishment of the electoral franchise on a wider was with Pope Alexander III. ,  and arose out of a double choice 
basis. H e  acted with good sense and moderation, and, although for the vacant bishopric of St. Andrews. But i n  1188 William 
by no means a believer in democratic ideas, he saw the necessity secured a papal bull which declared that the Church of Scotland 
of satisfying public opinion and frankly gave his support to  larger was directly subject only to the see of Rome, thus rejecting the 
measures of reform. The fundamental law was altered in 1848 claims t o  supremacy put forward by the English archbishop. This 
and the Dutch monarchy, from being autocratic, became hence- step was followed by the temporal independence of Scotland, 
forth constitutional. The king's attitude secured for him the good which was one result of the continual poverty of Richard I .  In  
will and affection of a people, loyal by tradition to  the house of Dec. 1189, by  the Treaty of Canterbury, Richard gave up all 
Orange, and the revolutionary disturbances of 1848 found no claim to suzerainty over Scotland in return for ~ o , o o o  marks, the 
echo in Holland. William died suddenly on March 17, 1849. Treaty of Falaise being thus definitely annulled. 

See J .  J. Abbink, Leven van Ko~zing Willew II .  (Amsterdam, 1849) ; In  1186 at  Woodstock William married Ermengarde de Beau- 
J. Bosscha, Het Leven van Willem den Tweede, Koning der Neder- mont, a cousin of Henry II. ,  and peace with England being 
landen, 17~3-1849 (~msterdam, 1852); P. Blok, Geschiedenis def assured three years later, he turned his arms with success Nederlandsche Volk (Leyden, 1908). against the turbulent chiefs in the north and west. Soon after 

WILLIAM 111. (1817-1890), king of the Netherlands, son John's accession in 1199 the Scottish king asked for  the earldom 
of William II. ,  was born a t  Brussels on Feb. 19, 1817. He married of Northumberland, which John, like his predecessors, refused; 
in 1839 Sophia, daughter of William I., king of Wiirttemberg. but the threatened war did not take place, and in 1200 William 
The marriage was an unhappy one, and ended in complete did homage to the English king at  Lincoln with the ambiguous 
estrangement. William had no sympathy with political liberal- phrase "saving his own rights." War again became imminent in 
ism, but throughout his long reign of forty-two years, with a con- 1209; but a peace was made at  Norham, and about three years 
stant interchange of ministries and many ministerial crises, he later another amicable arrangement was reached. William died a t  
never had a serious conflict with the states-general. He was eco- Stirling on Dec. 4, 1214, and was buried at  Arbroath. H e  left one 
nomical, and gave up a third of his civil list in order to help for- son, his successor Alexander II. ,  and two daughters, Margaret and 
ward the task of establishing an equilibrium in the annual budget, Isabella, who were sent to England after the treaty of 1209, and 
and he used his large private fortune to forward schemes of social who both married English nobles, Margaret becoming the wife 
and industrial progress. of Hubert de Burgh. He also left some illegitimate children. 

William's two sons by his marriage with Sophia of Wiirttem- See E. W. Robertson, Scotland under her Early Kings (Edinburgh, 
berg, William (1841-1879) and Alexander (18~~-1884) ,  died un- 1862) ; Lord Hailes, Annals o f  Scotland (Edinburgh, 1819) ; A. Lang, 
married, B~ his second marriage in 1879, with the princess Emma History o f  Scotland, -jol. i. (1900) ; also SCOTLAND: History. 

of Waldeck-Pyrmont, he had a daughter, Wilhelmina (q.v.), who WILLIAM I. (d. 1166), king of Sicily, son of King Roger 11. 
succeeded him. William died at the Loo, on Nov. 23, 1890. by Elvira of Castile, succeeded in 1154. His title "the Bad" 

See J. .4. Bruijne, Geschiedenis van Nederland in onzen tijd. ( 5  vols., probably expresses the bias of the historian Falcandus and the 
Schiedam, 1889-1906) ; P. Blok, Geschiedenis der Nederlandsche Volk baronial class against the king and the official class by whom he 
(Leiden, 19081, vol. viii.; and G. L. Keppers, De regeering van was guided. William was far inferior in character and energy Koning TVillem IIZ. (Groningen, 1887). 

to his father, however, and the real power in the kingdom was at  
WILLIAM (1227-1256), king of the IXomans and count of first exercised by Maio of Bari, whose title ammiratus  ammira- 

Holland, was the son of Count Floris IV. and his wife Matilda, t o rum was the highest in the realm. Maio continued Roger's 
daughter of Henry, duke of Brabant. He was about six years of policy of excluding the nobles from the administration, and 
age at  his father's death, but his long minority, under the guardian- sought also to  curtail the liberties of the towns. The  barons 
ship of his two paternal uncles, was peaceful. In I247 William were encouraged to revolt by Pope Adrian IV., whose recogni- 
allowed Pope Innocent IV. to proclaim him king of the Romans in tion William had not yet sought, by  the emperor &lanuel and 
opposition to the excommunicated Frederick I:., and having taken the emperor Frederick 11. At the end of 1155 Greek troops re- 
Aix-la-Chapelle, was crowned there on All Saints' Day, 1248. H e  covered Bari and began to besiege Brindisi. 
thus became the recognized head of the Guelph party, but even William, however, destroyed the Greek fleet and army at  Brin- 
after Frederick's death he had gained few adherents, when he was disi (May 28, 1156) and recovered Bari Adrian came to terms 
killed on Jan. 28, 1256. H e  was more successful in asserting the at  Benevento (June 18, 11 j6), abandoned the rebels and con- 
rights of John of Avennes, who had married his sister Aleidis, to firmed William as king, alld in 1158 peace was made with the 
the county of Hainaut against John's mother, Margaret, whom Greeks. These diplomatic successes were probably due to Maio; 
he defeated decisively at  West Kappel in 12 53. on the other hand, the African dominions were lost to the 

See A. Ulrich, Geschichte des romischen Konigs, WiZhelm von Almohads ( 1 ~  56-1160). The policy of the minister led to  a 
Holland (Hanover, 1882). general conspiracy, and in November 1160 he was murdered in 

WILLIAM (1143-IZI~) ,  king of Scotland, surnamed "the Palermo by Matthew Bonello, leader of the Sicilian nobles. For 
Lion," was the second son of Henry, earl of Huntingdon (d. I ISP) ,  a while the king was in the hands of the conspirators, but the 
a son of King David I., and became king of Scotland on the death people and the army rallied round him; he recovered power, 
of his brother, Malcolm IV., in Dec. 1165, being crowned at  crushed the Sicilian rebels, and in a short campaign reduced the 
Scone during the same month. After his accession to the throne rest of the Regno. Thus freed from feudal revolts, William con- 
William spent some time at  the court of the English king, fided the government to  men trained in Maio's school, such as the 
Henry 11.; then, quarrelling with Henry, he arranged in 1168 grand notary, Matthew d'Agelio. H e  was the champion of the 
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true pope against the emperor, and Alexander 111. was installed 
in the Lateran in November I 16 j by a guard of Normans. Wil- 
liam died on May 7, 1166. 

WILLIAM 11. (d. 1189), king of Sicily, was only thirteen 
years old at  the death of his father William I. when he was placed 
under the regency of his mother, Marguerite of Navarre. Until 
1171 the government was controlled first by  the chancellor 
Stephen of Perche (1166-1168), and then by  Walter Ophamil, 
archbishop of Palermo, and Matthew d'Ajello, the vice-chancellor. 
mTilliam's character is indistinct; yet his reign is marked by an 
ambitious foreign policy and a vigorous diplomacy. Champion 
of the papacy and in secret league with the Lombard cities he 
defied the common enemy, Frederick 11. I n  1174 and 1175 he 
made treaties with Genoa and Venice and in February 1177 he 
married Joan, daughter of Henry 11. of England. T o  secure peace 
with the emperor he sanctioned the marriage of his aunt Con- 
stance, daughter of Roger II. ,  with Frederick's son Henry, after- 
wards the emperor Henry VI., causing a general oath to be taken 
to her as h ~ s  successor in case of his death without heirs. This 
step, fatal to the Norman klngdom, was possibly taken that Wil- 
liam might devote himself to foreign conquests. H e  now attacked 
Egypt, but Saladin's arrival before Alexandria, forced the Sicilians 
to  re-embark in disorder. On the death of Manuel Comnenus 
( I I ~ o ) ,  William took up the old design and feud against Con- 
stantinople. Durazzo was captured (June I I ,  I 18 j ) ,  Thessalonica 
surrendered in August, and the troops then marched upon the 
capital; but were overthrown on the banks of the Strymon (Sept. 
7, 1185). Thessalonlca was abandoned and In 1189 William 
made peace with Isaac, abandoning all the conquests. He now 
planned to induce the crusading armies of the West to pass 
through his territories, and seemed about to  play a leading part 
in the third Crusade. His admiral Margarito kept the eastern 
Mediterranean open for the Franks, and forced Saladin to retire 
from before Tripoli in the spring of I 188. I n  November 1189 
William died, childless. 

WILLIAM I. [FRIEDRICH KARL] (1781-1864), king of Wiirt- 
temberg, son of Frederick, afterwards King Frederick I. of Wiirt- 
temberg, was born a t  Luben, Silesia, on Sept. 27, 1781. In early 
years he took no part in public life owing to a quarrel with his 
father whose deference to Xapoleon displeased him; but in 1814- 
I 5 commanded an army corps in the Wars of Liberation with dis- 
tinction. On his accession in 1816 he realized the expectations 
formed of him as  a liberal-minded ruler by promulgating a con- 
stitution ( I  8 I 9) ,  under whlch serf dom and obsolete class privileges 
were swept away, and by issuing ordinances which greatly asslsted 
the financial and industrial development and the educational prog- 
ress of his country. In  1848 he Issued further liberal decrees; but 
hls relations wlth the legislature having become hopelessly strained 
over questions of German~c policy, William repudiated the enact- 
ments of 1848-49 and summoned a packed parliament (18j1), 
which re-enforced the code of 1819. 

William encountered similar d~fficulties as a champion of Ger- 
manic union and of the rights of the Middle Germanic States 
agalnst encroachments by Austria and Prussia. I n  1820-23 he 
protested agalnst Metternich's treatment of the minor German 
States and in 1848-49 opposed the proposals for a Germanlc 
union made by the Frankfort Diet, for fear of granting Prussia ex- 
cessive preponderance. Thus- he gradually became the ally of 
Austria against Prussia. Neverth~less his devotion to the cause 
of Germanic union IS proved by the eagerness with which he 
helped the formation of the ZolIvereln (1828-1830), and in spite 
of hls conflicts with hls chambers he achieved unusual popularity 
with his subjects. 

n'11lidm died on June 2 j, 1864. 
See Nick, Wilhel?n I., Konig vo~z  Wiirttenzberg, und seine Regierung 

(Stuttgart, 1864). 

WILLIAM ( F R I E D R I C I - I - ~ ~ T ~ ~ ~ ~ ~ ~ - V ~ ~ ~ o ~ - A ~ ~ ~ ~ ~ - E ~ ~ s ~  
vox HOHCKZOLLERN) (18s~-19j1) .  crown prince of Germany, 
eldest child of William I1 of Germany, was born in the Marble 
palace. Potsdam. on i\lay 6, 1882 He received a commiss~on in 
the 1st Foot Guards in rgco. On June 6. I go j, he married Cecilia, 
daughter of the grand duke Frederick-Francis I11 of Mecklen- 

burg-Schwerin. There were five children, four sons and one 
daughter, of the marriage. His interventions in public affairs gave 
some trouble in the years preceding World War I ;  e.g., in 1913, 
during the Saverne incident. 

On the outbreak of World War I the crown prince was appointed 
to the command of the 5th army in the mest. H e  received the 
command of an army group in 191 j and was nominally in charge 
of the German operations against Verdun. His flight to the 
Netherlands followed that of the kaiser in Nov. I ~ I S ,  and he %vent 
to Wieringen. an island in the Zuider Zee. He formally re- 
nounced. on Dec. I,  1918, his rights of succession to the cro\i7ns of 
Prussia and the German empire His wife and children, how- 
ever, continued to reside at  Potsdam. 

His sudden return to his Silesian estate a t  Oels in Nov. 1923 
caused considerable anxiety among the Allied powers. which was 
allayed, however, by assurances that he would take no part in 
politics. Yet he encouraged Berlin to vote for Hitler in 1932 and 
joined the Nazi motorized corps the follo~\ing year. In 1044 he 
moved from Oels to the Cecilienhof in Potsdam; but with the end 
of World War I1 he fled to Lindau in Bavaria and was eventually 
captured by French troops. H e  died a t  Hechingen in Wiirttem- 
berg on July 20. 1951. 

His Erinnerzrngen were published at  Stuttgart in 1922. 
WILLIAM ( I  533-1 j84), surnamed the Silent, count of 

Nassau and prince of Orange, was born at  the castle of Dillenburg 
in Nassau on April 25, 1533, eldest of the five sons of William 
count of Nassau and Juliana of Stolberg (see NASSAU). The boy's 
father had decided leanings towards Lutheranism, his mother was 
a convinced adherent of the new faith. So it was not without hesi- 
tation that the emperor sanctioned an arrangement by which the 
great heritage of the Nassau family in his Netherlands dominions 
and the princedom of Orange would fall to their son, and when 
he did sanction it, i t  was on condition that the old count should 
surrender all claims to the guardianship and that the boy should 
be educated in the Netherlands, with a household of Netherland- 
ers, and as a Catholic. To  this arrangement the father consented. 

William of Orange thus grew up, a t  Brussels and at  Breda, a 
great Netherlands nobleman, marked out for a career in the 
service of the ruler. I n  I j5I he married Anna van Buren, an 
heiress of the Egmont family, adding estates in Holland to his 
already extensive possessions. Charles V. distinguished him with 
his favour. Philip II., too, began by creating Orange a member of 
the Brussels Council of State, and before he left the Netherlands 
for Spain, I j 59, he made him his governor (Stadtholder) in the 
provinces of Holland, Zeeland and Utrecht. 

If William of Orange's career was soon so startlingly to deviate 
from the lines of tradition laid down for him by his predecessors, 
i t  was due in the first place to  the different relationships in which, 
in his time, the monarchy had come to stand with respect to  the 
Netherlands. The creation of a united Netherlands state had been 
the historical task of the Burgundian dynasty. By successive 
marriages of Mary, daughter of Charles the Bold, with Maxi- 
milian of Habsburg, and of their son, Philip the Fair, with Johanna 
of Spain, that state had become connected with an empire with 
which it had few interests in common. Cnder Charles V. already 
this had created many difficulties, while his son Philip 11. looked 
upon the Netherlands merely as an outpost of the Spanish im- 
perialist policy. 

The high nobility of the Netherlands were quick to resent the 
anti-national tendencies of Philip's government at  Brussels. After 
the king's departure it was carried on by his half-sister, Margaret 
of Parma, as his regent, but the real force behind her was the 
bishop of Arras, later archbishop of Mechlin and cardinal, the 
Franc-Comtois Granvelle, who was made president of the Councll 
of State. Between that zealous and docile minister and the proud, 
unruly nobles a bitter struggle was soon In progress, in which 
Orange, with the counts of Egmont and Horn and others, played 
a conspicuous part. When Orange and Egmont stayed away from 
the Council of State as a protest against Granvelle's presence 
there the public realized that grave issues had been raised. In  
I 564 Philip gave way and ordered Granvelle to depart, whereupon 
the Regent tried to govern wlth the noblemen of the Council of 
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State. I t  was a victory for the national cause, but a t  the same 
time i t  was a victory for class interests. 

One question, which aggravated the difficulties between the 
ruler and the Netherlands people considerably, had suddenly be- 
come of paramount importance when the dismissal of the cardinal 
seemed to indicate a slackening of purpose on the part of the dis- 
tant king. All through Charles V.'s reign Lutheranism had been 
severely kept under. T o  the Lutheran heresy Calvinism, spreading 
northward from France, was now added. Public opinion in the 
Netherlands was generally averse from the savage methods of sup- 
pression imposed on the government by Philip. William of 
Orange never was a very devout Catholic. He had maintained 
close relations with his Lutheran kinsmen in Germany. His 
brother Louis, particularly, who spent much of his time at  
Orange's court a t  Brussels or Breda, had great influence over him. 
I n  1561, Anna van Buren having died in 15 58, the prince had con- 
tracted a matrimonial alliance with German Protestantism in the 
person of Anna of Saxony, daughter of the late Elector Maurice, 
the betrayer and victor of Charles V. In  order to gain the present 
elector's consent, as well as to quiet the objections and suspicions 
of Philip 11,'s Government, Orange had secretly given to both 
sides flatly contradictory assurances. The episode shows his char- 
acter on its least attractive side. But at  any rate his position 
helped him to realize how impossible it  was, in the Netherlands, 
surrounded by countries where Protestantism had in some form or 
other achieved some sort of recognition, and always open to in- 
fluences from outside, to  enforce a rigid Catholic supremacy. He 
said so boldly in the Council of State, but it was in vain that he 
and his friends urged the king to concede some degree of tolera- 
tion. When Philip, after long delay, by the famous letters from 
Legovia, ordered more relentless persecution than ever, Orange, 
realizing the impotence of the Council of State, countenanced the 
action of his brother Louis, and Hendrik van Brederode, who or- 
ganized the lower nobility to petition the governess for liberty of 
conscience. The question was thus brought before the public and 
excitement raised to fever pitch. 

Most of the petitioners were undoubtedly good Catholics, but 
suddenly there now occurred the outbreak by extreme Calvinists, 
known as the Breaking of the Images, which brought about a 
violent reaction. While the nobles lately in opposition ranged 
themselves behind Margaret of Parma to restore order, Philip pre- 
pared to send to the Netherlands an army under the duke of Alva 
to  chastise them and to introduce absolutism. In  the interval be- 
fore the arrival of the terrible duke there was much talk of organ- 
izing resistance. The prince of Orange was in doubt as to the 
rCgime to be expected, yet he shrank from co-operating with the 
only party ready to throw themselves into the fight, the Calvin- 
ists. As viscount of Antwerp he prevented the Antwerp Calvinists 
from going to the assistance of a little army of their co-religionists 
that was cut to  pieces by Margaret of Parma's troops under the 
walls of the town (March 1567). 

The first period of Orange's career ended in failure. After the 
encouragement he had given to the national opposition movement 
his conduct a t  the moment of crisis is disconcerting. To under- 
stand it one has to  remember that the Calvinists still were a tiny 
minority, suspected and hated as a menace to society no less than 
to the Church. A movement in which they took the lead had, a t  
that moment, little chance of becoming truly national, and Wil- 
liam of Orange, who was not yet personally in sympathy with 
Calvinism, was then and always concerned before everything else 
with preserving national unity. 

From Germany, where he had retired, the prince kept in touch 
with adherents in the Nethalands, and with money collected from 
them and raised in his Nassau lands, he brought together an army 
with which he attempted to deliver the Netherlands from Alva's 
tyranny (1568). The attempt failed miserably. The Netherlands, 
cowed, did not rise, and the army had, for lack of money, soon to 
be disbanded. Help, as Orange realized, could only come from 
outside, and nothing was to be expected from German Lutheran- 
ism. He now entered into close relations with the French Hugue- 
not leaders, for some years taking part in their campaigns against 
the French Government. At La Rochelle Louis of Nassau organ- 

ized the forces of the Sea Beggars, whose booty went to  swell 
the prince's war chest. New hope was born when after the peace 
of St. Germain (Aug. 1570) they seemed to win influence a t  the 
court of France. Louis of Nassau and Coligny inspired Charles 
IX.  with plans of war and conquest against Spain, and it  was in 
the expectation of French help that Orange in 1572 repeated the 
attempt of 1568 and invaded the Netherlands with a n  army col- 
lected in Germany. The St. Bartholomew's massacre, which 
overthrew Huguenot influence at  court dashed his hopes. Again 
he had to disband his army and to leave Alva in  possession. 

But this time there had been a response to his invasion. Not 
the central province of Brabant, kept quiet by the presence of 
Alva's army, but a number of towns in the outlying northern prov- 
inces had risen against the Spaniards. The surprise capture of the 
Brill by a fleet of Sea Beggars had started the movement. Now 
that his great plans in conjunction with France had come to 
nothing, the prince decided to join the Holland and Zeeland rebels, 
who had proclaimed him as their Stadtholder again. I t  seemed a 
forlorn hope. Compared with Flanders and Brabant, Holland and 
Zeeland at  that time seemed poor and distant regions. 

The decision was one of the great moments of his career. For 
four heroic years he shared the anxieties and distress of the two 
maritime provinces, stubbornly holding out against the Spanish 
army sent to  subdue them. The States assemblies of Holland and 
Zeeland, which were almbst entirely composed of burghers and of 
Calvinists, placed complete confidence in the great nobleman who 
had lost his fortune and his position for the national cause. In  
I 573 the prince himself joined the Reformed Church. Meanwhile 
he led the desperate resistance against the Spaniards. The  relief 
of Leyden in I 574 was to a large extent due to  his untiring efforts. 
Yet in 1576, with the Spaniards a t  Haarlem and Amsterdam as 
well as a t  Middelburg and Zieriksee, the two provinces were near 
succumbing, when the situation underwent a dramatic change. 

The Spanish governor, who had succeeded Alva in 1574, 
Requesens, unexpectedly died. The Spanish soldiery, long unpaid, 
mutinied. They evacuated their hard-won posts in  Holland and 
Zeeland and came south to live on the riches of Brabant. The 
Spanish Government in the Netherlands practically broke down. 
The States of Brabant summoned a meeting of the States-General 
to Brussels, and negotiations between this nominally loyal body 
and the two rebel provinces were started a t  Ghent for  the purpose 
of combining against the Spanish soldiers. The conclusion of the 
Pacificathn of Ghent (Nov. 8, 1576) seemed to restore'the unity 
of the Netherlands, threatened since the separate rebellion of 
Holland and Zeeland. ' 

But a n  ominous rift  threatened that unity. The  Pacification, 
while suspending the edicts against heresy, had safeguarded the 
supremacy of Catholicism in all the provinces save Holland and 
Zeeland. Calvinist refugees were now flocking back to the towns 
of Flanders and Brabant, and they were not content with tolera- 
tion, they wanted the same position of supremacy which their co- 
religionists in the two rebel provinces, in the stress of revolution 
and under the immediate menace of foreign attack, had managed 
to secure. This irritated the nohility, who in the south had greater 
power and were everywhere slow to embrace Calvinism, while the 
French-speaking provinces, like Hainaut, or Lille, Orchies and 
Douai, were now almost solidly Catholic. Orange was fully alive 
to  the danger of these elements gravitating back to the king. 

But in many respects his position was a thoroughly false one. 
Circumstances had ever since 1567 conspired to  drive him into 
closer association with Calvinism. The Calvinists who had ob- 
tained control in the provinces of Holland and Zeeland did not 
dream of sacrificing any of their local supremzry to the national 
compromises elaborated at  Brussels. Yet those two provinces con- 
tinued to afford to  the prince his firmest point d'appui in the 
shifting conditions of Netherlands polities. Early in  1579, the 
Walloon provinces, incensed at  the aggressiveness of the Flemish 
Calvinists, had deserted the national cause and at  Arras had made 
their peace with the king's ney  governor, the duke of Parma, who 
could now from that foothold in the south set about re-conquering 
the rest of the Netherlands. Did not the event, which was fol- 
lowed by the loss of the north-eastern province of Groningen, go 
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to prave that  the Calvinists were the only party who could be daughter of King Charles I. At the time of the wedding the 
counted on to hold out against all the blandishments of Parma? bridegroom was not yet fifteen years old, the bride was five years 
When Orange tried once more to enlist the help of France, and younger. William from his early youth accompanied his father 
the Catholic duke of Anjou was clothed with the sovereignty of in his campaigns, and already in 1643 highly distinguished himself 
the Netherlands from which in 1581 the States-General solemnly in a brilliant cavalry fight a t  Burgerhout (Sept. 5). On the death 
deposed Philip II. ,  the prince's particular connection with the of Frederick Henry William succeeded him. At the moment of 
two maritime provinces was expressly safeguarded. And however his accession to power the negotiations for a separate treaty of 
earnestly he deplored and tried to restrain the intolerant fanati- peace with Spain were almost concluded, and peace was actually 
cism of the Calvinists in Flanders and Brabant, all the time he saw signed at Munster on Jan. 30, 1648. By this treaty Spain recog- 
himself forced underhand to work with them, thereby adding to nized the independence of the United Netherlands and made large 
the grievances of the Catholics, although a t  the same time Cal- concessions to  the Dutch. William did his utmost to prevent the 
vinist ministers denounced him as a godless timeserver. ratification, but failed. He opened secret negotiations with France 

The last years of William the Silent's life were a tragic struggle in the hope of securing the armed assistance for a war of ag- 
against overpowering circumstances. The unity of the Nether- grandisement against the Spanish Netherlands and of a restoration 
lands was broken beyond repair, and the area supporting the na- of his brother-in-law, Charles II. ,  to the throne of England. The 
tional cause kept crumbling away, The States-General had to states of Holland, on the other hand, were determined t o  thwart 
leave Brussels in 1578, they stayed a t  Antwerp for  a short while, any attempts for a renewal of war, and insisted, in defiance of the 
then moved behind the waters to Middelburg, and finally to Delft, authority of the captain-general supported by the states-general, 
where William the Silent resided from 1583 onwards. His main in virtue of their claim to be a sovereign province, in disbanding 
efforts throughout those years were directed towards preserving a large part of the regiments in their pay. 
the southern provinces, until then the principal provinces of the A prolonged controversy arose, which ended in the states-general 
Netherlands, and of which Brabant had such close associations in June 1650 commissioning the prince of Orange to visit the 
with him personally, and towards obtaining foreign help. The con- towns of Holland and secure a recognition of their authority. 
clusion of the Union of Utrecht in 1579 met with his disapproval, The mission was unsuccessful. Amsterdam refused any hearing 
as  it seemed to be, on the part of the more easily defensible regions at all. William resolved therefore to use force and crush re- 
north of the rivers, an abandonment of the wider union of the sistance. On July 30 six leading members of the states of Holland 
Pacification. H e  had soon, nevertheless, to  fall back upon it, and were seized and imprisoned in the castle of Loevestein. On the 
then did his best to make it comprehensive, nor were his efforts Same day an attempt was made to occupy Amsterdam with troops. 
without success, for in the course of that year and the next all The citizens were, however, warned in time, and the gates closed. 
the towns of Flanders and several of those of Brabant entered it. William's triumph was nevertheless complete. The states of 

I n  1581 Philip 11. had promulgated a ban against William of Holland submitted. The prince entered into fresh negotiations 
Orange, by which a high reward was promised to anyone who with the French government, and a draft treaty was drawn up. 
would deliver the world of this traitor. A year later a serious But William died of small-pox on Nov. 6,  1650. A week after 
attempt was made on his life, but it  was only in 1584 that the ban his death his widow gave birth to a son, who was one day to 
achieved its purpose. On July g, Balthazar Gkrard, a Burgundian, become William III., king of England. 
shot the prince a t  Delft. William was 51 years of age. WILLIAM IV., landgrave of Hesse (1532-1592), was the 

Some years after the prince's death, owing to the assistance Son and successor of the landgrwe Philip the Magnanimous. H e  
given by England and to Philip's injudicious interference in the took a leading part in safeguarding the results of the Reformation, 
French civil war, the turn came in the tide of Netherlands affairs, endeavouring to unite all sections of Protestantism against the 
and although of the country south of the rivers little was recov- Catholic reaction. As ruler he displayed common-sense and toler- 
ered, a t  least the country north of them was secured and blossomed ance; patronized art and science; placed the finances of his country 
out into the republic of the Seven United Provinces, Of that state On asound basis and secured it against subdivision by a law of 
William the Silent is truly called the father. Yet it  should not be primogeniture. H e  was chiefly famous, however, as a ~ i o n e e r  in 
forgotten that this was not the object which he had in view and astronomical research. 
that the split of the Netherlands means that his life's work was See R. Wolf, "Astronomische Mittheilungen," No. 45 (Vierteljahrs- 
not accomplished. Apart from his success and failure in Nether- schrjft der naturforschenden ~esel lschaft  i n  ~ i i r i c h ,  1878). 
lands politics, William the Silent will always be hocoured as a WILLIAM p e d e r i c k  Henry], prince of wied (1876- >, 
man who nobly struggled and suffered for  the cause of liberty of born at  ~ ~ ~ ~ i ~ d  on ~~~~h 26, 1876, was 3rd son of william 
conscience. His ~ersonal i ty ,  genial and humane, was fully worthy Prince of Ivied and Mary Princess of Holland, grand-nephew of 
of the great part he played. There is something exceptionally the emperor William I .  and nephew of Queen Elizabeth of Ru- 
attractive in his evolution from a frivolous courtier into the mania, able soldier, he became a captain of the general in 
frugal and hard-working leader of a seemingly hopeless revolt, Ig I I ,  and in 1913 commanded a squadron of the 3rd Uhlans of the 
harassed but patient, courageous in the face of accumulating disas- ~ ~ ~ ~ d ~ .  H~ married in Igo6 sophie, princess of schoenburg- 
ter, while the steadfastness with which a t  a time of furious re- waldenburg, and had two children, Princess Marie ~l~~~~~ (Igog) 
ligious fanaticism he preached moderation and forbearance has and prince charles victor (Ig13), ~ ~ b .  rg14, inspired by 
a heroic quality that is not disposed of by observing that his out- idealism rather than ambition, he the ~ l b ~ ~ i ~ ~  throne 
look was secular. His correspondence proves that in his later years against the ~ ~ i ~ ~ ~ j ~  advice, and landed on ~~~~h 7. ltaly, F ~ ~ ~ ~ ~ ,  
religion was a real thing to him, and his attachment to the Russia, Greece, Montenegro, Serbia, Turkey and Essad Pasha 
Reformed Church was sincere. intrigued against him. Essad possessed troops, and the Mbreti 

See Groen van Prinsterer, Archives ou correspondance ine'dite de la ( ~ i ~ ~ ) ,  who had none, felt obliged to conciliate him with the Maison d'Orange-Nassau; Gachard, Correspondunce de Guillaume le 
~ ~ ~ i ~ ~ ~ ~ ~ ;  ~ ~ ~ l ~ ~ i ~  du prince d'Orange; ~ ~ ~ l ~ ~ ,  ~i~~ o f  the ~~~~h Ministries of War and Interior. While the Greeks ravaged 
Republic; Putnam, Willzam the Szlent; Fruin, Het Voorspel den southern Albania an insurrection confined the Mbreti to Durazzo 
taclztigjarigelt oorlog, and other essays; Rachfahl, TVilhelm van Oran- Essad was exiled in May; but foreign agents, protected by the 
ien ( 3  vols. to 1572, no more appeared) ; P. J. Blok, Willem de Eerste Capitulations, paralysed the royalists. I n  Aug. 1914 Austria 
( z  vols., Amsterdam, 1g1g-20). (P. GE.) abandoned him because he determined to preserve neutrality. 

WILLIAM 11. (1626-1650), prince of Orange, born at The Besieged, and without resources, he reluctantly left Albania on 
Hague on May 27, 1626, was the son of Frederick Henry, prince Sept. 3. He did not abdicate. Early in 1915 the insurgents, finding 
of Orange, and his wife Amalia von Solms, and grandson of they had been victims of intrigue, asked him to return, but this 
William the Silent. By the act of survivance passed in 1631 the Austria prevented. He was attached as an Albanian and foreigner 
offices and dignities held by Frederick Henry were made hereditary to a German divisional staff in Poland during the World War. On 
in his family. On May 12, 1641 William married, in the royal the accession of Ahmed Zogu in 1928 Prince William declared that 
chapel a t  Whitehall, Mary, princess royal of England, eldest he would not return unless unanimously invited. (J. Sw.) 



WILLIAM OF MALMESBUR 
WILLIAM OF MALMESBURY (c. 1090-6. 1143), the 

foremost historian of his time, was born about 1090 in the south- 
west of England. He was educated at  Malmesbury abbey and be- 
came a monk there, assisting Godfrey, abbot from 1081 to 1105, in 
collecting a library for the use of the community. His education 
included some logic and physics, but his principal studies were 
moral philosophy and history. He made a collection of the his- 
tories of foreign countries, and decided to write a popular account 
of English history, modeled on Bede's great work. He produced 
the first edition of his Gesta regum Anglorum in c. 1125: the first 
edition of the Gesta pontificum Anglorum followed shortly after- 
ward. Two later editions of the Gesta regum (1135-40) were 
dedicated to Robert, earl of Gloucester: another patron was Henry, 
bishop of Winchester. William was a candidate for the abbacy of 
Malmesbury in I 140, but cheerfully yielded to his friend John. In 
1141 he attended the council of Winchester, at which the clergy 
declared for the empress Matilda. At about this date he under- 
took to write the Historia novella, giving an account of events 
after 1126. This work breaks off abruptly at  the end of 1142; 
presumably William died before he could finish it. 

William's contempt for the annalistic form adopted by other 
chroniclers makes him at  times careless in his chronology and arbi- 
trary in his method of arranging his material, but he has preserved 
much valuable information, as for the reign of King Athelstan, 
and is an authority for the period after 1066. His pages contain 
many entertaining and telling anecdotes, many shrewd judgments 
on persons and events, and his style is vivid and powerful. 

The standard edition of the Gesta regum and the Historia novella 
is that by W. Stubbs, "Rolls Series," I vol. in 2 (1887-89); the 
second part contains a valuable introduction on William's sources 
and value as a chronicler. There is also an edition of the Historia 
novella by K. R. Potter (1955). The Gesta pontificum was ed. for 
the "Rolls Series" by N. E. S. A. Hamilton (1870) from a manu- 
script which he was the first to identify as the archetype. Another 
work De antiquitate Glastoniensis ecclesia (A.D. 63-1126) is 
printed in vol. I of T. Hearne's Adam of Domerham (1727) and 
discussed by J. Armitage Robinson in Somerset Historical Essays 
(1921). His Vita Wulfstani,  an amplified translation of an Anglo- 
Saxon biography, was ed. by R.  R. Darlington, Royal Historical 
society, "Camden Series" XL (1928). Stubbs, in his Memorials 
of St.  Dunstan, "Rolls Series" (1874) prints a Vita S. Dunstani 
written about I I 26. ( H . W . C . D . ; R . H . C . D . )  

WILLIAM OF NEWBURGH (d. c. 1198), or, as he is 
sometimes styled, Guilielmus Parvus, English ecclesiastic and 
chronicler, was a canon of the Augustinian priory of Newburgh 
in the North Riding of Yorkshire. H e  was born about 1136, 
and lived at  Newburgh from his boyhood. Shortly before 1196 he 
began his Historia rerum Anglicarum. This work, divided into 
five books, covers the period 1066-1198. A great part of it is 
derived from known sourcesi. especially from Henry of Hunting- 
don, Jordan Fantosme, the Itznerarium regis Ricardi, or its French 
original, and a lost account, by Anselm the chaplain, of the cap- 
tivity of Richard I .  The value of Newburgh's work lies in his 
estimates of men and situations. His political insight and his im- 
partiality entitle him to a high place among the historians of the 
12th century. (H. W. C. D.) 

WILLIAM OF WYKEHAM (13 ~3?-1404), English lord 
chancellor and bishop of Winchester. William Wykeham was born 
a t  Wickham, Hants, in 1323 or 1324. He was educated a t  Win- 
chester, probably at  the grammar school there, and became under- 
notary to the constable of Winchester castle, probably Robert of 
Popham, who was appointed in 1340. He was transferred to the 
king's court in 1343. In  1350 he appears to have been keeper of 
the manor of Rochford, Hants. His name appears in various other 
transactions in the county during the next few years; in 1356 
he is first recorded as being directly employed by the king as clerk 
of the works to the manors of Henley and Easthampstead. In 
October he was appointed to the same office at Windsor, which he 
held until 1361. 

Wykeham was already receiving wages as king's clerk in 1357. 
and he was richly rewarded for his various services by a series of 
benefices. He received the rectory of Pulham, Norfolk, in 1357, 
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a canonry and prebend at  Lichfield in 1359, though he did not 
obtain actual possession in either case without a struggle. I n  1359 
also, after the French raid on Winchelsea, he was placed in charge 
of the repair of the castles on the Kent coast and of many manors. 

Meanwhile he had been appointed a clerk of the exchequer 
(Oct. 1361) and keeper of the forests south of the Trent. I n  1364 
he became privy seal. On Oct. 13, 1366, Wykeham was named 
bishop of Winchester. He was consecrated in Oct. 1367, and en- 
throned in 1368. Meanwhile he had been made (Sept. 17, 1367), 
chancellor of the kingdom. Parliament was inclined t o  lay the 
blame of the disasters of the French war on the clerical advisers 
of the Crown, and in 1372 Wykeham resigned the chancellorship. 

Wykeham must have amassed a large fortune by his various 
employments and benefices; his application of that fortune has 
made him revered by successive generations of "Wykehamists." 
H e  began buying lands for the endowment of his great founda- 
tions of Winchester college, Winchester, and of New college, 
Oxford, in 1367. I n  1373 he entered into an agreement with 
the master, Richard of Herton, "Gran~maticus," for ten years 
faithfully to  teach and instruct the poor scholars whom the 
bishop maintained at  his own cost, in the ar t  of grammar, and 
to provide an usher to help him. H e  was diverted from his 
foundations by public affairs, being namzd by the Commons one 
of the eight peers to discuss with them the state of the realm. 

Lord Latimer and Alice Perrers, the king's mistress, were im- 
peached (1376), and Wykeham took a leading part against Lati- 
mer. At the dissolution of parliament a council of nine, of whom 
Wykeham was one, was appointed to assist the king. But on June 
8, the Black Prince died. Alice Perrers returned. John of Gaunt 
called a council (Oct. 16) to impeach Wykeham on articles which 
alleged misapplication of the revenues, oppressive fines on the 
leaders of the free companies, taking bribes for the release of the 
royal French prisoners, especially of the duke of Bourbon, who 
helped to make him bishop, failing to send relief to  Ponthieu and 
making illegal profits by buying up Crown debts cheap. H e  was 
condemned on one only, that of halving a fine of £80 paid by  
Sir John Grey of Rotherfield for licence t o  alienate lands, and 
tampering with the rolls of chancery to  conceal the transaction. 
Wykeham's answer was that he had reduced the fine because it 
was too large, and that he had received nothing for doing so. 
Skipworth, a judge of the common pleas, cited a statute under 
which for any erasure in the rolls to  the deceit of the king IOO 

marks fine was imposed for every penny, and so Wykeham owed 
960,000 marks. Wykeham was convicted, his revenues were 
seized and bestowed (1377) on the young prince Richard. 

On June PI ,  1377, Edward 111. died. Wykeham received full 
pardon, and at  once took an active part in  the financial affairs of 
the new king, giving security for his debts and himself lending 
500 marks, afterwards secured on the customs (Pat. 4 Rich. 11. 
pt. i. m. 4). H e  then set to work t o  buy endowments for Win- 
chester and New colleges. On Nov. 26 he issued his charter of 
foundation of "Seynt Marie College of Wynchestre in  Oxenford" 
for a warden and 70 scholars to study theology, canon and civil 
law and arts, who were temporarily housed in various old halls. 
On March 5, 1380, the first stone was laid of the present build- 
ings, which were entered on by the college on April 14, 1386. 
The foundation of Winchester was begun with a bull of Pope 
Urban VI. on June I ,  1378, enabling Wykeham t o  found "a cer- 
tain college he proposed to establish for 70 poor scholars, clerks, 
who should live college-wise and study in grammaticals near the 
city of Winchester," and appropriate to it  Downton rectory, one 
of the richest livings belonging to his bishopric. The bull says 
that the bishop "had, as he asserts, for several years administered 
the necessaries of life to scholars studying grammar in the same 
city." On Oct. 20, 1382, "Seinte Marie College of Wynchestre 
by Wynchestre" was founded for a warden and "70 pore and needy 
scholars studying and becoming proficient in grammaticals or the 
art and science of grammar." The first stone of the buildings was 
laid on March 26, 1388, and they were entered by  the scholars 
on March 28, 1394, not, as supposed a t  the quincentenary cele- 
bration in 1893, in 1393. U'hile the new buildings were being 
erected, the college remained in the parish of "St. John the Bap- 
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tist on the Hill" of St. Giles, supplying scholars t o  New.college 
then as since. The foundation was on the model of Merton and 
Queen's colleges a t  Oxford, to which grammar schools were at- 
tached by their founders, while fellows of Rierton were the first 
wardens of both of Wykeham's colleges. The severance of the 
school which was to feed the college exclusively, placing it  not 
a t  Oxford, but a t  Winchester, and constituting it  a separate col- 
lege, was a new departure of great importance in the history of 
English education. Ten fellows and 16 choristers were added in 
I394 t o  the j O  scholars, the choristers attending the school like 
the scholars, and being generally, during the first three centuries 
of the foundation, promoted to be scholars. The original statutes 
have not come down to us. Those which governed the colleges 
until 1857 were made in 14co. They state that the colleges were 
provided to repair the ravages caused by the Black Death in the 
ranks of the clergy, and for the benefit of those whose parents 
could not without help maintain them at  the universities. 

The time which elapsed between the foundation and completion 
of the colleges may be attributed to JITykeham's preoccupation 
with politics in the disturbed state of affairs, due to  the papal 
schism begun in 1379% in which England adhered to Urban VI. and 
France to Clement VII., to the rising of the Commons in 1381, 
and the wars with France, Scotland and Spain during John of 
Gaunt's ascendancy. Then followed the constitutional revolution 
of the lords appellant'in 1388. When Richard 11. took power on 
himself on May 3 .  1389. he at  once made IVykeham chancellor, 
with Brantingham of Exeter again as treasurer. 

On Sept. 2 7 ,  1391. Wykeham finally resigned the chancellor- 
ship. For three years after there are no minutes of the council. 
On Yov. 24. 1394, IVykeham lent the king the sum of F~,ooo,  
~vhich same sum or another i ~ . o o o  he promised on Peb. 21.  1305. 
to repay by midsummer. and did so. LVykeham was clearly against 
the assumption by Richard of absolute pobver. He excused himself 
from convocation in 1397. and from the subservient parliament at 
Shrexvsbury in 1398. Possibly he took part in the revolution of 
Henry I V .  He appeared in the privy council four times at the 
beginning of Henry's reign. There are records of loans by hi111 to 
Henry IV .  in the first years of his reign. hlean~vhile, (In Sept. 29. 
1394. he had begun the recasting of the nave of the cathedral with 
N'illiam Wynford, the architect of the college, as chief mason. 
and Simon Membury, an old LVykehamist, as clerk of the works. 
H e  died on Sept. 27, 1404, aged 80. 

See Thomas Martin, Wilhelmi Wicami (1597) ; R. Lowth, Life o f  
W y k f h a m  (1736) ; Mackenzie E. C. Walcott, William o f  Wykehant  and 
his Colleges (18jz) ; T. F. Kirby, Annals o f  Winches,ter Collese 
(1892) ; G. H. Moberly, Life of Wykehanz (1887) ; A. F. Leach, 
History of E'inchester College (1899) ; and the Calendars of Patent 
and Close Rolls, Edward I I I .  and Richard I I .  

WILLIAMS, JOHN ( I  j82-16jo), English archbishop and 
lord keeper, son of Edmund Williams of Conway, was born in 
Illarch 1582 and educated at  St. John's College, Cambridge. H e  
received rapid promotion in the Church, and, on the fall of Bacon 
(1621), was appointed lord keeper, and was a t  the same time 
made bishop of Lincoln, retaining also the deanery of Westmin- 
ster. Williams took the popular side in condemning arbitrary 
imprisonment by  the sovereign. A case was preferred against him 
in the Star Chamber of revealing state secrets, to  which was added 
in 1635 a charge of subornation of perjury, of which he had un- 
doubtedly been guilty and for which he was condemned in 1637 
to pay a fine of £~o ,ooo ,  to  be deprived of the temporalities of 
all his benefices, and to be imprisoned during the king's pleasure. 
H e  was sent to the Tower. I n  1639 he was again condemned by 
the Star Chamber for libelling Laud, a further heavy fine being 
imposed for this offence. In  1641 he recovered his liberty on the 
demand of the House of Lords, who maintained that as a peer 
he was entitled to be summoned to parliament. I n  December 
1641 the king, anxious to conciliate public opinion, appointed 
Williams archbishop of York. In the same month he was one of 
the twelve bishops impeached by the Commons for high treason 
and committed to the Tower. Released on an undertaking not to 
go to Yorkshire, a promise which he did not observe, the arch- 
bishop was enthroned in York Rlinster in June 1642. On the out- 
break of the Civil War, after visiting Conway in the Royalist in- 

terest, he joined the king at  Oxford; he then returned to Wales, 
and finding that Sir John Owen, acting on Charles's orders, had 
seized certain property in Conway Castle that had been de- 
posited with the archbishop for safe-keeping, he went over to 
the Parliamentary side and assisted in the recapture of Conway 
Castle in November 1646. Williams, who m-as a generous bene- 
factor of St. John's College, Cambridge, died on March 25,  1650. 

WILLIAMS, JOHN (1796-1839), English iYonconformist 
missionary, was born at Tottenham near London on June 29, 1796. 
He was sent by the Lo~ldon Missionary Soc~ety in 1816 to Eimeo, 
in the Society Islands, where he rapidly acquired a knowledge of 
the native language. After staying there for a short time, he finally 
settled at Raiatea, which became his permanent headquarters. 
His success was remarkable. The people rapidly became Chris- 
tianized and adopted many of the habits of civilizat~on. Williams 
travelled ur~ceasingly among the various island groups, planting 
stations and settling native missionaries whom he himself had 
trained. From the Society Islands he visited the Hervey group, 
where he discovered, and stayed for a considerable time on, the 
island of Rarotonga. Besides establishing Christianity and civili- 
zation among the people, he also, a t  their own request, helped 
them to draw up a code of laws for civil administration upon the 
basis of the new religion. While at Rarotonga he, with the help 
of the natives, built himself a 60-ft. ship, "The Messenger of 
Peace," within about four months; with this he returned to 
Raiatea, and made voyages among other island groups, including 
Samoa and the neighbouring islands. Williams returned to Eng- 
land in 1834 (having previously visited New South Wales in 
1821); and durink his four years' stay at  home he had the New 
Testament, which he had translated into Rarotongan, printed. 
Returning in 1838 to the Pacific, he visited the stations already 
established by him, as well as several fresh groups. He went as 
far  west as the h'ew Hebrides, and, while visiting Eromanga, one 
of the group, was murdered by cannibal natives Nov. 20, 1839. 

His Narrative o f  Mis.\ionary Enterprises i n  the South Sea Islands 
was published in 1837, and formed an important contnbution to our 
knowledge of the islands with which the author was acquainted. 
See Mcmoir of J o h n  Williams, by Ehenezer Prout (London, 1843) ; 
C. S. Horne, T h e  Story o f  the L.fi1.S. (1908), pp. 41-54 

WILLIAMS, ROGER (16031-1683), founder of the colony 
of Rhode Island and pioneer of religious liberty, was the son of a 
London merchant tailor. As a boy he attracted the attention of 
Sir E d ~ ~ a r d  Coke, who employed him as a shorthand clerk in 
official proceedings and saw him through his schooli~lg a t  Charter- 
house (1621-24). He then attended Pembroke hall, Cambridge, 
as a pensioner, graduating in 1627. 

Cambridge during Williams' residence was a centre of Puritan 
activity, and the young scholar joined the ranks of those who ac- 
cepted the theology of John Calvin and promoted political meas- 
ures which would bring an end to episcopacy in the Church of 
England. In 1628 he became chaplain to the household of Sir 
William Masham at  Otes, Essex. where he was surrounded by such 
politically active Puritans as Oliver Crommell. John Winthrop, 
John Cotton and Thomas Hooker ( q q . v . )  During his chaplaincy 
Williams became a complete nonconformist and, upon the organi- 
zation of the Massachusetts Bay colony, left his post to pursue his 
religious ideals in h'ew England. 

FVhen he arrived in Boston early in 1631, however, he showed 
himself to be more reformed than those a h o  had preceded him, for 
he rejected an invitation to become temporary pastor a t  Boston on 
the grounds that he "durst not officiate to an unseparated people." 
He insisted upon the open repudiation of the Church of England 
instead of holding the prevailing rationale that although the Bay 
churches did not conform with the "corrupt" practices of the na- 
tional church, they were, nevertheless, a part of it. Williams ac- 
cepted appointment as teacher of the church at  Salem, but there, 
too, he was uneasy at  what he believed to be halfway measures, 
and in 1632 went to Plymouth colony where the congregation was 
avomedly separatist. 

In 1633. however, Williams was back in Salem, having come to 
open disagreement with Plymouth on his insistence that the king's 
patent was invalid and that only direct purchase from the Indians 
gave a just title to the land. Although the Salem church invited 



him to become pastor in 1634, the civil authorities of hlassachu- 
setts Bay were opposed to his residence, for in addition to his 
notions about land rights. other of his views were unpopular: he 
claimed that magistrates had no right to interfere in matters of 
religion, and that they could not administer oaths to the unregen- 
erate because this constituted an act of religious communion with 
them. For these views he vias banished from ~lassachusetts Bay, 
and in Jan. 1636. set out on foot for Sarragansett bay. 

In the spring of 1636, Roger IVilliams stepped from his canoe 
onto the western bank of the Seekonk river. and there on land 
which he had purchased from the Indians founded the town of 
Providence and the colony of Rhode Island. As news spread of his 
radical tenet that "none bee accounted a Delinquent for Doctrine," 
Providence grew, filling with those whose religious beliefs could 
find no public expression in the English-speaking world. notably 
Anabaptists and Quakers. \Villiams himself had a brief period as 
an Anabaptist, but thereafter (1639) declafed himself a Seeker, 
recognizing no church as the true one and ministering to no set 
congregation. Although he staunchly defended the right of all to 
worship as they pleased he himself cleaved steadfastly to the the- 
ology of John Calvin and opposed Quaker doctrines even while 
offering the Quakers residence during the years of their persecution 
elsewhere. 

Because the identity of Rhode Island was constantly threatened 
by internal differences and the distrust and ambition of its neigh- 
hours. f illiams went to England in 1643 to secure a charter for the 
colony from the parliament (granted on March 14. 1644), and 
again in 16j1-54 to have the charter confirmed. During these 
visits. he successfully drew upon the acquaintances he had made 
while serving in the Masham household; on his second visit he be- 
came the friend of John Jlilton. He was the first president of 
Rhode Island under its charter and until his death always held some 
public office. In  spite of his differences with the theocratic neigh- 
bouring colonies. he was of constant service to all as a peacemaker 
with the Narragansett Indians \\-hose language he knew and whose 
trust he had earned. JVhen King Philip's War came; however, the 
aged ivilliams served as captain of the handful who remained to 
defend Providence against the Indians. From 1636 tc his death 
sometime between Jan. 2 7  and March 15. he supported himself by 
farming and trading; since he financed his trips to England from 
his own income he was often in reduced circumstances. 

XVilliams' advocacy of the separation of church and state and the 
toleration of all religions did not stem from "modern" notions that 
there are many roads to heaven. but rather from a conviction that 
so strait TYas the path that no community could possibly be made 
up entirely of true believers, and therefore, the best policy Tvas not 
to mix church and state. His passionate defense of liberty of con- 
science found physical form in the institutions of Rhode Island, 
which showed the \Yay to the other states, and lasting expression 
in his greatest book. T h e  Bloudy  Tenent  of Persecution (1644). 

See also RHODE ISLAXD: History.  
LVilliams  as a vigorous controversialist, and published. chiefly 

during his two visits to England, d K e y  Into the Language o f  
America, written at sea on his first voyage to England (1643); it 
was reprinted in vol. i of the Collections of tile Rhode Island His- 
torical Society (1827)~ and in series i, vol. iii of the Xassachzlsetts 
Historical Society Collections; J l r .  Cotton's Letter Lately Printed, 
Exanzi?ted and Anszlered ( 1 6 ~ 4 )  ; The  Blolldy Tene~zt  of Persecu- 
t ion Jor the Cause o j  Conscience (1644) ; Cllristenings Make S o t  
Cl~rist ians ( 1 6 ~ 5 )  ; Queries of Highest Consideration (1644) ; Tile 
B loz~dy  Tenent  Y e t  .Ifore Blozldy ( I  6 j 2 )  ; Experintents of Spiritzinl 
L i te  und Health and Tlzeir Preservatives ( I  6 j 2  ) ; Tile Hiieling 
ikfi?zistry A70ne of Christ's (1653) ; George Fox Digg'd O z ~ t  of His 
Burrouts (1676) ; and Son~et l~ i?zg  i n  Answer to a Letter . . . of  
Jolzn Leverat Governor of Boston . . . (1678). 

His ~vritings were republished in the Publications of the Narra- 
gnnsrtt C l ~ l b  ( I  866-74 ) .  Letters and Papers of Roger It'illiams, 
1629-82 (limited to 18 copies, photostatic reproductions, 1924) 
contained manuscripts discovered later. 

BIBLIOGR%PHY.-The best recent biographies are those by S. H. 
Brockunier (1940) and 0. E. Winslow (1957). . Recommended also are 
biographies by J.  D. Knowles ( 1 8 3 4 ) ~  W. Gammell (18461, R.  Elton 

( 1 8 5 7 ) ~  0. Straus (18941, E. J .  Carpenter ( I Q O ~ ) ,  M. E. Hall (1g17), 
E. Easton ( I ~ o ) ,  J .  E. Ernst (1937) and C.  S. Longacre (1940). 
Outstanding studies of special aspects of Williams' career are M. C. 
Tyler, History o f  Alizeriran Literature ~607-176j  (1878) ; C .  M. .In- 
drews, T h e  Colonial Period o f  Arneuican History,  I1 (1g,36) ; H. M. 
Dexter, As  to  Roger U'illiawzs and 'His "Banishnzent" Fruwz the ~I fassa-  
chusetts Plantation (1876). (L. 2.) 

WILLIAMS, TENNESSEE (THOMAS LANIEX) ( I  9 14- 
), G.S. author who achieved his principal success as a drama- 

tist, v7as born March 26, 1914, in Columbus, Miss. During his 
boyhood, his family moved to St. Louis; he later attended the Uni- 
versity of Missouri and Washington university in St. Louis and 
received a B.A. degree from the University of Iowa in 1938. Wil- 
liams began writing in childhood and tried fiction, poetry and 
drama; his first public recognition came in 1945 with the successful 
Broadway production of T h e  Glass h'enagerie. H e  won the Kew 
York Drama Critics' Circle award three times-for T h e  Glass  
I l fenagerie,  A Streetcar Navzed Desire (1947): and Cat  o n  a Hot  
T i n  R o o f  (1955)-and the Pulitzer prize for the latter two. 

His characters, always theatrically exciting, range from the pre- 
tentiously genteel to the crude and ruthless, from poor to r k h ,  but  
their varied surfaces cover thinly what LVilliams finds common 
beneath all mankind's pretenses-the violent beast driving man 
to destroy his fellow man and himself. Williams' characters are  
all psychologically sick, entrapped in a world indifferent to them 
and uncomprehended by them. For such characters, no hope can 
be offered, for they can only react, not act. What Williams with 
his poetic language does afford them-and the rest of mankind- 
is not anger, but compassion for man's desperate plight. 

See Nadine Dony, "Tennessee Williams: 4 Selected Bibliography," 
M u d e m  Dranza, I, pp. 181-191 (Dec. 1958). (Js. T. N.) 

WILLIAMS, WILLIAM CARLOS (1883- j, one of 
the most original poetic voices of the United States in the 20th 
century, was born on Sept. 17: 1883, in Rutherford, S.J. 

After he TTon his M.D. from the Cniversity of Pennsylvania in 
1906. and after internship in N ~ T T  York and graduate study in 
pediatrics in Leipzig, he returned in 1910 to a lifetime of poetry 
and medical practice in Rutherford. 

i17illiams' largely imitative Poems (1909) was followed by  ex- 
perimental volumes; gradually he developed an individualistic 
method and style in collections culminating with Sour  Grapes  
(192 1) and Spring and All (1922). His frequently anthologized 
poems "Light-Hearted William," "By the Road to the Contagious 
Hospital" and "The Red TVheelbarrow!' characteristically proffer a 
fresh, direct impression of the sensuous world. The first book of 
n:illiams' most ambitious poem, Patevson, appeared in 1946, and 
subsequent parts in 1948: 1949 and 1951. The epic scope became 
clear: IVilliams was dramatizing Paterson, N.J., to evoke a com- 
plex vision of America and modern man. Although TVilliams' work 
defies neat classification, his poetry seems closer to the free, loose 
affirmations of Walt \Vhitman than to the rigidly controlled nega- 
tions of T .  S. Eliot. Williams was also a prolific writer of prose. 
Three novels form a trilogy dealing with a single family-White 
PIzile (193;): I n  the Money  (1940) and T h e  Build-up (1952). His  
short stories, brief.but deep glimpses into strange facets of human 
behaviour, were collected in 1950 as &fake Light  of I t .  Other 
works include his Az~tobiograpl~y  (1951), Selected Essays  (1954) 
and Selected Letters (1957). 

For a critical evaluation see Vivienne Koch, Wil l ia fn  Carlos 1Villiams 
( 1 9 5 0 ) .  (J .  E. MR.) 

WILLIAMSBURG, a city of southeastern Virginia, U.S., on 
the peninsula betveen the James and York rivers, 50 mi. S.E. of 
Richmond; the capital of Virginia. 1699-1i80, and seat of James 
City county. I t  is the site of the Coiiege of William and ILIary, 
Eastern State hospital and Colonial R'illiamsburg. 

In  1698 fire destroyed the statehouse at  Jarnestown, Virginia's 
first capital. The following year the general assembly enacted 
legislation to move the seat of government to Middle Plantation, 
first settled in 1633, the scene in 1676 of episodes in Eacon's re- 
bellion, and the site chosen in 1693 for the newly chartered 
College of XVilliam and Mary. The act set aside 220 ac. a t  
Middle Plantation for a town? to be named TVilliamsburg in honour 
of IYilliam 111. and directed the construction of a capitol to house 
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the general assembly and the general court. 

I n  the 18th century, Williamsburg's resident population never 
exceeded 2,000, but, as the political and cultural centre of Great 
Britain's largest and wealthiest continental colony, the little city 
was as important as any in British North America. Twice a year, 
in April and October, the general court met. Visitors flocked to 
the capital, swelling its population to over 5,000 during these 
"public times," to transact business and attend balls, fairs and 
races. To  a lesser degree, other public events were the occasions 
for similar scenes. 

A number of important episodes leading to the American Revo- 
lution took place in Williamsburg. In  1765 Patrick Henry (q.v.) 
presented his strongly worded resolutions against the Stamp act 
to the house of burgesses and defended them in a famous, fiery 
speech. Nine years later the burgesses, in extralegal s6ssion at  
the Raleigh tavern, were among the leaders in proposing the first 
Continental Congress. And it w7as in Williamsburg, in May of 
1776, that the Virginia convention instructed its delegates to the 
Continental Congress to move for independence. 

I n  1780 the capital was moved to Richmond. Overnight, Wil- 
liamsburg became a small tountry town; little remained but the 
college and the public hospital. I n  the post-Revolutionary War 
years the college suffered losses of revenue but by 1836 it had re- 
covered. Twice closed by the Civil ki'ar and its aftermath, in 1906 
William and Mary became a state institution and in 1918 was made 
coeducational. The modern college has over 20 departments, and 
branches at  Richmond and Norfolk. The public hospital, now 
Eastern State hospital, was the country's first hospital devoted 
exclusively to the care of the mentally ill. Opened in 1773, it has 
served the state continuously ever since. 

During the Civil War, Union forces advancing on Richmond 
clashed with the Confederate rear guard just east of Williamsburg. 
After a day of heavy fighting (May 5, 1862), the Confederates 
withdrew, and Williarnsburg remained in Union hands for the re- 
mainder of the war. 

Modern Williamsburg is famous as the site of Colonial M'illiams- 
burg, a restoration of the colonial capital of Virginia. William 
A. R .  Goodwin, rector of Bruton Parish church, conceived the 
idea of preserving and restoring the colonial buildings that sur- 
vived. In  1926 he interested John D. Rockefeller, Jr., in the 
project and Rockefeller agreed to provide the funds, which ulti- 
mately totaled more than $62,000,000. 

An area of 130 ac., comprising the important part of the colo- 
nial city, \\,as restored to its former appearance, and more than 
3.000 additional acres were acquired to protect the restored area. 
I n  the course of the work, 700 modern structures were torn down 
or removed; 83 existing, original buildings were restored; and 
413 buildings were reconstructed on their original foundations. 
The  exhibition buildings, which include the capitol and the gover- 
nor's palace, are furnished as they were in the 18th century, and 
the entire area has been landscaped to recover its colonial appear- 
ance. From its inception, the restoration has been based upon 
intensive and continuous architectural, archaeological and histori- 
cal research. To  give visitors a brief experience in 18th-century 
Iife, Colonial Williamsburg carries out a vigorous interpretive 
program. An information centre, located just outside the res- 
toration. introduces visitors to the history and importance of 
Williamsburg; within the restored area costumed hostesses, crafts- 
men, militiamen and attendants give the city a flavour of living 
history. 

For  comparative population figures see table in VIRGINIA: Popu- 
lation. 

B ~ s ~ ~ o ~ ~ a ~ ~ ~ . - R u t h e r f o o r d  Goodwin, A Brief and True Report 
Concerning Williamsburg in Virginia (1941) ; Marcus Whiffen, The 
Public Buildings of Williumsburg (1958) ; Colonial Williamsburg Oficial 
Guide Book (1957) ; The Eighteenth-Century Houses o f  Williai~zsburg 
(1960). (M. BR.) 

WILLIAMSON, WILLIAM CRAWFORD (18 16-1895), 
English naturalist, one of the founders of modern paleobotany, was 
born a t  Scarborough, Yorkshire, on Nov. 24, 1816. He early ac- 
quired a knowledge of geoIogy and natural history. Successively 
a n  apprentice apothecary, medical student, museum curator and 

physician, he was appointed professor of natural history at  Owens 
college, Manchester, in 1851, where he taught until 1892. Wil- 
liamson died at  Clapham Common, London, on June 23, 1895. 

Among Williamson's earlier works are accounts of Volvox  (1851- 
52) and Foraminifera (1858). He had meanwhile begun the seri- 
ous study of fossil plants; his paleobotanical researches culminated 
in the 19 memoirs under the title O n  the  Organisation of the Fossil 
Plants of the Coal Measures (1872-94) that established William- 
son as a leader in the field. These studies continued in three mem- 
oirs (1895-96) written with D. H.  Scott (q.v.). Notable also are 
Williamson's papers on Sphenophyllum, Lepidodendron and "Stig-  
maria," and his work on isolated seeds. He rightly maintained that 
certain fossils containing secondary wood-then considered a 
phanerogamic characteristic-were in reality cryptogams. 

Williamson's Reminiscences of a Yorksitzre Naturalist (1896) 
contains an approximate list of his more than 150 publications. 

(J. W. TT.) 
WILLIAMSPORT, a city in north-central Pennsylvania, U.S., 

and seat of Lycoming county, is on the north bank of the west 
branch of the Susquehanna river, 85 mi. N. of Harrisburg. 

Founded in 1795 near the site of a Revolutionary War Indian 
massacre, Williamsport became the seat for the new Lycoming 
county, the largest county (1,215 sq mi.) in Pennsylvania. Char- 
tered as a borough in 1806, it became a city in 1866. In  the 1860s 
the U.S. lumber industry was centred there as logs were floated 
down the upper tributaries of the Susquehanna. In  1871 a "saw- 
dust war" developed during a wage strike by lumber workers. As 
the forests disappeared, and new forests were opened in the west, 
the lumber industry dwindled. With more diversified industry in 
the second half of the 20th century, the city's major industries 
concerned metal products, including aircraft engines, boilers, wire 
rope. fire hydrants and valves. Textile mills made broad silks, 
braids, clothing, hosiery and shirts. Hardwood flooring, furniture 
and leather products continued in importance. 

A Methodist academy founded in 1812 later became Williams- 
port-Dickinson junior college and in 1948 Lycoming college. Wil- 
liamsport Technical institute is a trade school. Four city parks 
have an area of about 250 ac. Williamsport is the home of Little 
league baseball and the annual ~vorld series are held in the city. 
The meekly newspaper Grit  is distributed nationally. For com- 
parative population figures, see table in PENNSYLVAXIA. Popula- 
tion. (w. A. C.) 

WILLIAMSTOWN (VICTORIA) : see under MELBOURNE. 
WILLIBRORD (WILBRORD), SAINT (d. 738), English mis- 

sionary, "the apostle of the Frisians," was born about 657. His 
father, MTilgils, an Angle or, as Alcuin styles him, a Saxon, of 
Northumbria, withdrew from the world and constructed for him- 
self a little oratory dedicated to St. Andrew. The king and nobles 
of the district endowed him with estates till he was at  last able 
to build a church, over which Alcuin afterward ruled. Willibrord, 
almost as soon as he was weaned, was sent to be brought up at  
Ripon, where he must doubtless have come under the influence 
of Wilfrid. About the age of 20 the desire of increasing his 
stock of knowledge ( c .  679) drew him to Ireland, which had so 
long been the headquarters of learning in western Europe. Here 
he stayed for 12 years, enjoying the society of Ecgberht and 
Wihtberht. Ecgberht commissioned him as a missionary to the 
North German tribes. 

In his 33rd year ( c .  690) he started with 1 2  companions for the 
mouth of the Rhine. These districts were then occupied by the 
Frisians under their king, Rathbod, who gave allegiance to Pippin of 
Herstal. Pippin befriended Willibrord and sent him to Rome, where 
he a a s  consecrated archbishop (r5ith the name Clemens) by Pope 
Sergius on St. Cecilia's day 696. Bede says that when he returned 
to Frisia his see was fixed in Ultrajectum (Utrecht) . He spent several 
years in founding churches and evangelizing, till his success tempted 
him to pass into other districts From Denmark he carried away 30 
boys to he brought up among the Franks. When Pippin died, Willibrord 
iound a supporter in his son Charles Martel. He was assisted for three 
years in his missionary work by St. Boniface (719-722). 

He was still living when Bede wrote in 731. A passage in one of 
Boniiace's letters to Stephen I11 speaks of his preaching to the Frisians 
for 50 years, apparently reckoning from the time of his consecration. 
This would fix the date o i  his death in 738; and, as Alcuin reports he 
was 81 years old when he died, it may be inferred that he was born in 
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657. The day of his death was Nov. 6. 

WILLIS, ROBERT (1  800-187 5): British professor distin- 
guished for his teaching and research in applied mechanics and for 
his contributions to architectural archaeology, was born in London, 
Feb. 27, 1800. Educated at Caius college, Cambridge, he was 
elected a fellow in 1826 and ordained the following year. He 
worked for some time on the phenomena of sound, being elected 
to the Royal society in 1830, and in 1837 he became Jacksonian 
professor of experimental philosophy, confining his attention par- 
ticularly to applied mechanics and mechanisms. .4n original mem- 
ber of the British Association for the Advancement of Science. he 
was president in 1862 and contributed important papers on gear 
teeth (1837) and on the effect of moving loads on bridges (18491, 
the result of his researches for the royal commission on the appli- 
cation of iron to railway structures. 

JVillis was also an antiquary and a student of architecture 
and wrote many papers on the history and construction of English 
cathedrals. However, his most lasting memorial is the professor- 
ship of mechanism and applied mechanics and the university de- 
partment of engineering, which were established at Cambridge on 
his death there, Feb. 28, 1875. (J. F. BR.) 

WILLIS, THOMAS (1621-1675), English anatomist and 
physician, was born on Jan. 2 7 ,  1621, the son of a well-educated 
landowner who lived near Oxford. He attended Christ Church col- 
lege, Oxford, graduating in 1639. Despite his military service on 
the royalist side during the Civil War, he was able to continue his 
studies and established a scientific reputation through his pub- 
lication entitled Of Fer?neatatio?z, of Feavers, arzd of Grines. He 
became Sedleian professor of natural philosophy at Oxford in 1660. 
While holding this position, LVillis published his most important 
work, Cerehri a~zatome nervorzwzque descriptio et ~ l s u s  (1664), in 
which he described what is still known in the anatomy of the brain 
as the circle of Willis. 

I n  166; he moved to London to practise medicine. Although he 
carried on the largest fashionable practice of his time, he con- 
tinued to study and to write extensively. He was the author of 
the first important treatise on diabetes to be translated from 
Latin into English; this appeared in a chapter of Phar??zacee~tice 
Rationalis-Shewirzg the Signs, Caztses and Cures of Most  Dis- 
te?lzpers. He described the typical symptoms of diabetes, includ- 
ing the thirst, increased urination and sweetness of the urine, "as 
if there had been Sugar or Honey in it." Willis' career was termi- 
nated prematurely by his death from pleurisy and pneumonia on 
Nov. 11, 1675. 

See Frank N. Allan, "The Writings of Thomas Willis, M.D.: Diabetes 
Three Hundred Years Ago," Diabetes, 2 : 74-73 (Jan.-Feb. 1953). 

(F. N. -4.) 

WILLISTON, SAMUEL WENDELL (1852-1 918), pale- 
ontologist and entomologist who became the leading U.S. author- 
ity of his time on fossil reptiles and amphibians, was born in 
Boston. Mass., on July 10, 1852, but nas  reared in Manhattan, 
Kan.. where he graduated from Kansas State Agricultural college 
(later Kansas State College of Agriculture and Applied Science) 
in 1872. Having successfully participated in a fossil-collecting 
trip on behalf of 0. C. Marsh of \-ale university, he was invited 
in 1876 to go to S e w  Haven as an assistant to 3larsh. He served 
in this capacity for much of the time for the next nine years, 
meanwhile earning both the M D. and Ph.D. at Yale. Dissatisfied, 
Williston finally broke x i th  Marsh in 1855. After some years 
spent in teaching and the practice of medicine in Sen, Haven, he 
went in 1890 to the University of Kansas, where, during the next 
12 years. he was professor of geology and of anatomy and later 
dean of the school of medicine. 1% 1902 he lyas called to The 
University of Chicago as professor of vertebrate paleontology. 
Forbidden under Marsh to publish on fossils, Willlston early took 
up the study of entomology and became an authority on the 
Diptera. His main interest. however, continued to be fossil verte- 
brates. At Kansas, his researches lay mainly in the abundant 
marine reptiles of the chalk deposits of that state. At Chicago his 
interests turned to the Permian red beds of Texas and N e ~ i  llexico, 
from nhich, with the assistance of the veteran collector Paul C:. 
Miller, he described a great series of early tetrapods. His most 

important work was the posthumous Osteology o f  t he  Rep t i l e s  
(1925), setting forth his mature conclusions on reptilian classifica- 
tion and phyl&eny. Williston died at  Chicago, Aug. 18, 1918. 

(,4. S. RR.) 
WILLKIE, WENDELL LEWIS (1892-1944), U.S. busi- 

nessman and presidential candidate, was born Feb. 18, 1892, in 
E l~ i~ood .  Ind. His father mas a lawyer and judge. and his mother  
was Indiana's first woman attorney. Willkie attended Culver Mili- 
tary academy and Indiana university (B.A., 1913; LL.B., 1916). 
and practised law with his father before entering the U.S. army 
in World War I. I n  Jan. 1918 he married Edith Wilk of Rush- 
ville, Ind. After the \Tar, LVillkie spent a year mith the Firestone 
Tire and Rubber company before joining the law firm of &lather 
and Newbitt in Akron, 0. I n  1929 he moved to New York to 
handle legal work for Commonwealth and Southern corporation, a 
utilities holding company. Four years later, he became president 
of Commonwealth and Southern. 

After 1933 Willkie engaged in a public feud with the federal 
government over competition from the Tennessee Valley authority 
(TYA),  climaxed in July 1939 by the sale of Commonwealth and 
Southern's Tennessee holdings to TVA for $78.600,000. Although 
he had been a Democrat. Willkie's effective criticism of the New 
Deal and his widely circulated article in Fovtzlne (April 1940) 
entitled "We, the People" made him a dark horse candidate for  
the Republican party. Despite a late start limited organization 
and opposition of the Republican party leadership. 'Cliillkie per- 
formed a miracle of modern politics. To chants of "\Ve Want  
Willkie ! "  from the galleries in Philadelphia, he was nominated on 
the sixth ballot. LVillkie carried only 10 states and was defeated 
by an electoral vote of 449 to 82; but he polled 22,305.198 to 
Roosevelt's 27,244,160, more popular votes than any previous 
Republican candidate. 

Long before the attack on Pearl Harbor, Ll'illkie advocated giv- 
ing aid to the Allies. He went to England in 1941 and to the middle 
east, the Soviet Union and China in 1942. In  the latter year he 
 as named chairman of the board of Twentieth Century-Fox Film 
corporation His book One Wor ld  (1943) was largely a n  out- 
growth of his travels and was a strong plea for postwar interna- 
tional co-operation. 

Support of Roosevelt's war policies brought considerable op- 
position to Willkie's renomination in 1944; and, after his defeat 
in the LVisconsin primary, he withdrew from the race. H e  died in 
New York city on Oct. 8, 1944. (G .  WO.) 

WILLOW (Salix), a genus of plants constituting, u i t h  the  
poplar (Popu lus ) ,  the family Salicaceae. 'CVillows are trees o r  
shrubs, varying in height from a few inches, like the small British 
S .  herbacea and arctic species generally, to 120 ft.. and occurring 
most abundantly in cold or temperate cliinates in both hemispheres, 
and generally in moist situations. Their leaves are deciduous. al- 
ternate, simple and generally much longer than broad, whence 
thc term ~'illo~v-leaved has become proverbial. At their base they 
are provided with stipules, which are also modified to form the 
scales investing the winter buds. 

The floners are borne in catkins. which are on one tree male 
(staminate) only. on another female (pistillate). Each staminate 
flomer is borne in the axil of a small scale or bract, and consists 
usually of two but sometimes of more stamens I n  addition there 
are one or two small glandular orgdns. the nectaries. The pistillate 
flowers are equally simple and also arise in the axil of a bract; they 
show a very short stalk, surmounted by two carpels adherent one 
to the other for their nhole length, except that the upper ends of 
the styles are separated into t ~ ~ o  stigmas; nectaries are present in  
these flowers also. When rlpe the two carpels sepal'ate in the form 
of tn70 valves and liberate a large number of seeds, each provided 
at  the base mith a tuft of silky hairs. The flowers appear gen- 
erally before the leaves and are thus rendered more conspicuous, 
while transport of pollen by the wind is facilitated. Fertilization 
is effected by insects. especially by bees; but some pollen must 
also be transported by the wind to the pistillate flowers, especially 
in arctic species which, in spite of the poverty of insect life. set 
abundant fruit. The tuft of hairs a t  the base facilitates rapid 
dispersion of the seed. 



Although the limitations of the genus are well marked, and its 
recognition in consequence easy, it  is otherwise with regard to 
the species. The greatest difference of opinion exists among 
botanists as to their number and the bounds to be assigned to 
each; and the extensive cross-fertilization that takes place between 
the species, resulting in numerous hybrid forms, intensifies the 
difficulty. 

Species a n d  Distribution.- N. J. Andersson, a Swede, who 
spent nearIy 2 j years in their investigation, published a monograph 
on the genus. H e  admitted about ~ o o  species. C. S. Sargent 
(Si lva o f  North America) suggested 160 t o  170 as the number of 
distinguishable species. In  North America upward of 70 native 
species occur, together with numerous varieties and natural hybrid 
forms. Some botanists have enumerated 80 species from Great 
Britain, while others count only 1 2  or I j .  Buchanan White, who 
made a special study of the British willows, grouped them under 
17 species with numerous varieties and hybrids. 

Of the North American species about 25 attain the stature of 
trees. The black willow ( S .  nigra), the largest and most conspicu- 
ous willow of eastern n'orth America, reaches a height of 1 2 0  ft., 
with a trunk 3 ft. in diameter. Other well-known willow trees 
found east of the Rocky mountains are the peach-leaved willow 
( S .  amygdaloides), sometimes 70 ft. high; the pussy willow ( S .  dis- 
color), 10 ft. to 25 ft. high; the shining willow ( S .  lucida), occa- 
sionally 20 ft. high; the beaked willow (S. bebb ima) ,  rarely 25 i t .  
high; and the sandbar willow ( S .  interior). Some of the foregoing 
range northward and westward to British Columbia, Alaska and the 
Arctic circle. Interesting shrubby species found chiefly east of 
the Rocky mountains are the autumn'willow ( S .  serissima), with 
fruit maturing in the autumn; the broad-leaved willow ( S .  nlauco- 
phylla),  found on sand dunes; 
the furry willow ( S .  adeno- 
phylla),  of lake and river shores; 
the silky willow ( S .  sericea), 
with silky leaves; the hoary wil- 
low (S .  candida), with sagelike 
foliage; and the prairie willow 
( S .  humilis) and the dwarf pussy 
willow ( S .  tristis) , both low slen- 
der shrubs. 

Among noteworthy willows 
found in the Pacific states and 
northward are the western black 
u~illow ( S .  lariandra), sometimes 
45 ft .  high; the red willow ( S .  
laevigata), 2 0  ft. to jo ft. high; 
the California white urillow or 
arroyo willow ( S .  lasiolepis), 8 f t .  
to  20 ft .  high; and the Sitka or 
velvet willow ( S .  sitchensis) , 
sometimes 30 ft. high, which 
grows from California to Alaska. 

Several old world willows. 
widely planted for ornament and R O C H E  

other purposes in eastern North BLACKWlLLOW (SALIX NIGRA) CAT- 
K I N S  

America, have become exten- 
sively naturalized, especially the white willow ( S .  alba),  the yel- 
low willow ( S .  vitellina), the weeping willow ( S .  babylonica), the 
brittle or crack willow ( S .  fragilis) and the purple willow ( S .  pur- 
purea). The basket willow (S. vi?rzimlis), the bay willow (S .  
pentandra) and the goat willow or sallow ( S .  caprea) have become 
sparingly naturalized. 

Economic Value.-As timber trees many of the species are 
valuable for their rapidity of growth and for the production of light 
durable wood, serviceable for many purposes. Among the best 
trees of this kind are S.  fragilis, the crack willow, and S .  alba, the 
white or Huntingdon willow. These trees are usually found grow- 
ing by riverbanks or in other moist situations, and are generally 
pollarded for the purpose of securing a crop of straight poles. The 
wood of S .  alba var. calva is used for cricket bats; there is a great 
difference in the value for this purpose of timber from different 
soils; and wood of the pistillate tree is said to be preferable to 

that of the staminate. S .  caprea, a hedgerow tree, generally grows 
in drier situations. I t  is a useful timber tree, and its wood, like 
that of S.  alba, is prized in the manufacture of charcoal. Its 
catkins are collected in celebration of Palm Sunday, the bright- 
coloured flowers being available in early spring. Certain types 
of willow are largely used for basketmaking and wickerwork. The 
species employed for this purpose are known under the collec- 
tive name of osiers. (See OSIER.) S .  acuminata and other species 
do well by the seaside, and are serviceable as windscreens, nurse 
trees and hedges. S .  daphnoides, S .  repens and other dwarf kinds 
are useful for binding heathy or sandy soil. In addition to their 
use for timber or basketmaking, willows contain a large quantity 
of tannin in their bark. A medicinal glucoside named salicin (q.v.)  
is also extracted from the bark. The wood, especially of S.  alba, is 
used for paper pulp. As ornamental trees some willows also take 
a high rank. The white willow is a great favourite, while the 
drooping habit of the weeping willow renders it very attractive. 
Though named S.  babylonica, it is really a native of China, from 
which it has been widely spread by man; the willow of the Eu- 
phrates (Ps. cxxxvii) is in all probability Populus euphratica. 
S .  repens var. rosmarinifolia is remarkable for its very narrow 
leaves-purplish above, silvery beneath. 

WILLOW HERB, the popular name for species of Epilo- 
bium, a genus (of the evening primrose family, Onagraceae) of 
often tall herbaceous plants. The genus embraces upwards of 
200 species. The slender stems bear narrow leaves and pink or 
purple flowers, which in the great willow herb ( E .  angustifolium) 
are one inch in diameter and form showy spikes; this is one of 
the fireweeds found throughout the north temperate zone, es- 
pecially after forest fires. The hairy willow herb, E. hirsutum, 
found by sides of ditches and rivers, is popularly known in the 
United States as apple pie, and in England as codlins and cream. 
In Sorth America willow herbs are common; E. angustifoliuvz is 
native across the continent, and E. hirsuturn is extensively natural- 
ized in the eastern states and Canada. The spread of both species 
is facilitated k y  copious, tufted seeds. (N. TR.) 

WILLSTATTER, RICHARD (1872-1942), German or- 
ganic chemist whose studies of the structure of chlorophyll (q .v . ) ,  
demonstrating the central magnesium atom, the pyrrole rings and 
the presence of phytol won him the Nobel prize in 1915, was born 
at Karlsruhe, Aug. 13,  1872. These and similar researches on the 
pigments of the blood formed the basis for the later work of Hans 
Fischer who was named Nobel laureate in 1930 for his complete 
synthesis of hemin. 

Willstatter studied at  Munich underSAdolf von Baeyer, (q . v . ) ,  
obtaining his doctorate in 1894. In  1905 he became professor at  
Zurich. He was director of the Kaiser Wilhelm institute in Berlin 
(1912-16) and then succeeded his old teacher Baeyer at  the Uni- 
verslty of Munich. H c  resigned because of anti-Jewish pressure 
in 1925, but continued his work privately, first in Munich, and 
later in Switzerland. 

Willstatter began his career with an investigation of plant alka- 
loids, determining (1898)  the structures of tropine, atropine and 
cocaine, and synthesizing several alkaloids including tropine. 
There followed a penetrating study of the quinones, culminating in 
the determination of the structure of aniline black. Next came 
the work on blood pigments and chlorophyll, leading to further 
investigations which revealed the structures of many of the pig- 
ments of flowers and fruits. 

In his later years, Willstatter took up the study of enzymes and 
of catalytic hydrogenation, particularly in the presence of oxygen. 
His work on the degradation of cellulose was used as the basis 
for the process for obtaining glucose from wood. He also in- 
vestigated the phenomenon of fermentation, and was a pioneer in 
the use of hydrogels for absorption. 

I t  was characteristic of Willstatter that he attempted only diffi- 
cult problems, remarking that the greatest joy in research came 
from overcoming obstacles. He also stated that the highest goal 
of science is the improvement of the lot of humanity, and he was 
particularly proud of his syntheses of hypnotics and narcotics, 
which included cocaine and Avertin. 

He died in forced exile a t  Locarno, Switz., on Aug. 3, 1942. His 
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autobiography, A z ~ s  meinem Lebea, was published in 1949. 

For additional biographical details see R. ..\darns, J .  Awzer. Clzern. 
Soc., 65:127 (1943); F. Haber e t  al., Naturwissenschafte?~, 20:GOl 
( 1932 ) .  

WILLUGHBY, FRANCIS (1635-1672), English naturalist, 
ornithologist and ichthyologist, born at  Middleton, JVar~~ickshire, 
was the pupil, friend and patron, as ,yell as the active and original 
co-worker, of John Ray ( q . ~ . ) ,  and hence to be reckoned as one 
of the most important precursors of Linnaeus. His connection 
with Ray dated from his studies at  Trinity college, Cambridge 
(1653-59), and he made an extensive continental tour with Ray in 
1663-64. The specimens, figures and notes they accumulated were 
in great part elaborated into JVillughby's Ornithologia, posthu- 
mously published in 1676 and translated by Ray as The  Omi- 
thology of Francis T'Villughby (1678) ; the same friend published 
his Historie Pisciztqn (1686). In  Ray's preface to the Ornithology 
he gives J\'illughby much of the credit usually assigned to himself, 
both as critic and systematist. Willughby was an original fellow 
'of the Royal society, organized in 1663. He died at  Middleton 
hall on July 3, 1672. 

WILEYS, JOHN NORTH (1873-1935), early U.S. auto- 
mobile manufacturer, was born in Canandaigua, N.Y., on Oct. 25, 
1873. In  1898 he organized the Elmira Arms Co. and then turned 
to the production of bicycles. 'i\'illys also acted as dealer for the 
Overland automobile, and he bought the company when it was in 
financial difficulties during the panic of 1907, changing its name 
to Willys-Overland. In  1909 he purchased the plant of the Pope- 
Toledo company and expanded the lVillys-Overland operation. By 
1916 only the Ford outsold the JITillps-Overland. mTiliys was ap- 
pointed Cnited States ambassador to Poland in 1930. He resigned 
in 1932 and resumed control of the \Villys-Overland company, 
which was in financial trouble. The firm went into receivership 
in 1933. TVillys died on Aug. 26, 1935. , (31. J.  BI.) 

WIEMETTE, a residential village of Cook county, in north- 
eastern Illinois, US. ,  is 14 mi. N. of do~vntown Chicago and 
borders Lake &Iichigan on the east and Evanston on the south. 
Public beach, park and other recreational facilities are among the 
best on the Xorth Shore, a residential area comprising suburbs 
north of Chicago. There is a U.S. coast guard station at the lake 
harbour, which provides mooring for pleasure craft. 

The name is derived from Antoine Ouilmette, a French fur trader 
~5-11o lived there. The village \\-as founded in 1869 and incorpo- 
rated in 1872; it established council-manager government in 1930. 
A tourist attraction is the Baha'i temple, a house of worship of 
the Baha'i faith (q.zl.) .  For comparative population figures see 
table in ILLIS~IS : Popz~lafion.  (H. H. GR.) 

WILMINGTON, a city in Dela~va.re, US.;  and seat of New 
Castle county, is a t  the confluence of the Christina river and the 
Delaware; the city extends along both banks of the Christina and 
of Brandywine creek, xvhich joins the Christina just above its 
mouth. Pop. (1960) city 95:827 ; standard metropo!itan statistical 
area ( N e ~ v  Castle county in Delaware and Salem county in New 
Jersey) 366!157. The oldest permanent settlement in the Dela- 
ware River valley, Wilmington was founded in 1638 by Swedish 
settlers under the leadership of Peter. Ninuit (see DEL.AT.VAKE: 
History) .  Then called Ft.  Christina, it was captured by the Dutch 
under Peter Stuyvesant in 1655 after a short siege by land and 
water. In  turn the Dutch, who had named the town Altena, were 
conquered by the English in 1664. 

For its first 100 years the settlement Tyas a small agricultural 
hamlet. I n  the 1730s enterprising Quakers moved there from 
Pennsylvania and developed it into a prosperous port and market 
town. They secured a borough charter from Thomas Penn, the 
proprietor, who named the toT1.n for his friend Spencer Compton, 
earl of JVilmington (1673-1743), who had no other connection 
with it. 

By the time of the American Revolution: JI:iln~ington, though 
still small, \\.as the largest town in Dela~i-are. Its growth vas 
due to facilities for transportation afforded by the Christina and 
to the fertility of neighbouring farmlands. Farmers in Lancaster 
county, Pennsylvania, brought their goods to Wilmington to be 
sent on by water to Philadelphia, farther to the east and north. 

Mills on neighbouring streams processed wheat and corn for mar- 
ket. The Brandymine, just north of Wilmington, was a miller's 
paradise, remarkable for its steady flow and numerous millsites. 
Sawmills, grist mills, textile mills anc! paper mills were built on its 
banks and by the 1790s its flour mills were the largest in the 
United States. In 1802 a French immigrant, Eleuthkre IrknCe du 
Pont de Nemours, established a powder mill, the beginning of the 
most famous business in Delaware. 

I n  the 1830s \$'ilmington'began to develop i,p~dly as  a manu- 
facturing centre. It received a city charter in 1832, and in 1837 
the Philadelphia, Wilmington and Baltimore railroad (now part of 
the Pennsylvania system) was completed, giving \ITilmington easy 
rail connection with all the principal cities of the east coast. The  
characteristic of its manufacturing in the next century was variety, 
with iron-hulled ships, leather. textiles, iron and steel goods, and 
vulcanized fibre among the chief products. 

I n  the 20th century, three Wilmington powder companies, the 
Ilercules Powder company, the Atlas Po-der company and es- 
pecially E. I .  du Pont de Nemours and company, expanded into 
the chemical industry and the city became the centre of their ad- 
ministration and experimentation, but of' only a small part of their 
manufacturing. Therefore in Wilmington's fourth century, be- 
ginning in the 1930s, it continued to be a manufacturing city and 
port but was also a white-collar centre and the home of many 
business executives, scientists and technologists, particularly those 
connected with the chemical industry. In the same period, its 
growth overleaped the city boundaries, and housing, industrial es- 
tablishments and shopping centres began moving into the neigh- 
bouring countryside. The population of Wilmington is changing 
very little within the city boundaries, but the remainder of New 
Castle county experienced its most rapid growth in history after 
l o r d  a I In  1920 l17ilmington included over half the popu- 
lation of the entire state; 40 years later there were more people 
in the suburbs than in the city. 

Transportation facilities include the Wilmington Marine ter- 
minal on the Christina, which serves ocean-going ships; the New 
Castle county airport; and railroad passenger and freight service. 
Recreational facilities include the Playhouse theatre in the D u  
Pont building, and public parks, the largest of which are those 
on both shores of the Brandywine. Historic sites and museums 
include Fort Christina State park, Old Swedes church. Historical 
Society of Delaware (Old Town hall), the Hagley museum (of 
industrial history) on the Brandywine and the Henry Francis du 
Pont Winterthur museum. For comparative population figures 
see table in DELAWARE: Population. 

BIBLIOGRAPHY.-Henry Seidel Canby, The Age o f  Coirfidence (1934) ; 
Jeannette Eckman, ed., Delaware: a Gzlide to the F i ~ s t  State (1955) ; 
Anna T. Lincoln, Wilnti7zgto7z, Delaware: Tlzvee Celztz~ries ztndev Four 
Flags, 1609-1937 (1937) ; Elizabeth Montgomery, Rc?7ziiziscences o f  
Wil?iziizgtoiz ( 1 8 5 1 ) .  ( J .  A. Mu.) 

WILMINGTON, the chief seaport of North Carolina. U S . ,  
a port of entry and seat of New Hanover county, is in the south- 
eastern part of the state on Cape Fear river. 30 mi. above its 
entrance and 115 mi. S.E. of Raleigh. Connected with the ocean 
by a 34-ft. river channel, its spacious f r e s h - ~ ~ a t e r  harbour has 
public and private shipping accommodations. An important dis- 
tribution point for its major imports, petroleum and its deriva- 
tives, it also imports fertilizer materials and numerous other 
products. The principal exports are wood pulp, pulp~vood and scrap 
metal. Wilmington is the trading centre of a thriving truck-, 
tobacco- and flower-growing area; its industry includes textiles. 
wearing apparel, wood and wood products, commercial boilers and 
fertilizer. I t  is also the centre of a resort and sports fishing area. 

In  the early 1730s adjacent settlements known as New Liver- 
pool and Xem Carthage were laid out; the whole soon became 
known as New Town (Kewton) to distinguish it from the older 
tovn of Brunsmick, forn~erly located downstream. I n  1730 it  was 
incorporated as a town and renamed in honour of the English 
political leader Spencer Compton, earl of lvilminpton. TVilming- 
ton was the centre of violent resistance to the Stamp act in 1765- 
65. and nearby, in Feb. l i76 .  a British effort to conquer the 
colonies by division was frustrated at  the battle of Rloore's Creek 
Bridge. In  the spring of 1781 it was occupied for several weeks 



WILMOT-WILSON 
by Cornwallis. A centre of Civil War blockade running and the 
last Confederate port to close, it was open until Jan. 15, 1865, 
when Ft.  Fisher ( 2 2  mi. S.) fell before a land and sea attack. I t  
was incorporated as a city in 1866 and adopted a council-manager 
government in 1941. For comparative population figures see 
table in NORTH CAROLINA: Popz~lation. (E. L. LE.) 

WILMOT, DAVID (1814-1868), U.S. political leader, born 
a t  Bethany, Pa., Jan. 20, 1814. H e  was admitted to the bar 
in 1834 and practised law in Towanda. H e  entered politics as 
a Democrat, served in the national house of representatives 
(184 j- j I ) ,  and, although he favoured the Walker tariff, the 
Mexican War and other party measures, he opposed the extension 
of slavery. On Aug. 8, 1846, on behalf of advocates of the re- 
striction of slavery he offered an amendment to a bill appropriating 
$2,000.000 to settle the U.S. boundary with Mexico by purchase 
of land if necessary, to the effect that "neither slavery nor in- 
voluntary servitude shall ever exist in any part of the said ter- 
ritory" acquired from Mexico. The bill including the i~7iiilmot 
proviso, as the amendment was called, passed the house, but was 
defeated by the senate's adjournment. Although the Wilmot 
proviso failed again in 1847, it  was revived in the house again and 
again in the two years following. Out of the efforts of the Demo- 
crats and Whigs to subordinate this issue grew the Republican 
party that definitely accepted the principle of the proviso. Wilmot 
supported Martin Van Buren in 1848 and entered the Republican 
party a t  the time of its formation. Wilmot was president judge 
of the 13th judicial district of Pennsylvania in 1853-61, U.S. 
senator in 1861-63 and judge of the U.S. court of claims in 1863- 
68. H e  died at  Towanda, Pa., March 16, 1868. 

WILSON, ALEXANDER ( I  766-1813), Scottish-American 
ornithologist and poet, author of American Ornithology, a pioneer 
work on North American birds, was born in Paisley, Renfrewshire, 
Scot., on July 6, 1766. At 13 he was apprenticed to a weaver, but 
in 1789 he rebelled and became a peddler; traveling throughout 
eastern Scotland, he composed numerous dialect poems treating 
his lot or depicting with broad humour the life and poverty of the 
common folk. The most famous of these productions, IVatty and 
Meg, published as a penny chapbook, is said to have sold to the 
number of ~oo.ooo copies within a few weeks and to have been 
praised by Robert Burns. In  the labour troubles which arose at 
this time Wilson's sympathies were naturally with the oppressed 
weavers. H e  published a number of lampoons in verse, for which 
he was convicted of libel and compelled to burn his satires at  the 
town cross; later, unable to pay a fine, he was imprisoned. Beset 
by these events Wilson, with his nephew William Duncan, emi- 
grated as a deck passenger in I 794 to America, landing with only a 
gun and the clothes on hls back. His years of poverty and hard- 
ship were not over, but a turning point came when, in 1802, as a 
village schoolmaster near Philadelphia, he met William Bartram, 
the naturalist, who encouraged him in his drawing and collecting 
"of all the birds in this part of North America." In  1807 he ob- 
tained the assistant editorship of the American edition of Abraham 
Rees's Cyclopaedia, and thus acquired more means and leisure fpr 
his great mork, American Ornithology, the first volume of which 
appeared in 1808. By 1813 seven volumes had appeared. Wilson 
died a t  Philadelphia on Aug. 23, 1813. 

Wilson's poems and literary prose were edited with a memoir by 
A. B. Grosart in 1876, a statue being erected to him in Paisley the 
same year. The eighth and ninth volumes of the American Orni- 
thology were edited after his death by his friend George Ord, who 
published an early Sketch o f  the Lzje of  Alexander W i l s ~ n ,  and the 
work was continued by Lucien Bonaparte. The complete Omi- 
thology has been republished several times. 

WILSON, CHARLES THOMSON REES (1869-1959), 
Scottish physicist who made the paths of electrically charged 
particles visible by means of the so-called "Wilson cloud chamber," 
for which work he was awarded the Nobel prize for physics in 
1927, jointly with A. H. Compton (9 .v . ) .  He was born on 
Feb. 14, 1869, a t  Glencorse, near Edinburgh, Scot., and was edu- 
cated a t  Owens college, Manchester, and Sidney Sussex college, 
Cambridge. He was Clerk Maxwell student in the Cavendish 
laboratory, Cambridge, and in 1900 he was appointed lecturer in 

physics and elected a fellow of the Royal society. From 1925 to 
I934 he mas Jacksonian professor of natural philosophy a t  Cam- 
bridge. He studied the formation of clouds and mists as well as 
atmospheric electricity for many years and between 189 j and 1911 
he applied his knowledge of the condensation of water vapour in 
his work on the Wilson cloud chamber. These researches on the 
paths of electrically charged particles were based on the observa- 
tion that the sudden expansion of moist air above certain limits 
led to the condensation of droplets of ~ \ a t e r  even in the absence of 
dust particles. Wilson concluded that in dust-free air the nuclei 
effecting condensation were electrically charged particles or ions, 
and demonstrated the correctness of this inference by experiments 
with a variety of ionizing rays. H e  then realized that it should be 
possible to photograph the track of an ionizing particle passing 
through moisture saturated air, suddenly and adequately expanded, 
because minute water droplets would condense on the ions pro- 
duced by the particle along its path through the moisture saturated 
air. The first test was made with X rays and it revealed the track 
of the electrons ejected by the rays. Similarly, the tracks of alpha 
particles were photographed; and this ingenious method proved 
of the greatest advantage in the study of the subatomic particles, 
as, for instance, in the determination of the fundamental electronic 
charge, e, and in the study of cosmic rays, while it led also to 
the discovery of the positron (see CLOUD CHAMBERS). He died 
Nov. 15, 1959, near Edinburgh. (D. McK.) 

WILSON, EDMUND BEECHER ( I  8 5 6 - I ~ ~ ~ ) ,  U S. bi- 
ologist. an outstanding investigator of the structure and physiology 
of cells. as well as the early stages of development in animals, 
was born at Geneva. Ill.. on Oct. 19. 18j6. He received a Ph.B. 
degree from the Sheffield scientific school, Yale university, in 1878, 
and his Ph.D. at  Johns Hopkins university, Baltimore, Md., in 
1881. This was followed by an extended period of study in 
Europe, chiefly at  the universities of Cambridge and Leipzig. as 
uell as the zoological station at  Naples. I t  was during this period 
that he formed close friendships with such men as Anton Dohrn 
and T. Boveri, ~vho  like himself were to wield an immense influ- 
ence in the growth of biology. 

Starting in 1883, IVilson held positions successively at  Williams 
college. Williamstown, Mass., Massachusetts Institute of Tech- 
nology, Cambridge, and Bryn Mawr college. Bryn Mawr, Pa. In  
1891 he joined the department of zoology at  Columbia university, 
where, after servlng as adjunct professor and professor, he became 
Da Costa professor and chairman of the department At Columbia 
he attained international fame and many honours for his re- 
searches He died on March 3, 1939. 

JViIson's stud~es were first concerned with the early stages in the 
embryology of animals, special emphasis being laid on tracing the 
formation of the different types of tissues from certain, individual 
cells. This work on "cell lineage" led him to problems presented 
in the internal organization of the cell. and this was signalized in 
1896 by the publication of his The Cell in Developnzent and In- 
heritance, a book which uas  to have a profound effect on the trend 
of biological thought. On the rediscovery of G. J. Mendel's earlier 
findings in 1900. Wilson at  once recognized their far-reaching 
s~gnificance, and this recognition was to have much influence in 
preparing the way for the great genetical discoveries made in his 
department a t  Columbia by T .  H. Morgan and his associates. In  
1905 LVllson published his first paper on the relation of chromo- 
somes to the determination of sex; this. as well as a series of bril- 
liant studies on the same subject that were published during the 
following eight years, represents the crowning achievement of his 
research actlvitles. Much of his later endeavour mas directed to 
the preparation of the famous thud edi t~on (192j) of The Cell, a 
comprehensive treatlse on the great developments that had oc- 
curred in the field to which he had contributed so much. 

B I B L I O G R ~ P I ~ Y . - T ~ O ~ ~ ~  Hunt Morgan, "Edmund Beecher WiIson," 
Biogu. i l lern.  Nat Acad. Scz, 2 1  315-342 ( I Y ~ o ) ,  contains list of Wil- 
son's publications, H J Muller, "Edmund B U'ilson-an Apprecia- 
tion," Amer. N a t ,  77:s-37 and 142-172 (1943) ; Franz Schrader, "Ed- 
mund Beecher Wilson-Scientist," Columbia Univ. Quart. (Sept 1939). 

(F. SR ) 

WILSON, GEORGE GRAFTON (1863-19 j r ) ,  U.S. inter- 
national lawyer, known particularly for his contribution to the laws 



of naval ~ a r f a r e  and the rules for insurgents, mas born )larch 29, 
1863, at Plainfield, Conn. Educated at Brown university where he 
received his Ph.D. degree (1889) and where he Jvas professor of po- 
litical science (1894-1910), he was professor of international law 
at  Harvard university (1910-363 and at the U.S.'l\'aval M'ar college 
(1900-37). Wilson was a U.S. delegate to the London Xaval con- 
ference, 1909; counselor, American legation, The Hague, 1914; 
editor in chief, Atnerica~z Jozrrnal o f  In.ter?zationul Law, 1924-43; 
and also noted as author of I?ztevnc~tional Law Situations (36 vol., 
1902-37) prepared for the Naval War college. In those volumes 
and in International Law (with George F. Tucker, 1901 ; loth ed., 
1937) Wilson stressed the importance of the laws of war and of 
sovereign consent as basic for international law's binding character. 
He died April 30, 1951, at Cambridge. Mass. (P. S, \Ir,) 

WILSON, HAROLD ALBERT (1874- ), Anglo- 
American physicist. best known for his experiments bearing on the 
theories of Max~vell. Lorentz and Einstein. was born in York, Eng- 
land, Dec. 1. 1874. Educated at  the universities of Leeds (1893- 
9 i ) ,  Cambridge (1895-99 and 1900-05) and Berlin (1899-1900), 
he held professorships at  King's college, University of London 
(1905-09) ; LlcGill unix-ersity. a t  Montreal i 1905;-12 j ; University 
of Glasgow, Scot. (1924-25), and in 1912 he became professor 
of physics at  the opening of the Rice institute in Houston) Tex., 
where he remained until his retirement in 1947. He became a 
naturalized American citizen in Nov. 193 1. 

Wilson was at  the Cavendish laboratory in Cambridge during the 
years 1897--1905 at the time when J. J. Thomson's work on elec- 
trons and positive rays had made it a centre for the study of the 
newly emerging field of the electrical nature of matter. The im- 
petus created by his study at  Cambridge continued unabated 
through the rest of his active life. and led to a steady stream of 
research results. 'IVilson published papers on electrical effects in 
gases and flames, on the emission of electrons by hot bodies: on the 
electronic charge and on the electromotive force in insulators 
moving in a magnetic field. 

Wilson was elected a fellow of the Royal society (1906) and of 
the American Philosophical society (1914). He wrote four books: 
The  Electrical Properties of Flumes and Inca~zdescent Soliris 
(1912). Enperinzental Physics 11915), Jfodenz Plzysics (1928) and 
T h e  Mystcries of tlze A t o m  (1934). (SV. 17. H.) 

WILSON, HENRY (181 2-1875), U.S. vice-president, 1873- 
75 .  was born at  Farmington, S.H., on Feb. 16. 1512. His original 
name, Jeremiah Jones Colbath, was changed by legislative act to 
Henry Wilson when he was 21. He was an indentured farm la- 
bourer as a youth, then learned shoemaking at Natick, Mass., and 
became a small-scale ,shoe manufacturer. Largely self-educated, 
he attracted attention as a stump speaker and \>-as elected to the 
Massachusetts house of representatives in 1840 as a Whig. He 
served in the Xlassachusetts house and senate for several terms. 
Disappointed at the TT'hig party's stand on slavery. he helped form 
the Free-Soil party in 1848, and presided over its national con- 
vention in 1852. He joined the Know-Nothing party in 1854. an 
act that caused him some embarrassment later, but which secured 
him election to the U.S. senate in Jan. 183'5. 

SVilson served in the senate until 1873. His pronounced anti- 
slavery views soon converted him into an uncoinpromising Re- 
publican. He became chairman of the committee on military 
affairs and was responsible for much wartime legislation. He 
opposed President Johnson and supported extreme reconstruction 
measures. After being defeated for vice-president at the Repub- 
lican convention of 1868 he was nominated in 1872 and elected 
for Grant's second term. He died in office from a paralytic stroke, 
Kov. 22, 1875. 

TS'ilson  as a shre17.d political organizer and was always a de- 
fender of the underdog. He ~vrote three volumes on the accom- 
plishments of the American Civil War and reconstruction con- 
gresses. but is best known for his History of tlze Rise n7~d Fall of 
the Slacr Poucr i n  America (3 vol., 1872-i7j. 

See Elias Nason and Thomas Russell, Lije and Pzlblir Se r t ' i c?~  of 
Henvy IT7il~o?: (1876). (E. H KO ) 

WILSON, SIR HENRY HUGHES (1864-1922 r .  British 
soldier, who did great constructive work for the British army and 

was, as much as any man in Great Britain, the builder, though not 
the architect, of the entente wit11 France. ITas born a t  Edge- 
worthsto\\-n, County Longford, Ire., on March 5. 1864, and edu- 
cated at ;\Iarlborough and Sandhurst. His earliest experience 
of active service mas in Burma between 1886 and 1888. H e  served 
in the South African M7ar and before that xvar ended in 1~102 n-as 
brought back to the war ofice. where in the newly formed staff- 
duties directorate It was his task to study and to apply the lessons 
which were learned in South Africa-of which the chief perhaps 
was the necessity of organizing the British army and establishing 
a general staff for the si.udy and application of the principles of 
war. In the work of reform Henry Wilson played a great. i f  still 
subordinate, part and in 1906 he was appointed as con~inandant 
of the Staff college at  Camberley. An inspiring teacher. he gath- 
ered around him a group of young officers upon whom he impressed 
his own viexvs and his own system. He became iinpressed with 
an almost overpowering sense of the imminence o i  -czrrr l-)elween 
France and Germany. The entente Tvas already in existence. and 
if it were to mean anything. must carry ni th  it grave military re,- 
sponsibilities. SYilson: therefore, established close relations with 
the French Staff college, and particularly a close personal friend- 
ship with its commandant, Ferdinand Foch. Cnder his influence 
Wilson became convinced of the danger which 77.33 thre~iteninp 
Europe and made himself acquainted with the Franco-German 
frontier. 

In  1910 he left the Staff college to succeed Sir IV.  Robertson 
as director of military operations. \Yilson concentrated the ia- 
Sours of his directorate upon what he believed to be the vital 
field of operations. He was one of Lord Roberts' most ardent 
supporters in his campaign for national training. Thus, ~ ~ h i l e  
British statesmen were striving for peace, LVilson; acting r~nder  
the chief of the imperial general stafi. was step by step perfecting 
the nation's preparations for war. Hence, in :Lug. 1914 the British 
war office was in a position to bring off a strategical surpri5e. 
Mobilization was rapid and the British expeditionary force was 
landed in France rsithout the loss of a man or a horse. complete 
in every detail. In France IVilson n7as deputy chief of the general 
staff. I t  was therefore natural that he should be appointed prin- 
cipal liaison officer ~ ~ i t h  the French field headquarters. 

Although deeply interested in the life and l ~ e l f a r e  of the private 
soldier, he never really made his mark as a commancler. Early 
in 191i he left the field armies and accompanied Lord IIilner 's 
mission to Russia. In Sov .  1917 he \vent to Versailles as British 
military representative on the newly established Supreme IVar 
council. Three months later he became chlef of the imperial 
general staff. He supported Lloyd George in his efforts to  secure 
unity of command on the western front and strongly pressed for 
the appointment of Foch as the comrriander in chief of the Allied 
forces in France. 

\\'ilson belonged to wnat became known as the eastern school 
of thought rather than to the western, and when the German 
advance rvas checked he worked hard to re-establish that eastern 
front ~vhich was shaken by the Russian Revolution, \\-hen the 
Armistice TT-as declared on Kov. 11, 1918, he had attained the 
rank of general, and in the final honours for the war he v-as pro- 
moted field marbl~al and was given a baronetcy and a grant of 
L10>000. As chief. of the general staff he was military adviser of 
the government during the prolonged negotiations a t  Versailles: 
and subsequently at  numer0u.s conferences. 

Political Career.--Immediately after 11-orld tf-ar T the tro~ibles 
in Ireland came to a head. His position as chief of the imperial 
general staff, under a government with nhose policy in Treland he 
could not agree, became extremely difficult. Cordial relations h f -  
came strained and old friendships were broken. n-hen,  in Feh. 
1922, his tenure at   he war office came to an end, he entered psrlia- 
ment as member for Sor th  Down and placed his military experi- 
ence at the disposal of the government of Xorthern Ireland. In  
the house of commons he quickly established himself as the most 
outspoken critic oi those colleagues with xvhorn in his military 
capacity he had worked so long. and iil so doing he drew upon 
himself the hatred of his fellow countrymen in the 26 Irish 
counties. 



WILSON 
H e  was shot on his doorstep in Eaton place, London, June 22, 

1922, by two Sinn Feiners. (N. MA.) 
WILSON, HENRY MAITLAND WILSON, 1 s ~  BARON 

(1881- ) ,  British field marshal, a leading figure of World War 
11, was born in London on Sept. 5, 1881, and educated at Eton. 
After service in the South African War and World War I, he was 
sent in 1939 to command British troops in Egypt. With Generals 
Wave11 and O'Connor he was largely responsible for the rout of 
the Italian army in the western desert in the winter of 194041. 
Thereafter he held a succession of high commands in the middle 
east, including those of the expedition to Greece in March 1941 
and of the mixed force of British commonwealth and Free French 
troops which wrested Syria from the control of the Vichy govern- 
ment in the summer of that year. I n  1944 he became supreme 
Allied commander in the Mediterranean. Wilson maintained ex- 
cellent relations between the British and U.S. forces, being, in 
Gen. Dwight D. Eisenhower's words, "affectionately known as 
'Jumbo' throughout the Allied forces," and he was a natural choice 
to  succeed Sir John Dill as head of the British joint staff mission 
a t  Washington (1945-47). In  this capacity he attended the 
Ualta and Potsdam conferences. H e  was created a baron in 1946. 
Lord Wilson's book, Eight Years  Overseas, 1939-1947, was pub- 
lished in 1950. (J. R. M. B.) 

WILSON, JAMES (1742-1 798), U.S. constitutional lawyer, 
political theorist, politician and jurist. H e  was born on Sept. 14, 
1742, on his father's farm in the little village of Carskerdy in the 
shire of Fife, Scot. Wilson attended nearby St. Andrew univer- 
sity, which was alive with the spirit of the Scottish Renaissance. 
Forced to cut short his formal education when his father died, he 
tried tutoring and bookkeeping before abandoning Scotland for 
America in 1765. He arrived in Philadelphia during the exciting 
Stamp act days and began anew by teaching Greek and rhetoric 
in the College of Philadelphia. He soon turned with relief to law, 
his true mCtier, and for a year studied under John Dickinson, 
l'eader of the Pennsylvania bar and famous spokesman for colonial 
liberties. He left Philadelphia for Reading in 1767 to start his 
law practice, but in 1770 moved to Carlisle where he married 
Rachel Bird in 1771. By 1774 his training and his talents, both 
of which were of a high order, had carried him to the top of his 
profession in the colony. The publication in that year of his 
treatise (written in 1768), Considerations o n  the  Natzire and Ex- 
t en t  of the  Legislative Authority of the  British Parliament, in 
which he set out a scheme of empire to give the British colonies 
the equivalent of dominion status, spread his fame beyond the 
bounds of Pennsylvania. I n  the power and acuteness of his in- 
telligence he m7as the peer of John Adams and Thomas Jefferson, 
both of whom chose this time to publish schemes similar to Wil- 
son's and thus anticipating the British Commonwealth of the 
future. 

Wilson took his place in the forefront of the revolutionary 
movement in Pennsylvania at  the outset when he became in 1774 
a member of the committee of correspondence in Cumberland 
county and one of the county's delegates to the first continental 
congress at  Philadelphia. His varied activities during the en- 
suing decade represented a valuable contribution to the revolu- 
tionary cause and made him a leader of the emerging nation. More 
important, they prepared Wilson himself for the great work of his 
career a t  the federal Constitutional Convention in 1787. He mas 
a dominant figure in the second continental congress from May 
1775, to Sept. 1777, and signed the Declaration of Independence. 
H e  opposed the radical champions of the strange Pennsylvania 
state constitution of 1776. As a Philadelphia lawyer he adopted 
conservative views that led to an unsuccessful attack on his home 
by a Philadelphia mob in 1779. In  that year he was appointed 
advocate general for France and represented that country in cases 
arising out of its alliance with the American colonies. He also 
became a champion of the Bank of North America and an asso- 
ciate of Robert Morris in his struggle for currency refolm after 
1781. H e  served as an agent representing Pennsylvania in its dis- 
pute with Connecticut over the Wyoming valley in 1782. As a 
member of congress in 1783 and 1785-86 he pressed for an amend- 
tnent to the Articles of Confederation to permit congress to levy 

a general tax. I n  all of these experiences he was led to think 
deeply again and again about the whole problem of government. 

Before coming to the Constitutional Convention at  Philadelphia 
in 1787. Wilson had penetrated to the heart of the great question 
that had perplexed Britain and the American colonies for a gen- 
eration: how to establish viable centrdl authority so necessary if 
the union were to endure and at  the same time preserve the 
local rights that Americans insisted upon. During the convention 
he worked effectively to produce the answer found in the federal 
constitution. (See  CONSTITUTION AND CONSTITUTIONAL LAW: 
United States.) Wilson followed up his work in the federal con- 
vention by leading the fight for ratification in Pennsylvania. In  
1790 he engineered the drafting of a new constitution for the 
state and delivered a series of lectures which are landmarks in 
the evolution of American jurisprudence. An associate justice 
of the first U.S. supreme court, he participated in all of its im- 
portant decisions after 1790 including his notable decision in 
Chisholm v. Georgia. 

In  the winter of 1796-97 long-impending financial ruin brought 
on by his reckless land speculations shattered his health and 
ended his career. He died a broken man, a t  Edenton, K.C., 
Aug. 21, 1798. 

See the standard biography and guide to pertinent sources, Charles 
Page Smith, James Wilson: Founding Father, 1742-1798 (1956). 

(W. W. A.) 

WILSON, JOHN (1 595-1674), English composer of songs 
from Shakespeare plays who may have been the Jacke Wilson men- 
tioned in the stage direction of the first folio edition of Shake- 
speare (1623). Wilson became one of the King's musicians in 
1635, merit to Oxford with the court in the Civil War and after 
the surrender retired to the country for some years. He was 
professor of music at  Oxford from 1656 to 1661. H e  published 
"Psalterium Carolinum" in 1657 and "Cheerful1 Ayres" in 1660. 
He went back to his post as one of the King's musicians at  the 
Restoration and died in London on Feb. 22, 1674. 

WILSON, JOHN (CHRISTOPHER NORTH) (1 785-1854), 
Scottish writer, principal contributor to Blackwood's hlagazine 
in its early days, where his work appeared under the pseudonym 
Christopher North, was born at  Paisley on May 18, 1785, the son 
of a wealthy manufacturer. He mas educated a t  Glasgow and Ox- 
ford universities, entering Magdalen college as a gentleman com- 
moner in 1803. After receiving his B.A. in 1807 he lived at  Elleray, 
his estate on Windermere. Noted for athletic prowess, he also 
cultivated literature, was friendly with Words~vorth and pub- 
lished in 1812 a volume of poems, T h e  Isle of Palms. He married 
in 181 1 and began to read for the Scottish bar in 1813, moving to 
Edinburgh with his family after losing his fortune in 1815. In  
1817 he began to write for the newly founded Blackwood's illaga- 
zine, helping to ensure its success after a doubtful start, and, as 
its chief contributor, influenced its development, though never 
officially editor. The famous series of symposia, Noctes  A m -  
brosianae, begun in 1822. was after 1825 mainly Wilson's work. 

In 1820, largely through political influence, he became profes- 
sor of moral philosophy at  Edinburgh university. He continued, 
however, a voluminous contributor to Blackwood's, especially of 
sketches and miscellaneous and critical essays. He also wrote 
fiction of a sentimental and moral cast. Not an original thinker, 
Wilson relied much, both as teacher and essayist, on the ideas of 
his friend Alexander Blair (professor of rhetoric and belles-lettres 
at the new London university from 1831-341, clothing them with 
his own imaginative and often rhapsodic eloquence. His critical 
views were lively and sometimes penetrating, though erratic and 
often inconsistent. 

He died at  Edinburgh, April 3, 1854, after three years' retire- 
ment on a civil list pension. 

BIBLIOGRAPHY.-J. I?. Ferrier (son-in-law), Works of Professor Nil- 
son, 12 vol. (1855-5s); M. Gordon (daughter), Christopher North, 
2nd ed. (1879) ; Elsie Swann, Christopher North (John Wilson) (1934). 

(R.  G. Cx.) 

WILSON, RICHARD (1714-1782), one of the earliest 
major British painters of landscapes, was born a t  Penegoes, Mont- 
gomeryshire, on Aug. 1, 1714, the son of a clergyman. Sent to 
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London in 1729, he studied portraiture under Thomas Wright and 
worked on his own from about 1735, being among those who 
presented works to the Foundling hospital in 1746. These and 
his "View of Dover" (National Museum of Wales, Cardiff). prob- 
ably dating from 1747, show a growing interest in landscape which 
soon after his arrival in Italy late in 1750 became almost ex- 
clusive. Staying a t  first in Venice he studied the works of Titian, 
meeting the painter F. Zuccarelli and the British collector-consul 
Joseph Smith. Early in I 7 j 2  he went to Rome with U'illiam Lock 
of Norbury, one of the influential art circle which Wilson joined 
there and which included the painters C. J. Vernet and A R. 
Mengs. He remained until 1757, working much for aristocratic 
English tourists and producing not only large landscapes in the 
manner of the Poussins, Salvator Rosa and Claude, but numerous 
drauings of Roman sites and buildings which he used in composing 
Italianate landscapes after his return home. The finest of these 
is a set made for Lord Dartmouth and dated 17 j4. An oil painting 
of 1753. "Rome From the Villa Madama," still, like the drawings 
in the Dartmouth collection, shows how Wilson tempered his 
delicate observation of light and distance with the classical disci- 
pline of the 17th century. Returning to London probably in 1757, 
he became influential as a teacher, and after 1760 as an exhibitor 
with the Society of Artists and the Royal Academy of which in 
1768 he was a founder-member and from 1776 librarian, a post he 
took to relieve his poverty. 

Though continuing to produce Italian landscapes such as the 
"Lake Nemi" (Ford collection, London), dated 1768, Wilson now 
turned to his own country, especially to Wales and the then park- 
like environs of London. The order and clarity, rather than the 
classical apparatus, of Italy survive, but UTilson's exact and 
tranquil recording of clear or suffused air, of distance and varied 
lights, predominates. Works of this class were vital in their 
influence on J. M. W. Turner, John Constable and John Crome, 
and later ones such as "Minchinden House" (Lord Leigh) tend to 
abandon formal composition, using tonal methods of recording 
space. Many works ascribed to him, especially late ones, are 
partly the work of his many pupils. He died near Llanberis, 
Caernarvonshire, on May 12, 1782. See also PAINTING: Great 
Britain. 

BIBLIOGRAPHY.-T. Wright, Some Account of  the Life o f  Richard 
Wilson (1824)  ; J .  Greig (ed.), The Farington Diary, 8 vol. (1922-28) ; 
B. Ford, The Drawings of Richard Wilson (1951) ; B Ford in Burling- 
ton ,Wagazine (May 1951 and Nov. 1952) ; W. G. Constable, Richard 
Wilson (1953) ; E.  K. Waterhouse, Painting in Britain, 1530-1790 
(1953). ( D .  C. T. T.) 

WILSON, ROBERT (d. 16oo), English actor and play- 
wright, was a comedian in the earl of Leicester's company in 1572, 
1574 and 1581, and from 1583 until about 1588 in the Queen's. 
H e  then probably gave up acting for writing. He wrote several 
morality plays. The Three Ladies of London ( I  j84), Three Lords 
of London ( I  590) and The Cobbler's Prophecy (1594) are gener- 
ally ascribed to him. Three Ladies of London contains the episode 
of the attempt of the Jew to recover his debt, afterward adapted 
by Shakespeare in The Merchant of Venice. ROBERT ~%'ILSON 

(1579-I~IO), supposed to be his son, was one of Philip Henslowe's 
dramatic hack writers. 

WILSON, (THOMAS) WOODROW (1856-1924), 28th 
president of the United States, was born in Staunton, Va., Dec. 
28. 1856. He had two older sisters, Marion and Anne, and a 
younger brother, Joseph. The Scottish strain predominated in his 
ancestry. His paternal grandfather migrated to the United States 
from Ulster in 1807. His maternal grandfather, Thomas Wood- 
row, brought up in the little town of Paisley, near Glasgow, and 
a graduate of Glasgow university, gave distinguished service as 
pastor a t  Carlisle. Eng., before moving to the United States in 
1835. The stern Presbyterianism of \Voodrow's father, Joseph 
Ruggles Wilson, a minister of indomitable character and theo- 
logical distinction, left an indelible impression upon the character 
of the future president. 

\Vilson's early years were spent in Georgia and South Carolina. 
where he was deeply affected by the ravages of the Civil War and 
the suffering of the south during the Reconstruction period. After 
a brief experience at Davidson college in North Carolina he en- 

tered Princeton university in 1875 and graduated four years later. 
His scholastic record placed him high in his class but not a t  the 
top. He took a prominent part in debating and literary activities 
and also participated in the administration of student athletics. 
His most notable achievement as an undergraduate was the pub- 
lication in the I?zternational Review during his senior year of an 
article which analyzed critically and skilfully the committee sys- 
tem of the U.S. congress. In  the essay may be discovered the 
basis of his more mature political principles. After graduating 
from Princeton he studied law at  the University of Virginia but 
poor health cut short his residence. Following an unsuccessful 
attempt at  legal practice in Atlanta, Ga., he decided to pursue 
advanced studies in government and history a t  Johns Hopkins 
university, Baltimore, Md. There, in 1886, he received the P h  D.  
degree. 

Wilson's doctoral dissertation, published in 1885 under the title 
of Congressio?zal Government, developed his attack upon the con- 
trols exercised by congressional committees in the legislative proc- 
ess. Clear and felicitous in expression, its scholarly quality 
received general recognition. I n  that same year he married Ellen 
Louise Axson of Savannah, Ga., and began his teaching career a t  
Bryn Mawr college as associate professor of history and political 
economy. 

In  1888 he became professor of the same subject a t  Connecti- 
cut Wesleyan university, and two years later joined the Princeton 
faculty as professor of jurisprudence and political economy. H e  
served in this capacity until 1902 when he was chosen president 
of the university. His academic lectures, like his public addresses 
and published writings. were characterized by clafity of presenta- 
tion and brilliance of phrasing. His tastes led him to elucidation 
and generalization rather than profound scholarship; after the 
publication of his thesis his most successful literary efforts were 
in essay form. 

As president of Princeton, Wilson devoted himself to basic re- 
form of the educational framework of the institution and to at- 
tempts a t  reshaping the intellectual life of the undergraduates. I n  
1905 he inaugurated the preceptorial system, designed to stimu- 
late intimate and lively intellectual contacts between teachers and 
students. His a t t e m ~ t  to democratize the social customs of the 
undergraduates aroused heated controversy among alumni, faculty 
and trustees. H e  was not without enthusiastic supporters but he 
met determined opposition in influential circles. Wilson was not 
adept in diplomatic handling of those who opposed him. Further 
difficulties developed from personal disagreement with the dean 
of the graduate school. I t  is noteworthy that both Harvard and 
Yale later adopted in essence the plans he proposed for under- 
graduate life in quadrangles and the principles of his preceptorial 
plan have been generally approved by U.S. colleges. 

As professor and as president a t  Princeton, Wilson achieved a 
national reputation by his addresses and articles on political ques- 
tions of the day. Discussion of his availability as a candidate for 
the governorship of New Jersey in the election of 1910 was wide- 
spread. I n  September of that year he was offered the Democratic 
nomination. The offer came at  a moment when prospects for 
the success of his policies at  Princeton seemed most discouraging 
and he readily accepted. After resigning the presidency of the 
university, he conducted a dynamic and fearless campaign. H e  
\ton the support of progressive elements throughout the state and 
in November was elected by a plurality of 49,000 votes. 

As governor of New Jersey, Wilson at  once made it  plain that 
he intended to fulfill his liberal pledges regardless of protests 
from the machine politicians who had fostered his nomination. 
Under the pressure of his active personal leadership the legisla- 
ture successfully carried through a series of reform measures. Of 
these the most significant were: a Direct Primaries act which, 
supplemented by an effective Corrupt Practices act, did much to 
purify the political atmosphere of New Jersey; an Employers' 
Liability act;  the creation of a public utilities commission; and 
reforms which made possible the commission form of municipal 
government. His leadership was threatened by the election of 
1911 when the Republicans won a majority in both houses of the 
legislature. Although he was no longer in a position to dictate, 
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Wilson was able to provide the impetus necessary for enactment 
of a series of bills. known as the Seven Sisters, that were directed 
toward the protection of the public from exploitation by trusts. 
I t  constituted a triumph on the eve of the approaching campaign 
for the presidential nomination. 

Wilson's rapid and resounding success in N e x  Jersey brought 
him clearly into the arena of national politics. H e  was not slow 
to develop an active campaign. But when the Democratic national 
convention in June 1912 met at  Baltimore to select a candidate 
for president, if7ilson's chances were not highly favoured as com- 
pared with those of the leading candidate, Champ Clark. The 
contest was prolonged, but on the 14th ballot William Jennings 
Bryan threw his support to Wilson and the tide began to run 
strongly in his direction. On the 46th ballot he received the nec- 
essary tm-o-thirds vote and was nominated, July 2, 1912. 

I n  the presidential campaign that followed, the clarity and posi- 
tive quality of Wilson's domestic program soon won for him the 
leadership of the Democratic party and of the entire progressive 
movement throughout the nation. H e  called for expanded exer- 
cise of federal authority not so much for the regulation of indus- 
trial enterprise as for its emancipation from the control of 
privileged groups. He rejected Roosevelt's New Nationalism, 
which implied active government intervention on behalf of social 
justice and the economic welfare of the underprivileged. The pur- 
pose of his program, the New Freedom as he called it, was to 
restore unfettered opportunity for individual action. By its em- 
phasis upon the idea of liberation the New Freedom appeared as a 
revival of traditional Democratic principles; but it  redefined those 
principles to meet 20th-century social and economic conditions. 

I n  the h'ovember election Wilson received 435 electoral votes 
as against 88 for Roosevelt and 8 for Taft.  His popular vote was 
1,000,000 less than that of his two chief opponents combined, and 
in only 14 states (all of them in the south) did he receive a clear 
majority. But the election, because of the division of Republican 
votes, put both houses of congress under Democratic control and 
in the nation at  large Wilson could reasonably expect support 
from the Progressives for his legislative program of reform. 

Once in the White House the president proceeded mith amazing 
vigour to initiate and carry through the major items of legislation 
he had advocated in his campaign. In  this process he rapidly 
established his personal ascendancy. H e  delivered his first mes- 
sage to congress in person, renewing the custom that had lapsed 
since the administration of John Adams. In  this session and later 
he intervened constantly to influence individual senators and rep- 
resentatives on behalf of the program in which he was especially 
interested. 

The  record of legislative accomplishment in the first two years 
of Wilson's presidency is impressive. H e  dealt with crucial and 
contentious issues and he achieved extraordinary success. His 
first major victory was passage of the Underwood Tariff act (signed 
Oct. 3, 1913) over the bitter opposition of varied industrial in- 
terests. To counterbalance the downward revision of tariff rates, 
the act levied a federal income tax, under authority of the recently 
approved 16th amendment. The new tariff act was follo~ved by 
a broad measure of currency reform, the Federal Reserve act, 
signed Dec. 23, 1913. Designed to supplant so-called dictator- 
ship of private banking institutions by a public board (the Fed- 
eral Reserve board) which mould control the expansion and 
contraction of the currency, it was destined to become the pedi- 
ment of the national financial structure. (See FEDERAL RESERVE 

SYSTEM, THE.) The establishment of the Federal Trade commis- 
sion (q.v.) in 1914 provided for the use of federal powers to as- 
sure competitive conditions in trade. In  the same year the Clayton 
Anti-Trust act met the demands of labour by prohibiting injunc- 
tions in labour disputes unless necessary to prevent irreparable 
damage and by proclaiming that strikes and boycotts mere not 
violations of federal law. (See LABOUR LAW: United States.) 
The achievement of such far-flung legislation in these four fields 
went far tomard creating a new social and economic atmosphere. 

Wilson's foreign policy, in contrast to his domestic policy, was 
by no means clear cut. I t  was characterized, a t  least in principle, 
by a refusal to exert the material power of the United States 

against weaker nations and by a studied respect for the rights 
and interests of small nations. Steps were taken, for example, 
to prepare the Filipinos for self-government. The so-called "dollar 
diplomacy" of the preceding administration was repudiated and 
U.S. bankers were effectively discouraged from participating in 
the international Chinese loans. At the urgent request of the 
president. congress repealed the la
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that exempted U.S. coastwise 
shipping from Panama canal tolls, thereby greatly relieving ten- 
sion with the British. But conditions in the Caribbean continued 
to be disturbed and the controlling vigilance of the United States 
was necessarily tightened. By a treaty signed Sept. 16. 1915, a 
virtual protectorate over Haiti was assumed by the United States. 
In Santo Domingo precautionary visits of United States cruisers 
were followed in the summer of 1915 by the landing of U.S. 
marines and in November of that year by the proclamation of a 
military government under U.S. auspices. 

In  revolutionary Mexico, President Wilson was confronted with 
a dangerously chaotic situation. Following his failure to secure 
the elimination of Gen. Victoriano Huerta from the dictatorship 
which he had assumed, Wilson resigned himself to what he called 
a policy of "watchful waiting." He stoutly opposed formal inter- 
vention as urged upon him by U.S. and European business in- 
terests. But in April 1914, following affronts to U.S. sailors for 
which no apology was forthcoming. and also to prevent the land- 
ing of munitions from a German ship, a V.S. naval force seized 
the terminal facilities of Veracruz. The danger of war with Mexico 
became obvious. 

The proffered mediation of Argentina. Brazil and Chile was 
gladly accepted by Wilson but the resulting protocol of Niagara 
Falls (June 24, 1914) provided no practical basis for peace and 
order. The overthrow of Huerta brought no settlement of the 
civil Mar, which continued to threaten U.S. business interests. 
Wilson's recognition of the government of Venustiano Carranza, in 
Oct. 1915, did not end complications. The raids of the guerrilla 
leader Pancho Villa into U.S. territory in March 1916 led J\'ilson 
to authorize a punitive expedition under Gen. John J. Pershing. 
To the end of his administration, Wilson was plagued by Mexican 
anarchy. (See also MEXICO: Independent Mexico.) 

After July 1914 L.S. foreign affairs were naturally dominated 
by the European war and by the efforts of President ifTilson to 
protect the rights of the United States as a neutral. His formal 
proclamation of neutrality (,4ug. 4, 1914) was emphasized by a 
more personal appeal of Aug. 18, in which he adjured the American 
people to remain impartial in thought as well as in behaviour. 
lIean~+hile his offer of mediation evoked no favourable response 
from the belligerents, and his attempts to initiate secret peace 
negotiations failed. Almost immediately Wilson and his secretary 
of state, William Jennings Bryan, discovered the difficulties in- 
volved in protecting the neutral position of the United States 
from infringement by one side or the other. The British sought 
to establish a virtual blockade of German ports through the utili- 
zation of their maritime control: they extended the doctrine of 
continuous voyage, enlarged contraband schedules, brought neu- 
tral ships into British ports and detained neutral cargoes. Ameri- 
can opinion was inflamed by such disregard of traditional 
maritime rules in time of war and active controversy developed. 

The dispute xyas thrown into the background almost immediately 
by a more critical altercation with Germany. On Feb. 4, 1915, 
the Berlin government declared the waters around the British Isles 
a war zone, threatened to sink all belligerent ships met within 
that zone and gave warning that neutral ships might also be sunk. 
To this Wilson replied with a vigorous note on Feb. 10 admonishing 
the German government that it would be held to "strict accounta- 
bility" for the lawless acts of submarine commanders. Destruc- 
tion of an American vessel or of American lives, the president 
stated, \vould be regarded as an "indefensible violation of neutral 
rights." But the Germans nevertheless maintained their position. 
On May 7 the British liner "Lusitania" was sunk by a German 
submarine ~ i t h o u t  warning; more than 1,000 persons were 
drowned, among them 128 Americans. From this moment the 
issue was clarified in Wilson's mind, never to be altered. The 
Germans must not use the submarine against merchant ships ex- 
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cept according to recognized rules that called for warning and 
provision for the safety of passengers and crews. 

Wilson was determined to avoid war and displayed long-suffering 
patience in the negotiations of the ensuing weeks. "There is such 
a thing as a nation being too proud to fight," he declared in a public 
address shortly after the sinking of the "Lusitania." He spoke in 
no mood of cowardice and his will to compel Germany to abide by 
the established rules of cruiser warfare was unshakable. His pro- 
test to Germany was, in fact, so strongly worded that Secretary 
of State Bryan resigned rather than sign it. Following the sinking 
of the "Arabic" in Aug. 1915, the German government promised 
that liners would not be attacked without warning. I n  the spring 
of 1916 when a rupture with Germany again became imminent 
because of the torpedoing of the channel steamer "Sussex," Wilson 
protested in terms that amounted to an ultimatum and finally drew 
from Berlin a more comprehensive pledge to abandon the ruthless 
submarine campaign altogether. For the next seven months re- 
lations with Germany were less disturbed. 

This diplomatic victory not only postponed American interven- 
tion in the war, but proved of political value to Wilson in the 
presidential campaign of 1916 in which he was the Democratic 
candidate. I t  gave strength to the argument that he had vindi- 
cated the rights of the United States successfully and at  the same 
time had "kept us out of war." The slogan made a strong popu- 
lar appeal, especially west of the Mississippi. The Republicans, 
who nominated Charles Evans Hughes, denounced the president 
as hesitating and cowardly, both in his dealing with Germany and 
in his handling of the Mexican problem. They criticized his leg- 
islative reforms as demagogic and cited the Adamson act, which 
Wilson had urged upon congress to avert a railroad strike, as an 
untimely surrender to labour. On the eastern seaboard and in 
most of the industrial centres of the middle west, the reunited 
Republican party could count on success, but in the farming dis- 
tricts west of the Mississippi and on the Pacific coast, Wilson 
sho~ved great strength; he drew largely from the Progressives, 
who refused to follow Theodore Roosevelt back into the Repub- 
lican fold. The result of the election held on Nov. 8 was so close 
that for 12 hours a Republican victory was generally conceded. 
Only as returns from the west came in was it determined that 
Wilson had been re-elected by 277 electoral votes to 2 5 1  for 
Hughes and with a popular plurality of 9,129,606 to 8,538,221. 

Wilson's victory m-as generally ascribed to the support of the 
pacifists; he lost no time in preparing to justify their confidence 
by a determined move for peace. Earlier in the year he had au- 
thorized Col. Edward M. House to suggest to the British foreign 
secretary, Sir Edward Grey, that the president "on hearing from 
France and Britain that the moment was opportune" was ready to 
propose a conference to end the war. "Should the Allies accept 
this proposal and should Germany refuse it, the United States 
would probably enter the war against Germany." A memorandum 
embodying such an agreement was drafted by House and Grey, 
Feb. 2 2 ,  1916. I t  received the rather guarded approval of Wilson, 
but Great Britain and France made no move to take advantage 
of this plan to restore peace. In  Germany, the chancellor was 
himself determined to avoid war with the United States. But by 
early summer he became convinced that unless conversations point- 
ing toward an immediate peace were opened, the German military 
and naval leaders would force resumption of the unrestricted sub- 
marine campaign An invitation to TVilson to take the initiative 
in the starting of negotiations was drafted in September by the 
kaiser himself. I t  was secretly passed on to the president through 
Colonel House. 

Wilson delayed any move until the result of the election was 
certain and for a month thereafter. Wearied of waiting for him, 
the Germans themselves, on Dec. 12, issued a statement of their 
willingness to enter peace negotiations. Six days later, Wilson 
published his own note asking the belligerents to state the terms 
they would accept. The replies to the president's appeal were 
not encouraging, but they gave him the opportunity to expound his 
own conception of what would serve as the basis of an enduring 
peace. This he did in an address to the U.S. senate, Jan. 22, 1917. 
Better than any of his war speeches, because it  was composed 

while the United States was still neutral, i t  set forth Wilson's basic 
principles. Peace must be organized by the major force of man- 
kind under the protection of a League of Nations (q.v.). N o  
nation should extend its policy over another; no one power should 
dominate the land or the sea. There must be a limitation of 
armaments. As a guarantee of future peace and justice, the end- 
ing of the existing war must not result in the violation of the 
rights of one side or the other. I t  must be "a peace without 
victory." 

Wilson's drive for peace negotiations was frustrated almost im- 
mediately by the German decision to renew the unrestricted sub- 
marine campaign, a decision that had been taken a t  the Council 
of Pless on Jan. 9, 1917. The German ambassador in Washington, 
D.C., Count von Bernstorff, gave clear warning to his government 
that such a step would bring the United States into the war. But 
Berlin had lost hope of Wilson's creating an opportunity for  them 
to enter peace negotiations on favourable conditions. German 
military and naval leaders assured the chancellor that  if they could 
operate without hampering restrictions the submarines would 
rapidly achieve victory and Germany could shortly dictate terms 
of peace. Von Bernstorff was informed of the decision on Jan. 
19. On Jan. 31, according to his orders, he delivered the fateful 
German note. 

As he had foreseen, the German ambassador was immediately 
given his papers, but President Wilson refused to believe that the 
diplomatic rupture meant war-"only actual overt acts" would 
persuade him that the Germans were determined to carry their 
threats into effect, H e  was willing to negotiate everything except 
the sinking without warning of passenger and merchant ships. But 
the Germans showed no sign of weakening. "If Wilson wants 
war," wrote the kaiser. "let him make it and let him then have 
it." Opinion in the United States was exasperated, not only by  
the formal declaration of the renewal of the submarine warfare, 
but especially by the virtual blockade of cargoes in U.S. ports 
held there by fear of submarine attacks; it was infuriated by the 
publication of the Zimmermann telegram which suggested a Ger- 
man-Mexican- Japanese alliance and a Mexican reconquest of 
Texas, New Mexico and Arizona; it  was deeply shocked by the 
sinking of the "Laconia" with the loss of American lives. On 
April 2, unable longer to resist the pressure of events and public 
opinion, the president appeared before congress to  ask a declara- 
tion that a state of war with Germany existed. The  resolution 
passed the senate on April 4 and the house of representatives on 
April 6, in each case by an overwhelming majority. 

The United States was ill prepared for war, a condition for 
which Wilson carried a heavy share of responsibility. But once 
in the war he displayed outstanding qualities of leadership. 
Through his speeches he created a national consciousness of com- 
mon effort; he made the people feel that the conflict was a people's 
war, one in which every citizen should be glad to  make his indi- 
vidual sacrifice. He guaranteed full authority and steady support 
to the men selected for the vital military and administrative po- 
sitions. The president's leadership brought the nation to accept 
emergency measures that were distasteful but essential to victory. 
These measures included a selective draft of manpower, super- 
vision and control exercised by the War Industries board and 
the Food and Fuel administration, and national administration of 
railways. Wilson's leadership further ensured a ready response 
to appeals for a popular financing of the war effort through the 
Liberty Loans. To  the secretary of war, Kewton D.  Baker, he 
gave the authority that enabled him to proceed methodically and 
with ultimate success to the organization of a national service of 
supply that met the needs of an overseas force ~vhich finally num- 
bered more than 2,000.000 men. In  France. Gen. John J. Pershing 
was granted a free hand in the developn~ent of this force into a 
unified army. In  no war previously waged by the United States was 
the opportunity for dishonest profit so nearly eliminated and 
partisan political influence so effectively minimized. 

\Vilson's leadership in the war effort was enlarged and enforced 
by his appreciation of the value of moral as well as military 
weapons. He strengthened the nation's determination by empha- 
sizing that the war was a crusade on behalf of freedom. H e  
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weakened the enemy's determination by his reiteration that this 
crusade implied not merely the overthrow of the German govern- 
ment but also the liberation of the German nation. I t  was, he 
insisted, a ''\var for freedom and justice and self-government 
amongst all the nations of the world . . . the German people 
themselves included." These principles he re-emphasized in the 
more important of his war speeches, notably that on Jan. 8, 1918, 
in which he enumerated the Fourteen Points (9.v.) which he re- 
garded as an essential basis of a just and lasting peace. These 
principles he elaborated in the course of the following eight months. 
I t  was natural that when the Germans faced complete defeat in 
early Oct. 1918, they should turn to Wilson and offer to accept his 
Fourteen Points and later speeches as the basis of peace. 

The  British and French were by no means prepared to accept 
Wilson as arbiter of peace conditions and were slow to recognize 
his speeches of 1918 as an adequate foundation for the peace 
treaties. They yielded, however, to the persuasive diplomacy of 
Colonel House, who represented the United States in the Supreme 
War council during the armistice conferences. Upon his insist- 
ence, the Fourteen Points (with certain exceptions) were accepted 
by the Allied chiefs and Germany as the basis of the forthcoming 
settlement. This strategic advantage to Wilson in the coming 
peace negotiations was offset by a serious political handicap which 
was laid upon him at  home. Wilson's appeal for a Democratic 
majority in the campaign for the congressional elections in Nov. 
1918 was denied by the voters. Substantial reverses were sus- 
tained by his party, which thereby lost control of the senate in 
the new congress. The president's prestige suffered both at home 
and abroad; he also had to face the fact that the vitally important 
senate foreign relations committee was henceforth to be controlled 
by  his p e r s ~ n a l  and political adversaries. 

Wilson fias determined to go to the peace conference at Paris 
and to lead the battle for the principles he had been advocdting. 
These principles constituted a threefold and interlocking concept: 
the liberation of peoples; justice alike to friend and enemy; and 
the assurance of peace through the establishment of a League 
of Nations. Such an organized system, he insisted, was essential 
to the maintenance of an international regime of freedom and 
justice. Wilson summarized his principles in compelling phrase- 
ology: "a universal dominion of right by such a concert of free 
peoples as shall bring peace and safety to all nations and make 
the world itself a t  last free." The president sailed for France 
on Dec. 4, 1918, on the "George Washington," arriving at Brest 
on Dec. 13. H e  was received in France, England and Italy with 
tumultuous enthusiasm, but his prestige rested upon a precarious 
footing and it inevitably became clouded when he confronted the 
nationalistic aspirations of individual peoples. 

The  president achieved an early triumph at  the conference in 
winning acceptance of the principle that a League of Nations 
should be an integral part of the treaties of peace. This lvas em- 
phasized by his success in leading the commission on the League 
to agreement upon a preliminary draft of a convenant for the 
League, which was unanimously adopted in plenary session by the 
peace conference on Feb. 14. A two-weeks visit to the United 
States convinced Wilson of the necessity of inserting certain 
amendments in the covenant in order to satisfy U.S. sentiment. 
These he was able to secure upon his return to Paris, but not 
without meeting the demand that he should himself show a cor- 
respondingly benevolent appreciation of the interests of European 
states. On April 28 he won unanimous approval by the conference 
of the final draft of the covenant. 

Wilson's success in the establishment of the League as the main 
foundation of the treaties was to some extent obscured by the 
concessions he was forced to make to national territorial and 
economic demands. The peace of reconciliation which he had 
preached was not achieved. On every debatable issue, the de- 
feated enemy got the worst of it. Much against his own feelings, 
Wilson yielded to Japanese claims in Shantung a t  the expense of 
China. The unilateral disarmament imposed on Germany made a 
mockery of the program he had outlined in the Fourteen Points. 
The  problem of reparations was left for final decision to a repara- 
tions commission and what amounted to a blank check was exacted 

from Germany. But the over-all settlement, if i t  could actually 
be carried into effect, promised the security that everyone de- 
manded. I t  recognized the claims of the smaller nationalities to 
a degree that had never hitherto been approached. I t  provided 
for a working partnership of the new world with the old. On June 
28, 1919, the Versailles treaty ( q . ~ . )  with Germany was signed. 
The following day IVilson sailed for the United States. 

The strain of the peace conference had told upon the president's 
physical and nervous strength. He \$-as thus not well equipped to 
carry on s~~ccessfully the contest with his Republican opponents 
in the senate that developed upon his presentation of the treaty. 
I t  was at  once obvious that reservations would be presented by 
the foreign relations committee. Ratification of the treaty ~vould 
depend upon conciliation of the Republican "mild reservationists" 
in such numbers as would compel the chairman, Sen. Henry Cabot 
Lodge, to accept ratification. Wilson could not bring himself to 
make the necessary concessions. I n  search of popular support that 
would overwhelm the senate, he set forth upon a crusade in behalf 
of the treaty and the League. The enthusiasm of the west matched 
the lukewarmness of the east, but his physical strength was drained. 
In Colorado, Sept. 25, 1919, after 34 major addresses and scores 
of intervie~vs, parades and rear platform talks, he was compelled 
to give up his tour and return to Washington in a state of com- 
plete collapse. On Oct. 2 ,  he suffered a thrombosis that impaired 
the control of the brain over the left side of his body. 

The physical prostration of the president left him isolated from 
men and affairs. Entirely apart from the confusion that was thus 
occasioned in the conduct of public business, it shattered hopes of 
a speedy ratification of the treaty. No one else was capable of 
leading the fight for ratification or possessed enough authority to 
arrange a compromise. On Nov. 13, the senate approved reserva- 
tions uhich, from his sickroom, the president denounced as pro- 
viding "not for ratification but rather for the nullification of the 
treaty. . . . I sincerely hope," he added. "that the friends and 
supporters of the treaty will vote against the Lodge resolution of 
ratification." Party discipline held. On Nov. 19, the two-thirds 
vote needed for ratification was blocked by a combination of Re- 
publican irreconcilables and Democrats personally loyal to \tTilson. 

Efforts to arrange a compromise during the succeeding weeks 
proved fruitless. With something of his physical health regained, 
1~1th his niind nervously active, but ~ ~ i t h  his grasp of affairs un- 
realistic, the president drafted a farfetched plan for submitting 
the issue to popular vote at  a special election. Recognizing the 
practical difficulties of such a plan, he insisted that the only way 
out was to "give the next election in the coming November the 
form of a great and solemn referendum." \Vilson thus excluded 
the possibility of immediate compromise with Senator Lodge. Ef- 
forts to achieve agreement were made in a bipartisan conference 
of the senate, but they foundered upon the bitter-end opposition 
of Republican irreconcilables. On March 19, 1920, the final vote 
was taken on the ratifying resolution which again contained a res- 
ervation on article x-the article that provided for collective se- 
curity-strong enough to evoke Wilson's condemnation. Once 
more lie urged his followers to vote agalnst ratification and 23 of 
them did so. The vote on the resolution was 49 for and 35 
against, 7 votes short of the necessary two-thirds. The United 
States mas thus kept out of the League of Nations at the behest 
of the man who had done more than any other to create it. 

'CVilson's physical condition, despite some improvement in the 
spring and summer of 1920, was such as to prevent his taking an 
active role in the presidential campaign of that year. His hope 
that the election would serve as a popular referendum settling 
the issues drawn between himself and Senator Lodge was not ful- 
filled. Indeed, many ardent and influential advocates of the 
League supported the Republican candidate, Warren G. Harding, 
and the election proved to be an overwhelming victory for the 
Republicans. The bitterness of Wilson's disappointment a t  the 
result of the election was to some extent alleviated by the 1919 
Nobel peace prize awarded him in Dec. 1920. His annual mes- 
sage to congress, while it sounded the note of national duty, made 
no reference to what always lay nearest his heart-the League of 
Nations. This reticence on world affairs he maintained until the 
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end of his administration, March 4, 1921. for  Neutrality, 1914-1915 (1960) are the opening volumes of what 

Upon his retirement from office, Wilson lived quietly in wTash- promises to be a complete and authoritative biography. A more com- 
ington, D.c., refrailling from political comments and avoiding pressed political survey by the same author is W o o d r o w  U'ilson and 

/he  Progressive Era, 1910-1017 (1954). Herbert C. F. Bell. I.l'oodrow political contacts. The legal and the literary activities which he Wilson and the People (1945) is a brief but critically interpretive study. 
had anticipated lay beyond his waning physical powers. On .4rmi- -4 documented exposition of Wilson's character and policies as presi- 
stice day, 1923, he appeared on the porch of his house on S street dent of the United States is found in T h e  Int imate Papers of Colonel 
to greet his admirers Lvith a short speech, ~ h ~ ~ ~ ~ f ~ ~ ~ ,  he failed House, arranged as a narrative by Charles Seymour, 4 vol. (1926-28). 

steadily. On Feb. 3,  1924, he died in his sleep. Aspects of Wilson's conduct of foreign relations: Harley Notter, T h e  
Origins o f  the Foreign Policy of W o o d r o w  Wilson (1937) ; Edward H. 

Woodrow Wilson was qualified in the highest degree for a career Buehrig (ed.), Wilson's Foreign Policy i n  Perspective (1957) ; Arno 
in public affairs by his personal and mental qualities and espe- Mayer, Political Origins o f  the N e w  Diplonzacy, 1917-1918 (19.59) ; 
cjally by his sense of responsibility to the public welfare, T~ Charles Seymour, Awzerican Diplonzacy During the Wor ld  W a r  (1934) ; 

Charles C. Tansill, Anzcrica Goes to  W a r  (1935) ; George F. Kennan, 
those who worked sympathetically with him and under him, he ~ ~ v i ~ t - ~ ~ ~ c ~ i ~ ~ ~  Relations, 1917-1920, 2 vol. (1956-58) ; Thomas A. 
displayed a magnetic personality. He was genial, humorous, con- Bailey, W o o d r o w  Wilson a,nd the Lost Peace (1944). Wilson at the 
siderate and had broad cultural interests. From his subordinates peace conference is favourably presented by Ray S. Baker, W o o d r o w  
he evoked admiration and affection, but in dealing ~vi th  men whom U'il'O'z and Sett1e771ent~ vO1. (C.  SEY.) 
he did not like or trust he could not capitalize upon his personal WILSON, a city of North Carolina. U.S.. 46 mi. E.S.E. of 
assets. The depth of his idealistic fervour gave force to his polit- Raleigh; the seat of Wilson county. Incorporated in 1819, long 
ical leadership, ~ rh ich  was further strengthened by his outstanding af ter  the establishment of most other cities in the S o r t h  Carolina 
oratorical capacity. But the intensity of that fervour crippled coastal plain, Wilson soon became an important trading centre, 
his ability for effective compromise. He  tvas impatient of partisan with emphasis on tobacco. Since the first Wilson tobacco auction 
opposition and there was much of the intolerant Calvinist in his was held in 1890, the tobacco warehouse facilities have expanded 
refusal to temporize or deviate from the path which he believed until the combined area of the auction floors is approximately 
himself appointed by providence to tread. His illusion that the 2,000,000 sq.ft., and it has become one of the largest bright-leaf 
nobility of ideals would suffice to obliterate the stubborn facts tobacco markets in the world. 
of political life took his international policy down the road to Though tobacco is the key to Wilson's economy, diversification 
bankruptcy. A great leader, he lacked the political intuition and is provided by a number of small manufacturing plants. a major 
deftness which might have saved him at  Princeton, strengthened meat packing plant and grain and feed mills. Atlantic Christian 
his contribution to the peace conference and brought the United college, a four-year co-educational institution related to the Chris- 
States into the League of Nations. tian (Disciples of Christ) Church, was established in Wilson in 

That failure should not blind us to the impressive success of 1902. The city has a council-manager form of government, in 
Wilson in earlier years. He brought an educational ideal to the effect since 1933. 
college world which n-as to serve as an acti1.e and permanent force For comparative population figures see table in XORTH CARO- 
in the revival of literary and intellectual interest on the U.S. LINA: Popztlation. (DA. ST.) 
campus. The legislative reforms of his first two years as president WILSON CLOUD CHAMBER: see CLOUD CHAMBERS. 
of the United States accomplished a far-reaching and permanent WILTON, a municipal borough in the Salisbury parliamentary 
transformation of American social and economic mores. He led d i~~is ion  of \Iriltshire. Eng.. 3 mi. \Y.S.\lr. of Salisbury. Pop. 
the nation to complete triumph in the greatest war that until then ( I  9 j I i 2 . 3  j8. On the site of the present IVilton house a priory 
mankind had ever waged. was established by Egbert in the 8th century which became an 

The magnitude of the almost unbroken success which he attained ahbey under Alfred the Great. At the Dissolution the abbey was 
in every enterprise of his political career up to the final test given to \Villiam Herbert. 1st earl of Pembroke by the second 
heightens the tragedy of his defeat at the hand of the senators. creation. The gardens, \\-ith ancient cedars. lawns aoo years old 
His claim.to high rank as a statesman is inevitably weakened by and a Palladian bridge. were mostly laid out in the 18th century. 
the collapse of his ultimate effort to bring the United States \Vilton became a residence of the V\'essex kings; and in 871 Alfred 
into the League of Nations, for ~vhich he himself ~vas  largely re- was defeated there by the Danes. I t  was burned in 1003 by 
sponsible. But his rank as outstanding political prophet is none- S~yeyn. the Danish king. I t  obtained its first charter in I 100. The 
theless assured. The clarity and eloquence of his appeals on church of St.  Sicholas and Mary (19th century! is in the Lorn- 
behalf of freedom and justice are unmatched, The \visdom that bardic style and has a campanile. \l!ilton carpets. Brussels and 
informed his insistent demand for international organization ob- &minster carpets are made there. The Royal Carpet factory 
tained almost universal recognition in the years that followed the d x t e  from 1655. ~ e l ' t s  and agricultural machinery are also pro- 
next world war 20 years after his death. See  also Index references duced. II'ilton. anciently a centre of the sheep trade, has four 
under "Wilson, (Thomas) Tlroodrow" in the Index volume. annual sheep fairs. 

The following are the most important ~vritings of President \Vil- WILTSHIRE, a county of England. bounded north by 
son: ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ l  ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , ~ t :  a s t z r d y  ilt ~~~~~i~~~~ politics Gloucestershire. east by Berkshire and Hampshire, south by Hamp- 
(1885) ; The s l a t e :  Elente7zts o f  ~ i ~ t ~ ~ i ~ ~ l  and Practical politics shire and Dorset and west by Somerset and Gloucester5hire. 
(1859) ; ~ i ~ i ~ i ~ ~ ~  ~ ~ ~ ~ , ~ i ~ ~  1829-1889 (1893) ; o l d  J I ~ ~ ~ ~ ~  Physical Features.-About two-thirds of the county is chalk 

and O t h e r  Political Essays  (1893); M e y e  Li teratz~re and Otileu upland and the remainder is a series of clay plains and scarps 

E~~~~~ (1896); ,readers M~~~ (ed, by T. H, V, kfotter, 1952); hordering it on the northwest. The uplands consist of the broad 

G~~~~~ ~ g - ~ ~ h i , ~ ~ ~ ~ ~  (1897) ; A ~ i ~ t ~ ~ ~  o f  t ~ t e  ~~~~i~~~ people western end of the Kennet syncline with drainage eastward of the 

(1902) ; ~ ~ ~ ~ ~ ~ i ~ ~ ~ i ~ ~ ~ l  G~~~~~~~~~~~ ilz t h e  l;llited states (1908) ; Marlborough downs (400-900 i t . )  : the narron- anticlines of Ham 

~h~ xez, preedom ( l g 1 3 ) ;  0% ~~i~~~ H ~ ~ ~ , ~ ~ ~  (1916j; llCter- and of the Yale of Pensey (:OO-~OO f t .  1 with drainage eastward 

national  Ideals  (1 919). to the head streams of the Salisbury Avon and west~vard to tribu- 
B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , - ~ ~ ~  authorized edition of Wilson,s state papel.s and taries o i  the Bristol Avon; the n-ide-rolling Salisbury plain (400- 

addresses is T h e  Public Papers, ed. by Ray Stannard Baker and lvilliam 800 f t . )  dipping to the southeast. though rising in Cranborne Chase 
E. Dodd (1925) .  For his campaign speeches of 1912 outlining the prin- on the south to 500-600 ft.. and drained by the Salisbury Avon, 
ciples of the New Frcedom, see John W. Davidson, .4 Crossvoads o f  the wylye. the yadder ,  tile ~ b b l ~  and the B ~ ~ ~ ~ ~ ,  all of which 
Freedom (1956). The authorized biography is Ray S.  Baker, I.Vootiros~1 
wi l son ,  Letters ( 192f-39), ~h~~ rvork, comprising eight vol. unite a t  or near Salisbury. Savernake forest, famous for its 
umes, of which the last t~vo  are essentially summarized chronoioKy. beeches, covers about 20 sq.mi. on the eastern edge of the uplantis. 
concludes with the Armistice of Nov. 1918. Arthur iValworth, Il'ood- The Tertiary rocks of the Hampshire basin rest upon the chalk 
row W'ilson, Anzerican Prophet; M'oodrou~ U'ilson, IZ'orld Projhct, uplands i n  the extreme southeastern corner of the countT., ~ ~ ~ d i ~ ~  
2 vol. (1958) is comprehensive. thoroughly docunlented and carefully 
balanced, Arthur S, Link, Wilson,  Road to  the  bv~tite Hollse Bedsand  London Clay east of Don.nton and on the Ciarendon 
(1947), tv i l jon,  "01. 2 ,  T h e  N e w  Frerdovz (1956), covering lViIson's Po. hill" these are covered by Bngshot Sands at rllderbury. Grimstead 

litical career in detail until Kov. 1914 and I.Vilson, vol. 3, The .Ttru.qfilt. and Harnptworth common; Tertiaries of the London basin appear 
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as outliers southeast of Marlborough, Reading Beds and London 
Clay occurring round Great Bed~vyn. 'The edge of the chalk up- 
lands forms a scarp to the north~vest: from beneath which outcrops 
a fringe of Cpper Greensand and Gault-the former is \\ell exposed 
in the Yale of Pewsey and forms an elevated tract from Mere 
through Stourton to if'arminster. Lower Greensand appears from 
beneath the Gault at Poulshot and follo~vs the same line of out- 
crop northward. At Dinton in the Vale of Wardour the Wealden 
formation appears. The rest of the northwestern area is occupied 
by jura.isic rocks. Beyond the Lower Gr'eensand lies a narrow 
belt of Gimeridge Clay. 

Beyond the plain rises the irregular scarp of the Corallian 
Oolitic limestones and marls. and again beyond this, the Oxford 
Clay and Kellaways Beds of the Middle Oolite. forming a broad. 
low plain (known at its northeastern end as the  Vale of \lrhite 
Horse, draining northeastward to the Thames) on which stand 
Tron-bridge. Melksham, Chippenham and Cricklade, and which is 
drained by the Upper Bristol Xvon flowing southwest. This is 
succeeded farther west by the Great Oolite series which includes 
the building stones of Bath, quarried at &'insley down, near Brad- 
ford. and a t  Box. Corsham down and elsewhere. Above the free- 
stones near Bradford comes the Bradford Clay (with fossil 
Apiocrinzts) followed by the Forest Marble Limestones and Clays. 
Still farther west follo~vs a rim of Inferior Oolite and fuller's earth 
giving place to Upper Lias in the valley of a tributary of the Avon 
near Box. (X.) 

Archaeology.- In Neolithic and later prehistoric times \Vilt- 
shire was one of the most populous areas of England, and it is 
correspondingly rich in prehistoric remains. Stonehenge (q.v.), 
which is the most famous of these, stands about 7 mi. R'.S.II!. of 
Salisbury and 2 mi. if'. of Amesbury and is. in its present form, the 
latest of a class of religious buildings or earthworks which date 
back to Seolithic times and which are known to archaeologists 
as "henges." I n  the north of the county Avebury (q .a . ) ,  a vast 
circle of stones enclosing two smaller circles and surrounded by 
a ditch and external bank. and the "Sanctuary," to which it was 
connected by an avenue of stones. are well known. Silbury hill. 
an enormous artificial mound to the south of Avebury, is of com- 
parable date but of unknown purpose. I t  is possible that the 
Mount at blarlborough was a similar monument. I n  the south 
the earthwork known as Durrington ~valls; and the structure imme- 
diately south of it known as Woodhenge, are both within a short 
distance of Stonehenge, nhich itself had more than one antecedent 
on or near the same site, and various earthworks known as the 
Avenue. the Cursus and the Lesser Cursus were intimately con- 
necied with one or another phase of its construction. The long 
barrows, clan or family burial chambers. also belong to the Seo-  
lithic period. I n  the south of the county they are usually made 
of chalk, with a flanking ditch on each side, but  in the north they 
are faithful copies of their prototypes in the Cots~volds, contain- 
ing stone-lined passages and usually four chambers. Ritual cere- 
monies have been suggested in connection with the long barrows 
which may have some relation to the religion of the "henge" monu- 
ments. Of a purely domestic nature are the causewayed camps, 
which may have been cattle enclosures, best known a t  tvindmill 
hill near Avebury (a  fine series of Neolithic pottery from this 
site is in the museum at  Avebury) and Robin Hood Ball in the 
parish of Netheravon. 

Field works of the Early and Middle Bronze Ages are notori- 
ously lacking except for their burial mounds. the round barrows of 
various forms which are still to be seen on'most of the chalk downs 
in the county though plowing has taken a heavy toll. Impressive 
groups of these barrows in the neighbourhood of Stonehenge, such 
as the M'interbourne Stoke group, are an indication of the late 
survival of Stonehenge as a religious centre. For  the Late Bronze 
Age one can point to rectangular field systems in various parts of 
the county and rarely. as on Thorny down, traces of a village site. 

T h e  Early Iron Age must have been a period of many wars. sirice 
to it belong the numerous hill forts, sometimes consisting of a 
single bank and ditch as a t  Clearbury. Figsbury ring and Ogbury 
in the Salisbury region, and sometimes strengthened a t  a later 
date with additional ramparts and complicated entrances. Of this 

type are Yarnbury near ll'ylye and Battlesbury near li'arminster, 
to mention only two out of an imposing number. Many village 
sites or farmsteads of this date have also been found, but their re- 
mains are seldom visible a t  ground level. An exception is Stockton 
earthworks, nhich suririved well into the Roman period. 

Old Sarum, a modified Iron Age hill fort. became Sorviodunum 
in Roman times. and has been regarded as a military "station" 
but. though situated a t  the crossing of two military roads, little 
evidence of Roman occupation has so far been discovered. There 
was a villa a t  Downton, but apart from native villages and small 
country houses there can have been little settlement by official 
classes in south if'iltshire, and the more important villas are found 
on the line of the London to Bath road which passes through 
Cunetio (hlildenhall) and Verlucio (Sandy Lane).  I n  the south 
of the county Bokerly dike was a defensive work thrown across 
the Dorchester road in the 4th century to protect Dorset from in- 
vaders who had presumably penetrated Wiltshire and, though the 
road was opened again, the danger recurred and the road was cut 
for good. LVansdyke (Woden's dike) which runs from a point 
east of Savernake forest for nearly 60 mi. toward the Bristol chan- 
nel, facing north, \\-as probably intended to oppose a Saxon thrust 
up the Thames valley. (H. DE S. S.) 

History.-Settlements on the Greensand consist of small scat- 
tered homesteads; on the Chalk there are compact villages along 
spring lines, and parishes lie in long narrow strips across the scarp 
so as to include hill pasture and valley arable or meadow. Parishes 
originally in forest clearings seem to be characterized by churches 
placed centrally with roads radiating from them. The valleys also 
suggest doxnlvard migration of settlement from Chalk ridgeway 
to hillside road and, later. to lowland routes. Cynric's victory a t  
Old Sarum ( 5  j z )  began the conquest of the present Wiltshire; his 
victory at Barbury hill in j j6  extended the \Vest Saxon kingdom 
to the Pvlarlborough downs. At this period the district south of 
the Avon and the Sadder  was dense woodland, of which Cranborne 
Chase survives, and a t  first h'est Saxon colonization was chiefly 
confined to the valleys of the Avon and the Wylye. There was a 
definite administrative and territorial organization in the 9th 
century, LVeohstan, ealdorman of the Wilsaetas, being mentioned 
as repelling a klercian invasion (802). Wiltunscire is mentioned 
by Asser (8;8) and in that year the Danes established their head- 
quarters at Chippenham. The white horse in the turf on the downs 
near Westbury was possibly cut in celebration of Alfred's victory 
over the Danes later in the same year, though it has been modified 
since. In  Edgar's time there were mints a t  Llalmesbury and 
Wilton, and a t  Cricklade, Old Sarum and \Varminster by the reign 
of Ethelred. After the Conquest more than two-fifths of the 
county fell to the church and one-fifth to the crown. 

In  1086, after the completion of Domesday Book. Salisbury was 
the scene of a great council, in which all the landholders took oaths 
of allegiance to the king, and a similar council assembled a t  Salis- 
bury in I I 16. At Clarendon in I 166 was drawn up the assize which 
remodeled the provincial administration of justice. Parliaments 
were held a t  Marlborough in 1267 and a t  Salisbury in 1328 and 
1384, In  1139 Stephen wrested the castles of Salisbury, Devizes 
and Malmesbury from Roger, bishop of Salisbury, having become 
suspicious of his loyalty. I n  1216 &!iarlborough castle was sur- 
rendered to Louis the dauphin by Hugh de Neville. Hubert de 
Burgh escaped in 1233 from Devizes castle. I n  the Great Re- 
bellion, Wiltshire supported the parliamentary cause, displaying 
a spirit of violent anti-Catholicism; nevertheless, in the earlystages 
of the struggle the royalists had some success. In  164 j the "Club- 
men" of Dorset and Wiltshire were organized to punish any mem- 
ber of either party discovered plundering. Devizes: the last strong- 
hold of the royalists, was captured by Cromtvell in 164j.  I n  1655 
a rising organized on behalf of the king a t  Salisbury was dispersed. 

At the time of the Domesday survey Wiltshire was almost ex- 
clusively agricultural; 390 mills are mentioned, and vineyards a t  
Tollard, Wilcot. Tisbury and Lacock. Under the Cistercians, 
sheep farming developed, and in the 13th and 14th centuries the 
monastery of Stanley exported wool to the Florentine and Flemish 
markets. Wiltshire was among the chief of the clothing counties, 
the principal centres being Bradford; Malmesbury, Trowbridge, 
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Devizes and Chippenham. I n  the 16th century Devizes was noted 
for its blankets, Warminster for its corn market and north Wilt- 
shire for cheese. During the 17th century the clothing trade went 
through a period of depression, partly because of the constant out- 
breaks of plague. Amesbury was well known for its tobacco pipes. 

Architecture.-Among the monastic buildings are the ruined 
abbeys of Malmesbury and of Lacock near Melksham. There are 
traces of the hospital for leprous women (afterward an Austin 
priory) at  Maiden Bradley. Monkton Farleigh had its Cluniac 
priory, founded as a cell of Lewes in the 12th century. A college 
for a warden and five other priests, afterward a monastery of 
Bonhommes, was founded in 1351 at  Edington. The church, 
Decorated and Perpendicular, resembles a cathedral in size and 
beauty. The finest churches of Wiltshire, generally Perpendicular, 
were built in districts of good stone. In  the chalk region flint was 
used. Small wooden steeples and pyramidal bell turrets are not 
uncommon; the church of Purton has two towers, one of which is 
surmounted by a spire, and that a t  Wanborough has a tower and a 
lantern. St. Lawrence's a t  Bradford-on-Avon is one of the most 
perfect Saxon churches in England and there is a so-called chapel 
on the 13th-century bridge. Three arches in the nave of Britford 
church, within a mile of Salisbury, the east end of the chancel a t  
Burcombe and parts of the churches at  Avebury, Alton Barnes, 
Bremhill and Manningford Bruce in the Vale of Pewsey are Saxon. 
Norman work is found in the churches of Devizes, Preshute, Dit- 
teridge or Ditcheridge, Netheravon and Great Durnford. Early 
English is illustrated by Salisbury cathedral, its purest and most 
beautiful example; and. on a smaller scale, a t  Amesbury, Bishops 
Cannings, Boyton, Collingbourne Kingston, Downton and Potterne. 
Bishopstone has the finest Decorated church in the county with 
incorporated work of Norman date. Mere has a Perpendicular 
church, with a medieval chantry chapel, used as a schoolhouse by 
William Barnes, the Dorset poet. 

The castles of Wiltshire have almost disappeared. At Old 
Sarum. Marlborough and Devizes only a few vestiges are left. The 
ruins of Wardour castle (14th century) consist of a high hexagonal 
outer wall, enclosing an open court. The 18th-century castle, one 
mile distant, was once noteworthy for its collection of paintings, 
and for the "Glastonbury cup," said to be made of wood from the 
celebrated thorn (see GLASTONBURY: St. Joseph of Arimathaea). 
Place house, in Tisbury, and Barton farm, at Bradford, date from 
the 14th century. Fifteenth-century work is best exemplified in 
the manor houses of Norrington (Vale of Chalk); Teffont Evias 
(Vale of Nadder) ; Potterne; Great Chalfield near Monkton Far- 
leigh; and South Wrexall, the seat of the Lords Long. The great 
early Renaissance house of Longleat, near Warminster (9.v.). is 
the seat of the marquess of Bath; and Wilton (q.v.) house, Salis- 
bury, the seat of the earl of Pembroke and Montgomery, is a fine 
example of the work of Inigo Jones. Longford, built in the form 
of a Trinity symbol in Elizabethan times, contains, like Wilton, 
many works of art,  and belongs to the earls of Radnor. At the 
Tudor mansion of Lacock abbey, near Melksham, built round the 
remains of a 13th century abbey, W. H. Fox-Talbot invented his 
photographic process. Lydiard park, Purton, dates from medieval 
times but was reconstructed in 1743-49. Corsham court, Chip- 
penham. is Elizabethan and Georgian. 

Agr icu l tu re ,  Indus t r ies  and Communications.-The 
downs of the uplands are mostly covered with coarse grass and 
support sheep (more than 90.000 in the late 1950s). The valleys 
are fertile and well wooded. The lowlands and clay plains are 
mostly under grass for dairying purposes and in the late 1950s 
about 48y0 of the total area of the county was under grass. The 
principal crops are wheat, oats and barley, which together covered 
nearly 158,500 ac. at that time. 

Three ancient forests remain: Savernake, south of Marlborough; 
Cranborne Chase (partly in Dorset);  and No Man's Land and 
Hamptworth common, which are outlying parts of the New for- 
est (Hampshire). The National trust owned 6,168 ac. in Wilts 
in 1957 and one-seventh was in use by the services. Many hands 
are employed in the railway locomotive works at Swindon (q.v.) 
and there are large engineering and tobacco works at Devizes. 
Cloth is woven, especially at  Trowbridge; boots and shoes are made 
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at Salisbury; rope and sacking a t  Melksham; rubber a t  Melksham 
and Bradford-on-Avon; bacon a t  Calne; processed milk, railway 
signals and brakes at Chippenham; and gloves-an ancient indus- 
try-at Westbury. Wilton carpets are known the world over. 
Portland and Bath stone are quarried. The main London-Bath 
railway line crosses the county in the north; the line from London 
to the west passes through Salisbury. Swindon, Salisbury and 
Westbury are big junctions. The Avon is navigable as far as 
Salisbury. The Thames and Severn canal passes through the 
northeast of the county and the Kennet and Avon canal traverses 
the Vale of Pewsey. 

P o p u l a t i o n  a n d  Administration.- The area of the admin- 
istrative county is 1,344.7 sq.mi. with a population (1951) of 
386,692. The municipal boroughs are: Calne (pop., 1951, 5,5531, 
Chippenham ( I  1,851), Devizes (7,897), Malmesbury (2,s IO), 
Marlborough (4,557), Salisbury, a cathedral city (32,91 I ) ,  Swin- 
don (68,953), Wilton (2,858). The county is in the western cir- 
cuit and assizes are held at  Salisbury and Devizes. I t  has one 
court of quarter sessions and is divided into 16 petty sessional 
divisions. The boroughs of Salisbury and Devizes have separate 
courts of quarter sessions and commissions of the peace and Swin- 
don also has a separate commission of the peace. There are 5 
urban and 1 2  rural districts. Wiltshire has no county town, Trow- 
bridge being the administrative centre and Salisbury the diocesan 
centre. Most of Wiltshire is in the diocese of Salisbury but there 
is a large part in that of Bristol and smaller parts in those of 
Gloucester, Oxford, and Bath and Wells. The four county con- 
stituencies are Chippenham, Devizes, Salisbury and Westbury; 
Swindon is a borough constituency. 

BIBLIOGRAPHY.-Sir R. C. Hoare, The  Ancient History o f  South  [and 
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The  History o f  Modern Wiltshire, 6 vol. (London, 1822-44); T h e  
Wiltshire Archaeological and Natural History Magazine (1854 et seq.) ; 
Publications of the Records Branch of the Wiltshire Archaeological and 
Natural History Society (Devizes, 1939) ; J. E. Jackson (ed ), T h e  
Topographical Collections o f  John Aubrey (Devizes, 1862) ; E. H God- 
dard, Wiltshire Bibliography, Wilts Education Committee, (Salisbury, 
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1. 
WILUNA, a mining district and settlement in Western Aus- 

tralia. situated in the Central division about an equal distance (ap- 
proximately 1 2 0  mi.) east of Meekatharra and north by east of 
Sandstone. Wiluna has been linked with Meekatharra by  railway 
(Meekatharra-Perth : 600 mi. ; Sandstone-Perkh : 5 75 ; Meeka- 
tharra-Geraldton: 334; Sandstone-Geraldton: 309 mi, by rail.) 
Auriferous deposits of large extent have been discovered there 
and the area is under vigorous development. I t  is the chief town 
of the East Murchison gold field, which, however. ranks behind 
Kalgoorlie, Meekatharra, Laverton and Menzies as a gold pro- 
ducer. Pop. (1954) 367 for the locality. 

WIMBLEDON, a municipal borough (1905) of Surrey, Eng., 
and a residential suburb of London, 8 mi. S.W. of Charing Cross. 
Pop. (1951) 58,141. Area 5 sq.mi. Wimbledon common covers 
more than 1,000 ac. Wimbledon is famous for the annual lawn 
tennis championships played at  the All-England Lawn Tennis and 
Croquet club since 1877 (see LAWN TENNIS AND TENNIS). I t  is 
supposed to be the site of the battle of Wibbandune (568) be- 
tween Ceawlin, king of Wessex, and Aethelbert, king of Kent, in 
which the latter was defeated. An earthwork on the common is 
known as Caesar's camp. There are the John Evelyn museum 
and several large schools and colleges. 

WIMBORNE MINSTER, a market town and urban district 
in the North Dorset parliamentary division of Dorset, Eng., 2 2  

mi. E.N.E. of Dorchester by road. Pop. (1951) 4,487. Area I 

sq.mi. I t  is on the river Allen (formerly the Wim) near its con- 
fluence with the Stour, and a few miles S.E. of Badbury Rings, an 
Iron Age earthwork. Cuthburgha and Cwenburh, sisters of Ine, 
king of Wessex, founded a nunnery there in 718. The  present 
minster, reputedly built on the site of that nunnery, is called St. 
Cuthburgha and dates from 1120. I t  contains a chained library 
and an astronomical clock, possibly made by Peter Lightfoot in 



1320. I n  8 71 King Ethelred Xvas mortally wounded in a nearby 
hatt le with the Danes and brought to LVimborne for burial. The 
minster contains his grave slab (xvith 14th-century brass inserted). 
I n  the  early I ~ t h  century Wimborne, with its convent and church, 
was completely destroyed by the Danes. I n  place of the convent 
a college of secular canons was established by Edward the Con- 
fessor;  later it became a royal free chapel. I n  1496 Margaret, 
countess of Richmond and mother of Henry Y I I .  founded a chan- 
t ry  and seminary lvhich. although dissolved with the college in 
I j4;. was re-established as a grammar school with 1 2  governors un- 
der a royal charter of Elizabeth I .  This Peculiar Jurisdiction 
lasted until 1846. but  the 1 2  lay gqvernors are still patrons of the 
benefice. St .  Margaret's hospital (13th century) now used as 
almshouses. was originally a leper hospital. The town's industries 
are market and nursery gardening and fruitgrowing. 

WINBURG, the first capital of the Orange Free State. Union 
of South Africa, was laid out in 1836 and is the oldest township 
in the province. I t  is 71 mi. from Bloemfontein on the Cape 
Town- Johannesburg national road. Pop. (19 j I j 3.944. including 
I .  502 Europeans, 2,268 natives and I 74 coloured. The  town has 
broad streets. beautiful gardens and a modern town hall. I t  is in 
close proximity to the Yet river and Laaispruit. which have mag- 
nificent mimosas and willows on their banks and ofier excellent 
bathing and fishing. A progressive and attractive town, R'inburg 
is also the trading centre of a large grain and pastoral district. 

WINCHCOMBE, a town in Gloucestershire. Eng.. 7 mi. N.E.  
of Cheltenham by road, on the edge of the Cots~vold hills, in the 
valley of the river Isbourne. Pop. of parish (19 j1 )  2,781. Area 
8.; sq.mi. The  tolvn originated in a mitred abbey founded for 
Benedictines in the 8th century by Kenulf. king of Mercia. and 
burned d o ~ v n  by the Danes. Twice rebuilt. the abbey Ivas dis- 
solved by  Henry VI I I .  The parish church of St. Peter. which is 
Perpendicular. Lvas built by the parishioners. with the help of Lord 
Seymour of Sudely ( q . ~ . ) .  on the site of a former church. The 
galleried George inn (1583)  was one of the pilgrim inns. 

Sudely castle (4 mi. S.E.) belonged to Lord Seymour of Sudely 
whose wife, Catherine Parr.  is buried in the chapel. H e  demolished 
\Vinchcombe abbey in 1539 and also the Cistercian abbey at Hailes 
(National trust  property, 2 mi. K.E.)  founded in 1246 by Richard. 
earl of Cornwall (brother of Henry I I I ) ,  who is buried there with 
his 11-ife Sanchia. On the hills southeast of Winchcombe is Belas 
Knap.  an  important (restored) Stone Age burial mound. 

WINCHELSEA, ROBERT DE (d. 1313 j .  archbishop of 
Canterbury. was probably born a t  Old LVinchelsea. H e  studied in 
Paris. and was rector of the university a t  some period before 1267; 
he then taught a t  Oxford. where he became chancellor of the uni- 
versity in 1288. H e  held prebendal stalls in the cathedrals of Lin- 
coln and St. Paul's, and was made archdeacon of Essex about 1283. 
I n  r 293, he succeeded Peckham as archbishop of Canterbury. His 
consecration, which took place at  Aquila in Sept. 1294, was delayed 
as a result of the vacancy in the papacy, but he found no diificulty 
in obtaining the temporalities of the see from King Edward I .  
Winchelsea is chiefly renowned as a strenuous upholder of the 
privileges of the clergy and the authority of the pope, and as a 
fearless opponent of Edward I. H e  assisted the barons in their 
struggle with Edward I1 by a frequent use of spiritual \\-eapons, 
and took par t  in the proceedings against the Templars. He died 
a t  Otiord on May 11, 1313 Miracles were said to have been 
worked a t  his tomb in Canterbury cathedral, but  extensive efforts 
to procure his canonization all proved unavailing. 

B r ~ ~ r o c ~ a ~ ~ ~ . - S e e  his Regis trum,  ed. by R. Graham (London, 191 7- 
) : S. Birchington in i lnglia Sacra, ed. b y  H .  Wharton (London, 

1691) ; W .  Stuhbs, Constitutional His tory ,  vol. ii, 4th ed. (Oxford, 
18g6). 

WINCHELSEA, an unreformed prescriptive borough in the 
Battle rural district of the Rye parliamentary division of Sussex, 
Eng.,  I I 4 mi. N.E.  of Hastings by road. Pop. (19 j I )  I 7 3  LVin- 
chelsea is old, but  the site of a still older town lies out to sea. 
about 3 mi. to the southeast. I t  is reputed to have had 700 house- 
holders, j o  inns and many churches, but it stood on low ground 
and in 1297 i t  was overwhelmed by the sea. T o  replace it Ed- 
ward I built a great town of which the present \&'inchelsea is the 

lovely remnant. I t  stands on an abrupt hill spur rising above flat 
lo\vlands which form a south~vard continuation of Romney marsh. 
Two gates. one of the time of Edward I. the other early s j t h  
century, overlook the marshes ~vhich until the I j th  century were 
a great inlet of the sea. The silting up  of this inlet marked the 
end of Winchelsea's days as a large port. A third gate stands some 
way to the west, its position pointing the contrast betn-een the 
extent of the ancient town and that of the village of today. The 
town was laid out ~ i t h  regular streets intersecting a t  right angles; 
in the centre stands the church of St. Thomas a Becket. This 
comprises only the chancel and aisles of a building which. if 
entire, rvould rank as one of the finest parish churches in England. 
As it stands it is of great interest. showing Decorated work, win- 
d o ~ s  of unusual design and a magnificent series of canopied tombs. 

The "ancient towns" of LVinchelsea and Rye had become mem- 
bers of the Cinque Ports by the time of Henry 11. Winchelsea is 
governed by 1 2  jurats. including the mayor. I t  returned two 
members to parliament from 1368 till 1832. when it was disfran- 
chised. Lt'inchelsea was once a great resort for smugglers when 
the vaults originally constructed for the Gascon wine trade were 
used for storing contraband. 

WINCHESTER, a city and municipal borough in the Win- 
chester parliamentary division of the county of Southampton. Eng., 
64 mi. LV.S.LiT. from London by road. Pop. (19 j I )  3 , 7 2 1 .  Area 
6.1 sq.mi. I t  occupies a hilly and picturesque site in and above 
the well-xooded valley of the Itchen. lying principally on the left 
bank. The surrounding hills are chalk do~vn.  

T h e  Cathedral.- The erection of Il'inchester into an episcopal 
see may be placed early in the second half of the 7th century, 
though it cannot be dated exactly. The \Vest Saxon see was re- 
moved there from Dorchester on the Thame. and the first bishop 
of Ll'inchester was Hedda (d.  70;). The modern diocese includ- 
ing nearly the whole of Hampshire. part of Surrey and small por- 
tions of Wiltshire. Dorsetshire and Sussex. was found to be too 
unwieldy and in 1927 was divided into the dioceses of LVinchester, 
Guildford and Portsmouth, the first including the greater part of 
Hampshire together with the Channel Isles. St. Swithun (8j2- 
862), known through the connection of his feast day (July I S )  
with the superstition that weather conditions thereon determine 
those of the next 40 days, is considered to have enlarged the 
cathedral. as are Ethelwold (963-984) and Xlphege (984-1005). 
The history of the Saxon building, however, is very slight, and as 
usual, its place was taken by a Korman one. erected by Bishop 
IValkelin (1070-.g8). The cathedral church of St. Swithun lies in 
the lower part of the city in a wide and beautiful walled close. I t  
is not very conspicuous from a distance, a low central tower alone 
rising above the general level of the roof. I t  consists of a nave, 
transepts, choir and retrochoir. all with aisles, and a Lady chapel 
forms the eastward termination. The  work of the exterior, of 
whatever date, is severely plain. 

The cathedral. however, is the longest in England, and indeed 
exceeds any other church of its character in length, which is close 
upon j j 6  i t .  LVithin, the effect of this feature is very fine. The  
magnificent Perpendicular nave is the work of Bishop Edington. 
(1346-66) and the famous LVilliam of Wykeham (1367-1404), 
by vihom only the skeleton of Walkelin's work was retained. The  
massive Norman work of the original building, however, remains 
comparatively intact in both transepts. The  central tower is Nor- 
man. but later than Walkelin's structure. The choir is largely 
Edington's work, though the clerestory is later. and the eastern 
part of the cathedral shows construction of several dates. There 
appears the fine Early English construction of Bishop de Lucy 
(1189-1204) in the retrochoir and the Lady chapel. though this 
was considerably altered later. The square font of black marble is 
a fine example of h'orman ar t ,  its sides sculptured with scenes 
from the life of St.  Nicholas of Myra.  The  magnificent reredos 
behind the high altar must have been erected late in the I j t h  cen- 
tury. Under many of the arches of the nave and choir are a num- 
ber of very elaborate chantry chapels, each containing the tomb 
of its founder. The most notable are the monuments of Bishops 
,Edington, LVykeham. Waynflete, Cardinal Beaufort, Langton and 
Fox. The door of iron grilles, of beautiful design, now in  the 
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north nave aisle. is considered to be the oldest .sork of its char- 
acter in England; its date is placed in the I ~ t h  or I zth century. 
The mortuary chests in the presbytery contain the bones of Saxon 
kings who were buried there. The remains were collected in this 
manner by Bishop Henry de Blois (1129-?I), and again after 
they had been scattered by the soldiers of Cromwell. The choir 
stalls furnish a magnificent example of Decorated woodwork, and 
much stained glass of the Decorated and Perpendicular periods 
remains in fragmentary form. The  library contains a Yulgate of 
the 12th century, a finely ornamented manuscript on vellum. I n  
1905 the cathedral fabric showed serious signs of xveakness, and 
it was found that a large part of the foundation was insecure, 
being laid on piles, or tree trunks set flat, in soft and \qatery soil. 
Extensive works of restoration, including the underpinning of the 
foundations with cement concrete, were carried out between 1906 
and 1912. Much of this work was done by one man. LVilliam 
Walker the diver. who for months worked submerged in liquid 
mud. where he could work by touch alone. Each year on St. 
S~vithun's day he is remembered by name in the cathedral among 
the benefactors. 

T h e  Mins te r  a n d  H y d e  Abbey.-King Alfred founded a min- 
ster immediately north of the present site of the cathedral. and 
there he and other Saxon kings were buried. The house, known as 
Hyde abbey, was removed (as was Alfred's bodyj to a point out- 
side the ~valls, considerably north of the cathedral, during the 
reign of Henry I .  There foundations may be traced. and a gate- 
way remains. T o  the east of the cathedral are ruins of it'olvesey 
castle, a foundation of Henry de Blois, where the bishops resided. 
They now live in a wing of the adjacent Wolvesey palace. built by 
Wren. The rest of the palace was pulled down in 1800. On the 
southern outskirts of the city. in the pleasant water meado~vs by 
the Itchen, is the Hospital of St. Cross. This also was founded 
by Henry de Blois, in 1136. whose l ~ i s h  was to provide board 
and lodging for 13 poor men and a daily dinner for IOO others. 
I t  Tvas reformed by Lt'illiam of JVykeham and enlarged and mostly 
rebuilt by Cardinal Beaufort (14oj-47). The buildings form 
three sides of a quadrangle. with a lawn and sundial in its midst. 
while the fourth side is partly open and partly formed by the 
magnificent cruciform church. The earliest parts of this building 
are late or transitional Norman, but other parts are Early English 
or Decorated. The ~ o r k  throughout is very rich and massive. St. 
Cross is a unique example of a medieval almshouse, and its pic- 
turesqueness is enhanced by the curious costume of its inmates. 
I t  is still customary to provide a dole of bread and beer to all ~ h o  
desire it. King's gate and b'estgate alone remain of the gates 
in the walls which formerly surrounded the city. The Westgate 
is a fine structure of the 13th century. In  the High street stands 
the graceful Perpendicular city cross. The great hall is all that 
remains of the castle begun by IVilliam the Conqueror and finished 
by Henry I11 in 1235. I n  it is preserved the so-called King 
Arthur's Round Table which is thought to be a 13th-century table 
repainted in the reign of Henry VII .  The county council offices 
of Castle hill were opened in,1911. The Stanmore housing estate 
was developed after LVorld War I as part of a district planning 
scheme covering 80 sq.mi.. including the city. 

it'inchester is famous as an educational centre. and in addition 
to if'inchester college and St. Swithun's girls' oublic school there - .  
are several modern preparatory schools. Winchester college. the 
proper name of which is the College of St. Mary. lying to the south 
of the cathedral close, is one of the greatest of English public 
schools. While a monastic school \\-as in existence there from very 
early times, the college was originated in 1387 by William of 
JVykeham. whose famous scheme of education embraced this foun- 
dation and that of Ne\v college. Oxford. The buildings r e r e  com- 
pleted about 1395, The quadrangles, with the fine chapel, toner, 
hall and cloister, are noteworthy. 

HISTORY 

The  history of the earliest IVinchester (Winton. Jt'ynton) is lost 
in legend; earthworks and relics show that the donns above the 
Itchen valley were occupied by Celts, and it is certain from its 
position a t  the centre of six Roman roads and from the Roman 

relics found there that the Caer Gwent (White City) of the Celts 
~ v a s ,  under the name of Venta Belgarum, an important Romano- 
British country town. The Romans had a clothmaking industry 
there, and later one of the first weavers' guilds was established. 
Hardly any traces of this survive, but mosaic pavements. coins, 
etc., have been discovered on the south side of High street. T h e  
name of Lf'inchester is indissolubly linked with that  of King Arthur 
and his knights, but its historical greatness begins when, after the 
conquest of the present Hampshire by the Genissas. it became the  
capital of Wessex. byhen the kings of M'essex became kings of 
all England. LVinchester became: in a sense, the capital of England, 
though it  always had a formidable rival in London, which was more 
central in position and possessed greater commercial advantages. 
Under Alfred it became a centre of learning and education, to  
which distinguished strangers resorted. I t  was the  seat of Canute's 
government; many of the kings. including Ecgbert, Alfred. Edward 
the Elder and Canute. were buried there. 

if'inchester was very prosperous after the Conquest, and  its 
omission. together with London, from Domesday Book is probably 
a n  indication of its peculiar position and importance; its proximity 
to  the S e w  forest commended it  t o  the Norman kings, and South- 
ampton, only 1 2  mi. distant, was one of the chief ports for the  
continent. The Conqueror wore his crown in state in LVinchester 
every Easter. as he wore it a t  Westminster a t  If'hitsuntide and a t  
Gloucester a t  Christmas. The  royal treasure continued to  be  
stored there as it had been in Anglo-Saxon times, and was there 
seized by jf'illiam Rufus. who, after his father's death, "rode to  
byinchester and opened the Treasure House." 

Under the Korman kings Winchester was of great commercial 
importance; i t  was one of the earliest seats of the woolen trade, 
which in its different branches was the chief industry of the town, 
although the evidence furnished by the Liber Winton (temp. 
Henry I and Stephen) indicates also a varied industrial life. 

The Merchants' guild of LVinchester claims an Anglo-Saxon ori- 
gin. but  the first authentic reference to it is in one of the charters 
granted to the city by Henry 11. The Libcr Kinton speaks of a 
"cnihts' gild." which certainly existed in the time of the Confes- 
sor. The prosperity of JVinchester was increased by the St.  Giles's 
fair. originally granted by Rufus to Bishop II'alkelin. I t  was held 
on St.  Giles's hill up to the 19th century. and in the middle ages 
was one of the chief commercial events of the year. 

From the time of the Conqueror until their expulsion by Ed- 
~ v a r d  I. It'inchester was the home of a large colony of Jews. whose 
quarter in the city is marked to the present day by Jewry street;  
iVinchester is called by Richard of Devizes "the Jerusalem of Eng- 
land" on account of its kind treatment of its Jews. and there alone 
no anti-Jewish riots broke out after the coronation of Richard I. 

it'inchester seems to have reached its zenith of prosperity a t  
the beginning of the 12th century; the first check was given dur- 
ing the civil wars of Stephen's reign. when the city was burned. 
Ho\vever, the last entry concerning it in the ylnglo-Saxon Chronicle 
says that Henry Plantagenet, after the treaty of IVallingford, \vas 
received x i t h  "great worship" in f inchester and London. thus 
recognizing the equality of the two cities; but the latter n.as rising 
a t  Winchester's expense, and a t  the second coronation of Richard I 
( I  194 ) the citizens of IVinchester had the significant mortifica- 
tion of seeing in their own city the citizens of London take their 
place as cupbearers to the king. The  loss of Sormandy further 
favoured the rise of London by depriving LYinchester of the ad- 
vantages it had enjoyed from its proximity to the continent. 

During the Great Rebellion the city suffered much for its loyalty 
to Charles I and lost its ancient castle founded by f illiam I. After 
the Restoration a scheme Tvas started to restore trade by making 
the Itchen navigable to Southampton. but without success. 
Charles 11, intending to make Winchester again a royal residence, 
began a palace there, which, being unfinished a t  his death. n-as used 
eventually as barracks. I t  was burned down in 1893 and rebuilt 
in 1901. Xorthgate and Southgate were pulled down in 1781. East- 
gate ten years later. it'estgate still stands a t  the top of High street.  
The  guard room was formerly used as a debtors' prison, now as a 
museum. 

it-inchester sent two members to  parliament from 1295 to  1885, 
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when the representation was reduced to one, and since 1918 it 
has been included in the county division which bears its name. 

Apart from its famous single buildings, such as the cathedral 
or St. Cross, the Winchester of today contains visible relics of 
every phase of its long history and almost every disaster or good 
fortune it  has experienced through the centuries. 

BIBLIOGRAPHY-R. Birt, The Glories of Wincherter Cath~dral 
(1949) ; J D'E. Firth, Winchester College (1949) ; B.  Vesey-FitzGerald, 
Wtnchester (1933). (RR. L ; X.) 

WINCHESTER, the seat of Frederick county, Va., U.S., a t  
the northern end of the Shenandoah valley, 9 mi. from the West 
Virginia line and 68 mi. N W. of Washington. D.C. Noted for 
its annual Shenandoah apple blossom festival, Winchester also 
has many historic buildings. Founded in 1744 by Col James 
Wood, the t o ~ \ n  was named for Winchester, Eng. George Wash- 
ington nlaintained an office there while surveying the land west of 
the Blue Ridge mountains for Lord Fairfax. Following Gen. 
Edward Braddock's defeat in 1755 Washington built F t  Loudoun, 
the first of a series of forts stretching south to the Carolinas The 
city was the site of three important battles during the Civil War 
and changed hands many times (see SHENANDOAH VALLEY CALI- 
PAIGNS) I t  served as headquarters for Generals "Stonewall" 
Jackson and Philip Sheridan. 

Located in the heart of a fertile apple growing region, Win- 
chester has huge cold storage houses and is a large export msrket 
for bulk apples Numerous apple products, rubber goods, plastics. 
steel conveyers, tin cans and woolen goods are produced there. 

RTlnchester pioneered in the field of municipal services. Its 
modified form of council-manager government (introduced in 
191 5 )  %on recognition for work in sanltary engineering. The pub- 
lic high school and large publlc library were endowed by Judge 
John Handley, a Pennsylvanian. Gen. Daniel Morgan, Revolu- 
tionary officer. and Adm. Richard E. Byrd, the polar explorer, 
lived in Winchester. 

For comparative population figures see table in VIRGINIA: Popu- 
lation. (G.  M BE ) 

WINCHILSEA, ANNE FINCH, COUNTESS OF (1661- 
1720 1. English author, daughter of Sir William Kingsmill of Sid- 
monton, near Southampton. was born in April 1661. I n  1683 Anne 
was one of the maids of honour of Mary of Modena, duchess of 
York. 

In  1684 she married Col. Heneage Finch, who in 1712, on the 
death of his n ~ p h e w  Charles, became the 4th earl of Winchilsea 
The countess of ivinchilaea died in London on Aug. 5,  1720 

A poet, a t  her best poignant and graceful, but uneven in ac- 
compl~shment, she nrote  on manners (satirically), on nature (lyri- 
cally) and on themes of morality, piety and ardent sentiment 
(devotion to her husband. to fallen royalty and to friends) Rluch 
of her poetry nas  published in her lifetime, notably "The Spleen" 
in Charles Gildon's N e w  fifiscellany (1701 ) ; and many pieces. in- 
cluding her Arcadian tragedy, Aristomerces, in her own Miscellany 
Popms o n  Several Occasions W r i t t e n  by  a Lady  (1713; ackno\vI- 
edged in the second issue, 1714). Wordsworth gave her poems 
foremost place in a manuscript anthology made for Lady Mary 
Lonther (1819; published 1905) 

Most of the countess of Winchilsea's verse was edited by Myra 
Reynolds, with a substantial introduction, from early editions then 
known and manuscripts belonging to the earl of Winchilsea and 
Edmund Gosse. T h e  Poems o f  Anne Countess of Winch i l~ea  
(1903). Edward Doaden, in Essays Modern  and Elizabethan 
(1910), quotes unpublished poetry from another manuscript in 
his possession. See also selections in J. Middleton Murry (ed ), 
P o e ~ i z ~  b y  Alzfte Cozc?ztrss of Tt7inchilsea (1928), and H .  I 'A .  Faus- 
set (ed.), Jfirtor Poets of t he  Eighteenth Century  (1930). 

(M >!I Ls ) 
WINCKELMANN, JOHANN JOACHIM ( 1  7 17-1 7653, 

German archaeologist, was born at  Stendal, Prusiian Saxony, on 
Dec. 9, 1717. b'inckelmann's study of ancient literature had in- 
spired him with a desire to visit Rome. He became librarian to 
Card~nal  Passionei in l i 5 4  and embraced Catholicism 

In  1755, before leavlng for Rome, IVlnckelmann published his 
Gedanken uber die iVacha1znz~lzg der grtecizzsclzen T17erke i n  Malerei 

und BiEdhauerkunst ("Thoughts on the Imitation of Greek Works 
in Painting and Sculpture"), followed by a pretended attack on the 
work and a defense of its principles, nominally by an impartial 
critic. 

He gradually acquired an unrivaled knowledge of ancient art. 
In  1760 appeared his Description des p i eves  gravies du f eu  Baron 
de Stosch; in 1762 his Anmerkungen uber die Baukunst  der Alten 
("Observations on the Architecture of the Ancients"), including 
an account of the temples a t  Paestum. In  1758 and 1762 he 
visited Naples, and from his Sendschreiben v o n  den herculanischen 
Entdeckulzgen (1 762) and his I17achricht v o n  den neuesten her- 
culanisclzen Entdeckungen (1764) scholars obtained their first 
real information about the treasures excavated at  Pompeii and 
Herculaneum. 

His masterpiece, the Geschichte der Kuns t  des Alterthurns 
("History of Ancient Art"), issued in 1764, was soon recognized 
as a permanent contribution to European literature. In  this work 
Winckelmann sets forth both the history of Greek art and the 
principles on which it seemed to him to be based. Many of his 
conclusions based on the inadequate evidence of Roman copies 
have been modified or reversed by subsequent research, but the 
fine enthusiasm of the work, its strong and yet graceful style, and 
its descriptions of works of art give it enduring value. I t  was 
read mith intense interest by Lessing, who had found in Winckel- 
mann's earliest works the starting point for his Laocoon. 

In  l i 6 8  Winckelmann went to Vienna, where he xas  received 
with honour by Maria Theresa. At Trieste on his way back he 
was murdered by a man named Arcangeli to whom he had shown 
some coins presented by Maria Theresa (June 8, 1768). 

WIND. Winds are classified according to whether they are 
general or local. General ~vinds include those that stretch thou- 
sands of miles over the earth's surface, following semipermanent 
directional patterns both near the earth and in the atmosphere. 
Within the great wind currents move some local winds, e.g , the 
cool squalls that accompany thunderstorms. Other local winds are 
characteristic of particular geographical regions, such as coast 
lines and mountains. Local ninds exert a pronounced influence on 
local climate and a t  the same time are themselves influenced by 
local weather conditions. 

GENERAL WINDS 

The pattern of the general circulation is primarily determined 
by the unequal heating of the atmosphere at  different latitudes 
and altitudes and by the effects of the earth's rotation (see  
METEOROLOGY). The distribution of the winds is closely related 
to that of atmospheric pressure, and both must be discussed to- 
gether. 

In general, the pressure distribution gives a good indication of 
the prevailing winds, the latter generally following Buys Ballot's 
lax. According to this law the wind in the northern hemisphere 
blows in such a manner that an observer facing d o w n ~ ~ i n d  has the 
lower pressure to his left, the higher pressure to his right. In  the 
southern hemisphere the lower pressure is to the right of the ob- 
server, the higher pressure to the left. In  both hemispheres the 
wind near the ground does not flow exactly parallel to the isobars 
but has a component toward lower pressure because of surface 
friction. Near the equator where the change in direction from 
one hemisphere to the other takes place, this rule does not hold, 
and the winds are more irregular and more subject to local influ- 
ences. Even at  higher latitudes the topography of the earth's sur- 
face and changing atmospheric conditions often modify the wind 
direction so that Buys Ballot's law is not always well satisfied. 

Genera l  Circulat ion,  Schematic.-Schematically, the general 
circulation near the earth's surface can be described as follows 
(see diagram): between roughly latitude 30" N. and 30" S., east- 
erly winds prevail (note that winds are named after the direction 
from which they are blowing) with components toward the equa- 
tor, the northeast trades of the northern hemisphere and the south- 
east trades of the southern hemisphere. These winds blow toward 
an equatorial zone of light winds or calms, the doldrum belt, in 
which the pressure is lo\v. On the poleward side the trade-wind 
belts are followed by the subtropical high-pressure belts in which 
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calms or light winds prevail and in which precipitation and cloudi- 
ness are on the whole light. I n  the days of sailing ships the dol- 
drums and the subtropical high-pressure belts were often difficult 
to cross, and the latter zones received the name "horse latitudes." 
The explanation given for this name is that ships a i th  cargoes of 
horses Tvere often becalmed in these regions and ran out of water, 
so that the horses had to be disposed of. Poleward, beyond the 
horse latitudes, are the zones of the westerlies which extend roughly 
from latitude 35" to 65'. These zones are the regions of interac- 
tion betti een cold and warm air masses and of migrating centres of 
high and low pressure. In  connection with the moving pressure 
systems, winds from directions other than west are frequently ob- 
served in these zones. Polemard from the regions of the westerlies 
the polar easterlies with components toward lower latitudes are 
found. However, the predominance of the easterly direction over 
the others is not pronounced, and other wind directions occur 
frequently. 

Seasonal Var ia t ion ,  Effects of L a n d  a n d  Water.-The 
actual distribution of pressure and mind over the globe is consider- 
ably more complicated than indicated by this schematic descrip- 
tion. Seasonal variations of position and intensity of these wind 
belts are produced by the annual march of the sun, and further 
complications are caused by the physical differences between 
water and land. Before entering into a detailed discussion of these 
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S C H E M A T I C  D I A G R A M  OF T H E  W I N D  S Y S T E M S  OF T H E  EARTH 

modifications, the disturbing effects of the continents will be con- 
sidered in general. During the summer the land is warmer than 
the water because the sun's heat is distributed to a greater depth 
in the turbulent ocean than it is in the solid ground. Further. as 
a rule, more heat is used for evaporation over aater  than over 
land. In  minter the ocean surface is warmer than the land because 
the cold surface water is mixed ni th the warmer aater  from belo~v. 
The air tends to assume the temperature of the surface. so that in 
summer the air is xiarmer over land, in minter over nater. S~nce 
cold air is in general heavier than narm air, the pressure over the 
land in l ~ i n t e r  is higher than over water, and an anticyclonic circu- 
lation develops. This circulation is clockwise in the northern 
hemisphere, counterclocknise in the southern hemisphere vith a 
component outnard from the high pressure because of surface 
friction. For instance, on the east coast of a continent in the 
northern hemisphere a northmest mind will be observed, nhile in 
the southern hemisphere a southwest a ind  would result in the same 
location. During the summer the land is heated more strongly 
than the water so that a low pressure develops over the land. The 
resulting cyclonic circulation is counterclock~iise in the northern 
hemisphere, and clock~vise in the southern hemisphere, both with 
a component of inflow tonard the centre of low pressure. Hence 
on the east coast of a continent in the northern hemisphere, for 
instance. the aind would be southeast, in the southern hemisphere 
northeast. 'CVhen the ~ i i n d  direction varies as much as 180" as in 
the example quoted here, one speaks of a monsoon (from the 

Arabic word for season). Typical monsoon winds are found along 
the east coast of Asia vrhere cold and dry northwest winds from 
the interior prevail during the winter, warm and moist southeast 
ninds from the Pacific during the summer. However, in most 
regions in temperate latitudes the shift of the prevailing wind 
direction from summer to ninter is not so large, and it  is rarely pos- 
sible to discover a monsoonal tendency in the wind shift. For  
instance, on the east coast of S o r t h  America the prevailing wind 
direction changes from northwest during winter to southwest dur- 
ing summer, through 90' only. 

Descript ion of t h e  W i n d  Belts.-In order to consider the 
wind distribution and its seasonal modifications in detail the vari- 
ous mind and pressure zones nil! now be discussed separately. 

T h e  Zone of Doldrums.-Near the equator the earth is sur- 
rounded by the doldrum belt where the pressure is lower than 
farther north or south. The minds in this zone are, as a rule, light 
and irregular in direction with frequent calms. The effect of the 
earth's rotation on the air flow being negligible, the ~ i i n d s  a t  the 
equator do not obey Buys Ballot's law. Instead. the air can move 
across the isobars so that any existing large pressure differences 
mould be destroyed quickly During January, which may be taken 
as a typical month for conditions during the northern minter. the 
belt of highest temperature is a t  or slightly south of the equator, 
ni th  larger displacements south over the continents where the 
temperature maxima extend considerably farther south than over 
the oceans. Consequently the doldrums during January are con- 
sistently near the equator over the oceans. Only over the warm 
land masses of South America and Africa and over the East Indies 
is their position farther south, a t  about 15"  latitude. The northerly 
dispIacement of the zone of maximum temperature during the 
northern summer is much larger than the comparable displacement 
during the southern summer into the southern hemisphere because 
the large continental masses of the northern hemisphere become 
very hot in the northern summer. Consequently, the zone of dol- 
drums too is displaced far northward. In  July, for instance, the 
doldrum belt is considerably north of the equator, especially over 
Central America. north Africa and Asia. In  the latter region, espe- 
cially over India, the name doldrum belt is, however, hardly ap- 
propriate, since this is one of the regions where the monsoon is 
well developed. 

The width of the doldrum belt is very variable from day to day  
and from place to place. This zone represents the region to- 
ward which the northeast trades of the northern hemisphere and 
the southeast trades of the southern hemisphere converge. These 
two wind systems meet often directly without being separated by  
a zone of calms. The line along which the tmo trades meet is called 
the intertropical front, a name which is frequently applied to the 
zone of doldrums even if a sharp front is absent. The convergence 
of the two trade-wind systems produces ascent and cooling of the 
air, and thus precipitation. Because of the seasonal motion of the 
doldrum zone there are few regions mhich are under its regime 
throughout the m-hole year. 

T h e  Trade-i+'.l/ind Zones.-The trade ninds, northeast in the 
northern hemisphere. southeast in the southern hemisphere, blow 
betneen the subtropical high-pressure belts and the zone of dol- 
drums. They are characterized by the steadiness of their direc- 
tion and speed, especially over the oceans. Yariations occur. of 
course, in the trade-nind zones, but they are much smaller than 
the variations in other mind belts. The average speed of the north- 
east trades over the Atlantic has been estimated to be about 11 
m.p.h.; that of the southeast trades to be about 14 m.p.h. There 
is an annual period of the wind speed and direction. The direction 
of the trade ninds is not uniform throughout the whole trade-wind 
region. On the east side of the subtropical highs, that is, near the 
west coasts of the continents, the component toward the equator 
is developed best, and the trade-wind zones reach farthest north 
and south in these locations. Toward the nest  the easterly com- 
ponent of the trades becomes more pronounced. The average 
limits of the trade winds and doldrums over the Atlantic and the 
Pacific are sho~vn in the table after Hann-Suring (Lehl-buclz der 
Meteorologic, 4th ed., Leipzig, 1929). The months shown are 
those when these zones have their extreme positions. I n  conjunc- 
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I March P September 

Atlantic 1 Pacific Atlantic I Pacific I 
S. E. trade 

tion with the displacement of the doldrum belt into one or the 
other hemisphere, the trade winds cross the equator in some re- 
gions. In this case they change their direction because of the 
different effects of the earth's rotation on air currents in the two 
hemispheres. Near the west coast of Africa, for instance, the 
southeast trades cross the equator into the northern hemisphere 
and become southwest winds blowing into the African low-pressure 
trough. This deflection is particularly well developed during the 
northern summer when the pressure is low over the hot .Sahara. 
Another example is found in the Pacific during winter where the 
northeast trades become northwest winds after crossing the equator 
and blowing toward the Australian low-pressure centre. 

Monsoon Circz~1ations.-Over the large continental mass of Asia 
the changes in pressure distribution from summer to winter are 
very pronounced. Hence a typical monsoon regime is established 
along the east coast of Asia as well as over India and the adjoin- 
ing countries to the west where the southwest monsoon blows dur- 
ing the summer season, the northeast monsoon during the winter 
season. During the regime of the southwest monsoon a continuous 
flow of air takes place from the subtropical high of the south 
Indian ocean toward the low pressure over Asia. Thus, the south- 
east trades cross the equator and become the southwest winds of 
the summer monsoon, demonstrating the change of the deflecting 
effect of the earth's rotation from one hemisphere to  the other. 
The Indian monsoon is strongly affected by the Himalayas so that 
the summer monsoon blows from southwest over the Indian pen- 
insula, from south into the Bay of Bengal and from southeast up 
the Ganges valley. The speed of the southwest monsoon varies 
from place to place. Over the Arabian sea between 5"-15" N. and 
50"-60" E., its speed during June and July is, on the average, 20 
to 25 m p.h.; over Bombay, 14 m.p.h. The speed of the northeast 
monsoon is not much more than half the speed of the southwest 
monsoon. The southwest monsoon blows with great steadiness 
compared mith the winds of other regions but its onset is often de- 
layed for a considerable period, resulting in drought and famine 
in India. I n  no other region is the monsoon so strong as in 
Asia, although the north coast of Australia shows well-developed 
monsoon tendencies. Monsoonal tendencies in the seasonal wind 
variation are found also along the east coast of the United States 
and along the Guinea coast of Africa. 

The Sztbtropical High-Pressure Belts.-During the northern 
summer the high-pressure belt of the northern hemisphere is not 
continuous but is interrupted by thermal lows over Africa-Asia 
and over h'orth America. I n  the southern hemisphere, on the other 
hand, which then has winter, the continents are cold, and the high- 
pressure belt surrounds the earth without interruption. During 
the northern winter conditions are reversed. The southern hemi- 
sphere then has summer, and the pressure is low over the conti- 
nents, while in the northern hemisphere the pressure is high over 
the continents. However, the North American high is not a very 
permanent feature, as the daily weather maps show. In  the first 
place, the continent is not so large as Asia; secondly, there is no 
barrier like the Himalayas preventing warmer air from invading 
the continent, and consequently cold anticyclones are often re- 
placed by cyclones which derive their energy from the warm, moist 
air. The Asiatic high, on the other hand, is very pronounced and 
has a high persistence during the cold season. 

The Westerlies.-On the poleward sides of the subtropical high- 
pressure belts are the regions of the westerlies which extend ap- 
proxnnately from 40" latitude to the polar circles. While the 
prevailing ninds in the westerlies are from the west or southwest, 
the wind direction is much less steady than that of the trades be- 
cause in the uesterlies the main frontal and cyclonic activity 
takes place. Hence in these belts a steady succession of migrat~ng 
cyclones occurs, causing frequent changes of wind direction. Con- 

ditions in the westerlies are more complicated in the northern 
hemisphere than in the southern because of the disturbances pro- 
duced by the large land masses of North America and Asia. The 
continental areas of the southern hemisphere are very small. 
There the belt of westerlies, the roaring 40s, is one of the stormiest 
regions throughout the year. In  the northern hemisphere during 
the winter, high-pressure centres are found over North America 
and Asia and centres of low pressure near Iceland and the Aleu- 
tians. The Asiatic anticyclone is very strong so that the westerlies 
and the cyclone paths lie along the northern margin of the con- 
tinent. Cyclones penetrate occasionally into the region under the 
regime of the Asiatic anticyclone, but their frequency here is 
much smaller than over western Europe and especially over the 
North Atlantic which during the winter often has winds of gale 
force. Since over North America the high-pressure centre is much 
less permanent than over Asia the westerlies with their succession 
of cyclones can cross the western mountains and the whole width 
of the continent alternating with migrating highs produced by the 
cold polar continental air. In  summer the Icelandic low is much 
less intense while the Aleutian low has completely disappeared 
from the mean pressure map. This indicates that the strength of 
the westerlies and the cyclone frequency are much reduced during 
the warmer season in the northern hemisphere. 

Since the subtropical high-pressure belt, the equatorial limit of 
the westerlies, shifts with the seasons, there are marginal zones on 
the equatorial side of the westerlies which are under their regime 
during the winter while they are dominated by the subtropical highs 
during the summer. These regions experience the effects of cy- 
clonic activity, cloudy skies and precipitation during the winter 
while the summers are dry with cloudless skies. h'otable examples 
of this type of climate are found in California, the Mediterranean 
lands and south Africa. 

The Polar Easterlies.-The polar easterlies are located poleward 
beyond the westerlies. In  the southern hemisphere the polar re- 
gion is largely covered by the cold antarctic continent, and the 
pressure is high. Consequently the winds are easterly or south- 
easterly, but local topographical variations are common. Over the 
high antarctic plateau the winds conform to the upper-level pres- 
sure pattern rather than to the sea-level isobars. Over the north 
polar zone conditions are complicated by the fact that the largest 
glaciated land mass in this region, Greenland, is not centred at  the 
pole, and that in winter northern Siberia and northern Canada are 
colder than the Arctic ocean. Thus, the winds over the Canadian 
archipelago are predominantly northwest while over Spitsbergen 
and Franz Josef Land winds ui th  an easterly component are more 
frequent although changes in the wind direction occur often. Dur- 
ing the summer the pressure gradients in the north-polar region 
are weak, and the winds are light and variable. (B. Hz.) 

Winds i n  the Upper Atmosphere.-The pressure decreases 
more rapidly with height in cold air than in warm air, so that a t  
altitudes of several miles above sea level the lowest pressure is 
located where the coldest air is found, and the highest pressure is 
associated with the warmest air. At these altitudes, then, the 
lowest pressures are found in the arctic and antarctic regions and 
the highest pressures are normally found in regions close to the 
equator instead of near 30". In  accordance with Buys Ballot's 
law, the easterly trade winds decrease in speed with height, and 
at  heights of several miles become westerly winds, so that winds 
from a westerly direction prevail over almost all of the globe at 
these heights. The strongest west winds are still found in middle 
latitudes, however, where they are frequently concentrated into a 
narrow current, the so-called "jet stream." Maximum speeds of 
100 to 200 m.p.h. are observed in the centre of this current 
in winter, when it is most developed and when it may be found at  
latitudes as low as 30'. I n  summer the jet stream is weaker and 
is normally found only poleward of 40': 

The jet stream and the weaker winds surrounding it do not al- 
ways blow from due west but frequently have some poleward or 
equatorward component as well, appearing as a northwest wind at  
some longitudes and as a southwest wind at  other longitudes. 
These deviations are caused partly by the disturbing influence of 
the continents (especially in the northern hemisphere) and partly 
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by the large traveling centres of high and lo\\, pressure at sea. level 
which effect the day-to-day changes in middle latitude weather. 
In January, for example, the coldest air in the northern hemi- 
sphere is usually located over the Canadian archipelago and over 
northeastern Siberia, so that the upper-level winds usually blow 
from west-southnest over the Atlantic and Pacific oceans, and 
from the west-northwest over the North American and Eurasian 
continents. Similar effects exist in summer when the air over the 
southern parts of the continents is very warm. The continents 
seem to have very little influence in the southern hemisphere. so 
the wind directions there are much more westerly in all seasons. 

The westerlies increase in strength up to the height of the trop- 
opause. seven or eight miles above sea level. Above this height, in 
the stratosphere, the air is normally narmer at high latitudes than 
at low latitudes, 5 2  the trend to an increasing pressure difference 
between equator and pole is reversed. The xesterlies therefore be- 
gin to decrease in speed above this height, and at sufficiently high 
altitudes may even become easterly. (N. A. P.) 

LOCAL WINDS 

Local winds may be classified as slope minds, coast winds and 
mountain winds, and will be considered accordingly, noting that 
many ~vinds do not always fit readily into any simple classifica- 
tion. 

Slope Winds.-Perhaps the most familiar of all local winds are 
the gentle doanslope winds which occur inland on clear nights 
during quiet neather. They represent the slow drainage into the 
valleys of air which has been chilled by contact ni th  the cool 
ground, the ground having lost heat by radiation into the clear 
sky. This chilling causes the air on the slopes to become denser 
than the air at the same level over the valley floor. and conse- 
quently a slo~v overturning motion develops in which the air close 
to the slopes sinks into the valley bottoms and an extremely gen- 
tle lifting in the free air above the valley floor takes place. The 
cool slope minds have speeds of up to tmo or three miles per hour 
and are very shallon, usually becoming inappreciable 50 ft. above 
the slopes. Honever, in valleys flanked by mountains the cold 
air flood may accumulate to a depth of several hundred feet and 
reach a speed near the ground of five or even ten miles per hour. 
Wrnds of this type are well known in the Swiss alpine valleys: one 
is the "JVisper wind" ~wh~ch  flows in the Wisper valley opening 
into the Rhine. In  mountainous country downslope winds occa- 
sionally occur in intermittent sudden rushes. The reasons for this 
have not been clearly established. 

Even in cloudy weather a glacier chills the air over it, and con- 
sequently a cool downslope xind often occurs over large glaciers. 
The effect is intensified during the day when surrounding rocky 
areas warm the free air. Ail which descends along the glacier is 
continually cooled, and maximum speeds of about ten miles per 
hour are reached a few feet above the glacier surface. This "gla- 
cier wind" rapidly dies away as it spreads out beyond the foot of 
the glacier. 

Sea a n d  L a n d  Breezes.-Everyone who has enjoyed a stay at 
the seaside is familiar with the sea breeze and if he has bathed in 
the sea appreciates the cause: during the day the land becomes 
considerably warmer than the sea. Offshore the heat of the sun 
is mixed to a considerable depth by the restless motion of the 
sea, and so causes hardly any temperature change. whereas on land 
the heat is absorbed in a layer only a few inches deep, and so 
raises the surface temperature very considerably. Consequently, 
by midafternoon on fine days the temperature of the air near the 
ground a fen m~les  inland is commonly as much as 5" and some- 
times more than 10" C. higher than that of the air just above the 
sea. Xt higher levels the temperature difference is smaller and 
usually it has allnost disappeared at  a height of 2,000 or 3.000 it. 
Above this level, the atmosphere and its winds are practically 
undistu~bed The expansion due to heating of the lower layer 
of air over land reduces the air density, causing the pressure at 
the ground (the weight of the atmosphere above) to fall. The 
fall is only slight: perhaps a millibar, or about & of 1%. Never- 
theless the resulting pressure gradient, directed from the sea to- 
ward the land, is sufficient to generate a fresh breeze in that 

direction. On occasions when thefe is a strong general wind the 
differential heating of the land air may be less marked and the re- 
sulting pressure change may barely modify the existing pressure 
gradients. This situation will prevent the sea breeze from be- 
coming well developed. 

I n  more settled weather the breeze from the sea sets in near 
the coast by about midmorning and then steadily strengthens and 
penetrates farther inland. I t s  leading edge may be very well de- 
fined, so that within a minute or two a wind of ten miles per hour 
may replace light airs, bringing a sudden rise of humidity and a 
fall of temperature amounting to a few degrees. The  sea breeze 
reaches its maximum strength in the early afternoon and usually 
persists into the evening before dying away. The depth of the 
sea breeze varies considerably: similar minds near the shores of 
moderately large lakes may be only a few hundred feet deep, 
nhereas the sea breeze near tropical coasts sometimes extends as 
high as 6.000 ft. The breeze similarly penetrates a very variable 
distance inland, but in temperate latitudes often extends 20-30 mi  
in from the coast by late afternoon, and in the tropics is said to  
reach as far as 50 mi. into the interior. At the time of maximum 
development the breeze is present a t  distances of a t  least several 
miles out to sea, but good observations of its seaward extent have 
not been made. By evening it often blows not directly from the 
sea but more nearly parallel to the coast in the same sense as a 
geostrophic mind (9.v.) ; i.e., with a westerly component near a 
southern shore (in the northern hemisphere). 

Usually the sea breeze air is cloud free, in contrast to the air 
farther inland. which often contains cumulus clouds. When the 
leading edge of the sea breeze is sharply defined, it  often has 
above it a belt of well-developed cumulus clouds, produced where 
the larld air is ascending over the cool sea air. so that the sea 
breeze can be said to have a "front" possessing some of the char- 
acteristics of a cold front. In  thunderstorm weather the first 
cumulo-nimbus clouds to grow inland are sometimes in regions 
where there is a pronounced sea breeze front. The great frequency 
of thunderstorms in Florida is thought to be associated with the 
strong low level convergence produced by the flow inland of sea 
breezes from the opposite coasts of the peninsula. 

Theoretical studies of the sea breeze, such as that made by R. P. 
Pearce, have approached a quantitative explanation of most of 
the observed characteristics. including the much weaker seaward 
drift of land air just above the cool current from the sea, which 
completes the sea-breeze circulation. I t  has not yet been possible, 
honever. to account satisfactorily for the formation of a sea-breeze 
front, and it seems likely that this will not be done until more re- 
fined models are tested. Such models would need to take into ac- 
count the effect of friction, which is difficult to measure and has 
thus far been neglected. 

During quiet nights the air close to the ground inland cools 
below the sea temperature, and a land breeze develops. Because 
only a shallow layer of air is cooled, the land breeze is feebler 
than the sea breeze. The land breeze extends a few miles out to  
sea, carrying the scents of vegetation. Sailboat fishermen take 
advantage of the land breeze to sail to fishing grounds in the early 
morning; they return on the sea breeze in the afternoon. 

Coastal  Slope Winds  (Bora).-Strong winds develop over 
coasts nhen cold unstable air masses flow into regions where high 
snow-covered plateaus or mountains descend steeply into relatively 
very warm seas. Convection occurs predominantly or only over 
the sea, so that there the air becomes considerably warmer in the 
first few thousand feet than it is inland. Particularly  hen the 
resulting offshore breeze reinforces a general flow, the mind over 
the sea near the coast may become very strong, or even a squally 
gale. and a danger to shipping. An example is the notorious bora 
which affects the northern shores of the Adriatic; in the winter 
season this wind is strongly influenced by the general pressure 
distribution and cannot be ascribed to purely local causes. I t s  
direction is usually from the northeast or east-northeast, rather 
than from the north as its name implies (Boreas = north u ind) .  
In  fine neather it does not extend more than about ten miles out 
from the coast, although it may be violent and raise a very rough 
sea; in stormy weather ahead of a cyclone near southern Italy it  
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may extend over the whole of the Adriatic. Winds like the bora 
occur elsewhere in the Mediterranean and in other parts of the 
world where the meteorological and topographical situation is fa- 
vourable. Notable examples occur on the north Caucasian shore 
of the Black sea, on some arctic coasts and in southern California, 
where a wind known as the Santa Ana blows down the mountain 
passes and out to sea for a distance of up to 50 mi. 

M o u n t a i n -G a p  Winds  (Mistral).-Another well-known wind 
is the dry, cold northerly mistral which blows down the Rhbne val- 
ley and into the warm waters of the Gulf of Lyons. This wind has 
some of the character of the bora but is associated with the break- 
through of cold air masses from the north, whose path into the 
Mediterranean is restricted by the massive barriers of the Alps 
and the Pyrenees. I t  is an example of a mountain-gap ~ i n d  but 
of much larger scale than the very local strong winds which are 
often encountered in mountain passes. Unlike winds produced 
solely by temperature gradients in the lowest few thousand feet 
it may be a very deep current; on occasions when it becomes very 
strong there is usually a fall of pressure in the lee of the Alps, 
and a depression forms in the Gulf of Genoa. I t  often blows per- 
sistently for days on end and in Provence is one of life's hard- 
ships. 

The Strait of Gibraltar is an important gap in the arc formed 
by the Atlas mountains of north Africa and the extensive high 
plateau of Spain. The winds in the strait tend to be either 
westerly or easterly. Shallow cold air masses which invade the 
western Mediterranean from the north often stream through the 
strait as an easterly wind which is very strong in the lowest 2,000 
or 3,000 ft. Such a wind is known locally as a levanter. It  may 
reach very high speeds a few hundred feet above the sea in the 
narrows of the strait, where it is said to have brought eastward- 
traveling Catalina flying boats practically to a standstill. 

Similar strong winds occur in other parts of the world where 
cold air streams break through mountain-chain gaps. 

Winds  in t h e  Lee of M o u n t a i n s  (Foehn).- In all mountain- 
ous regions the winds which blow from the ridges into the leeward 
loalands are characterized by their warmth and dryness. They 
are known by various local names, but are known generally by the 
term foehn (fohn), which comes from the European Alps where 
these ~ i n d s  were first studied, and where they are very pronounced. 
I n  North America the foehn winds strongly influence the climate in 
a broad belt lying east of the Rocky mountains and are known as 
chinook winds. Near the Andes in the Argentine they are known 
as zonda  winds. Local winds with foehn characteristics are also 
well known wherever prevailing winds cross a mountain chain, as 
those in Japan, New Zealand, central and eastern Asia and in 
Scandinavia. 

The foehn occurs at  all seasons; it is a gusty wind accompanied 
by unusually good visibility and often by well-broken or clear 
skies. The upper slopes of the mountains and their peaks are 
obscured by clouds, in which there is often rain or snow. This 
bank of cloud is called the foehn wall. I n  the lee of the moun- 
tain peaks, often extending in ranks far out over the lowlands, 
are elongated. lens-sha~ed clouds (lenticularis) revealing wave- 

The  H e l m  Wind.-The wavelike disturbances in the air stream 
which are sometimes set up when a wind current flows over a ridge 
may be accompanied by notable changes in the nature of the sur- 
face wind in the lee of the ridge. Under the crest of the first lee 
wave the wind close to the ground may be very light, or even re- 
versed in direction. flowing toward the hills, while over the lee 
hill slopes the wind may blow with abnormal force, more ap- 
propriate to the strength in the free air a t  the level of the hill- 
tops. Such peculiarities are often notable near rather small hill 
ranges nith smoothly falling hill slopes, rather than near precipi- 
tous mountains. A well-known example is the helm wind, a steady 
gale which blows down the western slopes and for some distance 
over the lowlands in the lee of the northern Pennines when mod- 
erate easterly winds prevail over northern England. 

Local Names f o r  Winds.-In some regions with strongly var- 
ied relief, winds from particular quarters bring characteristic kinds 
of weather and have popular names but are not, strictly speak- 
ing, local winds in the sense defined in the first paragraph of this 
section. The densely populated Mediterranean area abounds in 
these specially named winds. The central and southern Mediter- 
ranean are subject to very warm southerly winds which bring air 
from the hot desert interior of northern Africa. These winds are 
abnormally dry and hazy and are most prominent in the spring 
when cyclonic winds are common and the sea is much cooler than 
the desert. They bring oppressive ~veather and often damage to 
vegetation. The general name for these winds is sirocco, but lo- 
cally they are known as khamsin (in Malta and Egypt), leste 
(Madeira and north Africa), simoom (northeast Africa and Ara- 
bia) and leveche (in southeast Spain). They arrive in the northern 
Mediterranean with somewhat reduced surface temperatures, but 
passage over the sea makes the air moist and muggy, and there may 
be dense clouds and rain near the north Mediterranean coasts. 
Xear the Gulf of Lyons a strong, warm southerly or southeasterly 
wind is called a marin. 

Near the northern shores of the Mediterranean the striking 
winds are cold winds, especially in the winter, such as the already 
described mistral and bora. In  northern Italy a cold northerly 
wind is called a maestrale, arid the maestro is a cool northwesterly 
wind in Sardinia and Corsica. I n  the Mediterranean sea a strong 
northeasterly wind is called a gregale or Euroclydon, while in Italy 
cool northeasterly winds are often referred to as tramontana.  The 
persistent northerly winds ~ ~ h i c h  are a feature of the summer sea- 
son in the northeast Mediterranean and near Greece are called 
the etesian winds. Even when they reach gale force they are 
usually accompanied by cloudless skies. 

TWO other widely known names are pamper0 (used in the coastal 
plains of the Argentine) and southerly burster (of n'ew South 
Wales). These refer to the strong cool squalls which occur during 
the passage of some cold fronts and are often accompanied by 
heavy rain and thunder. In  southern Australia similar winds from 
the desert interior are known as brickfielders, a name said to have 
come originally from squalls which raised much dust from brick- 
fields near Sidney. See also Index references under "Wind" in 
the Index volume. - ,  - 
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of rain or snow from the air which is passing over the upper slopes 
of the mountain. During its ascent on the windward slopes the 
air is chilled, but the cooling is diminished by the release of latent 
heat from condensing water vapour; during descent down the lee- 
ward slopes the air is warmed and the cloud evaporates, reclaiming 
its latent heat: but since some water was lost as rain or snow less 
latent heat is reclaimed than was liberated, and the air arrives 
a t  its original level warmer than before. During the winter this 
great increase of temperature often causes a rapid melting of snow 
a t  low levels. I t  is said that some persons are prone to ills or ma- 
laise during spells of foehn, but if the association is real its explana- 
tion is not known. 

winner of the 1528 Nobel prize in chemistry for research on the 
constitution of the sterols and their relation to certain vitamins, 
was born in Berlin, Dec. 25, 1876. He was professor and head of 
the chemical institute at  Gottingen (1915-44) after earlier ap- 
pointments at  Freiberg (1901-13) and Innsbruck (1913-15). His 
work establishing the structure of cholesterol was begun in 1901 
and completed in 1932. Paralleling this work was his investigation 
of compounds with antirachitic activity, the so-called sunshine 
vitamin D compounds, and how they are formed from certain 
sterols by light. Besides these major achievements Windaus con- 
tributed to the spatial chemistry of condensed ring systems, dis- 
covered histamine through synthesis, showed that vitamin B, 



WIND BRACES---WINDERMERE 
contained sulfur and contributed to the structural chemistry of 
colchinine, the cardiac glycosides and other naturally occurring 
compounds. Motivated by theoretical considerations, his work 
had tremendous practical sig~iificance. He died at  Gottingen on 
June 9. 1959. (W. H. SN.) 

WIND BRACES, in architecture. diagonal braces to tie the 
rafters of a roof together and prevent "racking." In many 
medie\~al roofs they are arched and run from the principal rafters 
to catch the purlins. In  modern steel construction. wind bracing 
is necessary in the wall and floor framing of high buildings to 
withstand the diagonal stresses set up by the wind pressure on a 
side wall; the xind braces take the form either of diagonal ten- 
sion rods. of diagonal angle, channel or I-beam bracing at the 
corners or of enlarged web or gusset plates at the intersections 
of framing members. See ROOF. 

WINDBREAK (SHELTERBELT), rows of trees and shrubs 
,planted to serve as a barrier to break the force of dust storms, 
~vinds and snon-storms. 6Vindbreaks are of two kinds: those 
planted to protect the farmstead and those planted to protect 
field crops and conserve top soil. 
.I good farmstead vindbreak consists of from five to eight 

ro\\-s of shrubs and trees. one or more shrub rows being planted on 
the windward side facing the prevailing winds. Behind these rows 
are planted fast-growing trees and ,the next t ~ o  or more rows 
consist of hardy, long-lived, tall hardwoods with a few rom-s of 
conifers on the inside or leeward side. The hardwoods protect, 
from dust storms and dry winds in summer and in winter serve to 
break up wind gusts and prevent snow from drifting. The conifers. 
~ ~ i t h  their year-round foliage and with branches from the ground 
up, provide a nearly impenetrable barrier. 

Farmstead windbreaks may be established in any region where 
climatic conditions are severe. In the U.S. prairie and plains areas, 
where prevailing storm winds come from the north~vest, windbreaks 
are located on the north and west sides of a farmstead. The num- 
ber of tree rows required depends upon wind velocity and the char- 
acter of seasonal storms. Choice of tree species and planting 

ey C O u R T E s Y  OF T H E  D E P A R T M E N T  O F  A G R I C U L T U R A L  E X T E N S I O N  I N S T I T U T E  O F  A G R I C U L T U R E ,  

U N l Y C R b l T "  OF M i N N E S O T *  

F I G .  I .- STANDARD SHELTERBELT PLAN 

arrangements are important factors in providing successful pro- 
tection. 

Fleld nindbreaks are planted across fields in prairie and plains 
areas to reduce the effects of drying ~ i n d s ,  to hold soils from 
bloming and to trap winter snows. S n o ~  thus trapped does not 
blob away but melts in the spring. adding to the soil moisture 
needed for crops. In areas of low rainfall. melting snon is espe- 

B Y  C O U R T E S Y  O F  T H E  D E P A R T M E N T  O F  A G R I C U L T U R A L  E X T E N S I O N ,  I N S T I T U T E  O F  A G R I C U L T U R E ,  

U N I V E R S I T Y  O F  M I N N E S O T A  

F I G .  ?..-STANDARD W I N D B R E A K  IN ITS  DEVELOPMENT A N D  G R O W T H  

cially important to crop growth. 
In  sandy regions. field windbreaks reduce losses caused by drift- 

ing and blasting sand that otherwise might cover growing crops and 
cut down standing grain. 

Field windbreaks planted at  designated intervals across fields 
may consist of from one to three rows of trees depending upon 
protective needs. Climatic conditions, altitude and topography 
and the type of soil determine more specifically the location of 
windbreaks. 

Information as to establishing windbreaks or shelterbelts in 
regions of the United States can be obtained from state colleges of 
agriculture. or state and federal forest service agencies. See also 
FARMSTEAD ARRAKGEI\IEI\'T. U.S. (P. 0. A.)  

WIND CAVE NATIONAL PARK, in the Black hills of 
South Dakota. U.S., was established on Jan. 9,  1903. Boundary 
changes were made in March 1931, June 1935 and Aug. 1946. 
Acreage, most of ~ ~ h i c h  is owned by the federal government, totals 
more than 28.000. A current of xvind intermittently passes through 
Wind Cave. flowing inward when the barometer falls and outward 
when it rises. The cave contains limestone caverns. with beautiful 
formations called boxwood. tipped with white crystals. These 
formations, which are comprised of crystal fins in a honeycomb 
pattern, differ from the stalactite and stalagmite formations found 
in most large caves. 

Above the cave a game sanctuary was established. Buffalo 
herds, breeding stocks of which were placed there in 1912 by the 
American Bison society, were permitted to roam throughout the 
area. Other animals placed on the preserve include the antelope, 
elk and deer. In addition to various deciduous trees found in the 
valleys, ponderosa pine and Rocky mountain cedar grow there. 

WINDERMERE, the largest lake in England, is in the south- 
eastern part of the Lake district (q .v . j ,  in the county of Westmor- 
land. The boundary with Lancashire runs along the western shore, 
round the foot and northward along about one-third of the eastern 
shore. The lake is 10; mi. long and I mi. wide; area 5.69 sq.mi. 
The shores are generally steep, beautifully wooded and fretted 
xvith numerous little sheltered bays. The hills immediately sur- 
rounding the lake rarely reach 1,000 ft., but the distant views of 
the mountains to the north and west contrast finely with the sylvan 
beauty of the lake itself. Immediately. opposite Bowness is a 
group of islands (Belle Isle, Tommy Holme, the Lilies ar,d others) 
which divide the lake into two basins. The greatest depth sounded 
in the northern basin is 219 ft., and in the southern 134. The lake 
receives the Rothay and Brathay streams at  the head; Trout  Beck 
also flows into the northern basin, and Cunsey Beck from Es- 
thwaite into the southern. The lake is drained by the Leven. 
Steamers ply on Windermere during the summer, the chief sta- 
tions being Lake Side (south), Ferry (west), Bo~vness (east) and 
IVaterhead, for Ambleside (north). The lake contains perch, pike, 
trout and char; there are several large hotels a t  Bowness and else- 
where on its shores. 

The town of ~I'INDERMERE, above the eastern shore adjacent to  
Bo\\-ness-on-TVindermere, is an urban district lying in woods about 
three quarters of a mile from the lake by footpath. Pop. (19j1) 
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6,315. 

WIND EROSION AND DEPOSITION. The movement 
of sand and dust by mind is a n  important geologic process, partic- 
ularly in desert regions, and produces highly distinctive landscape 
features and sedimentary deposits of widespread occurrence. The 
process comprises three stages: erosion, transportation and deposi- 
tion. Erosion involves the picking up and blowing away of loose, 
fine-grained material. This occurs wherever dry sandy or dusty 
surfaces, unprotected by  vegetation, are exposed to strong winds. 
The coarser material, of sand size, is carried along close to the 
ground, transported by a combination of rolling and leaping of the 
individual grains. Where the sand is abundant and the wind is very 
strong, the net effect may be described as having the appearance 
of "streaming" and a sandstorm results, so that the air seems to 
be filled with flying sand up to a height of several feet. As this 
sand is driven along before the wind, it exerts an abrasive effect on 
rocks and other materials in its path, thus continuing the work 
of erosion and carving out uniquely sculptured surfaces. Move- 
ment of the sand continues until the velocity of the wind slackens 
or until some obstacle is encountered and the sand accumulates to 
form heaps, mounds or ridges known as dunes, highly varied in size 
and shape. Finer material, a powdery dust classified technically 
as silt, when set in motion by the wind, is quickly carried upward, 
sometimes to great heights, by turbulent air currents, and is trans- 
ported in suspension. Under suitable conditions this may result 
in dust storms, and the dust may be carried long distances. Sooner 
or later, however, i t  settles, and if this is continued long enough a 
characteristic deposit known as loess (9 .v . )  is formed. 

The fine-grained material, or ash, from volcanic eruptions is 
transported in similar fashion, and forms characteristic deposits 
of atdifferent type (see TUFF). Each of the above aspects of 
wind action is discussed more fully below. For meteorological 
aspects of sand and dust movement by wind see DUST: Dust 
Storms. For agricultural aspects see DRY FARMING; LAND RECLA- 
MATION ; SOIL EROSION AND CONSERVATION. 

EROSION BY THE WIND 
Wind erosion takes place partly by deflation, the simple blowing 

away of loose. fine-grained material, and partly by abrasion, the 
gradual wearing away of hard material through the continued im- 
pact of wind-driven sand. In  general, the effects of deflation are 
important only on soil and on unconsolidated materials, while the 
marks of abrasion are retained only on rock and other resistant 
materials. 

Erosion of Soil a n d  Unconsol idated Deposits.-The effects 
of deflation are illustrated on dry, unprotected soil, such as oc- 
curred on a widespread scale in the western Great Plains of the 
United States during the middle 1930s As a result of extreme 
drought, repeated crop failures and continued pulverization by 
farm implements, the soil became loose and powdery over wide 
areas. This material was easily picked up by the strong prevailing 
winds. The coarser material drifted along close to the ground, to 
be piled up along fences, hedges, farm buildings and other obstacles. 

B Y  C O U R T E S Y  O F  H T U  SMITH 

H E D G E RO W  D U N E  F O R M E D  BY T H E  A C C U M U L A T I O N  OF  S A N D  AND SOIL BLOWN 
FROM A CULTIVATED FIELD 

The finer material was swept up into the air, giving rise to blinding, 
destructive dust storms, described below. In places, many inches 
of topsoil were removed. Wind erosion of soil became a major 
economic problem of the region and remained so until increased 
rainfall brought relief. Meanwhile, much study was given to 
methods of controlling or alleviating erosion by conservation of 
available water, improved methods of cultivation and better 
planning of land use. 

Under natural conditions, deflation occurs mainly in desert basins 
and along stream beds which are dry during a part of the year. 
I t  works primarily on material previously prepared by weathering 
and running water. Frequently the erosive effects of the wind 
are canceled out by the washing in of new material. In  many 
situations the layer removed is so thin, and the area from which 
it is removed is so broad, that erosive effects are imperceptible. 
In certain locations, however, where rainfall is nearly zero, erosive 
effects are more concentrated and result in a gradual lowering 
of the surface, producing topographic forms ranging from small 
shallow depressions to broad basins hundreds of feet in depth. Ex- 
amples on a relatively small scale are found in the High Plains 
and western deserts of the United States, and on a larger scale 
in the deserts of Peru, Mongolia and north Africa. The Quattara 
depression of the Libyan desert is a major example, with a length 
of roughly I 7 j mi., a width of up to nearly 80 mi., and a maximum 
depth of approximately 436 ft. below sea level. In the excava- 
tion of the larger basins, however, it is believed that the work of 
running water during cyclic episodes of greater rainfall, alternates 
with wind action. 

Another effect of deflation in some places is the formation of 
desert pavement, a thin layer of pebbles, which occurs where the 
material originally exposed to the wind consisted of a mixture of 
pebbles and finer material. Gradual removal of the latter by the 
wind leads to a residual accumulation of the pebbles, tending to 
retard or inhibit further wind attack. 

Wind  Erosion o n  Rock.-Blown sand acts as a powerful abra- 
sive agent. Under artificial conditions it  is used to clean the 
masonry surfaces on buildings and etch designs on monumental 
stone. Under natural conditions, its effects quickly become evil 
dent on objects of glass, metal 
and wood. Bits of glass lying on 
the surface in windy, sandy areas 
soon lose their lustre and take on 
a dull, frosted appearance. Au- 
tomobiles caught in severe sand 
storms have had their paint re- 
moved and their windshields 
frosted to translucency in a short 
time. The effect on rock sur- 
faces, continuously exposed to 
natural sandblasting for long pe- 
riods of time, is far greater. In- 
dividual pebbles and rock frag- 
ments are etched, faceted, 
smoothed or eroded in more ir- 
regular patterns, commonly as- 
suming ridged, pyramidal or 
fluted forms known collectively 
as ventifacts. Larger masses of 
rock and bedrock iurfaces are 
grooved, fluted and pitted on a 
larger scale, taking on an appear- 
ance unlike that ~roduced  bv anv - .  
other erosive agent. Under ex- B y  O F  H. T. U.  ="ITH 

ceptional conditions, the bedrock EROS1ON O N  A 

is eroded into alternating ridges ::FE ~ ~ ~ ~ ~ ~ E R  
T H E  

and furrows known as vardang. 
with a relief ranging from a few-feet to a few tens of feet and with 
unconnected hollows and other irregular shapes. 

Ventifacts and wind-eroded rocks are known to occur in some 
places where sand is no longer blown about and where vegetation is 
now well established. In  such circumstances, they serve as indi- 
cators of past climatic conditions much different from those of the 
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present. 

SAND DUNES 

Sand dunes are perhaps the best-known and most striking result 
of wind action, and are of world-wide occurrence. They cover 
great areas in the deserts of Africa, Asia and Arabia, and lesser 
areas in the deserts of North and South America. They are prom- 
inent features also along many sea coasts and some lake shores and, 
in inactive form, are found in various interior areas of the United 
States, Germany, Poland, Hungary and other countries. 

Ilunes, in general. may be classified as being either active or 
stabilized. The active dunes-those still being built up, shaped 
or moved by the wind-may be subdivided into those with and 
those ~vithout vegetation, the forms of the two being distinctively 
different. In the absence of vegetation, sand blown from heaches, 
river beds or ancient stream deposits moves freely, much like drift- 
ing snow, until some obstacle or resistance causes accumulation. 
Topographic obstacles, such as hills or cliffs, may serve to trap 
sand and initiate dune building. Small hills may develop "at- 
tached" dunes on the downwind side, and, if the sand supply is 
abundant and the winds strong and constant in direction. these may 
develop into narrow, elongated ridges hundreds or thousands of 
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feet. or even miles, in length. Larger hills may give rise to sand 
drifts or sheets of more irregular shape. on one or more sides of the 
hill. Cliffs facing the mind may cause the sand to bank up and 
form "climbing" dunes, which in favoured localities reach heights 
of many hundred of feet. Cliffs facing axay from the wind allow 
the sand to drop over into sheltered zones, and thus develop 
"falling" dunes. 

In many places, dunes develop on relatively flat surfaces in the 
absence of any distinguishable obstacles. Here the dunes com- 
monly are either crescentic or ridged in form and display remark- 
able regularity in their characteristics. Crescentic dunes, known 
as barchans. have their tips pointing downx~-ind. and are markedly 
asymmetrical in cross section, with a gentle slope facing toward 
the n-ind and a much steeper slope facing away from the wind. 
'These dunes gradually migrate xvith the ~ ~ i n d  as a result of erosion 
on the w i n d ~ ~ a r d  side and deposition on the leeward side. The 
rare of movement ranges from a fexv feet to a few hundred feet 
per year. 

Ridged dunes are of two general types. asymmetrical and sym- 
metrical. The asyinmetrical type extends more or less at right 
angles to the direction of the sand-moving winds, and is thus com- 
monly referred to as a transverse dune. Like the barchan, it has a 
gentle slope on the ~vindward side and a steep slope on the leeward 
side, and migrates with the wind. In  many places barchans and 
transverse dunes occur side by side, and transitional forms between 

the two are common. 
Generally the transverse dunes occur in closely spaced groups, 

and together present the appearance of huge waves of sand. In-  
dividual ridges may be up to several hundred feet in height. Sym- 
metrical dune ridges are of many varieties. and range widely in 
size and in detailed characteristics. I t  is believed by some that 
they are formed parallel to the dominant ~ ~ i n d  direction, and by  
others that they represent the action of convergent winds; .pos- 
sibly different varieties are developed in different ways. 

The basic types of dunes discussed above are subject to countless 
modificatioi~s and complications. both in form and in pattern, and 
in addition there are other more complex forms in certain regions, 
reflecting different combinations of wind conditions and other 
factors. 

The question remains as to what causes the accumulation of sand 
in dunes where no topographic obstacles are seen. An answer has 
been provided by experimental and observational studies on the 
mechanics of sand movement. In brief, it has been found that any 
accumulation of sand is in itself a partial obstacle. offering greater 
resistance to sand movement than sand-free surfaces adjacent. 

Fortuitous accumulations with small beginnings, started perhaps 
by minor topographic irregularities, thus tend to be more or less 
self-perpetuating. arresting more and more sand and growing larger 
and larger until other factors intervene. Thus initiated, subse- 
quent molding and progression become a matter of aerody- 
namics, controlled by changes in wind velocity and direction, and 
by interaction with other dunes and other features in surrounding 
areas. 

If-here vegetation is present in significant degree, dune building 
progresses differently, and the resulting for~ils have their own in- 
dividuality. ivhen sand is blown from some bare area, like a sandy 
beach, to a bordering zone with vegetation, the latter serves to 
check sand movement. Certain varieties of plants thrive in hloiv- 
ing sand. and their continued upward growth progressively traps 
more sand, deveioping a well-defined mound or ridge. Dune 
building then is essentially a contest betn-een drifting sand and 
grov-ing vegetation. IVhere the sand overpowers the vegetation, 
the accumulation moves forward. Where the vegetation retains 
control. the accumulation g r o w  upward. As the sand accumula- 
tion grows larger. \7ariations in the resistance offered by vegetation 
at  different points commonly leads to relative forward ino\,en~ent 
at  some places. and once well started these may channel the wind 
and perpetuate themselves. Ultimately. a U-shaped dune, open 
tov-ard the wind, may develop. Such dunes, in fact, are charac- 
teristic of vegetated areas; although having some resemblance to  
barchans, they differ in having the relatively steep slope on the 
convex side. and in having this side facing av-ay from the wind. 
Variations and combinations in dune form under the above condi- 
tions may be described as \--shaped. Y-shaped. fork-shaped, hair- 
pin-shaped and rake-shaped. 

I t  is seen above that the normal processes of dune development 
comnlonly involve either forward movement of the mass as a 
n-hole, or gradual extension of some part of the mass in a do\vnr\-ind 
direction. From the human standpoint, this may be a destructive 
process. Fields. forests. buildings. roads and even villages have 
been lirlown to be overwhelmed and obliterated. To  check such 
effects, various means have been devised to stabilize dunes or con- 
trol sand movement. In  some places the planting of suitable 
grasses. shrubs or trees is effective. In  other places various types 
of mechanical barriers or protective coatings have been used. 

Active dunes sometimes become stabilized or fixed naturally by 
the growth of a continuous cover of vegetation. due primarily to  
changed climatic conditions. Extensive areas of such "dead" 
dunes occur in the ceiltral United States and in various European 
countries. If the vegetative cover on such stabilized dunes is 
destroyed locally. wind action readily starts anew, developing 
"blolrouts." saucer-, bowl- or trough-shaped hollov-s with border- 
ing heaps of sand. 

Dune building has been widely distributed in time as well as in 
space. Many sandstone formations, some dating back to very early 
periods of geologic time,. have been identified as ancient dune 
sands, since consolidated. Some of these fornlations are of co11- 
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siderable extent and thickness, and serve as evidence of former 
deserts. 

Wind-blown sand is characterized by physical properties different 
from those of other types of sand deposits. and thus is helpful in 
the identification of ancient dune sands uhich have lost their 
distinctive topographic form. The sand is particularly nell sorted. 
and a major proportion of the grains are generally between and 
Q mm. in diameter. Well-rounded grains are relatively abundant, 
and grain surfaces typically display a frosted appearance. Cross 
bedding of a distinctive type is also present in many deposits. See 
also DUNE. 

DUST STORMS AND DUST DEPOSITS 

Severe dust storms are one of the more spectacular manifesta- 
tions of wind action. Deflation supplies the material and atmos- 
pheric turbulence, together with convection currents, and carries it 
aloft for the wind to move along. When the amount of dust in the 
air reaches a high concentration, it may give rise to a dense, dark 
cloud of swirling dust with a steeply sloping, sharply defined front, 
hundreds of feet high, rolling irresistibly across the countryside. 
Frequently visibility is reduced to a few feet, and human activities 
come to a halt. As the storm moves along for tens and sometimes 
hundreds of miles, its vigour is gradually dissipated, dust settles 
out and the dust cloud gives way to a dry fog, which thins with 
increasing distance. 

Dust storms are a common phenomenon where strong winds 
blow across desert areas, either natural or man-made, or across the 
temporarily dry beds of streams fed by glaciers. The man-made 

DUST STORM I N  EASTERN COLORADO 

desert conditions of the central United States, in the 193os, gave 
rise to dust storms nearly as severe as any on record. One storm, 
in 1933, was traced for a .distance of 1,300 mi., to northern New 
York. Around deserts such as the Sahara, dust storms have been 
known for centuries, leading to falls of reddish dust over much of 
southern Europe and occasionally even as far as England. A single 
storm, in 1901, was reported to have deposited from 3 to 30 tons of 
dust per square mile over an area of a t  least 300,ooo sq.mi.-a 
total of about 2.000.000 tons of dust in Europe alone. 

The dust which settles to the ground may be held in place by 
vegetation and become a part of the soil. Ordinarily individual 
dust layers are too thin to retain their identity. But if dust storms 
recur with sufficient frequency over a long enough period of time, 
in places near the source area the accumulated dust gradually builds 
up a distinctive deposit, blanketing broad areas to depths of from a 
few inches to many feet. This is currently happening near the 
glaciers of Greenland and Alaska (see also GLACIER). The ma- 
terial so deposited, known as loess, is distinguished from other 
types of sedimentary deposits by its lack of distinct layering or 
bedding, by its occurrence on hills and valleys alike, and by its 
homogeneity and excellent sorting, with grains from to & mm. 
in diameter generally predominant. 

Loess deposits dating back to the Pleistocene epoch (9.v.) are 
widespread in many countries and form some of the world's best 
agricultural soil. Examples are found in central and western 
Europe. southern South America, China and central and north- 
western United States. 

In the Missouri-lllississippi drainage basin, thickness of the 
loess is up to more than IOO ft., and in China it is reported to reach 
several hundred feet. LVhere thick loess is exposed along valley 
sides. it commonly forms steep bluffs with conspicuous vertical 
cracks. 

The dust, or ash, blasted into the air by volcanic explosions 
reaches much greater heights than ordinary dust, and is carried 
farther and deposited in greater thickness. After the eruption 
of Mt. Ratmai, in Alaska, in 1912, an area of about 2 .000  sq.mi. 
was covered by ash deposits a foot or more in thickness, and an 
area ten times greater received at  least a quarter of an inch of ash. 
After some volcanic explosions. ash is reported to have been carried 
halfway around the world. In  many areas ash deposited in this 
way constitutes an important natural fertilizer. When concen- 
trated in sufficient quantity and thickness, it provides an important 
source of material for scouring powder, ceramic processes and 
other uses (see VOLCANISL~ ; VOLCANO). See also GEOLOGY: PIzys- 
icnl Geology; SEDIMENTARY ROCKS. 
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of) Pleistoreize Eolian Deposits of TJnited States, Alaska, and Parts of 
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(H. T. U. S.) 
WINDHOEK, the capital of South-\Vest .Africa, is situated 

in the central part of the country at an altitude of 5,534 i t . ,  about 
400 mi. N. of the mouth of the Orange river and 900 mi. N. of 
Cape Town. Pop. (1961) 35,916. 

The karakul (Persian lamb) industry has brought considerable 
prosperity to IVindhoek xvhich has become the buying centre. 
Local industries include meat canning, brewing, cold storage and 
bone meal manufacture. The mineral wealth and consequent 
development of mining in South-\fTest Africa has added to \I'ind- 
hoek's commercial importance. As the capital of German South- 
fVest Africa, the town was called \Vindhuk; it was occupied by 
south African forces when the country surrendered to the Union of 
South Africa on July 9 ,  191 5. (H. M. BE.) 

WIND INSTRUMENTS may be loosely defined as those 
sound-producing instruments, generally for musical use, in which 
the sound is produced by blolving with the human lungs or with 
artificial bellows. By a closer definition, which excludes instru- 



WIND INSTRUMENTS 
ments of the "free reed" class (e.g,, accordion, harmonium, qq.v.), 
wind instruments are those in which sound is produced by a 
partially enclosed body of air that is caused to vibrate through 
some kind of primary vibrator or generator activated by wind 
from the lungs or bello\vs. Among these, three main classes are 
usually recognized, distinguished by the nature of the generator 
employed: flutes. reed instruments and trumpets. 

Flutes.- The generator is here the eddy formation which oc- 
curs when the ~vind.  issuing from a slit, strikes a solid edge cut in 
the wall of the instrument and open to its interior. The eddies. 
forming alternately above and below the edge. set up a rapid 
pressure ojcillatioil which causes the air in the instrument to 
\ribrate in a sound-emitting "stationary wave." 

The  ordinary flute (q .c . j  is a transverse (i.e., side-blo~vn) flute, 
the slit iornled and controlled by the player's lips, and the edge 
provided by the farther side of the mouth hole in the side of the 
instrument. \l'ith the near-eastern flute (e.g., the Balkan k a v d ) - -  
a so-called vertical flute-the top end of the pipe is open and 
put to the lips. its opposite rim providing the edge. Elsenhere. 
as in China. South America and Africa, sound generation a t  the 
open end is often facilitated by cutting a deep notch in the rim 
( the notched llute j .  \Vith flageolets ( q . ~ ' .  1 .  including the recorder 
(and also -ivith organ flue pipes ) .  an artificial slit directs the \ ~ i n d  
on to a beveled edge. \Vhile these are a11 tubular pipes. ocarinas 
and primitive gourd-ilutes exemplify globular flutes; their pitch 
depends upon the \~olume of enclosed air and upon the sum area 
of apertures opened to the exterior a t  any moment ~vhile playing. 

With a tubular flute, the pitch depends upon the length of the 
air column. xvhich may be altered by uncovering the finger holes 
to iilake the basic scale. The air colu~lln may be further induced, 
generally by increased ~vincl speed, to vibrate in half and other 
fractional lengths (overblowing), the scale then sounding a t  
harnionic frequencies a t  the octa1.e (second harmonic). twelfth 
(third harnlonic I ,  douhle octave (fourth harmonic), etc.. above 
the iund:imentals, thereby adding upper registers to the compass. 
Most flutes have six or more holes, giving a diatonic scale. other 
semitone.; being oi~tained by "cross-fingering" (departures from 
the direct sequence in uncovering the holes! or. in modern western 
flutes. by key mechanism ( s c ~  belo\\-). Severtheless, \ve11 over 
an octave can be obtained with only three holes by beginlling 
the scale 11-ith the second harmonics (say. C: I). E. F j  and con- 
tinuing in third harmonics ((>. A. B. C ) .  etc.: the vertical flute 
of ailcient Egypt was typically three-holed, and this number is 
preserved in the pipe and tabor ( y . v . ) ,  kno\vn in Europe from the 
13th century: the pipe is played with one hand only, the other 
hand beating the tabor idrum ) .  

X flute which is stojljled a t  the end opposite to that a t  ~vhich 
it is blo-ivn gives a fundamental pitch approximately an octave 
deeper than an open flute and possesses a distinctive tone-quality 
through the al~sence of even-numbered harmonics among the over- 
tone.;. Finger holes, though present in many primitive stopped 
t1utt.s. cannot of course gii-e a scale of stopped notes, 2nd the hest- 
kn0n.n mu>ical use of stopped ilutes is therefore in uilpierced 
sets ~ i t h  a different flute for each note of the scale. either com- 
bined as Panpipes or in a stopped-pipe organ register. or handed 
out sep;irately to a group of players as in South African flute bands. 
The >liding stopper of the Swanee ~vhistle shows an alternative 
exl~edient. .-in interesting ~ ~ a r i e t y  of further applications of the 
flute principle is found among other ~vhiztles. paleolithic. primitive 
and modern !c>.g. ,  cracker \vhistles and birdcalls 1 .  

Reed Instruments.- The mind here causes a "reed" to vibrate 
and 50 to engender a ~tati011;iry ~ 3 v e  within the pipe. (,There are, 
hon-exrer. ,,reed horns." as. for instance. motor horns and reed 
hunting horns. in which the snlall pipe is unable to engage ef- 
fectix-ely n-ith the po\verl^ul nletal reed, and serves merely as an 
amplifier. the pitch being determined by the reed alone as with 
the free-reed instruments mentioned a t  the beginning. ) 

Reetla are single or double. The ancient iornl of single reed is 
made by cutting a vibrating tongue in the side of a piece of narrow 
cane or  eldern-ood closed a t  the tip. This is widely used ~i-ith 
peasant reed pipes and hornpipes in Europe and Asia. also anlong 
bagpipes (9.v.j. The single reed \\-as scarcely known in cultivated 

western music before the end of the 17th century, when the  
c i ~ a l ~ l ~ a e a l r  appeared. a t  first little different f rom the  peasant reed 
pipe and a toy for amateurs. 

Olher single reeds in folk instruments have a separate blade of 
cane. wood. etc., tied over an opening a t  the end of the  pipe (cf.  
the metal reeds of organ reed stops).  This idea was adopted with 
later c / ~ a l z ~ ~ r z e a z ~ x  and has become fanlous through the  clarinet 
(y .a .  1 .  I n  all these instruments the single reed is associated ~ v i t h  
a ,cylindrical pipe, a combination which behaves acoustically like 
a stopped flute in that i t  yields deep-pitched f ~ ~ n d a m e n t a l s  and 
only the  odd-numbered overtones (rarely. hen-ever. practicable 
in overblowing except on the clarinet ) .  I t  is the  reed end of the  
pipe which is. in this analogy. stopped, the lower end being open, 
and hence finger holes present no problem. 

The  ancient double reed was made by pinching together one end 
of a piece of fresh-cut plant stem to give a narrow aperture which 
nidened and contracted while the reed was blon-n. Such was the  
reed for  the Greek azllos (q.tt.). For the rnedieval (or  possibly 
late classical) conical pipe or shawm (q.v.) and its successors. the 
double reed is mounted on a short metal tube or  "staple": for 
Ahiatic sha~vms it  is again made by pinching one end of thc ma- 
terial. but for European varieties-shaxm. western bagpipe 
chanter. oboe, etc.-a strip of cane is folded over upon itself and  
bound to the staple ( s e e  OBOE') or to a temporary mandrel ic?.g., 
for the  bassoon. q.c. j.  These conical pipes yield similar harmonics 
to those of open flutes and may be readily overblo~vn to second and 
third harmonics. The  16th century contributed various fresh 
double-reed instruments in which the bore was cylindrical, and 
the acoustic behaviour that of the single-reed pipes described 
above. The  crulnhorn n.as the most import~lnt of thece. T h e  rest, 
all short-lived. included the s o ~ d o ? l e ,  with the bore doubled back 
in bassoon fashion. 2nd the rackett, with a bore of about seven 
short t~ tbes  connected in series to sound a very deep compass with 
minimum ox-er-all size. The opposite combination of single reed 
11ith conical pipe, is found anlong reed pipes of bird bone itnd 
Bulgarian bagpipe chanters; also in the saxophone (q.v.) and the  
ttiieogcitd, a popular folk instrument of Hungary and Rumania 
(historically a redesigned shall-m) recalling a soprano saxophone 
in shape but of wood and with smaller tone holes. These both 
overblo~i- to the octave, like an oboe. (The S a r r u s o ~ h o n e ,  named 
af ter  its French inventor, Sarrus. who designed i t  in 1856. has 
a saxophonelike bore and keywork but a tubalike shape and  
a bassoonlike reed; in contrabass for111 it  has been used in French 
and other bands and-as a contrabassoon-in orchestras, bu t  is 
now almost obsolete.) 

Trumpets.- In the p n e r a l  classificatory sense, these are instru- 
ments in which the player's lips are tensed across an  aperture in 
the instrument in order to vibrate under breath pressure. Conch 
$hells. perforated gourds and hollo~ved branches are  among primi- 
ti\-e types. iollo\ved by animal horns hloxvn in various \vays and 
sonletimes pierced with tinger holes ( s e c  HORN ; ;CIVSICAL IN- 
STRL-MENTS). LIost of these were signalling or  ritual instruments 
sounding one note. though a tuned set may be used by a group of 
players, as in Cganda and in the Russian "horn bands" of the  early 
lo th  century. Bronze trumpets began historically with the Danish 
l z r i .  of mammoth-tusk shape follo\ved by Irish examples. the  Celtic 
animal-belled cni.yv.x, the Roman trumpets ( t z ~ b a ,  straight;  litrir{s, 
hook-belled; and coi.llli, hooped) and also posai!,ly by wooden 
versions (see  XLPHORK). I t  is not known whether players c f  
these early instruments exploited the  vide range of natural har- 
monics -ivhich tubes of such lengths xill  readily sound (they a re  
the same as for an open flute; see T RUMPET)  hut  specimens of  
1lir and c o i . ~ ! ~ ~  show remarkably kvell-developed cup-shaped mouth- 
pieces for the lips. closely anticipating those used \vith later and 
modern brass instruments. Among these. trumpets and trombones 
(qcl.c. I are distinguished by mainly cylindrical tubing. A v ide  
conical bore without bell flare, deriving from the medieval co\v 
horn, wcis retained in 16th-century n-ooden instruments with cup 
mouthpiece and finger holes: the cornett (see CORSET) and the 
serpent. The latter. a bass version named from its shape, Tvas re- 
vived in the 16th century as a bass for wind bands, to give rise to  
numerous ~nodihcations built in a handier bassoon shape (bass 
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horn, Russian bassoon, serpent Forveille, etc.). all used in early 
19th-century bands before their replacement by large-bore brass 
instruments with keys (ophicleide, q.v. j or valves (tubas, saxhorns, 
qq.v.) ,  these being partly descended from the bugle (q.v.), in 
which the old wide horn bore was developed in metal. A group of 
brass instruments with a narrow conical bore, reaching back to 
Renaissance hunting and post horns, now includes the post horn 
(straight in England, circular on the continent) with its valved 
derivative the cornet, and the French circular trompe de chasse 
(hunting horn) with its valved version the French horn (see 
HORN) ; though every bore is necessarily cylindrical through valve 
mechanism (see below), the smooth sound imparted by bore taper 
and deep mouthpiece cup is nevertheless preserved with these 
modern instruments, to contrast with the brighter sonorities of 
the trumpet group. 

Technique.-Modern wind playing rests upon cultivation of 
"embouchure," breathing and tonguing, as well as upon fingering 
and interpretation. The term embouchure covers the physical 
contact with the player's mouth, including position of the lips and 
use of the facial muscles. Breathing is from the diaphragm. 
Tonguing by which the playing is articulated on all wind instru- 
ments except bagpipes and organs, is basically a tongue movement 
similar to pronunciation of the letter "T," made against the upper 
teeth in playing flutes and most brass instruments, but against 
the tip of the reed in playing reed instruments. For very quick 
articulation this mav be alternated with a "K" made with the back 

The term articulation, however, is most used in keywork for 
instances where a closed key is arranged to rise when one lever 
is pressed and then, mhile the finger still presses this lever, to be 
closed by another lever. This involves fitting springs of two 
different strengths, the key being normally kept closed by the 
stronger spring of the first lever. The arrangement is used to 
facilitate various trills, and also in the automatic octave-key 
mechanisms of oboes and saxophones. 

Brass Instruments.-The mechanism of nearly all brass instru- 
ments, namely, their valves, mas invented in Berlin about 1815 
and patented jointly by H. Stolzel and F .  Bliihmel in 1818. Valves 
enable the player momentarily to add to the total tube length 
in order to lower the pitch. The first valve is depressed by the 
first finger to deflect the air column through a small loop of 
tubing which lowers the pitch of the instrument by a whole tone; 
the second valve similarly lowers by a semitone; both together 
lower by a minor third. To the two original valves mas soon 
added the third valve, which by itself lowers by a minor third but 
is chiefly used in combination with the others to lower over 
larger intervals down to a diminished fifth. 

The example shows how part of the chromatic scale is ordinarily 
fingered on the trumpet, the open notes (made without the 
valves) being indicated by white notes and the valves numbered 
1, 2 and 3: 

Trumpet, valved scale 

of the tongue ("double tonguing"). 
Tt4ning.-Modern wind instruments are built to the standard 

pitch of A = 430 vibrations per second; all except the conical- 
bore reed instruments are provided with a tuning slide or socket 
for temperature adjustment during performance. Many instru- 
ments built to other pitches formerly in use survive, especially The valves most commonly employed are of the   is ton type, sprung 
in Great Britain; those built to "high pitch" (A = 452) are vir- to resume their raised positions; they are E. F. PCrinet's improve- 
tually useless, except for the brass instruments, which can be ment (Paris, 1839) upon an earlier Berlin pattern in which the 
lowered by a lengthened tuning slide. main tubing led through the bottoms of the valves (so-called 

Mechanism.-For discussion of the mechanism of wind instru- Stolzel valves). The rotary valves employed in Germany, and 
ments the customary orchestral headings of woodwind (flutes and with the German type of French horn now used in most countries, 
reed instruments-whether in fact made of wood or of metal), have rotors with the valve ports cut in them, turned against a 
and brass may be followed. (See also ORGAN: General Descrip- spring by a system of levers. Many of the larger brass instru- 
tion.) ments have a fourth valve which transposes the instrument a 

Woodwind 1nstrunzents.-tVoodwind mechanism or keywork fourth lower, mainly in order to complete the scale down to the 
began with a lever key fitted to larger shawms in c. 1400 to cover fundamental open Pate (u7hich in the example would be the C 
the lolyest tone hole; it was termed in France a clef "key," and four lines below the stave, though in fact the fundamentals are 
was sprung to rest in the open position. This open key in its musically useful only in instruments with large bore or wide mouth- 
modern form (e.g., on large recorders), well illustrates the tech- pieces, or, as in tubas, both). Though each valve can be tuned to 
nological advance in keywork achieved in the first half of the 19th its correct lowering interval by means of its own tuning slide, 
century: keys were formerly simple levers pivoted on pins held notes made with combinations of valves are by nature too sharp, 
in the wood, sprung with a leaf spring and padded with strip especially those involving the third valve. For example, this valve 
leather; on modern instruments they are soldered to an axle or tuned to lower an open note (say, G j  to E would require, by 
"barrel," turning on steel screws held in metal pillars screwed pro~ortion, longer valve-tubing to lo~ver a first-valve note (say, F )  
into the mood, and have a stuffed pad and generally a steel needle- by the same musical interval to D. The player has therefore to 
spring bearing on the axle's rotation. Keys sprung to rest in the correct such notes with ear and lip, though the trumpet's first or 
closed position were first employed for obtaining semitones out- third valve slide is often arranged to move easily for momentary 
side the finger hole scale in the French bagpipe musette, about extension to counteract sharpness. In  combinations with a fourth 
1600. Modern instruments using only closed keys are the simple valve, the sharpness becomes by nature very acute. A partial 
band flutes or fifes, preserving the system of the later 18th-century remedy is to provide a fifth valve tuned to a wider semitone than 
flute. Only the smallest possible number of keys, open or closed, the second valve. More efficient but more expensive is D. J. 
were fitted to reed instruments before the 19th century. Ring Blaikley's compensating system (London, 1874), used on many 
keys or  rings, though not Theobald Boehm's idea in the first place, British tubas: the tubing of the fourth valve actually runs through 
appeared in their modern form in his 1832 conical flute; familiar the three normal valves in such a way as to add small extra loops 
on modern clarinets and many oboes, they enable one or more when any of them is depressed while the fourth valve is also de; 
fingers inde~endentlv to turn an axle to actuate a kev in the same pressed. 
movement as coverkg a hole. Shortly after this, the saxophone 
and Boehm's cylindrical flute required larger holes than finger 
tips could cover, and therefore padded keys or plates for each 
finger were introduced. These necessitated in many cases the 
mechanical articulation (e.g., by small cork-adjusted clutches) 
of the devices operated on other instruments by the rings, to allow 
one of two plates to be lowered without automatically lowering 
the other. (Clutches or equivalent devices are also needed when 
two rings or plates on one axle are to operate two separate mech- 
anisms.) 

BIBLIOGRAPHY.-ACOU~~~CS: C. A. Culver, Musical Acoustics (1947) ; 
L. S. Lloyd, Music and Sound, 2nd ed. (1951). Instrutnents: for 
western wind instruments the articles in Grove's Dictionary o f  Music 
and Musicians, 5th ed. (1954), are of first importance. Other works 
include: A. Baines, Woodwind Instrutnents and Their History (1957) ; 
N .  Bessaraboff, Ancient European Musical Instru+izents (1941) ; A. 
Carse, ,+fusical Wind  Instrunzents (1939) ; L. G. Langwill, An Index o f  
Wind-Instrunzent Makers (1960) ; M .  Praetorius, Syntagma hlusicurn 
(1619) ; C. Sachs, The  History of &fusical Instrunzents (1940). 

(A. C. BA.) 
WINDLASS, a large cylinder, conventionally termed the 

wheel, turning a smaller cylinder or barrel termed the axle, the 
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difference in size giving a gain of power. Like the lever, the in- The next development was to place the stones and gearing in a 
creased applied force for the windlass is proportional to the ratio fixed tower. This has a movable top or "cap," which carries the 
of the radii of the barrel and the axle. A rope. partly coiled sails and can be turned around on a track or "curb" on top of the 
around the axle, is attached to the load. In some cases the tower. Brick and stone towers are usually round; timber towers 
wheel is turned by means of a rope coiled around it, e .g . ,  light are usually octagonal and tapering and are known in England as 
hand cranes, but in many hoists and cranes the function of the "smock mills." The earliest-knox\-n illustration of a tower mill 
\\-heel is taken by a winch handle, and in other cases by a toothed - is dated about 1420. Both post and tower mills were to  be found 
wheel driven from a pinion, hand or motor driven. The Chinese throughout Europe and were also built by the British, Dutch, 
windlass gives a great gain of poxer by the use of axles of two French and other settlers in America. 
diameters. A ship ~vindlass is a more complicated apparatus! At first both post and tower mills drove a single pair of stones 
hand. steam or electrically driven, with chain wheels by means of for grinding grain through single-stage gearing. By 1430, however. 
which the anchor chain is hoisted and let out. Powerful brakes, the LOT\- Countries needed more than just animal and man power 
and often coned warping drums for whipping purposes, are fitted. for draining the land; the Dutch therefore invented the "hollow 

(L. E. G.) post mill." An upright shaft 
WINDMILL. The utilization of an uncontrollable source of takes the drive through the hol- 

power to produce work is the problem overcome by man in build- lo\\- post of the mill and drives 
ing windmills. Their use was increasingly widespread in Europe a "scoop ~vheel," resembling a 
for 650 years from the 12th century until the early 19th century. paddle wheel: ~vhich scoops the 
Their slam- decline, due to the development of steam POT\-er, lasted water up from a lower to a higher 
for a further 100 years. Their rapid demise, except in the Nether- level. Two pairs of gears were 
lands, began after World War I with the development of the in- used. a t  the top and bottom of the 
ternal-combustion engine and the spread of electric power: but upright shaft respectively, and 
from that time on electrical generation by wind power has been this opened the way for the 
the subject of more and more experiments. larger tower mills with several 

History.-The earliest-known references to windmills are to a pairs of stones and ancillary ma- 
Persian millwright in A.D. 644 and to windmills in Seistan, Persia, in chinery. 
A.D. 915. These windmills are of the "horizontal mill" type, with To  work efficiently, the sails of 
sails radiating from a vertical axis standing in a fixed building, a windmill must face squarely FIG.  2.-STONE TOWER M I L L  W I T H  

which has openings for the inlet into the wind, and in the early OF A R E  
SET. THE CAP, ONCE THATCHED. 

and outlet of the wind diametri- mills the turning of the post- ,,,, GALVA- 

cally opposite to each other. mill body, or the tower-mill cap, NIZED IRON. IN MOLINO CATALINA. 

Each mill drives a single pair of was done by hand by means of a VEJER DE LA FRONTERA. SPAIN 

stones direct, without the use of long "tailpole" stretching down 
gears, and the design is derived to the ground. Later a series of posts were placed around the mill, 
from the earliest water mills. a winch fixed to the lower end of the tailpole and a chain run out 
Persian mill\\-rights, taken pris- from the winch to one of the posts. IVinches were also placed 
oner of the forces of Jenghiz in the caps of tovier mills and operated from inside or from an 
Khan, were sent to China to endless chain from the ground. 
instruct in the building of wind- In  1745 Edmund Lee in England invented the automatic "fan- 
mills; their use for irrigation tail." This consists of a set of five to eight vanes mounted on the 
there has lasted ever since: but tailpole or the ladder of a post mill a t  right angles to the sails 
the mills are freestanding with and connected by gearing to wheels running on a track around the 
feathering sails. The horizontal mill. When the wind veers it strikes the sides of the vanes, turns 
~vindmill was used in the Crimea them and hence the track wheels also, which turn the mill body 
and has been re-invented and until the sails are again square into the wind. The fantail is also 
used, though not extensively. in fitted to the caps of tower mills, driving down to a geared rack on 

R E X  W h I L E S  most of the western European the curb. 

I.--P0ST countries and in the United Sails.-The sails of a mill are mounted on an axle or "windshaft" 
"COMMON SAILS." THE CLOTHS OF 

WHICH ARE FULLY SET. AT MARCKE. 
States. Its limitations are con- inclined upward. a t  an angle of from 5" to 15' to the horizontal. 

PAS DE CALAIS. FRANCE siderable and its most satisfactory On this shaft, inside the mill, is the first geared wheel known as 
manifestation is in the S-rotor the "brake wheel" because a contracting brake acts on its rim. 

of S. J. Savonius of Finland. The first mill sails were wooden frames on which sailcloth was 
The "vertical ~vindmill," with sails on a horizontal axis, derixres spread; each sail was set individually with the mill a t  rest. The 

directly from the Roman water mill with its right-angle drive to early sails Jvere flat planes inclined at  a constant angle to the 
the stones through a single pair of gears, although the actual direction of rotation; later they were built with a twist like that 
idea of utilizing wind power may have been brought back from of an airplane propeller. 
the east by crusaders. and the first European references are to I n  1772 Andrew Meikle, a Scot, invented his "spring sail," sub- 
one in France about 1180 and in England in 1187. stituting hinged shutters, like those of a Venetian blind, for sail- 

The first detailed description from vhich a ~vindmill could be cloths and controlling them by a connecting bar and a spring on 
built was published in France in 1702, and the first satisfactory each sail. Each spring had to be adjusted individually with the 
working drawings \\-ere published in the Setherlands in 1 7 2 7 .  mill a t  rest according to the power required; the sails were then, 

DeveZop+~ze?zt.-The earliest form of vertical mill is k n o m  as within limits, self-regulating. 
the '(post mill." I t  has a boxlike body containing the gearing, mill- In  1789 Stephen Hooper in England utilized roller blinds instead 
stones and machinery and carrying the sails. I t  is mounted on a of shutters and devised a remote control to enable all the blinds to 
well-supported wooden post socketed into a horizontal beam on be adjusted simultaneously while the mill n.as at  T\-ork. In  1807 Sir 
the level of the second floor of the mill body. On this it can be TYilliam Cubitt invented his "patent sail" combining lleikle's 
turned so that the sails can be faced into the wind; access to the hinged shutters n-ith Hooper's remote control by chain from the 
mill body is by a ladder at  the tail of the mill. L-sually the post ground via a rod passing through a hole drilled through the xind- 
and its substructure are above ground; but sometimes the). are shaft;  the operation Tvas comparable to opening and closing an 
buried in a mound and the mill is then kno~\-n as a "sunk post n~ill." umbrella, and by varying the \\-eights hung on the chain the sails 

The substructure is often protected by a "roundhouse," \vhich is were made self-regulating. Patent sails and fantail: widespread in 
simply a storeroom. England, were also adopted in Denmark, Germany and the Nether- 



WINDOW 
lands. Wind and Water .". . (1794) ; A. R. Wolf, T h e  Windmill as a Prime 

I n  1860 R Catchpole, in England, successfully applied air Mover (1885); R. Bennett and J. Elton, History of Corn  illi in^, 
brakes to patent sails; the idea Tvas revived in the ~ ~ ~ h ~ ~ l ~ ~ d ~  ~ 0 1  ii (1898) ; Newcornen Society, Transactions (1922- ) ; A. Ronse, 

De Windmolens (1934) ; R. Wailes, The English Windmill (1954) ; 
af te r  the application of airfoils to the leading edges of mill sails U ~ E S C O ,  ~ ~ ~ h ~ i ~ ~ l  R~~~~~~ (1953- ) ; ~ l ~ ~ ~ ~ i ~ ~ l  ~~~~~~~h ~ ~ ~ ~ ~ i ~ -  
was initiated by A. J. Dekker, advised by 4 .  G. von Baumhauer, tion, Technical Reports (1954- ) ; E. W. Golding, The Generation o/ 
in 1927. Others follo\ved and greatly increased the output of Electricity by  W i n d  Power (1955) ; Prinsen Molen Committee, Reyearch 

mills by enabling them to do useful work in lighter winds. First In'pired by  the Dutch (lgS8). (R. WA ) 

L. Burne in England, then K. Bilau in Germany and later G. ten WINDOW, an opening in the wall of a building for the ad Have and others in the Netherlands produced sails hinged longi- mission of light and air, A window that opens on hi&es is called 
tudinally with the same object. Of other varieties of sail the a casement, Fenestration (q.v,) is an architectural term pertain- most common are triangular jib sails wrapped around poles which ing to the arrangement of windows as an element of the exterior 
are braced to a bowsprit extending from the front of the windshaft. decoration of a building, For the historical development of houses 
These are jound in the Iberian peninsulaj the the Trom earliest times in all parts of the \5,0rld, see HOUSE. For dis- 
Mediterranean islands, Greece and Turkey; f rom 8 to 12 sails are cussions of the factors determining the design of lTindows in con- 
used. temporary dwellings. see HOUSE DESIGN ; ORIENTATION ; INTERIOR The normal number of sails for  a windmill is four. John Smea- DECORATIOx. See also FRONT DESIGN; ROSE m,INDoU,. 
ton in England in 1759 was the first to investigate ~~indmi l l  sails /V \ 

scientificaily. H e  preferred five sails, however; six- and eight- 
sailed mills were also built. H e  and others in England first used 
cast iron in mill work at  this time. At this time, too, the windmill 
was put to a wide variety of uses by the Dutch in addition to corn 
grinding and water raising by scoop wheel, Archimedean screw and 
a chain of pots. The most important of these uses were sawing 
timber, pressing oil from seeds and paper making. The centrifugal 
governor was applied to corn mills in England by Thomas Mead in 
1787 and was used for maintaining constant the gap between the 
stones and hence the fineness of grinding. FVind power mas used to 
drive the sack hoist to raise the grain into bins and so feed the 
hoppers of the stones by gravity, and automatic bell alarms were 
provided to give warning when the hoppers needed replenishing. 

15'ind Pzrmps.-The annular-sailed wind pump \17as brought out 
in the United States by Daniel Hallady in 1854, and its production 
in steel by Stuart Perry in 1883 led to world-wide adoption, for 
although inefficient it is cheap and reliable. The design consists 
of a number of small vanes set radially in a wheel. Governing is 
automatic: of yaw by tail vane, and of torque by setting the wheel 
off-centre ni th  respect to the vertical yaw axis. Thus as the 
vind increases the mill turns on its vertical axis, reducing the ef- 
fective area and therefore the speed. 

E lec t r ica l  Generation.- The windmill has been used as a 
source of electrical power since P. La Cour's mill, built in Denmark 
in 1890 with patent sails and twin fantails on a steel toner. After 
World War I experiments were carried out with nindmills having 

three sails of airfoil section like 
the blades of an airplane pro- 

R E X  W A I L E S  

peller, notably by G. Darrieus in 
France; and in 1931 a vindmill 
of this type was built in the 
Crimea and the power generated 
fed into the low tension side of 
the local supply. Experimental 
tmin-bladed mills were built and 
run in the United States in the 
1940s and in France and England 
in the 1950s; but the most suc- 
cessful generator mas developed 
in Denmark under J.  Juul with 
three blades braced to each other 
and to a bowsprit on the front of 
the windshaft. 

In  the meantime in the Nether- 
lands three old-fashioned corn 

F I G .  3.--TOWER M I L L  W I T H  F I V E  mills had been adapted to use 
S E L F - R E G U L A T I N G  PATENT SAILS.  
I N  W E I N B O H L A .  DRESDEN DISTRICT.  

surplus energy to generate elec- 
GER. tricity. An asynchronous motor 

is used, which can drive the mill 
or be driven by it as a generator; the gearing incorporates an 
overrunning clutch so that the motor viill not drive the mill 
sails. The cap is turned by a servomotor controlled by a wind 

\ A . I  
E a r l y  History.-Windows are obviously a very ancient inven- 

tion, probably almost coincident with the development of fixed and 
enclosed houses, particularly in those parts of the world in which 
courtyards were of little importance. Representations of windows 
occur alike in early wall paintings in Egypt, reliefs from Assyria 
and terra-cotta plaques from Crete. The Egyptian examples show 
openings in house walls covered with mattings, like the doors, as 
in the jth-dynasty tomb of Ti. IVell-known examples of Egyptian 
windom also exist in the hypostyle hall of the great temple at  
Karnak, built by Seti I and Rameses 11, and in the so-called pa- 
vilion at Medinet Abu, nearby. In  the hypostyle hall the central 
aisles have much higher columns than those at  the sides, and the 
space between is filled by clerestory (9.v.) windo~vs consisting of 
huge granite slabs pierced with two tiers of narrow, vertical open- 
ings. In the pavilion at  Medinet Abu there are several windows 
consisting of simple rectangular openings with a small. decora- 
tive frame. These were probably originally closed by hangings of 
matting or cloth. (See EGYPTIAN ARCHITECTURE.) Assyrian win- 
dows are almost always wider than they are high, and subdivided by 
little colonnettes. Many such openings are shown in the palace 
reliefs of the 9th and 8th centuries B.C. They are generally high 
in the viall. Cretan plaques show many house fronts; in these 
there are indications of several tiers of windows, as though the 
houses viere t ~ o  or three stories high, and in the windows them- 
selves representations of frames, dividing the large opening into 
four smaller ones by means of a central mullion and a horizontal 
transom bar. (See PRE-HELLEXIC ARCHITECTURE.) 

Greek a n d  Roman.-The devotion of the Greeks to the house 
built around a court led to an almost total disappearance of win- 
dows. and such remains as those of Delos, although they are prin- 
cipally of Alexandrian and Hellenistic date: show scanty signs of 
windows. each room being lighted only by a door to the central, 
colonnaded court. In temples. also, windows are usually lacking, 
and the interior was lighted only by what light entered through the 
door or percolated dimly through the marble tiles of the roof. In 
exceptional cases, however. windows of very marked architectural 
character occurred. In the Erechtheum (q.v.), for instance, al- 
though the windows in the western wall date from a Roman recon- 
struction, the great eastern door was, from the beginning, flanked 
by \~indow openings, with an architrave band around and a cornice 
above, and the existence of such highly developed window forms 
in the 5th century B.C. would seem to indicate that similar forms 
had long been well known. (See GREEK APCHITECTURE.) 

In Roman imperial times the glazed window first definitely ap- 
peared, and fragments of glass in a bronze frame have been found 
in Pompeii, as   ell as many other fragments of glass in the re- 
mains of Roman villas in England. Moreover, i t  is obvious that 
the great \\indons in the baths (q.v.) of Rome must have been en- 
closed in some way, in order to retain the heat. The general hy- 
pothesis is that these great segmental-headed clerestory openings, 

whose shape is perfectly preserved to the present day in the tepi- 
darium of the baths of Diodetian a t  Rome, no\v the church of Sta. 

vane. 'laria degli Xngeli, were filled. originally, with frames of bronze RTBI,IOGRAPRY.-P. Linperch, Architectura ddeclzanica o f  ,Moole- 
~~~k (1727) ; M, J ~ ~ ~ ~ ~ ,  L J A ~ ~  de charpenterie ,  znd ed, (1702) ; J. which subdivided the whole into small areas, each of which held 
Sineaton, A n  Experimental Enquiry Concerning the Natural Powers o f  a pane of glass. There is much debate as to how comnlon glass was 
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during the early empire, and whether the spt.czllares which Pliny especially in England, metal sashes began to be introduced. 
refers to, in his letter (no. 217) describing his villa at Laurentum, The development of ecclesiastical windows was quite different, 
were glazed windows or not; they, without doubt refer to trans- for two reasons: first, the necessity for large size, which rendered 
parent or translucent windows. In addition to glass, the Romans the arch head inevitable; and second, the development of stained 
are known to have used thin sheets of translucent marble, panes glass (g.v.). The combination of these two elements, together 
of mica, shells and horn. (See ROMAN ARCHITECTURE.) with the general use of stone, vaulted forms, in church architec- 

B y z a n t i n e  church windows were glazed from an early period. ture, led to, first, the grouping of several small windows in one 
Thus it is kno~vn that from the beginning, the windows of Hagia composition; as in much early English Gothic work, and later, 
Sophia at Constantinople (begun 532) were filled with pierced, during the early 13th century, the evolution of tracery ( q . ~ . ) .  The 
marble frames enclosing panes of glass, and it is possible that some leaded glass in these windows was inserted in a groove cut in the 
of the glass still existing may be the original glazing. (See BYZAN- inside edge of the jamb and held in place by iron bars or an iron 
TINE ARCHITECTURE.) framework. A characteristic feature of almost all medieval win- 

Is lamic builders copied this Byzantine technique of inserted, dows is the splaying of the jambs on the interior, so that the 
small pieces of glass, in a masonry frame, and by substituting ce- opening on the inside face of the wall is much larger than that 
ment for marble, obtained great freedom and richness in pattern on the outside. In  this manner the illumination was increased 
design, so that with the use of different colours of glass in the and the large openings inside offered great opportunities for deco- 
small openings. brilliant effects were produced. In addition to the rative richness. (See GOTHIC ARCHITECTURE.) 
mosque windows which followed Byzantine prototypes, the Islamic Renaissance.- Early Renaissance palace windows in Italy show 
builders of Egypt and Syria developed an extremely rich type of many attempts at  compromise between the arched and mullioned 
domestic windo\v which was usually unglazed. This consisted of a windows of Gothic tradition and the classic feeling that the rectan- 
projecting, bracketed, framework of wood with its sides entirely gular opening was more dignified. Thus most of the 15th-century 
filled by intricate grillwork formed by carved, turned, wooden Florentine palaces had twin, arched windows under a single enclos- 
spindles. (See ISLAMIC ARCHITECTCRE.) ing arch; in many cases the opening itself was square topped and 

Medieval.--It was probably also during .the Byzantine period the arches above mere panels. During the High Renaissance pe- 
that ~vindons covered by a complete arch superseded the segmental riod, the rectangular window was the most popular form. I t  was 
and square heads common in Roman work, and it is the arched win- frequently decorated with an architrave, and a cornice and pedi- 
dow that became the governing form throughout medieval Europe, ment. Pilasters and columns were often added a t  the sides. Dur- 
a t  least for masonry buildings. The history of the window in the ing the baroque period these decorative window enclosures were 
domestic architecture of the early middle ages is difficult to trace. often elaborately scrolled and ornamented with fantastic car- 
From existing reliefs, representing early Romanesque houses, it touches, consoles, masks and human figures. Arched windows 
appears that semicircular, arched windows were the rule in ma- appeared spasmodically throughout the Renaissance, usually in 
sonry t o m  houses, and square-headed windows in timber-built churches or enclosed loggias. The general system of glazing .in 
country work. From an early period, however, the tendency ap- Renaissance Italy was the use of wooden-hinged frames sub- 
peared to use square-headed openings in masonry houses. Thus in divided by small wooden bars known as muntins; the tendency was 
the Ilcitel de ville at St. Xntonin. France (12th century). the main continuous toward the use of larger and larger panes of glass. 
hall is lighted by 1 2  little square-headed openings in groups of In  the countries north of Italy, the persistence of medieval win- 
four, forming practically an open loggia. There are indications dow forms into the Renaissance was marked. In France. for in- 
that these openings n-ere closed by shutters. The rooms above, stance. debased Flamboyant tracery forms occurred in churches 
however. have semicircular \$-indows in pairs. With the gradual well into the reign of Henry I1 (1j47-j9), as in the church of 
introduction of the glazed sash in secular vork. which apparently Xotre Dame a t  Grand Andely. and mullioned and transomed win- 
began during the 12th century. the tendency toward the use of dows were a distinctive feature of the chiiteaux of the time of 
rectangular openings was much increased, due to the ease with Francis I .  Similarly in England, rectangular, mullioned windows, 
which sash could be framed in them. During the late 12th cen- with hinged sashes and leaded glass, and occasionally decorated 
tury. transitional forms were found; especially in south France: in with cusped arches, were built particularly in the collegiate build- 
d i c h  arch-headed openings were divided by a heavy frame mem- ings a t  Oxford and Cambridge, well into the 17th century. 
ber at the spring, so that a t  least the lower part of the window The later Renaissance in France produced and developed the 
could have a rectangular sash, as in the 12th century house a t  type of large casement window that has remained the accepted 
Monpazier, illustrated by Viollet-le-Duc, Dictionnuire raisonne'. form on the continent of Europe ever since-popularly known as 
The I 2th-century Jew's house in Lincoln. Eng., preserves traces of the French window. In  this type the opening is high and compara- 
original arch-headed windows, which were later altered to square tively narrow, frequently extending down to the floor and is glazed 
heads. From the middle of the 13th century on, the square head with two large, hinged, wooden sashes, arranged to swing in, each 
became almost universal, even in masonry buildings, although subdivided into three or more lights of comparatively large size. 
traces of the arch tradition remained in the arch forms often carved An iron railing or stone balustrade is built on the outside for 
upon the stone lintels. (See ROMAKESQUE ARCHITECTURE.) safety. I t  is largely the use of s'uch windows that has given the 

The desire for light and air increased continuously with the stimulus to the extensive use of balconies in modern continental 
growing cheapness of glass, but the necessity for small sashes apartment houses. In  England the late Renaissance development 
remained: the inevitable result was the development of the mul- was determined by the common use of the type of windo\v known 
lioned and transomed ~vindow, generally rectangular in shape in as "double hung," which during the late 17th and 18th centuries 
~vhich the entire opening is subdivided into convenient sizes by almost superseded the su-inging casement. In  this the window is 
vertical bars known as mullions and horizontal bars k n o ~ n  as divided into two sashes, horizontally, the lower one on a plane 
transom bars. The climax of the development appears in France slightly inside the upper one. By lowering the upper sash and 
in such I 5th-century work as the Cluny museum at Paris and the raising the lower, any desired amount of ventilation up to half the 
house of Jacques Coeur at  Bourges; in England. in countless 'I'udor area of the entire opening can be produced. In  the cruder kinds of 
and Jacobean houses. In some of these, as in Sutton place, Surrey double hung window. the sashes are supported in position by pegs 
(152 j ) ,  the small, rectangular sections made by the mullions and or spring cams, or elbows. The more developed type, non. uni- 
transoms are decorated with cusped arches. The glazing of these versal. has the sash hung on ropes or chains, which pass over 
medieval. secular ~vindo~vs was probably originally done by assem- pulleys and are connected at  the other end to counter weights con- 
bling many small pieces of glass in a wooden framework or sash. cealed in the ~vindoiv frame or box. (T. F. H.) 
There was a great use of roundels. Later, leading was introduced, Modern.-The impact of industry on many processes of con- 
although the whole leaded sash was set in a wooden frame. The temporary building has led to the use of metal frames for windows 
leading was usually in panes, either rectangular. with the long in most residential construction. These metal window frames are 
dimension vertical, or in diamonds. Toward the end of the period, constructed of stock shapes that are either rolled (stainless or 
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ordinary steel) or extruded (aluminum and bronze). The rrindow 
itself has tended to become larger, often wall to ~ s a l l  and floor to 
ceiling, and frequently when the building is air-conditioned no 
longer has opening sash members. Shop windows and other simi- 
lar large glass areas are, in fact. both wall and.\sindo\v, and to 

w

ith- 
stand wind pressures must be of a prescribed thickness per square 
foot of exposed area. Vertical supporting members, called mul- 
lions, which transfer the wind forces to the structural frame, also 
vary in thickness and depth in accordance with the glass area they 
stiffen. - . - - - . - . 

The  glass itself may also be designed to perform a specific func- 
tion such as "Thermopane" (two panes of glass with a hermetically 
sealed dry air space between)-used to restrict the heat lost 
through a window, and "heat absorbent" green glass-used to re- 
strict the passage of heat producing infrared rays of the sun. (See 
MODERN ARCHITECTURE.) (H.  >IN.) 

Oriental.-A great difference in windotv design between the 
orient and the \vest is due to the almost total lack of window glass 
in oriental countries. I n  China and Japan windows are usually 
covered with paper. cloth or shell. All of these require a large 
amount of subdivision of the window area; shell, because of the 
small size of the elements, the other materials because of their 
fragility. Japanese windows are usually arranged to slide horizon- 
tally. Ordinarily the whole opening is of great width in relation 
to its height, and is subdivided into a number of small sashes! 
each sliding in a different plane, and all arranged so as to slide 
back into a pocket or case, bracketed out from the outside face 
of the wall. The patterns of Japanese window subdivisions are 
more limited than those of China and are universally based on 
the subtle relationships of rectangular shapes. with their long di- 
mensions horizontal. See CHINESE ARCHITECTL-RE; JAP.AKESE 
ARCHITECTURE ; INDIAN ARCHITECTURE ; see also references under 
"\Vindow" in the Index volume. i T .  F. H.)  

WINDOW TAX, a tax first levied in England in the year 
1696 for the purpose of defraying the expenses and making up 
the deficiency arising from clipped and defaced coin in the re- 
coinage oi  silver during the reign of William 111. All houses in- 
habited save those not paying Church or Poor rates were assessed 
two shillings a year. An added tax ~vas  laid according to the num- 
ber of windo\js-on 10 to 19 ~vindows the additional tax \\.as 3i-. 

In  its first year the tax raised L~,?oo.ooo. I t  was increased six 
times hetxveen I 747 and 1808, but was reduced in 1823. After a 
strong agitation in the ninter of 1850-51. it was repealed on July 
2 3 .  18 51. and replaced by a tax on inhabited houses. 

WINDPIPE (TRACHEA),  the tube that carries air between the 
lar>.nx and the bronchi of the lungs; the ~vindpipe lies partly in the 
neck and partly in the chest. See RESP~RATORY SYSTERI. ASAT- 
OXIY OF. 

WIND RIVER RANGE in tvest-central Wyoming is one of 
the highest ranges of the central Rockies. The 100-mi. northwest- 
southeast axis of the range is located on the water divide between 
the Gulf of Mexico and the Pacific. The elongated range. lifts 
4.000 to 5,000 i t .  above the surrounding Wyoming basin; it con- 
tains the highest point in Tl'yoming, namely, Gannett peak (13,- 
785 ft. above sea level). The huge anticlinal fold exposes Pre- 
Cambrian rocks along the axis with younger upturned sedimentary 
rocks on the flanks. At the southern end of the range is historic 
South pass. (H. B. HA.) 

WINDSOR, DUKE OF: see EDWARD VIII .  
WINDSOR, HOUSE OF: see GEORGE V. 
WINDSOR, a city and port of entry in Essex county, Ontario, 

Can., on the left bank of the Detroit river opposite Detroit, Mich., 
U.S.. and 230 nii. S.\V. of Toronto. Pop. (1961) 111.367; metro- 
poiitan area 193.365. In  l i O l  the French rounded a fort at Detroit 
rind soon settlement spread lo the C.anatli.rl~ ::itic of the river. The 
survey pattern n.as French Canadian: lorlg. n:lrro\v inrms. stretch- 
ing back from the river banks. I n  t 7 3 S  Je<uit-: e~ta1,lishcd a 1111;- 

sion for the Huron Indians. The French settlers rdir~ained after 
the fort hecame British in 176.3: in the 1:ltler lmrt of the 20th 
century about 2 0 ' 4  o i  the population \vas of French origiil. Tile 
h:~mlet ~vas  k n o w  as "the Ferry"; during the \f7ar of 1812 it 
n-as occupied by V.S. forces. Later it \\a,\ called Richmond and 

after 1836. Windsor (for LVindsor, Eng.). Because of its strategic 
location opposite the heart of Detroit, iliindsor became an im- 
portant railxay terminal: U.S. railroads used the short cut through 
southern Ontario between Buffalo, S.Y., and Detroit. R:indsor \?-as 
incorporated as a village in 1854, as a town in 1858 and as a city 
in 1892. At the close of the 19th century, vvhen tariff agreements 
gave Canada preferential treatment in British markets, it became 
an attractive site for L.S. branch plants. Between 1908 and 1928 
the population of \Vindsor and adjacent towns grew from 20,760 to 
105,200; this rapid growth was caused largely by the expanding 
automotive industry. In  1935 East IVindsor, \ITalkerville and 
Sandwich were amalgamated with Lf'indsor into the city of fi'ind- 
sor. In  the 1950s R'indsor embarked upon extensive redevelop- 
ment of the river front: the program included a park with the 
Hiram Walker museum nearby. a civic auditorium and convention 
hall and a new city hall. The city is governed by a mayor. ten 
aldermen and a city manager. Il'indsor is the commercial centre 
for a rich farming area producing fruits, vegetables, corn, soy- 
beans. grain, tobacco and potatoes. The chief industries are trans- 
portation equipment, medicinal and pharmaceutical preparations, 
industrial machinery and other iron and steel products. Large salt 
deposits sustain important salt and chemical works. Railroads 
connect it-indsor with the United States by means of a tunnel and 
large car ferries; vehicular traffic uses the Ambassador bridge, 
with a suspension span of 1,850 ft . .  and also a tunnel of 5,160 
f t .  South of the city there is a modern airport, a main terminus 
of Trans-Canada Air Lines. tVindsor is the site of Assumption 
university, a Roman Catholic institution founded as a college in 
1857, and the Western Ontario Institute of Technology, founded in 
1958. (JB. S . j  

WINDSOR (properly NEW WINDSOR), a municipal borough 
in the R'indsor parliamentary division of Berkshire. Eng. Pop. 
(1961) 27;126. rirea 7.2 sq.mi. The town, famous for its royal 
castle, lies on the south bank of the Thames. 21 mi. W. of London 
by road. There the Thames makes a loop adjoining Eton college 
playing fields. 

Windsor Castle.-The castle lies at the northeastern edge of 
the town, on a slight but commanding eminence made by the 
projection of the underlying chalk through the clays and gravels 
which cover the rest of the district. The massive round tower 
in the centre, on its art.ificial mound, is conspicuous from far over 
the flat land surrounding it. The site of the castle, an irregular 
parallelogram. occupies 13 ac. On the west the walls enclosing the 
lower ward with the Curfew, Garter and Salisbury towers overlook 
Thames street, from which the "hundred steps" give access to 
the yard on the north. with the Henry VI I I  gateway opening 
from Castle hill on the south. This ward contains St: George's 
chapel in the centre, with the Albert blenorial chapel on the east 
and the Horseshoe cl(~isters on the west. To the north are the 
deanery and the canons' residences and to the south the guardroom 
and the houses of the military knights. The round tower occupies 
the middle ward; on its flag turret the royal standard or Cnion 
Jack is hoisted according to the sovereign's presence or absence. 
The buildings in the upper ward, east of this. form three sides of 
the quadrangle; the state apartments on the north. the private 
apartments on the east and the visitors' apartments on the south. 

Along the north side of the castle extends the north terrace 
commanding, from its position above a steep slope, splendid views 
across the river to Eton on the Buckinghamshire side, and far over 
the valley. The east terrace continuing the north overlooks the 
gardens in front of the private apartments, and the south terrace 
continues farther, as far as the George I T  gateway. The Home 
park lies adjacent to the castle, on the south, east and north. 
The Great park extends south of LVindsor, where the land. rising 
gently. is magnificently timbered with the) remnants of the old 
royal forest. 

In Saxon times a royal residence of some importance existed at  
Windsor. a few miles from the site of the present castle. This 
latter site. a chalk hill overlooking the river. formed alniost a 
natural fortress within s day's march of London and was convenient 
for hunting in IYindsor forest. Attracted Ily it. L\-illiam the Con- 
queror obtained the land by exchange from \\'estminster abbey to 
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which Edward the Confessor had given it On the highest point of 
the escarpment he constructed a mound, upon \ihich he built some 
form of wooden stockade about 10 jo. This structure was replaced 
by Henry I1 in 1180 uith the stone "Round touer," the walls of 
uhich were heightened by George IV, in whose reign the flag 
turret was added Henry I1 also added the outer walls of the 
castle to the north, east and south His nork was finished by his 
grandson Henry 111, who completed the western end of the lower 
ward on the same plan as that of his grandfather. The interesting 
difference is that by this time the towers had assumed the D shape 
which the advance of military architecture had substituted for 
the square towers customary before the Third Crusade. Little 
else of Henry 111's work inside the castle remains, but a portion 
is preserved at the east end of St. George's chapel behind the altar 
and in the south wall of the beautiful little dean's cloister, forming 
the north wall of the Albert Memorial chapel, which stands on the 
site of the chapel built by Henry I11 I t  was this latter chapel 
which Edward I11 made the centre of the newly formed Order of 
the Garter in 1348. The order included a dean, canons, minor 
canons, choristers and the Poor Knights. known after 1833 as the 
Military Knights of Windsor, nho  live in the lower uard opposite 
the south side of the chapel. The deanery, adjoining the dean's 
cloister, is dated 1500, but the chapter library and Horseshoe 
cloisters, to the uest of St. George's chapel, are earlier. The latter 
uere restored by Sir Gilbert S ~ o t t  in 1870, and again in 1953 by 
Lord Mottistone. 

Edward I11 was also responsible for the conversion to residen- 
tial apartments of the fortresslike buildings in the upper uard. 
I t  is evident that by this time the chief purpose of the castle 
as a fortress was subordinated to the need for comfort in the 
royal quarters, and indeed the castle nas  only twice besieged 
throughout its history. In  connection with these extensive ~vorks 
Edward I11 employed William of IVykeham, founder of Winchester 
and of Kew college, Oxford, as his clerk of works. The IVin- 
chester tower, to the northeast of the deanery, and the so-called 
Norman gate, dividing the upper nard from the rest of the castle 
and protecting the keep. date from this reign The poet Chaucer 
figures as clerk of works m the following reign. 

The rebuilding of the royal apartments in the upper ward and 
the continuation of the north terrace (built first in wood by 
Henry VIII  and later reconstructed in stone by Elizabeth I )  around 
the upper ward on the east and south were among the achieve- 
ments of Charles 11's reign. His equestrian statue is a feature of 
the quadrangle. The state apartments include St. George's hall, 
the audience and presence chambers and the grand reception room, 
adorned with Gobelins tapestries, and the guardroom with armour. 
All these rooms also contain splendid pictures and other objects of 
ar t ;  but most notable in this connection are the picture gallery, 
the Rubens room and the magnificent Van Dyck room. Three of 
the rooms retain their original ceilings by Antonio Verrio and there 
is some beautiful carving by Grinling Gibbons. In the royal library 
is a famous collection of drawings by old masters. including im- 
portant examples of Leonardo da Vinci. Michelangelo and Raphael. 
There also is a magnificent series of Holbein portrait drawings 
representing the chief personages of the court of Henry VIII.  

But the greatest restoration was carried out by George IV, the 
whole of the work being under the supervision of Sir J ~ f f e r y  
Wyatville; his work has been criticized, but there is no doubt 
that he transformed the castle into a comfortable sovereign's 
residence. 

St George's Chapel.-This was designed to be the chapel of the 
Order of the Garter and was begun by Edward IV. I t  is one of the 
finest examples of Perpendicular architecture in England. The 
chapel was built in two stages, the choir and its aisles being com- 
pleted and roofed by 1483, the nave by 1496, but the stone vault- 
ing u-as not finished until 1528. Later, cracks appeared in the 
fabric and in 1681 Sir Christopher Wren was invited to make a 
survey. But little was done until Sir Harold Brakspear under- 
took a complete restoration between 1921 and 1930 when the uhole 
roof was removed, repaired. cleaned and reassembled Above the 
dark oak stalls hang the insignia of the Knights of the Garter, 
their swords, helmets and banners. to the backs of the stalls are 

affixed their heraldic stall plates. forming a notable assemblage 
of heraldry from medieval times. The large nest  window with its 
fine late 15th-century glass, and the painted roof bosses are among 
other remarkable features of the chapel. 

The chapel ranks next to Westminster abbey as a royal mauso- 
leum, and it became customary for royal funerals to take place 
there. Edward IV and his predecessor Henry VI. whose bones 
mere removed from Chertsey, are buried here The former's tomb 
is enclosed by the most remarkable piece of ironwork of its type 
in England. wrought in 1483 by John Tresilian. I n  the middle of 
the choir floor a vault contains the bodies of Henry V I I I  and his 
third wife Jane Seymour, and of Charles I, who was once a prisoner 
in the castle walls. Edward VII  and Queen Alexandra are buried 
on the right-hand side of the high altar, their effigies being the 
work of Sir Bertram Mackennal. Those of George V and Queen 
Mary. by Sir Willlam Reid Dick, are to be seen in the nave. 
When George VI died it was decided that his tomb should lie be- 
tween the nesternmost pillars on the south flank of the nave. 

Albert iWemorzn1 Clzapel-This chapel, to the east of St. 
George's, was designed by Henry VII  as a royal tomb house. and 
at  one time intended by L%'olsey as his onn  tomb. I t  was restored 
by Queen Victoria in memory of Prince Albert, \%hose cenotaph 
stands before the altar. In  the crypt beneath it are buried 
George I11 and members of his family, including George IV and 
14'illiam IV. 

The Parks.-South of the castle, beside the Home park, is the 
royal mems. Within the bounds of the park is Frogmore, in the 
gardens of ~vhich stands the mausoleum of Queen Victoria and 
Prince Albert. and the home farm and kitchen gardens. An oak 
tree marks the supposed site of Herne's oak, said to be haunted 
by the ghost of Herne the Hunter. a keeper who figures in Shake- 
speare's Merry 61rz?;es of Tl'indsor and in Ainsworth's Windsor 
Castle. The Long walk, a three-mile avenue leading into the Great 
park, was planted by Charles I1 in 168 j; it consisted of 1,650 
elms. but these became dangerously large and were cut down and 
replaced by young plane trees and horse chestnuts in 1945. An- 
other fine straight avenue is Queen Anne's ride, planted in 1707, 
Among various buildings within the Great park is Royal lodge, 
once a favourite residence of George IV, but after 1932 remodeled 
as the private residence of the royal family. At the southern 
boundary of the park is a beautiful artificial lake called Virginia 
water. 

Windsor  Town.-A few old houses remain in the town of 
Windsor. including Kell Gwynn's, but the greater part is modern- 
ized. The parish church of St. John the Baptist was rebuilt in 
1822, but contains fine examples of Grinling Gibbons' woodcarving. 
The town hall was completed in 1686 by Sir Christopher Wren, son 
of a dean of Windsor and for a short time the borough's representa- 
tive in parliament. His plans were thought unsafe, and he had to 
promise to insert pillars to support the floor above the corn market: 
these he arranged so that they did not touch the beams, as may 
still be seen. 

History.-Windsor (Wyndeshour, Wyndsore, Windlesore), 
perhaps a variant of "winding shore." was probably the site of a 
Roman settlement. Two Roman tombs mere discovered at  Tyle- 
Place farm in 1865. while various Roman antiquities were un- 
earthed a t  St. Leonard's hill in 1705 The early history of Windsor 
centres round the later unimportant village of Old Windsor, which 
was a royal residence under Edward the Confessor. By the Con- 
fessor it was granted to Westminster abbey but was restored in 
exchange for other manors by William I, who erected the castle 
about 2 mi. northwest of the village and mithin the manor of 
Clefier, around which the important town of New Wind5or grew 
up. The earliest existing charter of New Windsor is that from 
Edward I in 12 7 7 .  This constituted it a free borough, granted to 
it a gild merchant and other privileges and finally separated Kew 
and Old Windsor. Further confirmations of existing privileges 
were granted by later monarchs, and a fresh charter granted by 
James I in 1603 was renewed by Charles I1 and remained the gov- 
erning charter until the Municipal Corporation's act in 1835. New 
Windsor sent two members to parliament from 1302 to 1335 and 
again from 1446 to 186j, omitting the parliaments of 1654 and 
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16j6. By the act of 186; it lost one member. and by the 1918 act 
was included in the LVindsor division of Berkshire. I n  1923 it be- 
came a "royal borough," an honour shared with only four other 
English ton.ns. 

BIRLLOGRAPAY.-R. R. Tighe and J. E. Davis, rl~znals of Windsor 
(London, 1858) ; Sir \V. H. St. John Hope, T.l'i?zdsor Castle, a?? Archi- 
tectural His tory  (London, 1913) ; T. E. Harwood, Windsor  Old arzd . 
Xew (London. 1929) ; Sir Owen Morshead, Windsor  Castle (Londqn, 
1 q i 1 )  (J. F BT.) 

WIND TUNNEL. A wind tunnel is a device for producing 
a carefully controlled stream of air in which the reactions of the 
air on scale models of airplanes or their component parts or any 
other such objects that involve movement through air can be 
studied experimentally. 

The wind tunnel has played a major role throughout the 
history of aviation, helping man to a better understanding of 
the mechanism of flight and providing experimental data 
essential to the successful development of every new aircraft. 
The first wind tunnel was designed in 1871 by Francis Herbert 
Wenham in England. 

The nature of the flow over a body and, consequently, the forces 
and pressures developed on the body are similar l ~ h e t h e r  the body 
is moving through still air or is held stationary in moving air. ~ h f s  
flow similarity forms the fundamental principle of the mind tunnel, 
for in the wind tunnel a stationary model is suspended in a stream 
of air of known velocity, pressure and temperature such that an 
accurate determination may be made of the pressures and forces 
ac?ing on the model. 

The requirements of a carefully controhled air stream and de- 
vices for both supporting the model and measuring its reactions 
under different test conditions constitute the basis for design, con- 
struction and operation of most wind tunnels. 

Design.-In its simplest form the wind tunnel consists of a 
straight, open-ended duct of varying cross-sectional area through 
which air is drawn by a fan. The duct is large at  its entrance 
but reduces abruptly to a much smaller area at  the beginning of 
the model test section. Beyond the test section the duct expands 
gradually back to a large size. The fan is often located just past 
the expanding portion of the duct. 

The air travels slo\vly through the large part of the duct ahead 
of the test section. As it moves into the contracted area or nozzle 
the air speeds up rapidly. I t  remains at a high speed over the 
entire length of the test section. Once past the test section the 
air is brought back to a low velocity in the expanding region or 
diffuser and then continues on through the fan and out the duct 
exit. The open-ended tunnel is known as an open-circuit tunnel. 
for the air which is drawn through the system has no passage to 
guide it back to the inlet. Very little control can be maintained 
over the pressure, temperature and humidity of the air since the 
ends of the tunnel circuit are open to the atmosphere. 

'The disadvantages of the open-circuit are largely overcome by 
connecting the inlet and outlet with a return passage. The system 
is then classed as a closed-circuit tunnel, the most common of 
all wind-tunnel designs. Typical form of the closed-circuit wind 
tunnel is shown in fig. I .  

The return passage permits the same air to be circulated con- 
tinuously around the tunnel, making it relatively easy to control 
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the conditions of the air. The closed-circuit tunnel has a further 
advantage in that the pressure in the tunnel can be varied to pro- 
duce different levels of air density. 

The tunnel shell is usually circular although rectangular and 
square shapes have been incorporated in some low-speed atmos- 
pheric pressure tunnels. The majority of the variable pressure 
tunnels have circular shells to carry the high loads imposed on the 
structure. Test-section shapes are somewhat arbitrary, although 
the selection often depends upon the special test requirements of 
the tunnel. These shapes may be square, circular, oval: rectangular 
or rectangular with beveled corners. 

The air velocity in the tunnel is controlled either by changing 
the rotating speed of the fans or by adjusting the angle a t  which 
the individual fan blades are set relative to the rotating axis 
of the fans. 

Fan system designs vary all the way from simple two-bladed 
propellers for small, low-speed tunnels to multibladed devices 
requiring thousands of horsepower and moving large quantities 
of air through the 10- to 20-it. wide test sections of high-speed, 
high-pressure wind tunnels. Reliability and operating ease make 

,the electric motor a usual choice for fan-drive systems. 
The energy which the wind-tunnel fans impart to the air stream 

causes a rise in air temperature. In  tunnels of low power, the 
heating of the air is not severe enough to require special cooling. 
However, to remove excess heat from tunnels whose energy input 
is numbered in thousands of horsepo~i~er, cold water is pumped 
through cooling radiators, not unlike automobile radiators, that 
span clear across the low-speed section. 

1\'i11d tunnels are placed in a number of categories depending 
upon their speed range, specialized testing capabilities and gen- 
eral design. Low-speed tunnels include performance to several 
hundred miles per hour. Subsonic or high-speed tunnels cover 
speeds just short of the velocity of sound (about 760 m.p.h. at sea 
level). Transonic tunnels, as the name implies, bridge the gap 
across the speed of sound. Supersonic tunnels go to around five 
times the speed of sound. The range beyond is covered by hy- 
personic tunnels. 

Among the more specialized tunnels are the vertical spin tun- 
nels in which scale models are suspended freely in a vertical column 
of air to study their spinning characteristics. 

Construction.-Many different materials and methods are em- 
ployed in wind-tunnel construction. The shells or ducts of low- 
speed tunnels that operate a t  or near atmospheric pressure are 
often made of wood. Concrete shells have been used successfully 
on very large, low-speed atmospheric tunnels where wood is im- 
practical and steel too costly. Welded steel construction is neces- 
sary in tunnels designed for high pressures. Regardless of the type 



WINDWARD ISLANDS-WINE 
upon the wings, tail, fuselage and 
other components but also know 
how these loads are distributed 
over the surface. Here the wind 
tunnel plays an important role. 
Measurements of the air pres- 
sure at  many points on the model 
yield information about the way 
in which the total load is spread 

ver the surface. These same 
ressure data, when reduced to 
elocity measurements, are very 

useful in a detailed study of the 
flow over the various parts of the 

The nature of the flow may be 
studied further by introducing 
smoke or other visible compounds 
into the air stream ahead of the 

of structure, the interior surface of the tunnel shell must be quite model. These compounds visibly trace the exact path of the air 
smooth, particularly in the test section where any roughness on as it flows around the test model. 
the walls would disturb the air flow. The steel test-section walls The success of the wind tunnel as a research tool has not been 
of tunnels that operate at  many thousands of miles per hour are restricted solely to the aeronautical field. Aerodynamic studies 
ground and polished to a mirror finish. on automobiles, boats and trains, as well as the effects of wind 

Operation.-Since the primary objective of the typical wind pressure on buildings and bridges, attest further to the wind tun- 
tunnel test is to measure the various reactions imposed upon the nel's versatility in scientific research. 
model by the moving air under conditions that most closely dupli- See Alan Pope, Wind-Tunnel Testing (1954) ; R. C. Pankhurst and 
cate those of actual flight, the basic operating principles and D. W. Holder, Wind-Tunnel Technique (1952).  (R. S.. K.) 
procedures of the tunnel centre on accurate control of the air WINDWARD ISLANDS, an island group in the West 
stream, proper positioning of the model relative to the air stream, Indies, consisting of the British islands of St. Lucia, St. Vincent, 
and the measurement of the forces and pressures on the model Grenada and Dominica, along with the Grenadines (q.v.) chain. 
itself. Geographically, the name Windwards applies to  the chain cf 

From the velocity, pressure and temperature of the air, the engi- islands between but not including Dominica and Trinidad. 
neer can determine the test Reynolds number, the criterion for (L. W. BE.) 
similarity of flow between the tunnel and flight. Reynolds number WINE is the fermented juice o~f the grape (9.v.). Of the grape 
is the product of the air velocity, air density and a characteristic genus, Vitis, one species, V. vinifera, is used almost exclusively, the 
length of the model (usually the wing chord) divided by the air exception to this being the use of species native to North America 
viscosity. If the test Reynolds number is equal to the Reynolds in the eastern U.S. 
number of the full-scale airplane in flight, then the nature of the From V. vinifera comes the enormous variety of grape types 
flow over the model and, consequently, the reactions of the air on used in making wine. The culture of wine is known from the 
the model will correctly represent full-scale values. earliest records of man and has developed a multitude of tastes, 

The forces acting upon the model and the moments or torques all distinct to the palate. 
that these forces produce about a point in the model (usually its Wine types have specific correspondences with specific foods; 
centre of gravity) are measured by the weighing system or "bal- thus the choice of wine for drinking at  meals is closely related 
ance" upon which the model is supported in the tunnel. to gastronomic art. 

The behaviour of the airplane under such conditions as diving, The excellence and the proper gastronomic use of wine is known 
climbing, turning or rolling can be examined in the tunnel by best by the name of the region or even more specific locale where 
moving the model about its supporting structure and recording the it is produced; for the diversity of wine results from the unique 
forces and pressures on the model a t  each different position. Thus, character given wine by the climate, soil and topography of par- 
for example, to determine how the lifting force on a wing will ticular vineyard areas and by the techniques peculiar to individual 

v a r y  with its angle of attack (angle between the wing chord and vintners or to their communities. A vine producing a certain wine 
relative wind) the engineer need only set the wind tunnel at the type in one region will, if planted elsewhere, give wine of a quite 
proper air velocity and measure the lift on the wing each time different nature. 
he has moved it to a different angle of attack. After a consideration of the classification of wines, grape varie- 

Research Uses.-The wind tunnel finds broad application in the ties, the terminology of wine tasting, the relations of wines and 
solution of many aerodynamic problems, ranging all the way from foods, and defects of wine, this article is concerned with the 
fundamental work on the flow around bodies to routine tests on history of wine, classification of wines by region in France, Ger- 
new airplane designs. many, elsewhere in Europe and in the world, and the chemistry 

Much of the basic research on the flow about bodies involves of wine. 
study of the boundary layer, the slow moving layer of air adjacent See also the separate articles on individual wines; MADEIRA; 
to the body surface. Notable contributions to a better under- MALIISEY; ~ I ~ D o c ;  MOSELLE; PORT WINE; RHIKE WINE; and 
standing of boundary layer flow and its influence upon the aero- SHERRY. 
dynamic behaviour of the airplane have come from wind tunnel Classification.-Place of origin, however, is not sufficient to  
experiments. classify wines. A primary classification is that of (1) still or 

The evaluation of new airplane designs touches upon nearly natural wines, called also beverage or table wines; ( 2 )  fortified 
every useful application of the wind tunnel. Selection of wing and wines; and (3) sparkling wines. This classification depends on the 
Lody shapes; location of the wings and tails on the body; orienta- technique of production, called vinification. Table wines are made 
tion of the tail surfaces and control effectiveness of ailerons, rud- from juice pressed from the grape, called must, which is allowed 
ders, elevators, flaps and dive brakes are but some of the design to ferment naturally, perhaps only with the addition of controlled 
problems that receive thorough attention in the wind tunnel. amounts of a yeast, sugar or a very small amount of sulfur. Forti- 

In  the structural design of aircraft it is extremely important fied wines receive a dosage of alcohol, usually a grape brandy, a t  
that the engineer not only know what total loads will be imposed some time during their vinification; controlled interferences with 
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natural fermentation typify the production of and characterize 
fortified wines as vermouths, sherry, Marsala, Madeira or port. 
The alcoholic content of fortified wines is high, from 1556 to 2 2 %  
by volume. Xatural wines range from 10% to 15%, for fermenta- 
tion stops when alcohol concentration is higher. Sparkling wines, 
the type exemplified by champagne, go through a double fermen- 
tation, the second fermentation taking place in the bottle. Some 
natural wines have a slight effer~~escence, called pe'tillenzcizt but 
this effervescence is slight and is not the result of interference with 
the fermentation process. 

Another essential classification of  vine is that into red, white, 
and. of lesser importance, rose', or wine of a pink colour. Red 
wine is made from black grapes only. The colour comes from the 
skins; the must is left in contact with them until a desired quality 
is attained. White wines may be made from either grapes of green- 
ish colour or from black grapes; if white wines are made from black 
grapes, the must is separated immediately from the skins. 11;hite 
wines are greenish or yello\vish! these colours being sometimes 
quite pronounced. Rosd is made by leaving the skins in contact 
with the must for a short time. 

iyhether a wine is sweet or dry is of great importance to its 
gastronomic use. The term dry is the only acceptable opposite of 
sweet in wines, sour wine being bad wine. Dryness describes taste, 
which may vary due to other elements in a wine; \vines are some- 
times said to have a dry finish, meaning that the aftertaste removes 
the effect of sweetness. 

G r a p e  Varieties.-The precise variety of grape determines the 
nature and quality of n-ine; ho~vever. the production of a grape 
variety varies greatly n-ith soil and climate. A high quality yield 
in one soil, or a yield of a certain character, may not be so in an- 
other; hence the significance of a mine named by the grape variety 
is not a criterion unless the locale is specified. 

W i n e  Tasting.-Wine tasting is an old and honoured profes- 
sion and has developed a vocabulary to describe the effects of wine 
as it is experienced in drinking. This vocabulary is quite diversi- 
fied, seemingly imprecise, yet meaningful. The term body de- 
scribes the impression of substance in   vine. a full-bodied wine 
giving more of this impression than a light-bodied wine. The term 
balance describes the relation of such elements as alcoholic content, 
flavour and body. Balance is an essential; but a light or heavy- 
bodied \vine has its proper place, and thus both may be esteemed. 
Flavours are spoken of as rich, round; nines as robust or thin. 
Bouquet, or scent. colour and taste are criteria of evaluation. 

Gastronomy.- The classifications given above suffice to clas- 
sify generally the uses of nine. Fortified wines are not served with 
main dishes; such wines are apbiitifs, served before or a t  the be- 
ginning of a meal, or dessert \vines. Typical (1pc'~itifs are dry 
sherry or dry Madeira, and vermouth. either dry or sweet; these 
should be served chilled. Among dessert \vines are the sweeter 
sherries. Madeira, port and hIarsala. A dryish champagne may be 
served throughout the meal; other sparkling \vines are ge~lerally 
too s\veet. Of table wines the follo\ving combinations are usual: 
dry \vines or rosc' with appetizers. hors d'oeuvres; Chablis or other 
dry whites with oysters; with shellfish, fish. light fo~5-I, dry n-hites; 
turkey with light reds, as Bordeaux; with pork or veal, dry white 
or rose'; roasts with lighter reds; ham ni th  rose'; heavy-flavoured 
meats or game \\ith heavy red nines; salads n i th  dry whites; 
cheese with most wines; desserts with sweet whites, as sauternes. 

These accompaniments of wine and food have been historically 
stable and not greatly changed by fashion. Wines and foods are 
so varied in character and preparation that many exceptions are 
possible according to taste; however, traditional accompaniments 
are given high value among gastronomes. 

1Vhite and rose' wines are served chilled; reds a t  room tempera- 
ture. Ice should not he put in glasses, as it dilutes the wine, en- 
feebling its character. Red wines should not be suddenly ~varmed; 
the practice is to rrithdralv the cork an hour or so before serving, 
thus allo~ving the bouquet to volatilize. Various shapes of glasses 
are conventional; they should be colourless~ in order for the \vine 
to be seen, and with a cup that narrows toward the top so as to 
retain the bouquet. 

Defects of Wine.-Acidity caused by immaturity is rccogniz- 

able by a taste of tartar;  this defect may be remedied by further 
aging. Acidity caused by bad vinification is recognizable by a 
vinegar taste and cannot be remedied. A \vine aged past its prime 
degenerates and is recognized by a change in colour and a watery 
taste. A nauseating flavour appears for a period in red wines 
mainly, shortly after bottling; this is called bottle sickness and will 
disappear within a few weeks or months. A mildewy taste, called 
corked. is caused by a bad cork and is irremediable. 

History.-Wine had a history by the time the Old Testament 
was written; in Genesis ix. 20, it is ascribed to Noah. In  ancient 
Greece wine 11-as dark and usually drunk with water (to drink it un- 
mixed was riotous) ; a four-year-old wine was venerable as Theoc- 
ritus testifies. I t  was kept in casks. goatskins or earthenware am- 
phorae and stoppered with oil or a greasy rag; effectively, air was 
working on it all the time. There was little change in Roman 
days, though with greater wealth there came an approach to con- 
noisseurship. Horace shows us that Falernian wine was famous, 
and one vintage year (42 B.c., to fzs~l le  Plnizco, the consulate of L. 
hlunatius Plancus) is known. But the full maturing of xine xvas 
impossible until the bottle and the cork were generally used. IVine 
in the wood commonly reaches its maturity in about three years; 
retained longer it may not improve and may deteriorate. Hocks 
were indeed kept in cask for as long as 20 years until the end of the 
18th century and considered to improve; but the habit has long 
been abandoned and what virtues connoisseurs found in it is a mat- 
ter for speculation. 

During the dark ages. the production and quality of l ~ i n e ,  so 
far as can be ascertained, fell steadily from classical days. The 
Romans had planted vines wherever the climate \vould tolerate it: 
in north Africa. Spain. Gaul, Britain and Illyria in psrticular. 
Their cultivation continued for local consumption, and because of 
the need of wine for the communion service the care of the vine- 
yards was particularly an ecclesiastical preoccupation. The re- 
appearance of good .sines and famous vineyards invariably resulted 
from the efiorts of monks or of monarchs distinguished by their 
devotion to the church. Much of the wine thus locally made was 
of bad quality and in areas n o v  found to be too northerly; the 
vin de S~li-cslzes outside Paris became a byviord for thinness. \Vine 
was made at Glastonbury and elsewhere in England, and until late 
in the 19th century there XTas even some Welsh champagne from 
near Cardiff. 

The 1)Ianting of vines in some of the most famous Rhenish and 
Burgundian vineyards is traditionally ascribed to Charlemagne, but 
it  as not until the 12th century that the great winegro~ving areas 
lvere planted and found a larger market. Due to the limits of me- 
dieval transport vineyards had to he by riversides; and the most 
famous I\-ines came froin the Rhine, the Garonne and the Loire? of 
n-hich the last \\-as the least irnportsnt. Gascony wine came either 
from St. Emilion (where the Chjteau Xusone claimed to date from 
the Ro~lnan poet Ausonius) or from the uplands beyond. Sack was 
a name of disputed or vague meaning. used for a dryish n-ine- 
sherris sack from Spain, Canary sack from the Canaries. 3lal- 
voisie or rnalr~isey nas  a rich TI-ine made from the rnalx-asia grape. 
originally coming from the Venetian-controlled part of Greece and 
later f r o ~ n  Madeira, where vines viere planted soon after 1420. 
Rhenish meant any Rhine wine. Hippocras was spiced and sweet- 
ened \vine. 

Use of vine bottles and corks as it is known in modern times 
seems to have become comlnon to ra rd  the end of the 17th century, 
the development of both resulting largely from the work of Don1 
Pierre Phrignon of Hautvilliers, the father of the champagne trade. 
Another imGortant change was the discovery, by accident in the 
year 1775 in the Rheingau, that grapes left to rot on the vines pro- 
duced a sxveetness and bouquet unobtainable otherwise. This pozrr- 
ritzlre mDle is caused by the presence of a special mycoderm that 
alone makes possible the great hocks and sauternes. In  the middle 
1750s the Sladeira shippers first began scientifically fortifying their 
\\-i~les by adding a proportion of brandy to them, a process essential 
for the manufacture and maturing of a11 dessert  vines except those 
fe\y which make naturally nearly 20' of alcohol. The fortune of 
the port- vine trade was made hy this and by the Anglo-17rench 
7V31.5 of the 18th century. as the latter led to the hlethuen treaties 
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from 1703 onward, by which Portuguese wines were admitted to 
Great Britain a t  one-eighth of the duty on French. This discrimi- 
nation was ended in 1862, by W. E. Gladstone, when claret and 
Burgundy regained some of their old markets. 

European vineyards were visited by a disaster that threatened 
at  one time to mipe them out completely when in 1863 there was 
accidentally imported an American louse called Phylloxera (q.a.) 
which fed upon the roots of vines. Large winegrowing areas were 
devastated as the pest spread; 2,500.000 ac. were reckoned to have 
been ruined in France ; and in Madeira and the Canaries wine pro- 
duction ceased completely. The ravages were checked eventually 
by the importation of louse-resisting stocks from California. on 
which the older vines were grafted. Pre-Phylloxera vines are now 
extremely rare except in countries such as Chile, u-hich have never 
been visited by the pest. The only comparable disaster was the 
enactment of prohibition by the United States in 1919, whereby 
a large market was destroyed and a promising industry ruined. 

REGIONAL CLASSIFICATIONS OF WINE 

Wine producing regions of the world are in the south and north 
temperate zones. In  volume the greatest wine-producing nations 
are France, Italy. Spain, Algeria. Argentina and Portugal. France 
is the greatest producer, and also is the greatest importer. His- 
torically, France is the centre of wine culture in the modern era; 
France has produced most of the table wines of great excellence 
and the greatest variety of wine types. Only Germany, in its Rhine 
and Moselle wines. has contributed wines of such character. 

Regions of F r a n c e  a n d  Appel lat ions dYOrigine.-Six re- 
gions of France produce its finest wines and major wine types. 
These are Bordeaux, Burgundy, Champagne, CBtes du RhBne, the 
Loire valley and Alsace. The quality of these wines, as well as of 
those of many lesser regions, is maintained by a codification first 
instituted by commissions of the wine industry, and later largely 
guaranteed by French statutes, known as the laws of Appellations 
d'origine. Wines so codified, and only those, may use the names 
of the wines of the region, district, or even specific vineyard and 
are labeled Appellation controlke. 

The difference between blended and unblended wines must be 
appreciated before the sense of these codes can be fully seen. A 
wine is a blend if it is composed of wines from different years, 
called vintages, or if it is composed of wines from the same year 
but from different vineyards. By extension, if wines typical of a 
certain region are mixed with wine from another, the typicality of 
the wine is destroyed. The quality of wine being extremely sensi- 
tive to differences in soil and season, unblended wines are generally 
superior to blended wines. Wine from a specific vineyard, if it has 
character, is superior to a blend of wines from the vineyards of 
the district surrounding. The practice, known in France as cou- 
page, of blending a good regional type wine, Burgundy for exam- 
ple, with an inferior wine such as ordinary Algerian, and labeling 
it Burgundy, is a fraud that all wine-producing countries have ex- 
perienced. The French classifications and statutes were instituted 
to prevent such mislabeling and to guarantee the authenticity of 
their best wines. The mine trade and governments of wine-produc- 
ing nations, with the exception of Germany, have tended to follow 
the practice of France, though with less exactitude. 

Laws of Appellation d70rigine define many other characteristics 
of wine: the vine and care of it, alcoholic content, acidity, time of 
harvest of the grapes, amount of tannin, soil and undersoil and 
topography of the vineyards, days of sun in the growing season, 
bouquet of the new wine and its bouquet when aged, and others de- 
pending on regional peculiarities. 

Bordeaux.-Claret is the traditional English name for the mine 
of the region surrounding the city of Bordeaux, France. Bordeaux 
has a long history in wine culture; like Burgundy and the Rhine 
region it was known in Roman times. During the English occupa- 
tion of Bordeaux a charter was granted, first by Richard I and 
second by John in 1199, to the still-functioning jurade, a control- 
ling body dating originally from the 12th century, which in its 
ceremonies still observes its medieval ritual and uses its traditional 
robes of the St. Emilion district for the supervision of making. 
Claret meant in those days a pale wine made by mixing reds and 

whites; the word claret is not used in modern French. 
The modern Bordeaux region is the most important region mak- 

ing fine wines in the world. I t  is divided by the Bordeaux wine 
classification into 36 districts, which in turn are divided into com- 
munes. Within these communes, again, are certain individual vine- 
yards, called chbteaux in this region, that produce the finest wines. 
The chbteaux bottle their own wine and label i t  under their 
names, thus guaranteeing it is not a blend. The chlteau-bottled 
wines rated best are classified as crzls classes, which in turn have 
five categories called growths. These five growths are not alto- 
gether based on excellence, which in fine wines remains always a 
matter of taste to some degree; other criteria, such as market 
price, exportation and fame also formed these ratings. Rated in 
1855, this classification is also somewhat outdated; nevertheless 
it has held up well over the years. After these cru classes are crus 
exceptionnels, comprising a half dozen wines, and several hundred 
wines named crus bourgeois and crus artisans or paysam. The  
last two categories are largely obsolete due to the growth of co- 
operative wineries, which have enabled small proprietor~ to use 
up-to-date wineries managed by expert vintners, thus raising the 
quality of less expensive wine in Bordeaux and elsewhere. Al- 
though strict labeling is in force in Bordeaux chbteau-bottled wines, 
inferior wines are still sold as Bordeaux. Further, as a poor year 
produces wine of inferior quality, such wines must be known by 
vintage as well. 

Wines of the Bordeaux region are labeled Bordeaux. Wines 
from specific districts of Bordeaux are usually of specific type and 
have more interest; they are labeled with the district name, as 
MCdoc, or St. Emilion. Within the districts are communes, of 
specific wine type and of superior character; these are labeIed 
with the name of the commune, St. Julien, or St. Esthphe. Of the 
36 districts in Bordeaux, MCdoc, Sauternes, Graves, St. Emilion 
and Pomerol are best known. MCdoc, Sauternes and Barsac were 
classified in 1855, Graves in 1953, and St. Emilion in 1955. 

Mddoc.-These wines are red, generally of light body and strong 
flavour. MCdoc, 50 mi. long and 3 to 7 mi. wide, has a dozen 
communes each possessing soil that produces wine of particular 
quality; Pauillac, Margaux, St. Julien, Cantenac, St. Esthphe are 
of these. Of the 62 red wines classified crus classes in 1855, all but  
one were from MCdoc. First growth chbteaux are Lafite-Roth- 
schild, Margaux and Latour; other crus classes number among 
them Mouton Rothschild and Kirwan. 

Graves.-The genera1 reputation of Graves is for white wine, 
rich in taste and not too sweet. Actually Graves produces as much 
red as white. These balanced, fine-coloured and rather fruity reds 
are sometimes rated finer than the whites. Chbteau Haut-Brion 
was classified first growth in 1855; it is one of the 13 classified red 
wines of Graves in the 1953 official classification of Graves. Five 
chlteaux were selected as classified white wines of Graves in 1953. 

Sauternes and Barsac.-The natural sweet wines, fruity with 
enduring rich flavour, of this district are usually considered the 
world's finest. To  achieve their quality the grapes are left till 
overripe on the vines before harvesting, thus producing the ripe- 
ness known as pourriture noble, which leaves an abundance of 
sugar in the grape, sweetening the wine and producing a high alco- 
holic content. A label of Haut-Sauternes is also allowed for wines 
of this district, although no such area exists. Wines from the 
village area of Barsac, similar to Sauternes, are allowed the label 
of Sauternes or Barsac. Chiiteau d' Yquem is classified first su- 
perior growth, and 24 other chbteaux are classed in the first and 
second growths. 

St.  Emi1ion.-Sometimes called masculine wines, St.  Emilions 
are full-bodied and of darker colour than Mkdocs. The 1955 clas- 
sification listed 12 called first great growths of St. Emilion, among 
which are Chbteau Cheval Blanc and Chbteau Ausone, of long 
standing reputation. There were 63 chbteaux rated as great 
growths. These classes, like those of Graves, are peculiar to these 
districts, not part of the 1855 MCdoc classification. 

Other Bordeaux Districts.-White wines come from Sainte Foy, 
Entre-Deux-Mers, Langoiran. At their best the w-hites of Ste. 
Croix-du-Mont, Loupiac and CCrons have characteristics of Sau- 
ternes. Good red and white wines are produced in Bourg, Blaye, 
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Cadillac and Camblanes-et-Meynac. 

Vintages.-Some wines prosper in generally bad years or fail in 
good years. Thus vintage charts are not a certain guide. For 
Bordeaux reds 1957-55-53-49 were excellent and 1948 a little less 
so, 1952-50 good. For whites. 1955-53-52 were good years. 

Age.-Bordeaux reds are at  their peak 8 to 23 years after vin- 
tage. They are long-lived, however, and full-bodied reds will last 
50 years, sometimes more. Dry whites may be ready to drink in 
1 to 2 years, but age faster than reds or sweet whites, fading some- 
times after 7 years. Sweet whites may be drunk about 3 years 
after vintage, will be at  their peak at  10 years and may last 30 
years. 

Burgundy.-Burgundy extends from about 100 mi. S.E. of 
Paris, near Auxerre, through the de'partement of Yonne, CBte-d'Or, 
SaBne-et-Laire and RhBne, a length of about 230 mi. Beginning 
with the Chablis district, its vineyards include those of the CBtes 
de Nuits just south of Dijon, the area around Beaune and Mbcon, 
and end in Beaujolais just north of Lyons. I t  is a region of varied 
wines, rather than of a type. I t s  white wines are usually dry, its 
reds velvety and full-bodied. Burgundy-type wines made in other 
countries such as Italy, Spain, Chile or California imitate, with 
varying success, some wine of the region of Burgundy. 

The best Burgundy wines are codified under the Appellations 
d'origine. The use of the names of the districts, as CBte de 
Beaune, is controlled, as well as the names of communes, villages 
and individual vineyards. The last produce the finest wines; wines 
bottled on their properties are known as estate bottled, the counter- 
part of chateau bottled in Bordeaux. 

Burgundy mines were known by the Romans and have a continu- 
ous history. The planting of some vineyards is ascribed to Charle- 
magne. By the 12th century great areas were planted and had 
found a market. 

Wine properties in Burgundy are small and the tendency had 
been until the 20th century for growers to turn over their produc- 
tion for shippers to bottle. In  the 1930s a classification of Bur- 
gundy wines was undertaken; the success of this and its guarantee 
by the Apflellations d'origine promoted another tendency for 
growers to bottle their own wine under a protected label showing 
their name and property. 

Yonne.-This district produces mainly white wines. The fa- 
mous Chablis is a very dry wine, light and with subtle bouquet; 
only wines from delimited areas in Yonne are allowed the name 
Chablis. 

C6te-d'0r.-This district is divided in two parts, the CBte de 
Nuits just south of Dijon and the CBte de Beaune farther south. 
In  the CBte de Nuits red wines are produced almost exclusively. 
Villages that have given their names to famous wines are Gevrey- 
Chambertin, Morey-St. Denis, Chambolle-Musigny, Vougeot, 
Vosne-RomanCe and Nuits-St. Georges. Formerly these villages 
were simply Gevrey, Rlorey, Chambolle etc.; but as their mines, as 
Chambertin from Gevrey, became celebrated the villages adopted 
hyphenated names, the former village name first and the n' 'lne name 
last. LVines labeled with such hyphenated names are not the same 
as the original, though; the wine Gevrey-Chambertin is not the 
same as Chambertin. Well-known are the Chambertins, Clos St. 
Denis, Clos de la Roche, Musigny, Clos de Vougeot, Grands 
Echezeaux, RomanCe-Conti, Richebourg, Nuits-St. Georges. 

I n  CBte de Beaune both red and white wines, including most of 
the best white Burgundies, are produced. The important com- 
munes are Aloxe-Corton, Savigny, Beaune, Pommard, i'olnay, 
Meursault, Puligny-Montrachet, Chassagne-Montrachet and San- 
teny. 

Sa6ne-et-Loire.--In this district are prolific but less distin- 
guished vineyards. Mercurey and Givry are esteemed red wines. 
Around M2con are whites of good quality, notably Rully, Mon- 
tagny and also Pouilly-FuissC, a dry, heady wine with much bou- 
quet. 

Rh6ne.-Beaujolais, a tasty and fruity wine, is notable. I t  is 
made from the Gamay grape, which in other areas produces a large 
but low quality yield. I t  is drunk young. 

The vintage wines of Juliknas, Fleurie, and Moulin-&-Vent have 
also the quality of aging mell. 

C6tes d u  Rh6ne.-South of Burgundy to the .4vignon area is 
this region, typically producing full. strong red wines. Such fine 
wines are found as CBte Rotie, Hermitage and Chbteauneuf-du- 
Pape, the last being probably the most robust French wine of dis- 
tinction. On the west side of the RhBne are the vineyards of Tavel, 
one of the few rosds of character. 

Loire Valley.-Wines of this extended region are typically 
white. The vineyards follow the Loire from its source to the At- 
lantic at Nantes. Major districts are Muscadet. Anjou, Saumur, 
Touraine, Quincy, Reuilly, Sancerre, Pouilly. Muscadet is pale, 
delicate, sometimes showing pe'tillement, as with Vouvray, of fine 
quality and fruity. Saumur is a semidry white; this region and 
Anjou are often known by their rose's. The white wines of San- 
cerre, Quincy, Blancs Fumes of Pouilly and Reuilly are highly 
rated among French wines. 

A1sace.-Alsatian wines are usually named according to the 
vine: Riesling, Traminer, Gewiirztraminer, Sylvaner, Zwicker. 
Showing some similarity to the great Rhine wines of Germany, 
Alsatians are lighter and sometimes tend to become thin. The 
place of origin, including the vineyard, is usually shown on the 
bottle. 

Other  F r e n c h  Regions.-Most production of the champagne 
district is of the sparkling wine, but some still wine with a hard 
"flinty" taste is very worthy. In the Jura, near Switzerland, are 
red and white Arbois and a white wine. Chbteau-Chalon of a light 
sherry taste and highly esteemed. In  Languedoc and the Midi, in 
the south and west from the RhBne, is a huge production of undis- 
tinguished but good vin ordinaire, the staple drink of the French 
worker and peasant. 

Along the slopes, however, there are wines of superior quality 
classified by the Appellations d'origine. The Pyrenees area pro- 
duces estimable wines. East of ?rlarseilles along the coast are 
the wines of C8te de Provence, and smaller districts of good qual- 
ity such as Band01 and Cassis. 

Germany.-German wine production is not large, but its great 
white nines are world famous. The major regions are along the 
Rhine and its tributary, the Moselle, whose mines were known by 
the Romans. The still-famous vineyards of Johannisberg and 
Steinberg were planted in 1106 and 113 1. These wines have been 
known as hock or Rhenish; the trend no

w

adays is to name Rhine as 
the type and to consider Moselle under that heading. Rhine and 
Moselle wines have similarities of taste and fragrance, often with a 
flomery bouquet. Rhine nines proper have greater body, and more 
vinosity as they age, and are the finest wines. The four main 
wine-groning districts of the Rhine are the Rheingau, Palatinate 
(Ger. Pfalz), Rheinhessen, and Nahe valley. The very best are 
from the Rheingau with such celebrated names as Rudesheim, 
Geisenheim, Johannisberg, Oestrich, Steinberg, Marcobrunn, Er- 
bach, Rauenthal and many others The Palatinate produces much 
ordinary \vine, but some of its specimens rival in generosity and 
fruity quality those of the Rheingau; famous names are Durk- 
heimer, Wachenheimer, Forster, Deidesheimer, Ruppertsberger. 
These wines do not keep so -ell as the Rheingau wines, however. 
Rheinhessen is a large district and produces much good, robust 
wine. Especially in good years the wines of such places as Nacken- 
heim, Bodenheim, Nierstein. Oppenheim equal the best of the other 
districts. Liebfraumilch, which means today a wine of soft, good 
quality, had its origin in Rheinhessen. Wines somen hat more ele- 
gant and not so full-bodied as those of Rheinhessen come from the 
Nahe valley, the best under such names as Schloss Bockelheim, 
Niederhausen, and Kreuznach. 

Rhine nines are grand; Moselles are graceful. Moselles have 
low alcoholic content, some small but agreeable acidity, and a 
floweriness similar to Rhines. Some of the best-known varieties 
are Enkirch, Zeltingen, M'ehlen, Bernkastel, Brauneberg, Piesport, 
Dhron. Very similar wines are of the Saar and Ruwer, such as 
Scharzhofberg, Wiltingen, Ayl, Cassel, Grunhaus. 

The quality and permanence of German wines have been strictly 
maintained by the industry and German wine law. The proportion 
of overripe grapes used and the selection of only the best grapes 
is indicated by the following categories, labeled on the better 
uines : Spatlese, picked late ; Auslese, selected bunches ; Beeren- 



WINE 
Auslese, from selected berries; Trocke?tbeere~t Az~slese, selected 
grapes picked when almost dried. Special selections such as these 
can only be made with a fine harvest, however, and the cost of such 
products is high. 

O t h e r  E u r o p e a n  Wines.-Italy is the second largest producer 
of wine, in some years equaling the quantity of France. Many 
good wines are of Italian vintage, but none to rival the great wines 
of France and Germany. In  the north is the red wine of the area 
of Barolo, the fine red. Val~olicella. and an excellent drv white 

ing place of origin and grapes used increased. Most states pro- 
duce wines, but California is far ahead of the others. The best 
wines are chiefly from the San Francisco area, in the districts of 
Napa valley, Sonoma, Livermore and Santa Clara valley; some of 
these compare with Europe's, but there are as yet no great wines. 
The best established districts in the east are the Erie islands area 
near Sandusky, Ohio and upper New York state where interesting 
projects with native vines not of the V. vinifera were being car- 
ried on. 

Soave, the last two from the area of Verona. Other red wines 
of the north are Nebbiolo, Grignolino. Freisa and Barbera; these FORTIFIED AND AROMATIC WINES 

are names of grapes that. when used in specified locales, such Sherry.-Veritable sherry comes from the province of Jerez 
as Kebbiolo in Barbaresco, Barolo or the Valtellina, produce ex- de la Frontera in Spain, "sherry" being an anglicization of "Jerez." 
cellent wines. Chianti, from Tuscany, is most widely known as an A distinguished and venerable wine, sherry results from the soil 
agreeable but undistinguished red wine sold in straw-covered flasks ; and grapes of Jerez and a unique vinification. Essential is the 
this type is always drunk young. There is a much superior type 
called vecchio or stravecchio, that ages and comes in standard 
bottles. Farther south are Vesuvio, a dry white grown on Vesu- 
vius. Capri, dry white from Capri and Ischia; and Lacrima Cristi, 
usually white but sometimes red. 

Spain is third in world wine production. In  the north is Rioja, 
a district producing Spain's best red and white mines. Good reds 
and whites from the central regions are ValdepeGas and Alicante. 
Portugal produces some very acceptable table wines; dry reds and 
whites are Collares, Torres Vedras, Dao, and sweet whites are 
Setubal and Bucellas. Switzerland produces a small quantity of 
good white wine, as Johannisberg and Neuch2tel. The great Tokay 
of Hungary, nor any wine approaching it under that name, was not 
available to western Europe in the second half of the 20th century; 
however, Hungarian production remained at  pre-I$'orld War I1 
levels for wines in general. Greek wines labeled retsina are 
spoiled for western taste by being heavily flavoured with resin. 
The Dalmatian coast, in Yugoslavia, has produced red nines and 
good aromatic whites, Rumania heavy reds. The U.S.S.R. pro- 
duces a complete range of wines, particularly from Georgia and 
the Crimea. 

Non-European Wines.-Wine culture follo\i,ed the expansion 
of European empires. British plantings in North America date 
from 1617, Spanish in Central and South America even earlier, 
Dutch in south Africa from 1653 and French in Algeria, reversing 
the destruction of vines by Islam, from 1830. 

Algeria.-A century of French planting has made Algeria the 
fourth largest wine-producing country. I t s  wines generally supple- 
ment the win ordinaire of France, although some fine wines were 
being made in the second half of the 20th century. 

Soztth Africa.-By the early 1800s Cape reds and whites had 
good sales in London. After a drop in quality in the later 19th 
century the Co-operative Winegrowers' association was formed in 
1917. I t  now includes most south African producers, has elimi- 
nated bad wines, standardized others and occasionally, as a i th  
Nederburg wines or those from Constantia, has developed !Tines 
of character. 

Australia.-Australian reds have had the reputation of being 
full, and ferruginous due to a generally high iron content. In  
fact, there is much good wine, often with no iron taste. The 
whites are clean and fresh. The Hunter river area is best known. 

Soz~tlz America.-Wine is produced in all countries south of the 
equator, Argentina ranking generally fifth in world production. 
South American wine is generally undistinguished, except in Chile, 
where excellent wines come from such vineyards as Santa Rita, 
Tarapaca, Undurraga and Vial. 

The United States.-Most wine of North America comes from 
the United States. Prohibition from 1919-33 destroyed an in- 
dustry that was becoming respected even in Europe. Carefully 
chosen vines and locations were grubbed up or returned to wil- 
derness. Establishing vineyards is a lengthy process; hence the 
first products after prohibition were usually coarse and heady and 
marketed under such names as Chablis or Sauterne to which they 
had no right and which showed the proprietors' lack of pride in 
origin. After World War I1 production began to recover and by 
the 1950s compared a i t h  Portugal in quantity. Great improve- 
ments in quality were made and selling of wines with labels show- 

action of $or, a mildewlike growth encouraged by a slight expo- 
sure to air after fermentation. Also unique is the Solera system 
of blending wines of many vintage years, maturing the newer mines 
and maintaining the historical continuity of a type. As ape'ritifs, 
four main types are: Manzanilla, Fino, Amontillado, and Vino de 
Pasto. All are dry and pale, descending in order named to vino 
de Pasto, sometimes characterized "not dry," and of a golden 
colour. Sweeter, heavier sherries are used as dessert wines; the 
usual types are Oloroso, Amoroso, Golden, all somewhat dry; and 
Cream, Brown and East Indian, all sweet and darker. Sherry-type 
wines are made in south Africa, Australia and the United States. 
No satisfactory duplication of the Spanish process has been 
achieved, though recent use of &or and Palomino grapes in Cali- 
fornia has resulted in a few wines comparable to some good Span- 
ish sherries. 

Madeira.-From the Portuguese island of Madeira, this wine 
is, like sherry, the result of a unique vinification and aging. The 
must is fermented and either before or after fortification heated 
in cask for weeks, then agitated artificially. This last operation 
attempts to reproduce the agitation of Atlantic voyages of the 
17th century, which evidently contributed to the quality of Ma- 
deira. The result is an individua1, dark brown, sweet wine with 
a hard undertaste. Apart from the wine of Camara de Lobos, the 
best Madeiras are classified according to vine. Lightest, and most 
dry, are rainwater, sercial and verdelho. Bual is a full, typical 
Madeira; Malmsey, or Malvasia, is rich and sweet. As with 
sherry, the range of types in Madeira permits their use as ape'ritifs 
or dessert wines and with certain foods. 

Port.-Port, perhaps the most popular dessert wine, is pro- 
duced within a region that is delimited by Portuguese law. Soil 
and grapes, and the skill of Oporto vintners in blending produce 
wines of remarkable character, with types running through a series 
of flavours. Vintage port, the finest, is not blended; but harvests 
deemed worthy to produce it are rare. The full richness of the 
port taste is found in dark vintage and vintage character ports; 
these types are taken from the cask after two or three years and 
complete their aging in the bottle. Vintage character port is a 
blend of best wines, sometimes called crusted port because, as 
with vintage port, it forms a crust within the bottle. Ruby port is 
a blend of younger wines. Tawny port is blended and matures in 
cask, changing its colour. Peculiar to the vinification of port is a 
large dosage of brandy given to the still fermenting must, by which 
the character of the wine is greatly changed. Much time is needed 
for the maturing of ports; in 1950, 1912 port was still excellent. 
There is some white port, usually made from white grapes, but it  
is not of equal distinction. The name "port" has been appropriated 
by certain wines of other countries, sometimes not aged, often not 
from the same grapes. There are, however, some acceptable 
American ports. 

Marsa la  and M&laga.-These fortified wines have a world 
reputation. Marsala, from Sicily, is dark and sweet with a burnt 
taste; Malaga, from southern Spain, is a very heavy, sweet wine. 

A r o m a t i c  Wines.-Vermouths are white wines, sweetened, 
fortified and infused with herbs. The French type is drier an'd 
paler, the Italian sweetish and brown in colour. 

A number of drinks styled ape'ritifs in France are made by add- 
ing quinine and other ingredients to sweet heavy wines. They are 
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marketed under brand names. such as Dubonnet, Byrrh. St. 
Raphael, Flessis, Lillet. Italy offers "Cin," Campari and Punt e 
Mes. 

SPARKLING WINES 
Champagne.- The premier sparkling wine is champagne, tak- 

ing its name from a province of the anc ien  rc'gi71ze. The Cham- 
pagne district today is defined as certain parishes in the dc'pavfe- 
nzeizfs of 3larne. Aube and Aisne. The best champagne comes 
from vineyards along the AIarne from Chiiteau-Thierry to Bpernay 
and a belt to the south, called the C6te des Blancs. and those on a 
plateau called hlontagne de Reims. I t  is made from only three 
wines: Pinot and Meunier. both black, and Chardonnay. ~ ~ h i t e .  
Characteristic of champagne is a crisp. flinty taste, sometimes 
ascribed to the chalky soil. A small amount made from green 
grapes only is called blanc d e s  blencs.  Pink champagne is made 
by adding a little red wine. 

Champagne first ferments in cask, but when fermentation stops 
temporarily in the first ~vinter it is transferred to strong bottles. 
Just before bottling the wine is blended by experienced tasters, the 
artists of champagne. The wine goes through a second fer- 
mentation in the bottle. making it naturally sparkline. If the 
year has been excellent, only wines of that year are used and the 
product is vintage champagne; if not, a blend ~v i th  ~ i n e s  of dif- 
ferent years will be made, improving and strengthening the wine 
and producing a nonvintage champagne. For the first three months 
in the bottle the wine is gradually moved and tipped by hand 
until the bottles are upside down and the impurities have fallen 
onto the bottom of the cork. The bottles are stood upside doxvn 
for six months or perhaps years; when the wine is mature and 
ready for the market the cork is released and the sediment shot off 
with it. Next a small amount of sirup melted in old champagne 
is added and the nine recorked. Champagne to which little or 
none of this sugar is added is labeled bvzct or extra dry, somexhat 
sweeter is sec, and \Tine ~ ~ i t h  larger quantities demi-sec  a.nd dozrx. 
All of these are s~veeter than the words indicate. The second fer- 
mentation of wine to produce sparkling champagne is ascribed to 
D o ~ n  Pierre Pkrignon. a Benedictine monk of the late 17th century. 

Others.-Other sparkling n-ines are made throughout the world. 
I n  France such wines outside the champagne area are called nzoz~s- 
seztx;  such \vines are those of Saumur: the blalzqztette of Limoux 
and white, red and rose Burgundies. These wines. and their 
counterparts elservhere. do not have the flinty taste of champagne 
and tend to lose their individual bouquets. Xsti Spumante is the 
favourite Italian sparkling ~ i n e .  At one time Rhine and lloselle 
sparkling wines of good quality were produced, not to be confused 
n i t h  the cheap imitation champagne, S e k t .  I n  south Africa, 
Australia and the United States sparkling  vines sometimes take 
the name champagne. an inaccurate designation. The prices these 
;vines secure are below champagne, but their prices are high due 
to high taxes on them in non-Latin countries. 

BIBLIOGRAPHY.--R. Postgate, Plain Watz's Guide to  W i n e  (193'7) ; 
H .  Grossman, Grossll~atz's Guide to  TVipzes alzd Spirits, rev. ed. (1955) ; 
-4. Lichine and I\-. Massee, Il'ilzes o j  Fratzce (19.55) ; E'. Schoonmaker, 
T h e  Tt7i?zcs of Geu?zany (1956), Dictiolzary o j  Tt'ilzes, ed. by Tom &far- 
vel (1951) ; C. Bode, JVinrs of Italy (1956) ; T. Marvel, A?~zericatz 
?Trines, rev. ed. (1960) ; -4. Simon, A W i n e  Primer, rev, ed. (1950), A 
Dictiolzary o f  JV7ilze, Spirits and Liqueurs, rev. ed. (19.58) ; T. Layton, 
JVirzec~aft ,  2nd ed. (19.56) ; L. Larmat, .4tlas de Fratzce Vinicole (1949) ; 
L. Adams, T h e  Co~lz~?zonsenre Book o j  Witze (193'8). (L. G. K.) 

CHEMISTRY 

The main change taking place in the fermentation of grape must 
is the conversion of the sugars glucose and fructose into alcohol 
and carbon dioxide. This can be represented by the equation 
CGH,,O, = 2C,H,OH + 2CO,, but the reaction is complicated 
( s e e  FERXE~TATIOX 1 ,  and <mall amounts of glycerol. acetic and 
succinic acids and traces of higher alcohols are also formed. 

The  surfaces of ripe grapes are covered n i th  large numbers of 
yeasts, molds and bacteria, including the true nine yea5t Snc- 
chai.o~rzzlccs e ~ i i ~ s o i d c z i s  Grape juice would ferment pi th  the ald 
of the mild yeasts but it is usually inoculated n i th  a selccted 
strain of \vine yeast after adding sulfur dioxide to supprezs the 

other organisms. 
I n  making white nine the juice is separated from the cruqhed 

grapes before fermentation begins; for red  vine part of the fer- 
mentation is conducted in presence of the skins of the grapes, when 
tannins and colouring matter are extracted. the "free-run xine" 
being drann off and fermentation completed in a closed vat.  Red 
wine fermentation usually takes place at a higher temperature 
than nhite. In  either case artificial cooling may have to be ap- 
plied slnce heat is evolved by the fermentation and too high a 
temperature is undesirable. The main fermentation takes a few 
daqs but ~t continues at  a slower rate for some time I n  dry nines 
only about 0 15G of sugar is left a t  the end of the fermentation 
The maximum strength of alcohol that can be formed is about I5c; 
by volu~ne, the yeast being inhibited at this concentration 
(although special strains of yeast can tolerate higher amounts). 

IYhen fermentation is complete the \line is racked oft. or sepa- 
rated from the lees or sediment. This contalns precipitated or- 
ganic matter, yeast and acid potassium tartrate (cream of tartar ) ,  

nhich IS less soluble in presence of alcohol. Racking may be re- 
peated several times at  interva!~, the wine being stored in wooden 
vats ~vhere aging takes place. During aging changes occur includ- 
ing reduction of acidity, ester formation and oxidation of tannin 
and alcohols by the small amounts of oxygen absorbed through the 
~vood. The wine is cleared before bottling. Fining agents such as 
isinglass. gelatin or bentonite clay are used, assisted by processes 
such as heat treatment. refrigeration and filtration. 

IYine is subject to a number of infections. The most important 
is the action of acetic bacteria and of the viild yeast 3lycodei.nzn 
~ i ~ z i .  which convert alcohol to the volatile acetic acid. These 
organisms cannot act in absence of air and are inhibited by sulfur 
dioxide. Tourne disease is caused by a bacterium that can grow 
in absence of air and produces lactic acid, giving the wine a silky 
cloudirleas and off flavours. The bacterium can be inhibited by 
sulfur dioxide and destroyed by pasteurization. 

See also Index references under ',\Tine" in the Index volume. 
See LV. \'. Cruess, T h e  Prittciples and Practice o j  JViile Jfaking,  2nd 

ed. (1916) ; J. Ribereau-Gayon, TraitB d'oelzologie (1930). (D. I. C.) 

WING, a term used in the air forces of both the British com- 
monwealth and the United States to denote an integral part of 
the air force that is adapted functionally to any one of a number 
of purposes. I t  is often compared with a division in army organiza- 
tion or to the Soviet air division. Although the term has become 
less applicable as rocket weaponry has modified concepts of organi- 
zations ( p . g . ,  the missile squadron), it still remains more or less 
valid for units enlploying aircraft. 

In the British con~monl~eal th  air forces: a wing is either a 
mobile tactical unit roughly equivalent to a combat wing of the 
U.S. air force. or one of the major organizational divisions at an 
R.A.F. station, i.e., an administrative wing, a technical lying or a 
flying wing. I n  some instances, a training unit for apprentice air- 
men is also called a ~i-ing. 

In the U.S. navy a fleet air xing is a basic mobile administra- 
tive unit for naval aviation. Tenders and aircraft squadrons are 
assigned to it for administrative control. 

In the U.S. air force a wing is a more or less self-sufficient unit 
with all necessary equipment assigned, organized for combat, 
training, transport, or service. and normally made up of a head- 
quarters and four groups. I n  a combat wing, for example, the 
primary mission group ( i .e . ,  its aircre~vs, aircraft and armament) 
performs the combat; the direct support group provides main- 
tenance and supply; the air base group provides administration 
and housekeeping; and the medical group provides medical serv- 
ices. Such a wing is usually a t  a level of command belov a num- 
bered air force. The wing concept in the U.S. air force! however, 
is adapted to other organizational structures. and provides the 
basic pattern for flexible control and operation of training stations: 
air depots and air bases, as well as of combat air forces. 

(WD. .4. H.) 
WINGATE, SIR FRANCIS REGINALD (1861-10 5 3 ) .  

British general and administrator in the Sudan, x a s  born at 
Broadfield. Renfrewshire. on June zj, 1861. He  as educated 
at the Royal Military academy, R'oolwich. and became a lieutenant 
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WINE PLATE I1 

yards of the Pfal r  b; Palatinate, southern Ger- 
many 

Grape pick ing i n  the Bordeaux region of France Terraced vineyards a t  Porto Moniz, Madeira, Portugal 

-- 

Gather~ng  baskets of grapes dur ing harvest in the champagne district of France 

Baskets of grapes arr iv ing a t  a wine press, France Vineyards near Bernkastel, in  the Moselle region of Germany 

V I N E Y A R D S  A N D  GRAPE H A R V E S T I N G  I N  E U R O P E  

B Y  C O U R T E S Y  O F  ( T O P  L E F T  B O T T O M  R I G H l )  G E R M A N  T O U R I S T  I N F 0 9 Y A T I O N  O F F I C E  ( T O P  e I G H T )  P O R T U G U E S E  S T A I L  C F F I C E ,  L O N D O h .  ( S E C O N D  L E F T )  C I T Y  O F  B O R D E l U X  A I r D  R A Y - D E L Y E R T ,  

V I L L E N E U Y E  S U R - L O T .  ( T H I R D  L F F I .  B O T T O M  L E F T '  T H E  C H A M P A G N E  P R O D U C E R S  O F  F R A N C E  
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F i l l i n g  a wine press w i t h  Pinot  noir grapes, Champagne, France 
-- 

Level ing pulp after pressing grapes, Champagne; the 
best wine comes from the first oressinos of a hlenrl 

The black spots are a fungus peculiar to wine cellars 

W I N E  M A K I N G  

e v  c a u i r - E S Y  O F  ' r a p  L E F T  C E N T P E  R:CI IT ,  T'E C H A Y P A G \ E  P ~ O L C C E R S  c C  F ~ C N C L  (::P R i b -  i ~ ~ r ~ ~  L E F T .  B O T T O M  R I G H T )  P O L ~ ~ A Y  I ~ G P Z  N E  P ~ C T O C R A P H S  B Y  R O S A  H J I ? ~ , A N  
( C t h p E ~  F C P T  i ' . E : E  S T A T E  O F F  :i L C ' > L C k  ( B 0 7 T 3 C I  L E F T l  i'li'\.- G ' 5 " :  : N -  - 0 I J P I -  :,i ;: 



WINGATE- 
in the royal artillery in 1880. He served in India and Aden from 
1881 till 1883, when he joined the Egyptian army, and in the Gordon 
relief expedition of 1884-85 was aide-de-camp and military secretary 
to Sir Evelyn Wood. He took part in the operations on the Sudan 
frontier in 1889 and 1891. In 1894 he was governor oi Suakin. His 
principal work was in the intelligence of which he became director in 
1892. He mas a master of Arabic. He published in 1889 Jlahdiiswz 
and thp  E ~ y p t i a n  Sudan ,  an account of the rise of the mahdi and of 
subsequent events in the Sudan. He helped Father Ohrwalder and 
two nuns to escape from Omdurman in 1891. Wingate also arranqed 
for the escape of Slatin Pasha in 1895. He translated Father Ohr- 
walder's narrative, T e f t  Yrdars' Cap t i v i t y  i n  the  i%fahdi's Canzp (1891), 
and Slatin's book. Fire and S-word i r ~  t h e  S z ~ d a n  (18951. 

As director of military intellisence, he served in the campaigns of 
1896-98 which resulted in the reconquest of the Sudan. Wingate led 
an expeditionary force which in Kov. 1899 deieated the renlnant oi the 
Derbish host at  Om Dehreikat, Kordofan. In December, on Lord 
Kitchener being summoned to south Xirica, Wingate succeeded him as 
governor general of the Sudan and sirdar of the Egyptian army. In 
1909 LVinnatc undertook a special mission to Somaliland to report on 
the military situation. In Dec. 1916 he relinquished the governorship 
of the "Anglo-Egyptian Sudan, and mas high commissioner for Egypt 
until Oct. 1919. He died in Dunbar, East Lothian, Jan. 28, 1933. 

WINGATE, ORDE CHARLES 11903-1 9441,  British army 
oficer, leader of the "Chindits" who harassed the Japanese in the 
Burmeze jungle in iiTorld War  I I .  TI-as born a t  Saini  Tal,  India. on 
Feb. 26.  1903 .  Educated a t  Charterhouse and the Royal h'filitary 
academy. n 'ool~vich. he was commissioned in the royal artillery 
in 1923 ,  serving in the Sudan and making some exploration of the 
Libyan desert i 1928- 33).  

I n  1935 he \vent to Palestine as an  intelligence officer, being 
awarded the distinguished service order for his part in organizing 
and leading guerrilla forces during the Arab revolt. I n  1940-41 he 
organized and led Ethiopian and Sudanese forces on an advance 
from the west against the Italians a t  Xddis Ababa and was gi~ren 
a bar to his D.S.O. I n  1942 he commanded a mixed brigade of 
British. Gurkha and Burmese guerrillas in Burma. later known as 
the "Chindits" or "f ingate's raiders." Supplied from the air, his 
small force was able to penetrate and remain for weeks a long way 
behind the Japanese lines. For this brilliant work he was promoted 
to acting major general and awarded a second bar to his D.S.O. I n  
1944 Wingate was appointed to command the air-borne force which 
carried out the invasion of central Burma, but a t  the opening of the 
campaign. on March 24.  this most unorthodox but extremely suc- 
cessfril commander was killed in an  air crash. 

Ste C J. Rolo, Bringate's Raiders (1944) ; L. 0. Mosley, Gideon 
Goes  t o  la'ar (1955). (E. B. BE.) 

WINKELRIED, ARNOLD VON. The incident with 
which this name is connected is. after the feat of William Tell, 
the best k n o r ~ n  and most popular in the early history of the 
Swiss confederation. l i re  are told ho~i, .  a t  a critical moment in 
the great battle of Sempach, when the Swiss had failed to break the 
serried ranks of the Austrian kniqhts, a man of Untern~alden, Arnold 
von Wiilkelried by name, came to the rescue. 

Commending his wife and children to the care of his comrades, he 
rushed toward the Austrians. gathered a number of their spears to- 
gether acrainst his breast and fell pierced through and through, having 
opened a lvay into the hostile ranks ior his countrymen. 

T'he earliest knonn mention of the incident is found in a Ziirich 
chronicle (discovered in l862), which is a copy, made in 1476, of a 
chronicle written about 30 years earlier; it occurs also in De Heloetiae 
origiize, written in 1538 by Rudolph Gmalther. In both the hero is 
nameless. 

Finally. one reads the full story in Giles Tschudi's chronicle !1364), 
where the hero becon~es "a man of Untermaldcn. Arnold von Winckel- 
tied hy name." K.  Biirkli ( D F Y  wnhre  TYi~zkelvied,-die l 'aktik der 
alfrrz Crschwrizrr ,  Zurich. 1886) concluded that :he phalanx formation 
of the Austrians, as me11 as the name and act of Winkelried, have 
been transierred to Sempach from the fight of Hicocca, near SIilan 
(:lprii 7 7 ,  152?), u-here a real leader of the S~viss mercmarirs in the pay 
of France. Arnold IITinkelried, met his death in much the same way. 

WINNEBAGO, a Siouan-speaking tribe of North American 
Indians. They lived in what is now eastern Wisconsin rvhen first 
encountered by Jean NicoIet in 1634.  Archaeologically they show 
relationships with the cultures of the lower Mississippi valley. but  
in historic times, they more closely resembled their Xlgonkian 
neighhours such as the Alenominee and Fox Indians (qq . z$ . )  rather 
:ha11 their prehist.oric antecedents or their closest linguistic ni?ili- 
8te.i. the Io\va. Oto and hlissouri. I n  response to the fur trade 
the Winnebago begfin a :vester!y expansion during the mid-17th 

century. By the early 19th century they claimed most of south- 
western Wisconsin and the northwestern corner of Illinois. This 
land was ceded to the U.S. government in three parcels by  treaties 
in 1 8 2 9 ,  1832 and 1837.  The IVinnehago considered the  1837 
treaty to have been signed under duress and,  therefore. not  valid. 
However, part  of the tribe submitted to its terms and were moved 
to a series of reservations; they were finally settled in 1565 on  
their present reservation in northeastern Xet~rzlska where ahout 
1,000 were enrolled in the 1960s.  The  rest of the  tribe resi.sted 
the  terms nf the 1837 treaty and despite forcit)le removals per- 
sisted i c  returning to their homeland. I n  11375 they were per- 
mitted to take up homesteads in if7isconsin where about 1.500 
resided in the 11160s. il'innebago in the Wisconsin and Yebraska 
enclaves recognize their common ancestry and frequent visiting 
occurs between the two groups. The  Nebraskans are  somewhat 
more acculturated in that English is rapidly replacing the  IVinne- 
bago tongue. Also. the Nebraskans are nominally Christian, being 
about evenly divided between the quasi-Christian peyote religiori 
(see PEYOTISRI) and white Christian denominations. I n  Wiscon- 
sin. Winnebago is commonly spoken and about a third of the  group 
adheres to traditional pre-Christian religious practices. See also 
SIOUAN IKDIASS. (S. 0. L.) 

WINNETKA, a village of Cook county in northeastern Illi- 
nois. U.S.. 17 mi. N .  of downto~im Chicago on Lake Michigan, is 
one of several North Shore residential suburbs of Chicago iq.v.j .  
Incorporated under a special charter i n  1 8 6 9 .  i t  established a 
council-manager plan of government in 191.5. T h e  municipality 
operates and o ~ v n s  water and electric utilities. I t s  public schools 
are natioilally recognized for their experiments in teaching, with 
emphasis on individual progress. Yew Trier  Township high 
school is there. as is the S o r t h  Shore Country D a y  school (pri-. 
vate'), and the Hadley School for the Blind. a p r i ~ ~ a t e l y  supported 
institution (incorporated in 1922 j which teaches by  mail. 

For comparative population figures see table in ILLINOIS : Popzd- 
lation. ( H .  H .  GR.) 

WINNIPEG. the fourth city of Canada and the capital of 
blanitoba, is si tuited a t  the confluence of the Red  and Assiniboine 
rivers. 6 0  mi. N. of the U.S. border. Pop. ( 1 9 6 1 )  city 265 .429;  
metropolitan area 475 ,989 ,  including the adjoining city of St.  Boni- 
face ( q . v . 1  and the city of St .  James ( 3 3 . 9 7 7 ) ;  Winnipeg sends 
4 members to the federal parliament and 12 t o  the Manitoba legis- 
lature. The  name is from the Cree Indian words win, "muddy," 
and ~zipee, "water." 

Winnipeg owes its origin and growth to  i ts  geographical position 
in relation to communications. I t s  early development as a fur- 
trading post (Fort  Rouge established by  Pierre de la 'I'Crendrye. 
1 7 3 8 ;  Fort Gibraltar built by the N o r t h ~ ~ e s t  company. 1 8 0 4 :  Fort  
Garry. by  the Hudson's Bay company. 1 8 2 1 )  was due to  its loca- 
tion ~I-here the westward route following the  Assiniboine joined 
with the north-south course of the Red river. T h e  fertility of the 
Red river valley led Lord Selkirk to plant a Scottish colony there 
in 1812 which survived the hostility of the fur  traders and was 
joined by European immigrants (see RED RIVER SETTLE~IEKT). 
Numerous French-speaking half-breeds. or init is ,  also inhabited 
the district. Further de\7elopment of the area was handicapped by 
the difEcult access route across northern Canada from Hudson's 
bay. This isolation was ended in 1859  by steamboats f rom the 
G.S. on the Red river and by a railway f rom Minnesota in 
1878 .  

The  formation of the dominion of Canada a s  a "coast t o  coast" 
nation (1867-711;  f o l l o ~ ~ ~ e d  by  the building of the Canadian 
Pacific railway across the country ( : 1 8 8 5 ) ,  enhanced the impor- 
tance of T$'innipeg's position: the rugged terrain of the Canadian 
shield there approaches close to the U.S. border. so that  east-west 
routes across Canada are compelled to  converge. Settlers began 
to arrive from the east in the late 1360s  and by  1 5 7 0  the little 
village of lLTinnipeg had grown up half a mile north of For t  Gar ry ;  
it was incorporated in 1873 v i t h  a population of 1 .S69 ,  and in 
1576 began to ship wheat e a s t ~ a r d .  

As the prairie Mas opened up. more and more wheat moved into 
the city until \I'7in~lipeg tecsrne the largest grain markec in Xorth  
America. b1anuiacturi.d gocds from eastern Canada and the U.S. 
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were distributed throughout the Canadian west and this, together 
with a large mail-order business serving the rural communities 
of the prairies, remains a prime function of the city. Growth 
was rapid until the agricultural depression of the 1930s, the popula- 
tion rising from 42,430 in 1901 to 221,960 in 1931. The 1950s 
saw renewed expansion, mainly in the suburban areas. Increased 
mining activity made Winnipeg an important supply centre for 
the northland and it  retains its original function as a fur market. 
The air age added to the city's function as a communications cen- 
tre; the airport, located 4 mi. W, of the city centre, is one of the 
busiest in Canada. 

Cheap and plentiful supplies of hydroelectric pourer,' natural 
gas (after 1958), and soft water, favour industrial development. 
The leading industries are slaughtering and meat packing flour 
milling, clothing, printing, brewing, baking and food processing. 

Extensive railway freight yards, branch lines and the rivers 
divide the city into separate parts; the rivers have necessitated 
several long bridges. The streets, arranged on a rectangular plan. 
are wide. The city centre, where the commercial and financial 
buildings are located, is formed by the junction of Main street, 
which follows the Red river, and Portage avenue, which was 
originally a trail to the northwest. Most of the imposing buildings 
are on Broadway: the parliament building, the law courts and the 
Fort Garry hotel. The post office (1958) is particularly note- 
worthy. Many older wooden houses in the centre have been 
pulled down, leaving open spaces used as car parks. The chief 
public parks are Assiniboine park, on the banks of the river of that 
name (300 ac.) and Kildonan park on the Red river (98 ac.). 

Winnipeg is cosmopolitan; although the British element pre- 
vails. there are large French. Jewish, Ukrainian, Polish. German 
and Scandinavian groups. An active cultural life finds expression 
in the Royal Winnipeg ballet, a symphony orchestra, a musical 
festival and various societies. The University of Manitoba is situ- 
ated south of the city in the suburb of Fort Garry. (LV. H PR.) 

WINNIPEG, LAKE AND RIVER, a water system of 
Manitoba, Can. The lake has an area of 9,094 sq.mi.. is a t  an alti- 
tude of 713 ft., is 264 mi. long, 25 to 68 mi. wide, and has several 
islands, including Reindeer (55 sq.mi.). The lake has an average 
depth of 40 to 60 ft. and is navigable its entire length for sizable 
boats. I ts  shores on the south are extremely marshy. I t  re- 
ceives the drainage from a large part of the Great Plains, including 
waters from the Red and Saskatchewan rivers from the south and 
west and Winnipeg river on the east. The lake is drained to the 
north by the Nelson river into Hudson bay. The fisheries of Lake 
Winnipeg, operating out of Gimli, are of considerable commercial 
importance. Winnipeg beach on the southwest shore is a popular 
summer resort. 

Winnipeg river drains an area of 48,880 sq.mi. from the Lake 
of the Woods to Lake Winnipeg I t  was discovered about 1733 by 
Pierre de la VCrendrye and Christophe de la JCmeraye and for 
many years was on the route of the explorers and fur traders from 
Lake Superior to the west The falls and rapids of its lower 
course, which earlier made travel difficult, supply most of the 
electrical power used in Manitoba There are power plants at 
Seven Sisters and Great Falls. Pointe du Bois and Slave Falls, 
Pine Falls and McArthur Falls. (F. A. CK ) 

WINNIPEGOSIS, LAKE, in western Manitoba, Can.; its 
greatest length is 152 mi.; greatest width, 32 mi.; shore line. 
570 mi.; and area. exclusive of islands, 2,086 sq.mi. I t s  greatest 
depth has been ascertained at  59 f t .  and mean altitude. 831 it. 
above sea level; it is navigable for vessels drawing 10 ft. The 
name means "Little Winnipeg " 

The lake was discovered by Pierre de la VCrendrye in 1739 and 
in early fur trade days was an integral part of the western voyageur 
route. Rail service reaches the lake at  the village of Winnipegosis 
The lake drains through Waterhen river into Lake Manitoba and 
thence by the Dauphin river into Lake Winnipeg. (F. '4. C K  ) 

WINONA, a city of southeastern Minnesota, U.S., and seat 
of Winona county, is picturesquely situated beneath steep bluffs 
along the Mississippi river about 100 mi. S.E of St. Paul. I t  
was founded in 1851 by New England settlers followed by Polish 
and German immigrants. IVhen the town was platted in 1352 it 

was named Montezuma (for the Aztec emperor) but was soon re- 
named Winona, an application of the Indian Wenona, a name com- 
monly given by Sioux families to girls who were first-born. I t  was 
chartered in 1857. Winona is located on a wide shelf of level land 
easily accessible from the farming regions to the west. This made 
the city an important river port and it became a great wheat 
shipping centre. Giant salvmills were established and were fed by 
logs rafted down the Mississippi. Business leaders accumulated 
large fortunes and Winona was once reputed to have had 20 mil- 
lionaires. 

When the booms in wheat and lumber ended, other industries 
arose. About 40% of Winona's workers are employed in manu- 
facturing. Medicines, cosmetics, flour, appliances, metal goods, 
lubricating equipment and fertilizers are the leading products. 
River shipments to Winona have increased steadily and in 1958 
a new barge dock was opened. There are numerous boat shelters 
for the growing number of pleasure craft on the river. 

About one-half the population is Protestant and one-half Roman 
Catholic. Winona State college (1858), St. Mary's college (Ro- 
man Catholic; 1913) and the College of St. Teresa (Roman Catho- 
lic; 1907) are located in the city. 

For comparative population figures see table in MINNESOTA: 
Population. (H. T.  H.) 

WINSLOW, EDWARD (1595-1655), a founder of the 
Plymouth colony, was born in Droitwich, Eng., on Oct. 18, 1595. 
In 1617 Winslow moved to Leyden, united with John Robinson's 
church, and in 1620 was one of the "Mayflower" Pilgrims. His 
first uife, Elizabeth (Barker) Winslorv, died soon after their 
arrival. He married, in May 1621, Mrs. Susannah White, the 
mother of Peregrine White (1620-1704), the first white child 
born in New England. This was the first marriage in the Nem 
England colonies. Winslow was one of the assistants from 1624 
to 1647, except in 1633-34, 1636-37 and 1644-45 when he was 
governor of the colony. In  1643 he was one of the commis- 
sioners of the United Colonies of New England. On several oc- 
casions he was sent to England in the interests of Plymouth 
and Massachusetts bay. He left on his last mission as the agent 
of ?v'lassachusetts bay, Oct. 1646, and spent nine years in Eng- 
land, where he held minor offices under Cromwell. Winslow's 
portrait, the only authentic likeness of any of the "Mayflower" 
Pilgrims, was preserved in the gallery of the Pilgrim society a t  
Plymouth, Mass. His writings, though fragmentary, are of great 
value to the historian of the Plymouth colony. Some of them 
were reprinted in Alexander Young's Chronicles of the Pilgrims 
(1841) 

WINSOR, JUSTIN (183 1-1897), U.S. historian, was born 
in Boston, Mass., on Jan. 2, 1831. As a student a t  Harvard he 
wrote historical and literary articles and for a number of years 
thereafter continued his newspaper and periodical work. He found 
his true vocation, however, when his success as temporary superin- 
tendent of the Boston Public library caused him to receive the 
permanent appointment and when in 1877 Prcs. Charles Eliot took 
him to Harvard as librarian. He edited T h e  Narrative and Critical 
History o f  America, 8 vol. (1884-89), a mammoth co-operative 
work, for the rich bibliographical and historical notes of which he 
was largely responsible; he also wrote histories: Christopher 
Colurnb2rs (1891), Cartier to  Frontenac (1894), The  Mississippi 
Basin (1895) and T h e  Westzlard Movemen t  (1897). He died in 
Cambridge, Mass., on Oct. 22, 1897. 

WINSTON-SALEM, a city of western North Carolina, US. ,  
located about 35 mi. S. of the Virginia boundary in the north 
central piedmont; the seat of Forsyth county. Pop. (1960) : city 
111,135, an increase of 26.6% in the decade; standard metropoli- 
tan statistical area (Forsyth county) 189,428, an increase of 
29.6%. (For comparative population figures for the city see table 
in NORTH CAROLINA: Population.) 

Winston-Salem is a union of two towns representing respectively 
the new south and the colonial period. Salem was founded in 1766 
by Moravians (see MORAVIAN CHURCH) and remained under 
Moravian control until 1849. In 1856 land was first sold to out- 
siders and the town was incorporated. Many of the original build- 
ings are still standing. Old Salem, Incorporated has begun a major 
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effort to restore the colonial town, and a museum is maintained. 
The Moravian Easter sunrise service annually attracts thousands 
of worshipers from all over the United States. 

Winston, to the north of Salem, was founded in 1849 as the 
seat of Forsyth county and was named in 1851 for Maj. Joseph 
Winston, one of the heroes of the battle of Kings Mountain. The 
two towns were originally about a mile apart but they gradually 
grew together and in 1913 they united. Winston-Salem became a 
centre of the tobacco industry in the nation; other important 
industries include nylon hosiery, men's and boys' underwear. elec- 
tric communication equipment, woolen blankets, furniture, textiles 
and dairy products. 

Four-year colleges in the city are Winston-Salem Teachers col- 
lege, a state-supported institution established in 1892; Wake For- 
est college (Baptist; chartered in 1833) and its affiliated Bowman 
Gray Medical college (1902); and Salem college (Moravian; 
founded 1772). The city has hospitals, parks, a city-county li- 
brary and an art council. I t  is the economic centre of about 15 
surrounding counties. Winston-Salem has a council-manager form 
of government, in effect since 1948. (D. J. WR.) 

WINTER, JOHANN WILHELM DE (1761-1812), Dutch 
admiral distinguished in the French Revolutionary and Napoleonic 
wars, was born at  Kampen. He entered the naval service at the 
age of 12 and had reached the rank of lieutenant when in 1787 
the "Patriot" party to which he belonged was overthrown. He fled 
to France and on the outbreak of the revolution there joined the 
army and was soon promoted to brigadier general. When Charles 
Pichegru overran the Dutch republic in 1795, De Winter returned 
with the French army to his native country. The new Dutch gov- 
ernment decided to use his experience for reorganizing the navy. 
In  1796 he was appointed vice-admiral and commander in chief of 
the fleet. On Oct. 11, 1797, he encountered the British fleet under 
Admiral Duncan off Camperdown. After an obstinate struggle the 
Dutch were defeated and he was taken prisoner. Liberated by 
exchange in December, he was Dutch ambassador to the French 
republic from 1798 to 1802 and was again appointed commander 
of the fleet. Sent with a strong squadron to the Mediterranean 
to repress the Tripoli piracies, he negotiated a treaty of peace with 
Tripoli. He enjoyed Louis Bonaparte's confidence while the latter 
was king of Holland and Napoleon's after the annexation of Hol- 
land to the French empire. Napoleon appointed him inspector 
general of the northern coasts and, in 181 1, commander of the fleet 
gathered at  the Texel. Soon afterward De Winter became ill and 
moved to Paris where he died on June 2,  1812. (E. H. K.) 

WINTERBERRY, the name of several deciduous shrubs of 
the holly genus (Ilex), but particularly applying to Virginia winter- 
berry (I. verticillata), a large arborescent shrub of moist lands 
from Nova Scotia to Florida and west to Missouri. I t  is also called 
black alder for the elliptical to obovate leaves that turn black in the 
fall. The winterberry is dioecious, bearing small, unisexual flowers 
in axillary clusters. The persistent berries, usually red but oc- 
casionally varying to yellow, are liked by birds. An attractive 
landscape border plant, its berried twigs are used for winter decora- 
tions. Propagation is by softwood cuttings or seed. Smooth 
winterberry ( I .  laevigata) bears single, orange-red fruits. Moun- 
tain winterberry (I. montana) is native to mountain slopes. 

(F. C. G.) 
WINTER FAT (Eurotia lanata), a small North American 

shrub of the goosefoot family (Chenopodiaceae), native to sub- 
alkaline soils from Saskatchewan to Washington and south to 
Texas and California. I t  is a low white-woolly shrub, one to two 
feet high. with many slender branches, narrow leaves and small 
flowers in axillary clusters, the fruiting involucres bearing tufts of 
silvery-white hairs. I t  is a valued winter forage for cattle. 

WINTERGREEN (Gaultheria procumbens), a member of 
the heath family (Ericaceae; q.v.), a small. creeping. evergreen, 
herblike shrub with numerous short, erect branches bearing in the 
upper part shortly stalked, oval, thick, smooth, shining leaves with 
a sharp-toothed edge. The flowers are borne singly in the leaf 
axils and are pendulous, with a pale pink waxy-looking urn-shaped 
corolla. The bright crimson-red subglobular, berrylike fruit con- 
sists of the much-enlarged fleshy calyx which surrounds the small, 

thin-walled, many-seeded capsule. The plant is a native of shady 
moods on sandy soil, especially in mountainous districts, in the 
northern United States and southern Canada; it is quite hardy in 
England. The leaves are sharply astringent and have a peculiar 
aromatic smell and taste due to a volatile oil known as oil of 
wintergreen, which is used in medicine in the treatment of mus- 
cular aches and pains. Oil of wintergreen is chiefly a synthetic 
product. An infusion of the leaves was used, under the name 
mountain tea, in some parts of North America as a substitute for 
tea, and the fruits are eaten under the name of deerberries. Other 
names for the plant are teaberry, checkerberry, boxberry, spice- 
berry and ground holly. Its counterpart on the Pacific coast is the 
salal or shallon (G. shallon), a slender shrub, one to six feet high, 
with black berries; it is found in the coastal redwood belt of Cali- 
fornia and northward to British Columbia. The name is also 
applied to the pipsissewa (q.v.). 

WINTERHALTER, FRANZ XAVER (1806-1873)~ Ger- 
man portrait painter of the French second empire, was born at  
Menzenschwand, Black Forest, April zo, 1806. In 1823 he went to 
Munich to study under Stieler, and later he established himself in 
Karlsruhe, where he became a protCgC of Grand Duke Leopold. 
Winterhalter excelled in the representation of elegant ladies, and 
his portraits include those of Louis Philippe (Calais) , Prince Albert 
(National Portrait gallery, London), Queen Victoria, Napoleon 
I11 and others. Probably the best known is that of "Empress 
EugCnie and Her Ladies." H e  died at  Frankfurt on July 8, 1873. 

WINTER'S BARK, the bark of Drimys winteri, an ever- 
green tree belonging to the magnolia (9.v.) family (Magnoliaceae). 
I t  was formerly officinal in Europe, and is still held in esteem in 
Brazil and other parts of South America as a popular remedy for 
scurvy and other diseases. The plant is a native to mountains and 
highlands from Mexico to southern Chile. 

WINTER SPORTS. Throughout the world nearly every 
country with sufficient snow and freezing conditions has some form 
of winter sport. Though there are many, the major winter sports 
are generally considered to include skiing, skating, tobogganing, 
coasting, ice hockey, curling and ice yachting. (This article deals 
with the history of winter sports in general and briefly with each 
of the major sports, all of which are covered in detail in separate 
articles; e.g., ICE HOCKEY, ICE SKATING, SKIING, etc.) 

The date of origin of each winter sport is obscure. Many cen- 
turies xere required for the development of the first crude para- 
phernalia for moving over snow and ice. Man's early need for a 
means of travelling and for conveying goods in winter gave birth 
to the original skis, snowshoes, toboggans or sledges, and skates. 
The first skis, according to authorities of the Djugarden museum 
at  Stockholm. Swed., may be traced to a period several thousand 
years in advance of the Christian era. Some ethnologists claim 
that the first skis date back to the Stone Age, citing certain carvings 
as evidence. There are many early references, to some type of 
snowshoes or skis used by the Mongols of northwestern Asia, the 
inhabitants of the Scandinavian countries and northern Europe. 
There are also references to several types of skates, which like 
the early skis and snovishoes were fashioned from the bones of 
animals, bound on the feet with strips of leather and used for 
sliding on ice surfaces. Bone skates appeared in Sweden sometime 
between the 8th and 10th centuries and elsewhere in Europe at  a 
later date. The Dutch versions. which were to become common- 
place on the many frozen canals and waterways, are mentioned 
in the 16th century. 

In the United States and Canada the Indians used several types 
of snowshoes and possibly some type of ski when the first colonists 
appeared. I t  seems likely that in the other countries with a snow 
belt the first skis and other early types of sleds and skates were 
introduced at a much later time, and only after considerable de- 
velopment of various forms of sport, as distinguished from practi- 
cal applications. Japan. Australia. S e w  Zealand and certain 
mountainous regions of South America are examples. 

I t  was only after continuous usage throughout many centuries 
ior practical purposes of conveyance and travel. and many modi- 
fications from bone to wood to metal, that skis, sledges and skates 
Jvere adapted to the first simple forms of winter sports. Man's fas- 
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cination with snow coupled with competitive spirit and a desire for 
recreation brought the development of each winter sport in their 
present recognizable forms by the 18th and 19th centuries. As 
late as this. however. winter sport mJas still little more than in- 
formal play on snow and ice. except for occasional organized com- 
petition. Equipment used in the various winter sports, even at the 
beginning of the 20th century. .ix7as relatively crude and non- 
standardized. Modern inventiveness, improvements in f?brication 
and manufacturing and the adaptation of steel and other light 
metals were necessary to help standardize the equipment. .4t the 
same time basic rules of play were evolving on a limited scale. 
This concept of forming rules led toward the standardization of 
certain sports. such as ski jumping and cross-country ski races. 
The first official Norwegian contests, held at  Holmenkollen in 
1892. aroused popular interest. and the award of the king's cup 
helped make skiing a national sport in Norway. 

Speed skating gained earlier recognition when, in 1814, the first 
skating competition in England was recorded Only a few years 
later. Nemburgh. X.Y., became the U S .  headquarters for speed 
skating Tobogganing miqht be said to have come of age in 1884, 
when the construction of the famous Cresta run was begun at St. 
Moritz Switz. With the formation of the Amateur Curling club 
of Scotland in 1834 and the Grand Caledonian Curling club in 
1838, curling was well on its way to becoming the national sport 
of Scotland. In  the middle 1800s ice hockey was a150 beginning to 
emerge as a team sport in Canada: although it should be noted 
that a simple form of the game was played in Europe during the 
middle ages. Ice yachting. ~ h i c h  probably originated in the 
Netherlands, was recognized as a sport by the mid-I 700s. 

Winter sports, nevertheless, were plaved ni th  few exceptions 
under local rules until the late 1800s. Kational and international 
competitions'on a grand scale were infrequent until the 20th cen- 
tury. when they started to gain stature and recognition. Norway 
had already given skiing events a national status. A small group 
of outstanding speed skaters and bobsledders had crossed national 
boundaries to gain international recognition. The concept of 
team sports, as in the case of hockey, curling and. in a sense, ice 
yachting, was responsible for attracting both participants and spec- 
tators. 

Important factors which influenced and encouraged the growth 
of winter sports were improved means of communication and 
travelling, so that both players and ideas moved faster. The na- 
tional presses and international news services gradually began to 
record a few of the winter sports contests and speed records. The 
decision of the delegates to an international athletic congress in 
1894 to hold the first modern Olympic games in Athens, in 1896, 
was another important factor in the growth of winter sports. 
Though the Olympics of 1908 included only an ice skating program, 
it was inevitable that ainter games would eventually be included 
in the world championships. (See OLYMPIC GAMES.) 

Other factors which influenced the gro~vth of winter sports in gen- 
eral were the increased standards of living in the 20th century and 
more leisure time. Club organizations stimulated the development 
of basic rules and formal codes, which in turn led to competitive 
meets between individuals and teams. National pride, coupled with 
the rebirth of the Olympics. seemed to further interest in sports 
in general More countries became known as "sporting countries." 
Physical fitness and prowess began to take on the importance at- 
tached to it centuries ago when the first Olympiads were held 
in ancient Greece. Winter sports were to profit greatly from the 
general interest in sports. A report of a downhill ski racer attain- 
ing speeds in excess of 60 m.p.h over a measured course dramati- 
cally drew attention. News of an ice yacht racing a steam-driven 
railroad train was enthusiastically received. And the idea of a ski 
jumper spectacularly flying through the air for more than IOO i t .  
excited tremendous acclaim and interest. 

Motion pictures. in addition to accounts in newspaper and sport- 
ing periodicals, also did much to focus attention on winter sports 
and promoted further interest and participation. 

Skiing.-An outstanding individual sport, skiing grew in popu- 
larity at an astounding pace after the winter Olympic games at 
Chamonix, Fr., in 1924, and the founding of the Federation Inter- 

nationale de Ski in the same year. Modern skiing could be said to 
date back to that time, for previously there was little standardiza- 
tion of equipment. basic techniques were only beginning to take 
form and teaching methods were still to be developed. The sport 
of skiing flourished thereafter and by the end of World War I1 skis 
the world over had become more or less uniform in length, width 
and general conformation. Whereas formerly they had been made 
of many kinds of wood, maple, ash, pine and hickory. the latter 
became the wide choice. Selected hickory, exported from southern 
C S. and usually laminated, became a standard material. Many 
manufacturers made skis of magnesium. aluminum, Fiberglas, or of 
combinations of wood laminates with metal alloys. In  every case, 
good skis have hard steel edges to ensure better control. Length, 
width and weight of skis vary according to the height and weight 
of the skier, his proficiency, the kind of skiing terrain and purpose; 
i.e., for downhill, slalom or cross-country skiing or for jumping. 
Downhill and slalom skis usually have one groove in the centre of 
the bottom running from the heel (or back) up to the shovel (or 
start of the upturned tip a t  the front), though some designs have 
a multigrooved base. Cross-country skis are longer and narrower, 
and jumping skis are heavier and have several grooves in the base. 
Plastic soles, for protection and wear resistance, are common, 
although many types of lacquer bases on conventional wood skis 
accomplish the same purpose 

There are many types of ski bindings, varying according to pur- 
pose; z.e, downhill. cross-country or jumping. And for each pur- 
pose there are many different designs, especially in the case of 
downhill bindings. The binding, in any case, is the device fitted 
on the top of the ski, which receives the boot and marries the skier 
to his skis. Little vertical movement and no lateral movement of 
the boot is allowed. Cross-country and touring bindings are de- 
signed to allow considerable vertical movement of the heel in order 
to increase mobility and freedom of movement in a more normal 
walking-sliding manoeuvre and to facilitate climbing. Relatively 
new "safety" bindings are of still different designs. Though many 
of the safety release devices vary radically, their purpose is com- 
mon-to release the boot and skier from the skis in the type of 
fall which might otherwise result in a bone-shattering accident. 
Though many skiers continued to use the older, conventional bind- 
ings, the trend among average skiers was toward the use of safety 
bindings. Many experts and most racers steadfastly clung to the 
"long-thong" binding, which literally straps the boot, and hence 
the skier, to his skies. Experience and skill, in this case, is counted 
on to outweigh accident prevention. 

Poles, roughly varying in length from 4 to 5 ft., are made for 
the most part from steel and tonkin. The purpose of the poles, 
carried in each hand, is to assist in propelling the skier forward by 
employing them in a rhythmic pushing motion and as an aid in 
climbing. They also help to give added balance and can be em- 
ployed in other manoeuvres such as pole-jumps. Boots are an im- 
portant part of the skiing equipment. Most of them have double 
lacings or "inner boots" and are reinforced with steel shanks in the 
soles to allow for greater stability and support. 

The idea of the ski school was originated by a number of skiing 
pioneers. Sondre Xorheim, Mikkel Hemmestvedt, C. C. T .  Bjerk- 
nes, 0. Kjelsberg and others are credited with contributing the 
Sortvegian co-ncept of skiing, which spread to central Europe and 
other parts of the world. In  central Europe, n7ilhelm Paulke and 
Henry Hoek of Germany, Col. Christopher Islin of Switzerland, 
Mathias Zdarsky, Col. Georg Bilgeri and Hannes Schneider of 
Austria, Sir Arnold Lunn of Great Britain and fimile Allais of 
France, along with many others, contributed much to the develop- 
ment of modern skiing and teaching methods. The so-called Nor- 
wegian, Swiss, French and the Arlberg schools evolved basic 
techniques which, along with modifications and adaptations in the 
United States. Canada and elsewhere iri the snow-covered regions 
of the world, are taught regularly in ski schools. 

Each school or technique is by no means confined within na- 
tional boundaries. The fimile Allais technique, for instance, was 
officially adopted by the French Ski federation as the French 
method in 1937, but soon spread to many other countries to be 
taught as one of several popularly accepted techniques. The 
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WORLD -WIDE PARTICIPATION I N  W I N T E R  SPORTS 

1. Ice hockey match a t  Davos, Switzerland 
2. General view of chair l i f t  on Mt. Tremblant, Quebec 
3. Ice sail ing a t  St. Moritz, Switzerland 

7 .  American four-man team a t  the famous sunny corner of bobsleigh 
run a t  St. Moritz, Switzerland 

8. Dave Cruickshank and W. C. Capes skate sail ing on Lake I-iopatcong, 
N I 
n.. ". 

4. A skier a t  Adelboden in the Bernese Oberland, Switzerland 9. International speed skating contest on the r ink  a t  Davos, i n  the 
5. Tom Murstad, Norwegian skier, i n  single pole jump turn Grisons, Switzerland 
6. IWile. rdelitta Brunner i n  a fawn leap on Lake Placid Club r ink  10. H i ram Mason, Jr., in  dog-sled derby a t  Lake Piacid, N. Y. 





ICV1hTTER SPORTS 
Alpine method, fathered by Zardsky and Bilgeri, was perfected and 
transformed into the Xrlberg method. notably by Schneider. I t  
was the Xrlberg method which was to have tremendous influence. 
on U.S. and Canadian skiing and, in turn. to reach other parts of the 
world. The Swiss Ski school, founded by Christian Rubi, Fritz 
Steuri and Rudolf Rominger, also remains one of the most solidly 
based techniques. The modern school of Yorwegian skiing oxes 
much of its free-style design to Eric Horn, Einer Bergsland and 
Jacob Rytter Kielland. 

These schools. then, provided the basic systems. Other national 
skiing groups were free to adopt one or another. or to take certain 
parts of one system and combine it ~vi th  another. Eventually. the 
streamlined hrlberg technique evolved in the United States and 
Canada: the Canadian Ski alliance developed its o\vn technique, 
borrowing for the most part from several of the original systems. 
Similarly, in Italy. Sxveden: Chile, Japan, Australia. New Zealand 
and in other countries are found an offic,ially adopted technique 
or a choice of several. 

In  a broad bense, it should be recalled that the Scandinavian 
countries. particularly Nor~vay and Sweden. contributed the con- 
cept of cross-country skiing and jumping, but in the Alpine coun- 
tries of central Europe ski-mountaineering and d o ~ ~ n h i l l  and slalom 
skiing were developed and refined. The credit for the concept of 
controlled do~vnhill running goes to the i\ustrians. Swiss. Germans 
and French for the most part. Though the xord "slalom" origi- 
nated in Korwap and the technique Tva+s developed there in simple 
form, the main credit for the concept of modern slalom racing 
belongs to an outstanding group of British ski pioneers, led by Sir 
Arnold Lunn, the inventor of the modern slalom. 

Much of the gronth and popularity of modern skiing may be at- 
tributed to ski clubs and associations. Though not the earliest, the 
Ski Club of Great Britain, founded in 1903, is typical of a number 
of clubs which played a vital role in bringing about unification 
and standardization and the acceptance of rules and procedures for 
racing events. Other important clubs include the Kandahar Ski 
club (Switz.), the Ski Club Munich, the Do~vnhill-only club 
(Jl'engen, S ~ i t z . ) ,  the Sormegian Ski association. the Swiss Ski 
club (Glarus), the Kational Ski association (U.S.), the French Ski 
federation and the Canadian Amateur Ski association. 

Pressures brought from certain of these great ski clubs in part 
resulted in the formation of the Federation Internationale de Ski 
(F.I.S.) in 1924. with a membership of 26 countries. This first 
world-wide governing body assumed responsibility for world cham- 
pionship competitions in downhill, slalom! jumping and cross- 
country. 

The inclusion of several Scandinavian events at the first winter 
Olympic games at Chamonix, Fr., in 1924 was a milestone for ski- 
ing. I t  required the so-called Kandahar revolution, and the in- 
sistence of many prominent European sportsmen, to gain 
recognition of the Alpine events, d o ~ n h i l l  and slalom. by the In- 
ternational Olympic committee. finally accornplished at the 1936 
Olympic games in Garmisch-Partenkirchen. Ger. Special men- 
tion should be made of the f0undin.g of the Kandahar Ski club in 
1934 in Murren. S~vitz.: for it presaged the advent of several "un- 
oficial world championships" in downhill and slalom racing. such 
as the -4rlberg-Kandahar which followed in 1928. Some observers 
felt that the Xlpine forms of competitive and pleasure skiing sup- 
planted in popularity the classic Scandinavian events, cross-country 
and jumping. In  Scandinavian countries. h o ~ ~ e v e r :  these time- 
honoured events continued. with undiminished popularity. to hold 
public interest and enthusiasm. (See SKIISG.) 

Ice  Yachting.-Sometimes called iceboating, ice yachting is pri- 
marily a racing sport. I t  apparently originated in the Baltic coun- 
tries and the Setherlands. The earliest designs, dating back to 
about I 768. show that a conventional sailboat, usually sloop-rigged, 
was converted into an ice yacht simply by fastening a strong cross 
plank. with runners on each end, to the hull near the boll-. The 
same rudder with an iron shoe attached to the bottom became the 
steering mechanism. The speed of these boats over the ice was 
comparatively slo~v. 

In 19.8 a group of European ice yachtsmen met in Riga. Latvia, 
and organized the Europnischen Eissegel union for the purpose of 

promoting international competitions. By 1933 Sweden, Latvia, 
Lithuania, Estonia, Germany and Austria were represented in the 
union. Their annual competitions were coniined to several classes, 
including a one-design class similar to the American Class C. 

Typical European iceboats are steered by wheel from a par- 
tially enclosed cockpit fitted into a fuselage-type hull or "back- 
bone." usually Carry a "cat," or Ilarconi rigged single sail (with 
full-length battens). and have a streamlined pivoting mast. Some 
designs allolv for one passenger in addition to the pilot. 

Ice yachting in the United States and Canada was centred on the 
Great Lakes area. as well as in New York and S e w  Jersey. The  
early history of racing competitions and speed demonstrations is 
colourful. X number of famous Hudson river families provided the 
classic "big yacht.sM characteristic of the late 1800s and the early 
years of the 20th century. Though the ice yachts were very fast, 
they gave Kay rapidly to the trend toward smaller. less expensive 
craft. Their design lvas superseded by Starke bleyer's invention 
of a bo~v-steered boat in Milwaukee, Wis.. about 1931. Thereafter 
the size of the boats and the sail area continued to  be reduced. 
By the 1950s the single-seater skeeter ( 7 j  sy.ft.) class and the 
\-ankee two-seater were among the most popular craft. The fast, 
lrghter, trimmer and more manoeuvrable iceboat promised to widen 
the appeal of this winter sport. Nearly four times the speed of 
the available wind could be reached (providing over-the-ice speeds 
oi  as high as 140 m.p.h.j. In the United States many active clubs 
were listed by the Eastern Ice Yachting association and the Xorth- 
western Ice Yachting association. (See ICE YACHTIXG.) 

Ice Hockey.-Ice hockey is a fast and rigorous game. Played 
by teams of men exclusively. the game has attracted an increasingly 
large and enthusiastic following, especially in Canada, where i t  be- 
came the national sport. 

The development of the modern game of ice hockey is credited 
to that country. The Royal Canadian Rifles. of Kingston, Ont., 
claim the lirst recorded ice hockey activity as early as 18 j j .  At 
McGill university in AIontreal, the first ice hockey match played 
under a formal set of rules was held about 187 j. I n  early contests, 
as many as 1 j players on a side were allorved. Shiny sticks, or 
crude bent branches. were used. The I j-man sides soon proved 
unwieldy and the number of players on a team was reduced to 7 
and eventually to 6. After 1926 six was the universally accepted 
number for reams. 

By 188j  popular acclaim for the sport resulted in the organi- 
zation of the first ice hockey league in Kingston, Ont. The sport 
soon spread throughout Canada. In  the eariy 1890s a group of 
visiting U.S. college students witnessed, and played in, a few 
games in Canada. After their return to the U.S. the game was 
introduced at Yale and Johns Hopkins universities and a number 
of colleges. Amateur clubs were formed and soon stimulated 
enough interest in the sport to warrant the growth of professional 
play. 

By 1891 international matches were taking place in Europe. 
In that year the Bandy association  as formed in England and a 
contest n.as held with a team from Holland. At about the same 
time N o r ~ ~ a y .  S ~ e d e n .  Denmark and Svitzerland were beginning 
to organize the sport. During these years, however, Canada, and 
the United States to a lesser extent. took the lead, and new ama- 
teur and professional teams continued to appear. The presenta- 
tion of the Stanley cup to the team winning the championship of 
Canada in 1893 set a precedent for an a~vard which still marks 
world supremacy among the professional ranks. The National 
Hockey league, comprised of U.S. and Canadian teams, was formed 
originally as a Canadian league in 191;. 

Internationally. amateur tearnj are controlled by the Ligue In- 
ternationale de Hockey sur Glace. In  modern Olympic games 
Canada proved the most consistent winner. (For rules of the game 
and technique of play, see ICE HOCKEY.) 

Bobsledding.-r\fter the introduction of the automobile, the 
old sport of coasting or sledding down hilly roads covered with 
snon- or ice declined in popularity. Although many still enjoy rid- 
ing sleds or toboggans. the most organized form of coasting came 
to be knon-n as bobsledding. 

The toboggan (forerunner of the hobsled) was originally a util- 
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ity vehicle, used for the most part to carry supplies. In  fact, the 
toboggan is still used in many parts of the world for practical pur- 
poses. But the toboggan, made of narrow strips of wood fitted 
together and curved in the front, has for many centuries lent itself 
to the sport of coasting. I t  can be pulled or allowed to run freely 
and guided down almost any snow- or ice-covered incline. 

I n  1884 a group of vacationers in Switzerland laid out a 
toboggan run near St. Moritz. The thrill of the new sport was im- 
mediately apparent, both for participants and spectators. The 
Toboggan club at  St. Noritz was formed soon after. Some of the 
avid thrill-seekers devised a method of fastening sledlike runners 
on the toboggan frame to provide a much faster and more danger- 
ous run. However, the addition of ballast on a heavier designed 
frame produced a more acceptable sled, called a bobsleigh, and a 
new club was organized, named the St. Noritz Bobsleigh club. I t  
was the design, laid out by this club, that called for the building of 
the famous Cresta run. 

Bobsledding continued to gain in popularity, and by the time of 
the first winter Olympics, in 1924, there were a number of well- 
designed runs in Europe. At these games a Swiss four-man team 
won the event, marking the first recognized international champion- 
ship. Organized in 1923, the FCdCration Internationale de Bob- 
sleigh et Tobogganning (F.I.B.T.) became the official organization 
of the sport. 

By the beginning of World War I1 there were about 60 recog- 
nized runs in Germany, France, Italy. Austria, Switzerland. Nor- 
way and Sweden. A U.S. run. the Mount \.'an Hoevenberg, was 
built near Lake Placid, N.Y. In Canada there are a number of 
well-maintained toboggan chutes or runs. 

The bobsled went through many stages of design and improve- 
ment. When the U.S. team came to the 1936 winter Olympics with 
an extremely sharp V-type edge bobsled the F.I.B.T. disqualified it, 
for it mas discovered that, while increasing speed greatly, the sled 
also damaged the runs. Thereafter, a less sharp runner mas 
adopted, approved and standardized. The wooden plank forming 
the body between the front and rear runners gave way to a steel 
plank, affording more flexibility. Push-handles were introduced to 
give faster starts, closely followed by independent knee-action on 
each runner to allow more speed through reduction of friction. 
These innovations were ultimately followed by streamlining of the 
coivl which resulted in a functional design for high speed. 

The recognized events call for the skeleton (one-man), t

w

o-man 
and four-man teams. In  competition, speeds reaching close to 90 
m.p.h. are attained; thus the sport demands great skill. judgment, 
split-second precision of manoeuvring and co-ordination of effort. 
Especially is this true in the four-man event. where the driver, 
number I and number 2 man. and the brakeman must "bob" to 
gain speed, i.e., thrust their combined weight forward with exact 
timing. (See also BOBSLEDDING.) 

Curling.-Curling is a winter sport of great antiquity. A curl- 
ing stone with the date "1551" etched'upon it was found in the 
bottom of a pond near Dunblane. Scot.. in the 1880s. Though its 
exact place of origin is disputed. curling, it is generally conceded, 
was developed primarily by the Scots. 

Curling, often referred to as "the ageless game," seems to possess 
endless fascination. Although less spectacular than certain other 
winter sports. there is a spirited atmosphere attached to it and even 
the most hotly contested game is traditionally played with a feeling 
of ~varmth and friendliness. 

The oldest curling club extant is the Dudingston Curling society, 
founded in Edinburgh in I 79 j. The Amateur Curling club of Scot- 
land was formed in 1834 but did not survive. The Grand Cale- 
donian Curling club. organized in 1838, upon receiving royal 
approval in 1842 officially changed its name to the Royal Cale- 
donian Curling club. Much of the growth of the sport can be 
attributed to the more than s.ooo member-clubs who hold allegiance 
to their "mother club." the Royal Caledonian. 

S\vitzerlnnd. France, Germany. Belgiurn, the h'etherlands. the 
Scandinavian countries. Canada and the United States adopted the 
sport. In  Canada alone there were more than I .  joo clubs in the 
latter 1q5os. 

Since curling was first played outdoors, it was often necessary 

to clear snow off the ice and then clean it. From that came the 
idea of using a broom, which is still an important piece of equip- 
ment for the modern game. Brooms are not only used to clear 
frost in front of the moving stone but as a designator in the hands 
of the "skip," or captain, for directing the plays. (For equipment, 
rules of the game, technique of play, glossary, etc., see CURLISG.) 

Skating.-The first skating club was organized in Edinburgh in 
1642. By that time the wooden-bladed skate had been superseded 
by the iron skate. Iron skates were used in Canada and the United 
States before the 19th century. I t  was not until 18j0, however, 
that steel-bladed skates appeared. They were invented by E. W. 
Bushnell. of Philadelphia. Pa. n7ith this radical improvement, 
skating began to make more progress toward becoming an accepted 
sport. 

Modern figure skating was developed by a U.S. ballet master, 
Jackson Haines. While he was in Vienna in 1864, Haines dis- 
covered that the more-or-less aimless fashion of skating needed 
only to be put to waltz music to transform it into precise. rhythmic 
movements. The result was the first concept of figure skating, 
sometimes called fancy skating. His innovation soon spread 
throughout Europe, the United States and Canada. 

Many skating clubs and organizations undertodk the responsibil- 
ity of setting the standards and prescribing rules. Their recom- 
mendations and rulings transformed a somewhat haphazard 
recreation into a highly developed sport. The International Skat- 
ing union of Europe, theJNational Skating association of Great 
Britain, the U.S. Figure Skating association, the Canadian and the 
U.S. Amateur Skating unions played an important role in its de- 
velopment. 

The introduction of artificial skating rinks (indoor as well as 
outdoor) was important for figure skating. Built in heavily popu- 
lated areas and at many of the famous resorts, and making precise 
control of ice conditions possible. such rinks encouraged the pro- 
motion of ice carnivals and public demonstrations. Outstanding 
individual performers, notably Sonja Henie, captured public at- 
tention, an outgrowth of which was numerous highly successful 
ice shows. As in the case of figure skating, speed skating also 
profited greatly from the building of artificial rinks. 

From the first winter Olympics in 1924, skating races became an 
important part of the program. (See ICE SKATING; OLYMPIC 

GAMES.) (J.  D. O'R.) 
WINTERTHUR, a flourishing industrial town in the Toss 

valley, canton of Ziirich, Switz., and by rail 17 mi. N.E. of Zurich. 
I t  is 1.450 i t .  above sea level and has a rapidly increasing popu- 
lation (in 18j0, 19.496; in 1880. 25.924; in 1900, 40.961; in 1920, 
49.969; in 1930: 53.925; in 1941% 59.192; and in 1950, 66,92j),  
nearly all Gernian-speaking and two-thirds Protestants. 

The Roman settlement of Vitudurum (Celtic dur, water) was 
a little northeast of the present town, at the place now known 
as Ober U'interthur. I t  was refounded in the valley in 1180 by 
the counts of Kyburg (their castle rises on a hill, 4 mi. to the 
south of the town). who granted it great liberties and privileges, 
making it the seat of their district court for the Thurgau. In 1264 
the town passed with the rest of the Kyburg inheritance to the 
Habsburgs. who showed very great favour to it and thus secured 
its unswerving loyalty. I t  was a Habsburg stronghold for two 
centuries; but after the conquest of the Thurgau by the Swiss 
Confederates (1460-61) it was sold to the town of Zurich (1467), 
its rights and liberties being reserved, and its history after that 
was that of the other lands ruled by Ziirich. 

IVinterthur is the point of junction of several railway lines. 
WINTHER, CHRISTIAN ( I  796-1876). Danish lyrical 

poet. was born on July 29, 1796. at Fensmark. Praesto. He went 
to the University of Copenhagen in 1815 and studied theology, 
taking his degree in 1824. He began to publish verses in 1819, but 
no collected volume appeared until 1828. In  18 51 he received a 
pension from the state, and for the next quarter 'of a century he 
resided mainly in Paris. In addition to nine or ten volumes of 
lyrical verse, U'inther published Tile Stag's Flight (18 j j ) ,  an epical 
romance in verse; In the Year of Grace (18;4), a novel; and other 
~vorks in prose. He died in Paris on Dec. 30, 1876, but was buried 
in Denmark in the heart of the woods. 



WINTHROP- 
WINTHROP, JOHN ( I  588-1649), Puritan leader and first 

governor of Massachusetts, was born in Edwardston, Suffolk, 
Eng., Jan. 1 2  (old style), 1588. In 1602 he matriculated at 
Trinity college, Cambridge, but he did not graduate. He next 
practised law and achieved considerable success, being appointed, 
about 1633, an attorney in the court of wards and liveries, and 
also being engaged in the drafting of parliamentary bills. His in- 
come rose to the sum of E7oo a year, when, for reasons now un- 
known, he suddenly in 1629 lost his appointment. A Puritan, he 
had made wide acquaintance among the leaders of the Puritan 
party. On Aug. 26, 1629: he joined in the "Cambridge agree- 
ment." by which he and his associates pledged themselves to 
move to New England, provided the government and patent of 
the Massachusetts colony should be removed there. On Oct. 20, 
1629, he was chosen governor of the "Governor and Company 
of the Blassachusetts Bay in New England," and sailed in the 
"Arbella" in March 1630, reaching Salem, Mass.; June 12 (old 
style). accompanied by a large party of Puritan immigrants. 
After a brief sojourn in Charlestown, Winthrop and many of his 
immediate associates settled in Boston in the autumn of 1630. 
There he lived until his death on March 26 (old style), 1649. 

Winthrop's history in New England was largely that of the 
Massachusetts colon>-, of which he was 1 2  times chosen governor 
by annual election, serving in 1629-34, 1637-40, 1642-44 and 
1646-49. and dying in office. He was usually deputy governor 
and always assistant when not actually governor. He gave all his 
strength, devotion and fortune to the colonies. He was con- 
servative and somewhat aristocratic, but just and magnanimous in 
his political guidance even under circumstances of great difficulty. 
In 1634-35 he was a leader in putting the colony in a state of 
defense against possible coercion by the English government. We 
opposed the majority of his fellow-townsmen in the so-called 
"Antinomian Controversy" of 1636-37 ( s e e  HUTCHINSOS, ANNE). 
He was the first president of the Commissioners of the Cnited 
Colonies of New England organized in 1643. He defended Massa- 
chusetts against threatened parliamentary interference once more 
in 164j-46. The colony's early success was due largely to his skill 
and wisdom. 

Winthrop's Journal,  an invaluable record of early Massachusetts 
history, was printed in part in Hartford in 1790;  the whole in Boston, 
edited with valuable notes by James Savage, as T h e  History o f  'Yew 
England f r o m  1630-1649, in 1825-26, and again in 1 8 j 3 ;  and in 
xew York, edited by James K. Hosmer, in 1908. Many letters to 
him are iound in the W i n t h r o p  Papers published by the Massachusetts 
Historical Society (Collections, series 4, vol. vi and vii; series 5 ,  
vul. i, 1863-71). His biography was written by Robert C. Winthrop, 
L i f e  and Let ters  o f  J o h n  RTinthrop (1864 ,  new ed. 1869) ; and by 
Joseph H. Twichell, J o h n  It'inthrop (1892) .  See also Mrs. Alice M. 
Earle, Margaret W i n t h r o p  (189 5 ) .  

WINTHROP, JOHN (1606-1676), known as John Win- 
throp the Younger, son of the preceding, born at Groton, formerly 
a small rural village lying about midway between Wadleigh and 
Sudbury in Suffolk. Eng., Feb. 12, 1606. He attended the Bury St. 
Edmunds grammar school and Trinity college, Dublin, studied 
law for a short time after 1624 at the Inner Temple, London, 
accompanied the expedition of the duke of Buckingham for the 
relief of the Protestants of La Rochelle. In 1631 he followed his 
father to Massachusetts and was an "assistant" in 163 j, 1640. 1641 
and from 1644 to 1649. He was the chief founder of Agawam 
(now Ipsw-ich), Mass., in 1633; went to England in 1634 and re- 
turned the following year as governor (for one year) of Connecti- 
cut, under the Saye and Sele patent, sending out the party which 
built the fort at Saybrook. He was again in England in 1641-43, 
and on his return to ?vlassachusetts established ironworks at  Lynn 
and Braintree. He became magistrate of Connecticut in 1651; 
in I 6 j ;- j8 was governor of the colony ; and in 16 59 again became 
governor, and was annually re-elected until his death in Boston 
on April 5, 1676. In 1662 he obtained in England the charter 
uniting the colonies of Connecticut and S e w  Haven. In 1675 
RTinthrop \\-as further honoured by being chosen a commissioner 
of the United Colonies of Sew England. In England he was 
elected to membership in the newly organized Royal Society. 

His correspondence with the Royal Society was published in series 
I vol. xvi of the iMassachusetts Historical Society's Proceedings. See 

T. F. Waters' Ske tch  o f  t he  L i f e  of J o h n  W i n t h r o p  t h e  Y o u n g e r  
(Ipswich, Mass., 1 8 9 9 ) ;  J o h n  W i n t h r o p  by E. T .  James (London, 
1925)  ; J o h n  W i n t h r o p ,  J r .  by F .  J .  Kingsbury-Amer. Antiq. Soc. 
(Worcester, 1898) .  

WINTHROP, ROBERT CHARLES (1809-1 894). U.S. 
orator and political leader, a descendant of Gov. John Winthrop 
(1588-1649), was born in Boston. Mass., on May 12, 1809. H e  
graduated at Harvard in 1828, studied law with Daniel Webster 
and in 1831 was admitted to the bar. He was a member of the 
Massachusetts house of representatives in 1834-40-for the last 
three years as speaker. 

From 1840 to 18j0, except for a short intermission (April-Dec. 
1842), he was a representative in the lower house in congress. H e  
soon became prominent and was speaker of the 30th congress 
(1847-49), though his conservatism on slavery and kindred ques- 
tions displeased extremists, north and south, who prevented his 
re-election as speaker of the 31st congress. I n  July 1850 he was 
appointed to the seat in the U.S. senate left vacant by Daniel 
Webster's resignation, but was defeated in the regular election 
held in the following year by a coalition of Democrats and Free 
Soilers. 

I n  the same year (18 51) he was defeated for governor of Massa- 
chusetts by the same coalition. Thereafter he was never a candi- 
date for political office. With the breaking up of the Whig party 
he became an independent, and supported Millard Fillmore in 
1856, John Bell in 1860 and Gen. George B. McClellan in 1864. 
He was president of the Massachusetts Historical society from 
1855 to 1885. 

He died in Boston, on Nov. 16, 1894. 
Among his pubIications were A d d r e s s e s  and Speeches (1852- 

86) ; L i f e  a n d  L e t t e r s  of J o h n  W i n t h r o p  (1864-67) ; and W a s h i n g -  
ton, B o w d o i n  a n d  F r a n k l i n  (1876). 

See Robert C .  Winthrop, Jr., M e m o i r  o f  R. C .  W i n t h r o p  (1897) ; 
C .  F. Adams, Jr., Theodore  L y m a n  a n d  Rober t  Charles W i n t h r o p ,  J r .  
(1906). 

WINWOOD, SIR RALPH (c. I 563-161 7),  English politi- 
cian, was notable for his hearty dislike of Spain. H e  was born 
a t  Aynhoe in Northamptonshire and educated at  St. John's college, 
Oxford. 

He was a fellow of Magdalen college, 1582-1601. I n  1599 he 
became secretary to Sir Henry Neville (c. I 564-1615), the Eng- 
lish ambassador in France, and he succeeded Neville in this posi- 
tion two years later, retaining it until 1603. In that year Winwood 
was sent to The Hague as agent to the states general of the United 
Provinces, and as the English member of the Dutch council of 
state according to the 1585 treaty. 

H e  was anxious to see a continuance of the war between Spain 
and the United Netherlands, and he expressed both his own views 
and those of the English government a t  the time when he wrote, 
"how convenient this war would be for the good of His Majesty's 
realms, if it might be maintained without his charge." I n  June 
1608 Winwood signed a new treaty between England and the 
United Provinces, and he was in Holland when the trouble over 
the succession to the duchies of Jiilich and Cleves threatened to 
cause a European war. In  this matter he negotiated with the 
Protestant princes of Germany on behalf of James I. 

Having returned to England, Sir Ralph became secretary of 
state in March 1614 and a member of parliament. I n  the house 
of commons he defended the king's right to levy impositions, and 
other events of his secretaryship were the inquiry into the murder 
of Sir Thomas Overbury (q.v.) and the release of Sir Walter 
Raleigh (q.v.) from the Tower in 1616. Raleigh was urged by 
Winwood to attack the Spanish Aeet and the Spanish settlements 
in South America, and the secretary's share in this undertaking was 
the subject of complaints on the part of the representatives of 
Spain. In  the midst of these complex activities he died in London 
on Oct. 27, 1617. 

Winwood's official correspondence and other papers were pub- 
lished by the Historical Manuscripts Commission, B u c c l e u g h  
MSS. at M o n t a g u  H o u s e ,  i (1899). 

See Edmund Sawyer (ed.), Memvrials  o f  A f fa i r s  o f  S ta t e ,  3 vol. 
(1725). 



WINZET-WIRE 
WINZET, NINIAN (1j18-1592), Scottish Catholic con- 

troversialist and author of polemical tracts in the vernacular, was 
born in Renfrew in 1518 and was probably educated a t  the Uni- 
versity of Glasgow. H e  taught in the grammar school at Linlith- 
gow, but was "expellit and schott out" from this office in I 561 
because of his opposition to the Reformation. He  escaped to the 
continent, lectured at  the University of Paris, studied at Douai, 
visited Rome and in 1577 was appointed abbot of the Benedictine 
monastery of St. James at Regensburg. where he remained until 
his death on Sept. 21, 1592. 

Winzet's polemical tracts (Certane Tractatis  for Reformatioz~n 
o f  Doctryne  and Maneris, 1562; T h e  Last  Blast of tlze Trowzpet of 
Godis  W70rde, I 562; T h e  Bznke of Fourscoir-tlzre Questzons, 1563) 
are  of some historical value, and his determined use of "auld plane 
Scottis" is interesting at  a time when many prose writers in Scot- 
land were turning to English. 

His vernacular writings were edited by J. K. Hewison (2 vol., 
1888-90) for the Scottish Text society. 

See A. C. Southern, Elizabethan Recusant Prose ( 1 9 5 0 ) .  
(E. G. M.) 

WIRE. The first known writing relating to wire and its manu- 
facture appears in the Bible (Ex. xxxix, 3 ) :  "And they did beat 
the gold into thin plates, and cut it into wires. . . ." &'hen round 
wire was required, the plates probably were cut into narrow strips. 
which were then hammered and filed to form threads or wire. 
Since these mires were very short, it was necessary to braze or ham- 
mer several pieces together to make longer lengths. Later, instead 
of hammering and filing to shape. the narro\i7 strips were pulled 
through shaped holes in dies made of a harder material, the strips 
taking the shape of the hole through which they were pulled. I t  
is believed that the first such dies Mere made of stone. since no 
other explanation has been accepted for the perforated stones 
found in ancient sites. Eventually wire-draming dies were made 
of metal, usually hard iron. 

For several centuries wire was drawn through such dies by man- 
ual labour, and always in short lengths. The section to be drawn 
was first pointed; i.e., the end of the section was hammered down 
to a diameter smaller than that of the hole through which it \\,as to 
be drawn. This end was pushed through the hole in the die. The 
wiredra\rer grasped it with his hands, or with tongs, and pulled 
i t  through the die, the amount of reduction being limited by the 
strength of the wiredrawer. 

Various means were used to augment his strength, such as seat- 
ing him in a hanging chair so that by bracing his legs against the 
die-holding structure he could pull with his arms and push with 
his legs, thus having more pulling power. Again, however, the 
amount of wire he could draw at  each pull was limited by the 
length of his arms and legs. H e  pulled out as much as he could 
and then grasped the remaining wire close to the die and repeated 
the operation until the length was completed. 

There were a number of modifications of this method in use, but 
all depended on the strength of the ~viredrawer. Consequently, 
except for very soft metals, no large-diameter wire could be 
drawn. Larger wire had to be made by hammering or rolling or 
both. 

Water power for wire-drawing machinery was used first in Ger- 
many about the middle of the 14th century. in England in 156 j and 
in the United States about 16jo and. together with the advent of 
the steam engine in 1769, eliminated the manual-drawing practice. 
Wire was produced thereafter in somewhat larger sections and 
longer lengths, but it was still relatively small in section and short 
in length. 

I t  was not until the demand for wire rope about 1840 and the 
development of the telegraph beginning in 1844 that the require- 
ments for larger tonnages and longer lengths of both steel and 
copper wire became acute. Thereafter the invention of the tele- 
phone. barbed wire and wire fencing and a greater use of wire nails 
and other wire products all added to the demand for enormous 
tonnages of wire. 

The  invention of the Bessemer steelmaking process in 18j6 and 
the Siemens-Martin (open-hearth) process in 186;. and the inven- 
tion of new machinery and methods of rolling rods about 1880, 

along with improvements in machinery and methods for the manu- 
facture of wire, made it possible to produce wire in large tonnages 
and greater lengths. 

WIRE MANUFACTURE 

Wire is made from various metals and alloys, such as brass, 
bronze. copper. aluminum and zinc, as well as steel and the precious 
metals. gold, silver and platinum. The description of wire manu- 
facture which follo\vs. however, is limited to steel, since the process 
used for the other metals is fundamentally the same. 

Gauge 
number 
- 

7(0 
6;o 
5/0 
410 
3 /o 
210 
I /o 
I 
2 

3 
I 
5 
6 
7 
8 
9 

10 
I I 
I2 
13 
14 
I 5 
I 6 
I7 
18 
I9  
20 
2 1 

2 2 

23 
2 1  
25 
26 
2 7 
28 

Birmingham / or Stubbs 
dec. 
inch 

- 
- 

,500 
,454 
,425 
,380 
,340 
,300 
,284 
,259 
.zsx 
,220 
,203 
. I  So 
.16j 
,148 
, 1 2 0  

.lo9 
,096 
,083 
,072 
,065 
,058 
,049 
.0'12 
.0,35 
,012 
,028 
,025 
,022 
.020 
,018 
.or6 
,014 
,013 
,012 
,010 
,009 
,008 
.OO j 
.OO 5 
,004 
- 
-. 
- 
-- 
- 

- 

Steel 
TVire 
dec. 
inch 

-- 

,490 
.4615 
,4305 
,3958 
,3625 
,331 
.3065 
,283 
,2625 
,2417 
.22  j3  
,207 
,192 
,177 
,162 
~ 4 8 3  
. u s  
,1205 
,1055 
.oo15 
.oSo 
,072 
,0625 
.0i4 
.OJ75 
,0410 
.0.348 
.0?17 
,0286 
,0258 
,0230 
,0204 
,0181 
.or j3  
,0162 

British 
Imperial 

dec. 
inch 

American 
or B.  Sr S. 

dec. 
inch -- 
- 

.?SO 
,3165 
,460 
,4096 
,3648 
,3249 
,2893 
.z j76 
,2294 
,2043 
,1819 
,1620 
,1443 
,1285 
,1144 
.lo19 
.OW7 
.oxox 
.07 20 
,0641 
,0571 
.0,50S 
.04.5 3 
,0403 
,0359 
,0720 
.0?8j  
,0253 
,0226 
,0201 
,0179 
,0159 
,0142 
,0126 
.0I I? 
.0100 
.008g 
,0079 
,0071 
,0063 
.oo,;6 
,0050 
,0044 
,0040 
,0035 
,003 I 

1 krusic or 
Piano %'ire 

Cec. 
inch 

-- 
- 

,004 
.oo j 
,006 
,007 
,008 
,009 
,010 
,011 
,012 
.OIQ 
.OI1 
,016 
.or 8 
,020 
,022 
,024 
,026 
,029 
.03 I 
,033 
,035 
,037 
,039 
,041 
,043 
,015 
,047 
.04Q 
,051 
,055 
,059 
,063 
,067 
,071 
.c7 j 
,080 
,085 
,090 
.OYS 
,100 
,106 
,112 
,118 

; ,130 
: ,138 

Gauges.-The wire gauge almost universally used is the steel 
wire gauge. The Birmingham gauge, the only gauge recognized in 
the United States by an act of congress. is used for gauging im- 
ported wire. I t  is practically obsolete for any other use in the 
United States or England. 

The American or B. & S. (Brown & Sharpe) gauge is used for 
copper wire and other nonferrous wire. By the 19jos all wire 
gauges were gradually passing out of use, being replaced by deci- 
mal or circular mil designations. 

Rods.-n7ire is drawn from a hot-rolled section of steel, called 
a rod. (For some of the softer metals, rods may be formed by 
extrusion or casting instead of rolling.) The size of the rod to 
be draw11 into wire varies from the smallest size, 5 gauge, 2% in. 
(nominal 0.218 in. diameter), to the largest size, -:-i in. (0.734 
in, diameter). 

U'hen the rods leave the last pass in the rod mill they are coiled 
into bundles ~reighing from 300 lb. in some mills to 450. 600 and 
1,000 lb. in others. Since rods are rolled and finished at  high 
temperatures. about 2.000° F..  a hard oxide of iron, called scale, 
forms on the rod surface. This scale is very abrasive and must 
be removed before the wire can be d rann :  if not removed. it will 
cut the wire-drawing die during the drawing operation and also 
cause the wire to break. 

Cleaning.-The removal of scale is known as the cleaning proc- 
ess. There are several methods for doing this. The most widely 
used method is to immerse the rods in a 3% to 10% solution of 



WIRE 
sul furic  acid and  water  heated t o  about  150" F. T h e  acid treat- 
m e n t  is called pickling. T h e  acid also contains a n  inhibitor, an  or- 
ganic compound  used t o  prevent  t h e  acid f r o m  at tacking t h e  metal  
a f t e r  t h e  scale has b e e n  removed .  

Other  acids,  such as hydrochloric ,  nitric and hydrofluoric,  are 
also used ,  depending o n  t h e  material  being pickled. Scale m a y  also 
b e  removed  b y  subject ing t h e  rods t o  t h e  act ion o f  a mol ten  salt 
b a t h ,  such  as sod ium hydr ide ,  or t o  t h e  act ion o f  mechanical de- 
scalers w h i c h  break t h e  scale f r o m  t h e  rod b y  means  o f  a deforming 
action. Metal l ic  grit blasting is somet imes  used t o  clean spring 
wire. 

A f t e r  t h e  rods h a v e  b e e n  cleaned in t h e  sul furic  acid bath,  
t h e y  are washed w i t h  water  t o  r e m o v e  t h e  acid and are immersed 
i n  a coating solut ion w h i c h  m a y  b e  a l i m e  emulsion,  a phosphate 
base solut ion or  some other.  

I f  l ime  i s  u s e d ,  t h e  coated rods are transferred t o  a n  oven ,  called 
a baker ,  and heated t o  f r o m  250' t o  450" F., t h e  t i m e  o f  heating 
varying f r o m  about  t e n  m i n u t e s  t o  several hours,  depending o n  the  
kind o f  steel and t h e  purpose f o r  w h i c h  i t  is t o  b e  used.  I f  borax 
or phosphate solutions are used ,  baking is n o t  always necessary. 
T h e s e  coatings,  especially t h e  l i m e  coating, no t  on ly  help n e u t r a l i ~ e  
a n y  remaining traces o f  acid o n  t h e  rods b u t  also act as a lubricant 
carrier i n  t h e  subsequent  wire-drawing operations. A f t e r  th i s  last 
s tep ,  t h e  rods are ready  f o r  t h e  wire-drawing operation. 

Wire Drawing.- Either b e f o r e  t h e  rods are cleaned or a f ter  
t h e y  are removed  f r o m  t h e  baker ,  several bundles o f  rods are 
placed o n  holders called pins or flippers. Electric resistance b u t t  
welders are used t o  weld t h e  back  end o f  t h e  f ron t  bundle o n  
t h e  pin t o  t h e  f r o n t  end o f  t h e  n e x t  bundle  and so o n  for  the  
ent ire pin. T h i s  permits  t h e  use  o f  long lengths o f  rods for  mire 
drawing. 

T h e  wire-drawing process consists o f  three s teps :  ( 1 )  pointing 
t h e  r o d ;  ( 2 )  threading t h e  pointed end o f  t h e  rod through  t h e  d ie ;  
( 3 )  at taching t h e  end t o  t h e  draming b lock .  

Wire Dies.- The v i r e  die ( see  fig. 1 )  is m a d e  f r o m  a v e r y  hard 
material .  usually  tungs ten  carbide, al though other materials such 
as t a n t a l u m  carbide, hard chrome steels and chilled iron m a y  b e  
used .  For v e r y  fine wire,  e g., 0.010 in.  i n  diameter and smaller, 
diamond dies m a y  b e  used.  

T h e  hole i n  t h e  tungs ten  carbide die,  through which  t h e  wire 
is drawn,  is actually  a taper at  t h e  entrance end and a reverse 
taper  a t  t h e  exi t  e p d ,  w i t h  a small surface be tween  having the  
exact  shape and size o f  t h e  wire being drawn.  T h e r e  are four  zones 
i n  t h e  carbide die,  t h e  first being t h e  cone-shaped entrance end, 
designed so t h a t  t h e  rod or wire entering t h e  die will pull i n  wi th  
i t  some o f  t h e  lubricant .  T h e  second zone,  which  is also tapered, 
i s  t h e  working and shaping part o f  t h e  die,  and i t  is i n  this  section 
t h a t  t h e  actual reduction takes  place. T h e  angle o f  th i s  taper is an  
impor tan t  part o f  t h e  reduction i n  size o f  t h e  rod or wire. t h e  de- 
gree o f  angulari ty  depending o n  t h e  k ind  o f  steel, t h e  amount  o f  
reduction o f  area required and t h e  kind o f  lubricant used.  T h e n  
comes  a v e r y  short cylindrical zone k n o w n  as t h e  bearing. There  
t h e  actual roundness and size o f  t h e  wire is formed .  T h i s  is fol- 
lowed b y  t h e  ex i t ,  or reverse taper ,  which  strengthens t h e  exit end 
o f  t h e  die and prevents  t h e  end o f  t h e  bearing f r o m  spalling. 

Since tungs ten  carbide i s  v e r y  bri t t le  and ,  used b y  i t se l f .  would 
n o t  h a v e  enough  strength t o  b e  used as a wire-drawing die. a steel 
case i s  shrunk around t h e  carbide n i b  t o  act as a reinforcing m e m -  
ber.  

Because o f  t h e  hea t  generated b y  t h e  draning process, it  i s  
usually  necessary t o  water-cool t h e  dies ,  as shown in fig. 1 .  

T u n g s t e n  carbide dies are m a d e  in single units- only one hole 
i n  each die. T h e  ho le  m a y  b e  a n y  shape desired, round,  flat hexag- 
oqal ,  ha l f - round ,  rectangular, etc .  W h e n  t h e  tungsten carbide dies 
used f o r  round wire wear o u t  o n  their  original size, t h e y  m a y  b e  
opened u p  f o r  a larger size unt i l  t h e  u l t imate  s trength o f  the  
carbide n i b  i s  reached. 

Lzrbuzcants - Bare rods or wire cannot  b e  drawn through dies, 
since hea t  generated b y  fr ict ion would cause t h e  metals  t o  seize, 
or  t h e  wire n o u l d  b e  scratched and t h e  die w o r n  and t h e  wire uould  
even tua l ly  b e  o f f -gauge  or break ,  or  b o t h .  M a n y  lubricants are 
used f o r  wire  drawing,  depending o n  whether  d r y  drawing or met  

drawing is used .  
For d r y  drawing t h e  lubricants  used are soap powders ,  usua l ly  

s o d i u m  soaps,  metal l ic  s tearates,  l i m e  and greases, l i m e  and  ta l low,  
or some combinat ion  o f  these.  For w e t  drawing,  soap  so lu t ions ,  
soluble oils and t h e  l i ke  are used.  T h e  wire m a y  b e  coa ted  w i t h  
copper,  brass or  bronze  b y  displacement  f r o m  salt so lu t ions  o f  
these  m e t a l s  prior t o  w e t  drawing. 

H O L D I N G  S C R E W  

FIG.  I.- CROSS SECTION O F  A WIRE DIE 

U'e t  drawing is usually  associated w i t h  fine-wire drawing ,  b u t  
is used f o r  coarser wire  i n  some cases w h e n  special clean,  s m o o t h  
sur faces  are required.  T h e  d r y  lubricant  i s  carried i n  t h e  lubr ican t  
b o x  shovin i n  fig. 1 .  For w e t  drawing t h e  lubricant  m a y  flow o n  
t h e  wire  i n  t h e  lubricant  b o x  or i t  m a y  b e  used ins ide  a wire -  
drawing machine  designed f o r  t h a t  purpose. 

Drawing  Operation.--\$'ire drawing m a y  b e  carried o u t  o n  a 
single-block, s ingle-draf t  u n i t ,  or o n  a mult iple-block m u l t i p l e - d r a f t  
machine ,  depending u p o n  t h e  a m o u n t  o f  reduc t ion  required.  

A single-block u n i t  is shown i n  fig. 2 .  T h e  rod i s  first pointed 
b y  m e a n s  o f  reciprocating rolls or a swager so t h a t  t h e  pointed e n d  
o f  t h e  rod can b e  threaded through  t h e  die and fas tened  t o  t h e  
cylindrical b lock .  

ROD 

LUBRICANT B O X  

WATER COOLING 

/ W I R E - D R A W I N G  BLOCK S T R IP P E R  FOOT 

FIG.  2.- SINGLE-BLOCK WIRE-DRAWING U N I T  A N D  S T R I P P E R  

T h e  b l o c k ,  dr iven  b y  a n  electric m o t o r ,  i s  revolved and  pulls t h e  
rod t h r o u g h  t h e  die. t h u s  reducing t h e  rod in d iameter  and  in -  
creasing i t s  l eng th  i n  t h e  f o r m  o f  wire. 

T h e  wire  as it coils around t h e  b o t t o m  o f  t h e  b lock  k e e p s  push- 
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ing the strands up until the top of the stripper, shown in fig. 2 .  is 
reached. The  block is then stopped, the wire cut,  a crane lifts the 
stripper with the drawn wire from the block, the  stripper is again 
collapsed and the wire deposited on a truck or  other conveyance. 
T h e  stripper is then replaced on the block, the wire fastened and 
the  block again rotated. 

T h e  block, depending on the kind of wire being drawn, may be 
air-  or  water-cooled, this function taking place out  of direct con- 
tac t  with the wire. 

There is a limit to the amount of reduction the T\-ire may be 
given a t  each draft ,  depending up011 the tensile strength of the 
wire and other physical characteristics, because the drawing op- 
eration increases the hardness and stiffness and decreases the duc- 
tility of the wire. W'hen smaller sizes of wire are required. 
therefore, and since the reduction cannot be performed in a single 
draf t ,  a number of drafts are required. When several drafts are 
necessary a multiple-hlock machine is used. I n  substance. this type 
of wire-drawing machine consists of a number of single-block ma- 
chines built together in one unit. Each block may  be driven by a 
separate motor, or all may  be driven by  one motor having suitable 
driving gears for each block on a single shaft. 

The xi re .  as it is reduced in section. increases in length. The 
speed of each block after the first one must he proportionately 
fas ter  to compensate for the increase in length of the wire. so that 
\\-hile the first hlock may he dra~ving wire a t  600 i t .  per minute. the 
final finishing block may be drawing the same strand a t  I . joo ft. 
per minute. 

The  first block in the multiple machine may be a double block! 
that  is. one block superimposed on the other. In  this case, the 
wire passes through tlie first die and around the top of the two 
l~locks .  the latter being. in effect. a short c!-linder or spool. The 
wire is given a few \\-raps around this spool. then pointed. passed 
through the bottom die to  the bottom hlock and then for each 
single I~lock of the series to the stripper block. 

As a rule. the \\-ire-dran-ing luliricnnt is required only for the 
first draft. since enough xvill be carried over on the wire to finish 
the entire dra\\-ing. I f .  for some reason. more Ii~hricant is re- 
quired. it can be added a t  any o i  the subsecluent drafts. 

For wet drn~ving fine n-ire. the m n e  principles are used, hut 
the 11-ire-dratziilg machinery is different. The blocks, instend of 
being vertical. are usu:llly horizontal and are revolved in the draw- 
ing solution. Or the blocks may con~ ia t  o i  t x ~ o  step-do\m cones, 
parnllel in position and o111josite each other. 

The  wire Ilasses from one cone to the other and back again 
alternately. and passes through a die hetxeen each reversal until 
tlie \\-ire reaches the fin:ri hlock. \r.hich is usually vertical and on the 
outside of the machine. 'I'he cone block,5 arid the dies \r.hich are 
enclosed n,ithin the xire-dra\\-ing machine are kept constantly 
drenched \\-ith lubricant. Instcad of coiling on the final hlock. 
the x i r e  may he ~!-nund directly on a remov;lhlr s1)ool. or it may 
be  gi\,en a f e t ~  turns around the finishing hlock before passing to 
the q)ooler. 

i l n~ lc r~ l i l~g  n ~ l d  Heaf Ticc~tilzg.--IVire cannot always be hnished 
directly from the rod since the steel becomes so hard heforc the 
finished size is reached that unless softened it  ill break. Soften- 
ing is accomplished by heating the x i r e  to a point helot\ the criti- 
cal range for a period of time long enough to relieve the d r a ~ i n g  
strains. This operation, while not true annealing (softeningj, is 
suitable for the subsequent d r a ~ i n g  operation. I n  some cases, 
especially for high-carbon or alloy-steel n i re ,  several annealings 
may  be necessary. each a t  a different step of the wire-dra~iing proc- 
ess. This is kno~r-n as process annealing. 

I n  some cases, such as for certain cold-heading stock, rope wire 
or  spring wire: the rods are given a special heat treatment called 
patenting before the drawing operation. Or,  for stock to be sub- 
ject,ed to cold heading, or  similar operations, the rods or wire 
m a y  be spheroidized. 

MANUFACTURERS' W I R E  

mesh. etc. 
Manufacturers' wire is finished as bright wire, bright basic mire, 

annealed or othernise heat-treated wire, mire requiring highly fin- 
ished surfaces, such as that used for electroplating; rope wire, 
spring wire, bolt and screw  ire, telephone and telegraph wire, 
music wire, box ni re ,  florists' ~vire ,  cotton-pin wire, welding wire 
and wire for many other purposes. 

Wire can be made in almost any shape desired and to any aaaly- 
sis, and with specified physical characteristics, although i t  is not 
customary to specify both chemical and physical requirements for 
the same wire. 

Some of the products made from this wire are not new. I n  
England in 1565, for example. mire was used to make "knitting 
needles, nayles, pack-needles, chaynes, burde caiges, mouse trappes, 
buckles, iron rings, and like iron \i7yre \vares." 

The steel for  manufacturer.^' mire may  be made by  the basic 
or acid open-hearth procesq, basic or acid electric-furnace process, 
the Bessemer process or a modified Bessemer process. I t  may 
be made from low-. medium- or high-carbon steel or one of the 
many alloy steels. I t  may be \vet dramn, dry d raxn  or drawn and 
rolled, as is the case v i t h  some shaped nire.  

I t  may be hard, soft, medium hard or tempered to suit specific 
requirements. The  coils of wire may be pot annealed. strand an- 
nealed through molten lead or molten salt, sull finished, liquor 
finished (copper, brass or bronze-colour finish), galvanized (zinc 
coated), tin coated, lead coated or  aluminum coated. 

FENCING A N D  NETTING 

K i n d s  of Fences.-Landed property formerly was marked out 
by stones or posts, set up  so as to ascertain the division of family 
estates. Later, fences or enclosures were built either from stones, 
hedge, sod, turf, wood or other easily available materials. The 
building of fences from most of these materials involved the 
clearing of the land and other backbreaking labour. 

\That \\.as true for the labour required for rail fences was also 
true for stone, turf ,  stunip and other rypes of fences. Hedge 
fences, of course. .ivere a prcduct of the soil. being lirincil):~lly 
prickly pear or Osage orange. They requiri:d a long time to grow 
and it took a great den1 of time and 1;lhour to maintain theni. 
Furthermore. they \vould not afford adcqunte protection from ani- 
mals. Many of these fences are still in use. ho\vel-er. though they 
occupy space which could be used for crop production. 

Plain wire n.as used for fences in En~1;ind as fnr hack as 1840, 
and galvanized wire \vas used for the same 1)urpose in 1 S j  I (\\.oven 
wire ience, except netting, n-as not manut'actured :it that  tinic'i. 

That n-as the situation until IS;.+. \\-hen barbed ~.vire m:~dc  its 
appearance. I t  was developed l~rincipally as :I result of  the inven- 
tion of improved machincry for its manuf:tcture. Karl-led \I-ire 
was thought to be the last ~vord  in fencing and. to a certain extent. 
that was true, since a practical loom for weaving woven wire 
fence had not yet been built. ;I numher of styles of \\-oven wire 
fencing were de\,eloped between 18;; and 1909. but it ~r-as not 
until the early r Sgos that practical looms for ~veaving fence i:ihric 
were introduced. 

W o v e n  W i r e  F e n c i n g  a n d  Netting.- There are several kinds 
of woven mire fence, each adapted more or less to a particular 
use. 

F t z i ~ ~ t ,  Ficld cutd Poziltry Fefzce.-This is made up  of horizontal 
xires, called line \r.ires. and l~ertical  wires called st:i?- ~vircs.  The 
vertical and horizontal \\-ires are held together a t  their respective 
intersections by joint.; called ties or knots or hy n.elds or trtiats. 

There are three types: ( I  1 the stiff-stay iciice. 11-hich uses a 
staple-tie knot or welded joint. and \\-hose stay n.ires are one piece 
froni top to bottom; ( 2 )  cut-stay fence, IT-hich uses a \vr:ll)ped 
joint or knot. known as the hinge joint. Ivhich has a separate skly 
 ire b e t ~ e e n  each pair of line n i res :  ( 3  1 tn-ist-stay fence. \vhich 
is also :I cut->tay type. ITire for all of these fences is usu:~lly zinc 
coated (galvanized ) .  although i t  may be coated with lead. ulurni- 
num. enamel or plastic. 

This type of n i r e  is used for the manufacture of mire products. ? h e w  t )~) i ' s  01 fence are mdde from l-arlous g,lugeq of mire, 9 
such as merchant n l re ,  ~ v h ~ c h  is used to make fence \\ire, barbed gauge be~ng the 11e,1\1e\t used e x c e ~ ~ t  for sonic railro,~d r ~ ~ h t - o f -  
\%ire. bale ties, wire na~ l s .  \\ire for  concrete reinforcing, stucco \\a) ience. for nhlch ;-gauge top and bottom mires Jre uced The 



WIRE 
lightest gauge used is 20 gauge for some types of poultry fence The first patents on barbed wire were taken out in 1867 in the 
and for netting. United States, but it was not until 1874. when Joseph Glidden of 

Chain-link fence is essentially an industrial fence, although it is De Kalb, Ill.. invented a practical machine for the manufacture 
widely used for other purposes such as for enclosing large estates, of barbed mire, that the industry began to be developed on a large 
playgrounds, athletic fields and cemeteries. This fence is made scale. 
from wire pickets spirally wound and interwoven in the form of Barbed wire machines are 
a continuous link fabric, without knots or ties except at the top fundamentally alike. The  cable 
and bottom of the fence where it is twisted (barbed) or folded wires feed through the machine 
over in a single interlock (knuckled). This fence is usually gal- longitudinally and the wire for 
vanized after it is woven: although a small amount is made from the two-point type of barb feeds 
galvanized wire. I t  is made from 6-, 9- or 11-gauge wire, only one into the machine at  right angles 
gauge to a fence, which is not always the case with woven \sire to the cable wires, from one side 
fence. of the machine; for four-point 

Ornamental fence is sometimes called lawn fence. I t  gets its barbed wire, one wire from each 
name from its appearance which is both ornamental and decora- side of the machine. The wire 
tive. I t  did not come into widespread use until about 1920; prior for the barbs feeds into a spinner 
to that time automatic looms for weaving this fence had not been head which revolves around one 
invented. or both of the cable ~vires, de- 

I t  is made of crimped stay wires, called pickets, which have pending upon the type of barbed 
their tops formed into semicircles, with the short end of each wire being made. The spinner 
picket tied into the top line wire (called cable, if the top wire twists the barbs around one or 
is formed of two longitudinal wires twisted together). The line both wires of the cable and cutoff 
~vires are locked in the crimp of each picket and the picket ends knives cut the barbs to length and 
are locked into the cables by means of the cable twist. Sometimes point. 
the twist is not used and the wires are welded together at their The cables are then moved the 
respective intersections. proper distance from the barb 

Variations of the structures described are principally in the spacing and the process is re- 
number of wires used and the method of interlocking. peated, all of this being per- 

Wire netting is the oldest of woven wire fences and was first formed automatically. 
made in England in 1844 by Charles Barnard. The first netting In the meantime, the finished 
was made by hand twisting on a wooden machine. In 1855 Bar- ~ ~ ~ n ~ w o O ~ ~ O ~ ~ ~ , ~ " , " ~ ~ ;  '~$~,w,'-~,";e,d, barbed wire is coiled on a reel, 
nard built a power-driven machine which made netting having half-round barbs wrapped around both usually made of wire, into lengths 
meshes of 1% in. Most of the netting made at that time, either cable wires; (C) two-point flat-wire of 80 rodS or weights of 100 or 
galvanized or varnished, was sold to Australian stockmen and farm- :K;Sf,":,".",:T,dt arr8,","B ~ ~ ~ b ~ ~ n e e W ~ \ : ; ,  112 lb, The finished coil of 
ers. of each barb wrapped around one cable barbed \\-ire is removed from the 

Woven wire netting is made in either diamond mesh or hexag- :$; Zy,":: yF; ~ U a ~ ~ ~ ~ n ~ r ~ ~ ~ ~ r , " , " ~ ~  machine manually, a new reel in- 
onal mesh, with I - ,  .I$- or 2-in. mesh size. I t  is usually made from barbs wrapped around both cable wires serted and the operation re- 
17-, 18- or 19-gauge wire and from galvanized wire, or it may be peated. Barbed wire is usually 
galvanized after it is woven. This netting is also known as poultry made of galvanized wire but, for use with ga lvan i~ed-af te r -~~eav-  
netting or chicken wire. ing chain-link fence, it  is galvanized after fabrication. 

Barbed Wire.-This wire is made up of two longitudinal wires 
twisted together to form a cable and having wire barbs wound WIRE ROPE 

around either one or both of the cable wires at regular spaced in- Uses.-This product requires wire made from steel, having a 
tervals. The barbs are made from round, half-round or flat wire, carbon content varying from 0.50% to 0.90%. although lower- 
and are spaced four or five inches apart;  for certain special barbed carbon wire may be used for specific purposes. Wire rope is 
wire the barbs are spaced three or six inches apart. The cables designated by the names cast steel, mild plow steel, plow steel 
are made from 1 2 5 ,  1.3%-, 14-, 15%- or 16-gauge wire, and the barbs and improved plo\y steel. 
from 12-, 123-, 14- or 163-gauge wire. Wire rope is made in a wide variety of designs based on the 

The gauge of the half-round or flat barbs is determined from purpose for which it is to be used. The wire may be plain or gal- 
the round \vire from which the barbs are rolled. The barbs are vanized. this also being determined by the use. IVire rope is used 
diagonally cut in order to provide sharper points, and unless other- for hoisting, elevators. hawsers, guys, oil-well drilling, power trans- 
wise specified are one inch in length from tip to tip. The barbs mission, suspension bridges and many other purposes. 
have either two or four poihts, depending upon whether the barbs History.-The first wire rope was made by tying together single 
are formed from one wire or two mires. strands of straight wire and then grouping and tying several of 

Prior to the introduction of barbed wire it was customary to these units together to form a rope of the diameter required. 
use 9-gauge round or oval xire or flat mire having serrated edges. Such ropes were unsatisfactory; because the tie wires slipped and 
However, this ivire was easily broken since it would not stand the did not remain in position; there was too much variance in the 
pressure of cattle running into or even leaning against it. Further- physical characteristics of the individual wires; the straight wires 

were too stiff; and the rope lacked flexibility. 
TABLE 11.- Standard T y p e s  o j  Barbed W i r e  Furthermore, until about 1880 it was not possible to produce 

uniform grades of steel in suitable lengths to manufacture sound 
rope wire, although heat-treated steel (patented) wire had been 
produced since 1854. 

, The origin of the modern wire rope is highly controversial. An 
Englishman named IVilson claimed to have made wire rope in 
1832, but a German, A. Albert: produced wire rope in 1834 
\\hich \\-as used at  a German mine, and some rope is still known 1- I as Albert lay. 

more. expansion of the wire in hot xveather and contraction in cold Albert's rope was laid by hand. I n  1840 a patent was issued 
weather caused the \vire to break. This mas the reason for the in England to Robert Stirling Newall for the first wire-ropemaking 
use of two wires twisted together in the later barbed wire, since machine. I t  is certain. however, that until the invention of the 
it permitted contraction and expansion without breakage. Bessemer and Siemens-Martin (open-hearth) processes for steel- 

Number ~~~~~~i~~~~ 1 of I spacing of , points 

I i 
Seminal Diameter 1 Shape 

Barbs 
of 

barbs 
gauge gauge 1 
12 I 14 Round 

barbs (in.) 

4 
4 
4 
5 
5 
4 

12% 
14 
1234 
12% 
12% 

:: Round 
Round 

1 1  Round 
1 1  Half-round 
12% 1 Flat 



WIRED WIRELE 
making and the development of the rod mill about 1580 it TI-as not 
possible to make suitable steel and produce it in the long lengths 
and with the ulliform chemical and physical properties required 

' for rope wire. 
Classes a n d  Constructions.-?%'ire rope is made of a group 

of individual wires twisted together helically with a uniform twist 
(pitch) and direction around a hemp or mire core to form a strand. 
Several of these strands are then similarly grouped (laid) to form 
wire rope, although for rope to be used for guys or bracing only a 
single strand may be used. 

As mentioned previously there are four classes of wire rope: 
cast steel, a low-carbon product; mild plow steel, \vith a carbon 
content ranging from 0.40y0 to 0.70%,; p l o ~  steel, n i th  a carbon 
content from 0.65:;; to 0.807;; and improved plow steel. ~vi th  a 
carbon content from O . i O : ~ o  0.907;. This range, of course, may 
vary somewhat between different manufacturers. 

There are four standard constructions of wire rope: 6 x 7,  6 x 19. 
6 x 37 and 8 x 19. This means tha t  the rope is made up of 6 
strar~ds of 7 xires each. 6 strands of 19 wires each, etc. Fl'hile these 
constructions are considered more or less standard, there are many 
other constructions used by the various wire rope manufacturers 
to meet specific requirements. 

Ropemaking.-Rodsto be used for rope wire are subjected 
to a heat treatment: called patenting, by which the rods are strand 
heated to a temperature above the critical range of the steel, and 
cooled through a selected range at  a relatively rapid rate. 

There are three methods for doing this. One is to heat the rods 
to the proper temperature in a furnace and cool them directly in 
air. By the second process, the rods are cooled in molten lead 
held a t  the proper temperature, depending upon the carbon content 
of the rods. 

The third method involves heating in one bath of molten lead 
and cooling in another molten lead bath, the second bath carried 
a t  a much l o ~ ~ e r  temperature than the Erst bath. Rtolten salt b3ths 
may be used instead of the molterl lead. 

The  object of patenting is to produce a structure having a fine 
grain, n-ith the iron carbide distributed through the ferrite in 
a finely divided form. This structure is metallurgically known as 
sorbite and makes a grain structure having good wire-drawing 
properties. 

At different stages of the wire-drawing process, when necessary, 
the rope nire  may be subjected to the patenting operation one or 
nlore times. and must be cleaned, coated and baked after each 
patenting operation. 

The finished wire must be carefully tested, depending upon its 
ultimate use. Usually this requires gauge; tensile strength and 
torsion tests, but others may be required. 

Fine nire  for ropemaking is usually coiled on spools in the wire 
mill, or in coils for larger wire) and the coils later spooled on sepa- 
rate machines. 

The spools are placed in the cradles of the stranding machine 
in such a manner as to prevent twisting of the wires. There the 
wires are led to the front of the machine where they are mechani- 
cally laid around a core wire at the point where the wires con- 
verge and the strand is then wound on drums. The drums are 
placed in another machine. called a closer, where they are sub- 
jected to the same process as in the strander, to form the finished 
rope. which is coiled on reels for shipment. 

Rope is furnished in several types of lay. I n  the regular lay. 
the strands of the rope are laid in an opposite direction to that 
of the ~i-ires in the strands. The Lang (sometimes called .Albert) 
lay has the ~vires in the strand, and the strands of the rope twisted 
in the same direction. 

Tlie preformed lay has the wires preformed before laying. The 
lay may be left lay or right lay. 

I n  general, stiffness. tensile strength and surface wearing in- 
crease with the carbon content of the wire and the size of the 
individual xvires. Flexibility is obtained by increasing the nu~nl~er  
of wires in the strand, the number of strands in the rope. or 
both. 

Re\~erse bends are highly detrimental to the life of a rope, so 
the rope should travel and bend in the same direction in order to 

get the most effective life. 

WIRE SPRINGS 

There are countless uses for wire springs, varying from the 
fine spring for precision instruments to the large wire springs used 
for upholstery, mattresses. automobiles and heavy machinery. 

Tl'ire springs may be made of low-, medium- or high-carbon or 
alloy steels, as well as nonferrous alloys, and in many shapes, such 
as round. flat or rectangular. They may be used as drawn, or they 
may be heat treated. IVire springs may be classified as extension, 
compression and torsion and may be helical, spiral and some other 
shape. 

Small coiled helical springs are made from hard-drawn steel 
wire having a carbon content from 0.45% to 0.75% and a manga- 
nese content ranging from 0.60% to 1.20%, or from music \Tire 
containing from O.70$% to 1.00cJ,, and manganese from 0.2076 to 
0.607&. Some wire springs. such as valve springs, may be made 
from carbon steels or alloy steels. 

The steels for valve springs tvill contain 0.60% to 0.70% carbon 
if straight carbon steel, or from 0.45% to 0.55% carbon with 
chron~iun~ content 0.80% to l.lO:$, vanadium 0.15% minimum 
if chrome-vanadium steel. Another steel used is from 0.55$;3 to 
0.657; carbon with a silicon content of l.SOC;;, to 2.20%. 

The tensile strength of spring wire ranges from 150,000 Ib. per 
square inch to 350.000 Ib. per square inch. 

Hard-drawn wire for spring steels is process annealed and not 
heat treated after drav-ing. This type of steel is used principally 
for springs not subjected to severe stress or duty. 

Oil-tcmpered spring wire is tenlpered by a continuous process, 
first heating the wire to a ten~perature. depending upon the carbon 
content. but usually in the range 1,450" to 1,525" F., then quench- 
ing in oil held at  a temperature between 110" F. and 145' F. and 
coiling. I t  is more suitable for precision forming and coiling op- 
erations than hard-drarn wire. 

Music xire used for springs is heat treated by patenting, in 
which the wire is heated above the critical range and tempered 
in molten lead. molten salt, or air cooled. Usually this wire is 
given no further heat treatment except to relieve coiling strains 
by heating the coiled springs to from 350' F. to 750' F. Annealed 
wire may be coiled into springs and then heat treated. 

The \\-ire used for high-grade springs must be exceptionally free 
of physical. surface or internal defects. 

Urnr.~oc;~a~~~v.-tVire, rope nire and spring wire: J .  Bucknall Smith, 
n'ire (1891) ; Alastair T. Adam. Wire-1)rawi i~g alzd t he  Cold ?t70ikiilg 
of Ster,L (1915) ; E .  J .  P. Fisher, "Cold Drann Steel Spring Wire,'' lVire 
arzd Tl'ire P i o d l ~ c t s  (Sept. 1934) ; W. R. Biosdorf, '.\Vire Ropc," 1l.ire 
a i d  IC'ire Pi,otlirct.s (Oct. 1938) ; U.S. Steel Corp., T h e  a l f a k i t ~ g ,  Shapirlg 
arzd T ~ e a f i i z g  o f , ; T t ~ c l ,  7th ed. (1957); K. 8.  Lewis, "The Shape of 
Things to Come, M'ire arzd W i r e  Piodrlcts (Jan. 1941), Steel W i r e  ilz 
cliiierica (19.72) ; Anton Pomp, T h e  1Malzzrfactzlrf arzd Properties of Steel 
Wi re ,  tr;lns. from the 2nd German ed. by C. P. Bernhoeft (1954). 

Kire fence anti I~arbccl \?ire: U.S. Department of .i\priculture, "Farm 
Fcnccs." Farit~crs' B u l l e f i i ~  :Yo. 1802 (1940) ; U.S. Department of Com- 
mcrcc, "Fence and Barbed Wire," Sitlrplified Practice Rfcor i~?t~er tdat io t?s  
129-42 (1932) ; Mamie Meredith, "Nomenclature oi American Pioneer 
Fenccs." So l l t hc~ l i  Folklorc Quarterly (June 1951) in co-operation with 
the Univel.sity of Florida (contains photographs of ail types of fences) ; 
J .  L. Schuclcr, "The Design and Rlanuiacture of LVoven \\'ire Fence," 
I1.ii.c atzd R . i ~ r  P r o d ~ ~ c t s  (Jan. 19.51). (J. L. SR.) 

WIRED WIRELESS: sce ELECTRIC POWER T ~ , i x s n ~ ~ s s r o ~ .  
WIRELESS TELEGRAPHY: see RADIO. 
WIRE RECORDING: see TAPE RECORDIXG, h l ~ ~ ~ ~ ~ ~ c ;  

I'HOSOGR.AYH. 
WIREWORM, a popular name for certain slender, hard- 

skinned grubs or larvae of the click beetles or Elateridae, a family 
of the Coleoptera. These larvae pass a long life (up to six years) 
in the soil, feeding on the roots of plants. and they often cause 
much damage to farm crops. -4 wire\vorm may be known by its 
?,road. quadrate head and cylindrical or somen.hat fattened body: 
~ j i t h  firm, sclerotized cuticle. The subterranean habits of wire- 
worms make it hard to exterminate them when they hax~e once 
begun to attack a crop. and the most hopeful prxt ice  is, by rota- 
tioil and l,y proper treatment af the land, to clear it of the insects 
t~eiore seed is sown. 

See BEETLE; EXTOXOLOGY: Pritzciples of Insect Co?ztrol. 



WIRT, WILLIAM (1772-1834), U.S. lawyer and author, and the minority g r o u p h e  provided a good demonstration of 
was born at  Bladensburg, Md., on Nov. 8, 1772, and began the .the interplay between theory and empirical study. As president 
study of law in 1790. After the death of his first wife, whom he of the American Sociological society (1947) and as the first presi- 
had married in 1795, Wirt moved to Richmond. where he was dent of the International Sociological association (1949-52) he 
elected clerk of the Virginia house of delegates and in 1802 was contributed materially to the emergence of sociology as a profes- 
named a chancellor of the state. His literary career began in Aug. sion. Through numerous radio and platform appearances he was 
1803 with the publication of the first of "The Letters of the British widely known to national audiences as an influential participant in 
Spy" in the Argus of Richmond. These essays, containing the re- public affairs. He died at Buffalo, N.Y., on May 3, 1952. 
actions of a hypothetical English visitor to southern life, were well Wirth left a long list of distinguished writings. These include 
received, and the following year he published a second series, The The  Ghetto (1928) and Community L i f e  and Social Policy (1956). 
Rainbow. About this time, too, he began work on a biography of The latter, a posthumous collection of his more important papers, 
Patrick Henry, which was published in 1817 as Sketches o f  the Life contains his full bibliography. (P .  M.  HA.)  
and Character of Patrick Henry. WISBECH, a market town, port and municipal borough in the 

In 1807 Wirt had attracted considerable public attention with Isle of Ely parliamentary division of Cambridgeshire, Eng., 43 mi. 
his eloquent prosecution of Aaron Burr at Richmond. The next N. of Cambridge by road and on the river Nene 11 mi. f rom its 
year he was elected to the house of delegates, and in 1816 Pres. outlet on the Wash. Pop. ( 1 ~ 5 1 )  17,432. Area 7.2 sq.mi. Geor- 
James Madison appointed him U.S. attorney for the district of gian houses line the "Brinks" along the Nene, one of which is 
Richmond. On Nov. 13, 1817, Pres. James Monroe appointed him Peckover house (National Trust) with its rococo interior. The 
attorney general of the United States. He administered this office church of SS. Peter and Paul has a double nave and dates from 
with such efficiency that John Quincy Adams persuaded him to re- Norman times. I n  the museum are manuscripts, including that of 
tain it for another term in 1825. Wirt retired in 1829 upon the Charles Dickens' Great Expectations, and an archaeological col- 
election of Andrew Jackson to the presidency, except for a brief lection. The town is predominantly agricultural with a cattle mar- 
time in 1832 when he himself was nominated for the presidency ket, canning works for the locally grown fruit and vegetables, and 
by the Anti-Masonic party. H e  died Feb. 18, 1834. engineering, brewing, printing and metal-box and basketmaking. 

WIRTH, KARL JOSEPH (1879-1956)~ German politician Bulbs and other flowers are extensively grown, and timber, potatoes 
who supported Germany's collaboration with the U.S.S.R. after and fertilizers are exported. There is a technical college and school 
World Wars I and 11, was born at  Freiburg im Breisgau, Baden, on of horticulture-the first of its kind in England. 
Sept. 6, 1879, the son of a foreman mechanic. Educated at  Frei- WISCONSIN, popularly called the "Badger state." is one 
burg university, he became in 1908 a master of science at  a boys' of the north-central states of the United States. I t  is bounded 
high school in Freiburg. In  1914, as a member of the Centre (Ro- north by Lake Superior and the upper peninsula of Michigan, east 
man Catholic) party, he was elected to the Reichstag and in 1919 by Lake Michigan, south by Illinois and west by Iowa and Min- 
to the Weimar national assembly. In  March 1920 he succeeded nesota. The greater part of the western boundary is formed by the 
Matthias Erzberger as minister of finance. In May 1921 he be- St.  Croix and Mississippi rivers flowing southward. From south 
came chancellor, with an avowed policy of the fulfillment of treaty to north (approximately 42' 30' to 47' 3' N.) the greatest length 
obligations. In  Aug. and Sept. 1921 he came into conflict with of the state is 305 mi., and from east to west (approximately 869 
A. R. von Kahr, the Bavarian premier, who refused to apply to 49' to 92' 54' W.) its extreme breadth is 253 mi. The lake shore 
Bavaria the state of national emergency which Wirth had pro- boundaries on the north and east are more than 500 mi. in length. 
claimed consequent on the murder of Erzberger. Wirth stood his I n  area the state totals 56,154 sq.mi., of which 1,449 are water 
ground, and Kahr was compelled to resign. The decision on the surface. In  addition, the state includes 10,062 sq.mi. of boundary 
partition of Upper Silesia between Germany and Poland (Oct. 2 0 ,  water in Lakes Superior and Michigan. I t  ranks 26th in size 
1921) increased the opposition to the policy of fulfillment. Wirth among the states (21st when the boundary waters are included). 
resigned on Oct. 2 2 ,  1921, but resumed office four days later. He I t  ranks 15th among the states in population. Wisconsin was 
then sought to establish a "great coalition" which should include admitted to the union May 29, 1848, the 30th state. The capital 
all but the Nationalists and the Communists, but failed to secure is a t  Madison. The state flower is the wood violet, the state bird is 
the support of both the Socialists and the Conservatives (Volks- the robin and the state tree is the sugar maple. I ts  slogan is 
partei), the latter objecting to the appointment of Walther Ra- "America's dairyland." 
thenau as foreign minister. Wirth and Rathenau represented 
Germany at  the Genoa Economic conference, and on that occasion PHYSICAL GEOGRAPHY 
they concluded the German-Soviet treaty of friendship at  Rapallo 
(April 16, 1922). Unable to carry out the necessary financial 
measures to stop the depreciation of the mark, Wirth resigned 
in Nov. 1922. H e  remained several years in the background. In 
1929-30 he served as minister for the provinces occupied by the 
Allies. In 1930 he became minister of the interior. Wirth retired 
in Oct. 1931, returning to Freiburg. After Hitler came to power 
he went to Paris and afterward to Switzerland. 

Returning to Germany in 1948, he opposed the policy of rearm- 
ing the German Federal Republic and its joining NATO. supporting 
instead the policy of a reunited but neutral Germany. He visited 
Moscow, Dec. 1953 and Feb. 1954. In  Dec. 1955 he was awarded 
the Stalin Peace prize. H e  died at  Freiburg on Jan. 3, 1956. 

WIRTH, LOUIS (1897-195z), U.S. sociologist well known 
for his studies of urban problems, was born in Gemiinden, Ger., 
on Aug. 28, 1897. Brought to the United States in 191 I ,  he was 
naturalized in 1924 and earned his Ph.D. in sociology at The Uni- 
versity of Chicago in 1926. In  the same year he joined its soci- 
ology faculty on which, except for brief periods, he remained 
throughout his career. 

As a theorist, critic and empirical investigator, fnd as an inspir- 
ing teacher and academic statesman, Wirth greatly influenced the 
development of sociology. In his main areas of activity-soci- 
ological theory, studies of the city, "urbanism as a way of life" 

P h y s i c a l  Fea tures  a n d  Soil.-The surface of Wisconsin is 
generally of a rolling or undulating character, interrupted only by  
the sharper ridges of changing geological strata, the bluff lands 
along the Wisconsin and Mississippi rivers, and isolated hills and 
ridges of older rocks, which, especially in the north-central part 
of the state, have thrust themselves up through the younger sedi- 
mentary rocks. The Baraboo hills, a range in the south-central 
part of the state, are of the latter character. Sugar Bush hill 
(1,939.30 ft .) ,  near Laona in the northeast, is the highest ground 
elevation; Rib mountain (1,940.76 f t . ) ,  near Wausau, has the 
highest point on the highest rock. The lowest part of the state 
is along the shore of Lake Michigan (579.76 ft .  above sea level). 
The mean elevation is 1,050 ft. The divides which form the water- 
sheds between Lake Superior, Lake Michigan and the valley of the 
Mississippi river and its tributaries-the three main drainage areas 
-are very slight. Of these areas, that of Lake Superior is much 
the smallest. Its short, rapid streams seldom rise more than 30 
mi. S. of the lake shore. 

Of the streams flowing into Lake Michigan the Fox river (175 
mi.) is the most important. Rising in the south-central part 
of the state it flows north and east by a circuitous route through 
Lake Winnebago, and thence into Green bay. I n  its upper course 
it  is joined from the north by Wolf river, an important tributary. 
The Menominee and Oconto are smaller rivers also flowing into 
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Green bay, while farther south the Sheboygan and Milwaukee 
rivers empty directly into the lake. The harbours along Lake 
Michigan are mainly enlarged mouths of rivers. 

The largest by far of the drainage areas is that whose waters 
flow into the hlississippi river. The Wisconsin river, the principal 
tributary, rises on the upper Michigan border and flows south and 
west for 430 mi. through the heart of the state to join the Mis- 
sissippi near Prairie du Chien. I t  is navigable for light craft 
as far as Portage, 200 mi. from its mouth. At this point the Fox 
river, flowing into Lake Michigan, is only one mile to the east 
across low, marshy ground. The proximity of the two rivers made 
this a frequent route for early explorers and fur traders traveling 
by canoe from the lake to the Rfississippi; a canal later connected 
them. North of the mouth of the Wisconsin the illississippi re- 
ceives several rivers of considerable length, the most important of 
which are the Black, Chippewa and St. Croix, the latter forming the 
Wisconsin-Minnesota boundary line for 135 mi. The southern 
part of the state is drained by a number of streams, which find 
their way to the Mississippi after passing into Illinois. The largest 
of these are the Rock and Fox (of the Illinois) rivers. 

The bedrock in the northern highland consists of crystalline 
rocks; in the central plain the bedrock is sandstone, underlain by 
granite and other crystalline rocks. A soft sandstone in the west- 
ern upland is capped with limestone; in the east is limestone, of 
which a very striking feature is the Niagara escarpment bordering 
the eastern shore of Lake Winnebago and extending to the tip of 
Door county. Glacial ice sheets covered all but the south~vestern 
quarter of Wisconsin and greatly influenced the topography and 
soils. They leveled the hills, filled in the valleys and ground and 
mixed the soils. In  the terminal moraines invaluable sand and 
gravel deposits were left. 

The glacial ice was further responsible for nearly 9,000 lakes, 
which help control the water flow of the rivers and prevent floods, 
and are sought increasingly as summer resorts. The largest is Lake 
TF'innebago with an extreme length of 30 mi. and breadth of 10 mi. 
On its banks are several important manufacturing cities. In the 
southern and eastern parts of the state the lakes are beautiful, clear 
bodies of water with sandy or gravelly shores and frequently high, 
heavily wooded banks. Among them are Green lake? the "four 
lakes" near Madison and chains of lakes in Walworth, Tlraukesha 
and Tl'aupaca counties. A second group of hundreds of lakes is 
found in the highland district of northern Wisconsin, chiefly in 
Vilas, Oneida and Iron counties. Many of these are small, but 
there are few parts of the world where so large a proportion 
(3956) of the total area is occupied by lakes. A third group, also 
consisting of hundreds of small lakes, is in northwestern TVisconsin, 
especially in Washburn, Burnett, Polk, Barron and Sawyer counties. 
I n  all parts of the state, except the driftless area of the southwest, 
numerous large and small marshes are to be found, many of them 
representing filled in or drained lake beds. The driftless area is 
rugged and without natural lakes. \Tithin its limits much of the 
most attractive scenery of the state is to be found. Between the 
Wisconsin and Mississippi valleys is the western upland, a plateau 
about 1,200 ft. in elevation but dissected in every direction by 
tributaries of the tn-o rivers into a succession of ridges and coulees. 
The bluffs are wooded and often capped by picturesque limestone 
cliffs. 

Climate.-The climate of IVisconsin is influenced by storms 
which move eastward along the Canadian border and by those 
which move northmard up the Mississippi valley; that of the east- 
ern and northern sections is moderated by the Great Lakes. The 
mean annual temperature varies from 48" F. in the extreme 
southern part to 39' in the north. Most of the north averages from 
110 to 135 frost-free days, while in the south the growing season 
ranges from 135 to about 160 days, and along the southern border 
of Lake Michigan to about 175 days. The mean precipitation is 
about 31 in., most of the rainfall coming during the growing season 
from May through August. In the far north some sections average 
55 to 60 in. of snowfall; the extreme south averages about 30 in. 

P l a n t  a n d  A n i m a l  Life.-Originally about 85% of Wisconsin 
was covered with forests, with natural prairies occurring chiefly in 
the south and west. Across the north stretched a heavy growth of 

white and red (Norway) pine, interspersed with jack pine, spruce, 
balsam fir and hardwood. In  the south and extending inland from 
Lake Michigan hardwood trees predominated, mainly oak, e!m, 
hickory, maple, basswood, poplar and birch. Ruthless cutting of 
timber and forest fires rapidly depleted this immense natural 
resource. The 20th century has seen great strides in reforestation 
of the cutover area. Forest crop laws of 1927-29 have encouraged 
private owners and counties to put well over 2,000.000 ac. back 
into forests. Industry has added almost another 1,000,000 ac. as 
industrial forests. 

There are about 1,500,000 ac. of federal forests in Wisconsin and 
about 374,000 ac. of state forests. Such measures as rural zoning 
laws, a forest fire control service and a program of education and 
information are designed to forestall further depletion of the 
timber supply. In addition to producing recurring forest crops for 
commercial use and stabilizing watersheds and stream flow, VCTis- 
consin's state forests provide scenic attractions, outdoor recrea- 
tion and facilities for hunting and fishing. 

Wildlife has aluays been abundant in Wisconsin. The heavy for- 
est cover, the alternation of open space and uplands, the numerous 
lakes and streams provided an ideal habitat for a variety of species 
of mammals, birds and fish. However, the white man with his 
rifle and trap, his ax, his plow and his cow changed the landscape 
and the wildlife community. Species continue to fluctuate in num- 
ber and habitat with droughts, drainage, timber cutting, reforesta- 
tion and hunting regulations. Pheasants, prairie chickens, quails, 
woodcocks, bears and otters are still found; ducks, geese. grouse, 
rabbits, squirrels, woodchucks, skunks, raccoons, muskrats, bea- 
vers, minks, foxes. coyotes and deer are still numerous. The im- 
pact of man on his environment has produced changes in the fish 
population but the quantity is believed to remain fairly constant. 
Of the approximately 150 species there, the muskellunge is re- 
garded as the prize game fish 

Parks a n d  Histor ic  Sites.-State parks encompass more than 
19,000 ac. and, together ni th  the state forest,, offer almost 393,000 
ac. devoted to conservation and to the preservation of outstanding 
unique. scenic or historic places, and the provision of arras for 
public recreation. Chequamegon National forest and Kicolet Na- 
tional forest provide numerous additional recreational facilities, 
including several winter sports areas The larger state scenic 
parks include Copper Falls (1,400 ac.), Devil's Lake (2.500 ac ) ,  
Peninsula (3,600 ac.) and Wyalusing (1,600 ac.). State historical- 
memorial parks include Aztalan, site of an ancient Indian village; 
Copper Culture mounds, preserving the remains of a prehistoric 
village; Cushing ?v;Iemorial, a monument to TV~lliam Barker Cush- 
ing ( q  v.) and his two brothers, American Civil War heroes; First 
Capitol, site of the territorial capital (1836), restored; Lizard 
mound, restorations of a number of Indian mounds; Lost Dauphin, 
home of Eleazer Williams, reputed Lost Dauphin of France; Nel- 
son Deaey, home of TTrisconsin's first governor; Old TVade house, 
restoration of an early stagecoach inn; and T o ~ i ~ e r  Hill, site of 
historic shot toner. In addition there are a number of roadside 
parks with camping facilities, ranging in size from about 50 to 
more than 350 ac. 

HISTORY 

Explora t ion  and Settlement.-The French from Canada 
were the first white men to reach the Wisconsin area. Impelled 
by such motives as the search for a "northwest passage," the lure 
of the fur trade, rumours of copper deposits or missionary zeal, 
they followed the Ottawa river and Lake Nipissing route from 
Montreal or ascended the St. Lahrence river and the Great Lakes 
to the unexplored west. 'They found a region inhabited by numer- 
ous Indian tribes, who frequently made war with one another and 
with the incoming whites and thwarted France's ambitions of 
strengthening its dominion in North America through a chain of 
posts betneen Canada and Louisiana. 

Jean Nicolet is believed to be the first Frenchman to reach the 
TVisconsin region; he landed on Green bay in 1634. In 1654-56 
LICdard Chouart, sieur des Groseilliers, and an unidentified French 
companion explored Green bay and the region south and west. 
Des Groseilliers and Pierre Esprit Radisson spent the winter of 
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1659-60 on the south side of Lake Superior, making expeditions 
southward to Ottawa Indian villages and westward to the Sioux 
and Cree. Seven traders went to Chequamegon bay on Lake Su- 
perior in 1660, accompanied by the Jesuit Father RenC MCnard, 
the first missionary in Wisconsin. In  1665 other traders went to 
Chequamegon bay, taking Father Claude Allouez, who established 
a mission there and remained until 1669. In succeeding years 
Jesuit priests opened several missions around Green bay, including 
St. Francois Xavier a t  the present De Pere, which became one of 
their most successful western missions. Father Jacques Marquette, 
who succeeded Allouez a t  Chequamegon bay, was forced to abandon 
the mission in 167 1, and in 1673 he accompanied Louis Jolliet on an 
exploratory trip across the Fox-Wisconsin waterway. On June 17 
they "discovered" the upper Mississippi. Between 1679 and 1689 
Daniel Greysolon, sieur Dulhut (Duluth), explored the western 
Lake Superior area and some tributaries of the Mississippi. 
Nicolas Perrot, too, explored in that area, extended French in- 
fluence over the Indians, built posts, and in 1689 took formal 
possession of the upper Mississippi territory in the name of the 
king of France. By that date the Wisconsin region was occupied 
with strategically placed posts and missions and was regarded as 
an integral part of the French empire in North America. 

The outbreak of wars between France and Great Britain and 
among Indian tribes foreshadowed the end of French supremacy. 
I n  1712 the slaughter of a band of Foxes by Indian allies of the 
French near Detroit was the signal for hostilities which lasted al- 
most continuously until 1740 and at  one time or another involved 
every tribe in the Wisconsin country. The French and Indian War 
(1754-63) soon followed, bringing the overthrow of French do- 
minion in continental North America. Britain's occupation of its 
newly won territory was briefly threatened by an Indian conspiracy 
led by Chief Pontiac, but the outbreak was crushed in 1765, and 
British traders, appropriating French posts, methods and personnel, 
took over the fur trade. I n  the American Revolution that broke 
out in 1776 most of the traders remained loyal to the British. The 
mixed-blood Charles Michel de Langlade, who had led a force of 
Wisconsin Frenchmen and Indians against the British in the earlier 
war, led his men against American frontier communities west of 
the Alleghenies. The treaty of 1783 made the Wisconsin region a 
part of the new United States, but British traders from Montreal 
continued to exploit the rich fur trade on both sides of the inter- 
national boundary. Although Britain evacuated American military 
posts in 1796, its traders monopolized the western trade until 
the close of the War of 1812. 

After the war a new era began for the region between Lake 
Michigan and the Mississippi. I n  1816 military garrisons were 
established at  Ft.  Howard (Green Bay) and Ft. Crawford (Prairie 
du Chien) and, in 1828, after a brief Winnebago Indian uprising, a t  
Ft. Winnebago near Portage. Beginning in 1818 civil government 
was administered from the Michigan territorial capital a t  Detroit. 
A part of the old Northwest territory, the Wisconsin region had 
been nominally attached to Indiana from 1800 to 1809, to Illinois 
from 1809 to 1818, and thereafter to Michigan until 1836. Gov. 
Lewis Cass of Michigan promptly established counties west of Lake 
Michigan, appointed local officials and, in 1820, made a long canoe 
voyage of inspection. In  1823 James D. Doty took office as 
federal judge over western Michigan and after 1824 Wisconsin 
representatives attended legislative sessions at Detroit. Conflict- 
ing Indian claims to the area were defined in three treaties in 
1825, 1826 and 1827, and between 1829 and 1848 eleven treaties 
of cession extinguished Indian title to Wisconsin. 

A law in 1816 excluded foreigners from the fur trade and enabled 
the American Fur company to rise to wealth and power. Exploita- 
tion of another of Wisconsin's natural resources, the lead deposits, 
brought a flood of miners into the southwestern area, reaching an 
estimated 2,500 by 1830. The influx was briefly halted by the 
Black Hawk War in 1832, but the war broke the Indian power in 
Wisconsin. I t  also widely advertised the attractions of the new 
country. Except for small private land grants to retired traders 
around the posts, no land could be legally owned until the public 
land offices opened, in Mineral Point in 1834 and Green Bay in 
1835. Sales were large a t  first, totaling 878,014 ac. by the end of 

1836. Most of the purchasers came from eastern states, occupying 
lands in the southeast and founding Milwaukee and other cities 
along the Lake Michigan shore. 

Wisconsin T e r r i t o r y  a n d  Statehood.- In 1836 Wisconsin be- 
came a separate territory, with its western boundary a t  the Mis- 
souri river until 1838. The vigorous and populous mining area 
assumed control in organizing the territory. Henry Dodge, hero 
of the Black Hawk War, received the appointment as governor. 
The first legislature met in Old Belmont, now Leslie, in Lafayette 
county, but after a spirited contest selected Madison as the perma- 
nent capital. For a time such matters as banks, canals, roads and 
river and harbour improvements occupied the attention of the 
settlers. They also started newspapers, built churches, schools and 
colleges and laid the foundation for free public education. A great 
stream of immigration set in and as the population grew, agitation 
for statehood developed and on Aug. 10, 1846, a congressional 
enabling act permitted a call for a constitutional convention. The  
first constitution drafted by the convention was rejected because 
of liberal provisions relating to the rights of married women, 
prohibition of banks, an elective judiciary, etc. A second consti- 
tution which eliminated the objectionable features was approved 
by the electorate and on May 29, 1848, Wisconsin was admitted to 
the union with its present boundaries. Nelson Dewey of Cassville 
was elected the first governor. 

The first years of statehood were a time o f  great social, eco- 
nomic and political activity. The population reached 305,000 by  
1850; of these, over 36% were foreign-born, with Germans pre- 
dominating. The temperance crusade, the nativist, or Know- 
Nothing, movement, and antislavery agitation sweeping the north 
found strong support in Wisconsin. Wheat became the first com- 
mercial crop and in 1860 Wisconsin produced the greatest wheat 
crop in its history. Lumbering ranked next to agriculture in im- 
portance, the industry spreading rapidly up the river valleys and 
along the eastern lake shore. Water power sites became flour mill 
and sawmill cities; Mississippi river and Lake Michigan harbours 
became flourishing commercial ports. A referendum in 1852 ended 
the ban on banks. Although want of capital delayed progress in 
railroad building, a short line began operation in 1851 and by 1858 
two roads crossed the state from Milwaukee to the Mississippi. 
Strongly Democratic a t  the time of admission, Wisconsin gradually 
shifted its political faith. In  passing on the case of an escaped 
Negro slave the state supreme court declared the Fugitive Slave 
law unconstitutional and void in Wisconsin. A protest meeting a t  
Ripon in March 1854 proposed that a new party be formed, to  be 
called the Republican party. A state organization was effected that 
July and in 1856 a Republican governor took office. Wisconsin 
helped elect Lincoln in 1860 and supported his administration 
during the Civil War. Out of a population of 775,881 in 1860, 
the state furnished over 91,000 men to the northern armies and 
suffered over 12,000 war casualties. 

I n  the business boom that followed the war railroads expanded 
rapidly and small lines were consolidated into a few powerful com- 
panies. The postwar years saw the enormous expansion of the lum- 
ber business, which reached a peak in the decade 1890-1900. The  
uncontrolled power of the railroads and the fall of farm prices 
in the panic of 1873 turned numbers of voters to a political coali- 
tion which elected a Democratic governor in 1873 and enacted 
the Potter law, pioneer legislation to regulate railway rates, which 
was soon repealed. Noting diminishing returns from wheat crops, 
farmers began to turn to diversified farming and dairying. 

T h e  Wisconsin Idea- The decade of the 1890s saw a four- 
year reversal of the long Republican rule. The Democratic vote 
was largely a protest against national measures, accentuated in  
Wisconsin by the Bennett law, providing for the enforcement of 
the teaching of English in all public and parochial schools, which 
many foreign-born citizens regarded as a move to outlaw parochial 
schools. Dissension was brewing within the Republican party, 
dominated by lumber barons and railroad magnates. Against their 
rule Robert M. La Follette led a reformist revolt and won the 
governorship in 1900. Through a close working relationship with 
social scientists a t  the University of Wisconsin known as the 
"Wisconsin idea," the progressive faction instituted a number of 
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reforms: equitable taxation of railroads, the direct primary and 
civil service, and in later years a stringent corrupt practices act, 
n-orkmen's compensation, state income tax and industrial com- 
mission, and other pioneer social and economic measures. After 
1905 La Follette continued his reform crusade in the U.S. senate, 
where he served as a leader of the progressive wing of the Repub- 
lican party until his death in 1925. His long continuance in of- 
fice mas remarkable in view of his open opposition to the declara- 
tion of war against Germany in 1916 and to the League of Nations. 
Although \LTisconsin citizens, too, mere divided regarding war aims. 
they united in prosecution of the mar, sending nearly 125,000 men 
into service. The 32nd, or Red Arrow, division won glory in 
France. Later, in IT7orld War 11, the division reinforced its gal- 
lant reputation in the Pacific. In  the second war over 352,000 
IVisconsin citizens served in the armed forces; the reported dead 
and missing totaled 7,083, three times the casualties in the earlier 
conflict. 

P a t t e r n  of M o d e r n  Development.- The census of 1930 re- 
vealed that Wisconsin had become predominantly urban. By this 
time the pattern of modern development had been set. Wisconsin 
was an industrial state, with manufacturing concentrated on the 
Lake Michigan shore and in river basin areas. Industrialization 
brought problems connected with metropolitan life and demands 
of a labour population for recognition. Farms and farmers de- 
creased in number, but farm production rose with the advance of 
scientific agriculture. The dairy cow still symbolized Wisconsin's 
pride. In  politics the state maintained its liberal traditions but 
spread its party votes. A Republican, Alexander Wiley. mas 
elected to the U.S. senate in 1938 and re-elected in 1944. 1950 and 
1956. Two La Follette sons held the offices of governor and L.S. 
senator for 6 years and 2 1 years respectively; each was succeeded 
by a conservative Republican. In  1934 the progressive wing 
formally set up a separate party but united with the Republicans 
in 1946. In  national politics \f7isconsin gave its electoral vote to 
the Democrats in 1932, 1936. 1940 and 1948. Joseph McCarthy, 
a conservative Republican, served in the U.S. senate from 1947 
until his death in 1957. A Democrat, E.  William Proxinire, fol- 
lowed him in office and was re-elected in 1958 when the Democrats 
won control of the lower house of the legislature and all but one 
state office. 

GOVERNMENT 

The original constitution of the state, adopted in 1848, is still 
in force, though a number of amendments have been made. An 
amendment may be proposed by either house of the legislature, 
and i f  passed by a majority of the members of each house in two 
successive legislatures, it must be submitted for ratification by a 
majority vote of the people. 

..\ constitutional convention may be called if the proposal is 
adopted by a majority of the senate and assembly and voted upon 
favourably by the people at  the folloa~ing election. The legisla- 
ture, composed of the senate and assembly, meets biennially in 
January of odd-numbered years. I t  may also be called into spe- 
cial session by the governor, but only to transact the specific busi- 
ness named in the governor's call. There are 100 assemblymen 
and 33 senators, the former chosen for tn70-year terms, the latter 
for four years. A joint legislative council of 15 members studies 
problems of government, prepares bills and introduces them in the 
legislature. 

Executive power is vested in a governor and a lieutenant gover- 
nor, both elected for tw7o years. The governor has a veto on legis- 
lation ahich may be overridden by a two-thirds vote of the mem- 
bers present in each house. The lieutenant governor is president 
of the senate and is entitled to cast a vote only in the case of a tie. 
The administrative officers, a secretary of state, treasurer and 
attorney general, are elected for two years and in ex officio ca- 
pacity act also as commissioners of public lands. A state super- 
intendent of public instruction is elected for a four-year term. 
Some important governing commissions have been established, the 
chief ones being the industrial commission, ~ i t h  authority in 
matters involving relations between management and labour, and 
the public service commission, which has jurisdiction over the 

rates and service of railways and other public utilities. Other 
important commissions and departments are: the state highway, 
conservation and building commissions; the departments of agri- 
culture, audit, banking, budget and accounts, motor vehicle, public 
welfare and taxation; the bureaus of engineering and of personnel; 
and the boards of health and of vocational and adult education. 

The judicial power of the state is vested in a supreme and cir- 
cuit courts. The supreme court has seven members, each elected 
for a term of ten years. The court has original jurisdiction in a 
limited number of cases of state-wide concern and appellate juris- 
diction in all other cases. I t  holds one term, beginning in August, 
and is in session virtually continuously until July. Circuit courts 
have original jurisdiction in all other matters and appellate juris- 
diction from justices of the peace and from some municipal courts. 
M'isconsin has 25 judicial circuits, some of which have more than 
one judge. Circuit judges are elected for six-year terms. Terms 
of circuit court are held at  least once each year in every county 
of the circuit. 

The New Englanders and New Yorkers who settled in eastern 
Wisconsin set up the town government system there, whereas the 
lead miners from the lower ilIississippi areas who settled in the 
south~vestern part of the state established the county form fa- 
miliar to them. Eventually the New England town system pre- 
vailed and is now universal throughout the state. 

Finance.-The assessed valuation of all tangible property for 
state tax purposes in 1929 n;as almost $6,000,000,000. I t  declined 
during the depression until in 1934 it stood at  about $4.000,000,- 
000, but by 1960 had risen to more than $9.000.000.000. 

Tax receipts account for more than one-half the state's revenue; 
other income comes from federal aids, licenses and various lesser 
sources. The general property tax is the main reliance of local 
governments and school districts, while the state government de- 
pends primarily on income tax (of which it retains 4 0 5 ,  dis- 
tributing the remainder to local governments), an ad valorem tax 
on certain public utilities and railroads, and certain gross receipts 
taxes and selective sales taxes on special commodities such as 
cigarettes, liquor, gasoline, and others. The various taxes produce 
income in the folloming order: income tax, taxes on public utilities 
and transportation companies, tax on insurance premiums, liquor 
taxes, cigarette tax and inheritance and estate taxes. 

There are about 550 banks in \\lisconsin, of nhich approximately 
100 are national banks. In the 1950s the number of credit unions 
increased from fewer than 600 to more than 700, while membership 
grew from under 200,000 to more than 300,000 and assets rose from 
about $35,000,000 to almost $54,000,000. 

POPULATION 

The population of TVisconsin in 1840 was 30.945; in 1870 it was 
1,054,670; in 1910, 2.333,860; in 1950, 3,434,575; and in 1960. 
3,951,771. This last figure represented an increase of 15.1% 
over the population in 1950. The population per square mile in 
1960 was 70.4, as compared with 61.2 in 1950. and with 49.9 
for the U.S. in 1950. 

Of the 1960 population, 2,449,532, or 62%, lived in incorporated 
places of 2.500 or more, as compared with 55.5% in 1950, when 
these places constituted the urban area. The entire urban popula- 
tion, which included also the thickly settled suburban area, or 
"urban fringe," adjacent to Milwaukee, Tvladison and Racine, and 
four unincorporated places of 2,500 or more outside this fringe, 
amounted to 2,522,179 or 63.8% of the state total. 

The number of households in 1950 was 968.253, as compared 
with 827,207 in 1940. The average population per household had 
declined from 3.8 in 1940 to 3.5 in 1950. 

The population of the state was distributed by colour and na- 
tivity in 1950 as follows: 92.4% native white; 6.4% foreign-born 
white; and 1.2 % nonwhite. Of the foreign-born mhite population, 
26.8% were born in Germany, 11.2% in Poland and 6.7% in 
Sornay.  

In 1950 there were 101.1 males per 100 females in the native 
mhite population and 115.8 in the foreign-born; 9% of the popula- 
tion \?as 65 years old or over; and 54.7% of the population 14 
years old and over was in the labour force. Of the total number 
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Wisconsin: Places of 5,000 or More Population (1960 census)* 

Population 
Place 1 1960 1 1950 1 1910 I 1920 1900 I 

Total state . 
Antigo . . 
Appleton . . 
Ashlknd . . 
Baraboo . . 
Beaver Dam . 
Beloit . . 
Broobfield . 
Broizn Deer . 
Burlington . 
Cedarburg 
Chiunewa ~ a l i s  
Cudihy . . 
De Pere . . 
Eau Claire . 
Fond du Lac . 
Fort Atkinson. 
Fox Point. . 
Franklin . . 
Giendale . . 
Green Ray . 
Greendale . 
Greenfield . 
Haier Corner . 
Hartford . . 
Janesville. . 
Kaukauna . 
Kenosha . . 
Kimberly. . 
La Crosse . 
Little Chute . 
Madison . 
Rlanitowoc . 
Marinctte . 
JIarshfield . 

hlequon . . 
blerr~ll  . . 
Milnaukee . 
Illonona . . 
RIonroe . . 
Neenall . . 
New Berlin . 
S e w  London . 
Oak Crwk 
~ c o n i m i i o c  : 
Oshkosh . . 
Platteville ; 
Plymouth . 
Portage 
Port ~ a s h i n ~ t ' o n  
Prairie du Chien 
Racine . 
~hine lander  . 
Rice Lake . 
Ripon 
St. c ran cis : 
Shawano . . 
Sheboyran . 
Shorei~oodt . 
South Rlil\vaukw -.. 
Spdrta 
Stevens Point 
Stoughton . 
Sturgeon Bay 
Superior . , 
Tomah . . 
TITO Rivers . 
ma tertown 

TVauwatosa . 
West Allis . 
TT'est Bend 
Kest  Rliiwaujee 
Whitefish Bay 
Tt'hitewater 

Wisconsin ~ a p i d s  

*Populations are reported as constituted a t  date of each census. 
tKnovrn as East blilrvaukee prior to 1920. 
Note: Dash indicates place did not exist during reported census, or datanot available. 

of employed males, 21.9% was engaged in agriculture. 6.5% in 
construction. 33% in manufacturing, 3.2% in transportation and 
15% in wholesale and retail trade. 

EDUCATION 

The free public-school system was established in 1848 and the 
first provision for free high schools was made in 1875. School 
attendance nas  made compulsory for children between the ages of 
7 and 15 in 1879, for those betvieen the ages of 7 and 14 in 1903 
and betxveen 6 and 16 in 1949. The first kindergarten in the United 
States officially connected mith a state normal school (teachers 
college) nas  opened at  Oshkosh in 1880. In the second half of 
the 20th century total annual expenditures for public schools 
amounted to about $280 per capita for elementary and almost 
$400 for secondary schools, as compared with the national median, 

for all schools, of about $330. Following the national trend toward 
consolidation, the number of school districts was reduced from 
6.000 to 4,000 in a ten-year period following World War 11. 

I t  is estimated that more than 25% of all elementary pupils and 
somemhat less than 15% of all high school pupils attend private 
or parochial schools, mainly those supported by the Roman Catho- 
lic and Lutheran churches. 

The public-school system is under the supervision of the state 
department of public instruction, headed by a state superintendent 
of public instruction. With rare exceptions the public elementary 
and secondary schools are operated by local school districts under 
the supervision of the state. The state department supervises 
the education and training of the physically and mentally handi- 
capped under 16 years of age, including those at  the state school 
for the blind at  Janesville and for the deaf a t  Delavan. The 23 
county teachers colleges, with an enrollment of about 1,200, are  
also under the jurisdiction of the state superintendent. Handi- 
capped children over 16 (except for those who are institution- 
alized) are the responsibility of the rehabilitation division of the 
state board of vocational education, as part of its extensive pro- 
gram of vocational and adult education which annually enrolls 
over 100.000 persons. 

H i g h e r  Education.-Public higher education is provided b y  
the University of Wisconsin and nine state colleges. The state 
university and land-grant college, established a t  Madison in 1848 
and supported largely by the state as a part of the public educa- 
tional system. occupies a beautiful site extending for a mile along 
the shores of Lake Mendota. The University of ltrisconsin- 
Milwaukee resulted from the merger of Milwaukee State college 
mith the university in 1956. The university includes a college of 
letters and science and the related schools of commerce, education, 
journalism, library science, music and pharmacy; a college of agri- 
culture and a related school of home economics; a college of engi- 
neering; a law school; a medical school with a school of nursing; 
a graduate school; and an extension division which, in addition to  
offering adult education, group and community service programs, 
includes centres a t  Green Bay, Kenosha, Manitoxvoc, Marinette, 
Menasha, Racine. Sheboygan and T4'ausau ahere  the first two years 
of university mork are offered. Several scientific institutions are 
associated with the university, including the U.S. forest products 
laboratory, the U.S. weather bureau, the itrashburn observatory, 
the it7isconsin psychiatric institute, the Wisconsin geological and 
natural history survey, the university hospitals, the state historical 
society, the Wisconsin Academy of Sciences, Arts and Letters, and 
the state laboratory of hygiene. 

Stout institute, a t  Menomonie (a training school for teachers 
of vocational subjects, established in 1903), became Stout State 
college in 1955. Wisconsin State College and Institute of Tech- 
nology, a t  Platteville, was founded in 1866, the name being changed 
froin Wisconsin State Teachers college at  Platteville in 1959 when 
it was combined mith the Wisconsin Institute of Technology 
(1907). The other state colleges, ni th  their founding dates, are  
at  White~ilater (1868), Oshkosh (187l) ,  River Falls (1874), Su- 
perior.(1893), Stevens Point (1894), La Crosse (1909) and Eau  
Claire (1915) The state colleges provide teachers training and 
liberal arts education and grant the bachelor's degree. A lam. of 
1955 created a co-ordinating committee for higher education com- 
posed of members of the boards of regents of the university and 
of the state colleges v i th  broad powers over the finances, prop- 
erties and programs of these institutions. County teachers colleges, 
schools of vocational and adult education, and private colleges in 
the state nork co-operatively with this committee. 

Private institutions of higher learning in the state include 
Alverno (1936), Cardinal Stritch (1937) and >fount Mary (1872) 
colleges and lfarquette university (1857), all Roman Catholic, a t  
LIil~vaukee; Beloit college (1846). related to the Congregational 
and Presbyterian Churches. at Beloit; Carroll college (1840), af- 
filiated ni th  the L-nited Presbyterian Church, a t  JVaukesha; 
Lawrence college (1847). nonsectarian, and its affiliated Institute 
of Paper Chemistry (1929). a t  Appleton; Northland college 
(1892), affiliated ni th  the Congregational Church, a t  Ashland; 
Ripon college (1850), nonsectarian, a t  Ripon; St. Norbert college 
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(1898), Roman Catholic, a t  West De  Pere; and Viterbo (1931), 
Roman Catholic, a t  La Crosse. 

HEALTH A N D  WELFARE 

P u b l i c  Health.-Since 18'76 147isconsin has been officially con- 
cerned with the health of its people. Beginning with attempts to 
control communicable diseases through sanitation and quarantine, 
the state board of health has constantly expanded its responsi- 
bilities and its control over measures relating to  public health. 
I t  maintains the state bureau of vital statistics and (in co-opera- 
tion with the University of Wisconsin) a state laboratory of hy- 
giene. I t  provides education in maternal and child health, in 
dental hygiene and in general health measures; administers hos- 
pital and nursing home licensure; and regulates the licensing of and 
inspects barbershops, beauty salons, public eating houses and 
funeral establishments. I t  co-ordinates the work on control of 
infectious and chronic diseases and serves as a channel of com- 
munication among all health agencies, local, private and state. A 
section on environmental sanitation supervises public water sup- 
plies, milk. refuse disposal, plumbing and similar safeguards to 
public health. 

P u b l i c  Welfare.-A department of public welfare is responsi- 
ble for most of the state charitable, curative, correctional and penal 
institutions. I t  administers laws pertaining to the welfare of chil- 
dren and youths, including licensing and supervising private child 
\\,elfare agencies and advising county agencies and juvenile courts. 
I t  supervises the state correctional institutions as well as prison 
farms and camps, the probation and parole system, the psychiatric 
field services and the program of correctional education. I t  also 
supervises the state hospitals for the mentally ill and defective 
and inspects county mental hospitals. A division of public as- 
sistance supervises the administration of aids to the aged, the 
blind, the disabled, and state dependents, administers programs of 
relief to needy Indians and to the blind, and supervises distribu- 
tion of state relief monies. 

I n  the second half of the 20th century 13 state institutions were 
under the supervision or operation of this department. The cor- 
rectional institutions Tvere the home for women a t  Taycheedah, 
the school for boys at  J3Taukesha. the school for girls a t  Oregon, 
the state prison at  R'aupun and the state reformatory (for males) 
a t  Green Eay. The mental institutions mere the Central State hos- 
pital'at TYaupun, the Central Colony and Training school at Madi- 
son. the Mendota State hospital a t  Madison, the Northern 
\\-isconsin Colony and Training school a t  Chippewa Falls, the 
Southern T'i'isconsin Colony and Training school a t  Union Grove, 
the state hospital a t  [\:innebago and the diagnostic centre at 
Illadison. Finally, there was the child care institution at  Sparta. 

An interagency committee on human welfare studies conditions 
of health and public welfare in I'i'isconsin and recommends needed 
legislative measures to the legislative council. 

THE ECONOMY 

Agriculture.-Wisconsin is one of the leading agricultural 
states of the United States. I n  the 1950s 64% of the land area, or 
about 22,500,000 ac., was farm land, representing a decrease of 
about 3% in the ten-year period follo~ving World War 11. Of this, 
12,500,000 ac. were classified as crop land, 8,500,000 as pasture. 
The number of farms was 150,000 as compared with 175,003 after 
the war. During the same years the average size of farms increased 
from 11 7 to 146 ac. and the average value per acre from $53 to 
$100. The highest land values mere in the southern and eastern 
counties. The total value of all farm land and buildings was 
more than $2,250~000,000. Livestock was valued a t  about $500,- 
000,000 after the war and at  $600,000,000 in the 1950s. 

Annual cash farm income exceeds $1,000.000,000, of which more 
than $800,000,000 is from the sale of livestock products and the 
balance from crops. The chief crops, by acreage harvested, are 
hay, oats: corn, peas, barley, wheat, rye, potatoes and tobacco. 

,4 srnall proportion of TITisconsin's crop is marketed directly; a 
greater amount, however, is fed to l i~estock on the farms, and 
the farnlers receive their income chiefly from livestock produc- 
tion. Wisconsin ranks first in the nation in value of dairy products. 

Early Swiss, German and Danish settlers, producing the famous 
cheeses of their native lands, established and fostered the cheese- 
making industry. At the close of World War I1 Wisconsin pro- 
duced almost 50% of all the cheese made in the United States, 
and was the nation's Swiss cheese capital. By 1955 the state 
supplied only 33% of the Swiss cheese, the decrease being due 
largely to the introduction of the rindless block type technique 
which was quickly adopted by other areas. Normally, more than 
33V& of the milk produced in Wisconsin is used for cheese, about 
257,  for butter, 12.5% is shipped to other states and the re- 
mainder is used for evaporated and condensed milk, home con- 
sumption and other purposes. 

In addition to dairy herds Wisconsin produces cattle for beef 
and raises swine, sheep and lambs. and chickens. Horses and mules 
still are raised but declined from more than 500,000 annually 
before World War I1 to fewer than 100,000 by the 1950s. 

In  addition to the more standardized farm products, IVisconsin 
produces some unusual crops. The state ranked high in the trees 
tapped for maple sap and in production of maple sirup. I t  pro- 
duces about 110,000 tons of sugar beets annually. A relatively 
new industry is peppermint culture, begun in 1943. The domestic 
culture of fur-bearing animals has become an important source 
of revenue; more than 1,400 mink ranches annually produce about 
$30.000.000 worth of pelts. 

Industry.--Manufacturing, increasing rapidly in the 20th cen- 
tury, became the chief industry in the state. The value of its 
products rose from $360,000.000 in 1900 to almost $700,000,000 
in 1914 and to more than $2.000.000,000 in 1929. The depression 
reduced it to less than $1.000.000,000 in 1933 but World War I1 
brought revival and by the end of the n a r  it was again more than 
$2.000,000,000 and before 1960 exceeded $3,000,000,000, ranking 
Wisconsin 11th among the states in the value of its manufactured 
products. 

\Yisconsin's chief branch of manufacture is that connected with 
its dairying industry, in ahich it leads the states The industry is 
nidely diffused, with many of the cheese factories being small and 
close to the supply of ralT material. Next to the dairy industry 
in the value of its product is the paper and pulp industry. Other 
major n~anufactures are transportation equipment, malt and malt 
liquors, foundries, machine-shop products, printing and publishing, 
electrical machinery, apparatus and supplies, leather, meat prod- 
ucts, canned vegetables and fruits, textiles, clothing, furniture and 
lumber and lumber products. 

In  1910 Milwaukee was responsible for more than one-third of 
the state's manufacturing output and thereafter remained the chief 
industrial centre of the state. After 1914, ho~vever, other cities 
developed considerable manufactures, especially Kenosha, Racine 
and Janesville. Racine and Janesville are famous producers of 
farm implements. Important enterprises are also located at West 
Allis, Illadison, Oshkosh. Sheboygan, Beloit, Green Bay, Superior, 
La Crosse, Manitowoc, Fond du Lac, Eau Claire and Appleton. 
Madison, Beloit and Janesville are all in the Rock river valley, 
~vhich is the route for two of the leading railroads from Chicago 
to the northwest. A more notable concentration of manufacturing 
cities is in the Fox river valley, including the shores of Lake 
Winnebago. Here are Oshkosh, Fond du Lac, Appleton and Green 
Bay. Their location makes them the centre for the papermaking 
and wood~vorking industries. This is also the region of greatest 
development in water power. I t  is noticeable that only one of the 
important cities, La Crosse, is on the Mississippi river, and one 
only, Superior, on Lake Superior. 

Mines a n d  Quarries.-IVisconsin's mineral products are varied 
and though in value they fall far below the farm: forest and factory 
products of the state, they nevertheless amount to considerable 
sums each year. During the decade 1920-30 the annual produc- 
tion ranged close to $20.000.000 and in 1929 exceeded $24,000,000. 
Mining activity, ho\i~ever: diminished in 1930 and subsequent years 
until 1933. when production stood at  the low mark of $7.154.000. 
Thereafter, a slow recovery began, and with the added stimulus 
of World \Tar I1 the state's mineral output again reached $20,- 
000.000 during the war and rose to $40,000,000 by 1950 and to 
$60,000,000 by 1960. Other important minerals include granite, 



WISCONSIN PLATE I 

T H E  LAKE MICHIGAN SHORE AND MILWAUKEE 

Top: Scene along the Wisconsin shore of Lake Michigan near Two Rivers. the Mississippi and St. Croix rivers 
The state has more than 500 mi.  of shoreline on Lakes Superior and Michi- Bottom: View toward C i ty  H a l l  in  Milwaukee, largest c i t y  i n  Wisconsin and 
gan on the north and east, and most of i ts  western boundary is formed by an important  Great Lakes grain and coal shipping por t  



PLATE 11  ISC CONS IN 

a Y  C O U R T E S Y  O F  ( B O T T O M  R I G H T )  W I S C O N S I N  C O N S E R V A T I O N  D E P A R T V E N T ;  P I I O T O G R A P H S ,  ( T C P  I E F i ,  T O P  R I G H T )  A .  D E V I N E I ,  ( C E N T R E  R I G H T )  H .  A R M S T R O N G  R O B E R T S .  ( B O T T O M  

L E F T )  d .  H .  B E N N E T T  

SCENES I N  WISCONSIN 

T o p  l e f t :  The state capitol, Madison, b u i l t  of whi te granite, 1904-14 Bot tom l e f t :  An excursion boat on the Wisconsin river near Wisconsin Dells 
T o p  d g h t :  Bascom hail, University of Wisconsin, Madison, overlooks a me- Bot tom r igh t :  A cargo ship loading grain a t  Superior, one of the finest nat- 

mor ia l  terrace and bronze statue of Abraham Lincoln ural harbours in the world. W i t h  its sister c i ty ,  Duluth,  Minn., i t  ranks 
Centre r i g h t :  Wisconsin Holstein cat t le  and cornfields. The state is the na- high among U.S. ports in the amount of commercial cargo handled 

tion's leader in dairying; corn is one of Wisconsin's largest crops 
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limestone (dolomite), clay and sand and gravel. Another im- 
portant resource of the state is its mineral waters. 

The lead mines of southwestern Wisconsin were the earliest 
developed, and they reached a peak production in the decade 1840- 
50, after which they slo\vly declined. I n  1918 there were produced 
4.533 short tons. I n  1938 production was down to 320 short tons. 
After World War I1 most of the lead was only a by-product of zinc 
mining. which has become of main importance in the same region, 
with annual production fluctuating between about 500 and 2,000 
tons. The  zinc-bearing ores are chiefly found below the water level, 
and their production was not stimulated greatly until the rise in 
price of zinc about 1900. The  production of this metal fluctuates 
with widely varying prices. I t  amounted to 27.285 tons in 1920, 
10,052 in 1922 and 26,800 in 1926. After World War IS it ranged 
from about 5,000 to 20.000 tons. Whereas early lead mining Ivas 
largely carried on by individuals in shallow mines, the deeper zinc 
ores are mined almost exclusively by large companies using modern 
power machinery for mining and milling. 

Of the great Lake Superior iron-producing district shared by 
Minnesota, \\:isconsin and Michigan, Wisconsin possesses the 
smallest part. TKO producing ranges extend into north L\'isconsin, 
but the richer portions of each are in the upper peninsula of 
Michigan. 'The \!:isconsin portion of the Penokee-Gogebic range 
is in Iron county, where most of the ore is mined. The chief 
mineral output of Ll:isconsin, formerly building and ornamental 
stone. is sand and gravel and crushed stone for highway and build- 
ing construction. Granite of many different colours is also quar- 
ried. At hundreds of places in the state, clay deposits suitable for 
making brick and tile are to be found. 

Fores t s  a n d  Lumbering.- Originally all JVisconsin, except a 
few thousand square iniles of prairie region in the south, mas 
covered viith forests (see Plant  and Alzi~nal  Life, above). The 
great age of lumbering in IYisconsin l ~ ~ a s  from 1890 to 1905, for 
the last five years of which Wisconsin was the leading lumber- 
producing state of the United States. Production reached nearly 
3,500.000.000 bd.ft. annually. The cut of lumber steadily de- 
clined after 1900 to about 300,000,000 bd.ft. a year in the second 
half of the 20th century. I n  contrast to the decline in lumber 
production, wood pulp production reached its peak after 1950, 
exceeding 1,000,000 tons annually. 

Transpor ta t ion.- In Lake Superior, Lake Michigan and the 
Mississippi river, LYisconsin is supplied upon three sides by unusual 
facilities for water shipping. I n  addition to their actual com- 
merce, these waterways are of great importance because of the 
continual check they supply upon iand transport rates. Each year 
the navigahle channel of the l~lississippi transports nearly 700,- 
000 tons of coal, petroleum and other bulk products to or from 
Wisconsin ports. Wisconsin has 12 major and 10 minor ports on 
Lakes Superior and Michigan. By far the largest is its share in  
the port of Superior-Duluth. which handles more than 65,000.000 
tons of freight a year, nlostly iron ore, with coal and grain as 
leading secondary products. The  other chief lake ports, all on 
Lake ll ichigan, are Jlilwaukee. Green Bay and Ashland. 

The first railways xe re  built east and west with the idea of 
connecting the Ivaterxvays as quickly as possible, but as the rail- 
Tvays grew more independent the main lines were built in a general 
no.rthwest and southeast direction so as to connect Chicago and 
Rlilwaukee with the cities of St. Paul and hlinneapolis by lines 
as direct as possible. Other lines run from hlil~vaukee northwest 
to Ashland. Superior and Duluth. The railway mileage in the state, 
which reached more than 7,500 mi. in the 1920s. declined to about 
6.000 mi. in the second half of the 20th century. There is a 
network of motorbus lines connecting the chief cities, and the 
state has over 70 publicly owned airports. There are more than 
85.000 mi. of rural roads, of which about 387; are surfaced. The 
state highnray system encompasses an  additional 11.000 mi. 

T o u r i s t  Trade.-The tourist trade is a major contributor to  
Wisconsin's economy. Attracted by the scenery, the climate. water 
sports, hunting game birds and animals, and forms of recreation 
provided in public parks and private resorts. uncounted numbers 
of tourists enter IT'isconsin a t  all seasons. The Conservation com- 
mission, the Northern Great Lakes Area council and numerous 

private agencies encourage this so-called industry, which produces 
an annual revenue estimated as high as $300,000.000. 

See also Index entries under "il'isconsin" in the  Index volume. 
B I B L I O G R A P I ~ P . - H ~ S ~ ~ ~ ~ :  R. G. Thwaites, Wisconsin (1908) ; hl. M. 

Quaifc; TVisconsiiz, I ts  History and I ts  People, 4 vol. (1924) ,  Lake  
ik'ichigan (1943) ; L. P.  Kellogg, Frelzch RCgiwze (1925), British Re'ginze 
(1935) ; lLT. F. Raney, TVisconsin, a Story oJ Progress (1930) ; American 
Guide Series, LVriters' Project, Wisconsilz (1950) ; G .  L. Nute, Lake  
Superior (1944) ; A. Derleth, T h e  Wisconsin (1952) ; B .  Still, Mil-  
waukee (1948) ; thc Wisconsin State Historical Society, Collections, 
21 vol. (1855-1915), Proceedings (111th year issued 1957) ,  Wiscoizsin 
,IIagaziize of History (1917 et seq.) ,  and individual volumes. Eronoinic 
history: J .  G. Thompson, Wheat  Growing Industry i n  Wisconsin 
(1909) ; F .  Merk, Economic History oj  FViscunsin Dtiriizg the Civil 
W a r  Decadr (1916) ; R. Fries, Eiilpire in Pirte (195 1) ; F. McDonald, 
Let There Be Light: the Elcctric L'tiliiy Iizdusir? (1957). 

Law,  govenznretzt arzd politics: University of Lliisconsin Law School, 
Wiscotzsin L a w  Review,  quarterly (1920 et seq.) ; J .  B .  Winslow, 
Story of a Great Court (1912) ;  C .  McCarthy, T h e  Wisconsilz Idea 
(1912) ; F. C.  Howe, Wiscolzsiiz, ail Experillterit in  Dertzocracy (1912) ; 
M. M. Quaife, ed., Colzstitz~tio?zal Scrics, 4 voi. (1918-28) ; R. S. 
Maxlvell! La Follette and the Rise o f  the Progressives (1956) ; R. S. 
Hunt, L a w  a z d  Locor>zotives: the Ii?zpact of the Railroad (1958) ; 
L. Epstein, Politics in  Wisconsin (1958). Educatioiz: M. Curti and 
Y. Carstensen, Gniz'ersity oj  Tt'isconsin, 2 vol. (1949) ; W. H. Glover, 
Furilz aizd College: the College o f  ./lgricultzlre (1952) ; F .  M. Rosentre- 
ter, Boulzduries of the Canspz~s: Tt'iscolzhin Extelzsion Divi~ioiz  (195;) ; 
L. P. Jorgenson, Founding of Pz~blir Ed~icat ion in LViscoizsirt (1956) .  
.*lgriculture: Consult the publications of the agricultural esperiment 
station and of the agricultural extension service of the Unix-ersity of 
Wisconsin and publications of the LVisconsin and United States de- 
partmcnts of agriculture, also J.  Schaier, H i ~ t o v y  o f  .lgricztlture i n  
Lf'isconsin (1922). Avchncology: Wisconsin Archaeological Society, 
Wisconsin drclzaeologist, quarterly (1601 et seq.) .  Avatural Yeso-uvces: 
L. Martin, Physical Geograplzy o f  Lt'iscolzsin (1915). 

Bitigraphical studies include: R .  K.  Current, Piue Logs and Politics: 
a Lzle 01 Philctus Sawyer (1950) ; B .  C. La Follette and Fola La 
Follette, Robert M. La Follette, 2 vol. (1953) ; E. B. Thompson, 
illatthe,al IIclle Carpenter (1954) ; .A,. E. Smith, Janzes Duane D o t y  
(1954) ; W. B. Hesseltine. Pioizeer's .Vlission: Ly?laalz Coprland Draper 
(1954) ; H .  S. Merrill, Willialit Freelnatz J'ilas (1955) ; K. W. Duckett, 
Froiztiersi~zafi o f  Fortztne: ,Zl uses :VI. Strong (1955) ; L.  Gara, Western-  
ized Yankee:  Cyrzis bt'oodnzair (1936). 

The M'isconsiiz Blue Book,  published bienniall~, b) the state, furnishes 
much valuable information on contemporary conditions. Current sta- 
tistics on production, employment, industry, etc., may be obtained 
from the pertinent state departments; the principal figures, together 
with the current history, are summarized annually in the B ~ i t a n n i c a  
Book of tlze Year, .lmcrican edition. (AL. E. SM.) 

WISCONSIN, UNIVERSITY OF, a state-controlled co- 
educational institution of higher learning established a t  Madison, 
Wis.: in 1848. See WISCOXSIN : Educat ion .  

WISDOM, BOOK OF (titled JVISDO~I OF SOLO~\ION in Greek 
manuscripts). a book established in the Vulgate canon of the Bible 
by the Council of Trent  (1546) ; Protestant editions of the  Bible 
include it  among the Old Testament apocrypha; i t  is not included 
in the Jewish canon. I t  belongs to the class of literature known 
as wisdom writings. of which Job, Proverbs, Ecclesiastes and 
Ecclesiasticus are earlier examples (see \VISDOM LITERATURE). 

The work may be divided into three sections: (1) ch. i-v deal 
with the problem of the oppression of the righteous b y  the un- 
righteous; ( 2 )  ch. vi-ix purport to be an oration delivered by 
Solomon in praise of IVisdom (regarded as a personified divine 
attribute);  ( 3 )  ch. x-xix are a recital of Israel's history with 
a view to showing Wisdom as the defender of the righteous and 
the judge of God's enemies. The final section includes a lengthy 
digression (xiii-xv) condemning idolatry. 

The book was produced a t  a time when pious adherents of 
Judaism IT-ere suffering under the domination of Gentile rulers and 
high-placed Jewish renegades. The author hoped to  encourage the 
oppressed and bring about the reconversion of the apostates. T h e  
extensive treatment of \Yisdom's protection of Israel and punish- 
ment of Egypt in ancient times (ch. x-xix) probably was intended 
as a xvarning against the writer's Alexandrian contemporaries. T h e  
recurrent theme is that \Visdom, the associate of God (ix, 4 ) ,  is 
the only source of good, and that to know her is to gain life. 

The  name "Solomon" in the title is a pseudonym. T h e  writer's 
good command of Greek and acquaintance with Hellenistic phi- 
losophy identify him as a memher of the Diaspora. Whether the 
author incorporated earlier w i t t e n  sources in his book is a debated 
question. Scholarly opinion is all but unanimous in rejecting 
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theories of Hebrew originals behind parts of the book. 

Since the writer relied on the Septuagint version of Isaiah. a 
date of composition later than 150 B.C. is necessary. The probable 
use of the book by Paul and in the Epistle to the Hebrem s requires 
a date prior to A.D. 50. Some scholars find a reference to full- 
fledged persecution in ii, 12-20, and place the writing of the book 
shortly after the anti-Semitic disorders in A.D. 38. Others favour 
a date in the 1st century B.C. 

I n  any case, the book is an example of modification of Jewish 
thought by Alexandrian Greek philosophy. LLrhile "Solomon" 
probably had no formal philosophical education, he was imbued 
with Hellenistic culture. He accepted the Platonic doctrine of 
the pre-existence of the soul (viii, 19-20). He spoke of the crea- 
tion of the world out of formless matter (xi, 18) and regarded the 
body as evil (ix. 15). His doctrine of the immanence of \Yisdom 
in all things (i, 7 ;  vii, 24) was taken from the Stoics. 

Yet, his appropriation of Hellenistic ideas was not indiscrimi- 
nate. He had no sympathy for any "love of wisdom" which was 
not expressed by the "keeping of her laws" (vi, 17-20). In i-v he 
inveighed against apostates who had accepted the Epicurean doc- 
trine that men are born by chance and had adopted an ethic of 
greedy hedonism (ii, 2-11). In  vi-ix he asserted that wisdom 
comes only as a gift of God (viii, 21);  even the understanding of 
the sciences is divinely given (vii, 17-22). 

His loyalty to his ancestral faith is apparent. Earlier nisdom 
\t-ritings were known to and echoed by "Solomon" repeatedly; his 
personification of Wisdom was rooted in such passages as Prov. 
viii and Job xxviii; his picture of the suffering but victorious son 
of God (ii, 10-v) was drawn from Isaiah. His account of Hebrew 
history (x-xix) is distinctive both in the freedom n i th  which he 
embellished the narrative and in his exaltation of IVisdom (=  
Spirit: i, 6-7; ix, 17) as the instrument of redemption; but +he 
recital itself is evidence of his grounding in the faith of Israel. 

"Solomon" had not yet achieved the level of assimilation of 
Greek philosophy to the Law found in Philo. Hellenistic and Jew- 
ish ideas sometimes occur side by side in an unrecognized tension. 
H e  polemized against idolatry like a Hebrew prophet (xiii-xv), 
but he adopted Euhemerus' theory of the origin of the gods (xiv, 
1 2  1 He described a judgment scene in language that belonged 
to J e ~ i s h  eschatology (iii, 7 ff .) ,  but he obviously believed in the 
immortality of the soul (iii, 1-4). 

I t  is important, however, that he found the two ways of thought 
compatible. In his work we recognize Wisdom as a bridge between 
philosophy and the Bible, and that bridge was crossed by Philo, the 
rabbis and the Fathers of the Church. 

BIBLIOGRAPHY.-A. T. S. Goodrick, The Book of Wisdonz, in The 
Oxford Church Bible Comlnentary (1913) ; Robert H. Pfeiffer, Ifistory 
of New Testalltent Tinzes, Wzth an Introduction to the Apocrypha, 
part i, ch. 6, part ii, ch. 5 (1949) ; Joseph Reider, The Book o f  Wisdoln: 
an English Translation Wi th  Introduction and Commentary (1957).  

(M. J .  Su.) 
WISDOM LITERATURE is the title given to certain 

writings of the ancient orient, of which those of the Hebrews are 
most ~qidely known. The books of Proverbs, Job and Ecclesiastes 
( q q . ~ . ) ,  along with some Psalms (notably i, xlix and Ixxiii) and a 
few other brief passages, comprise the wisdom literature of the 
Old Testament. In the apocrypha the great wisdom books are the 
Book of JLTisdom (Wisdom of Solomon) and Ecclesiasticus ( q q . ~ . ) .  
The word "wisdom" was a technical term that covered much that 
is included under the modern usage but had a wider connotation 
as m ell. 

Wisdom is first heard of in Egypt soon after 3000 B.C. About 
600 years later a vizier by the name of Ptah-hotep attained high 
repute for his wisdom. His precepts, in the form of a collection 
of proverbial sayings, were preserved and are claimed to be the 
oldest book in the world. They comprise a sort of ethical treatise 
that assumes the nature of the good life and undertakes to tell 
how this can be realized by the special group for whom it was 
written. Through the following 15 or more centuries many other 
wise men arose in Egypt. Some of them left bodies of proverbs, 
but others \\ere led by circumstances to consider more deeply the 
worth and meaning of human life; in other words, they were com- 
pelled to think about metaphysical problems. Wisdom speculation 

arose also in Babylonia, where other writers composed bodies of 
proverbs or pessimistic writings that denied any value in life. This 
intellectual activity could not have been confined to a few favoured 
lands. Even uncivilized peoples ask and answer questions about 
the nature of the world and the meaning of human life, and such 
speculation is uriiversal among more advanced cultures. And so 
wisdom was pervasive through the ancient east. The little land 
of Edom was famous for its wise men, and apparently there was a 
wisdom movement among the Canaanites before the Hebrews 
entered Palestine. 

I t  is no accident that the Greek word "philosophy" means "love 
of wisdom." The full measure of Greece's debt to the orient has 
never been determined, but in any case Greek philosophy was heir 
to and in some measure disciple of the age-old speculation of the 
east. Yet wisdom was both more and less than philosophy. Much 
that is now included under the term had not then risen above the 
intellectual horizon, but also much that then was wisdom later at- 
tained an independent position. The practical shrewdness of the 
businessman and administrator, incipient science, general knowl- 
edge, reflection upon known facts and much else of the sort, as 
well as more strictly philosophic speculation, went into the total 
of wisdom. The educated man, particularly if he gave thought to 
human conduct and its ends, was the wise man. LVisdom was the 
total of the intellectual culture of the age. 

I t  would seem that Israel was introduced to wisdom by the Ca- 
naanites, to whose culture it was deeply indebted. This explains 
its early appearance: even in the days of the Judges (about 1200- 
1050 B.c.) devices of the wise men, such as the fable and the rid- 
dle, were familiar. In David's time there were professional wise 
persons (I1 Sam. xiv, 2-20; xx, 16-22) ; interestingly enough, 
those who are mentioned were women. Solomon's wisdom became 
proverbial, although its true nature is widely misunderstood. 

Through the following centuries the wise men were at  times the 
object of stern rebuke by the prophets, who disliked their prag- 
matic realism. But the exile brought a change in Hebrew wisdom, 
as in much else of the nation's character. Wisdom became deeply 
religious. The wise men were convinced that religion alone pos- 
sessed the key to life's highest values. 

I t  TTas this mood that dominated the final shaping of the Hebrew 
wisdom literature. Though dependent on older materials and in 
part incorporating documents from before the exile, the wisdom 
books as they are now known were produced from approximately 
400 B.C. to the beginning of Christian times. True to the char- 
acter of the wisdom activity, the influence of foreign thought is 
evident in much of their total. 

As literature the books are of varying worth. Ecclesiastes con- 
tains much of high quality; Job is freely recognized to be a classic. 
The maxims in Proverbs attempt no literary merit, but ch. i-ix 
are poetry that attains considerable excellence in parts. This sec- 
tion is the latest portion of the book and contains some of the 
most profound thinking of the Old Testament. I t  speaks of a 
reality pervasive through the world, indeed existent before the 
world, through which the world was made. This reality, which 
is wisdom, proceeded from God and is the expression of God's 
activity in all created things. In particular it operates in human 
life as the impelling force that insistently and unceasingly leads 
men to higher things. 

This great thinker was an optimist. But the Book of Job is 
down among the bitter facts of experience. I ts  problem is that of 
the divine government of a world in which injustice is rampant. 
The book is composite; many thinkers have contributed their 
views. But the great author of the Dialogue, which is the core of 
the book, was also an optimist: he had an anslyer of faith and 
hope. Ecclesiastes was again different. I ts  author found no worth 
in life; all that remains is for each individual to find what enjoy- 
ment he can in his work and in the simple pleasures of the pass- 
ing days. But Ecclesiasticus and the Book of Wisdom were in the 
succession of Prov. 1-9; the transcendent wisdom is the supreme 
fact of human experience. (LV. A. I.) 

WISE, HENRY ALEXANDER (1806-1876), U.S. politi- 
cian and Confederate general, was born at  Accomac Court House, 
Va., Dec. 3, 1806. After graduating with honours from Washing- 
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ton college (now Washington and Jefferson), Washington, Pa., in 
1825, he studied law and opened an office in Nashville, Tenn., in 
1828, but returned to Accomac in 1830. In 1832 he was elected 
to the U.S. house of representatives as a Jacksonian Democrat, but 
broke with his party on the bank question and served as a Whig 
until he followed President Tyler out of that camp. In Jan. 1844 
he was appointed minister to Brazil, returning in 1847 to practise 
law in Accomac. 

In  1855 Wise, as a Democratic candidate, was elected governor 
of Virginia and was a delegate to the secession convention of 
1861. In  May 1861 he was commissioned brigadier general in the 
Confederate army and served until the war ended at  Appomattox. 
After the war he practised law in Richmond, and in 1872 published 
his Seven Decades of the Union. 

Wise died at  Richmond on Sept. 12, 1876. 
See Barton Wise, The Life of Henry A. Wise (1899), and John S. 

Wise, The End of an Era (1899). (T. P. h.) 

WISE, ISAAC MAYER (1 81 9-1 900) U.S. rabbi. America's 
greatest organizer of Liberal (Reform) Jewish institutions, all of 
which became prototypes for similar organizations of American 
Conservative and Orthodox Jews, was born in Bohemia on 
March 29, 1819. In  his long career as rabbi after his arrival in 
the United States in 1846 he wrote many volumes of history, the- 
ology, polemics. novels, plays and hymns, of which only his 
Reqniniscences will endure. After a brief stay as rabbi in Albany, 
N V., where he evolved his philosophy of moderate, gradualistic 
reform, he moved to Cincinnati, 0 .  (1854), where he remained for 
the rest of his life the most influential rabbi of the Ohio and AIis- 
sissippi valleys. Kindly, able, energetic, an astute politician, Wise 
gained a huge folloning through his English weekly the American 
Israelite, through his German paper Die Deborah, through his 
prayer book Minhrsg Anzeriea and through his willingness to go 
almost anynhere to dedicate new synagogues. His goal in life \\as 
to bring about a united American Jewry. Thus, as chairman of a 
national committee to protest the treaty between the U.S. and 
Smitzerland which discriminated against American Jews. he 
headed the first organized effort of American Jews to fight for 
their civil liberties. Because of his talents for leadership and his 
sense of realism, he was able to bring effective guidance in the 
adjustment of Judaism to American life. An excellent organizer, 
he created three basic American Jewish institutions: the Union 
of American Hebrew Congregations (1873), at first a union only 
of synagogues in the middle west and south; the Hebrew Union 
college (1875), a rabbinical school; and the Central Conference 
of American Rabbis (1889), an association of Reform rabbis. 
Firmly believing in the ultimate triumph of the liberal-universalis- 
tic approach of Reform Judaism, he frowned upon a Jewish na- 
tional political state in Palestine, and he bitterly opposed the 
Zionist movement. 

\Vise died a t  Cincinnati on March 26, 1900. 
B ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ . - R e n z i n i S c e n c e s  by Isaac M .  Wise, ed. and trans. by D. 

Philipson (1901) ; D. Philipson and L. Grossmann (eds.), Selected 
Writings of Isaac M .  Wise (1900) ; Max B. May. Isaac Mayer Wise 
(1916) ; Dena Wilansky, Sinai to Cincinnati (1937) ; Nathan Glazer, 
American Judaism (1957) ; I .  Knox, Rabbi in America: the Story of 
Isaac M .  Wise (1957). (J. R. Ms.) 

WISE, JOHN (1652-1725), American clergyman and pam- 
phleteer in support of democratic government and liberty, was 
born at  Roxbury, Mass., in Aug. 1652. He was graduated from 
Harvard university in 1673; and after studying theology, he 
preached at  Branford, Conn., 1675-76, and at Hatfield, Mass., 
1677-78. He was ordained in 1683 as minister of Chebacco, a 
parish of Ipsmich, Mass., where he remained until his death. Wise 
led the citizens of Ipswich to resist the efforts of Gov. Edmund 
Andros to levy a province tax, and in Oct. 1687 he was tried and 
convicted, fined, deprived of his clerical office and put under peace 
bonds. Andros later reversed that part of the court's judgment 
that prohibited him from acting as a minister. Wise brought an 
action against Joseph Dudley, who had presided over the court 
that convicted him, for refusing to grant him the right of habeas 
corpus, and it is said that he was awarded damages. 

In  1705 Increase Mather published a pamphlet called Questions 

and Proposals, which outlined a plan to establish an organization 
of ministers in Massachusetts that would exercise the authority 
then invested in the individual churches. Fearing that this marked 
the beginning of a reactionary movement, Wise opposed the plan 
and in 1710 published the pamphlet The Churches Quarrel 
Espoused. I n  this he eloquently attacked the proposals of Mather, 
and the movement was completely defeated. I n  1717 Wise pub- 
lished A Vindication o f  the Governnzent o f  Nexl-England Churches, 
a pamphlet examining the principles of both civil and religious 
government. His essays were reprinted in 1772 and in 1860. I n  
support of the project of many liberal groups to  establish a mone- 
tary system based on paper money, he published a pamphlet in 
1721 entitled A Word  o f  Conzfort to a Melancholy Country.  H e  
died in Ipswich on April 8, 1725. 

WISE, STEPHEN SAMUEL (1874-1949), U.S. rabbi, for 
many years a leader of American Judaism and of the Zionist cause, 
was born March 17, 1874, in Budapest, Hung., and was taken 
to the United States in 1875, by his father, Rabbi Aaron Wise. 
H e  received his Ph.D. at  Columbia university in 1901, and his rab- 
binical training from private teachers, among them Rabbi Gustav 
Gottheil. After serving as rabbi to Congregation B'nai Jeshurun, 
Ic'e~v York city (1893-1900), and Temple Beth Israel, Portland, 
Ore. (1900-06), he was invited to become rabbi of Temple 
Emanu-El, S e w  York city, but not receiving adequate assurances 
of free speech in the pulpit, he declined the call, founding instead 
the Free Synagogue of New York city in 1907. Wise fought for 
civic morality and helped bring about the don~nfall of Richard 
("Boss") Croker, and later, with John Haynes Holmes in the Civic 
Affairs committee, of Mayor James J. Walker. At Basel, Switz., 
in 1898 he was English secretary at  the second Zionist congress, 
and thereafter became one of the foremost Zionist leaders. I n  
1915-16 \Vise was associated with Louis D. Brandeis and others 
in the American Je~vish congress; later he became president of the 
permanent American Jewish congress and the World Jewish con- 
gress. He helped represent the Jewish cause a t  the Versailles peace 
conference in 1919 and was the outstanding figure in mobilizing 
U.S. public opinion against Hitlerism in the 1930s. I n  1922 he 
founded the Jewish Institute of Religion and ordained many lead- 
ing American rabbis. He was a founder and editor of the magazine 
Opinion, author of The Improvement o f  the Moral Qualities 
(1902) and other works. For many years he conducted Sunday 
morning services a t  Carnegie hall, attracting great throngs of non- 
Jews and Jews. His work in synagogue social service and child 
adoption (in co-operation with his wife, Louise Waterman Wise) 
endures. Wise was of striking appearance, had a voice of remark- 
able resonance, and during his lifetime his name was a household 
word throughout the country. He died April 19, 1949. 

See Challenging Years, his posthumously published autobiography 
(1949) ; American Jewish Year Book,  1950, pp, 515-518, 325-526; Uni- 
versal Jewish Encyclopedia, vol. x, pp. 543-544. (L. I. h-.) 

WISEMAN, NICHOLAS PATRICK STEPHEN (1802- 
1865), English cardinal, was born at  Seville on Aug. 2, 1802, 
the child of Anglo-Irish parents recently settled in Spain for 
business purposes. On his father's death in 1805 he was brought 
to Waterford. H e  was educated a t  Ushaw college, near Durham, 
and at  the English college in Rome, of which he became vice- 
rector in 1827 and rector in 1828. He held the rectorship for 
1 2  years. From the first a devoted student and antiquary, he 
studied the oriental manuscripts in the Vatican library, and a first 
volume. entitled Horae Syriacm, published in I 8 2 7, gave promise 
of a great scholar. Leo XI1  appointed him curator of the Arabic 
manuscripts in the Vatican and professor of oriental languages 
in the Roman university. His student life was broken by the 
pope's command to preach to the English in Rome; he visited 
England in 183 5-36 and delivered lectures on the principles and 
main doctrines of Roman Catholicism in the Sardinian chapel, 
Lincoln's Inn Fields, and in the church at  Moorfields, later pulled 
do~vn. I n  1836 he founded the Dublin Review. 

I n  1840 he was consecrated bishop, and sent to England as 
coadjutor to Bishop Walsh, vicar apostolic of the Central district, 
and was also appointed president of Oscott college near Birming- 
ham. Oscott, under his presidency, became a centre for English 
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Catholics. The Oxford converts (1845 and later) added consid- 
erably to Wiseman's responsibilities. I t  was by his advice that 
Kewman and his companions spent some time in Rome before 
undertaking clerical work in England. Shortly after the accession 
of Pius I X  Wiseman was appointed temporarily vicar apostolic of 
the London district, the appointment becoming permanent in Feb. 
1849. On his arrival from Rome in 1847 he acted as informal dip- 
lomatic envoy from the pope, to ascertain from the government 
what support England was likely to give in carrying out the liberal 
policy with which Pius inaugurated his reign. In  response Lord 
Minto was sent to Rome as "an authentic organ of the British 
government," but the policy in question proved abortive. Wise- 
man threw himself into his new duties with many-sided activity. 
H e  was zealous for the establishment of religious communities, 
both of men and women, and for the holding of retreats and mis- 
sions. 

The progress of Catholicism was undeniable, but yet Wiseman 
found himself steadily opposed by a minority among his own 
clergy, who disliked his ultramontane ideas, his "Romanizing 
and innovating zeal." I n  July 1850 he heard of the pope's in- 
tention to create him a cardinal, and expected to be permanently 
recalled to Rome. But on his arrival there he Ascertained that a 
part of the pope's plan for restoring a diocesan hierarchy in Eng- 
land was that he himself should return to England as cardinal and 
archbishop of Westminster. When he reached London (Nov. I I )  
the whole country was ablaze with indignation a t  the "papal ag- 
gression," which was misunderstood to imply a new and unjusti- 
fiable claim to territorial rule. But IViseman wrote an admirable 
Appeal to the English People in which he explained the nature of 
the pope's action, and argued that the admitted principle of tolera- 
tion included leave to establish a diocesan hierarchy. 

Two years later Manning was appointed provost of Westminster 
and he established in Bayswater his community of the "Oblates 
of St. Charles." 

The last two years of his life were troubled by illness and by 
controversies in which he found himself, under Manning's influ- 
ence, compelled to adopt a policy less liberal than that which 
had been his in earlier years. Thus he had to condemn the 
Association for the Promotion of the Unity of Christendom, 
with which he had shown some sympathy in its inception in 1857, 
and to forbid Catholic parents to send their sons to Oxford or 
Cambridge. though at  an earlier date he had hoped (with New- 
man) that a t  Oxford at  least a college or hall might be assigned to 
them. Wiseman died on Feb. 16, 1865. Wiseman was one of the 
most learned men of his time. He combined with the principles 
known as ultramontane liberality of view in matters ecclesiastical. 
H e  insisted on a poetical interpretation of the church's liturgy; 
and while strenuously maintaining its divine commission to teach 
faith and morals, he regarded the church as in other respects a 
learner; and he advocated a policy of conciliation. 

(A. W. H u . ;  X.) 
WISHART, GEORGE ( c .  I j13-I j46), Scottish reformer, 

was accused of heresy in 1538, and fled to England, where a simi- 
lar charge was brought against him a t  Bristol in the following year. 
In  I 539 or I 540 he started for Germany and Switzerland, and 
returning to England became a member of Corpus Christi college, 
Cambridge. 

In  1543 he went to Scotland in the train of a returning embassy. 
Lt'ishart began to preach in 1544, a t  Perth, Edinburgh, Leith and 
Haddington. At Ormiston, in Dec. I 545: he was seized by the earl 
of Bothwell, and transferred by order of the privy council to 
Edinburgh castle on Jan. 19. 1546 Thence he was handed over 
to David Cardinal Beaton, who had him burned a t  St. Andrews 
on March I.  

See Knox's Hist.; Reg. P. C. Scotland; Foxe's Acts and Monuments; 
Hay Fleming's Martyrs and Confessors of St .  Andrews; Cramond's 
T r u t h  about Wishart (1898)  ; and Dictionary of ,Vational Biography, 
vol. Ixii. 

WISLICENUS, JOHANNES (1835-I~OZ),  German chem- 
ist, who did pioneer research on isomers, was born on June 24, 
1835. a t  Klein-Eichstedt in Thuringia and emigrated in 1853 to 
the U.S. with his father. He was assistant a t  Harvard to Eben 

Horsford, and in 1855 was appointed lecturer a t  the Mechanics' 
institute in New York. Returning to Europe in 18 56 he continued 
his studies at  Halle and Ziirich, where he was subsequently pro- 
fessor of chemistry (1864). He then obtained the chairs of chem- 
istry at Wdrzburg (1872) and Leipzig (188j). H e  died a t  Leipzig 
on Dec. 5 1902. 

Wislicenus' cork on lactic acid resulted in the discovery of 
two substances differing in physical properties though possessing 
a structure of proved chemical identity. He maintained (18731, 
before publication of the doctrine of Jacobus H .  van't Hoff and 
J. A. Le Bel, that the ordinary formulas did not afford an adequate 
explanation of certain carbon compounds, and suggested that ac- 
count must be taken of the differing spatial arrangement of their 
atoms. He is also known for his uork on acetoacetic ester and its 
application as a synthetical agent and for his syntheses in the 
pentamethylene series. 

WISMAR, a seaport town in the district of Rostock, Ger., in 
the former Land of Mecklenburg, a t  the southern end of the Bay 
of Jt'ismar, one of the best harbours on the Baltic, 2 0  mi. N. by rail 
of Schwerin. Pop. (1950) 47,786. Wismar is said to have re- 
ceived civic rights in 1229 and came into the possession of Meck- 
lenburg in 1301. In the 13th and 14th centuries it was a 
flourishing Hanse town, with important woolen factories. A plague 
carried off ~o .ooo  of the inhabitants in 1376. By the peace of 
Westphalia in 1648 it passed to Sweden, and in 1815 to Mecklen- 
burg. I t  was severely bombed in World War 11. 

WISSEMBOURG (~VEISSENBURG), a to- n of France, capi- 
tal of an arrondissement in the de'partement of Bas-Rhin. on the 
Lauter, at the foot of the eastern slope of the Vosges mountains, 
42 mi. N.E. of Strasbourg by the railway Basle-Strasbourg- 
hlannheim. Pop. (1954) 4.55 j. I t  grew up around a Benedictine 
abbey, founded in the 7th century by Dagobert 11, and became the 
seat of a famous school. There Otfrid, a native of the district, 
completed (c .  868) his Old High German Gospel book. (See 
GERNAN LITERATURE.) The town became a free imperial city 
in 1305. I t  has been the scene of two memorable battles. In  
Oct 1793 the Prussians and Saxons under the Austrian general 
Count D. S. von Wurmser stormed the "Weissenbourg lines." 
On Aug 4, 1870, the Germans, under the crolln prince of Prussia, 
gained there the first victory of the Franco-German War (4.v.). 

WISSLER, CLARK (1870-1947), U.S. anthropologist, best 
known as author of the standard book T h e  American Indian 
(1917), for developing the culture-area concept and as discoverer 
of the universal culture pattern, was born Sept. 18, 1870, in Wayne 
county, Ind. In  exhibiting the collections of material culture 
from the Indian tribes of North America at  the American Museum 
of Natural History, New York city, where he directed the research 
and exhibits programs in anthropology for nearly 40 years, he 
divided the continent into geographical provinces, each of which 
was conceived as the home of a distinct type of culture and of a 
typical tribe. This classification made it  possible to treat the 
American continents ethnographically and promoted discussion of 
culture centres and their problems. 

Educated in the public schools of his home county, he taught 
in rural communities and attended the state university (B.A., 
1897; M.A., 1899). In  1901 he received the Ph.D. in psychology 
under James McKeen Cattell a t  Columbia university, being one of 
the last professional anthropologists to be trained in another 
discipline. I t  was a natural progress from studies of mental dif- 
ferences to measurements of child development. And just as 
Franz Boas (9.v.) concentrated on developing anthropology as an 
academic discipline at  Columbia, so Wissler became its leader in 
the museum world. 

The preface to Robert and Helen Lynd's important sociological 
study Middletown (1937) attests his influence on the social sci- 
ences. He became a leading authority on the Dakota and Black- 
foot tribes and wrote five books and more than 200 scientific 
and popular articles, chiefly on the North American Indians and 
related anthropological subjects. After 1924 he was also a profes- 
sor in the Institute of Human Relations at  Yale university and a 
leader in the scientific councils of the nation. H e  died in New 
York city on Aug. 2 5 ,  1947. 
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In addition to T h e  American Indian, some of Wissler's more im- 

portant works are: Nor th  American Indians of the Plains (1912); 
M a n  and Culture (1923); T h e  Relation of Nature t o  Man i n  
Aboriginal America (1926) ; Introduction t o  Socid  Anthropology 
(1929) ; and Indians o f  the United States (1940). He also edited 
about 40 numbers of the Anthropological Papers of the American 
Museum of Natural History. 

For further information, see D. G .  Mandelbaum, Science, 107:338- 
339 (1948) ; G. P. Murdock, Amer. Anthrop., 50:292-304, with bibli- 
ography; N. C. Nelson, Amer. Antiq., 13:244-247, for family history 
and museum career (1948) ; R. H. Lowie, Amer. Anthrop., 51:527-528, 
with supplementary facts. (W. N. F.) 

WISTER, OWEN (1860-1938). C.S. writer, whose novel The  
Virginian helped establish the cowboy as a U.S. folk hero and 
stock fictional character, was born in Philadelphia, Pa.; July 14, 
1860. He was a favourite grandson of the English actress Fanny 
Kemble (see KEMBLE [family]). On graduating from Harvard in 
1882, he intended to devote himself to music and for two years 
studied composition in Paris. Ill-health forced his return to the 
United States; and he spent the summer of 188 j in Wyoming. on 
the advice of the physician-novelist S. Weir h1itchell ( q . y ~ . ) .  In  
the fall Wister cntered the Harvard lam school, graduating in 1888, 
and, after being admitted to the bar in 1889, practised for two 
years in Philadelphia. He continued spending his summeis in the 
west, and in 1891, after the enthusiastic acceptance by Harper's 
of two of his ~vestern sketches, he devoted himself to a literary 
career. He died at  North Kingstown, R.I., J u b  21, 1938. 

His novel T h e  Virginian (rgoa), a humorous account of the 
misadventures of an easterner in Wyoming, was a great popular 
success and did as much to shape the romantic conception of the 
cowboy west as any other single work. Two earlier books. Red 
Men and W h i t e  (1896) and Lin  McLean  (18981, also contributed 
to the legends of the cunning horse thief, the chivalrous rancher 
and the vanishing red man. Philosophy 4 (1903), a diverting 
college story, and Lady  Baltimore (1906), a romance of old 
Charleston, were also popular. U7ister's other work8 include: 
T h e  Dragon of Wan t l ey  (1892), a novel; C'lysses S. Grant (1900) ; 
T h e  Seven Ages of I.Vas/zirzgton (1907) ; Roosev?lt: the Story o j  
a Friendship, 1880-1919 (1930), concerning his long acquaintance 
with Theodore Koosevelt, a Harvard classmate; and two politico- 
social works on Anglo-American relations, T h e  Pentecost oJ 
Calamity (191 j )  and Neighbors Henceforth (1922). He also 
wrote a number of books, for children. Wlster's collected writings 
were published in 11 volumes in 1928. His journals and letters 
from 188 j to 189 j were published in Owen LVister Out W e s t ,  edited 
by Fanny Kemble U7ister (1958). 

BIBLIOGRAPHY.- J. B. Hubbell, 
"Owen Wister's Work," South At- 
lantic Quarterly (Oct. 1930) ; Fran- 
ces Kemble U7ister Stokes, My Fa- 
ther, Owen Wister (1952) ; N. 0. 
pus:, "Fifty Years of The Virgin- 
tan, Papers of the Bibliogr. Soc. of 
America (2nd quarter 1952). 

WISTERIA, a genus of high- 
climbing woody vines (named 
after Caspar Wistar, distin- 
guished U.S. physician and scien- 
tist, and later spelled Wistar ia) ,  
of the pea family (Leguminosae) , 
inhabiting China, Japan and east- 
ern North America. The garden 
wisterias are mostly W. sinensis 
of China and W. fioribunda of 
Japan; their violet-blue spring- 
blooming flowers, borne in long 
drooping racemes, are effective 
floral decorations against a house 
wall or on trelliswork. Varieties 
of these two species provide a 
wide range of colours from white 
through shades of pink, to red 
and purple. The North Ameri- 
can species B'. fnl tescens,  found WISTERIA BLOSSOMS (WISTARIA)  

in southern states, has lilac-purple, fragrant flowers, and W. mac-  
rostachya of the central U.S. has much longer racemes of similar 
colour. Wisterias, propagated by seed, division, layering and cut- 
tings, thrive in deep rich soil. They are hardy in mild climates of 
the northern U.S. and southern England. By pruning of the Asi- 
atic species it is possible to make floriferous standards. 

WITAN or WITENAGEMOT, the council of the Anglo-Saxon 
kings. I t  was in no sense a popular assembly, and its com- 
position was determined by the king's pleasure. H e  would natu- 
rally wish to consult his greater nobles and his bishops, and such 
men were normally found in attendance a t  his councils. The  eccle- 
siastical element was sometimes reinforced b y  the abbots of im- 
portant monasteries. The king's household officers were usually 
present, and the council generally included a varying number of 
thegns without specific duties a t  court. The general character of 
the council underwent little change throughout the Old English 
period, though it inevitably tended to become a larger body as the 
king of Wessex developed into a king of all England. I t s  essential 
duty was to advise the king on all matters touching uhich he  
chose to ask its opinion. I t  attested his grants of land to churches 
or laymen, it consented to his issue of new laws or new statements 
of ancient custom, and it helped him to deal with rebels and per- 
sons suspected of disaffection. King Alfred asked its advice about 
the testamentary disposition of his private inheritance. I n  late 
Old English times the witan had ceremonial functions. I t  attended 
the king when he received ambassadors, and in the 11th century, 
if not earlier, joined him in public feasting a t  Easter, Whitsuntide 
and Christmas, commonly meeting for this purpose a t  Winchester, 
Westminster and Gloucester. At other times the king would 
summon his witan to attend him wherever he might choose. Im-  
portant meetings of king and council were held in royal manors 
such as Wantage in Berkshire, Calne in Wiltshire and Andover in  
Hampshire. In  its composition and duties the witan closely re- 
sembled its successor, the Commune Concil ium of the Anglo- 
Norman kings, the fundamental difference between these bodies 
being the feudal tie which connected the baronial councillors of 
the Korman time with the klng. (F. M. S.) 

WITCHCRAFT. The actual meaning of this word appears 
to  be the art or craft of the wise, as the word "witch" is allied 
with '%it," t o  know. From about the I 5th century the word has 
been almost exclusively applied to workers of magic, whether 
male or female. Magicians and sorcerers are  known in all parts 
of the world; among savage communities they are usually credited 
with supernatural powers by their fellow tribesmen (see  MAGIC). 
Divination (a . v . )  or foretelling the future is one of the common- 

\ '  , - 
est forms of witchcraft; when this is done in the name of the 
deity-of one of the established religions it  is called prophecy; 
when, however, the divination is in the name of a pagan god i t  
is mere v-itchcraft. This distinction is very clear in the account 
of the contest between Moses and pharaoh's magicians as given 
in Exodus; but in the demotic story, which appears to give the 
F:gyptian version of the incident, the wise priest of Egypt defeats 
the miserable foreign sorcerer whom he had saved from the 
water when a child. 

Mediaeval Witches.-In England the legal definition of a 
witch is, according to Lord Coke, "a person who hath conference 
with the Devil to consult with him or to do some act." 

The word "devil" (9 .v . )  is a diminutive from the root "div," 
from which we also get the word "divine." I t  merely means "little 
god." I t  is a well-known fact that when a new religion is estab- 
lished in any country, the god or gods of the old religion becomes 
the devil of the new. 

When exanlining the records of the mediaeval witches, we are 
dealing with the remains of a pagan religion which survived, in 
England at  least, till the 18th century, 1,200 years after the intro- 
duction of Christianity. The practices of this ancient faith can 
be found in France a t  the present day, though with the name of 
the deity changed; and in Italy la zlecchia religione still numbers 
many followers in spite of the efforts of the Christian Church. 

The number of the witches put to death by  the inquisitors and 
other persecutors in the 16th and 17th centuries is a proof of the 
obstinate paganism of Europe. Whole villages followed the be- 
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licfs of their ancestors; and in many cases the priests, drawn 
from the peasant class, were only outwardly Christian and carried 
on the ancient rites; even the bishops and other high eccles~astics 
took part.  As c i ~  iliz'ttion increased and Christianity becdme more 
firmly rooted, the old religion retreated to the less frequented 
parts of the country and w,is practised by the more ignorant 
members of the community. This is very noticeable in the in- 
numerable trials of the 15th to the 16th centuries. 

T h e  Witch-cult.- The religion consisted of a belief in a god 
incarnate in a human being or an animal, and thus resembled in 
many ways the religions of numerous primitive peoples of the 
present day. This god, who was always called the Devil by the 
Christian recorders of the trials, appeared to his worshippers dis- 
guised in various animal forms or dressed inconspicuously in 
black. The earliest form of the animal disguise is the figure of the 
man clothed in a stag's skin with antlers on his head, ahich is 
among the paheolithic paintings in a cave in Arikge in southern 
France. Another early example is carved on a slate palette of the 
prehistoric period of Egypt, in this case the man is disguised as 
a jackal. The goat di5guiie is not found in Great Bzitain though 
common in France and Germany, where it is probably the sur- 
vival of the god Cernunnos. In  the British Isles the usual forms 
were the bull, the dog and the cat. 

The  rites ui th  which this god was worshipped are known to 
all students of primitive or savage religions, ancient and modern. 
The  sacred d'lnces, the feasts, the chants in honour of the god, 
the liturgical ritual, and above all the ceremonies to promote 
fertility, occurred at  public assemblies as now in the islands of 
the Pacific or in Africa. The fertility rites attracted the special 
attention of the recorders of the legal trials. But to the fol- 
lowers of the old god these rites were as holy as the sacred 
marriage was to the ancient Greeks; to  them, as to  the Greeks, 
it was the out~vard and .i.isihle sign of the fertility of crops and 
herds which should bring comfort and wealth and life itself. 

The  assemblies or "Sabbaths" took place four times a year; 
on Feb. 2 (Candlemas), May-eve (knonn later as Roodmas), 
Aug. I (Lammas), and Kovember-eve (All Hallow E'en). To  
these joyous meetings came all the worshippers, from far and 
ne'tr, to  the number of many hundreds, old and young, men, 
women and children, till the scene was like a great fair with 
d'lncing and singing and feasting. The celebrations began in the 
evening, lasted all night, and ended a t  dawn. These were the 
great Sabbaths, and the dates show that the year was divided at 
M a y  and November. This dikision shows that the religion dates 
back to a primitive period, probably before the introductio~l of 
agriculture though after the domestication of animals, for the 
festix als emphasize the seasons of the breeding of animals. There 
were, however, smaller meetings (known in France as "esbats"), 
which took place weekly or a t  short irregular intervals. To these 
came the principal members of the cult, who held a position 
analogous to the priesthood Therc were in each district a band 
of such persons, in number 13, i.e., a chief or "devil" and 12 

members. This band was known as a "Co~~en." They celebrated 
the religious rites, they practised as healers under the leadership 
and instruction of their divine master, and were the consultants 
in all cases where "witchcraft" was required. The earliest record 
of a Coven is in the H a ~ z d l y n g  S y n n e ,  a work of the early 14th 
century, in which the (Christian) priest's daughter and 12 "fools" 
danced in the churchyard as a coueyne.  The next record is in the 
15th century in the trial of Gilles de Rais, where it  is apparent 
that he and his associates were 13 in number in the practice of 
their rites. In  the later trials the word Coven is continually 
used, and the number in a Coven is always 13. 

One of the most impressive and important rites was the sacri- 
fice of the god, which took place at intervals of seven or nlne 
years. The accounts suggest that the sacrifice was by fire (for 
similar sacrifices see Frazer's Golden Bough). 

T h e  Familiars.- There are two kinds of familiars, the divin- 
ing familiar and the domestic familiar. The divining familiar is 
common to the ahole of Europe and is found in all records of 
the trials. I n  ancient Rome divination by animals, especially by 
birds, was know11 ac "Augury," and was considered a legit- 

imate means of learning the future, but when it Jvas practised 
by "\vitches" in the 16th and 17th centuries their persecutors 
claimed that they were inspired by the Devil. As a rule the 
witches were instructed by their chief in the method of divining 
by animals, and he usually appointed the class of animal which 
each witch was to use. Thus Agnes Sampson of Korth Berwick 
divined by dogs, so also did Elizabeth Style in Somerset; John 
Walsh of Netherberry in Dorset had "a gray blackish culver," 
and Alexander Hamilton in Lothian divined by a "corbie" ar  a 
cat. In  France the familiar was always a toad, which was con- 
sulted before going on a journey or undertaking any enterprise. 

Spells a n d  Charms.-Forms of words with manual ges- 
tures are used in all countries and in all periods to produce re- 
sults which cannot be obtained by physical means. They may 
be used for good or evil purposes, for the benefit of the user or 
for the benefit of someone else. A gooti harvest, a good catch of 
fish, a favourable wind for a ship, victory over an enemy, could 
all be obtained by formulae of words addressed to the appro- 
priate power. But as the power was always incomprehensible, 
not to say freakish, it was necessary that it should be approached 
by those who knew the right methods. Sacrifice (q.v .)  in the 
temples of the ancient civilization was among the means to pro- 
pitiate the god and render him favournble to the petitions of his 
worshippers. When, however, there was more than one god, it 
is obvious that if a prayer were ineffectual in one temple nothing 
could be easier than to petition another deity. 

Among the ritual methods to destroy an encmy one of the 
most ancient as well as the most dramatic was the making of an 
image, generally in wax, to represent the enemy, and gradually 
destroying it. The earliest recortl of this charm is in the trial of 
some women and ofhcers of the harem of Rameses 111. in Egypt, 
about 1100 B.C. They made wax images of the Pharaoh with 
magical incantations. but unfortunately the record gives only 
the outline of the trial without details. 

Transformat ion  i n t o  A n i m a l s  (see LYCAXTHROPY).-The 
belief that certain persons can transform themselves into animals 
is common to all parts of the world. The power belongs to the 
skanzan or priest. A wound inflicted on a human being when in 
animal shape is believed to be visible when the person resumes 
his human form. The method of transformation was by putting 
on the skin of the animal, as did Sigmund the Volsung when he 
became a wolf. This being the case, it is obvious that the wounds 
received by the transformed person must certainly have remained 
when he returned to his proper shape. 

T h e  Suppression of Witchcraft.- In comparing the witches 
and witch-cult of the middle ages with the rites and beliefs of 
pagan religions, whether ancient or modern, it  becomes abund- 
antly clear that in Europe traces of the ancient heathenism sur- 
vived the adoption of Christianity. I t  was only when the new 
religion had gained sufficient strength that it ventured to try con- 
clusions with the old. Backed by the civil law, it overcame the old 
religion, not only by persuasion but by the use of force, just as it 
destroyed the ancient religion of Egypt and in later times the 
religion of the Aztecs. That the old religion mas not an ordinary 
heresy is clearly shown by the fact that in England. Scotland. 
France. Germany. Italy, SJI-itzerland, the Setherlands and in 
New England in the days of Cotton &lather. the clergy as well as 
the laity hunted down and hrought to trial and death persons 
suspected of ~~i tchcra f t .  For particulars of the Salem witchcraft 
delusion. ser SALEM. 

BIBLIOGRAPHY.-For general works, see N. Remy, Dacvzonolatrie 
(Lyons, I j y j )  ; Lecky's Nist. of Ratiorzalism ix Ezlrope, vol. i (new 
ed., 1910 ) ;  H. IVilliams, Superstitions of IVitchcrirft (186.5); J .  
Baissac, Les glands Jonrs dc la Sot.cellerie (1890) ; isr. G. Soldan, 
Grsrh. der II~xrtzprozr.sse (new ed., ~ ( j r o )  : E. H .  Tylor, Prin~itive 
Culture (new ed., 1920) ; &I. A. Murray, Witrh-cult i n  W e s t .  Ezlrofie 
(1921) ; J .  W. Wickwar, Witchcraft and the Black Art (192;) ; M. 

Summers, Hist. of Witchcraft end Demonology (1926), Geog. of 
Witchcraft (1927) and (ed.), J. Sprenger and H. Institoris, Mallelus 
Maleficarz~m (1928). For EXGLAND, see J. Glanvil, Sadducismt~s Tri- 
umphatus (1681) ; R. Scot, Discoverie o f  Witchcraft  (1584); W .  
Notestein, Hist. of Witclzcru,'t in England (1911) ; SCOTLAND: Pitcairn, 
Criminal Trials (4 vols., 1830-33) ; FRAXCE: Roguet, Discours des Sor- 
ciers (1608) ; P. de Lancre, Tableau rte l'lnconstance des mauaais 



Anges ( 1 6 1 2 )  and l'lncrddulitd et Mescrkance du SortilZge (1622) ; 
Bodin, Fldau des Ddmons (1616) ; J. Garinet, Hist. de la Magie en 
France (1818)  ; BELGIUM: Cannaert, Procis des SorciZres en Belgique 
(1847) ; ITALY: C .  G. Leland, Aradia (1890,) ; AMERICA: Burr (ed.) , 
Narrative of the Witchcraft C u e s  (1914) .  (M. A.  M.) 

W I T C H E S '  - BROOM 
(HEXENBESEX), the name ap- 
plied to peculiar broomlike out- 
growths on the branches of a 
number of trees. They consist 
of a closely set cluster of fine 
slender branches. generally ar- 
ranged more or less parallel to 
each other and often originating 
from an enlarged axis. 

The growths may be caused by 
the attack of a m ~ t e  (E~zop l t ye s  
rudis)  associated with species of 
the fungus Taphrina but in most 
cases are due to a plant parasite 
alone, either a fungus or one of 
the scaly or dwarf mistletoes 
(Arcezlthobiunz) found especially 
on pine, larch and fir. 

Some witches'-brooms caused 
by fungi are Tapl~rinalazrre~rcia on 

J O H N  H. GERA R D  

ferns (P i e r i s ) ,  Tnphrina cerasi on W , T c ~ E S .  .BROOM CLUSTERS ON A 

cherry and three other species af-  H A C K B E R R Y  T REE 

fecting birch, alder and ironwood. 
WITCH HAZEL, the common name for a Xorth American 

shrub, Hamamelis virginiana (family Hamamelidaceae). native to 
low woods from Nova Scotia to Minnesota and south to Florida 
and Texas. I t  grows from 10 to 25 i t .  high, with smooth. wavy- 
toothed leaves, somewhat unequal a t  the base. The shoxvy bright- 
yellow flowers, borne in profuse axillary clusters, appear in autumn 
as the leaves are falling. The fruit, a hard, woody capsule that 
matures during the ensuing summer, contains two black shining 
seeds, which are forcibly ejected mhen the fruit is ripe. -4 fluid 
extract, prepared from the leaves: is used as a tonic and as an 
astringent lotion. The name witch hazel is derived from the use 
of the twigs as divining rods, just as hazel twigs were used in Eng- 
land. The North American witch hazel is occasionally planted for 
ornament, as are the allied H. japonica of Japan and H .  mollis of 
China. H .  macrophylla, with leaves roughened by persistent 
tubercles, is a small tree of the southern Gulf states of the U.S. 

See E. J .  Fulling, "American Witch Hazel: History, Komenclature 
and Modern Utilization," Econ. Bot., 7 : 3  59-381 (1953).  

WITCHWEED, any plant of the genus Strign in the figwort 
family, including about jo species of the old-world tropics and 
one species introduced into the southeastern United States. About 
ten species are destructive as parasites on such crops as maize, 
sorghum. rice, sugar cane and tobacco. Witchweeds are branched 
herbs, six inches to two and one-half feet tall, with opposite or 
alternate. usually narrow and rough or sometimes scalelike leaves. 
The two-lipped flowers. solitary in axils of upper leaves, are red. 
yellow, purplish, bluish or white. if'itchweed seeds, minute and 
produced in great numbers, germinate when in contact with a host 
root. Roots of the parasite establish and maintain connection 
with the host. 

The first four to six weeks of the life cycle are spent under- 
ground. where the young plant is entirely dependent upon its host. 
After emergence, the plant can photosynthesize its own food but 
takes water and minerals from the host. The parasite dies mhen 
its seeds mature or when the host is harvested. Host plants appear 
stunted and chlorotic, often showing signs of wilting; they may 
not yield at all, or their yield may be sharply reduced. Severe 
infestation may kill the host. 

Control measures include the use of herbicides and the growing 
of catch crops (in this case, host plants that are plowed under 
before the mritchweeds can mature seeds, thereby killing both host 
and parasite) or trap crops (plants that stimulate witchweed 
germination but do not serve as satisfactory hosts). The growing 
of catch or trap crops over several years can almost eliminate 

witchweeds from an area. Among certain crop plants, especially 
sorghum, witchweed-resistant varieties have been developed. 

Members of the genus Alectra (also in the figwort family), 
some of which parasitize legumes and tobacco in Africa and sugar 
cane in tropical America, are sometimes called witchweeds. See 
also SCROPHULARIACEAE. 

See Hilda McGrath et al., Witchweed (Striga psiatica), a New Para- 
sitic Plant in the United States, U.S. Department of Agriculture, Agri- 
cultural Research Service, Plant Disease Epidemics and Identification 
Section, Special Publication no. ro (May 15, 1957). ( J .  W .  T T. )  

WITHER, GEORGE (1588-1667). English poet and satir- 
ist, son of George Wither, of Hampshire, was born a t  Bentworth, 
near Alton, June 11, 1588. He went to Magdalen college, Ox- 
ford. He wrote an elegy (1612) on the death of Prince Henry, 
and a volume of gratulatory poems (1613) on the marriage of 
Princess Elizabeth. but his uncompromising character soon got him 
into trouble. In  1611 he published Abuses S tr ip t  and Tt'hipt, 2 0  

satires against revenge, ambition, lust and other abstractions. 
I n  1613 five editions appeared, and he was lodged in Narshal- 
sea prison. The influence of Princess Elizabeth, supported by 
a loyal "Satyre" to the king, secured his release after a few 
months. He had figured as one of the interlocutors, "Roget," in 
his friend William Brom-ne's Shepherd's Pipe, with which were 
bound up eclogues by other poets, among them one by IVither, 
and during his imprisonment he wrote what may be regarded as 
a continuation of Browne's work, T h e  Shepherd's Hunt ing  (printed 
161 j ) ,  eclogues in which the two poets appear as "Willie" and 
"Roget" (in later editions "Philarete"). The fourth of these 
eclogues contains a famous passage in praise of poetry. After 
his release he was admitted (161 j) to Lincoln's Inn: and in the 
same year he printed privately Fidelia, a love elegy, of which 
there is a unique copy in the Bodleian. Other editions of this 
book, which contained the lyric "Shall I, wasting in despair," 
appeared in 1617 and 1619. In  1621 he returned to the satiric 
vein with Wither's  Mo t to .  ~ V e c  habeo, nec careo, nec curo. Over 
30,000 copies of this poem were sold. according to his own ac- 
count, within a few months. Like his earlier invective, it was said 
to be libelous, and Wither was again imprisoned, but shortly 
afterward released without formal trial on the plea that the book 
had been duly licensed. I n  1622 appeared his Faire-Virtue, The 
Mistress of Phil' Arete. 

Wither begah as a moderate in politics and religion, but from 
this time his Puritan leanings became more and more pronounced, 
and his later work consists of religious poetry, and of controversial 
and political tracts. His Hymnes  and Songs of t he  Chz~rch (1622- 
23) were issued under a patent (later disallowed) of King James I 
ordaining that they should be bound up with every copy of the 
authorized metrical psalms offered for sale. ( S e e  HYMNS.) 
Wither was in London during the plague of 1625; and in 1628 
published Bf-itain's Remembrancer,  a voluminous poem on the 
subject, which he had to print with his own hand in consequence 
of his quarrel with the Stationers' company. In  1635 he was 
employed by Henry Taunton, a London publisher. to write Eng- 
lish verses illustrative of the allegorical plates of Crispin van 
Passe, originally designed for Gabriel Rollenhagen's -%'zccleus e m -  
b lematum selectissimorum (1610-1613). The book was published 
as a Collection of E m b b m e s ,  Ancient and Moderne ,  of which the 
only perfect copy known is in the British museum. The best of 
Wither's religious poetry is contained in Heleluiah: or Britain's 
Second Remembrancer,  printed in Holland in I 641. Besides 
hymns proper, the book contains songs of singular beauty. espe- 
cially the cradle song ("Sleep. baby, sleep, what ails my dear"). 

Wither had served as captain of horse in 1639 in the expedi- 
tion of Charles I against the Scottish Covenanters. but three years 
af ter  the Scottish expedition, a t  the outbreak of the Great Re- 
bellion, he definitely sided with the parliament. H e  sold his 
estate to raise a troop of horse, and was placed by a parliamentary 
committee in command of Farnham castle. After a few days' 
occupation he left the place undefended. and marched to London. 
His own house near Farnham was plundered. and he himself was 
captured by a troop of Royalist horse, owing his life to the inter- 
vention of Sir John Denham on the ground that so long as Wither 
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lived he himself could not be accounted the worst poet in Eng- 
land. After this episode he was promoted to the rank of major. 
H e  was present a t  the siege of Gloucester (1643) and at  Xaseby 
(1645). H e  had been deprived in 1643 of his nominal command, 
and of his comn~ission as justice of the peace, in consequence of 
an attack upon Sir Richard Onslow, who was. he maintained, 
responsible for the Farnham disaster. In  the same year parlia- 
ment made him a grant of iz.ooo for the loss of his property, 
but he apparently never received the full amount. An order was 
made to settle a yearly income of £150 on Wither, chargeable on 
Sir John Denham's sequestrated estate: but there is no evidence 
that he ever received it. A small place given him by the pro- 
tector was forfeited "by declaring unto him (Cromwellj those 
truths which he was not willing to hear of." At the Restoration 
he was arrested, and remained in prison for three years. He died 
in London on May 2,  1667. 

His extant writings, catalogued in Park's British Biblio~rapher, 
number over a hundred. Sir S. E. Brydges published T h e  Shephevd's 
Hunting ( I S I ~ ) ,  Fidelia (181s) and Fair Virtye (1818), and a selection 
appeared in Stanford's Works  of the British Poets, vol. v (1619). 
Most of Wither's works were edited in 2 0  volumes for the Spenser So- 
ciety (1871-82) ; a selection was included by Henry hlorlcy in his 
Companion Poets (1891) ; Fidelia and Fair 17irtue are included in Ed- 
ward Arber's English Garner (vol. iv, 1882; vol. vi, 1883) and an 
excellent edition oi T h e  Poetry o f  George Wi ther  was edited bv F. Sidr- 

societies, added Hebrew and French to the curriculum, provided 
scientific equipment and set out immediately on a quest for more 
money and more students. 

From his arrival he was an enthusiast about America. He en- 
couraged Scottish immigration, and in the dispute with the mother 
country ranged himself uncompromisingly on the side of the 
colonists. The loyalism of the Scots Regulators in the Carolinas 
especially troubled him. He presided over the Somerset county 
committee of correspoqdence in 1775-76; was a member of two 
provincial congresses; and in 1776-79 and 1780-82 he was a 
member of the Continental Congress. 

He was the only clergyman to sign the Declaration of Inde- 
pendence; and in general he played a creditable part in the con- 
gressional body both in debate and on committees. He was 
especially distinguished for the soundness of his financial views, 
some of which were published later in his Essay o n  Money (1786). 
He died on his farm, Tusculum, near Princeton, Nov. 15, 1794. 

The first edition of IfTitherspoon's IVorks was published in four 
volumes in Philadelphia in 1800 with a biographical account by 
John Rodgers. A nine-volume edition was published in Edinburgh 
in 1804--05. 

See his Lectures on iMoral Philosophy (1912), ed. by V. L. Collins, 
and the biography President Witherspoon by the latter, 2 vol. (1925). 

. . 
wick in 1902. WITNESS, in law, a person who is able from his knowledge WITHERITE, a mineral consisting of barium carbonate! was or experience to make statements relevant to  matters of fact in  
named after W. Withering. who (in 1784) recognized it to be dispute in a court of justice. The relevancy and probative effect 
chemically distinct from barite. Although barite is the principal of the statements which he makes belong to the law of evidence 
source of barium, witherite is a favoured material for the prepara- (q"v.) .  In  the present article it  is only proposed to deal with mat- 
tion of other barium compounds because of its solubility in com- ters concerning the position of the witness himself. I n  England, in 
mon acids. I t  is used in the casehardening process to introduce the earlier stages of the common law, the jurors seem to have been 
carbon into the surface of steel; in sugar refining; in the manu- the witnesses, for  they were originally chosen for their knowledge 
facture of heavy clay products, enameled iron and glass; and as a or presumed knowledge of the facts in dispute, and they could paint filler. (and can) be challenged and excluded from the jury if related to  

The formula is BaCO,, and the mineral crystallizes in the ortho- the parties or otherwise likely to show bias. 
rhombic system. The crystals are invariably twinned together. ~ ~ ~ ~ ~ t ~ ~ ~ ~ , ~ ~ d ~ ~ ~  views as to  the persons competent to 
giving rise to pseudohexagonal forms; the faces are usually rough give evidence are very different from those of Roman law and the 
and striated horizontally. The mineral is colourless to dull white systems derived from it. In Roman law the testimony of many 
or grayish. The hardness is 3-3.5; the specific gravity. 4.29 persons was not admissible without the application of torture, and 
Witherite occurs in low-temperature hydrothermal veins associated a large body of possible witnesses was excluded for reasons which 
with barite and ores of lead and silver. The deposits in Scotland have now to be witnesses were 
and Northumberland, Eng., have been mined cOmmercially. subject to rules which have long become obsolete. Witnesses must 

iD. L. G.) be idonei or duly qualified. Minors, certain heretics, infamous 
WITHERSPOON, JOHN (1723-17941, Scottish-American persons (such as women convicted of adultery), and those in- 

Presbyterian minister and president of the College of Kew Jersey terested in the result of the trial were inadmissible. parents and 
(now princeton university), nras born at  Gifford, Scot., probably children could not testify against one another, nor could slaves 
on Feb. 5, 1722 or 1723. He was educated a t  the Haddington against their masters, nor those a t  enmity with the party against 
grammar school and the University of Edinburgh (M.A., 1739). whom their evidence was offered. Women and slaves could not 
where he completed his theological studies in 1743. He was called act as witnesses to  a will. There were also some hard and fast 
to the parish of Beith in 1745 and in 1757 became pastor at Pais- rules as to number. Seven witnesses were necessary for  a will, 
ley. His militant tendencies, which later made him a prominent five for a mancipatio or manumission, or to determine the ques- 
figure during the American Revolution, manifested themselves at  tion whether a person were free or a slave As under the Mosaic 
the invasion of the Young Pretender and in his ecclesiastical con- law, two witnesses were generally necessary as a minimum to prove 
troversies. any fact. Unius responsio testis omnino non nudiatur are the words 

These he waged by sermon, debate, pamphlet and essay, reveal- of a constitution of Constantine. The evidence of a single wit- 
ing himself as a keen dialectician, an effective satirist and a con- ness was semi-plena firobatio, to be supplemented in de- 
vincing and entertaining speaker. Among his chief publications fault of a second witness, b~ torture or reference to oath. The 
of this period are Ecclesiastical Characteristics ( l753) ,  Essay on canon law followed the Roman law as to competence, but ex- 
Justification (1756) and a three-volume collection of his essays and tended the disabilities to excommunicated persons and to a layman 
doctrinal sermons (1  764). in a criminal charge against a clerk, unless he were actually the 

Witherspoon's popularity as a preacher is shown by his refusal prosecutor. The evidence of a notary was generally equivalent to  
of calls to Dundee, Dublin and Rotterdam; but his acceptance of that of two ordinary witnesses. The evidence of the pope and that 
a second call to the presidency of Princeton in 1768 marked a turn- of a witness who simply proved baptism or heresy (according to 
ing point in his career. Thereafter, although he was received some authorities) are perhaps the only other cases in which canon 
warmly by the American Presbyterian Church and although he law dispensed with confirmatory evidence. I t  is probable that the 
took a prominent part in the meetings of the synod and was first incompetence of Jews as witnesses in Spain in the 14th and 15th 
moderator of the general assembly which he had advocated, he centuries was based on what is termed "want of religion," i.e., her- 
was more distinguished as an educator and as a statesman than as esy or unwillingness to take the Christian oath on the gospels. But 
a clergyman. in England until their expulsion they were on the status of slaves 

H e  seems to have brought to the struggling little college centred (captivi) of the king, A policy similar to  that of the Roman law 
in Nassau hall a vision of its potentialities as a cultural agency as was followed for centuries in England by excluding the testimony 
well as a training school for ministers. He opened a grammar of parties or persons interested, of witnesses for a prisoner, and of 
school, announced graduate courses, encouraged the undergraduat,e infamous persons, such as those who had been attainted or had 



WITNEY 
been vanquished in the trial by  battle, or had stood in the pillory. there was a lack of reciprocity, for the prosecutor was a compe- 
All these were said vocem non habere. I n  the days of trial by bat- tent witness because the Crown is the nominal prosecutor. The  
tle a party could render a witness against him incompetent by chal- rule had to a certain extent a beneficial effect fo r  the defence, in  
lenging and defeating him in the judicial combat. Women were saving the accused from cross-examination, which in certain peri- 
generally regarded as wholly or partially incompetent. English ods and in political trials would have ied to abuse. On the aboli- 
law had also certain rules as to  the number of witnesses neces- tion of other disqualifications that of the accused was left. This 
sary. Thus under a statute of 1383 (6 Rich. 11. st. 2 c, 5) the num- inconsistency led to much legal discussion and to piecemeal and, 
ber of compurgators necessary to  free an accused person from ultimately, complete change in the law. Between 1872 and 1897 
complicity it1 the peasant revolt was fixed at  three or four. Five some 26 acts were passed rendering accused persons and their 
was the number necessary under the Liber feudorum for proving wives or husbands competent (but not in general compellable) 
ingratitude to  the lord. witnesses in particular criminal cases; and finally, by the Criminal 

I n  the course of the gradual development of the law of evidence, Evidence Act, 1898, which abrogates the common law rule above, 
which is in a sense peculiar to the English system, the fetters of and in practice supersedes, but does not repeal, the particular 
the Roman rules as to witnesses were gradually shaken off. In statutes just mentioned, and does not apply to  Ireland, every 
civil cases all disabilities by interest, relationship, sex or crime person charged with an offence, whether solely or jointly, and the 
have been swept away. The witness need not be ido~zeous in the wife or husband of such person is rendered a competent witness 
Roman sense, and objections which in Roman law went to his com- for  the defence, subject to certain specified conditions. For  these 
petence, in English law go to his credibility. The only general test conditions, and for  the rules regulating the attendance, oaths, 
of competency is now understanding. I t  excludes lunatics, idiots, examination, and privileges of witnesses, see EVIDENCE. 
dotards and children of tender years; a person convicted of per- The attestation of documents out of courts of justice is ordi- 
jury is said to be competent if convicted at common law, but in- narily not on oath; but where the documents have to be  proved 
competent if convicted under the act of Elizabeth. No trial ever in  court the attesting witnesses are sworn like others, and the 
takes place now under this act, and on this point the act seems only judicial exception is that of witnesses ordered t o  produce 
to have been virtually repealed by Lord Denman's act (1843; 6 documents (called in Scotland "havers") who are not sworn un- 
and 7 Vict. C. 85). The disqualification is not absolute as to luna- less they have to verify the documents produced. Questions as  t o  
tics; as to children it  is sometimes made to depend on whether competence (including questions of the right to  affirm instead of 
they are able to understand the nature of the witness's oath. swearing or as to the proper form of oath) are settled by  examin- 
And in certain cases within the Criminal Law Amendment Act, ation by the court without oath on what is termed the voir dire. 
1885, and the Prevention of Cruelty to Children Act, 1904, the The evidences of judicial witnesses is taken viva voce a t  the trial, 
unsworn evidence of children of tender years is admissible but except in interlocutory proceedings and in certain matters in the 
needs corroboration. chancery division and in bankruptcy courts Where the witness 

xon-judicial witnesses are those who attest a n  act of unusual cannot attend the court or is abroad his evidence may be  taken 
importance, for the due execution of which evidence may after- in writing by a commissioner delegated by the court, or by a for- 
wards be required. They are either made necessary by law, as eign tribunal under letters of request issued by the court in which 
the witnesses to marriages and wills, or used by general custom, the cause is pending. The depositions are returned by  the dele- 
as the witnesses to deeds. I n  some cases the attestation has be- gated authority to  the court of trial. Under English law evidence 
come a mere form, such as the attestation of the lord chancellor must be taken viva voce in a criminal trial, with a few exceptions, 
to a writ of summons. (See WRIT.) e.g., where a witness who has made a deposition before a magis- 

Number.-The rule of English law as to the number of wit- trate a t  an earlier stage in the case is dead or unable t o  travel, or 
nesses necessary is expressed in the phrase testes ponderanfur no% in certain cases within the Merchant Shipping Acts, o r  of offences 
numerantur. But there are certain exceptions, all statutory. Two in India Or by Crown officials out of England 1x1 Europe corn- 
witnesses are necessary to make a will valid; two are required to m i ~ ~ z o n s  vogatoire.3 are freely used to obtain written depositions 
be present a t  a marriage and to attest the entry in the marriage for  the purpose of criminal trials, and are allowed to be executed 
register; and in the case of blasphemy, perjury, personation and in 
most forms of treason, two or more witnesses are necessary to On charges of treason lists of the witnesses to  be called by the 
justify conviction. Witnesses to bills of sale under the Bills of Crown must be supplied to the accused. In ordinary indictable 
Sale Act, 1882, and witnesses on a charge of personation at  cases there is no such obligation, but the names of the witnesses 
elections9 are required to be "credible." And in the case of dis- for  the crown are written on the back of the indictment; and 
honour of a foreign bill of exchange the evidence of a notary where the witnesses have not been examined a t  the preliminary 
public is required, probably a survival from the law merchant or enquiry it  is now established practice to require notice to  the 
a concession to Continental practice. A warrant of attorney must accused of their names, and a prCcis of what they will be called 
be attested by a solicitor, and certain conveyances of property to Prove. I n  Scotland, in all indictable cases, a list of witnesses 
held on charitable uses must be attested by two solicitors. In must be served on the accused (the panel) (1887, c. 35), and the 
certain civil cases the evidence of a single witness is not sufficient Same rule is observed in France. In  the United States the same 
unless corroborated in some material particular-not necessarily course is adopted where a capital offence is charged. 
by another witness-e.g., in actions of breach of promise of mar- (IV F C : S  L P H )  
riage, or affiliation proceedings and matrimonial causes, or where WITNEY, a market town and urban dlstrlct In the Banbury 
unsworn evidence of children is admissible. I n  practice, but not in parliamentary dl\ won of Oxiordshlre Eng on the it ~ndrush  rl\ er,  
strict law, the evidence of a n  accomplice is required to be a tributary of the Thames 1 2  ml K ItT oi Oxford by road Pop 
corroborated. (19j1)  6 j jq Area a o sq ml Wltney, part11 due to lts positlon 

I n  criminal cases an accused person could not formerly be in the Cot-nolds ( q  'L ) \?here vast numbers of sheep \%ere formerly 
sworn as a -itness or examined by the court, though he was free ralied 1s the seat of an old-established ~ndustr)  in blanket maklng. 
to make statements. The origin of this rule is by some traced and glo%es and other noollen goods are also made The great 
to  the maxim nenLo tenetur prodere seipsum, by others to the church of St Mary IS cruc~form n ~ t h  a lofty central tower and spire 
theory that the petty jury were the prisoner's witnesses. More- (Early English) and a Norman porch Among the gray stone bulld- 
over, witnesses for the defence could not be examined on oath in ings are the grammar school (founded In 1663) the butter cross 
cases of treason and feiony until 1702 in England, 1 7 1  I in Ireland (1683 ) and the old blanket hall ( I ;  21). 
and 173j in Scotland The husband or wife of the accused could The manor of lV~tneq mas held by the see of Winchester before 
not be examined on oath as a witness either for the prosecution or the Conquest In the mlddle ot the 18th century ~t mas leased by 
the defence except in prosecutions for treason or for personal in- the b~shop of IV~nchester to the duke oi l\larlborough lf'itney n a s  
juries dbne by one spouse to the other. This exclusion was in a borough by prescrlptlon at least as early as 1 2 7 8  and sent repre- 
accord with the disqualification of parties to civil causes; but sentatives to parl~ament falrly regularly iron1 131 1-1 2 to 13 59-60 



VVITOWT-WITT 
There is reference to a fulling mill in a charter of King Edgar dated Putten. As alderman and later as burgomaster (1666 and 1667) 
909. In 1641 the blanket weavers petitioned the crown against of Dordrecht, he became a deputy to the states of Holland, in 
vexatious trade regulations; in 1673 the town is described as "driv- which capacity he accompanied De Ruyter on his famous expedi- 
ing a good trade for blankets and rugs." In 1710 the blanket weav- tion against Chatham in 1667 and took part in the great naval fight 
ers obtained a charter making them into a company, consisting of a against the united English and French fleets a t  S o u t h ~ ~ o l d  bay in 
master. assistants, two wardens and a commonalty. 1672. Compelled by illness to leave the fleet, De Witt found on 

See J .  A. Giles, History of Witney (1852) ; W. J.  Monk, History o j  his return to Dordrecht that the Orange party was in the ascendant 
W i t n e y  (1894). and that he and his brother were being vehemently criticized. For 

WITOWT or WITOLD (13 jo-1430), grand-duke of Lithuania, an account of his subsequent imprisonment, trial and death, see 
son of Kiejstut, prince of Samogitia, first appears prominently WITT, JOHAN DE. (E.  H.  K.)  
in  1382, when the Teutonic Order set him up  as a candidate for WITT, JOHAN DE (1625-1672), Dutch statesman who was 
the  throne of Lithuania in opposition to his cousin Jagiello grand pensionary of Holland from 1653 to 1672, was born at  
(see WLADISLAUS), who had treacherously murdered Witowt's Dordrecht on Sept. 24, 1625, of one of the ruling families of the 
father and seized his estates. Witowt, however, convinced him- urban patriciate. His father, Jacob, six times burgomaster of 
self that the German knights wcre far  more dangerous than his Dordrecht and for many years one of the town's representatives in 
Lithuanian rival; he accepted pacific overtures from Jagiello the states of Holland, mas a strenuous adherent of the so-called 
and became his ally. When Jagiello ascended the throne of States party (see HOLLAND: History). 
Poland as Wladislaus 11. in 1386, JVitowt was a t  first content In 1650 Johan was appointed pensionary of Dordrecht, which 
with the principality of Grodno; but jealousy of Skirgiello, one made him the leader of the town's deputation to the states of 
of Jagiello's brothers, to whom Jagiello committed the govern- Holland at  the time when the states came into conflict with the 
ment of Lithuania, induced Witowt to ally himself once more youthful prince of Orange, William 11, over the question of the 
with the Teutonic Order (treaty of Konigsberg, May 24, 1390). disbanding of troops. William, who found himself supported by 
H e  strengthened his position by giving his daughter Sophia in the army and by some of the other provinces, seized six of the 
marriage to  Vasily, grand-duke of Muscovy; but he never felt leaders of the States party and imprisoned them in Loevestein 
secure beneath the wing of the Teutonic Order, and when Jagiello castle; among these was Jacob de Witt. The sudden death of 
removed Skirgiello from the government of Lithuania and RTilliam I1 in Nov. 1650 led to a reaction. He left only a post- 
offered it  to Witowt, the compact of Ostrow (5th of August 1392) humous child, afterward William I11 of Orange, and the principles 
settled all differences between them. of the states triumphed. 

Nevertheless, subsequent attempts on the part of Poland to I t  was his father's position which gave Johan his opportunity, 
subordinate Lithuania drove Witowt for the third time into but his own eloquence, wisdom and business ability caused him to 
the arms of the Order, and by the treaty of Salin in 1398, Witowt, be appointed grand pensionary of Holland on July 23, 1653, a t  28. 
who now styled himself Supremzts Dux Lithuaniae, ceded his He was re-elected in 1658, 1663 and 1668 and held office until just 
ancestral province of Samogitia to  the knights, and formed an before his death in 1672. His first years of office were among 
alliance with them for the conquest and partition of Pskov and his most difficult because the first Anglo-Dutch war (see DUTCH 
Great Novgorod. He nourished the grandiose idea of driving out WARS) had taken the Dutch unprepared and made them suffer 
the hordes of Tamerlane, freeing all Russia from the Tatar yoke, severely through the loss of their carrying trade. Yet the peace 
and proclaiming himself emperor of the North and East. This concluded in 1654, although advantageous to England, was a com- 
dream of empire was dissipated by his terrible defeat on the promise. The peace treaty included a secret article by which the 
Lower Dnieper by the Tatars on Aug. 12, 1399. H e  was now province of Holland pledged itself never to appoint in future a 
convinced that the true policy of Lithuania was the closest stadholder or a captain general. This act of exclusion was aimed 
possible alliance with Poland A union between the two countries at the young prince of Orange. De Witt, although he himself 
was effected a t  Vilna on Jan. 18, 1401, and was confirmed and favoured the exclusion, resigned himself only reluctantly to de- 
extended by subsequent treaties. Witowt \q7as to reign over claring it on the occasion of the Anglo-Dutch peace treaty and at  
Lithuania as an independent grand-duke, but the t ~ v o  states were the request of Cromwell. 
to be indissolubly united by a common policy. The result was The policy of De R7itt after the peace of 1654 \\,as mainly suc- 
a whole series of Tyars with the Teutonic Order. which now cessful. He restored the public finances and extended Dutch 
acknowledged Swidrygiello. another brother of Jagiello, as grand- commercial supremacy in the East Indies. In  1658-60 he sus- 
duke of Lithuania; and though S~vidrygiello was defeated and tained Denmark against SLveden. Relations with England, how- 
driven out by Witowt. the Order retained possession of Samogitia. ever, remained strained. The restoration of King Charles I1 did 
and their barbarous methods of "converting" the wretched in- not alter. the situation (although the act of exclusion was re- 
habitants finally induced JVitowt to rescue his fellow-country- scinded) and war broke out again in 1665. The grand pensionary 
men a t  any cost from the tender mercies of the knights. went to sea with the fleet and inspired all by his calmness in danger, 

I n  the beginning of I409 Witowt concluded a treaty with energy in action and inflexible strength of will. I t  mas due quite 
Jagiello at  Novogrudok for the Purpose. and on July 19. 1410. the as much to De LVitt's organizing ability and diplomacy as to De 
combined Polish-Lithuanian forces. reinforced by Hussite aux- Ruyter's brilliant seamanship that the treaty of Breda (July 1667) 
iliaries. crossed the Prussian border. The rival forces encountered w7as so honourable to the United Provinces. In the same year 
a t  Gr i ine~a ld .  or Tannenberg, and there on July 14 or 15. 1410. De Witt made the states of Holland promulgate the Eternal edict 
was fought one of the decisive battles of the world, for the which abolished the function of stadholder of Holland and declared 
Teutonic Knights suffered a crushing blow from which they never the functions of stadholder of any province and captain general 
recovered. After this battle Poland-Lithuania began to be re- to be incompatible. 
garded in the west as a great power, and Witowt stood in high In 1668 De With was forced by the diplomacy of Charles 11 to 
favour with the Roman curia. In I429 ivitowt revived his claim sign jVith England and Sweden the Triple alliance rn,hich checked 
to a kingly crown, and Jagiello reluctantly consented to his cousin's Louis XIV!s attempt to take possession of the Spanish Nether- 
coronation; but before it could be accomplished Witowt died at lands for France. He rightly foresaw that this would make the 
Troki:on Oct. 27. 1430. (R.  N. B.1 French king an enemy of the Dutch. Louis managed to detach 

WITT, CORNELIS DE (1623-1672), Dutch statesman, Charles from the Dutch, and in 1672 France and England de- 
brother of Johan de JJTitt: with \irhose policies he was closely as- clared war on the United Provinces. Louis himself headed the 
sociated, was born at  Dordrecht in 1623. He became an alderman splendid French army which invaded the republic and conquered 
of that town in 1648. After the victory of the so-called States the larger part of the country. This was the signal for the Orangist 
party and the death of William I1 of Orange in 1650 he ~ ~ s s  able, party to overthrow De Witt and his supporters. Johan's brother 
because of the ascendancy of his brother, the grand pensionary, Cornelis was arrested (July 24) on an improbable charge of con- 
to acquire much power, being appointed governor of the Land of spiring against the prince of Orange. 



WITTE-WITTENBERG 
On Aug. 4, Johan de Witt resigned the post of grand pensionary. 

Cornelis &as put to the torture and, on Aug. 20, sentenced to 
deprivation of his offices and banishment. On the same day Johan 
went to visit him in the Gevangenpoort at The Hague. A vast 
crowd. hearing this, collected outside and finally burst in, seized 
the tn70 brothers and tore them to pieces. William 111, who had 
become stadholder of Holland in July, made no move to have 
the mob dispersed or the murderers punished. 

There are editions of Johan de Witt's correspondence by 
R.  Fruin and others, 4 vol. (1906-13) and 2 vol. (1919-22). 

BIBLIOGRAPHY.-J. Geddes, History o f  the Adnzinistration of John 
de W i t t ,  yol. i (1879 ; no more published) ; A. Lefkvre-Pontalis, Jean de 
W i t t ,  grand pensionnaire de Hollande (1884)  ; N. Japikse, Johan de W i t t  
(1928) ; P .  Geyl, Oranje en Stuart 1641-1672 (1939). (E. H. K . )  

WITTE, SERGE JULIEVICH, COUNT (1849-191j), 
Russian statesman, was born at  Tiflis. He entered the service of 
the Odessa State railway in 1877 and facilitated the transport of 
troops to Turkey in 1877-78. He became general traffic manager 
of the South-Western railway of Russia and member of an imperial 
commission to study railway construction and management. Vish- 
negradski, minister of finance, recognized his ability and made 
him head of the railway department in the finance ministry. In  
1892 he was promoted to minister of ways of communication, 
and in 1893 he succeeded Vishnegradski. 

Witte was an ardent disciple of Friedrich List and sought 
to develop home industries by means of moderate protection and 
the introduction of foreign capital for industrial purposes. At 
the same time he succeeded by drastic measures in putting a 
stop to the great fluctuations in the value of the paper currency 
and in resuming specie payments. The rapid extension of the 
railway system was also largely due to his energy and financial 
ingenuity. In  foreign policy he extended Russian influence in 
northern China and Persia. Witte struggled for what he con- 
sidered the liberation of his country from the economic bondage 
of foreign nations. During his ten years' tenure of the finance 
ministry he nearly doubled the revenues of the empire, but he 
made for himself a host of enemies. He was transferred, there- 
fore. in 1903 from the influential post of finance minister to the 
ornamental position of president of the committee of ministers. 

The disasters of the war with Japan, and the rising tide of 
revolutionary agitation, compelled the government to think of 
appeasing popular discontent by granting administrative reforms, 
and the reform projects were revised and amended by the body 
over which Witte presided. But the Witte reforms were ob- 
structed by the other departments, especially by the police. Nat- 
urally the influence of a strong man made itself felt, and the 
president became virtually prime minister; but he did not ad- 
vance very far in this legislative work, and later he was trans- 
formed into a diplomatist and sent to Portsmouth, N.H., US. ,  
in Aug. 1905. to negotiate terms of peace with the Japanese 
delegates. In these negotiations he showed great energy and 
decision, and contributed largely to bringing about the peace. 
On his return to St. Petersburg he had to deal. as president of 
the first ministry under the new constitutional regime, with a 
very difficult political situation (see RCSSIA: H i s t o r y ) ;  he was 
no longer able to obtain support, and early in 1906 he was 
dismissed. His last service to the emperor had been to raise 
a large loan in France which made the government practically 
independent of the Duma. He died a t  St. Petersburg on March 1 2 ,  
1915 

WITTELSBACH, the name of an important German family, 
taken from the castle of bTittelsbach, which formerly stood near 
Aichach on the Paar in Bavaria. In  1123, Otto V, count of 
Scheyern (d. I I j j). moved the residence of his family to MTittels- 
bach, and called himself by this name. His descendants bore sim- 
ply the title of counts of Scheyern until about 1116. when the 
emperor Henry V recognized Count Otto V as count palatine in Ba- 
varia. His son, Count Otto VI; who succeeded his father in 1 1  jj, 
accompanied the German king Frederick I to Italy in I I j4, where 
he distinguished himself by his courage, and later rendered valu- 
able assistance to Frederick in Germany. When Henry the Lion, 
duke of Saxony and Bavaria, was placed under the imperial ban 

in 1180. Otto's services were rewarded by the investiture of the 
dukedom of Bavaria at  Altenburg. Bavaria was ruled by the Wit- 
telsbachs from that time onward until the revolution of 1918, and 
the history of the house is closely connected with the history of 
Bavaria (q v.) .  The ancestral castle of Wittelsbach was destroyed 
in 1208. 

I n  1329 the most important of various divisions of the Wittels- 
bach lands took place. By the treaty of Pavia in that year, Louis 
IV. German king, formerly duke of Bavaria, granted the Palatinate 
of the Rhine and the upper Palatinate of Bavaria to his brother's 
sons. Rudolph I1 (d. 1353) and Rupert I .  Rupert, who from 
1353 to 1390 was sole ruler, gained the electoral dignity for the 
Palatinate of the Rhine in 13 j6 by a grant of some lands in upper 
Bavaria to the emperor Charles IV. I t  had been exercised from 
the division of 1329 by both branches in turn. The descendants 
of Louis IV retained the rest of Bavaria, but made several divisions 
of their territory, the most important of which mas in 1392, when 
the branches of Ingoldstadt. Munich and Landshut were founded. 
These were reunited under Albert IV, duke of Bavaria-Munich 
(1447-1 jog), and the upper Palatinate was added to them in 1628. 
Albert's descendants ruled over a united Bavaria, until the death 
of Duke Maximilian I11 in 1777. when it passed to the elector 
palatine Charles Theodore. The Palatinate of the Rhine. after 
the death of Rupert I in 1390. passed to his nephew. Rupert 11, 
and in 1398 to his son, Rupert 111, who was German king from 
1400 to 1410. On his death it was divided into four branches. 
Three of these had died out by I 559, and their possessions were 
inherited by the fourth. or Simmern, line, among whom the Palati- 
nate (q v ) \?as again divided. 

In  1i42, after the extinction of the two senior lines of this 
family. the Sulzbach branch became the senior line, and its head, 
the elector Charles Theodore, inherited Bavaria in 1777. He died 
in 1799, and Llaximilian Joseph, the head of the Zweibrucken 
branch. inherited Bavaria and the Palatinate. H e  took the title 
of king as Maximilian I. The Wittelsbachs gave three kings to 
Germany, Louis IV, Rupert and Charles VII. Members of the 
family were also margraves of Brandenburg from 1323 to 1373, 
and kings of Sweden from 1654 to 1718 

WITTENBERG, a tomn in Halle district, Ger., on the Elbe, 
j9 mi. S.W. of Berlin. Pop. (1950) 49 852. 

Wittenberg is mentioned as early as 1180. I t  mas the capital 
of the little duchy of Saxe-Wittenberg, the rulers of which after- 
ward became electors of Saxony. The Capitulation of Witten- 
berg (1547) is the name given to the treaty by which John 
Frederick the Magnanimous was compelled to resign the electoral 
dignity and most of his territory to the Albertine branch of the 
Saxon family. I t  was occupied by the French in 1806, and re- 
fortified in 1813 by command of Napoleon; but in 1814 i t  was 
stormed by the Prussians. I ts  defenses were dismantled in 1873. 

Part of the Augustinian monastery in which Luther d ~ e l l e d  has 
been fitted up as a Luther museum. The Augusteum mas built in 
I 564-83 on the site of the monastery The Schlosskirche, to the 
doors of which Luther nailed his famous 9j theses in 1517. dates 
from 1439-99; it was, however, seriously damaged by fire during 
the bombardment of 1760, was practically rebuilt, and has since 
been restored. The old mooden doors, burned in 1760, were re- 
placed in 18j8 by bronze doors, bearing the Latin text of the 
theses. In  the interior of the church are the tombs of Luther 
and Melanchthon. The parish church, in ~+hich  Luther often 
preached, a a s  built in the 14th century, but has been much 
altered. The University of JVittenberg, founded in I 502, was 
merged in the University of Halle in 181 j Luther x a s  appointed 
professor of philosophy there in I j08: and the new university 
rapidly acquired a considerable reputation from its connection 
with the early Reformers. In  opposition to the strict Lutheran 
orthodoxy of Jena it represented the more moderate doctrines of 
Melanchthon The ancient electoral palace is another of the build- 
ings that suffered severely in 1760; it now contains archives. 
Melanchthon's house and the house of Lucas Cranach the elder 
(7472-1 j j3) who mas burgomaster of Wittenberg. are also pointed 
out. The spot. outside the Elster gate, where Luther publicly 
burned the papal bull in 1520, is marked by an oak tree. 



WITTGENSTEIN- 
WITTGENSTEIN, LUDWIG (JOSEF JOHANN) 

(1889-1951). the philosopher whose work was a major factor in 
the rise of the several schools of logical positivism, linguistic 
analysis and semantics in the second quarter of the 20th century, 
was born in Vienna on .4pril 26, 1889; his family was of Jew- 
ish descent Wittgenstein studied engineering at  Berlin and at 
Manchester and, from 1912, logic and philosophy a t  Cambridge. 
H e  fought in the Austrian army in WorId War I and was a prisoner 
in Italy from 1918 to 1919. After working as a schoolmaster in 
lower Austria (1920-26) and as an architect in Vienna (1926-z8), 
he returned to Cambridge in 1929, becoming Ph.D. in the same 
year. Subsequently he mas fellow of Trinity college (1930-36), 
lecturer (1930-35) and professor of philosophy (1939-47). In 
1938 he became a naturalized British subject. H e  died in Cam- 
bridge on April 29, 19 51. 

The only book that Wittgenstein published in his lifetime was 
the Tractatus logico-philosophicus (German original, 1921; Ger- 
man-English parallel text. 1922). Posthumous publications in- 
clude Philosophische Untersz*chz~rtgen (Eng. trans.. Philosophical 
Investigations, 19 53) and Bemerkungen uber die Grundlagen der 
Mathemat ik  (Eng. trans., Remarks  on the Foundations of ~Wathe-  
matics,  I 9 56). He wrote in a simple. nontechnical and occasionally 
aphoristic prose of high stylistic merits. 

I n  his Tractatus Wittgenstein taught that the world con- 
sists of "things" (simples) which are configurated to "atomic 
facts." Things in the world are represented by names in lan- 
guage. In  the "elementary proposition" names are configurated 
to a "picture" of a possible state of affairs. Language, thus, is a 
picture of reality. Significant propositions, which are not elemen- 
tary, are "truth-functions" of elementary propositions. Among 
truth-functions a singular position is held by tautologies. Tau- 
tologies are true, regardless of the truth or falsehood of elemen- 
tary propositions. All truth ~5hich is a priori or logical, as distinct 
from experiential or factual, is, according to the T r a c t a t u ~ ,  tau- 
tological truth. hfetaphysical and ethical propositions in Wlttgen- 
stein's view, cannot be expressed in language. Philosophy is none 
of the sciences. I t  is an activity, the objective of which is to 
make us see nhat  cannot be sald-the limits of language-through 
clearly displaying the logical grammar of propositions. 

The Tractatus profoundly affected logical positivism (9.v.) 
The idea that all meaningful propositions are truth-functions of 
elementary propositions \\hich stand in a picturing relation to 
reallty was interpreted by the logical positivists as requiring the 
dependence of meaning upon verifiability through sense experi- 
ence. This interpretation, hoaever, has no ground in Wlttgen- 
stein's n ork. 

Later. Wittgenstein's thought underwent great changes. But 
the problem of language remained central in his work. In  Phzlo- 
sophical Inv~s t i ga f ions  he studies "language games" or simplified 
linguistic situations in which the actual working of language is 
perspicuously displayed. When a great variety of such language 
games is presented, it becomes clear that there is no general form 
of proposition or "essence" of symbolism. The mutual inter- 
relatedness of the various language games, mhich together consti- 
tute all the variety of linguistic usage, is a family resemblance. 
Any member of the family resembles some other member But 
there is no single pervading feature marking them all as members 
of the same family. 

The family character mhich belongs to the concept of language 
is also true of other concepts, such as "name," "meaning," "num- 
ber," "proof" and "consciousness," in the nature or essence of 
which philosophy has traditionally been interested. The moral 
taught by the study of language games, in which such concepts are 
used, is thus that the philosopher's quest for essences is an un- 
easiness of the mind that originates from a misunderstanding of 
our ordinary use of words and can be allayed by a perspicuous 
presentation of the linguistic situation. In his later work, more- 
over, Wittgenstein regards philosophy as a logical clarification of 
thought through a "critique of language," not as a theory about 
the foundations of knowledge or the nature of reality. 

Much of vha t  has become known under the names of "analytic," 
"linguistic" or "semantic" philosophy is inspired by Wittgenstein's 

teaching at  Cambridge in the 1930s and 1940s or by his published 
work. Wittgenstein tended, however, to repudiate the results of 
his influence and was probably justified in thinking that his ideas 
were usually misunderstood and distorted even by those who pro- 
fessed to be his disciples. 

See G.  H von Wright, "Ludwig Wittgenstein, a Biographical Sketch," 
Philosophical Review, 64 527-545 (Oct. 1955). ( G .  H. v. W ) 

WITU, formerly a rebel state on the east African coast op- 
posite Lamu Island and stretching from Kipini (2" 30' S.) to 
lfanda bay (2' S.). I t  was founded in 1856 by Ahmed Fumo Luti, 
nicknamed Simba ("the Lion"). who was nominally a subject of 
the sultan of Zanzibar. In  1885 the German government in its 
anxiety to forestall British expansion in east Africa induced Ahmed 
to accept German protection. In  1890, however, the protectorate 
was transferred to Britain as a result of the Anglo-German agree- 
ment of that year. The administration was undertaken by the 
Imperial British East Africa company, but after continuous trouble 
between the company and Ahmed's successors the protectorate nras 
placed under sovereignty of the sultan of Zanzibar. In  1895 Witu 
came directly under the control of the British foreign office and 
now forms part of the Lamu district of Kenya colony. The con- 
struction of the Uganda railway in the late 1890s drew away many 
people, and this, together with the abolition of slavery, and, in 
1907, of the status of slavery, caused much of the area to revert 
to bush. (K. I.)  

WITZ, KONRAD ( c .  1400-c. 1445). painter, active in Basel, 
one of the first masters of modern realism and one of the first land- 
scape painters, but a painter of the monumental not the narrative 
Dutch style, was born c. 1400 in RottmeiI. Wiirttemberg. In 1435 
he acquired citizenship of Basel, having entered the painters' guild 
in 1434. The panels for three altars have been preserved: 
the Heilsspiegelaltar (Mirror of Salvation altar; Basel, Berlin, 
Dijon). in which he created thickset, monumental figures; the altar 
from Geneva cathedral (museum), dated 1444, where in the course 
of illustrating Peter's draught of fishes he presented a wide land- 
scape of Lake Geneva; and some panels of the Virgin (Basel, 
Xurnberg, Strasbourg) as well as small pictures (Berlin, Naples). 
In these late works he prepared the way for the perspective draw- 
ing of modern art. 

See W. Uberwasser, Konrad Witz (1938) ; J .  Gantner, Konrad Witz 
(1942).  (-4. SE.) 

WIVALLIUS, LARS (1605-1669), Swedish poet and adven- 
turer, whose lyrics s h o ~ i ~  a feeling for the beauties of nature new to 
Swedish poetry, was born at  Wivalla in 1605. He studied at  Upp- 
sala and in 1625 left Sweden to travel in Germany, France, Italy 
and England. Frequently posing as a nobleman, he swindled his 
way across Europe, being imprisoned for a time in Kiirnberg. 
Back in Sweden (1629), by false pretenses he succeeded in marry- 
ing the daughter of a nobleman, but was found out and again im- 
prisoned. In 1634 he mas deported to Kajaneborg, northern 
Finland, where he spent seven years of severe hardship. Subse- 
quently he became an advocate in Stockholm, where he died on 
April 6, 1669. 

Unscrupulous and antisocial, in his youth Wivallius was full 
of gaiety. Of his many ballads. written mainly in prison, the best 
are those inspired by longing for freedom (for example, "Ack liber- 
tas," an ode to liberty) and love of nature, in which, with grace 
and feeling, he sings of the creatures of field and forest, of May 
rain and of wanderings under the stars. 

Wivallius' collected works were published, with a life, by H. 
Schiick, 2 vol. (1893-95). 

See S. Ek, Studier i Wivalliusvisornas kronologi (1921) and Lars 
Wioallius oisdiktning (1930). ( S .  H. L.) 

WIVELISCOMBE, a small market town in the Taunton par- 
liamentary division of Somerset, Eng., 11 mi. 1V.N.W. of Taunton 
by road. Pop. (1951) 1,218. An urban district from 1894 to 
1933, it is now a parish in the rural district of iVellington. Re- 
mains of prehistoric earthworks exist in the hills near the town 
and several hoards of Roman coins have been found. The town is 
probably Saxon in origin and for centuries was a manor and an 
occasional residence of the bishops of Bath and IVells. A centre 
of the west country cloth industry until the 19th century, the town 



WLADISLAUS 
became principally a n  agricultural and brewing centre. The 
church, completely rebuilt in 1829, is a remarkably interesting 
structure. (T. J. HT.) 

WLADISLAUS (WLADISLAW), the name of four kings of 
Poland and two Polish kings of Hungary1. 

L~'LADISLAGS I.  ( I  260-1333), king of Poland, called Lokietek, 
or "Span-long," from his diminutive stature, was the re-creator 
of the Polish realm, which at  the end of the 13th century had 
split up into 14 independent principalities, and become an easy 
prey to her neighbours, Bohemia, Lithuania and the Teutonic 
Order. I n  1296 the gentry of Great Poland elected Wladislaus, 
then prince of Cujavia, to  reign over them; but later changing 
their minds, placed themselves under the protection of Wenceslaus, 
king of Bohemia, who was crowned at  Gnesen in 1300. Wladislaus 
obtained the support of Pope Boniface VIII., and on the death of 
iVenceslaus in 1305 Wladislaus succeeded in uniting beneath his 
sway the principalities of Little and Great Poland. He had a long 
struggle with the towns and the prelates headed by Muskata, 
bishop of Cracow. H e  managed to suppress the magistrates of 
Cracow, but had t o  invoke the aid of the Teutonic Order to save 
Danzig from the margraves of Brandenburg; phereupon the Order 
not only proceeded to treat Danzig as a conquered city, but 
claimed possession of the whole of Pomerania. Wladislaus ap- 
pealed to Pope John XXII .  (1317) and ultimately (Feb. 9, 1321) 
obtained locally a judgment with costs against the Order, which 
however, appealed to Rome and got the judgment reversed. The 
result was a six years' war (1327-33) between Poland and the 
Order, in which all the princes of Central Europe took part, Hun- 
gary and Lithuania siding with Wladislaus, and Bohemia, Masovia 
and Silesia with the Order. I t  was early on Sept. 27, 1332, that 
'CVladislaus, with his Hungarian allies, inflicted upon the knights 
their first serious reverse, at Plowce. In  March 1333 he died. He 
had laid the foundations of a strong Polish monarchy, and with 
the consent of the pope revived the royal dignity, being crowned 
king of Poland at Cracow on Jan. 20, 1320. 

See Max Perlbach, Preussisch-polnische Studien zur Geschichte des 
Mittelalters (Halle, 1886) ; Julius A. G. von Pflugk-Harttung, Der 
dezltsche Orden im Kampfe Ludwigs des Bayern mit der Kurle (1900). 

WLADISLAUS II., JAGIELLO (1350--1434), king of Poland, was one 
of the 12 sons of Olgierd, grand-duke of Lithuania, whom he suc- 
ceeded in 13 7 7. From the first Jagiello was involved in disputes 
with the Teutonic Order, and with his uncle, Kiejstut, who ruled 
Samogitia independently. By the Treaty of Dawidyszek (June I ,  
1380) he contracted an alliance with the knights, and two years 
later, enticed Kiejstut and his consort to Krewo and there treacher- 
ously murdered them (Aug. IS, 1382). This foul deed naturally 
drove Witowt ( q . v . ) ,  the son of Kiejstut, into alliance with the 
Order. But the two soon made common cause against the knights 
and invaded Prussian territory. In  search of allies, Wladislaus in 
1384 offered his hand to Jadwiga, the young queen of Poland, on 
condition they shared the Polish crown. Jadwiga renounced her 
previous fiancC, li7illiam of Austria. Jagiello was elected king of 
Poland as Wladislaus 11.; on Feb. IS, 1386, he adopted the Cath- 
olic faith, and on Feb. 18 he married Jadwiga. H e  at  once pro- 
ceeded to convert Lithuania to his new faith. At Vilna, on Feb. I 7, 
1387, a stately concourse of nobles and prelates, headed by the 
king, proceeded to the grove of secular oaks beneath which stood 
the statue of Perkunos and other idols, and in the presence of an 
immense multitude hewed down the oaks, destroyed the idols, 
extinguished the sacred fire and elevated the cross on the dese- 
crated heathen altars, 30,000 Lithuanians receiving Christian bap- 
tism. A Catholic hierarchy was immediately set up. Ruthenia 
with its capital Lemberg was persuaded to acknowledge the do- 
minion of Poland; and there on Sept. 27, 1387, the hospodars of 
Walachia and bIoldavia submitted voluntarily to Polish suzerainty. 

'In Hungarian history the Polish Wladislaus (Mag. Ullszl6) is 
distinguished from the Hungarian Ladislaus (Liszlo). They are 
reckoned separately for purposes of numbering. Besides the f ladislaus 
kings of Poland, there were three earlier dukes of this name: Wladislaus 
I. (d. rroz), Wladislaus 11. (of Cracow, d. 1163) and Wladislaus III., 
duke of Great Poland and Cracow (d. 1231). By some historians 
these are included in the numbering of the Polish sovereigns, King 
Wladislaus I. being thus IV. and so on. 

The knights endeavoured to re-establish their position b y  sowing 
dissensions between Poland and Lithuania. I n  this f o r  a time 
they succeeded (see WITOWT); but in 1401 Jagiello recognized 
Witowt as independent grand-duke of Lithuania (union of Vilna, 
Jan. 18, I ~ O I ) ,  and their union was cemented in the battle of 
Griinewald, which shook the fabric of the Order to  its foundations. 

Jagiello was married four times. At the dying request of the 
childless Jadwiga he espoused a Styrian lady, Maria Cillei, who 
bore him a daughter, also called Jadwiga. His third wife, Eliza- 
beth Grabowska, died without issue, and in 1422 Jagiello married 
Sonia, princess of Vyazma, a Russian lady rechristened Sophia, 
who bore him two sons, Wladislaus and Casimir, both of whom 
ultimately succeeded him. Jagiello died at  Grodko near Lemberg 
in 1434. During his reign Poland had risen to  the rank of a great 
power, a position she was to  retain for nearly 2 0 0  years. 

WLADISLAUS 111. (1424-1444), king of Poland and Hungary, 
the eldest son of Wladislaus II. ,  Jagiello, by his fourth wife, 
Sophia of Vyazma, was born a t  Cracow, Oct. 31, 1424, succeeding 
to the throne in his tenth year. H e  had a turbulent minority; 
but Poland was wisely controlled by Zbigniew Olesnicki, while 
Wladislaus himself defeated the arch-traitor Spytek of Melztyn 
a t  Grotnik on May 4, 1439. On the sudden death of the emperor 
Albert, who was also king of Bohemia and Hungary, the Hunga- 
rians elected Wladislaus king, and he was crowned a t  Buda in July 
1440. For three years, however, he had to fight against the parti- 
sans of the widowed Empress Elizabeth, till Pope Eugenius IV. 
mediated between them to enable Wladislaus to  lead a crusade 
against the Turks. At the head of 40,000 men, mostly Magyars, 
and with Hunyadi commanding under him, Wladislaus made a 
glorious campaign in the Balkans in  1443, and by the Peace of 
Szeged (July I, 1444), the Sultan Murad II., engaged t o  sur- 
render Serbia, Albania and whatever territory the Ottomans had 
ever conquered from Hungary, including 24 fortresses, besides 
paying an indemnity of ~oo,ooo florins in  gold. After swearing 
to observe the treaty, however, Wladislaus broke it  two days later 
in the name of religion, and invaded the Balkans a second time, 
losing his life and more than a fourth of his army a t  Varna on 
Nov. 10, 1444. (See also POLAND.) 

WLADISLAUS IV. (1595-1648), king of Poland, son of Sigismund 
III., king of Poland, and Anne of Austria, succeeded his father 
on the throne in 1632. H e  had already served with distinction 
under Zolkiewski in the Muscovite campaigns of 1610-12, and 
under Chodkiewicz in 161 7-18; and his first official act  was to 
march against the Muscovites, who had declared war against 
Poland immediately after Sigismund's death, forcing the Mus- 
covite general, after bloody engagements (Aug. 7-2 2, 163 2), t o  
raise the siege of Smolensk and surrender (March I, 1634). 
Wladislaus then concluded peace (May 28), conceding the title 
of tsar to Michael Romanov, who renounced all his claims upon 
Livonia, Estonia and Courland, besides paying a war indem- 
nity of 200,ooo rubles. Wladislaus then marched to Lemberg, and 
under threat of invasion the Porte offered terms, which were ac- 
cepted in October, whereby each Power engaged to keep its 
borderers, the Cossacks and Tatars, in order, and divide between 
them the suzerainty of Moldavia and Walachia, the sultan bind- 
ing himself always to place philo-Polish hospodars on those 
thrones. I n  the following year the long-pending differences with 
Sweden were settled, very much t o  the advantage of Poland, by 
the truce of Stumdorf (Sept. 12, 163j). Thus externally Poland 
was everywhere triumphant. Internally, however, things were in 
their usual deplorable state owing to the suspicion, jealousy and 
parsimony of the estates. When Danzig rebelled openly against 
dues lawfully imposed by the king, and a Danish admiral broke 
the blockade and almost destroyed the flotilla Wladislaus had sent 
against the rebellious city, the Sejm connived a t  the destruction 
of the national navy and the depletion of the treasury, "lest 
warships should make the crown too powerful." For some years 
after this humiliation, Wladislaus sank into a sort of apathy; 
but the birth of his son Sigismund (by his first wife, Cecilia 
Renata of Austria, in 1640) gave him fresh hopes and energy. 
With the aim of bringing about a royalist reaction, he founded 
the Order of the Immaculate Conception, consisting of 72 young 



noblemen who swore a special oath of allegiance to the Crown, 
and were to  form the nucleus of a patriotic movement antago- 
nistic to the constant usurpations of the diet. '4fter the Se jm  
had frustrated this attempt. Wladislaus, assisted by the grand 
hetman of the Crown, Stanislaw Koniecpolski, tried to use the 
Cossacks, who were deeply attached to him, to chastise the 
szlachta, at  the same time forcing a war with Turkey, which ~vould 
make his military genius indispensable to the republic. Simultane- 
ously Wladislaus contracted an offensive and defensive alliance 
with Venice against the Porte, a treaty directly contrary, indeed, 
to the pacta conventa he had sworn to observe. The ill-prepared 
enterprise fell through; and the king. worn out, disillusioned and 
broken-hearted at the death of his son (by his second wife. Marie 
Ludwika of AngoulCme, Wladislaus had no issue), died at Mer- 
ecz on May 2 0 ,  1648. 

See UT. Czermak, T h e  Plans o f  the Turkish W a r s  o f  Wladislaus 
IV. (Pol.) (Cracow, 1895) ; V. V. Volk-Karachevsky, T h e  Struggle 
o f  Poland wi th  the Cossacks (Rus.) (Kiev, 1899) ; Letters and other 
Writ ings o j  Wladislaus IV.  (Pol.) (Cracow, 1845). 

WLOCLAWEK, a town of Poland in Bydgoszcz province. 
Pop. (1931) 56.277; (1946) 48,126; (1950) 51.800. Situated 
on the left bank of the Vistula about 100 mi. below Warsaw, 
Wloclawek has always been an important city, being the capital of 
the ~Vlocla~vski district and the seat of one of the ancient Catholic 
bishoprics. 

The medieval cathedral, built in the 1:istula Gothic style, still 
exists. The region suffered much in the 14th century from the in- 
vasions of the Teutonic Knights. The diocese of the bishops in- 
cluded all eastern Pomerania. 

Germany occupied the town in 1939 but it was returned to 
Poland in 1945. 

WLODIMIERZ-WOLYNSKI (VLADIMIR-VOLYNSKI). for- 
merly a town of Poland, it was incorporated in the Ckrainian 
Soviet Socialist Republic, U.S.S.R., after World War 11. The 
town is the ancient capital of Volhynia, but it soon declined in 
importance on the rise of Luck and other towns. Near the town 
are the ruins of a church supposed to have been built by Vladimir, 
grand prince of Kiev, in 973. I t  became the capital of the inde- 
pendent princes of Volhynia. 

I ts  name was Latinized as Lodomeria by the Austrians when 
they occupied it. I t  was occupied by the U.S.S.R. in 1939, by 
Germany in 1941. 

WOBURN, a city of Middlesex county. in northeastern Massa- 
chusetts. C.S., is 10 mi. N.\Ir. of Boston and within the Boston 
standard metropolitan statistical area. Set off from Charlestown 
(q.v.1 and incorporated as a town in 1642, SVoburn was chartered 
as a city in 1888. 

IVoburn's historical attractions include the old burial ground. 
~vhich includes the graves of the ancestors of four presidents 
(Cleveland, Harrison. Pierce and Garfield), and a number of 
colonial houses. among which are the birthplace of Sir Benjamin 
Thompson (y .~ . ,  also known as Count von Rumford) (erected 
1714) and the Baldwin mansion (1661), home of Laommi Baldwin, 
the engineer. The latter, popularly remembered as the originator 
of the Ealdwin apple, was largely responsible for the old Middle- 
sex canal (built 1803; its dried up channels are still traceable), 
which gave impetus to the town's economic development. 

The principal modern manufactures include pharmaceutical. 
chemical and photographic supplies, leather goods and processed 
foods. 

For comparative population figures see table in MASSACHU- 
SETTS : Population. (L. G. H.)  

WODEHOUSE, PELHAM GRENVILLE (1881- ), 
English author of humorous novels whose works are signed P. G. 
Wodehouse, was born in Guildford, Eng,, on Oct. IS,  1881. He 
was educated at Dulwich college. London, and in 1903 began to 
write a humour column for the London Globe. He also published 
books for children, including The  Pothunters (1902) and A Pre- 
fect's Uncle (1903), a collection of short stories. 

H e  first won wide recognition with his humorous series of Psmith 
stories, including the novels Psmith in  the Ci ty  ( I ~ I O ) ,  Psnzith, 
Journalist (1915) and Leave I t  t o  Psmith (1923 ; later rewritten 

as a play nith Ian Hay, 1930). 
Wodehouse became well known as the creator of the character 

Jeeves, a gentleman's gentleman a h o  deftly extricates his young 
master from various difficuIties. The obsequious but competent 
valet appears in many novels; among the titles are The Inimitable 
Jeeves (1924). Very  Good, Jeeves (1930). T h e  Return o f  Jeeves 
(19 54) and Bertie Woostev Sees I t  Through (19 j j ) .  Other char- 
acters were introduced in C'kridge (1924) (Stanley Featherstone 
Ukridge) ; ibfeet M r .  .l/lztlliner (short stories, 192 7) ; and Blandings 
Castle (193j) (Lord Emsworth and others). 

Critical opinion on the value of Wodehouse's contributions as a 
humorist nas  divided, but a popular demand for his books con- 
tinued year after year. A prolific author, he also wrote plays and 
lyrics for musical comedies, many of which were produced in the 
United States. With Guy Bolton, who often collaborated with 
him, \Vodehouse published Bring on the Girls! ("the improbable 
story of our life in musical conledy, with pictures to prove it") in 
1953. His stories are characterized by intricate plots dealing ni th 
common foibles and complex situations and often by incongruous 
anticlimaxes. 

Wodehouse lived in both the United States and France for many 
years and during World War I1 nas interned by Germany. He 
later settled in Remsenburg. N.Y. His Perfornting Flea: a Self- 
Portrait zlz Letters was published in 1953 and America, I Like Y o u  
in 1956. 

WODEN, a deity of the Anglo-Saxons, the name being the 
Anglo-Saxon counterpart of the Scandinavian Odin (9.c.) .  In 
German he mas Wodan or Wuotan. Information is lacking as to 
how far the character and adventures attributed to Odin were 
knonn to other Teutonic peoples. Clearly, homever, the god was 
credited nith special skill in magic, both in England and Ger- 
many, and was also represented as the dispenser of victory. By 
the Romans he nas  early identified with Mercurius; "Wednesday" 
(Woden's day) is dies diercurii. 

WOFFINGTON, MARGARET (PEG) ( I  714?-I 7 6 0 ) ~  Irish 
actress, was born at  Dublln, of poor parents, on Oct. 18, probably 
in 1714. As a child of ten she played Polly Peachum in a Lilli- 
putian presentation of The Beggar's Oprva, and danced and acted 
in Dublin theatres until I 740, mhen her success as Sir Harry 
IVildair in The Constant Couple secured her a London engagement. 
In this, and as Sylvia in George Farquhar's The Recruztilzg Ofiicer, 
she had a great success. being unapproachable in "breeches parts." 
Also among her best impersonations were the elegant women of 
fashion, like Lady Betty Modish and Lady To\vnley. Her morals 
were notoriously sketchy, but her heart was warm. She built and 
endomed almshouses at Teddington, nhere she lived after her 
retirement in I 7 j7. She died there on March 28, 1760. 

See Austin Dobson's introduction to Charles Reade's novel Peg 
Wof ing ton  (London, 18gq), and Augustin Daly's W o f i n g t o n :  a Trzbute 
to  the.$ctress and the Wonzafz (Philadelphia, 1888). (nT A. DN.) 

WOHLER, FRIEDRICH (1800-1 882), German chemist, 
nas  born at Eschersheim, near Frankfurt-am-Main, on July 31, 
1800 In 1820 he entered Marburg university, and next year 
removed to Heidelberg, he here he x~orked in Leopold Gmelin's 
(1i88-18j3) laboratory. Gmelin advised him not to attend the 
lectures in chemistry, because for him they would be a waste of 
time. Intending to practise as a physician. he took his degree in 
medicine and surgery (1823) but was persuaded by Gmelin to de- 
vote himself to chemistry. He studied in Jons Jakob Berzelius' 
laboratory at Stockholm for a year. and there began a lifelong 
friendship with the S~vedish chemist. Their correspondence was 
published in 1901. He then taught in the technical schools of 
Berlin (1825-31) and Cassel (1531-36). In 1836 he was appointed 
to the chair of chemistry in the medical faculty at G6ttingen. 
He brought the department to a high rank, and many prominent 
chemist5 from all over the morld were trained there. An imposing 
statue was unveiled in 1890. This professorship he held until his 
death on Sept. 23, 1882, although he had retired from active teach- 
ing long before. 

In 1827 Wohler first obtained metallic aluminum by heating the 
chloride mith potassium, and he prepared many of the salts from 
the metal. In the following year he isolated beryllium by the 
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same method. His great contribution to the development of chem- 
istry was the synthesis of the natural product urea (q.v.) in 1828. 
This aided greatly in the overthrow of the vitalistic doctrine, which 
distinguished organic from inorganic materials. He worked with 
Justus von Liebig (9.v.) in a number of important investiga- 
tions. 

One of the earliest was the investigation, published in 1830, 
which proved the polymerism of cyanic and cyanuric acid. The 
most famous was their study on the oil of bitter almonds (benzal- 
dehyde) and the radicle benzoyl (1832), which Berzelius said 
could be regarded as the dawn of a new day. The investigation 
of uric acid (1837) was likewise of fundamental importance in 
the history of organic chemistry. 

The correspondence of these lifelong friends was published in 
1888 by A,, W. Hofmann (q.v.). Most of Wohler's work, how- 
ever, lay in the field of inorganic chemistry. He isolated boron 
and silicon and prepared silicon nitride and hydride. He prepared 
phosphorus by the modern method, discovered calcium carbide 
and showed that it could be used to prepare acetylene. He showed 
the analogy between the compounds of carbon and silicon. He 
discovered quinone, hydroquinone and quinhydrone. He just 
missed the discovery, of vanadium and niobium. His studies 
touched practically every known element. He also obtained pure 
titanium and showed the similarity between this element and 
silicon and carbon. 

The Royal society's Catalogue enumerates 276 separate memoirs 
written by \Vohler apart from 43 in which he collaborated with 
others. (R. E. 0 . )  

WOHLGEMUTH (WOLGEMUT), MICHAEL (MICHEL) 
(1434-1 j~g), the leading painter of Niirnberg in the late I 5th 
century, is best remembered as the master of Albrecht Diirer 
(1486-go), who later painted his portrait (I 516; Munich). After 
an obscure early period he laid the foundations of his modest 
fortunes by marrying (1472) Barbara, widow of the Niirnberg 
painter Hans Pleydenwurff, and in the next 40 years produced a 
series of large altarpieces, rich with carving and gilding, as well as 
portraits and book illustrations. 

The altarpiece of St. Jacob, Straubing, is attributed to the be- 
ginning of this activity ( c .  1475-j6), and those of the Marien- 
kirche. Zwickau (1476-791, the Stiftskirche, Feuchtwangen 
(1484), the Heiligkreuzkirche, Niirnberg (1486), and of Schwa- 
bach church (1506-08) are all documented products of his work- 
shop. 

With his stepson Wilhelm Pleydenwurff, Wohlgemuth com- 
pleted the designs for the 650 woodcuts of Hartmann Schedel's 
Weltchronik in 1492 and the woodcuts of Schatzbehelter der 
wahren Reichtiimer des H'eils (1491); several other books of the 
period are evidently theirs. 

No powerful, artistic personality emerges from these works. As 
a painter, Wohlgemuth was a competent technician, adapting cur- 
rent Flemish styles to local taste, but his search for expression 
leads often to insipidity or violence. His designs for woodcut 
extended the range of that medium, but were rapidly surpassed by 
Diirer and others. (D. KG.) 

WOJCIECHOWSKI, STANISLAW (1869-1953), second 
president of the Polish republic, was born on March I;, 1869, at  
Kalisz: then a city of Russian Poland. 

IVhile a student a t  Warsaw university, he took part in the 
Polish Socialist movement which was also a struggle for Polish 
independence. Arrested in 1891 he was released the following 
year and went to Paris, where he was again arrested in 1893. 
Set free, he went to London where he helped to print the Polish 
Socialist periodical PrzedSwit (The Dawn). At that time 
LVojciechowski and Josef Pilsudski were friends. Meanwhile, 
Wojciechowski studied the co-operative system. On returning to 
Poland (1906j, he devoted himself chiefly to developing co- 
operative societies. 

During World War I he saw Germany as Poland's main en- 
emy. In 1915 he went to Moscow where in 1917 he was elected 
president of the Council of Polish Parties' union. He returned 
to LVarsaw in 1918. From Jan. 17, 1919 to July 24, 1920, he 
served as minister of the interior in three successive cabinets. 

Elected to the se jm  (chamber. of deputies) as a member of the 
Polish Peasant party in Nov. 1922, he was chosen to succeed the 
assassinated Gabriel Narutowicz as president of the republic on 
Dec. 2 0 ;  1922. 

Wojciecholvski and Marshal Pilsudski were henceforth friends 
no more. the former supporting parliamentary government, while 
the latter recommended a more authoritarian regime. I n  Xlay 
1926 Pilsudski staged a successful coup d'e'tut and on May 14 
Wojciechowski resigned. He took no further part in politics. H e  
died at  Golabki, near Warsaw. on April 9. 1953. 

WOKING, a town and urban district in the Woking parliamen- 
tary division of Surrey, Eng., 25 mi. S.W. of London by road, in 
the valley of the Wey, amid extensive heathlands and pine woods. 
Pop. (1951) 47.596. Area 24.5 sq.mi. The parish church has an 
original Norman door. The Shah Jehan mosque. built in 1889, is 
the headquarters of the Muslim Society in Great Britain. Woking's 
development as a residential area dates from 1838 when the rail- 
way connected it with London; the Basingstoke canal also runs 
through the district. In  1885 Woking crematorium was built- 
the first in England. Besides numerous nursery gardens there are  
printing, rubber and packing works. 

WOLCOT, JOHN (1738-181g), English satirist and poet, 
known under the pseudonym of PETER PINDAR, was baptized a t  
Dodbrooke. Devonshire, on May 9. 1738. He was apprenticed to 
his uncle. John Wolcot, a surgeon at Fowey, and he took his degree 
of M.D. at  Aberdeen in I 767. In  I 769 he was ordained, and went 
to Jamaica with Sir William Trelawny, the governor. In  1772 he 
became incumbent of Vere, Jamaica, but on the death of his 
patron (1772) he returned to England, and settled as a physician 
at  Truro. In I 781 Wolcot went to London, and took with him the 
young Cornish artist. John Opie, whose talents in painting he had 
been the first to recognize. He soon achieved fame by a succes- 
sion of pungent satires on George 111. Two of Wolcot's happiest 
satires on the "farmer king" depicted the royal survey of Whit- 
bread's brewery and the king's naive wonder how the apples got 
into the dumplings. H e  had a broad sense of humour, a keen eye 
for the ridiculous and great felicity of imagery and expression. 
Some of his serious pieces-his rendering of Thomas Warton's epi- 
gram on Sleep and his Lord Gregory, for example-reveal a n  un- 
expected fund of genuine tenderness. H e  died a t  Latham Place, 
Somers Town! London, on Jan. 14, 1819, and was buried near 
Samuel Butler, the author of Hudibras, in St. Paul's, Covent 
Garden. 

Polwhele, the Cornish historian, was well acquainted with Wolcot 
in his early life, and the best account of his residence in the west is 
found in vol. i of Polwhele's Traditions and in Polwhele's Biographical 
Sketches, vol. ii. Cyrus Redding was a frequent visitor at the old 
man's house, and has described Wolcot's later days in his Past Celeb- 
rities, vol. i, and his Fifty Years' Recollections, vol. i and ii. 

WOLCOTT, ROGER (1679-1767 j ,  American administrator, 
was born in Windsor. Conn., Jan. 4. 1679, the son of Simon Wolcott 
(d. 1687). He was a grandson of Henry Wolcott (1578-16 j5 ) ,  
who emigrated to New England in 1628; assisted John Mason 
and others to found Windsor. Conn., in 1635; and was a mem- 
ber of the first general assembly of Connecticut in 1637 and of the 
house of magistrates from 1643 to his death. (Henry Wolcott the 
younger [d. 16801 was one of the patentees of Connecticut under 
the charter of 1662.) Roger Wolcott was a member of the Con- 
necticut general assembly in 1709, one of the bench of justices 
in 1710. commissary of the Connecticut forces in the expedition 
of r 7 I I against Canada, a member of the council in I 714: judge 
of the county court in 1721 and of the superior court in 1732 and 
deputy governor and chief justice of the superior court in 1741. 
He was second in command to Sir William Pepperrell. with rank 
of major general in the expedition (174;) against Louisbourg, and 
was governor of Connecticut in 1751-jq. He died in what is now 
East Windsor on May 17, 1767. 

H e  wrote Poetical  meditations (172 j), an epic on T h e  Agency  
of the Honourable John W'intlzrop i n  the Court  of King Charles 
the Second (printed in vol. iv, series I, Collections of Massachu- 
setts Historical society). His Journal a t  the Siege of Louisbourg 
is printed in pp. 131-161 of vol. i (1860) of the Collections of the 
Connecticut Historical society. 
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His son OLIC'ER TVOLCOTT (1726-97) was graduated from Yale 

in I 747 and studied medicine with his brother Alexander ( I  71 2- 

9 5).  I n  1751 he was made sheriff of the newly established Litch- 
field county and practised law in Litchfield H e  was a member 
of the council in 1774-86 and of the Continental Congress in 
I 775-76, 1778 and 1780-84, and a commissioner of Indian affairs 
for the northern department in 1775. During the War of Inde- 
pendence he was active in raising militia in Connecticut. He \+-as 
one of the signers of the Declaration of Independence; com- 
manded Connecticut militia that helped to defend New York city 
in Aug. 1776; in 1777 organized more Connecticut volunteers and 
took part in the campaign against Gen. John Burgoyne; and in 
1779 commanded the militia during the British invasion of Con- 
necticut. In 1784. as one of the commissioners of Indian affairs 
for the northern department, he negotiated the treaty of Ft. 
Stannix (Oct. 22) settling the boundaries of the Six Nations. In 
1786-96 he was lieutenant governor of Connecticut, and in Nov. 
1787 mas a member of the Connecticut convention which ratified 
the federal constitution. He became governor in 1796 upon the 
death (Jan. I j) of Samuel Huntington, and served until his death 
on Dec. I ,  1797. 

His son Oliver wrote a sketch of him in Sanderson's Biography 
of the  Signers of the Declaration of Independence (Philadelphia, 
1820-2 7). 

Oliver's son, OLIVER WOLCOTT, JR. (1760-1833), was graduated 
from Yale in 1778. studied law in Litchfield and was admitted to 
the bar in 1781. With Oliver Ellsworth he was appointed (May 
1784) a commissioner to adjust the claims of Connecticut against 
the United States. H e  mas controller of public accounts of Con- 
necticut and auditor of the federal treasury. In  June 1791 he 
became controller of the treasury, and in Feb. 1795 succeeded 
Alexander Hamilton as secretary of the treasury. At the end of 
1800 he resigned after a bitter attack by the press. H e  re-entered 
politics as a leader of the "Toleration Republicans." and in 1817 
presided over the state convention which adopted a new consti- 
tution, and in the same year was elected governor, serving until 
1827. He died in N e ~ v  York city, June I ,  1833. 

His grandson George Gibbs (1815-73) in 1846 edited Memoirs 
of the  Ad~ninistration of IVrashington and John A d a ~ n s  . . . From 
fhe  Papers o f  Oliver W'olcott, Secretary of the Treasz~ry .  Wolcott 
write British InfEzrence on  the Afiairs of the United States Proved 
and Explained (1804). 

WOLF, FRIEDRICH AUGUST ( I  759-1824), German 
philologist and critic, was born on Feb. I;. 1759. a t  Hainrode in 
the province of Hanover. He was educated at Nordhausen gram- 
mar school and Gottingen university. There he chose philology 
as his faculty. which then had no existence, and succeeded in carry- 
ing his point. He x a s  dissatisfied with Heyne's treatment of 
Homer. and the two fell out. Later his edition of the Symposiz~nz 
obtained for hirn a chair a t  Halle. The moment was a critical one 
in the history of education. The literary impulse of the Renais- 
sance was almost spent; scholarship had become dry and trivial. A 
new school, that of Locke and Rousseau, sought to make teaching 
more modern and more human, but a t  the sacrifice of mental 
discipline and scientific aim. Wolf was eager to throw himself into 
the contest on the side of antiquity. I n  Halle (1783-1807). by 
the force of his  ill and the enlightened aid of the ministers of 
Frederick the Great, he was able to carry out his long-cherished 
ideas and found the science of philology. 

During his time at  Halle Wolf published his commentary on 
the Leptines of Demosthenes (1789) and a little later the cele- 
brated Pvo2egomerza to Homer (179 5 ) .  This book, the work with 
which his name is chiefly associated, was thrown off in compara- 
tive haste to meet an immediate need. I t  has all the merits of a 
great piece of oral teaching-command of method, suggestiveness, 
breadth of view. From it originated the great Homeric controversy 
and Wolf's main points, oral tradition, deliberate revision after 
reduction to writing and plurality of authorship, are still the 
crucial questions. The French invasion swept away the university, 
and the rest of his life \+as spent a t  Berlin, where he had another 
professorship. His most finished work, the Davstellung der Alter- 
tumswissenschaft, though published at Berlin (1807), belongs 

essentially to the Halle time. At length his health gave may. H e  
was advised to try the south of France. H e  got as far as Marseilles, 
and died there on Aug. 8. 1824. 

Mark Pattison wrote an admirable sketch of Wolf's life and work in 
the -Vorth British Review (June I%;), reproduced in his Essays 
(1889) ; see also J . E Sandys. Hist. o f  Class Schol, iii, pp $1-60 
(1908). LVolf's Klazne Sciz?ijte?z mere edited by  G. Bernhardy (Halle, 
1869) Works not included are the Prolego?nena, the Letters to Heyne 
(17971, the commentary on the Leptilzes (Halle, 1789) and a transla- 
tion of the Clouds of Aristophanes (1811). 

WOLF, HUGO ( I  860-1 903). Austrian composer of songs, 
was born at IVindischgraz in Styria, the son of a leather merchant 
from whom he inherited his musical talent and received his first 
instruction. He did not get on well a t  school. nor at  the Vienna 
conservatory to nhich he nent  in 187 j and which he left under a 
cloud in 1877; he made enemies in the musical world of Vienna, 
which was not, hen-ever, a difficult thing to do In the foolish parti- 
san warfare then raging over Liszt, Wagner and the "music of 
the future." and he ended his days in a madhouse. On the other 
side of the account are to be set the story of his friendships, the 
genius of his compositions and the enthusiasm generated by the 
combination of these two together that resulted in the establish- 
ment. during his lifetime. of Wolf societies (Hugo-Wolf-Verein) 
for the propagation of his music in Berlin, in Vienna and in other 
cities. 

In 1878 he fell in love and had his first burst of inspired creative 
activity-he spoke of these eruptions as "days of Lodi." Resem- 
blance to Schumann is to be found not only in this conjunction 
of events but in the music of the early songs. In 1884 he be- 
came music critic of the Wiener  Salonblatt. The juvenilia com- 
posed between these dates include a string quartet in D minor, a 
symphonic poem, Pentlzesilea, some choral as well as solo settings 
of Nikolaus Lenau and Goethe. During his four years as a critic 
he attacked Brahms and the conservatives and supported Wagner, 
whom he idolized as man and artist. Wagner's artistic tenets be- 
came Wolf's own creed and were applied, with the necessary 
modifications, to song ariting. In  1888 he published the 53 
,Wii~-ike Lieder and a group of 2 0  songs to poems of Joseph von 
Eichendorff. Under this same creative impulse he began his set- 
tings of Goethe, of ~+hich  there are 51 in all. After a brief in- 
terval the Spnnisches Liederbz~ch of 44 songs followed, from poems 
translated by Paul Heyse and Emanuel Geibel. Then came some 
lean years before the discovery of a libretto for an opera, such 
as he had long desired to write, set free the flood of creation once 
more Der Corregidor mas composed during 1895. In 1896 he 
published the second part of the Italienischcs Liederbz~ch of Heyse, 
the first part having been completed in 1891. Work on a second 
opera was broken off in 1897 by his first bout of insanity. After 
a year there was a recovery but no further production-his last 
songs were three settings of Michelangelo in 1897-and in 1898 
he became permanently insane for the remaining five years of his 
life. 

Apart from the delightful Italienische Serenade, which exists 
in two forms, for string quartet and chamber orchestra, Wolf's 
fame depends entirely on his songs, of nhich the chief character- 
istic is the subtle interplay of ~ i o r d s  and music. H e  insisted that 
they were songs for voice and piano-the piano part was not an 
accompaniment-although he actually scored a number of them 
for orchestra subsequently. All song writers. certainly the German 
Lieder uriters, may be placed on a scale which has pure poetry 
and pure music for its logical extremities. Wolf's place is near 
the literary end-so much so that his method and influence have 
been described by one critic in the phrase "the Poetic Supremacy 
Act, 1887." I t  is not only that he is punctilious about verbal 
rhythm and vocal inflections, it is a delicacy of psychological 
insight which makes a song by Wolf a reincarnation of the poem 
in another medium \Volfls songs do n'ot sing themwlves with 
the melodic spontaneity of Schubert or Brahms. composers nearer 
to the musical end of the musicopoetic scale, but they represent 
the most complete integration of the two arts ever achieved. 

A few of his songs have achieved popularity; among these "Ver- 
borgenheit," "Anakreons Grab" and "Der Rattenfaenger" may be 
instanced. 



WOLF- 
See lives by E. Decsey (3rd-6th ed , Berlin, 1919) ; Ernest Newman 

(London, 1907) ; Frank Walker (London, 1951; New York, 1952) 
(F. S H ) 

WOLF, MAX (MAXIMILLIAN FRANZ J ~ S F P H  CORNELICS) 
(1863-19321, German astronomer li~hose survey of the Milky TI'ay 
showed its true structure for the first time, was born at  Heidelberg 
on June 21, 1863. Educated at Heidelberg university, \?here he 
attained distinction as a mathematician. he mas given the position 
of Privntdocent in the university in 1890 and in 1893 was ap- 
pointed to a special professorship in astrophysics and made direc- 
tor of the new observatory at  Konigstuhl, near Heidelberg. In 
1902 he was elected to the chair of astronomy in Heidelberg uni- 
versity, a position. together with the directorship of the observa- 
tory, which he retained until his death in Heidelberg on Oct. 3. 
1932. tt'olf was an observational astronomer of the first rank and 
was especially active in the application of photography to the dis- 
covery of asteroids, spectroscopy and photography of nebulae both 
galactic and extragalactic, and the application of the stereocom- 
parator to the discovery of stars with large proper motion. 

( 0 .  J. E.) 
WOLF, the typical wild species of the dog family. The gray 

or timber wolf. Canis IZL~ILS,  is the commonest and most aidespread 
species. Excluding certain domestic breeds of dogs, it is the 
largest living canid. A large northern male may measure 7 ft. 
in length including the bushy, 2-ft tail. Females are smaller than 
males; southern races. smaller than northern. The fur is dense, 
long and soft and, although usually gray, may be brown. reddish, 
black or almost mhite. The gray wolf is a poverful animal s i th  
a broad head, robust limbs, large feet and deep but narrow chest. 
Once gray ~volves were widely distributed over Sorth America 
and Eurasia. I n  North America they are still conlmon from 
Alaska through northern Canada to the northern plains states, 
making rare appearances in the Rockies. They are extinct in the 
British Isles and, except for occasional wanderers in the winter, 
are not found in west-central Europe. They may occur as far south 
as India. 

The gray wolf is a savage and fearless predator quite capable of 
bringing down an elk, bison or horse. Wolves usuallv hunt in 

R V A N  N O S T R A N D  F R O M  T H E  h A T I O N A L  AUDU. 
WON S O C I E T Y  

turn to an old kill to eat even 
NORTH AMERICAN TIMBER OR GRAY after it has become putrid 
W O L F  ( C A N I S  LUPUS) though fresh meat is preferred. 

Wolves perform an important 
function of controlling the numbers of large herbivores and re- 
moving the old, maimed and unhealthy individuals which are 
most easily caught. Unfortunately they display a liking for do- 
mestic livestock and have thus earned persecution by man. They 
are much hunted and trapped, and survivors become exceedingly 
elusive and wary. Gray wolves are truly nilderness animals and 
inhabit both open and timbered areas. Near human habitation 
they tend to stay in dense timber and thickets. 

Gray wolves mature sexually in two or three years and until then, 
and often thereafter. remain mith the family group. Wolves often 
mate for life. Breeding occurs between December and April and 
4 to 14 pups are born 63 days later. The female prefers to appro- 
priate the den of another animal-fox or \\~oodchuck-enlarging 
it as necessary. The usual site is a bank or rocky crevice that 
affords a good view and sunny exposure. Members of a family 
group are friendly to each other but rarely accept an interloper; 
more often he is driven off or killed. All members of tile group 
solicitously care for the young. 

The red wolf, C. niger, of the southeastern United States, is 

a smaller species and may be tawny, reddish or  black. Struc- 
turally it resembles the coyote The Antarctic wolf (Dusicyon) 
is a foxlike canid from the Falkland Islands; the maned wolf is 
a South American canid of the genus Clzry~ocyon; the aardwolf 
of Africa (Proteles) is a relative of the hyena; the Tasmanian wolf 
is a marsupial. 

The largest kno~vn wolf, the now extinct dire wolf, seems to 
have been common in western North America during the Pleisto- 
cene period; its body length was about 6 ft .  

See Stanley P. Young and Edward A. Goldman, T h e  Wolves  o f  
Anzerica (1944) (K K. KN ) 

WOLFDIETRICH, German hero of romance. The tale of 
Jt701fdietrich is connected ni th the lferovingian princes, Theodoric 
and Theodebert, son and grandson of Clovis; hut  in the Middle 
High German poems of Ortnit and TVolfdietrich in the Heldenbuclz 
(q.v.) Jliolfdietrich appears as the son of Hugdietrich, emperor of 
Constantinople. He was repudiated by his father, w-ho mistakenly 
believed him to be illegitimate, and was brought up by the em- 
peror's faithful retainer, Berchtung von Meran. After Hugdie- 
trich's death Wolfdietrich Tvas driven from his inheritance by his 
own brothers. Berchtung and his 16 sons stood by Wolfdietrich. 
6 being slain and the other 10 imprisoned. After a long exile in 
Lombardy at the court of King Ortnit (q v.) ,  the hero returned 
to liberate his friends and regain his kingdom. Wolfdietrich's exile 
and return suggested a parallel with the history of Dietrich von 
Bern (q v.), with w,hom he was indeed often actually identified. 
Among the exploits of Wolfdietrich was the slaughter of the dragon 
which had slain Ortnit. He thus took the place of Hardheri, the 
original hero of this feat. The myth attached itself to the family 
of Clovis, around which epic tradition rapidly gathered. Some 
critics believe Hugdietrich to be the epic counterpart of Theodoric 
(Dietrich: the name might be a Latinized form of Hugo Theoderi- 
cus), eldest son of Clovis. TI7olfdietrich represents his son Theode- 
bert (d. 548), whose succession \$as disputed by his uncles. But 
father and son are merged by a process of epic fusion, so that 
IVolfdietrich appears to be the counterpart sometimes of Theod- 
oric and sometimes of Theodebert. 

The story of how Hugdietrich won his bride Hildburg, daughter 
of the king of Salonika, forms in one manuscript version a separate 
introduction to the Wolfdietrich romance. 

BIBLIOGRAPHY -0rtnit and Wolfdietrich ed by J .  L. Edlen von Lind- 
hausen (1906) ; Wolfdietrich ed. by H Schneider (1939). For a discus- 
sion of the main problems see H. Schneider; Die Gedichte und  die Sage 
v o n  Wolfdietrich (1913) ; also E. Seemann, Wolfdietrichepos und  
Volksballade (1949), in Archiv fur Literatur und Volksdichtung,  vol. i. 

(W W. Cs.) 
WOLFE, CHARLES (1 791-1823), Irish poet, son of Theo- 

bald Wolfe of Blackhall. County Kildare, was born on Dec. 14, 
1791. He was educated at  English schools and a t  Trinity college, 
Dublin. ahere he matriculated in 1809 and graduated in 1814. H e  
was ordained priest in 1817, and obtained the curacy of Bally- 
clog, County Tyrone, mhich he shortly exchanged for that of Don- 
oughrnore in the same county. He died at  Cork on Feb. 21, 1823, 
in his 32nd year. Wolfe is remembered solely by his stirring 
stanzas on the "Burial of Sir John Moore." written in 1816 in 
the rooms of Samuel O'Sullivan, a college friend, and printed in 
the ' l ' e ~ r y  Telegmpl~.  

WOLFE, JAMES (1 72 7-1 759), mas born a t  Westerham, 
Kent. Eng. on Jan. 2 .  1727. He n a s  the elder son of Lieut. Col. 
Edward SVolfe. an experienced soldier, nho  afternard rose to the 
rank of lieutenant general. and of Henrietta, daughter of Edward 
Thompson, of Long Marston, Yorkshire. He received his brief 
education at  private schools. the first a t  Westerham, the second a t  
Greenwich. From his earliest years he was determined to be a 
soldier, despite his weak health, which just prevented him from 
sailing as a volunteer pi th  the ill-fated Cartagena expedition of 
1740. In  1741 he received a commission in the marines. but, hav- 
ing transferred into the line. he &as sent to Flanders in the spring 
of 1742 as an ensign in the 12th foot. Until the close of the War of 
the Austrian Succession, he was continuously on active service, be- 
ing present a t  the battles of Dettingen. Falkirk, Culloden and Laf- 
feldt, uhere he was wounded. His zeal, intelligence and gallantry 
non  him the regard of his superiors, notably the duke of Cumber- 



land. In  1743 he was appointed adjutant of the 12th; next year he 
received a captain's commission in the 4th; in 1745 and 1747 he 
served as brigade major; while in Scotland he was aide-de-camp 
to General Hawley. 

I n  I j49 Wolie, with the rank of major, was appointed acting 
commander of the 20th foot, whose lieutenant colonel he became 
in the following year. He was with this regiment for eight years, 
during which it was stationed at  several towns in Scotland and, 
from I 7 53, at  various places in the south of England. 

I n  I j57 JVolfe was appointed quartermaster general in Ireland, 
but before entering upon his duties he was chosen by Pitt for the 
same position in the expedition against Rochefort. Though the 
enterprise failed utterly, Pitt and the English public had sub- 
stantial grounds for their belief that it  would have succeeded if 
plans for landing suggested by Wolfe had been acted upon by the 
commanders in chief. LVolfe was consequently selected to serve 
as brigadier under Amherst in the force which was to attempt the 
capture of Cape Breton and Quebec in 1758. At the siege of 
Louisburg he played a conspicuous and brilliant part. 

Meanwhile. Wolfe had been made colonel of the 67th. but soon 
after his return home Pitt gave him the command of the expedi- 
tion which was to renew the attempt to take Quebec. He was to 
have the local rank of major general, and, though technically 
under &lmherst, to enjoy full discretion in his conduct of opera- 
tions. Leaving England in Feb. I 7 59. Wolfe mustered his troops, 
rather more than 9,000 in number, a t  Louisburg; and thanks to 
the n~arvellous seanianship and the unselfish co-operation of Ad- 
miral Saunders. they arrived without mishap before Quebec in 
the last week of June. Wolfe's first intention was to land above. 
though near, the town, so as to attack the weak fortifications 
from the plains of Abraham; but the plan was abandoned, prob- 
ably because of the misgivings of Saunders. The British, however, 
seized the heights on the south shore of the St. Lawence, opposite 
Quebec, which they were thus able to bombard, and established 
a camp at the mouth of the llontmorency river. between which 
and the city Montcalm had entrenched nearly all his army. Per- 
plexed by Montcalm's deliberate inactivity, IVolfe. on July 31, 
made an ill-conceived, unsuccessful and costly assault on the 
French lines. Wolfe. a t  this crisis, felt it his duty to consult 
his three brigadiers. \$'hen they counseled a landing to the west 
of Quebec, he readily concurred, and in a few days more than 
3.000 men were transferred to ships above the town. Instead, 
however, of landing above Quebec, he resolved to take a force 
downstream and disembark it secretly at  the Anse du Foulon, a 
cove only I +  mi. from the city. This operation he successfully 
carried out in the early hours of Sept. 13. hlontc,-llm mas con- 
strained to make a precipitate attack, and the British musketry 
decided the issue in a few minutes. Wolfe. however, was mortally 
wounded by a musket ball, and died after the French gave way. 

R. Wright, Li fe  o f  Jarftes W o l f e  (1864), still most valuable; F. Park- 
man, Mo?ztcalrn and W o l f e ,  2 vol. (1885) ; A. G. Doughty and G. W. 
Parmelec, The  Siege o j  Quebec and Battle of the Plains o f  Abmhawz, 6 
vol. (1901-03) ; W. Wood, T h e  Figlzt f o r  Caxada (190;); H .  R. Cas- 
grain, JVolfe and hfontcalnz, "Makers of Canada" (1905) ; B. Willson, 
T h e  Li fe  and Leliers of James W o l f e  (1909) ; Logs o f  the Conquest of  
Canada,  ed. by W. Wood (1yo9) ; Capt.  Knox's Journal, ed. by  A. G.  
Doughty, 3 vol. (1913); A. Wolfe-Aplward, Picton'al Lije of Janzes 
W o l f e  (1926).  

WOLFE, THOMAS CLAYTON (1900-1938). U.S. novel- 
ist, was born on Oct. 3, 1900, at  Asheville. N.C.. the locale of 
much of his best n-riting. His father. IVilliam Oliver Wolfe, the 
"Old Gant" of his novels, was a stonecutter of Pennsylvania de- 
scent, while his mother, Julia Elizabeth Westall Wolfe, the 
"Eliza" of the early novels, came from a family prominent in 
Appalachian North Carolina affairs. Educated privately, he en- 
tered the University of North Carolina; Chapel Hill, in 1916, 
where he became interested in the theatre and wrote and acted in 
several one-act plays. In the fall of 1920 he enrolled in George 
Pierce Baker's 47 Workshop at  Harvard university. intending to 
become a playwright, and studied for several years with Baker, 
John Livingston Lowes and others. Several of his plays were 
produced at Harvard. including "Welcome to Our City" (1923 ). 
I t  was there, too. that he began the play known as .l!un?zeu/~ozrse 

(published 1948), nhich was never produced during his lifetime. 
In 1923 \Volfe left Harvard for New York city where. except for 

trips to Europe and elsewhere, he resided until his death. Still in- 
tending to be a playwright. he earned a livelihood by teaching at  
the Washington Square college of New '170rk university, described 
in several of his novels. I t  was in 1926, xhile abroad, that he be- 
gan work on the novel that eventually became Look Homeward, 
Angel (1929). in which he recounted the gro\+th of an autobio- 
graphical protagonist, "Eugene Gant," in the mountain town of 
Altamont. During the late 1920s he was the close associate of the 
theatrical designer Aline Bernstein, who appears as "Esther Jack" 
in his last two novels. 

After publication of Look Homeward, Angel, LVolfe resigned his 
teaching position to devote full time to his writing. Not for six 
years. however. did he produce another book. In 1935 appeared 
Of Time a?zd the River, perhaps the most turbulent of his books, 
and a collection of shorter pieces, From Death to Morning. The 
events of those years are described in his memoir, The Story of 
a Novel (1936). 

Wolfe did not publish another novel during his lifetime, though 
when he died In Baltimore, Md., on Sept. IS, 1938, he left a pro- 
digious quantity of manuscript, from mhich were extracted two 
more novels, The W e b  and the Rock (1939) and You Can't Go 
Home Again (1940). and a collection of shorter pieces and chapters 
of an uncompleted novel, The Hills Beyond (1941). SVolfe's 
Letters to His Mother (1943) were also published. as well as his 
Selected Letters (19 j 6 ) .  

Gifted as he was \nth the faculty of almost total recall, Wolfe's 
fiction is characterized by an intense consciousness of scene and 
place. together ni th  nha t  is often an extraordinary lyrical power. 
Though he denied it, his fiction was almost literally autobio- 
graphical. Indeed, publication of his first novel caused a great 
furor in Asheville. Subsequent books depicted the struggles of 
a young x~riter to become established in the metropolis, and his 
first experiences ui th  literary fame. Aluays intensely conscious 
of time and memory, Wolfe in his best work drew on his early 
environment and family memories to produce fiction rich. in his 
o a n  nords, "in space and color and in time " Though his later 
books contain episodes and sequences of great vividness and 
interest. they are too often uncontrolled in their form, and his 
most successiul novel is probably his first, Look Homeward, Angel, 
nhich bids fair to become an American classic. 

BIBI.IOGRAPHY -Herbert J.  Muller, Thontas W o l f e  (Norfolk, Conn., 
1947) ; Iiichard Walser (ed ) ,  The  Enigma o f  Thomas  W o l f e  (Cam- 
bridge, Mass., London, 1953) ; Louis D Rubin, J r ,  Thomas W o l f e :  
the Weather o f  His You th  (Baton Rouge, La., 1955); Floyd Watkins, 
Thonzas Wolfe's Characters (Norman, Okla , 1957). (L. D. R.) 

WOLFENB~~TTEL, a town of Germany, in the Land of 
Lower Saxony. situated on both banks of the Oker, 7 mi. S. of 
Brunswick on the railway to Harzburg. Pop. (1950) 34.401. The 
library is rich in Bibles and books of the early Reformation pe- 
riod, and contains some fragments of the Gothic Bible of Ulfilas. 

A castle is said to have been founded on the site of Wolfen- 
biittel by a margrave of Meissen about 1046. When this began 
in 1z6j to be the residence of the early Brunswick or Wolfen- 
biittel line of counts. a town gradually grew up around it. The 
town passed into possession of the Brunswick-Wolfenbiittel family 
in 1671. and for nearly IOO years was the ducal capital. 

WOLFF (less correctly WOLF). CHRISTIAN (16j9-I 754), 
German philosopher and mathematician, the son of a tanner, was 
born -at Breslau on Jan. 24, 16j9. At the University of Jena he 
studied first mathematics and physics, to which he soon added 
philosophy. In I j03 he qualified as Privatdozent (official but 
unpaid lecturer) in the University of Leipzig, where he lectured 
till I jo6. when he became professor of mathematics and natural 
philosophy at Halle through the influence of Leibniz, of whose 
philosophy his own system is a modification. In Halle Wolff 
limited himself at first to mathematics. but presently added physics, 
and eventually all the main philosophical disciplines. But the 
claims which \\;olff advanced on behalf of the philosophic reason 
(see RATIONALISJZ) appeared impious to his theological colleagues. 
Halle was the headquarters of Pietism. which. after a long struggle 



WOLFF-FERRARI--WOLFRAM VON ESCHEhTBACH 
against Lutheran dogmatism. had itself assumed the characteristics and slippery, with rudimentary scales embedded in the skin. An 
of a nem- orthodoxy. Wolff's professed ideal was to base theological even dorsal fin exten is the whole length of the back and a similar 
truths on evidence of mathematical certitude, and strife with the fin from the \rent to the caudal fin, as in blennies. The pectorals 
Pietists broke out openly in 1721 when Wolff, on the occasion of are large and ro,unded, the pelvic fins entirely absent. Both jaws 
laying don7n the office of prorector, delivered an oration "On the are armed in front with strong conical teeth, and on the sides with 
Practical Philosophy of the Chinese" (Eng. trans.: 1750)~ in \irhich two series of large molars, a double band of similar molars occupy- 
he instanced the moral precepts of Confucius as evldence of the ing the middle of the palate. By these teeth the wolf fish is able 
power of human reason to attain by its own efforts to moral truth. to crush the hard shells of the crustaceans and mollusks on which 
For ten years' Wolff was subjected to attack, until in a fit of it feeds. 
exasperation he appealed to the court for protection. His enemies, The wolf fish probably does not deserve the character of ferocity 
however, told Frederick William I that. if Wolff's determinism often attributed to it. 
were recognized, no soldier who deserted could be punished. since IYolf fish inhabit the northern seas of both hemispheres, one 
he would only have acted as it was predetermined that he should. (-4. lzlpz1s) being common on the coasts of Scandinavia and north- 
Wolff was at once deprived of office and ordered to leave Prussia ern Britain and two in the seas around Iceland and Greenland. 
on pain of death. He crossed over into Saxony, where the land- Two others occur in corresponding latitudes in the S o r t h  Pacific. 
grave of Hesse received him with every mark of distinction, and the They attain a length of over 6 ft. and in the north are esteemed as 
circumstances of his expulsion drew universal attention to his food, both fresh and preserved. 
teaching at Marburg. where he was now established. Over zoo WOLFRAMITE or WOLFRAX. the chief ore of the metal 
books and pamphlets appeared lor or against IYolff's doctrine be- tungsten, vihich is used as a constituent of high-speed and other 
fore 1737% not reckoning the systematic treatises of \I1olff and his special steels, as well as certain nonferrous alloys; for the filaments 
followers. One of the first acts of Frederick the Great was to of electric lamps; and for various other technical uses, often as 
recall 1f:olff (1740) to Halle. In I 743 he became chancellor of the sodium tungstate. Tungsten carbide is widely used in metal- 
university, and in I 74j he received the title of Freiherr from the working tools and. in place of tungsten steel alloys. as cutting 
elector of Bavaria. But his matter was no longer fresh. he had edges and points of wear in machinery. 
outlived his power of attracting students. and his classrooms re- Wolframite is commonly associated with tin ore in lodes and 
mained empty. He died on April 9. I 7 54. veins in and around granites. This form occurs in Corn~vall; 

It'olff's most important works are as follows: A?tfangsgriixde northwest Spain and north Portugal; Saxony; lower Burma; the 
uller n~atl~enzatischc~n It7issenscha f t en  ( I  I o ; in Latin. Eleme?zta Malay peninsula ; and Queensland and Tasmania in Australia. I n  
matheseos urciversee, I 713-1 j )  ; T/ernii?tftige Geda~zkeit von den the United States the largest production comes from Colorado, 
KriiJten des menschlicken Versttzndes .(1712; Eng, trans.. 1770); Idaho and North Carolina. 
T'ern. Ged.  von Go t t ,  drr T17elt und der Serle des Aldrnsclz~n l\Tolframite consists of an isomorphous mixture in varying 
(1 7 19) ; T7ern. Ged. v o ~ z  der Menschcn Thun  und Lussen ( I  7 20) ; proportions of the tungstates of iron and manganese, Fe\V04 and 
I'ern. Gcd.  von  dern gesellsclznftlichen Lebeiz der LIJeizschrrz W1n\V04. Varieties with dominant iron are often called ferberite, 
( I ;  2 I )  ; I'ern. Ged. eon  den Tt7irkzmgen der Satzlr i I 723) ; I'i>rn. with dominant manganese. hiibnerite, but since iron and manganese 
Ged.  von den Absiclzten der nutiirlichen Dinge ( I  724 : V e m .  Ged. have nearly the same atomic weight the percentage of tungsten 
von  tlenz Gebrulrche der Theile i n  iMe?zsche?z, Thieren zrnd Pj'la~zzen trioxide (WO,). about 767:;;. sho~vs little variation and the differ- 
(172j)  (the last seven may be described briefly as treatises on ence is not of commercial importance. TITolframite crystallizes 
logic, metaphysics, moral philosophy. political philosophy. theo- in th'e monoclinic system. usually in prismatic forms. and there is 
retical physics, teleology, physiology) ; Philosophia mtio?tulis, a perfect cleavage. The colour is brown to black. with a sub- 
size logica 11728) ; Philosophia prints, sive Ontologia (1729) ; metallic to metallic lustre, especially on cleavage faces. Hardness 
Cosinologicz generalis (1731) ; Psychologiu empirica (1732) ; Psy- is j to j . j  and density 7.0 to 7.j .  For material on the mining 
chologia rtrtionalis (1734) ; Theologitr nntz~rulis (1736-3;) ; Philo- and processing of wolframite and for bibliography see TCKGSTEN. 
sophia pructica zlniversalis (1738-39) ; JUS natzlrae and Jus Gen- (CL. F.) 
tiurn ( I  740-49) ; Philosoplzia ?noralis (17 50-j 3).  His Klrine WOLFRAM VQN ESCHENBACH (fl. early 13th cen- 
philosophisclze Sclzriften have been collected and edited by G. F. tury) ,  one of the greatest medieval German poets. H e  belonged 
Hagen ( I  736-40". to a Bavarian family of the lower nobility and apparently served 

In addition to Wolfi,s autobiography (Eigene Lcbensbeschreibung, a succession of Franconian lords : Abenberg, If'ildenberg and TVert- 
ed. bq- H. Wuttke. 1841) and the usual histories of philosophy, see heim are among the places he names in his works. and he also 
C. G. Ludovici, Az~s,fiihrlichrv Entzlz~rf eilz~r wollstandi~en Historie d ~ r  the court of Hermann of Thuringia at  the famous castle of 
FVolff'schen Philosophia (1736-38) ; J .  Deschamps, C f l 2 ~ ~  abl.6~6 de the \\lartburg, I t  is not kno\vn exactly \Then he died. but sillce in philosophie wolqianne (1743) ; F .  iV.  Kluge, Christian won 1Voljf drr 

(18,31) ; W ,  Arnsperger. Christian Tvoltis verhaltlzis z u  his epic poem TT'illcknlrrz he laments the death of Hermann of 
~ ~ i b , ~ i ~  i 1897) ; H, pichler. i -bpr  cjzlistialz ~ ; ~ l f i ~ ~  ~ , ~ t ~ l ~ ~ i ~  ( ~ ~ i ~ ~ i ~ ,  Thuringia 11 2 17). and since Tl'illelzcll~n \was followed by Titurel ,  
1910) ; H. Ostertag. Der philosophische Gchalt des Wolfl-ilfanteu,fel- his last viork, he may be assumed to have died shortly after 1220. 
schen Brir!.&echsels (Leipzig. 1910) . The corpus of If-olfram's literary work. as it has come dovn 

WOLF-FERRARI, ERMANNO (1876-1948). Italian to us, consists of eight lyric poems (five of them Tagelieder, or 
composer. 17-as born at \.enice on Jan. 12 .  1876. his father being "dan-n songs"), the epics Parzivcll and T17illehnl?n (the latter un- 
a distinguished German painter and his mother an Italian. He finished) and short fragments of a further epic. the so-called 
studied with Joseph Rheinberger at Munich, and on his return to Titnrel ,  which elaborates the story of Parzival and Sigune in book 
Venice brought out his oratorio La Sz~lumite.  He then went to iii of Pai-zivnl. The dawn songs are a natural complement to 
Germany and revised his early opera Cinderella for production \Yolfram's epic art in that the scenes they describe are like "stills" 
at  Bremen in 1902. This was follo\ved by Le donne cz~riost, and from an epic narrative. experienced and depicted as intense dra- 
I quattro rzrstcghi (1906). both of which vere performed at  matic moments in a broad span of human action; the intensity and 
?Ilunich. His first great success came with I1 segreto di Sz~sanlza, a originality of \I'olfram's imagination are, indeed, almost too great 
one-act comedy. first given at Munich in 1909. Still more popular for the medium of medieval lyric poetry. 
~vas The  Jewels of the Madonncz (Berlin, 191 I j, which gave him Parzivnl, probably written between 1200 and 12 10, is one of the 
an international reputation. He also wrote a chamber symphony great literary ~ ~ o r k s  of the middle ages, distinguished alike by 
Rispett i  for soprano. op. 11. and a pianoforte quintet (1920). elevation of purpose and moral tone, and by power of poetic 
From I yo2 to I y I Z  \fTolf-Ferrari \\.as director of the Liceo Bene- inspiration. The problem of the sources of the ~vork  is still un- 
detto Marcello in Venice. He died on Jan. 2 1 ,  1948, in Venice. solved. for although much of the story corresponds to Chrktien de 

WOLF FISH (SEA WOLF, SEA CAT) (,4narr/zichas'). a marine Troyes' Prrccval ( c .  11801, ChrCtien's poem is unfinished and 
fish, the largest of the blenny group (see BLENNY). The body is also lacks the Gahmuret sequence at  the beginning of TVolfram's 
long, subcylindrical in front, compressed in the tail region, smooth work. The content of Parzival, books i and ii and books xiii to 



WOLLASTON 
xvi, must therefore derive from another, as yet unknown source; 
ChrCtien's is. in any case, not the first French version of the story 
of the Holy Grail, while PVolfram's acknowledgments in his poem 
to an unidentified and possibly quite fictitious Proven~al poet 
called Kyot (Guiot) have only led to further inconclusive specu- 
lation. All that can be said with certainty is that Parzival is based 
on ChrCtien together with other romance sources, and that at the 
same time it contains much material invented, or a t  least com- 
pletely transformed. by Wolfram. 

The cycles of action in this vast work (it totals about 25.000 
lines) revolve around three points of attraction: the Grail, Parzi- 
val and King Arthur. The Grail motif is of Christian origin, and 
is widely treated in medieval French literature from about 1176 
onward; the story of Parzival, "the guileless fool," who through 
his innocence and artlessness reaches a goal denied to wiser men 
and becomes king of the Grail, goes back to a popular fairy tale 
motif;  from the Celtic background of -4rthurian legend stems the 
ideal of chivalric virtue, together with the adventures of Gamain, 
Arthur's nephew, to which books viii to xiii of Parzival are pre- 
dominantly devoted. 

I n  the Btldz~~zgsronzan of Parzival's career Wolfram presents 
his ideal picture of spiritual education and development. Where 
Hartmann von Aue extols the virtues of moderation in human con- 
duct, and Gottfried von Strassburg proclaims the satisfaction of 
worldly happiness, Wolfram preaches the moral gospel of other- 
worldly values and leads from the empirical and the temporal to 
the ideal and the divine. The kaleidoscope of Parzival's adven- 
tures, with their culmination in the temple of the Grail, is a symbol 
of chivalric life a t  its highest, in which the demands of the world 
and of God are brought together in a single ethico-religious prin- 
ciple. In  a nider context the story is an allegory of man's his- 
tory-his innocent happiness as a child in God, his estrangement 
from his divine home through the enticements of the world, and 
his return to God after his reconciliation of the warring claims of 
the flesh and the spirit. The profundity of Wolfram's theme is 
matched by his language, which, in all his epics, is rhetorical and 
complex; his trains of thought. too, are often original to the point 
of obscurity. (See also GRAIL, T H E  HOLY; PERCEVAL ) 

I17illehalm, written after Pnrziual, is a religious epic based on 
a chanson de geste entitled La bataille d'dliscans, and tells the his- 
tory of the famous crusader ffilliam of Toulouse. I t  is nritten 
for the edification of Christian knights, and sets before them an 
example both of religious devotion and of \vorldly honour. 

Wolfram's influence on later poets mas profound, and he joins 
Hartmann iron Aue and Gottfried von Strassburg in the great 
triumvirate of Middle High German epic poets. 

BIBLIOGRAPIIY.-G. Ehrismann, Geschichte der deutschen Literatur 
bis zusz Ausgang des Mi f t e la l t e~s ,  part 11, 2. 1, 2nd ed. pp. 212-297, 
which lists editions and studies of Wolfram's works (1953) ; W. Dilthey, 
V o n  deutscher Dichtung und Musik,  pp. 107-130 (1933) ; M. I?. Richey, 
Stzidies o f  W o l f r a m  o f  Eschenbach (1957) ; G. Weber, Der Gottejbegrif 
des Parzival (1935). There is an English translation of Parzival by 
E. H .  Zeydel (1951). (RD. J. T.) 

WOLLASTON, WILLIAM (1659-1 724). English moralist 
whose ethical doctrine of "conformity to the truth" in several ways 
foreshadows philosophical views current in the 20th century, 
was born at  Coton-Clanford on March 26, 1659, of an old Staf- 
fordshire family. Having studied at  Sidney Sussex college. Cam- 
bridge, from 1674 to 1681, he took a post as a schoolteacher in 
Birmingham in 1682 and was subsequently ordained priest. In  
1688, however, he inherited the greater part of the family fortune 
from his cousin William Wollaston of Shenton (Leicestershire). 
This enabled him to set up house in London, to marry (1689) and 
to devote the rest of his life to scholarship and to philosophy. He 
died on Oct. 29, 1724. 

Wollaston was affable to his few intimates and believed strongly 
in private charity, but suffered from headaches and lived a 
secluded life. He had 11 children. some of whom died in infancy. 
H e  wrote much, but destroyed many of his manuscripts, apparently 
from fastidiousness of taste. He published a verse paraphrase of 
part of Ecclesiastes in 1690 and had a Latin grammar privately 
printed in 1703. His major work, The Religion of Nature De- 
lirzeuted, of which a few copies were circulated in 1722  ("as a 

private monument of one that meant well"), was published in 
1724. An autobiographical memoir that he had composed in I709 
was printed by J. Nichols. History and Antiquities of the County 
o f  Leicester, iv, part 2 (London, 181 I ) .  

The Religion of Nature Delineated, which is remarkable for its 
literary elegance, is divided into nine sections. In  the first, Wol- 
laston propounds his fundamental maxim "That  whoever acts as 
i f  things were so, or nof  so, doth by his acts declare, that they 
are so, or not so'' and makes "the formal ratio of moral good and 
evil . . . to consist in a conformity of men's acts to the truth." 
"Truth is but conformity to nature." which is tolerated. if not 
wholly approved, by God, so that to reject it is rebellion against 
God. To distinguish between acts of greater or lesser immorality, 
a principle of degree is introduced, whereby such acts are as- 
sessed according to the "importance" or the number of truths 
violated. Sec. ii deals with hedonism: "The way to happiness 
and the practice of truth incur the one into the other." Sec. iii 
puts forward a rationalist theory of knowledge of the truth and 
defines natural religion as "The pursuit of happiness by the prac- 
tice of truth and reason." Sec. iv contains a pragmatic dismissal 
of arguments about free will: if me doubt our capacity to act 
conformably to the truth, "the short way of knowing this certainly 
is to try." Sec. v-viii comprise a statement of the usual argu- 
ments of theism; an account of miracles as effects of divine 
providence; a demonstration of the necessity of a future state 
because God is reasonable; a defense of oral and public prayer, 
not for God but "upon our own account and to make our adora- 
tions as compleat as we are able" (language is held to be almost 
indispensable to thought) ; and an exposition of the natural law 
in terms of conformity to truth, with particular reference to 
political and social organization and to family life. Sec, ix deals 
with the individual soul as "the subject or szlpposition of self- 
consciousness," nonmaterial and immortal; it is "their different 
degrees and habits of reasonableness or unreasonableness" that 
determine the station that souls will find in the future world. 

IVollaston's natural religion is theistic but not necessarily Chris- 
tian; it a a s  sometimes ignorantly confused with Thomas Wool- 
ston's deism. His ethical system was attacked, notably by Jeremy 
Bentham, as reducing all immorality to telling a lie. I t  can be 
maintained, however, that he related virtue to truthtelling rather 
by way of analogy than by strict identification. 

See Clifford G. Thompson, T h e  Ethics o f  William Wollaston (Boston, 
1 9 2 2 ) .  

WOLLASTON, WILLIAM HYDE ( I  766-1828). English 
chemist and natural philosopher who proved the identity of fric- 
tional and voltaic electricity and made other important discoveries, 
was born at East Dereham. Norfolk, Aug. 6 ,  1766. Wollaston was 
educated at Charterhouse, and afterward at  Caius college, Cam- 
bridge. He received his medical degree in 1793 and practised for 
several years. He was elected a fellow of the Royal society in 
1793 and became its secretary in 1804, serving until 1816. He 
died in London Dec. 2 2 ,  1828. 

Most of ~Vollaston's original work deals more or less directly 
with chemical subjects, but diverges on all sides into other spe- 
cialties. In  chemistry he discovered ( c .  1804) how to work plati- 
num on a practical scale and he made a fortune of about L30,ooo 
from his secret process. 

\\'ollaston was the first to detect the metals palladium and 
rhodium (9q.v.) in crude platinum (1804-05). In  1808 he dis- 
covered instances of multiple proportions among the alkali oxa- 
lates, sulfates and carbonates. Anticipating Jacobus van't Hoff 
and Joseph Le Bel, he predicted the necessity of acquiring a three- 
dimensional geometrical conception of the relative arrangement 
of the elementary atoms. He discovered cystine (1810). In  1809 
he proved the elementary character of columbium (niobium) and 
titanium. In 1801 he gave experimental proof of the identity of 
frictional and voltaic electricity. 

In optics he \\,as the first (1802) to observe dark (Fraunhofer) 
lines in the solar spectrum. He described the reflecting goniom- 
eter in 1809 which permitted measurement of the angle formed by 
rays of light reflected from crystal facets allowing angles of even 
minute crystals to be measured accurately. The camera lucida 
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(1807) greatly aided microscopists and others who had to make 
accurate drawings of very small objects. 

He provided microscopists with the "Wollaston doublet." and 
applied concavo-convex lenses to the purposes of the oculist. His 
cryophorus was described in 1813 in a paper "On a Method of 
Freezing a t  a Distance." 

In 1821, after Hans C. Oersted (17 j j-18 51) had shown that a 
magnetic needle is deflected by an electric current. Wollaston un- 
successfully attempted to transform that deflection into a con- 
tinuous rotation. \Vhen Michael Faraday (q.v.) who overheard a 
portion of his conversation with Humphry Davy on the subject. 
was subsequently more successful, Wollaston asserted his own pri- 
ority, which Farraday would not admit. 

He was a member of the royal commission which opposed adop- 
tion of the decimal system of weights and measures (1819). He 
proposed the imperial gallon measure adopted by parliament in 
1824. He endowed the fund in the Geological Society of London 
from the proceeds of which is granted the \\'ollaston prize. The 
mineral wollastonite (q.v.) was named after him. 

,4n appreciative essay on Wollaston will be found in George Wilson. 
Religio Chemici (1862). See also E .  Ferguson, Jouvnal oj Clzenzical 
Education ( 1911 ) . (R.  E. 0. ;  X.) 

WOLLASTONITE, a mineral named after LVilliam Hyde 
Wollaston and consisting of calcium silicate, is used in many ce- 
ramic products, including floor and wall tiles. electrical insulators 
and porcelain fixtures, in welding rod coatings and as a paint ex- 
tender. 

Wollastonite is mined in Essex county, Kew York. I t  commonly 
occurs as white tablets. short prismatic crystals or cleavable masses 
in metamorphosed limestones. The formula is CaSiO,. and it 
crystallizes in the triclinic system. Three cleavage traces in the 
zone perpendicular to the b axis (one perfect, one less perfect and 
one poor), forming angles approximately 84" and 32O, are com- 
monly present and serve to distinguish wollastonite from similar- 
appearing white pyroxenes and amphiboles. 

Wollastonite commonly occurs with other calcium-containing 
silicates such as diopside (a pyroxene), tremolite (an amphibole). 
garnet and epidote and is thought to represent the reaction of 
calcite with quartz: 

This reaction is sensitive to temperature and carbon dioxide 
pressure and occurs at 450' C. at one atmosphere carbon dioxide 
pressure with the temperature increasing xvith increasing gas pres-, 
sure. Therefore, i i  the gas pressure can be estimated, the forma- 
tion of wollastonite could serve as a temperature indicator and 
vice versa. 

The crystal structure of wollastonite adopts the single chain 
structure of the pyroxenes but with a different arrangement for 
the relative positions of the unshared oxygen atoms between the 
SiO, tetrahedra (see PYROXENE). Because of an over-all similarity 
to the pyroxenes, considerable amounts of iron. magnesium and 
manganese can be taken into solid solution in the mineral. 

A monoclinic modification of wollastonite called parawollas- 
tonite has almost identical physical properties and geologic occur- 
rence. The two minerals have been found to occur together in 
limestone inclusions in volcanic rocks at  Monte Somma, Italy. 
Li'ollastonite float from Rk~erside county. California. is used as an 
ornamental stone because of its resemblance to driftwood. 

(G. W. DEY.) 
WOLLIN or LV~LIN, an island formerly in the Prussian prov- 

ince of Pomerania and after IVorld War I1 in Szczecin province. 
Pol.. the more easterly of the islands at the mouth of the Oder 
which separate the Stettinisches Haff from the Baltic sea. I t  is 
divided from the mainland on the east by the Dievenow channel. 
and from Usedom on the west by the Sn-ine. I t  has an area of 95 
sq.mi. Heath and sand alternate with swamps, lakes and forest on 
its surface. which is flat except for low hills in the southwest. 
Cattle rearing and fishing are the chief resources of the inhabitants. 
Some of the villages are summer bathing resorts. LVollin (LVolin), 
the only town. is situated on the Dievenow, and carries on the 
industries of a small seaport. Pop. (19 50) 1,361. 

Near the modern town once stood the ancient and opulent 

Wendish city of LVolin or Jumne. called Julin by the Danes, and 
R'inetha or \;ineta ( i . ~ . ,  II'endish town) by the Germans. The 
Northmen made a settlement there about 970. and built a fortress 
on the "silver hill." called Jomsburg. which is often mentioned 
in the sagas. The stronghold of Jomsburg was destroyed in 1098 
by Icing hfagnus Barfod of Korway. This is probably the origin 
of the legend that Vineta was overthrown by a storm or earth- 
quake and overwhelmed by the sea. Some submarine granite rocks 
near Damerou. in Usedom are still popularly regarded as its 
ruins. The town of \Yollin became in 1140 the seat of the Pomer- 
anian bishopric. which was transferred to Kammin about 1170. 
1%-ollin was burned by Canute VI of Denmark in I 183. and was 
taken by the Swedes in 1630 and 17  59 and by the Brandenburgers 
in 1 6 j ~ j  and 1675. 

WOLLONGONG, industrial city in New South Wales! Austr. 
Greater Wollongong (pop.: 1954. 90.852) extends from Waterfall 
in the north to Macquarie rivulet in the south and includes nu- 
merous ton-nships. Tectonic and erosional processes have pro- 
duced a narrow strip of lo\vlands backed by steep and often 
precipitous scarp. IVollongong is in the centre of the most pro- 
ductive part of the Bulli coal measures, and coal seams outcrop 
all along the coastal plains and hillsides. The lowlands with their 
mild and equable climate, hilly terrain, fertile soils and favourable 
position made this one of the earliest and leading dairying districts 
of Australia. Industry has made rapid inroads into the agricultural 
areas. particularly since 1926 when the steel industry was estab- 
lished. Other industries produce rolled sheet steel. galvanized iron. 
copper. brass and other nonferrous tubes, copper wire and strand. 
aerial cables and covered wires! sulfuric acid and superphosphate, 
bricks and machinery. The shipping harbour. formed by a break- 
water, is a t  Port Kembla and accommodates interstate and over- 
seas vessels. 

WOLSELEY, GARNET JOSEPH WOLSELEY, IST 

VISCOUKT (1833-1913). British field marshal and a decisive figure 
in the creation of the modern British army, was born at  Golden 
Bridge. County Dublin. on June 4. 1833. Educated at  a Dublin 
day school. he was commissioned in the 12th foot in hlarch 18j2, 
and was transferred to the 80th foot, with which he served in the 
second Burmese War. Promoted lieutenant and invalided home, 
he exchanged into the 90th light infantry, then in Dublin. and 
went on service with it to the Crimea. After the fall of Sevastopol, 
\Volseley was employed on the quartermaster general's staff and 
was there given an insight he never forgot into the total inade- 
quacy of the British army's supply services. After home duty 
in 1856-57, he went with the 90th again to join the punitive ex- 
pedition to China, but his transport "Transit" foundered off 
Sumatra. The rescued troops, beached at  Singapore, were sent a t  
once to Calcutta to help cope with the Indian mutiny. Wolseley 
served under Sir Colin Campbell a t  Lucknow (Nov. 18 57). a t  the 
Alambagh with Sir James Outram-one of his heroes, along with 
C. G. ("Chinese", Gordon and Robert E .  Lee-and ultimately 
in March 18j8 at  the final siege and capture of Lucknow. H e  lvas 
then appointed deputy assistant quartermaster general, in the 
place of Sir Frederick Roberts, another celebrated soldier of the 
late Victorian era, on Sir Hope Grant's staff. In that position he 
saw out the entire Indian campaign. By 1859 ii'olseley was a 
lieutenant colonel, having served in four campaigns, been four 
times wounded and nine times mentioned in dispatches. lf'hen 
Grant took command of the British troops in the Anglo-French ex- 
pedition to China in 1560. Wolseley %\-as again his deputy assist- 
ant quartermaster general. In 1861 he was appointed assistant 
quartermaster general in Canada, becoming deputy quartermaster 
general six years later. In Canada he wrote his L\'arrative of the 
TI;izr li'itlz Chinu in 1860, reorganized the Canadian militia, studied 
past and present military tactics and put together his The Soldier's 
Pocket-Book for  Field Service, published in 1869 and revised five 
times subsequently; modern Field Service Regulatio?zs still derive 
much from iVolse1ey's vade mecum. In  1870 he commanded an 
expedition that marched 1,188 mi. to the Red river to put .down 
Louis Riel's rebellion (see CAXADA: The First Riel Rebellion). 

Appointed knight commander of St. Michael and St. George 
and companion of the Bath, he became assistant adjutant general 
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a t  the war office in May 1871 and worked with Edward Card- 
well to iurther army reform, so beginning what was to be a 30 
years' war of his own on the British military system, "bow-and- 
arrow generals" and the commander in chief, the duke oi Cam- 
bridge. I n  1873 he commanded a punitive expedition into Ashanti 
and, having chosen a staff "ring" that included H .  E. Wood, R. H. 
Bucller ( q q . ~ . ) ,  G. P. Colley, F. B. Maurice and Henry Bracken- 
bury, with their aid and 2,500 white troops completed in two 
months a successful tropical campaign, cqlminating (Feb. 4. 1874) 
with the burning of the Ashanti capital, Kumasi. Ashanti made 
Wolseley famous: he was W. S. .Gilbert's "modern major-general" 
in Tlze Pirates of Penzance, and Henry Labouchhre, in an article 
in the Daily News in 187 5 .  called him "the long arm of the British 
empire." Parliament voted him £ 2  5.000. he was appointed knight 
commander of the Bath and knight grand cross of St. Michael and 
St. George and promoted major general a t  the age oi  40. After 
a term as inspector general of auxiliary forces a t  home. he leit 
to go to S a t a l  as governor and general commanding. This xas  a 
political post in which he \Tas neither happy nor remarkably skilled. 
H e  was the first high commissioner in Cyprus in 18 78. but returned 
to South Africa in 1879 to take over from Lord Chelmsford. who 
had mishandled the Zulu War, and from Sir Bartle Frere (q .v . ) ,  
u-hose actions as high commissioner had divided Lord Beacons- 
field's cabinet. Wolseley settled Zulu affairs for a time and went 
to the Transvaal where he reorganized the administration and as- 
sured everyone that British rule was there to stay. Home again 
in May 1880. he was appointed quartermaster general. 

I n  1882 he became adjutant general. sonlewhat to the queen's 
dismay. That  .August he took command of the army corps that 
was sent to Egypt to put down Ahmed Arabi's nationalist rising. 
Wolseley seized the Suez canal-thus alarming the powers and 
setting on foot negotiations that led to the convention of 1888- 
and after a wel'l-planned campaign defeated Arabi a t  Tel-el-Kebir 
(Sept. 13) .  Promoted to general, granted f30,000 and created 
a baron, Wolseley was back in Cairo by Sept. 1884, commanding 
the expedition to relieve Gordon in the Sudan. His force reached 
Khartoum on Jan. 28, 1885, two days aiter Cordon's death. The 
expedition was withdrawn and Wolseley, now a viscount, returned 
to the war office as adjutant general. There he founded the intel- 
ligence department, encouraged the staff coblege and suggested (in 
vain) that both a ministry of defense and a general staff should be 
created: "war is a serious business which has to be prepared 
for." 

After commanding in Ireland (1890-94). L%'olseley was promoted to 
field marshal, and became commander in chief in 1895 The polrers of 
the office were now limited by the secretary of state; LVolselcy described 
himself as "vice-chairman of a debating society." but saw to it that 
there was an efficient mobilization of the army in 1899 for South r\irican 
service. He resirned his office to Lord Roberts in 1001. 

to Henry VII.  The king made \l7olsey his own chaplain and also 
employed him on minor diplomatic missions to Scotland and the 
Netherlands. Although the story of his accomplishing a mission 
to Flanders and back in three days is inaccurate, he did impress 
the king by his ability and \vas rewarded by further ecclesiastical 
preferments, culminating in the deanery of Lincoln. 

Henry VII's death momentarily clouded lflolsey's prospects. 
But in Nov. I 509 he mas appointed ilmoner to Henry \'I11 and by 
I j11. though still holding no other office in the state, he had be- 
come one of the young king's most influential counselors. Against 
the pacific advice of Archbishop 'llTarham and Bishop Foxe ( q q . ~ . ) ,  
he encouraged Henry to join the pope's "holy league" against 
France, and the war which iollo~ved gave him the chance to prove 
his extraordinary organizing ability. The campaign of 151 2 was 
a failure, but after the victories over the French at  the battle of 
the Spurs and over the Scots at Flodden in 1 5 1 3 ~  he arranged the 
"perpetual peace" of 1514 and the marriage of Henry's sister 
Mary to Louis X I 1  of France. His own immediate rewards were 
the bishoprics of Lincoln and Tournai and then (Sept. I j 14 )  the 
archbishopric of York. Next year he became involved in the 
quarrels bet~veen the clergy and the house of commons about an act 
of I j~ 2 ,  due for renewal in I 51 j .  which denied benefit of clergy to 
men in minor orders who committed murder. In  1514 the pope 
had declared that laymen had no jurisdiction over churchmen, and 
the clergy therefore prepared to fight its renewal. The situation 
was exacerbated by the case of Richard Hunne, a London citizen 
who was found hanged while imprisoned by the bishop of London 
on a charge of heresy and of ~vhose murder the bishop's chancellor 
Tvas accused. The bishop appealed to Wolsey to intervene with 
the king; Henry. meanwhile. was persuaded that the pope's pro- 
nouncement infringed his rights and he took the part of Henry 
Standish. a Franciscan friar whose public defense oi  the action of 
the court and of the I 5 1 2  act led to his being summoned before 
convocation. As a result. convocation was declared guilty of 
praemunire (9 . v . j .  and lVolsey, on behalf of the church. made a 
partial submission to the king. With Warham and Foxe he begged 
the king not to let parliament meddle with the liberties of the 
church and at the same time he pressed the pope to appoint him 
legate (I lutere with commission to reform the particular abuses of 
which the commons complained. The pope did make him a 
cardinal (Sept. 1 5 1 5  ). but would not yet grant the legatine com- 
mission. Henry. however, at length dissolved parliament and on 
the same day (Dec. 2 2 )  appointed 'lvolsey lord chancellor. 

I t  was as chancellor that llTolsey made his greatest mark on 
English history. As chancellor he presided over the public ses- 
sions in the Star Chamber at which the king's council normally 
exercised its jurisdiction in semicriminal causes. That jurisdic- 
tion had been less vieorouslv exercised in the earlv vears oi  Henrv . . 

Wolsele) died'at Menton, France, on March 2 5 ,  1613, and was buried YIII's reign and a J;eakeni& in the enforcement of law and order 
in St. Paul's cathedral, London. His unnearying efforts to makc the had been the result, l i ~ ~ l ~ ~ ~  used it for all it was \yorth, B~ British army an effirient instrument remain his best monument. 

See Sir Georqe i2rthur. L i f e  and Lettcvs " j  ~ ~ ~ d  n,zd ~ ~ , j ~  ~ . t 7 ~ l ~ ~ l ~ ~  it. as the chronicler Edward Hall says. "he punished lords. knights, 
(London, 1912) ; Sir F. Maurice and Sir George ..\rthur, Li i e  of Lord  and men of all sorts for riots, bearing, and maintenance in their 
Wolreley (London. iYew York, 1924). (A .  P. T.) countries, so that the poor men lived quietly." The young mar- 

WOLSEY, T H O M A S  (c .  14 73-1 530) ,  English cardinal and quess oi  Dorset. the earls of Northumberland and Surrey and many 
statesman, was the son of Robert Wolsey of I p w i c h  and his wife knights. sheriffs and royal accountants were thus taught what 
Joan. He  was educated at Magdalen college. Oxford. According Wolsey called "the nen  law of the star chamber." His activity 
to his servant, George Cavendish. he took his B.A. at the age oi  
15;  but his earliest appearance in the records is in 1498. when 
he mas ordained priest and became junior bursar of the college. 
of which he was already a fellow. The next year he was senior 
bursar. and the story goes that he had to resign this office in I joo 
for spending college revenues without proper authority on com- 
pleting the great tower. He was also master of Magdalen college 
school. There he had charge of three sons of Thomas Grey. 1st 
marquess of Dorset. \vho in I 500 presented him to the rectory of 
Limington in Somerset. At Limington, Cavendish tell? us. the 
sheriff; Sir Xmias Paulet. once put him in the stocks. Wolsey 
taking his revenge long afterward by confining Paulet to his 
chambers in the Middle Temple. In  I joI 'lVolsey obtained a 
dispensation to hold t ~ v o  other livings and also became chaplain to 
Archbishop Deane. In 1503 he became chaplain to Sir Richard 
Nanfan, deputy lieutenant of Calais, who recommended Wolsey 

there  as also extended to deal n-ith perjury. forgery, iraud, 
slander. enclosures. food prices and supplies and any other po- 
tential causes of disorder and breach of the peace. I n  this way 
he helped to enforce law and order and to reassert the authority 
of the central government. The persistency and vigour with 
which he used this jurisdiction also did much to give the sessions 
of the council in the Star Chamber the appearance of a regular 
and distinct court (see STAR CHAMBER). A similar result fol- 
lo\vcd from the vigour ~vi th  which \tTolsey \yielded the equity juris- 
diction in civil suits hetrl-een subject and subject that in the I 5th 
century had devolved upon the chancellor (see Exc~rsr r  LAW: 
Tlze Growth of Eqni ty) .  He also showed himself sympathetic to 
the poor. drawing to himself, after Foxe's retirement in 1516, 
that jurisdiction in their suits nhich hitherto had been associated 
r:tther xith the lord privy seal and various councilors acting as 
masters of requests than with the chancellor. EIowever, the 
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growing popularity of these jurisdictions with suitors and \lrolsey's 
own grolving preoccupation xvith foreign affairs caused him to 
delegate more and more of this judicial work. Many of the com- 
missions that he issued were temporary appointments of particular 
persons to deal with individual cases. Others. however, were of a 
more general and lasting character. such as the I 517 commission 
to hear and determine piracy cases. ~vhich prepared the way lor 
the establishment of separate admiralty courts; the four commis- 
sions of c. I j18 for poor men's causes. which emerged in the 
I j30s as the court of requests Jq.v.) ; the delegation from the 
Star Chamber in r j z  j of northern and Welsh cases to the resusci- 
tated local councils a t  1-ork and Ludlow; and the final, short- 
lived delegation of chancery cases to commissioners in June I jrg. 
These more general commissions helped further to hasten the 
evolution of these various aspects of conciliar jurisdiction into 
separate courts, operating as normal parts of the machinery for 
the administration of justice. 

Rieanwhile. Wolsey had obtained by his diplomacy a position in 
the church matching his position in the state. After failing in 
I j1 5-16 to organize effective resistance to the invasion of Italy 
by the new king Francis I of France. he managed to play a leading 
part in the general pacification of I j18. As his reward he at last 
extorted from the papacy his own appointment as legate a latere. 
At first he had to share his commission with Cardinal Campeggio, 
and its scope was limited to the preparations for a crusade against 
the Turks. But a-hen Campeggio returned the next year to Rome, 
Wolsey retained his o\vn commission. and by taking advantage 
of papal necessities he was able to get its scope and duration re- 
peatedly extended until in I 524 he became legate a lutere for life 
and m-ith unusually \Vide powers. He  thus gained an ecclesiastical 
authority overriding that of Archbishop lVarham and a supremacy, 
under the pope. over the church in England parallel to the pre- 
eminence which as chancellor he already possessed, under the king. 
in the state. Here, too. he asserted his authority n-ith unusual 
vigour, though the confusion between his actions as legate and 
as chancellor encouraged chancery to encroach upon the jurisdic- 
tion of the ecclesiastical courts just as it did upon the courts of 
common law. Yet. despite this plenitude of power, TVolsey did 
very little to reform the abuses in the church which had already 
provoked the anger of the commons. He did dissolve certain 
monastic houses and use their endowments for his new college- 
later Christ Church-at Oxford and his new grammar school at 
Ipswich. But he himself was almost the pattern of a worldly 
prelate. loving pomp and display. lavish in dress, extravagant in 
entertainment. He  was, too, a shameless pluralist and absentee. 
He  held. besides his see of York. the rich abbey of St. Albans and 
the bishoprics first of Bath and Wells. then of Durham and finally 
of SVinchester. His own morals were lax. and he endoxed his 
son before he was 18 with a deanery. four archdeaconeries, five 
prebends and a chancellorship. He thus added considerably to 
the mass of ecclesiastical abuse for whose reform he pretended 
that his legatine polvers were required. At the same time. by 
overriding the local ecclesiastical jurisdictions and privileges in 
virtue of the legatine authority that Rome had granted him. he 
helped to n-eaken the English clergy's affection toward papal power. 
And the concentration of so much secular and spiritual jurisdic- 
tion in the single hands of the chancellor-legate made acceptance 
of the royal supremacy all the easier in the I j3os. ll'olsey, indeed, 
"as legate a 1iitci.c of the pope rode papal jurisdiction in England 
to its death" (A. F. Pollard; see Bibliogi-czpl~y ,: 

The chief reason for iVolsey's failure to reform the church in 
England. and for his increasing delegation of secular jurisdiction. 
was probahly that froin I j I 9  onward he became more and more 
absorbed in foreign affairs. Here he was much less his o\vu master. 
For his power. great as it 7~3s. all depended upon royal favour, 
and Hcnry \ ' I I I ,  though he might leave the routine of administra- 
tion and justice to his chancellor, alxvays took a lively interest 
in and asserted an increasing control over foreign policy. It is 
not therefore easy to assess lI7olsey's work in this field, though 
it is clear that he sought to make his own profit by persuading 
the king's allies to secure his o m  election as pope-a hope twice 
disappointed ( I  jz2 and I j23) because of the failure of the em- 

peror Charles V to perform his promises. Nevertheless, i t  was 
his share in foreign policy that first made Wolsey generally hated 
and that finally lost him the king's confidence. I t  was he who 
extracted the forced loans of I j 2 2  to finance the campaigns in 
northern France. I t  was he ~ h o  tried in vain to browbeat the 
commons into granting i800,ooo in I 523 and who was most blamed 
for the "amicable grant" of L500.ooo from the laiety which Henry 
demanded in 1525 to help to destroy France and which brought 
the country to the verge of rebellion. Yet all this failed either to 
regain England's lost lands in France or to hold Charles V-even 
after his great victory over the French at  Pavia ( I  jzj)-loyal to 
the English alliance (concluded by the treaty of Windsor, I 522) 
and to his promise to marry Henry's only daughter Mary. 

Charles3s repudiation of Mary brought to the fore the question 
of the succession to the throne and, very soon. the problem of 
Henry VIII 's "dirorce" from Catherine of Aragon. T o  secure the 
necessary papal authorization of the divorce was no easy matter, 
for since Pavia (and more still after the sack of Rome by the im- 
perial army in I j27) Pope Clement V I I  mas virtually in the power 
of Catherine's nephew, the emperor. lI7olsey was thus driven to 
expedients more and more desperate. I n  Xug. 1527 he concluded 
an unpopular French alliance and in I 528 began a brief but still 
more unpopular Tvar mith the emperor in order to remove the pope 
from Charles's clutches. For a time French arms prospered in 
Italy and Clement's concessions matched their progress. But his 
legate Campeggio. to whom at  one point he gave full pox\-ers to 
settle the case, had hardly set out for England when the tide 
turned. 

The French defeat in Italy, completed in I j29, compelled the 
pope to come to terms with Charles V (the peace of Can~brai ,  
Aug. I j 29 j .  and in July Campeggio was recalled. 

Thereafter. Wolsey's fall was certain. He  had long ago gained 
the hatred of rhe nobility; he had lost the support of the clergy: 
he had alienated the rest of the nation by his taxation. NOT\- he 
had failed the king in a matter of vital and personal concern and 
through Anne Boleyn his enemies had ready access to Henry's ear. 
for IVolsey had advocated Henry's remarriage, not to Anne, but to 
a French princess. On Oct. 9. I j29. he was indicted for praemunire 
in the king's bench and. although he was allowed to keep the arch- 
bishopric of 170rk and a yearly pension of 1.000 marks from the 
see of IVinchester. he had to surrender all his other offices and 
preferments. Early in the next month parliament met ,  and a bill 
of attainder passed the lords but Tvas rejected in the commons- 
probably with the king's good will, for he n-as not yet prepared to 
break the cardinal utterly. \Volsey himself had not yet lost all 
hope of regaining the royal favour and soon entered into danger- 
ous secret correspondence with the French and imperial ambassa- 
dors and with Rome. He  stayed near London until April 1 j30 
when. under pressure from the council. he journeyed slo~vly north 
to visit for the first time the province of which he had been arch- 
bishop for nearly I j years. At length, hoviever, his intention to 
be publicly enthroned at York on Sov .  j and his summoning of 
the northern convocation to meet him there seem to have alarmed 
the king. who had become aware that he was corresponding with 
foreign polvers. So, on Nov. 4. I j30, he xvas arrested a t  Calvood 
and carried back toward London. On the way he died a t  Leicester 
abbey (Sov .  29),  where he was buried. 

SCE George C:ivendish, Life o j  C a ~ d i ~ z a l  W o l s r y ,  z vol., ed. by S. W. 
Singer (London, 1815; first printed 1541). The best modern account is 
A. I?. Pollard. Tl.olsey, ncn- cd. (London. New York, 1953). 

(R.  B. \VIX.) 

WOLVERHAMPTON, a municipal and county borough, 
Staffordshire. Eng.. 13 mi. N.W. of Birmingham by road. Pop. 
(1961) 150,385. Area 11.3 sq.mi. I t  stands on a sandstone hill a t  
the northwestern edge of t'he group of great manufacturing towns 
extending to Birmingham. but there are residential suburbs to the 
west. where the country is well wooded. The town's original in- 
terests TI-ere mainly agricultural. but with the development of the 
South Staffordshire coal and ironstone deposits it rapidly became 
known for its. metal manufactures. There are enormous iron and 
steel foundries and the town manufactures a wide range of goods, 
including railway cars and road vehicles, locks (for which it was 
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famous in I ~ S I ) ,  tools, bicycles, enamel and galvanized ware, 
rubber tires! artificial silk, chemicals, paints and varnishes. The 
church of St. Peter, dedicated in 994 and several times rebuilt, is 
a fine cruciform building with some 13th-century work. A gram- 
mar school, founded in 1 5 1 2 - ~ j  by Sir Stephen Jermyns, occu- 
pies modern buildings (1875)  There are a bluecoat school 
( I ~ I O ) ,  a college of art  and a technical college. 

The town of Wolverhampton (Handone, SVolvernehamptone, 
Wollernehampton) grew up round the church of St. Mary. prob- 
ably founded in 996 by Wulfruna, who endowed i t  with extensive 
lands. which are enumerated in Domesday. I n  1204 John granted 
the manor of Wolverhampton to the church, and at  the Reforma- 
tion it was held by the dean of the collegiate body; in ~j 53 Ed- 
ward VI granted the college and manor to Dudley, duke of Sorth- 
umberland, but Mary refounded the college and restored its prop- 
erty. Henry 111 ( I  2 j8) granted the Wednesday market. which is 
still held, and a fair for eight days, beginning on June 29. In 1848 
the borough was incorporated and became a county borough in 
1888. I t  was first represented in parliament in 1832, sending two 
members; from 18Sj to 1948 it sent three after which it sent two. 
The boundaries of the borough were extended in I 92 7 and 1933. 

WOLVERINE : see GLUTTON. 
WOLVERTON, an urban district of Buckinghamshire: Eng., 

in the Buckingham parliamentary division, 11 mi. S . E .  of Buck- 
ingham by road. Pop. (19j1) 13,421. Area 7.3 sq.mi. Its mod- 
ern g r o ~ ~ t h  was the result of the establishment of carriage works by 
the railway company. The technical college (1926) is important. 
There are large printing works. 

WOMBAT, the typical representative of the marsupial family 
Vombatidae (see ~I .~RSUPIALIA).  All the teeth are of continuous 
growth, having persistent pulps. The incisors are large and chisel- 
like. as in rodents. The body is broad and depressed. the neck 
short, the head large and flat, the eyes small and the tail vestigial. 
The limbs are equal, stout and short. The feet have broad, naked 
soles; the forefeet have five toes, each with a long nail. The 
hind feet have a short nailless first toe; the second, third and 
fourth toes partially united by skin, the fifth distinct and shorter; 
these four with long nails. The ~vombat of Tasmania (T,'ottzbat~~s 
Z L Y S ~ ~ Z L S )  and the similar but larger V .  plutyrl~inzrs of southern 
Australia belong to the typical group of the genus. with short 
ears, coarse fur and naked muzzle. On the other hand, in the 
hairy-nosed wombat (Lnsio~lzinus latifro?zs) of South Australia, 
the fur is silky. the ears more 
pointed, and the muzzle hairy. 

I n  form and action wombats 
resemble small bears, having a 
similar shufling walk, but they 
are shorter in the legs and have 
broader backs. They live on the 
ground, or in burrom or holes 
among rocks, and feed on grass. 
roots and other vegetable sub- 
stances. They sleep during the 
day but wander forth a t  night in 
search of food. They are shy and 
gentle, though they bite strongly BROAD-NOSED ("OMBATUS 

when provoked. The prevailing P L A T Y R H I N U S ' '  

colour is brownish gray. The large wombat of the mainland is 
variable in colour, some individuals being pale yellovish brown, 
others dark gray and some black. The length of the head and 
body is about 3 ft. Fossil wombats. some of larger size than any 
now existing. have been found in the Pleistocene of Australia. 

WOMBWELL, an urban district in the Dearne \'alley parlia- 
mentary division of the West Riding of Tiorkshire, Eng., 42 mi. 
S.W. of York by road. Pop. (19j1j  18.837. Area 6 sq.mi. The 
population is employed chiefly in the extensive collieries, but there 
are also engineering works and glass manufacture. i1.'omb\vell is 
mentioned in Domesday Book as \Vamballa and the district now 
includes the villages of Jump, Hemingfield and Broomhill. The 
Roman Catholic church of St. Michael ~vas  opened in 1gj3. 
Margaret LVombwell (d. 1776) of f ornbwell hall (traditionally 
associated with the kings of Northumbria) married Anthony St. 

Leger after whom the race (founded I 776 a t  Doncaster, I 2 mi. E.) 
was named. 

WOMEN, DISEASES OF: see GYXAECOLOGY. 
WOMEN, EDUCATION OF. The 19th and 20th centuries 

brought a revolution in the status and education of women, first 
sweeping Europe and the United States. then the orient, and re. 
versing ancient judgments of women's aptitudes. 

Factors  of Change.-Hebraic-Christian ethics elevated woman 
morally. The Renaissance gave upper-class women Greek and 
Latin classics. The Reformation stressed reading the Bible in the 
vernacular, and joined with rising nationalism to prepare the way 
for universal basic education. The technological revolution dis- 
placed age-old domestic crafts with factory production, took 
women outside their four malls and gave them cash instead of 
"keep." A rising middle class, growing affluent through commerce 
and industry. gave daughters an education of accomplishments, 
and occasionally something more substantial. 

In the 19th century, seminary, college and university provided 
pragmatic proof that girls, like boys, could master the known and 
explore the unknown. New sciences. notably biology, psychology, 
anthropology and a naturalistic philosophy of education, shed 
fresh light on likenesses and differences of male and female, but 
offered no confirmation of the alleged inferiority of women. Po- 
litical liberalism, resting on a naturalistic premise, opened the way 
to participation in government. World wars and ensuing revolu- 
tions augmented changes already in progress, broadened the scope 
and accelerated the tempo. 

E a r l y  Cultures.-The original source of woman's restricted 
sphere of activity and dependence lay in her biological function 
and a less agile. smaller and weaker body. Bound by a shorter 
tether, she shared the labour of primitive societies. but hers TI-as 
near at hand while man's took him far afield. The societies of the 
great river valleys of the east and those of the Mediterranean ex- 
hibit, similarly, a differentiation of roles of men and women; but, 
although n.omen of the lower orders laboured as had their primi- 
tive sisters. ~vealth and class structures and functions facilitated a 
degree of seclusion and subjection of upper-class wornen TI-hich 
generally left them without significant labour or public function. 
Such women had little education, save that befitting their narrowed 
sphere; being unlettered, they seemed to have inferior minds. 
When man began to philosophize, he explained the inferiority of 
woman: "A woman without ability is normal," said the Chinese. 
Hindus considered "infidelity, violence, deceit, envy. extreme ava- 
rice. a total want of good qualities, with impurity" the natural 
faults of woman. Aristotle saw \vomen's virtue in obeying, being 
less complete. less courageous, weaker, more impulsive than men. 
There TTere exceptions-a few educated women in China. India, 
Greece, Rome; e.g., Lady Tsao! Rama, Aspasia. Cornelia. I n  
theory, too. views differed. Plato thought some women could be 
philosophers; he admitted a few to his academy. RIusonius and 
Seneca believed women talented. even for philosophy. But learn- 
ing opened no oflice or respected profession to women. 

Chris t ian Influence.-Christianity credited women with souls 
equal, in the sight of God. to those of men. The full benefit of 
this moral status was long deferred, however, for Christian ascetics 
waged war against worldly aesthetic, intellectual and physical cul- 
ture, and for maximum discipline of the soul fled to monastery and 
nunnery. The restricted education of girls was described by St. 
Jerome. Although limited, and though one must leave normal life 
to win it. nunneries opened for women (e.g., Hilda of IVhitby, 
Hrosvitha, Elizabeth of Schonauj a path to letters: and adminis- 
trative posts as abbesses. England had about 140 nunneries in the 
late middle ages, exclusive of "double houses." But nuns were 
only a small fraction of the female population, and came chiefly 
from the upper classes. Lower-class women carried on the world's 
work with men. High social status, in Europe as elsewhere, kept 
women from the x-orld of labour. Cathedral school and university, 
the highest institutioris of the middle ages, led to the supreme pro- 
fession, theology-closed to wornen. Had not St. Paul advised 
women to be silent in church? 

The  Classical Revival.-The "xe~v Life," of which Dante was 
spokesman and forerunner, brought learning from the cloister to 



the court, broadened its range and gave it worldly character and 
colour. IVornen of courtly circles. profiting from the change, 
drank from classic springs. as witness Ginevra Nogarola, Isotta, 
Lady Jane Grey. Vittorino da Feltre. Guarino da Verona. Roger 
Aschain taught gentlewomen of the world. Erasrnus of Rotterdam 
ridiculed the ignorant abbot who argued that "books destroy 
women's brains . . . it is not safe for a woman to know Latin." 
Juan Luis Vives wrote T h e  I? z s t r z~c t io~~  of a Clzristiun ~.C70man, and 
Sir Thomas Elyot, T h e  Defence  oJ Good IVonze?z. Richard Xul- 
caster advocated education for girls, but not in grammar schools 
or universities. But theory outran practice: German Gy?n~zasie~z, 
English public schools, French lyc ies  and American Latin grammar 
schools did not fulfil the promise of early humanists. These 
schools became subservient to universities which. save for a few 
in Italy and Spain where \\-omen taught. did not admit women. 
Not till college and university broadened their scope and became 
fully identified with secular life did women generally find a place 
in them. 

Developments  in E n g l a n d  a n d  o n  t h e  Continent.-Reac- 
tion set in after the 16th century, but the idea of girls' education 
was kept alive by C. B. Barksdale's Learned .llaid (16 jg); a trans- 
lation of a work by Anna van Schurman, Bathsua Makin's Essay t o  
R e ~ l i v e  the Antient Edzrcation of Ge?ztleworize~z (1673). Mary 
Astell's A Serioz~s Pi-oposal t o  the Ladies (1694), Daniel Defoe's 
essay on A n  Academy for TT'oriten (1698). More significant were 
Rlary \Vollstonecraft's A Triirdicatio?t of the Rights of Tf'onsan 
(1792)~ Erasmus Darwin's Plan for the Condzrct of Female Educa- 
t ion  i n  Boarding Sc l~ools  ( I  7971, Hannah hlore's Strictures on the 
hf odcrlz Systcnz o j  Felnale Edncation ( I  799). Emily Shirreff's In- 
tellectual Education (18 j8) ,  Emily Davies' The Higher Ed~lcation 
of Li'onzen (1866) and John Stuart illill's O n  the Subjection of 
U'onzen (1869). 

This literature reflected a keen concern for the education of 
girls, a critical appraisal of errors. Education was filtering down 
to daughters of the middle class. By the mid-18th century many 
boarding schools for young ladies, in London and other cities, 
offered chiefly accomplishnlents. A century later a royal commis- 
sion (1864) found that lack of "organization," "thoroughness," 
"attention to rudiments," too much "slovenliness" and "showy 
superficiality" characterized girls' schools. 

Remedies were urged, The Kational Union for Improving the 
Education of lPTomen of All Classes, promoted by Lady Stanley of 
Alderley, Emily Shirreff, Mary Gurney and Mrs. S'C'illiam Grey, 
was founded in 1871. The Girls' Public Day School company 
(1872) sought to give girls an education equal to that of boys in 
public schools. The first school opened at Chelsea in 1873; by 
1900 there xere  33. Collegiate education also gained attention. 

Amelia Murray sought to promote courses in "all branches 
of female learning." a project encouraged by F. D. Maurice and 
others a t  King's college, London. which culminated in Queen's col- 
lege, 1848. Bedford college followed in 1849. These were scarcely 
better than secondary schools. Cambridge admitted girls to local 
examinations. Girton (Hitchin) opened in 1869, thanks to Emily 
Davies. and Sewnham (1871) were recognized as colleges in the 
university in 1948. JVomen at  British universities (1948-49) num- 
bered 2o.ooj; men. 80,996. 

I n  France the education of girls lagged behind that of boys, as 
in England. Louis XIV founded St, Cyr (1686) for daughters of 
nobles. Pladamc de blaintenon, Franfois Fknelon. Alfred Ket- 
tement and Madame Albertine Kecker de Saussure represent 
trends of French thought on girls' education. Napoleon, wanting 
"~vomen ~ ~ h o  believe . . . not women xho  reason." provided at 
~ c o u e n  (1807) education of daughters and sisters of Legion of 
Honor men and at  St. Denis (1809) for daughters of higher offi- 
cers. Convents held a prominent place in French girls' education. 
A commission (1844) investigated private girls' schools, but with 
slight effect. Jules Simon judged girls' education "futile and in- 
complete." Following Jean I'ictor Duruy's suggestion (1867), an 
Association for Girls' Secondary Courses was formed. By 1887 
there mere 69 courses. '4 la~v: passed in 1880 despite clerical op- 
position, provided secondary schools for girls. The first lycde 
opened at  illontpellier in 1881. The Higher Kormal school a t  

S h e s  (1881) prepared women for secondary school positions. 
The Collkge de SkvignC (Paris, 1880) opened university work t o  
women. There were 3.830 women at  French universities in 1910; 
in 19jo they constituted 3 5% of the enrolment. 

I n  Germany, following Luther, Hamburg (1526) and Brunswick 
( I  528, I 534) provided elementary schools for girls. Ursulines and 
Hieronymians were active in Catholic localities. The late 18th 
century saw the opening of secondary schools, Elizabeth school 
a t  Berlin (17 48). Frankfurt-on-Main (1749), a Tochterschz~le at  
Breslau (1767) and at Dessau (1786). Following a reform move- 
ment (1865). an official rescript (1894) established a curriculum 
for  hohere ~WadcJze~zschulen. Private efforts a t  Berlin and Karls- 
ruhe prepared girls for the Abitur in 1893; Leipzig followed in 
1894. Victoria lyceum. Humboldt academy and Realkurse under 
the scientific Zentrcilverein, Berlin, also prepared \i70men for this 
examination, giving entrance to universities. There were 4.057 
regular women students by 1914; 8,761 in 1933. After World Waf 
11, women constituted a fourth to a third of university students. 

The U n i t e d  States: Or ig ins  -Though colonial New England 
generally excluded girls from town schools, their entrance being 
considered "improper and inconsistent," dame schools received 
them. A few towns specifically admitted girls. The 18th century 
saw a change. Boston provided for both sexes in 1789. I n  the 
central colonies churches generally gave elementary education to 
both sexes. Latin grammar schools were not for girls. Private 
schools developed in the 18th century, however, notably in Phila- 
delphia. New York city and Boston. Their proprietors, men and 
women, taught whatever anyone, male or female, wanted to learn. 
Most of them taught girls accomplishments; others, venturing 
upon solid subjects, gained public esteem. John Poor's school 
(Philadelphia), offering reading, writing, arithmetic, English gram- 
mar, composition, rhetoric and geography, was chartered on Jan. 9, 
1792. The Ursuline convent. Xew Orleans, La. (172;), a Moravian 
school (1742)-later Bethlehem seminary, Bethlehem, Pa. (1749) 
-Linden Hall, Lititz. Pa. ( I  7943, Leicester academy, Leicester, 
Mass. ( I  784): JVestford academy. JVestford, Mass. ( I  793) and 
I Y e s t t o ~ ~ n  Boarding school, IVestto~vn, Pa. (1799)-the last three 
admitting both sexes-gained renown: Public high schools began 
(JVorcester! Mass., 1824) the s16w process of making secondary 
education free; an end not widely realized till after 1870. By 1900 
girls in public high schools numbered 3 17,146; boys 224, j84. Girls 
totalled 3,327.000, slightly less than boys, in 1950. 

Col legiate  Educa t ion  of Women.-From 1825 to 1875 many 
efforts were made to found ~vomen's colleges. Certain better semi- 
naries-Troy Female seminary, Troy, N.Y., founded by Emma 
IVillard (1821), Mount Holyoke. South Hadley, Mass., begun 
by Mary Lyon (1837), and Milwaukee Female seminary (later 
Milwaukee-Downer college), hfilwaukee, LVis. (1851)-later be- 
came colleges. Georgia Female college, Macon, Ga. (1839), Mary 
Sharp, LTinchester: Tenn. ( I  8 j I ) ,  Elmira, Elmira, N.Y. (18 j5) ,  
and Vassar; Poughkeepsie, N.Y. (1865), laid serious claim to  col- 
legiate rank. Elmira and Vassar fully merited the name; only Vas- 
sar had generous support. JVhen Smith college, Northampton, 
RIass.. and Wellesley college, Wellesley, ;Class., opened (18: 5), 
success of collegiate experiments was established. Coeducation be- 
gan on the college level a t  Oberlin college, Oberlin. 0.: where 
women entered college courses in 1837. Antioch college, Yellow 
Springs, 0. (1852), gave women equal opportunities with men "in 
the same studies, and classes, and by the same instructors." 
Women were to be teachers as well as students. I n  state universi- 
ties coeducation was the rule initially or soon became so. The  
State University of Iowa. Iowa City (18j6): \+-as coeducational. 
The University of JYisconsin, Illadison (ISSO), proposed a normal 
department, opened to women and men, first attended by women 
in 1860; collegiate coeducation was realized after 1872. The 
University of Michigan, Ann Arbor, admitted women in 1870. 
Forty years after Oberlin opened, 8,141 women were in coeduca- . 
tional institutions, 2.519 doing college work. Affiliated colleges- 
H .  Sophie Kewcomb, Nen- Orleans, La. (1887), Barnard, New 
York city (1889), the Women's college (later Pembroke), Provi- 
dence. R.I .  (1891), Radcliffe. Cambridge, Mass. (1894)) Jackson, 
&ledford, hlass. ( I ~ I O ) ,  associated ~ v i t h  Tulane, Columbia, Brown, 
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Harvard  and  Tuf ts ,  respectively-did not significantly alter the  B 1 ~ ~ 1 0 ~ ~ ~ ~ ~ ~ . - W i l l y s t i n e  Goodsell, The Education o f  W o m e n  (New  
pattern of women's education; but they gave women certain facili- York, 1923); Thomas Woody, Life  and  ducati ion in ~ a r l ~  societies 

(New York, London, 1949), A History o f  Women's Education in the 
ties and the  services of faculties previously denied them. BY I9oo United States, 2 vol. (Lancaster, Pa., 1929); Ashley Montagu, The 
there were 26,728 women college students, 8,104 graduates; In Natural Superiority of W o m e n  (New York, 1953) ; Amram Scheinfeld, 
1950, 103.217 women graduates and 328,841 men. Women and Men (New York, 1944) ; Lina Eckenstein, W o m a n  Under 

Fear had been felt that women were too weak to stand the strain Monasticism (Cambridge, 1896) ; Eileen Power, Medieval English Nun- 
of serious mental labour. College and seminary demonstrated that neries (Cambridge, 1922); Foster Watson, Vives and the Renascence 
they could master Euclid, Greek and Latin without losing their health Education o f  W o m e n  (New York, London, 1912); Dorothy Gardiner, 
or their minds. Another fear-ollege for women would mean race English Girlhood at School (New York, London, 1929) ; Myra Reyn- 
suicide, they would not marry or, if they did, would not have children- olds, The Learned Lady in England, 16.50-1760 (New York, 1920) ; 
was soon laid. Thorough study showed marriage and fecundity were Laurie Magnus, The Jubilee Book o f  the Girls' Public Day School Trust 
conditioned by wealth and social status rather than by classics and 1873-1923 (Cambridge, 1923) ; Barbara Stephen, Girton College, 1869- 
mathematics. 1932 (h'ew York, London, 1933) ; U.N.E.S.C.O. and I.B.E., Access o f  

P r o f e s s i o n a l  Education.-Entrance to higher professions was Women to Education, 15th International Conference on Public Educa- 
as difficult as getting into college-or more so. Teaching was the first tion (Geneva, 1952) ; Fannina W. Halle, W o m a n  in Soviet Russia, trans. 
profession to admit women. Women were too weak to handle disci- by Margaret M.  Green (New York, London, 1933) ; Constance Warren, 
pline, it was said; and they were, as long as schools were ruled by the A New Design for  Women's Education (New York, 1940). (T.  Wy.) 
rod. But the common schools demanded more teachers, and women WOMEN, LEGAL POSITION OF. This article describes, 
were the readiest source. From seminaries, then from normal schools as  well as  the present legal position of women, something of t he  
(a  private experiment, 1823, and state institution, 18391, women went process whereby the rights of men and have tended to be- rapidly into a profession, highly praised, poorly paid. Women in 
teacher-preparatory schools (1900) numbered 42,290; men, 21,112. In equal in British and United States law. 
1950 there were 96,906 women and 116,321 men in teachers colleges, 
excluding summer schools. 

G R E A T  BRITAIN 

Entrance to medicine, law and theology was more difficult than Only in modern times did the of Great 
teaching. If one could get training, medical societies, bar associations, Britain emerge from a complex of legal disabilities within which 
churches and the public were hostile to women practitioners. In medi- they had remained fo r  long centuries. The three main landmarks 
cine a minor step was taken in Philadelphia (1765) when William of their modem emancipation were the ~ ~ ~ ~ i ~ d  prop- Shippen, Jr., gave lectures on midwifery "to women who had virtue 
enough to own their ignorance,,, ~l~~~~ a century later ~ l i ~ ~ b ~ ~ h  erty act of 1882; their admission t o  the parliamentary electorate 
Blackwell sought in vain to enter first-class medical schools. Ac- by the Representation of the  People act  of 1918 (see WOMEN'S 
cepted, finally, at  Geneva college, Geneva, N.Y. (1847)~ she took a de- SUFFRAGE) ; and  the  Sex Disqualification (Removal) ac t  of 1919, 
gree (1849) and finished her medical preparation abroad. 

As old institutions refused admission, special schools for women de- 
which opened public functions and many professions hitherto 

"eloped. Encouraged by friendly doctors and the Female Medical so- 'lased to them. 

ciety, lectures began (1848) in Boston at  the New England Female The Norman Conquest placed England as  a conquered land un- 
Medical college (1852) which later became part of Boston university. der a feudal law more oppressive and thorough than tha t  of other 
The Female Medical College of Pennsylvania, Philadelphia, incor~o- northern or westem European nations. Reaching the lower ranks, 
rated March 11, 18j0, was the first institution so recognized in the 
United States, Progress was slow. studying medicine (1891) feudalism clothed even the  humblest husband with "more than the  
numbered 1,3,02; men, 18,514. In 1950 women won 584 M.D. degrees, authority of a feudal lord," and merged the wife's existence corn- 
men, j , 0 ~ 8 ;  in medical sciences there were 729 and 2,495 degrees, re- pletely in tha t  of her husband. Whatever property rights the  
spectively. pre-Conquest wife had possessed disappeared; and, as  marriage 

The law offered many obstacles, since training was generally in pri- 
vate offices, Growth of law schools benefited Lemma Bark- was indissoluble, not until a woman became a widow did she come 

a100 studied law in Washington university, St. Louis, Mo., in 1869. Ada into her sole remaining property right, her dower. This  was 
Kepley received a degree from Union Law college, Chicago, in 1870. rather the creation of the  church than of the common law. 
The University of Pennsylvania, Philadelphia, admitted women in 1881. R i g h t  of W o m e n  to the Crown.-After 1 ~ 6 6  the regnal posi- 
Law schools almost doubled from 1870 to 1890; by 1900 there were 94, 

tion of monarchs was ill-defined. ~h~ attempt of H~~~~ I with I ~ I  women and 12,36j men; in 1920 there were 19,821 men, 1,171 
women. ~n Igjo women won 421 degrees in law; men, 13,891, ~ f t ~ ~  to leave the crown to  his only surviving child, Matilda, resulted 
a strenuous fight Myra Bradwell won the right to practise when Illi- in a civil war of uncertain issue. The  matter was not set a t  rest 
nois (1872) forbade disbarment from any profession, other than mili- until a statute of the first year of h tary  Tudor's reign declared a 
tary, on grounds of sex. Bella Lockwood, admitted to the supreme 
court of the District of Columbia was refused admission to  be as as a man of regna1 power' Thereafter 
the United States court of claims and the United States supreme court. four other female sovereigns ascended the throne, enjoying equal 
Finally, a bill (1879) enabled women to practise before the highest regnal rights. But female succession t o  the  crown is not ye t  in full 
tribunal. parallelism with male, for the senior son of any issue surviving the  

Postgraduate study met little opposition. Graduate schools, being new, sovereign succeeds in preference to a daughter, although she be his 
generally welcomed both sexes, though a belief prevailed that women, 
while they could master the known, would not be capable of original by birth. 
investigation. By 1900 women in graduate departments numbered I,- W o m e n  Peers,  Privy C o u n c i l l o r s  and off icers  of State.- 
982, men. 4,883; in 1950, there were 65,047 and 172,161, respectively. Although certain women of rank were summoned t o  the  Saxon 

Recent DevelOpments.-Having that master witenagemot, the  Norman era ushered in a state of things whereby 
traditional college studies, a concern arose as to what the higher educa- 
tion of women really should be. Do traditional studies suffice? Causes peerages were conferred Won  Often the peerage as 
of the query lay in economic pessures, specialization dictated by scien- a dignity was expressed to  be heritable by women. But i ts  enjoy- 
tific and technological development and decline of faith in the mental ment did not connote any obligation upon the crown to  summon 
discipline once credited to Greek, Latin, mathematics and science. the peer to  "seat, voice and place" in the house of lords; 
Some women's colleges sought to hold fast to the ancient disciplines; 
most of them, however, revealed the influence of vocational demands. i.e., when that  house was summoned in the full parlialnentary 
Two, Sarah Lawrence college, Bronxville, N.Y. (1928), and Benning- sense. King John a t  a meeting in the  Temple summoned among 
ton college, Bennington, Vt. (1932)~ broke boldly with tradition, giving others certain abbatissae, and Edward I11 summoned about 11 
first place to development of persons according to interests and needs- peers to a gathering before undertaking a fresh war, Until  
an application of John Dewey's philosophy. 

Great progress has been made in many lands in the past generation, 1870 a woman peer possessed a t  any rate a theoretical right t o  

but education is still less accessible to women than to men, except in a represent her peerage. Lady Rhondda in 
primary schools. Fifty nations (1952) had about equal numbers of 1922 raised the issue directly by  petitioning for  "seat, voice and 
girls and boys in primary schools. The proportion of girls to boys in place" in the house of lords, and  her petition was heard by a corn- 
secondary schools in 4.3 lands ranged from less than 10% (Egypt and mittee of privileges. Unfortunately, the petition was based upon Honduras) to more than 50% in Chile, Denmark, Finland, Scotland, 
Sweden and the United States. In 47 countries the proportion of the Sex Disqualification  emov oval) act, 1919, which   roved too 
women to. men in higher education ranged from 0% (Cambodia and frail a legal foundation for the claim. However, under the Life 
Saudi Arabia), 1.08% (Honduras), 2.73% (Persia), 4.79% (India), Peerages act, 1g j8 ,  life peeresses might be created and would be  
6.4570 (Egypt) ,  to 43.8270 (Panami) ,  40.7070 (Scotland) and 40% entitled to sit in the house of lords. The  queen created the first 
(Poland). Women constituted 30% of the enrolment in the United 
States: The Soviet Union had 44% women in universities (1926); four  such peeresses 
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57% in 1941. The privy council has functioned under varying nomenclature 



since the earliest days, and the idea of excluding women as such 
apparently never arose, the only question being what women, if 
any, were important enough. 

In  the reign of George V it  became necessary to swear in 
Margaret Bondfield as a member, on her nomination as minister 
of labour, for the cabinet is historically and technically a subcom- 
mittee of the whole privy council. Later Edith Summerskill and 
Florence Horsbrugh similarly achieved privy councillorship as 
cabinet ministers. Queen Mary, consort of George V, had already 
been sworn of his privy council. 

Public office was often inherited by women. and if their lands 
were associated with public office, the woman holder had either to 
perform the duties of such office or provide for their fulfilment. 
For instance, Ela, countess of Salisbury, in the reign of John held 
the earldom of Salisbury together with the government of the 
castle of Sarum and also inherited the sheriffdom of the county 
of Wiltshire. Nicolaa de la Haye, wife of Gerard de Camville, 
was sheriff of Lincoln under John. 

But under the Stuart dynasty opportunities open to women be- 
came fewer, and Mary Astell in 1694 was protesting. in her work 
A Serious Proposal to the Ladies, that the decline in the higher 
education of women underlay their diminished general position- 
"since there are no accounts in history of so many great in 
any one age as are between 1500 and 1600." She therefore pro- 
posed the foundation of an institution for the better education of 
women. Nothing resulted. 

In 1792 Mary \Vollstonecraft pleaded in her Vindication of the 
Riglzts of Woman:  "Let us consider women in the grand light of 
human creatures, who in common with men, are placed on this 
earth to unfold their faculties." She asked for their parliamentary 
representation. Again, little resulted. 

Progress had to be made upon three parallel paths-the right to 
property, the right to political enfranchisement and the right to 
enter all professions, trades and callings. 

T h e  R i g h t  t o  H o l d  Property.- The demand for property 
rights for wives, entirely disallowed by the common-law concept 
of coverture, proceeded concurrently with the demand for parlia- 
mentary suffrage. I t  is perhaps more logical to consider property 
first because it is hard to see how even the later peaceful propa- 
ganda for the vote could have been financed by moneyless wives. 
Furthermore, the property act of 1882 antedated the franchise act 
of 1918 by 36 years. 

I t  must always be remembered that the women of the aristoc- 
racy and the moneyed mercantile classes received protection from 
the chancery courts. This process began to rise into importance 
about the time of Henry VIII.  

Property began to be held to the "use" of another than the origi- 
nal owner, and the fruits arising from its ownership had to be 
paid to a beneficiary who became in equity the owner, while the 
bare legal estate was held by a trustee or trustees, who passed on 
to the equitable owner whatever profits arose. 

But the ordinary wife who was simply a woman of the people 
had normally no lands or money safely settled upon her and there- 
fore no equitable rights protected by the court of chancery. Ex- 
cept in the City of London a married woman had not even the 
right to money she earned by her own labour inside or outside the 
matrimonial home. A husband could, if he liked, collect the profits 
arising from his wife's literary work or, from a theatrical manager, 
her remuneration as an actress; and in poorer classes the profits 
made by the mangle, the sewing machine or the charing done in 
the house of another could be collected by the husband, and with- 
out the wife's having any recourse to them if that husband drank 
or gambled them away and left her and her children starving. 
Even if his conduct had forced her to leave the matrimonial home 
or he had deserted her, the legal payment made by the employer 
was the one he made to the husband, and if he risked paying first 
to the wife who had earned the money, her receipt would not pro- 
tect him'in law if the husband sued. 

When parliament in 18 57 first set up a court empowered to grant 
dissolutions of marriage and judicial separations. the 18j.i Matrl- 
monial Causes act did at  least secure to the deserted or separated 
wife the right to her own earnings. The ordlnary ~ i f e  still living 

with her husband was not so protected. The Married Women's 
Property act of 1870 took that necessary step. 

The vital section of the 1870 act is s. xi which runs: "A married 
woman may maintain an action in her own name for the recovery 
of any wages, earnings, money, and property by this Act declared 
to be her separate property, or of any property belonging to her 
before marriage . . . and she shall have in her own name the same 
remedies, both civil and criminal, against all persons whomsoever 
for the protection and security of such wages, earnings, money and 
property purchased or obtained by means thereof for her own use, 
as if such wages, earnings. money, chattels, and property belonged 
to her as an unmarried woman; and in any indictment or other pro- 
ceeding it  shall be sufficient to allege such wages, earnings, money, 
chattels and property to be her property." 

The Married Women's Property Act (18 70) Amendment act, 
1874. dealt mainly with points of detail and extended considerable 
and no doubt necessary protection to husbands with regard to their 
wives' prenuptial debts. torts, assets, etc. 

The Married Women's Property act of 1882 operated from 
Jan. I ,  1883. and enacted that: "A married woman shall in accord- 
ance with the provisions of this Act be capable of acquiring, hold- 
ing and disposing by will of any real or personal property as her 
separate property in the same manner as if she were a feme sole 
(spinster or ~v ido~v)  without the intervention of any trustee." It 
was also provided that a married woman "shall be capable of en- 
tering into and rendering herself liable in respect of and to the 
extent of her separate property on any contract" (i, s. 2 ) .  By a 
further Married Women's Property act of 1893 it  was enacted that  
"every contract hereafter entered into by a married woman other- 
wise than as an agent . . . shall bind all separate property which 
she may a t  that time or thereafter be possessed of or entitled to." 
The 1893 act came into force on Dec. j ,  1893. I t  will be observed 
that the tone of these various enactments sounds rather minatory 
than emancipatory. The freedom to own and to contract a t  once 
added liability to'wives. Suffice it  to say that without such liabili- 
ties no sane person tvould enter into contract mith.the wife exempt 
as such from the necessary burdens of the law. All these rights 
were granted in the U.S. in 1848. 

Women in P a r l i a m e n t  a n d  O t h e r  P u b l i c  Offices.-A spe- 
cial statute to render possible the election of women members of 
parliament was necessary. The Qualification of Women act, 1919, 
was therefore enacted and proclaimed that "a woman shall not be  
disqualified by sex or marriage from being elected to or voting a s  
a member of the Commons House of Parliament." The first 
woman to be elected to the British house of commons was the 
Countess Markiewicz, an Irish lady, who did not sit;  but the next 
one elected, the Viscountess Astor, became the first woman to serve 
fully as an active member of parliament. 

Membership of various bodies associated with local government, 
e.g., school boards, boards of guardians, etc., began to be opened 
to women in the reign of Victoria. But they had not been ap- 
pointed (normally) for centuries as justices of the peace, nor 
upon the police force, nor indeed in various other public capacities 
until the passage of the Sex Disqualification (Removal) act, 1919. 
Women were under the same statute made liable to jury service. 

R i g h t  t o  Pract ise  i n  t h e  Professions.-The inns of court 
had refused at least three women applicants, and the Law society 
had obtained a queen's bench judgment protecting the solicitors' 
profession from their entry. It was therefore thought advisable 
to enact a generally qualifying statute, viz., the Sex Disqualifica- 
tion (Removal) act, 1919, throwing open the exercise of all pro- 
fessions. The chief ones immediately attained were the legal pro- 
fession in both branches; i.e., barristers and solicitors; chartered 
(and other) accountancy; veterinary surgery; and certain other 
perhaps rather unexpected callings such as marine engineering. 
One very important reservation was made by order in council 
promulgated under the Sex Disqualification (Removal) act,  1919, 
namely that the diplomatic and consular services and certain higher 
civil service appointments r5ere reserved to men. However. in 
1946 a special commission appointed to consider this matter duly 
reported favourably and the barrier was removed. In  the diplo- 
matic and consular services up to 19j3 about 16 women had been 
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appointed to some of the higher positions, although not the highest 
of all. 

King George V created certain Canadian women barristers silks, 
the first two being H ,  A. Kinnear (later Judge Kinnear) and 
M. P. Hyndman. In  ,1941 George VI gave silk to Frances E. 
Moran of the Southern Irish bar. I n  1948 he created M. H. Kidd 
of the Scottish bar a silk and in 1949 similarly honoured Helena 
Kormanton and Rose Heilbron, both of the English bar. 

N a t i o n a l i t y  of Marr ied  Women.-By an act of 1844 alien 
women who married British subjects automatically acquired Brit- 
ish nationality. This in some cases led to abuses in connection 
with prostitution, as undesirable foreign women obtained easy 
entry. Instead of dealing with that, parliament by the Naturaliza- 
tion act of 1870 deprived of her British nationality any British 
woman who married a man of foreign nationality. During World 
War I difficulties arose. British-born women technically aliens be- 
came subject to vexatious regulations-sometimes even to intern- 
ment. In  took 34 years of hard work for British women to obtain 
remedial legislation which took shape as the British Nationality of 
Women act, 194% 

By this act a British woman received the right to retain British 
nationality on marriage to a foreigner, and the act conferred auto- 
matic restoration of British nationality to those who had lost it. 
I t  also ended the right of alien women to acquire automatic British 
nationality when marrying British subjects. Such a woman must 
now make application to the secretary of state for home affairs for 
registration and must take an oath of allegiance to the British 
crown. 

Testacy a n d  In tes tacy  of Marr ied  Women.-The Married 
Women's Property act of 1882 confirmed and extended such rights 
as wives had formerly enjoyed. The Law Reform (Married 
Women and Tortfeasors') act, 193 j. consolidated and completed 
sex equality by empowering a married woman to dispose by will of 
all her property, real or personal, as if she were a feme sole; and 
such will disposes of all property to which she was entitled or held 
at  the date of her decease. 

The liability of the male under the Law of Intestate (Succes- 
sion) act of I9j3 has been equated absolutely with that of the 
female; and by that act reforms have been made almost revolu- 
tionary in effect. Considering the small amount left in fact by 
the average British subject, in the majority of cases the surviving 
spouse will stand to benefit far more under an intestacy than when 
a normal will has been made; and the issue of the marriage will 
benefit pro ta?bto far less. 

The widow or widower will take the chattels and the first f5,ooo 
of the total estate. After that, further pecuniary benefits to a 
spouse are balanceable against the various provisions made by the 
act for children, brothers and sisters and surviving parents or 
grandparents. The surviving spouse has the first option of pur- 
chasing the matrimonial residence at  its market value and also may 
commute a life income for its actuarial value. The act also en- 
larges reliefs obtainable by dependants deprived of support, etc., 
under unjust mills. 

C r i m i n a l  L a w  a n d  Women.-Two vestiges of the old 
common-law theory of the merger of the wife's person in that of 
her husband still modify criminal law. One is that, as a conspiracy 
still needs a t  least two persons, a joint plan by husband and wife 
to commit a crime is not indictable as a conspiracy; and the tend- 
ency is for the wife to escape through that loophole. This legal 
fiction is however not deemed to hold good in the case of treason. 
The other instance is that if a mife commits a crime in the presence 
of her husband she may raise the defense that she in  fact com- 
mitted the crime under his marital coercion. 

A wife cannot be charged with harbouring a husband after he 
has committed a crime, i.e., as an accessory after the fact, for she 
is not compelled to L'discover" his crimes. 

Formerly, as husbands by marriage ipso facto acquired the total 
property of a wife (other than any protected by equity) he had 
to pay any damages awarded by the courts to the person aggrieved 
by any tort committed by the wife. By the Law Reform (Married 
\Tomen and Tortfeasors) act: 1q3 j. husbands n-ere released from 
the onerous liability of paying for the torts of wives who were liv- 

ing with them. 
Husbands and wives who are living together cannot proceed 

against each other in tort. 
Rights  of Women t o  Dissolut ion of Marriage.-Prior to 

the Matrimonial Causes act, 18j7, the church exercised gen- 
eral control over marriage, effectuating it validly, or per contra 
pronouncing as to questions of invalidity. Broadly speaking, pre- 
Reformation doctrine as to invalid marriages prevailed, and those 
purported marriages which had never under ecclesiastical law been 
real marriages were annulled by one or other of the ecclesiastical 
courts of the country. Such courts could also grant separations 
"from bed and boardn-which did not confer upon either sepa- 
rated party any right to remarry a third person, as would a decree 
of annulment. 

After the Reformation, parliament took power to  grant parlia- 
mentary divorces, which were a vincz~lo, i e., from the matrimonial 
bond itself, and did entitle the former spouses to remarry if they 
so desired. But the great difficulty and expense of these limited 
them in effect to the aristocracy and even so they were indeed few 
in number. I t  is believed that not one was in fact granted to a 
wife. The normal preliminary was a civil action brought by the 
husband against the male adulterer for criminal conversation. The 
wife being no party to the action had no right of representation a t  
the trial, so her reputation could easily enough be demolished by 
perjured testimony. The Matrimonial Causes act, 1857, boldly 
transferred the whole processes of dissolution of marriage to a lay 
tribunal by setting up a division of the high court empowered to 
annul marriages, grant judicial separations and dissolve the ac- 
tual bond of marriage, or, in popular phraseology: grant divorces. 

Substantially, the ground upon which a husband could obtain 
a divorce was the adultery of the wife. Substantially, the grounds 
upon which a wife could obtain dissolution were much graver- 
certainly more onerous, for a husband's adultery alone did not suf- 
fice. There had to be in addition incest or bigamy coupled with 
the adultery; or grave cruelty; or causeless desertion of her against 
her will for more than two years; or the commission of sodomy; or 
an act of bestiality. Separation orders were granted more easily 
and could include orders protecting the deserted wife's earnings, 
which she might receive and expend without control by her sepa- 
rated husband. 

One serious inequality of ground operated against the husband. 
Although: as above, the mife could proceed against a husband who 
had committed sodomy or bestiality, the husband was granted no 
redress-not even a judicial separation-against a wife addicted to 
unnatural sexual practices with other women, a male disability still 
forming part of matrimonial law. But a husband was empowered 
to claim damages from the male corespondent to the petition, 
while the wife was granted no parallel right.. 

A presumption of law underlay and complicated the whole 
process of matrimonial litigation, namely, that the husband's domi- 
cile was and is automatically the wife's domicile, in other words 
that her only forum of jurisdiction was whatever forum was the 
husband's, whether his original one or one that he had newly ac- 
quired. If, therefore, a husband had legally and finally settled in 
some land which did not grant divorces as part of its law, no mat- 
ter how bad his conduct the wife lost her right to launch any matri- 
monial litigation against him. 

The Matrimonial Causes act, 1923: took one step in equalizing 
the position of women by making it possible for a wife to obtain 
a divorce upon the sole ground of her husband's adultery, to which 
cruelty or desertion no longer had to be coupled. The ?vIatrimonial 
Causes act of 1937 as consolidated in the Matrimonial Causes act, 
19j0, effected great changes. I t  made separate grounds of the 
following acts so that a husband or wife could obtain a decree of 
divorce for,adultery, cruelty, desertion or insanity, proved strictly 
by five years' detention in an institution for the treatment of in- 
sanity. The inequality as to unnatural sexual conduct described 
above was left untouched. So was the inequality as to damages. 

This act provided some other useful remedies for certain sad 
states of affairs; e.g., after a total disappearance of one spouse 
from the other without any news for seven years a petition might 
be presented asking for a presumption of death and for dissolution 
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of the marriage, and this once granted, the petitioner could remarry 
without fearing any legal proceedings for bigamy and could con- 
tract a further legal marriage after decree absolute. A marriage 
can now be annulled if a woman a t  the time of its celebration has 
concealed her pregnancy by a man other than her husband. 

A novelty in English law was introduced in the 1937 act. whereby 
the subject was deprived of recourse to the courts for a period of 
three years after the celebration of the marriage unless the peti- 
tioner could obtain a preliminary decision from the court on the 
ground that the other spouse had been guilty of exceptionally de- 
praved conduct or on the ground of exceptional hardship; upon 
this decision leave to proceed for dissolution could be granted. 
The difficulty as to domicile was left untouched by this act. What- 
ever criticisms may fairly be made upon its provisions, there has 
been a large increase in the number of decrees of absolute dissolu- 
tion of marriage since its enactment. There have been some use- 
ful modifications of the presumption of domicile since the 1937 
act, notably one of 1948. which enabled aggrieved wartime wives 
to obtain decrees more readily. 

The whole matrimonial law was to some extent codified by the 
Matrimonial Causes act, 1950. There remains outstanding, hom- 
ever, a grave complex of all that has happened to the matrimonial 
jurisdiction of the summary courts. Discrepancies of various na- 
tures have arisen, making probable the necessity for codification to 
assimilate and ernbody these two sometimes conflicting systems 
of law. 

Marr ied  Women's Righ ts  in Connect ion W i t h  Children.- 
Under the old cominon law the father alone was the parent of his 
child, subject to an overriding presumption that the sovereign was 
parens patriae. A father could transfer even a tiny infant from 
its mother's arms to the care of a mistress if he chose. or to any- 
one else, and the mother had no right to any information as to the 
child's whereabouts and might not go to see it nithout the father's 
permission. Children were sometimes most callously used to force 
a wife to submit to a husband's mill. 

The first mother to protest publicly against this kind of thing 
was Caroline Xorton  hose unremitting work led to the first step 
to help the mother, namely an Access to Children bill in 1838 Un- 
der this a mother could petition the chancellor for an order giving 
her access to her own children upon filing an affidavit to prove that 
she was of unblemished moral conduct. 

Further provisions as to access were made under the various 
Matrimonial Causes acts but the mother as such was mainly helped 
by the Guardianship of Infants act, 1925. Its governing principle 
is that the welfare of the infant is paramount-a principle which 
enables the court to review the whole set of circumstances affect- 
ing the child-money. maintenance, religious differences of par- 
ents, quarrels concerning education. training, residence, morals, 
cruelty and everything else. Proceedings usually begin in a magis- 
trate's court and appeals are determinable in the chancery division 
of the high court. Apart from the paramountcy of the infant's ~vel- 
fare, the parents are placed in this act upon a footing of presumed 
equality. so that the reign of tyranny of the father has ceased. 

I n  the case of the dissolution of a marriage where there is issue 
of the marriage under the age of 16. the court usually considers 
what order to make as to the custody of such children. The mak- 
ing of an order giving custody to one parent frequently connotes 
the desirability of granting access to the other parent. The great 
principles now applied are that primarily the party who is not 
morally guilty has the greater probability of obtaining custody, 
but that other considerations may outweigh that prima-facie pref- 
erability. For instance it viould be most improbable that the 
court would take amay even from a guilty mother the custody of a 
very young child still needing constant maternal care. The pros- 
pect of consigning a child to the care of a corespondent stepfather 
is not altogether enticing although it is a course that often has to 
be tacitly sanctioned for practical reasons. At 16. the boy or girl 
can make an individual decision TX here to reside; i.e., with either 
or neither aarent. 

magistrates' courts. Obedience to  such can be ordered on pain of 
imprisonment. 

Nomencla ture  of Marr ied  Women.-By the act of marriage 
a woman ipso  fac to  acquires the right to assume and bear her hus- 
band's surname. but she is not thereby under any obligation to d o  
so. That marriage itself does not operate to change her surname 
is proved by the fact that she signs the register after the ceremony 
still in her maiden name. I n  Scotland the assumption and use of 
a husband's surname does not operate to extinguish and determine 
the maiden surname and in criminal indictments a married woman 
will be cited by both surnames (X or Y )  and even upon wives' 
tombstones the use of the maiden surname is frequent. I n  Eng- 
land there is apparently a cesser of the maiden surname if the 
husband's surname is assumed. There is nothing in l a ~ v  to prevent 
a wife who so desires, a widow or a divorcee from resuming a 
maiden surname. A divorced woman may continue to bear the 
matrimonial surname if she so desires. 

English courts have no jurisdiction over surnames until and un- 
less the question arises in a definite context; e.g., as under a will 
or settlement. Husbands frequently assume or add wives' sur- 
names. The children of a marriage can use the surname of father 
or mother or both as they choose, with the sole exception that it  is 
not legal for anyone to assume a surname for the purpose of effect- 
ing fraud or crime. Special rules and customs govern usage as t o  
su'rnames in titled classes. 

One frequent present-day usage is, ho~vever, most undesirable 
from the legal point of view, namely the use by a wife of her o ~ ~ 7 n  
surname in certain circumstances; e.g., in a trade or profession, al- 
ternating with the use of her husband's surname socially. The use 
of a surname is to ensure identification of a given personality and 
a wavering between the two surnames makes this a fluid and unset- 
tled matter. For example it makes a dubious document of a pass- 
port. Clauses frequently occur in .wills and settlements requiring 
a husband to assume the names and arms of the wife's family in or- 
der to govern a bequest or demise of property. Before settling the 
relevant documents it  is highly desirable to ascertain the view of 
the husband concerned upon this matter as he cannot be compelled 
to assume these against his on-n will however desirable a testator or 
settler may feel to be the perpetuation of an old and honoured 
patronymic. This lam is gathered from a series of case law reports 
extending over many centuries. 

T h e  L a w  in Scotland a n d  N o r t h e r n  Ireland.- The main 
legal difference between the women of Northern Ireland and those 
of England and Scotland has hitherto been that divorce in Xorthern 
Ireland was until the Rlatrimonial Causes act, 1939, obtainable 
only by the difficult and expensive process of parliamentary legis- 
lation; under this act the law on divorce has been assimilated to  
that of England. 

The tendency of English and Scots law has been for them 
broadly speaking to approximate although it  must be remembered 
always that Scotland has its olvn legal system ( s e e  SCOTS Law) 
while English law has developed differently and mainly internally. 
Vast inroads have been made in recent years on English common 
law but it  still covers an immense field in the national life. 

B I B L I O G R A P H Y . - T ~ ~  Statutes o f  B~zgland and Northern Ireland; 
Courtney S. Kenny, A History o f  the L a w  o f  Exgland as to  the Ej- 
fects o f  ~lfarriage orz Property and o n  tlze Wife's Legal Capacity (Lon- 
don, 1879) ; George Browne, Law and Practice in  L)ivouce and Alfatri- 
moltial Causes, ed. by W .  Latey et al., 14th ed. (London and Toronto, 
1952) ; W. Raydcn, Practice and L a w  i n  the Divorce Division, 6th ed. 
(Toronto, London, 1949; supplements, 1953, etc.) ; C. C. Stopes, British 
Freewomen, 3,rd ed. (London, 1907) ; T. P. Taswell-Langmead, Eng- 
lish Co~zstitntzonal History, 10th ed. (Boston, London, 1946) ; G. E. C., 
Complete Peerage, new ed. (London, I ~ I C - )  ; J. F. .4rchbold, Pleading, 
Evidence and Practice in  Crivrziizal Cases, gznd ed. (London, 1949; sup- 
plements, rg jo ,  etc.) ; Lives of Caroline Korton by J .  G. Perkins (Lon- 
don, 1909) and A.  Acland (Kern York, London, 1948) ; J. ltTilliams, 
Principles of the L a w  o f  Real Property, 24th ed. (Toronto, London, 
Lahore, Sydney, 1y33) ,  Principles of tlze L a w  of  Personul Property, 
18th ed. (Toronto, London, 1926) .  (H. I?. N.) 

UNITED STATES 
The court makes suitable orders for maintaining children in ac- When the United States acquired its independence. the prevail- 

cordance with the possibilities of the case. Such maintenance ing body of jurisprudence governing the political, economic and 
orders are a constant feature of the matrimonial jurisdiction of the social status of women was the cornillon law of England a t  the time 
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of separation. Under that law women enjoyed very little in the 
way of legally enforceable rights. In the political sphere, they 
were not permitted to vote, to hold public office, to serve on juries 
or to act in other public capacities. In the economic realm, they 
were limited in the range of employment in which they were per- 
mitted to engage. Married women were under disabilities to enter 
into independent contracts and in their own right to hold and dis- 
pose of property. In the words of Blackstone, "The husband and 
wife are one and that one is the husband." Socially, married 
women were amenable to the discipline of the male head of the 
household. 

IVith the common-law disabilities, as one might expect, were 
coupled certain common-law protections consistent with the view 
of women as "the weaker sex." For example, where a wife com- 
mitted a crime in the presence of her husband, there was a con- 
clusive presumption that she was under coercion. 

The strong tendency throughout the history of the United States 
has been toward a gradual disappearance of both the disabilities 
endured and the protections enjoyed by the American woman of 
1776. The process has been one of ceaseless effort on the part of 
determined and ambitious groups of women who have worked with 
great energy and enthusiasm toward the goal of equal treatment 
under law. 

Since most of the states adopted the common law, either through 
direct inclusion in their new constitutions of articles to that effect 
or through judicial interpretation, the evolution in the legal posi- 
tion of women has necessafily taken place through a state-by-state 
fight for corrective legislation and constitutional amendment. 

R i g h t  of Women t o  Vote.-In the United States, as in Eng- 
land, there was a long and a t  times bitter controversy concerning 
the right of suffrage for women. ( S e e  WOMEN'S SUFFRAGE.) The 
right of women to vote was firmly established, however, by the 
adoption in 1920 of the 19th amendment to the constitution of the 
United States. This amendment provided that "The right of the 
citizens of the United States to vote shall not be denied or abridged 
by the United States or by any State on account of sex." 

R i g h t  t o  H o l d  Office.-LVomen hold the most exalted public 
offices. They have been governors of several states, members of 
the United States senate and house of representatives, members of 
the president's cabinet and judges in both the federal courts and 
the courts of many of the states. Indeed there is no legal obstacle 
to the election of a woman as president or vice-president of the 
United States. The last substantial limitation on the right of 
women to hold office was the provision in the constitution of Okla- 
homa barring women from such offices as governor, lieutenant gov- 
ernor and attorney general. This provision was repealed in 1942. 
By statute until 1943 women were barred from holding positions 
as employees of the state legislature in \Visconsin. Since the re- 
peal of these provisions the right of women to hold public office 
in the United States has been unlimited. 

R i g h t  of Marr ied  Women T o  Own P r o p e r t y  a n d  Make 
Contracts.-Through constitutional amendment and appropriate 
statutory enactments in the several states the common-law dis- 
abilities of married women with regard to the independent owner- 
ship of property largely disappeared, and in this area American 
married women came to enjoy substantially the same rights as their 
husbands. 

With regard to the rights of women in property acquired during 
marriage, however, there is a,  split of authority. I t  should be re- 
membered that while the 13 original states were created from 
British territory, many of the states which subsequently became 
members of the union were created from land which. had never 
been under the rule of Great Britain. I t  is not surprising, then, 
that some of those states carved from the territories in which the 
civil rather than common-law tradition prevailed should have 
adopted some of tbe aspects of their parent systems of jurispru- 
dence. 

An example of this variation from the common-law norm is seen 
in the states of Arizona. California. Idaho, Louisiana, New Mexico, 
Nevada, Texas and Washington, which have adopted the institu- 
tion of community property. 

"The general principle underlying the system of community 

property is that all property acquired during mamage by  the in- 
dustry and labor of either the husband or the wife or both, together 
with the produce and increase thereof, belongs beneficially to both 
during the continuance of the marriage relation" (41 C.J.S., Hus- 
band and Wife, sec. 462). The obvious effect of this system is to 
create a partnership relation between husband and wife as to  prop- 
erty acquired after marriage. There is a great volume of legisla- 
tion by which this institution has been modified and adapted to 
modern conditions. In  community property states the property of 
married persons is divided into: ( I )  The separate property of the 
wife; (2) the separate property of the husband; (3) the commu- 
nity property in which both spouses have certain defined rights. 

Generally speaking, each spouse has ownership of and control 
over his or her separate estate. In  the several community prop- 
erty states there are substantial differences in the relative rights 
of husband and wife as to this joint estate known as the commu- 
nity property. In general, both husband and wife have beneficial 
interests in such property. The husband's rights, however, are 
active while those of the wife are passive. The wife's interest re- 
mains in abeyance until the termination of this relationship. As a 
result of this general principle the husband has the general manage- 
ment and control of the community property. H e  may lease, 
mortgage or sell it subject to the obligation that he must not de- 
fraud the wife in her interests. Of course, the proceeds of such 
lease, mortgage or sale will continue to be community property. 
Either spouse may dispose by will of his or her interest in the com- 
munity property. 

I t  will be seen that there is a substantial difference between the 
rights of husband and wife in the community property states and 
those in which the institution does not exist. On the one hand, 
the system favours the wife because it  recognizes marriage as a 
quasi partnership in which the wife has an equal beneficial interest 
although she has not the same power of disposition. On the other 
hand, the husband is recognized as the head and master of the 
community property with the attendant rights to manage and dis- 
pose of such property, having due regard to the interests of the 
wife. There has been much discussion as to the origin of this sys- 
tem. On this subject it has been said: 

"The origin of the community property system has never been 
satisfactorily determined. . . . I t  apparently was not derived from 
Roman law. Intermediately it  has been certainly traced to the 
laws of France and Spain. . . . I t  was unknown to the common law" 
(31 C.J.S., Husband and Wife, Community Property, sec. 1073). 

I t  was said by Chief Justice Edward White on this subject in 
the case of Garrozi v. Dastar, 204 U.S. 64-78: 

"We need not consider whether the community was derived from 
the Roman law, from an express provision of the early Saxon law, 
or from the ancient customary law of the Continent. For, how- 
ever derived, the very foundation of the community and its effica- 
cious existence depend on the power of the husband, during the 
marriage. over the community, and his right, in the absence of 
fraud or express legislative restriction, to deal with the community 
and its assets as the owner thereof. The purpose of the commu- 
nity, as expounded from the earliest times, whilst securing to the 
wife on the dissolution of the marriage an equal portion of the 
net results of the common industry, common economy and com- 
mon sacrifice, was yet, as a matter of necessity, during the exist- 
ence of the community, not to render the community inept and 
valueless to both parties by weakening the marital power of the 
husband as to his expenditures and contracts, so as to cause him 
to be a mere limited and consequently inefficient agent." 

He goes on to say: 
"The rights of the wife are dormant during the marriage, be- 

cause the husband is charged to watch over and conduct the affairs 
of the conjugal society. But this right, which is inert, as long as 
the husband is a t  the head of the affairs of the community, becomes 
active when the marital authority ceases to exist. The wife is like 
a silent partner, whose rights arise and reveal themselves when 
the partnership ceases." (Troplong. Contrat de Mariage, id, p. 79). 

J u r y  Service.-After the suffrage battle had been won one oi 
the most intensive women's rights campaigns centred around the 
right to serve on juries. This campaign was largely successful, 
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and by the 1950s women had become eligible for jury service in all 
but a few states, located chiefly in the southeastern section of the 
country. In some of the states which amended their constitutions 
or statutes to provide for women jurors, however, their service is 
made optional. 

Civi l  Professions.-In all the states there has been legislation 
permitting women to engage in civil professions and occupations. 

Lega l  Posi t ion U n d e r  t h e  C r i m i n a l  Law.-There is no 
longer the conclusive presumption that a crime committed by a 
married woman in the presence of her husband or under his com- 
pulsion is coercion. There remained. however, a presumption of 
coercion by him in cases where a wife commits a crime in her hus- 
band's presence. The burden of proof is then on the prosecution 
to prove the absence of coercion. This presumption, however, 
does not apply in cases of the most serious crimes such as murder 
or treason. Moreover. the presumption can allV'ays be rebutted 
by evidence. If it can be proved that the crime was committed 
independently by the wife and that as a matter of fact there was 
no coercion, she can be convicted alone upon an oflense committed 
in the presence of her husband. 

Divorce a n d  Custody of Children.-The changes in these 
areas by statute in the United States have been substantially the 
same as those occurring in the United Kingdom. Absolute divorce 
is recognized in all the states, and the right of the wife to divorce 
admitted, although there are in some states discriminations as to 
the grounds for divorce, the law being more favourable to the hus- 
band than to the wife. 

Also the rigorous rule of the common law which gave absolute 
control and custody of the children to the father has been very 
largely abolished. In most of the states the law provides that in 
these matters of custody and control regard must be had only to 
the welfare of the child; the right of neither parent is paramount. 
The courts will consider all the circumstances and will make such 
decree as will best serve the interests of the child. 

Legal  S ta tus  as  Employees.-if'omen in the United States 
are generally accorded the full benefits of labour legislation. They 
are permitted to join unions and along with male workers are pro- 
tected by law in the exercise of the rights and privileges of such 
membership. They enjoy alsb the protections of fair labour stand- 
ards legislation, minimum wage laws, unemployment insurance, 
workmen's compensation, old-age and survivors insurance, union 
and industrial pension plans and the full range of whatever legisla- 
tion controls in general the relationship between employer and 
employee. 

In  addition to sharing with men the protection and benefits of 
laws and regulations adopted for the benefit of workers at  large, 
women in the United States have traditionally been protected fur- 
ther by statutes which limit the hours during mhich they may 
work in certain industries and at certain occupations. by statutes 
establishing minimum wages without corresponding regulations as 
to men and laws regulating working conditions, rest periods and the 
like. 

These statutes, usually supported as protections necessary to 
prevent the exploitation of women, have been attacked by women's 
rights groups as discriminatory and harmful to the progress of 
women in industry. These groups point out that by a legal require- 
ment of preferential treatment for women workers legislators have 
made it  less likely that women \vill be hired. Some have gone so 
far as to suggest that the motive behind such legislation is as often 
the consideration of eliminating competition as it is an honest con- 
cern over the welfare of women. 

This point of view was adopted by the supreme court of the 
United States in Adkills v. Cl~ildren's Hospital, 2 6 1  U.S. 5 2  j 
(1922), a case arising in the District of Colun~bia and involvirig 
a statute establishing a miriimum legal wage for women. Justice 
George Sutherland, speaking for the court, said: 

"But the ancient inequality of the sexes otherwise than physical, 
as suggested in the hluller case (p. 421) has continued with di- 
minishing intensity. In viex of the great-not to say revolution- 
ary-changes which have taken place since that utterance, in the 
contractual. political and civil status of  omen, culminating in the 
19th Amendment, i t  is not unreasonable to say that these differ- 

ences have now come almost if not quite to the vanishing point. 
I n  this aspect of the matter, while the physical differences must be 
recognized in appropriate cases, and as legislation fixing hours or 
conditions of work may properly take them into account, we can- 
not accept the doctrine that women of mature age, sui juris, re- 
quire or may be subjected to restrictions upon their liberty of con- 
tract mhich could not lawfully be imposed in the case of men un- 
der similar circumstances. To  do so would be to ignore all the 
implications to be drawn from the present-day trend of legislation, 
as well as that of common thought and usage, by which woman is 
accorded emancipation from the old doctrine that she must be 
given special protection or be subjected to special restraint in her 
contractual and civil relationships" (id. p. 554). 

The Xdkins case (above), though bitterly criticized a t  the time 
as a restrictive view of the power.of society to protect its weaker 
members from exploitation and though reversed in terms in 1937 
by W e s t  Coast Hotel Covtpalty v. Parish, 300 U.S. 279, was later 
hailed by leaders in the women's rights movement a s  a major step 
in the direction of true equality of the sexes. 

E q u a l  Righ ts  Amendment.-Although women's rights groups 
were still active in the 1950s in support of state legislation de- 
signed to further their goal of complete equality under the law, the 
major energies of such groups were now concentrated on the adop- 
tion of a proposed amendment to the constitution of the United 
States. This proposed amendment, popularly referred to  as the 
"Equal Rights amendment," reads: 

(Article 
Section r .  Equality of rights under the law shall not be denied or 

abridged by the United States or by any State on account of sex. Con- 
gress and the several states shall have power, within their respective 
jurisdictions, to enforce this article by appropriate legislation. 

Sections 2 and 3 provide for mode of ratification and time of 
taking effect. 

A similar proposal, before every congress from 1923, had 
reached a vote only once, in the senate in July 1946. At that time 
the vote was 38 in favour and 35 against, a majority of those 
voting but short of the two-thirds vote required 011 a proposed 
amendment to the constitution. (G. G. B . ;  J. D. Ls.) 

WOMEN'S CLUBS, GENERAL FEDERATION OF. 
The General Federation of Women's Clubs is a national (U.S.) 
and international organization to promote interest in education, 
philanthropy. public welfare. moral values and the arts. I t  is open 
to any women's club or organization which requires no sectarian 
or political test for membership and ~ i ~ h i c h ,  in its concepts. con- 
forms to state and national laws. The membership of the General 
Federation of Women's Clubs in the 1950s was approximately I I!- 

ooo,ooo, but exact figures are difficult to give because of overlap- 
ping. Approsinlately half these members were in the United 
States, with 81 5.000 women paying per capita dues and providing 
the main financial support of the organization. Other rnembers be- 
longed to affiliated organizations in the United States or to organi- 
zations in 39 other countries. 

The G.F.W.C. was organized and a constitution adopted on 
April 24, 1890, after a preliminary meeting of women's clubs held 
in Kew 170rk city in 1889. I t  x a s  incorporated under the laws of 
Xew Jersey in 1895, and a charter was granted by congress in 1901. 
Officers are elected by delegates from member clubs a t  a biennial 
convention. At intervening conventions and annual meetings of 
the board of directors, organizational policy is established. Before 
action is taken on controversial issues, the General federation 
makes every effort to disseminate information on both sides. 

The work O F  the General federation is carried on through de- 
partments arid subdivisions of these departments. Department 
and divisiun chairmen are appointed by the G.E'.iFr.C. president. 
Club membership is contacted through the official organ, T h e  Celt- 
era1 Federation Clntbzt~olrcun magazine, printed programs, l~ulletins 
issued by department and division chairmen and periodic commu- 
nications fro111 the president to club leaders. 

WOMEN'S RELIGIOUS ORDERS. The history of the 
part played by dedicated women in the life of prayer and charitable 
works in the Western Church is one of continuous development 
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and expansion from the simplest beginnings to a multiplicity of 
world-wide organizations. The life of vowed virginity or widow- 
hood, often accompanied by charitable work, is as old as Christi- 
anity and is assumed as familiar, in some churches at  least, by St. 
Paul who gives explicit approval. These women, pledged to a life 
of chastity and prayer, were early recognized as a "state" by the 
church; they were numerous in the centuries before Constantine I, 
as  can be seen from allusions and inscriptions, and from the writ- 
ings of Tertullian and St. Cyprian; they were bound by a private 
vow of chastity, but a subsequent change of mind in favour of 
marriage was for long not regarded as deserving of ecclesiastical 
censure, and there is no clear evidence of community life. A 
change took place when Christianity became the official religion 
of the Roman empire, and the subsequent history of religious 
women may, for convenience's sake, be divided into four periods: 
from the rise of monasticism to the 1 l t h  century; from the 1 l t h  
century to the Reformation; from the Reformation to the French 
Revolution; and since the Revolution. 

luctant, were at  last compelled to admit houses of nuns to afhlia- 
tion. and St. Norbert founded a Premonstratensian nunnery as 
early as 1121. With the multiplication of nunneries the need for 
spiritual direction became pressing, and several orders were 
founded with a small quota of priests to act as chaplains, con- 
fessors and administrators to the nuns. Among these were the 
strict French order of Fontevrault (1100) and the English order 
of St. Gilbert of Sempringham (c. 1089-1189). with its four tiers 
of nuns, lay sisters, canons and lay brethren. The Gilbertines 
flourished in northeast England, but never spread outside Britain. 
I t  was in this period that women began to stand out as examples 
and expounders of the mystical life, among the earliest and most 
celebrated being the German Benedictines Hildegarde, Mechtild 
and the two Gertrudes. 

When the friars came, both St. Dominic and St. Francis founded 
"second orders" of nuns, and later women of the ('third order" 
living in the world grouped themselves in communities under vow. 
The Franciscan nuns, with St. Clare of Assisi as their first abbess, 

ROMAN CATHOLIC ORDERS 
became the Poor Clares, an austere, strictly enclosed body with an 
illustrious history; in 1417 St. Colette established a reformed 

4 t h  t o  l l th  Centuries.-When, early in the 4th century, branch, the Colettines, which still exists (see FRANCISCANS: Sec- 
monasticism became common in Egypt and Syria, communities of ond Order). The Dominican nuns, founded by  St. Dominic at  
women and women anchorites were also found, though in smaller Prouille in the south of France, spread rapidly to Italy and south 
numbers than the monks. The message of the desert gradually Germany. where their convents were distinguished by an intense 
made its way among women of the west, and small groups were mystical life inspired by the teaching of Meister Eckhart and J. 
formed privately; perhaps the first instance in higher society is Tauler (see DOWINICANS: Second Order). In  Italy St. Catherine 
that of the noble Roman ladies Marcella, .Paula and Eustochium of Siena was a Dominican tertiary. Later, St. Bridget of Sweden 
in their retreat on the Aventine directed by St. Jerome and in their 
following him to the east, where they were established at  Bethle- 
hem c. 386. A few decades later, St. Augustine of Hippo was 
directing a community of women, for whom he wrote the letter 
of instruction that became known as his rule. 

Thenceforth. wherever monks were found there were almost 
always houses of religious women or nuns with similar customs 
and przctices; the bestowal of the veil and the consecration of a 
virgin by the bishop became normal features in the ceremony of 
reception in many regions. and the beautiful rite of consecration, 
still practised in certain older orders, takes shape first in the 
Gelasian sacramentary (6th century). Scholastica, sister of St. 
Benedict of Nursia, lived as a nun near Monte Cassino, and the 
rule of St. Benedict has been followed by women from the earliest 
times (for the rule, see BENEDICT, SAINT). 

All the communities of women in the early middle ages lived a 
life of liturgical prayer, reading and work, such as spinning and 
weaving, retired from the world and under vow, though not neces- 
sarily strictly enclosed. Meanwhile, in cities and towns the prac- 
tice of private dedication to a life of virginity continued, and per- 
sons so dedicated often assisted the clergy in various works of 
charity and mercy. When Christianity spread to Brittany and the 
British Isles, communities of women soon appeared, and an original 
departure was made with the so-called "double" monasteries of 
Gaul, Ireland and England. These seem to have arisen first in 
Gaul In  Ireland they were family or clan establishments. Their 
distinguishing feature was the supremacy of the abbess, who gov- 
erned two communities of men and of women, even when the latter 
were strictly enclosed. Many of the most celebrated early English 
monasteries were of this kind, such as Ely. Minster in Thanet and, 
above all. U'hitby. The abbesses were often royal or noble ladies, 
such as St. Etheldreda at  Ely, St. Mildred a t  Thanet and St. Hilda 
a t  Whitby, who exercised an influence on the life of their time 
which has no later parallel. 

Generally speaking, however, by the 10th and l l t h  centuries 
the only type of nunnery was Benedictine, either Cluniac or inde- 
pendent, recruited principally from the landed class. Domestic 
work was done by servants; there was as yet no class of "lay 
sisters." and the nuns, often highly cultured, followed exactly the 
life of the monks. 

l l t h  C e n t u r y  t o  t h e  Reformation.- From the middle of the 
1 l t h  century the multiplication of new orders of men was followed 
in almost every case, often after a time lag of 20 years or so, by a 
corresponding sisterhood. Thus there were, and still are, houses of 
Camaldolese and Carthusian nuns. The Cistercians, though re- 

composed a rule for an order of nuns, directed by a group of priests. 
who came to be known as Brigittines ( 9 . v . )  and flourished in 
Scandinavia and Germany, with a celebrated abbey isyon),  
founded in 1415 by Henry V of England. Throughout this period 
the Augustinian canonesses, another 12th-century creation. con- 
tinued to make fresh foundations. Nuns, however. were never 
as numerous as men religious in the middle ages, and the law of 
enclosure, though often disregarded in practice, prevented the 
establishment of what were later called the "active" orders. 
Finally. mention must be made of the numerous individuals who, 
with a bishop's permission, were enclosed as anchoresses in small 
houses alongside a church or chapel; a celebrated English instance 
is provided by the mystic Juliana of Norwich. 

F r o m  t h e  Reformat ion  t o  t h e  F r e n c h  Revolution.- The 
nuns shared the fate of the monks in the countries of northern 
Europe in the mid-16th century. I n  the world of the Counter- 
Reformation the most important name is that of St. Teresa, who 
in 1562 initiated a "discalced" (barefooted) branch of the Car- 
melite order at  Avila in Castile (see CARMELITES). St. Teresa 
at  the same time provided a body of ascetical and mystical doctrine 
which, completed by that of her ally St. John of the Cross. has 
been accepted as the classical exposition of the contemplative 
life. The Teresan reform was carried to Belgium by Anne of 
Jesus and to France (1604) by Mme.Acarie. 

Meanwhile, the success of the Jesuits inspired admirers to imi- 
tate their methods with an active, unenclosed order of women. 
Among these was the Englishwoman Mary Ward, a pioneer whose 
work, misunderstood and thwarted by authority, nevertheleqs lived 
on and throve, particularly in central Europe, as a great and popu- 
lous educational institute. that of the Englische Frazileia (founded 
1609). In  time, a small group returned to England (York, 1686) 
and thence, in the 19th century, as the Institute of the Blessed 
Virgin Mary, spread throughout Canada and the United States. 

A similar aim inspired St. Francis of Sales and his disciple 
St. Jane Frances de Chantal in their foundation of Annecy (1613) 
of the Order of the Visitation to care for the sick and poor. but 
here once again the sisterhood reverted to type and became an en- 
closed, quasi-contemplative order, of which St. Margaret Mary 
Alacoque was a member. 

I t  was reserved to St. Vincent de Paul and his asqociate St. 
Louise de Marillac to provide the institute, unenclosed and de- 
voted to active work, toward which others had been groping. The 
Sisters of Charity, dedicated to nursing the poor in hospitals, and 
later to the teaching of children, came to being in 1614 (see CHAR- 
ITY OF ST. VINCENT DE PAUL, SISTERS OF). Meanwhile, an older 
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order, that of the Ursulines, founded at  Brescia in 1535 by St. sequences of the colonial recession of England, France and the 
Angela Merici for the religious education of girls, but subsequently Netherlands in several continents of the world. At the same time, 
standardized as an enclosed order by St. Charles Borromeo. en- the world-wide emancipation of women and their entry into every 
tered upon a great vogue in France and Germany; led to Quebec by kind of employment and society, while removing many unneces- 
Marie de llIncarnation. Ursulines formed the first community of sary conventions and disabilities from the lives of the active orders, 
women in North America (see URSULINES). equally have brought problems of formal and spiritual discipline 

The 18th century, though it showed few new enterprises, was into prominence. The Holy See has encouraged many institutes 
one of prosperity for the religious orders of women, both con- of women to adapt their clothing and some of their customs to the 
templative and active, in France and throughout the German- practical needs of the modern world. and to take part in some 
speaking lands. interests previously deemed unsuitable. but it cannot be said that 

Since the French  Revolution.- he women religious, though a final equilibrium has been reached between the demands of mod- 
notably more faithful to their vocation than the men, shared in the ern times and the inviolable principles of the life of Christian 
general debacle of the French Revolution and Napoleonic con- perfection. On the other hand, the attractions and economic in- 
quests. They shared also. indeed they led. the remarkable revival dependence offered to women by the modern world have un- 
that followed, especially in France. and it is noteworthy that sev- doubtedly led, since World War 11, to a slackening of recruitment; 
era1 of the most influential of the new orders were founded by this is particularly noticeable in the class of lay sisters, upon whom 
those n h o  had heard their call during the decades of stress and ap- the majority of the orders depend for  the maintenance and service 
parent desolation in the church. of their houses and active works. 

Of the multitudinous organizations that came into being almost Yet the nuns have shown remarkable flexibility in adapting 
yearly, only a few can be mentioned. Pre-eminent among them themselves to modern skills and techniques as teachers, medlcal 
was the Society of the Sacred Heart, founded in 1800 by St Made- women, nurses and social workers. The morld population of re- 
kine Sophie Barat ( q  v.) and formally recognized in 1840. Akln ligious women far exceeds that of medieval Christendom, and in 
in spirit to the Jesuits, though without formal connection these the spheres of nursing. education and social welfare they have 
nuns, in this also like the Jesuits, have been associated with Catho- filled a distinguished and often a pioneering role both among the 
lic higher education all over the world, and entered the Cn~ted western nations and among backward and primitive peoples in the 
States (Louisiana) under Blessed Philippine Duchesne i q  z' ). * mission field. Every social class has taken its part in all the va- 

The Sisters of Mercy were founded in Dublin in 1827 by Catha- rieties of vocation. Several of the modern orders have had as 
rine hIc."rley ( 9  v.) for the practice of works of mercy toward foundress one who began life in domestic service or unskilled la- 
poor women and children hour, while on the other hand no reader of religious history can 

The contemporary Sisters of Our Lady of Charity of the Good fail to be impressed by the long list of names of women. sprung 
Shepherd. founded at  Angers in 1833 by St Marie Euphrayia Pel- from the noblest and most ancient families of Europe, who have 
letier (as an offshoot of the Sisters of Our Lady of Charity of the dedicated their lives to contemplative austerity or to  the service 
Refuge. founded by St. John Eudes in 1641) for the rescue of the sick and distressed in the cities of Europe and A~nerica or 
protection of fallen and penitent women has been distinguished in the mission fields of Asia and Africa. (&I. D .  K.) 
by a union of selfless devotion a i t h  many of the fedtures of a 
Carmelite vocation. PROTESTANT ORDERS 

The Little Sisters of the Poor (q.v.), originating in Brittany Anglican.- The rel~ival of religious communities for women 
in 1840, are pledged to the succour of the destitute and aged, throughout the Anglican Communion. and in the first place in the 
for whom they beg alms. The religious of Perpetual Adoration Church of England itself n7as one of the most remarkable con- 
of the Blessed Sacrament (Rome, 1867) and those of Rlarie sequences of the 19th-century Oxford Movement. From the time 
Reparatrice (Paris 1854) are enclosed nuns maintaining ceaseless of the Reformation, when all the communities of women mere 
prayer in the presence of Christ in the exposed Host for the con- dissolved at  the same time as those of men, until 1845, there were 
version of sinners and in reparation for the world's ingratitude no communities either of contemplative nuns or of active sisters 
toward the Redeemer Two world-wide orders are English in within the Church of England. t\t various times during the 17th 
origin: the Society of the Holy Child Jesus, founded at Derby by and 18th centuries tentative proposals were made for the founda- 
the American Cornelia Connelly (9.9 ) for the higher education tion of "a Protestant nunnery." but it was only after the teaching 
of girls, with a head house at  Mayfield (Sussex) : and the Poor of E.  B Pusey. J.  Keble and J.  H. Newman that such communities 
Servants of the Rfother of God founded in 1868 by Blother actually came into being 
Magdalen Taylor with the help of Lady Georgians Fullerton, who The first community, the Sisterhood of the Holy Cross, was 
also introduced the Sisters of Charity to England founded in London at  Park Village. near Regents park, in 1845. 

Alongside these new orders, the older bodieq enjoyed an equally In  the following ten years the Society of the Most Holy Trinity 
impressive growth, and many of them spread overseas into the at  Devonport (1848). the Community of St. 3lary the Virgin a t  
British and French possesrions and into North and South ]Vantage Berkshire (1848). the Community of St. John the Bap- 
ica. The Carmelite nuns in particular, al~vays an elite of hidden tist a t  Clever near Windsor (1851; both near oxford) ,  the Com- 
fervour, after 50 years of expansion in France in the 20th munity of All Saints, London Colney. Hertfordshire (1851) and 
century made foundations far and wide, from Iceland to Australia. the Society of St Margaret a t  East Grinstead, Sussex (1855) were 
from Africa and China to India and Peru, and gave to the church, founded. Notable among later 19th-century foundations are the 
among other mistresses of the spiritual life St Teresa of the Child Community of the Holy Name, hIalvern Link. \~orcestershire 
Jesus and Elizaheth of the Trinity The Dominican nuns are (1865). the Sisters of Bethany, London (1866), the Sisters of the 
ecll~ally numerous In  Europe and America the Passionist nuns Church. London (1570) and the Community of the Epiphany, 
in their two branches, colltemplative and teaching the Redemp- Truro (1853\. This movement grew up spontaneously in response 
torist nuns  contemplative^ and the Servites (teaching) are widely to pressing practical needs and to the desire to lead a dedicated life. 
spread. Finally. almost all the active orders of men, and in par- Almost all of the sisterhoods combined an active life (teaching. 
ticular the missionary congregations and societies. have associated nursing. helping in parishes, etc.) with a life of prayer and 
with themselves sisterhoods following a similar or auxiliary voca- They based their manner of life fairly closely on Roman Catholic 
tion. patterns and made use of the hreviary offices in English. along with, 

Nevertheless. many of the orders are undoubtedly passing or in place of the services of the Book of Common Prayer. 
through something of a crisis in the rapidly changing conditions Conimunities of women during the 19th century were much 
of the 20th century. The nuns, in common with the male religious more numerous than communities of men, a fact vhich may be re- 
and indeed with many who are neither members of religious orders lated to the beginning of the emancipation of women. Anglican 
nor priests. have been exiled from the countries of eastern Europe sisters mere among those who accon~panied Florence xighti~laale 
and from China and other parts of the east, and have felt the con- to the Crimea, and took part in the work of raising the standards 



WOMEN'S SERVICES, MILITARY 
and status of the nursing profession. Similarly, in various forms 
of social and educational work the Anglican sisterhoods offered 
opportunities of service, which were not easily to be found in mid- 
19th century England. But the religious motive predominated 
in the revival. 

Many English sisterhoods opened branch houses abroad, and in 
many provinces of the Anglican Communion independent com- 
munities were founded. For example, in the United States the 
oldest surviving sisterhood is the Community of St. Mary at Peeks- 
kill. N.Y. (1865) ; in Canada there is the Sisterhood of St. John 
the Divine (1884) at  Willowdale, Ont., and in Australia the Com- 
munity of the Holy Name (1886) at  Melbourne. 

During the 20th century, the foundation of new communities 
has continued, though at  a slower rate. A number of enclosed 
coillmunities of contemplative nuns have been established, both 
in England and in the United States; e.g., the Sisters of the Love 
of God i1907) at  Oxford, the Benedictine nuns at West Malling in 
Kent (1916) and the Poor Clares OF Reparation and Adoration, 
Mount Sinai, Long Island. N.Y. (1922). A flourishing active com- 
munity is the Order of the Holy Paraclete at  Whitby, Yorkshire 
(1917). 

The sisterhoods a t  first had to fight against a greal deal of mis- 
understanding and suspicion, mhich occasionally flared up in acts 
of open hostility xeitller publlc opinion nor the authorities of the 
church was prepared for this sudden revival within the Church of 
England. and for some time the sisterhoods' relations nith the 
bishops were difficult. By the end of the 19th century however, 
this situation was altering; in 1890 the English convocations gave 
recognition to the sisterhoods and the bishops began to ackno~jl- 
edge the sisters' right to bind themselves to their calling by life 
von7s. In  1935 an advlsory council Wac establ~shed in the prov- 
inces of Canterbury and Uork. which advises both bishops and 
covimunities on matters of importance and super~ises the forrna- 
tion of new communities. 

Rfost of the Anglican sisterhoods are small; the most nilmerous 
contams about 300 members. n u t  by the pioneering character of 
t h e ~ r  works and by the qur~hty of t h e ~ r  liturgical and ip~ritual 
lives, they have exerciced a considerable influence on the develop- 
ment of -Anglicanism. 

O t h e r  P r o t e s t a n t  Churches.-During the 19th century a 
parallel movement took place on the continent of Europe, in the 
dex elopment of deaconess orders. Beginning at  Kaiserswerth in 
1836 under the inspiration of Theodor Fliedner, they spread 
rapidly, especially in Lutheran and Pietist circles However, the 
deaconess orders do not fully correspond h~ith religious commu- 
nities in the traditional sense. They lay more stress on the works 
to be done than on the life of the commun~ty, and their members 
do not take life vows (See also DEACONESS.) 

I t  was not until the mid-20th century, and particularly after 
World War 11. that a tendency appeared in the Protestant churches 
of Europe toward the recovery of the full life of prayer and wor- 
ship in religious communities. Considerable communities of 
women have been established in both the Lutheran and the Re- 
formed traditions. Prominent among them are the Oekumenische 
Marienschwesternschaft a t  Darmstadt, the Christus Bruderschaft 
a t  Selbitz (which includes both men and women) and the com- 
munity at  Grandchamp in Switzerland, which is closely linked with 
the parallel community at TaizC near Cluny in France. Other 
qmaller communities of women exist in France, Germany and Scan- 
dinavia. 

As in the Church of England in the 19th century, so on the 
cont~nent  of Europe in the 20th century the revival of forms of 
life unknown since the Reformation is carried on not without diffi- 
culty and hesitation. The development undoubtedly forms one 
strand in the much larger movement of liturgical and theological 
renewal and of ever-prowlng concern for Christian unity. 

Sae also MONASTICISX; ORDERS AND CONGREGATIONS. RELI- 
GIOUS. (A MACD A ) 

WOMEN'S SERVICES, MILITARY. Since World War 
I momen have played an increasingly important role in the m~litary 
serl~ites of all major powers. They have been enrolled as regular 
members of the varlous land, sea and air forces, have been issued 

distinctive uniforms and have been made eligible for all the rights 
and privileges of their male colleagues. In  most countries women 
have not been trained for combat but have been employed in non- 
combat assignments suited to their abilities and have thus freed 
men for combat duty. For women as nurses with the armed 
forces, see NURSII~G; for women's uniforms, see UNIFORMS. 

UNITED STATES 

Many reports tell of women serving in the United States armed 
forces in the tradition of Molly Pitcher (9.v.) during the American 
Revolution. but none appears to be well confirmed. The truth 
seems to be that throughout the 18th and 19th centuries women 
served with the armed forces only in a civilian status as nurses, 
laundresses, cooks. clerks, etc. I n  1901, following the Spanish- 
American War, congress opened a new chapter by establishing the 
Army Nurse corps to solve some of the problems encountered 
earlier in maintaining an organization of civilian female nurses 
within a military organization. The U.S. Navy Nurse corps was 
created in 1909. During lf'orld War I the U.S. navy and marine 
corps. in spite of grave doubts as to the legality of the move, re- 
cruited nearly 13.000 women as yeomen, the first women to be ad- 
mitted to full military rank and status in the U.S. services. 

Women i n  t h e  Army.-The IL'omen's Army corps (WAC), 
originally created as the Women's Army Auxiliary corps on 
Rlay 14, 1942, became a part of the army of the United States on 
July 1 ,  1043. R3rs. Oveta Culp Hobby was named first director 
with rank equivalent to that of colonel-the first U.S. woman to 
hold such rank. 

The basic M'AC military training program was similar to that 
given for the first six weeks to men, except that it was not of 
a combat nature. After training, members were assigned to non- 
combat military duties in which ~vomen were found to be as adept 
as men. Many of these duties, such as typing. had civilian counter- 
parts, whereas others required special military training. In  some 
instances women were trained in the use of weapons so they 
could qualify for specific duties such as that of disbursing officer. 
At peak strength of about 100.000 (6.600 officers and 93.000 en- 
listed momen), members of the M'AC mere serving at  more than 
400 initallations in the United States and in all theatres of mili- 
tary operntion. IVomen were subject to all army regulations and 
shared all privileges; they were also entitled to benefits under the 
Soldier's and Sailor's Relief act and the G.1 Rill of Rights and 
were eligible for National Service life insurance. Aftfr ll'orld 
War I1 the WAC was greatly reduced in strength but was made 
a permanent part of the U S army  hen the Women's Armed Serv- 
ices Integration act was passed in June 1948. During the Korean 
war (1950-53) the strength of the SVXC rose to more than 13 900, 
then declined to about 8,000. 

Women i n  t h e  Navy.-The women's reserve of the U S. naval 
reserve known as the W.\\'ES (Women Accepted for S701unteer 
Emergency Service), was established on July 30, 1942 I ts  inem- 
bers had the same military status as male officers or enlisted men 
but until 1944 they were restricted by lax to service in continental 
United States, Alaska and Hawaii. Mildred H. McAfee (later 
Mrs. Douglas Horton) was sworn in as first director on Aug. 3, 
1942. serving as lieutenant commander and later captain until Feb. 
1946 Peak strength of personnel was reached shortly after S'-J 
day in Sept. 1945. with 8,000 officers and 78.000 enlisted women 
on active duty in the United States and Hawaii. At that time the 
WAVES comprised 18% of the total naval personnel assigned to 
shore establishments in the U.S. They released 50,500 men for 
duty afloat or overseas and took over 27,000 other jobs in the 
expanded naval shore establishment. 

The largest group of enlisted women were seamen; they filled a 
variety of billets ranging from general office workers to film pro- 
jectionists and chauffeurs. Thirty-eight ratings were open to en- 
listed women, with about 14,500 WAVES serving as yeomen. 
Others included storekeepers, telegraphers, electrician's mates, 
cooks, bakers and printers. After World War I1 the WAVES be- 
came an integral part of the U.S. navy when the Women's Armed 
Services Integration act was passed in 1945. 

Women Marines.-The women's reserve of the U.S. marine 
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corps mas set up on Feb. 13. 1943, with an announced quota of 
1,000 officers and 18,000 enlisted women-a quota which was 
reached in June 1944. At the surrender of Japan, personnel num- 
bered 831 officers and 17,714 enlisted women. The reserve helped 
in the training. processing and supply of combat units and in camp 
administration. Col. Ruth Cheney Streeter! th- first director, con- 
tinued in active service until Dec. 7. 1945. After passage of the 
1948 act mentioned above, women continued to serve in the marine 
corps both as regulars and reservists. 

Women i n  t h e  Coast Guard.-On Kov. 23, 1942, congress ap- 
proved formation of the women's reserve of the U.S. coast guard. 
This reserve came to be known as the SPARS, derived from the 
coast guard motto. S e m p e r  Pnratzls. 

Women i n  t h e  A i r  Force.-During World n7ar  11, when the 
air force was part of the army, women in the air force were mem- 
bers of the WAC. A few women pilots were enlisted in the 
Women's Auxiliary Ferrying squadron (1V.AFS) under Nancy 
Harkness Love. or in the group headed by Jacqueline Cochran 
known as JVomen Auxiliary Service pilots (WASP). In  June 1948; 
less than a year after establishment of the C.S. air force as an inde- 
pendent service, the WAF (1Vomen in the Air Force) was created 
as an integral part of the air force. Single women betxveen the ages 
of 18 and 34 were accepted for enlistment in the WAF and per- 
formed a :vide range of noncombat duties during World War I1 and 
the Korean war. 

BIBLIOGRAPRY.-N. W. ROSS,  W A V E S ;  The Storv o f  Girls in Blqce 
( 1 9 4 4 ) ;  Mattie E .  Treadwell, The Women ' s  Artlzy Corps (1954) ; Har- 
ley Cope. T h e  X a v y  Ofiicer's iMatzua1 (1955) ; G .  C. Thomas et al., The  
Il.Iari~te O f i c ~ r ' s  Guide (1936) ; Tom Compere (ed.), The Air Force 
Blue Book (1960). (H. C. T.) 

GREAT BRITAIN AND COMMONWEALTH COUNTRIES 

Aside from nursing, the first British service to be formed for 
women was the Women's Army Auxiliary corps in 1917. follo~ved 
by the Women's Royal Xaval service and the Women's Royal Air 
Force. all of which were disbanded by 1921. 

World W a r  11.-Before war broke out in Europe in Sept. 1939, 
Great Britain had revived the women's services on the same basis 
as those of World War I. but the women's army and air force or- 
ganizations were renamed the '2uxiliary Territorial service and the 
Women's Auxiliary air force, respectively. Members were uni- 
formed and had their own code of discipline which was adminis- 
tered on the same lines as the navy. army and air force but was 
founded on a voluntary code incorporated in terms of enrollment 
rather than on any legal sanction. In  peacetime the members' 
services were voluntary and unpaid. although they were clothed 
at  the public expense and received grants to defray expenses. At 
the outbreak of war. however, they were enrolled for full-time 
service: they were paid, but were not trained to carry arms. 

In  the majority of commonwealth countries women joined vol- 
untary organizations to serve the armed forces after the outbreak 
of war, but it was not until after the fall of France in 1940 that 
they were organized on the same lines as the women's services 
of Great Britain which. a t  the same time. were greatly expanded. 
The naval services retained their voluntary status. hut those of 
the army and the air force were made liable to a modified form 
of military law and their officers were granted a special form of 
emergency commission. The next significant change that took 
place was in Canada in 1942, when members of the Canadian 
women's army corps were made subject to the Army act in the 
same way as men (but with certain special provisions). The 
women's auxiliary air force was reorganized on the same lines and 
renamed the Royal Canadian air force (women's division). 

The original purpose of women's military services was to replace 
men in certain nonoperational units in their native country. As 
the war progressed. women were introduced as plotters into the 
operation roonls of all three services, into many signal units and 
into intelligence work. The number of trades in which they were 
employed rose to three figures. One-third of the Tyonlen in the 
British army served with antiaircraft command where they op- 
erated the instruments controlling the guns. With the exception 
of Australia, women were liable for service overseas and most of 
them were sent to the middle east; eventually Australia found it 

necessary to appeal for volunteers to serve in New Guinea. At 
their greatest strength the three British services alone reached a 
peak of nearly 500 000; those of the commonwealth brought the 
total up to nearly 600,000. 

G r e a t  B r i t a i n  A f t e r  Wor ld  W a r  11.-On Feh. 1. 1949. the 
British women's services were included in the permanent estab- 
lishments of the navy. army and air force and were also included 
in the reserve and auxiliary services. Once again the titles of the 
army and air force services were changed, becoming the Women's 
Royal Army corps and the Women's Royal Air Force. They were 
not trained to carry arms. 

Although not subject to the Naval Discipline act of 1922. the 
Women's Royal Naval service (W.R.N.S.) is an integral part of 
the naval organization and has its own similar disciplinary code. 
I ts  members serve in naval shore establishments in the United 
Kingdom, in Malta and with the Pl'orth Atlantic Treaty organiza- 
tion in Oslo Norway, and in Germany. Their duties range from 
radio and air mechanics, range assessors. plotters, meteorologists 
and cinema operators to cooks and stewards. 

The Women's Royal Army corps is a corps of the regular army, 
commanded and administered by its own officers who hold regular 
commissions. The other ranks are enlisted. Although generally 
organized in separate units, there are some mixed operational es- 
tablishments with a male commanding officer and a female second- 
in-command who is responsible for the women's discipline. Most 
of the women serve in domestic categories but there are some 
highly skilled trades of which the experimental assistants gunnery 
(equivalent to the range assessors of the \V.R X.S.) call for the 
highest standard of education. A high ~ercen tane  of the total .> A 

strength serves overseas in every command in which British 
troops are included. 

Officers of the Women's Royal Air Force (W.R.A.F.) hold regu- 
lar commissions in the air force; the other ranks are enlisted. 
They are in every sense integrated with the Royal Air Force 
(R.A.F.) and there is no separate force within a force, no inde- 
pendent W.R.X.F. chain of command. ,411 officers and enlisted 
personnel belong to one or another of the R.A.F. branches or 
trades with which they work throughout their service. They work 
either on the ground or in the air;  it has been proved that they can 
be employed in 18 out of the 22 trades. Although the normal ad- 
ministrative channels are the same for men and women. 1V.R.A.F. 
officers are often asked to undertake certain welfare and adminis- 
trative duties in addition to their normal work. The bulk of the 
women serve at  home, but some go overseas. 

T h e  Bri t ish C o m m o n w e a l t h  Af te r  Wor ld  W a r  11.-After 
the women's services of Great Britain came into line with those 
of Canada, few differences existed between the two countries. In  
Australia and Kew Zealand. although they were established on a 
peacetime basis. they still sought recognition as permanent services 
at  the beginning of the 1960s. Their officers! including those of 
the itTomen's Royal Australian K a ~ ~ a l  service. are given only short 
service comnlissions. Members of the W.R..l.X.C. and lIT.R,.A.i\.F. 
are governed by regulations made under the provisions of the Army 
and Air Force acts, which operate in the same way as did those of 
the Eritish services during Korld ]\Tar 11. 

The \\,omen's army corps (India) was disbanded when India and 
Pakistan gained independence in 1947. After that time, Pakistan 
formed a women's national guard and a women's naval reserve to 
train women for employment in an emergency. Other part-time 
services included a small but active unit in Singapore which formed 
part of a mixed antiaircraft regiment of the Singapore defense 
force. The Hong Kong women's army corps. also on a part-time 
basis, trained under active service conditions with the Royal Hong 
Kong defense force. 

OTHER COUNTRIES 

Before Wor ld  W a r  11.-In the Scandinavian countries part- 
time military service for women was based originally on the Fin- 
nish Lottekorps, named after Lotte the heroine of an 18th-century 
saga. I t  provided financial support for the militia by raising 
inoney through entertainments. bazaars and other means. A dif- 
ferent type of military service for women existed principally in 
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Communist countries. I t  was integrated with the armed forces 
and looked for its early traditions to the women of the Russian 
Revolution who fought side by side with their menfolk in the 
defense of Petrograd in 1917. At the outbreak of war in 1939, 
the Soviet ljnion had no women's services but in that year passed 
a conscription law that provided for the inclusion of women in the 
armed forces in peace and war. Certain specialists and technicians 
were made liable for registration and conscription in an emergency. 
Although plans were drawn up for a German corps of women in 
1918, the war ended before they could be implemented. 

During World War 11.-Women who remained in the occu- 
pied countries of Europe played their part in resistance move- 
ments, while those who had taken refuge in Great Britain were 
organized as part of the contingents of foreign nationals formed on 
the same lines as the British services. by whom they were clothed 
and trained. When the U.S.S.R. was invaded by Germany in 1941 
the women who were liable for conscription were called up for 
duty behind the lines. As the Germans overran thousands of miles 
of their homeland, many volunteered and were accepted for fight- 
ing at  the front. In this way women served with the Russian 
armies in two capacities: all >yere trained to carry arms but the 
conscripts mere not called upon to use them except for guard duty 
in rear areas; a woman in a fighting unit, on the other hand. lived 
and fought along with the men and was treated as one of them. 
No aomen's service was planned by Nazi Germany, which rele- 
gated women to a subordinate position. 

After World War 11.-In Communist countries, the employ- 
ment of women generally followed the Soviet pattern. Women 
were armed and included in fighting units, although in the U S S R. 
and China they generally carried out only administrative duties. 
There was no conscriptlon for full-time service. but boys and girls 
in China received the same military training in schools. Afterward 
the girls served in the reserves where their training was kept up 
to date by attending camp and, they were liable to serve in an 
emergency. A few women were known to hold the rank of major 
general, unlike those of Great Britain where ordinarily the highest 
rank held was that of brigadier. As examples of forces employing 
women in roles after the Russian pattern, such irregular armies 
as the Freedom Fighters of Tibet and rebel forces in Latin Amer- 
ica may perhaps be mentioned. 

The only full-time women's service in Europe was that of 
France. I t  was under the discipline of and closely integrated 
with the army and the air force; there were no separate units or 
senior officers; all ranks usually lived out of barracks. except with 
the army of occupation in Germany, and were not accepted by the 
men with ~vhom they worked in the same way as in the British 
~ommonwealth. Of the part-time women's services in Europe. 
the Finnish Lottekorps was disbanded under one of the clauses of 
the Finnish treaty with Russia in 1944, but after 1945 similar or- 
ganizations were established in Norway. Denmark and the Sether- 
lands There were no women's services in the Federal Republic 
of Germany. 

The only Asian country outside the commonwealth in which a 
women's corps existed was that of Thailand where the army was 
modeled after that of the United States. In  the middle east, Israel 
became the first country in the world to conscript women in peace- 
time. Women were included in the army where they were em- 
ployed largely as instructors in the Hebrew language, but they 
also carried arms; one-third of the militia on which the defense 
of the country depends was made up of women. 

Another country known to have introduced women into its regu- 
lar forces is Turkey. In  1955 women were permitted for the first 
time to enter the sea, land and air mar schools as officer cadets. 
Some were commissioned in 1957 and they carried out the normal 
duties of their rank. I t  was intended to enlist other ranks as 
soon as there were sufficient women officers to command them. 
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WOMEN'S SUFFRAGE. I n  England women's suffrage 
was first mooted by Mary Wollstonecraft in hey work A Vindica- 
tion of the Rights of Woman (1792) and was first revived-but 
also quelled-in the Chartist movement of the 1640s; but inde- 
pendently it was again raised by Richard Cobden, by Disraeli 
(perhaps not too seriously), by Joseph Hume, M.P., and with a 
permanent and magnificent devotion by Jacob Bright, M.P. R. M. 
Pankhurst followed them in Manchester, where the first women's 
suffrage committee was formed in 186 j. I ts  honorary secretary 
was Elizabeth Wolstoneholme Elmy, a woman who had already 
rendered splendid service to the Married Women's Property com- 
mittee. On Mrs. Elmy's removal from Manchester, Lydia Becker 
succeeded her as salaried secretary. She earnestly desired that 
agitation for further reform concerning married women's prop- 
erty should be abandoned in favour of concentration on suffrage 
alone. Pankhurst and Jacob Bright successfully opposed a plan 
which would have necessitated wives fighting the suffrage cam- 
paign without control of their own money. 

Lleanwhile, a later-formed London Suffrage committee had been 
stirred by the election of John Stuart Mill to parliament in 1865 
to collect 1,449 signatures to a petition which Mill presented 
to parliament in 1867. In  1868 a general election took place, in 
which Mill lost his seat. In  1869 he published his famous work 
On the Subjection of Women. Societies were organized in many 
large towns, and parliament in the next decade received petitions 
containing in all 2,953,563 signatures. 

The long succeeding years saw the gradual deterioration of the 
parliamentary position, evidenced by the loss of every suffrage 
bill brought forward; this resulted from the steady hostility of 
Gladstone, alternating with the insincere lip s e m c e  of Disraeli; 
nor did either statesman care to affront the implacable enmity of 
Queen L'lctoria to the women's movement. I t  was a political 
deterioration which ran parallel with th'e increasing determination 
of Englishwomen to attain their enfranchisement. 

In 1867 a Reform bill giving increased rights to male voters 
had reached the statute book, and the women's societies deter- 
mined to ascertain whether it enfranchised them or not. TWO test 
cases were brought before the court of common pleas, viz., Ckorl- 
ton v. Lings (1866) and Chorlton v. Kessler, Sir William Bovill, 
the lord chief justice, presiding. He contemptuously ignored all 
former mediaeval precedents showing that women anciently exer- 
cised voting rights when county members were elected and de- 
cided against the principle of women's suffrage in the first (Lings) 
case and harshly refused to hear the second case (Kessler) a t  all, 
although Pankhurst, with Sir John D. Coleridge, Q.C. (afterward 
lord chief justice), had been briefed to argue the case. Pankhurst 
drafted a Women's Disabilities Removal bill and Jacob Bright 
introduced i t ;  but Gladstone insisted on its defeat. I n  1871 
Bright again introduced it, but again Gladstone implacably op- 
posed. Bright lost his seat and Lydia Becker passed the bill over 
to a member of parliament named Forsyth. She also concurred 
in his addition to it  of a clause excluding wives from the suffrage, 
to which the disheartened Manchester committee gloomily as- 
sented, and the London one more readily. This bill was lost- 
happily. 

The Married Women's Property bill drafted by Pankhurst be- 
came law in 1882. Pankhurst stood as candidate for Manchester 
in 1883, Lydia Becker and her suffrage organization refusing their 
support, but for various other reasons he was defeated. Dissen- 
sion in the suffrage camp on wives' votes was practically endemic, 
and under Lydia Becker's secretaryship the newly formed Society 
for II'omen's Suffrage continued to back the principle of enfran- 
chising widows and spinsters only. Consequently there was a 
secession. Mrs. W. Elmy, Josephine Butler, Pankhurst, Jacob 
Bright, Mrs. Pankhurst, Ursula Bright and others of the original 
suffrage pioneers formed the new Women's Franchise league. This 
organization soon received considerable support and adopted 
Pankhurst's original Disabilities bill. However the Local Gov- 
ernment act of 1894 dealt a deathblow to the exclusion of wives, 
for under it they received the local franchise. The passage of 
this act resulted largely from the efforts of the Women's Franchise 
league. The act closed that gap within suffragist ranks. 
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In 1892 J. Keir Hardie was elected to parliament and the 

women's cause gained one of its doughtiest and noblesk warriors, 
almost solitary for many years but later on joined by Philip Snow- 
den and George Lansbury. 

In 1884 the suffragists had high hopes of inclusion in the Reform 
bill of that year, but Gladstone again ensured their defeat. A 
period of frustration ensued. 

In  1897 the various suffrage societies united into one National 
Union of \%'omen's Suffrage Societies under the presidency of 
Millicent Garrett (Mrs. Henry) Fawcett, who introduced much 
more coherence, harmony and good organization. Women owe 
her a great debt. 

In 1898 occurred the death of the veteran pioneer Pankhurst, 
but his widow, Emmeline Pankhurst, carried on his work and in 
1903 started the Women's Social and Political union in Manches- 
ter. I n  1904 her daughter Christabel graduated with honours in 
law. Her training made her see that the old N.U.\V.S.S. policy 
of adding together the number of private members' declarations 
of support and then presenting private members' hills would never 
achieve success but that enfranchisement could only follow the 
coming h t o  power of a cabinet resolved upon women's suffrage 
as a policy of the government. A general election was due for 
1906 and it was therefore vital to ascertain what would be the 
policy of the Liberals if returned to pon7er-as in fact they were. 
These different policies-counting heads or demanding cabinet 
policy-proved the true watershed between the W.S.P.U. and the 
N.U.W.S.S. 

The match which ignited the flame of so-called "militancy" was 
touched off in 1905 at  a Manchester Liberal meeting, addressed 
by Sir Edward Grey, whose purpose was to declare the official 
Liberal policy if that party returned to power. Christabel Pank- 
hurst and Annie Renney rose to put a question upon the future 
government's policy. The two were seized by stewards, their 
arms ,y7ere twisted, they were kicked down the gallery stairs and 
were thrown outsfde. There, in attempting to address the crowd, 
they were arrested for obstruction. Next day they were fined but 
chose the alternative-to serve a prison sentence. This aroused 
attention a11 over the country and indeed in the world. 

After the return of the Liberals in 1906 the succeeding years 
saw the defeat of seven suffrage bills. Concurrently, acute mili- 
tancy in the form of women's reprisals by damage to property 
constantly increased in gravity. The women militants mere sent 
to prison and continued their protests there by hunger-striking. 
Forcible feeding brought some of them near death. Under the 
"Cat and Mouse" act, as the Prisoners (Temporary Discharge 
for Ill-Health) act was called, they were (sometimes several 
times) released and then rearrested when just well enough to re- 
sume imprisonment. At the same time the militants consistently 
opposed every government candidate at  every by-election. often 
aiding defeat. Public support grew in volun~e and sums aggregat- 
ing hundreds of thousands of pounds were contributed. Public 
demonstrations, exhibitions and processions were carried out by 
both \V.S.P.L. and N.U.\IT.S.S.. and the m'omen's Freedom league 
organized many useful protests unaccompanied by violence. such 
as picketing of every exit of the house of commons for weeks. In  
1913 one militant, Emily Davidson. gave her life by throwing her- 
self before the horses in the Derby race. 

In 1913 also came the nadir of parliamentary process. H. H. 
Asquith. the prime minister. had launched a reform bill to give 
more votes to men and announced that it would be open to 
women's suffrage amendments. M'hen tabled, the speaker ruled 
that such amendment altered the character of the original bill too 
profoundly for it to proceed. I t  mas abandoned, and the suf- 
fragettes and even suffragists were aroused to fury. In Aug. 1914 
14'orld TVar I supervened and the S.U.R.S.S. and the 1V.S.P.U. 
alike devoted their efforts solely to aiding the national cause. 

By the midst of 1918 when victory was in sight David Lloyd 
George. the premier ~vho  had superseded Asquith. announced the 
formation of a speaker's all-party conference to settle the prin- 
ciples of a new reform bill. LVomen's suffrage formed one recom- 
mendation, and in the resulting Representation of the People act, 
1918, married women. women householders and momen university 

graduates of 30 and over received the franchise. An act to en- 
able women to sit in the house of commons was enacted shortly 
afterward. In  1928 the age of women electors was lowered to 21 

to place the woman voter on an equality with male voters. 
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THE UNITED STATES 

During the colonial period, the vote was very closely restricted 
to the members of certain specified churches and to those vhose 
names nere on the tax list. nhile in some cases a slight educational 
requirement was made. Women, even though qualified, were al- 
most universally excluded. 

After the Revolutionary 117ar when the convention met in Phila- 
delphia to draft the constitution. no question aroused such vehe- 
ment discussion as that of the suffrage. I t  was so long continued 
that finally the only solution possible was to omit the subject from 
the national constitution and leave each state free to make its 
own qualifications for voting. 

Meanwhile women were receiving the rudiments of an education 
and slo~vly acquiring a voice in public affairs. By 1832 the anti- 
slavery question was becoming acute. Women were intensely in- 
terested and were developing so much power as public speakers 
that the question of allowing them on its platform had divided the 
Anti-Slavery association, the Garrison-Phillips branch standing 
by Lucretia Rlott and her contemporaries. Among these were 
the Quakers who always had recognized the equal rights of women. 
I n  later years Elizabeth Cady Stanton, of Revolutionary ancestry. 
joined the antislavery forces and she and Lucretia Mott  decided 
that the rights of women as well as those of the Negro slave needed 
redressing. In  July 1848, a t  a Friends' Yearly Meeting in western 
New York. they issued a call for the first woman's rights conven- 
tion in history. I t  met in Seneca Falls. Xrs .  Stanton's home, on 
July 19, and after a two-day session adjourned to Rochester. 

This may be regarded as the beginning of the movement for 
~i-omen's suffrage in the United States. I t  received wide publicity 
in the New York Tribune under Horace Greeley and was fol- 
lowed in 1850 by a convention in Worcester, &lass., under the 
auspices of Lucy Stone and a distinguished group of eastern suf- 
fragists. The movement, however, still lacked the dynamic force 
which was to put it into effective action. This was soon supplied 
by Susan B. Anthony. In  1851 she first met Mrs. Stanton and the 
friendship began ~ ~ h i c h  remained unbroken for more than 50 years. 
Miss Anthony attended her first women's rights convention in 
Syracuse, K.Y., in 18 j 2 ,  her last in Baltimore, Md. ,  in 1906, one 
month before her death. 

At first no way of extending suffrage was known except through 
amendments to state constitutions, which required the consent 
of a majority of the male voters. The first attempt was made in 
Kansas in 1867, immediately after the close of the Civil War. 
An amendment was submitted a t  the same time to enfranchise the 
newly liberated male slaves. who had flocked into that state. Both 
were defeated but the latter received a much larger vote in its 
favour. All the states had the word "~vhite" in the suffrage clause 
of their constitutions, and legislatures in a number of them sub- 
mitted amendments to take it out. They were defeated and it  was 
evident that some other method must be found if the Scgro men 
were to vote. which the Republican party was very desirous that 
they should do. A measure was decided on that had not been 
attempted since the early days of the republic, the submission of 
an amendment to the national constitution. 

As soon as this intention was announced Miss Anthony and 
some of the women's suffrage leaders demanded that the proposed 
amendment should enfranchise not only Segroes but all women as 
well. Rlost of the men who had been the strongest advocates of 
women's suffrage opposed this demand and they were supported by 
some of the women who feared that it would imperil the success 
of the amendment. \Vomen were not included in this 14th amend- 
ment and, later, when a I 5th was found necessary to strengthen it, 



they were also excluded. 
The women's suffrage leaders, however, perceived a new method, 

which did not seem so utterly hopeless as amending the constitu- 
tion of every state by consent of a majority of the voters. In New 
York city in 1869, a t  the close of the May anniversary of the 
Equal Rights association, ~ h i c h  had been formed soon after the 
war to protect the Negro men, a National Woman Suffrage asso- 
ciation was organized. Representatives from 19 states uere pres- 
ent and its object was declared by resolution to be to secure the 
ballot for women by a 16th amendment to the federal constitution. 
Mrs Stanton was elected president and Miss Anthony chairman 
of the executive committee. This organization held a national 
convention every year thereafter for jo years and went before 
committees of every congress asking for the amendment. Its 
leaders soon learned that pressure from the states on thelr repre- 
sentatives in the congress would be absolutely necessary and, 
therefore, began to organize women in the states to mork on the 
legislatures until every state was so organized In  the autumn of 
1869 another distinguished group. headed by Lucy Stone, organ- 
ized a national association called the American, solely for this 
purpose. In  1890 the t u o  organizations united under the name 
of National American, which worked for both objects for almost 
30 years. After the deaths of Mrs. Stanton, Miss Anthony and 
their contemporaries. their work was continued by Anna Homard 
Shaw and Mrs Carrie Chapman Catt, who headed an organization 
eventually increased to many thousands. Individual states began 
to yield and enfranchise their women and each one increased the 
members of congress elected partly by women, n h o  were thus 
obliged to vote for an amendment to the national constitution. 
The revenues increased annually. $~zo ,ooo  being subscribed in 
1919 to the work of the Xational association, exclusive of the 
amounts raised by the various states for their own work. 

I t  was found that legislatures could give  omen the vote for 
presidential electors and in some states the municipal and various 
forms of local franchise. Those of Arkansas and Texas gave the 
primary suffrage. equivalent to a full vote. Meanwhile campaigns 
were being vigorously conducted to persuade the legislatures to 
submit to the voters amendments to the state constitutions con- 
ferring the full suffrage in state affairs. This was accomplished 
in New York in 1917 and was the greatest victory yet achieved. 
By 1918 women had thus acquired equal suffrage with men in 15 
states, offering the only instance in the world where the voters 
themselves gave the franchise to women. 

Meanwhile other national associations had been formed The 
Federal association u a s  organized in 1892. The Rev. Olympia 
Brown was president for 17  years and many prominent men and 
women were members. I ts  object was the passage of a la~v by the 
congress authorizing women to vote for members of the lower 
house, which would have been constitutional. The College Equal 
Suffrage league was organized in 1908 with M. Cary Thomas. presi- 
dent of Bryn Mawr college, a t  its head during the nine years of 
its existence, and it co-operated with the National American as- 
sociation. This was true also of the Friends' (Quakers') associ- 
ation. Mississippi Valley conferences were organized in 1912 and 
Southern Women's conferences the following year, which did ef- 
fective work in their sections as auxiliaries of the National Ameri- 
can. A Congressional union was formed in Washington in the 
spring of 1913 to support the work of the association's congres- 
sional committee, but in December it became an independent or- 
ganization with headquarters in Washington and Alice Paul as its 
head. I t s  object was a federal amendment, which it  attempted to 
secure by aggressive methods never before employed in the United 
States. At the time of the national Republican convention in 1916 
it adopted the name National Woman's party. In  1911 a Xational- 
Men's League for Woman Suffrage was organized. 

World War I, and the part taken therein by U.S. women, broke 
down the barriers of the opposition. All the political parties were 
committed to their enfranchisement, but there was still enough 
opposition in congress to delay the final vote of both houses to submit 
the amendment to the legislatures until June 1919. The task then re- 
mained of securing the ratification of three-fourths of the legislatures 
in time for the women to vote at the presidential election of Nov. 1920 .  

Most of them had adjourned and this would have to be done bq- special 

sessions. It was accomplished and the last certificate, that of Tennessee, 
was delivered to Secretary of State Bainbridge Colby at 4 o'clock in 
the morning on Aug. 26, 1920. ,4t 9 o'clock he issued the official procla- 
mation that the 19th amendment having been duly ratified by 36 state 
legislatures "has become valid to all intents and purposes as a part of 
the Constitution of the United States." It reads as follows: "The 
right of citizens of the United States to vote shall not be denied or 
abridged by the United States or by any State on account of sex." 
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WONSAN (Japanese pronunciation, Gensan) ,  a city and sea- 
port of Democratic People's Republic of Korea (North Korea), 
the capital of Kangwon province. is on the Sea of Japan about 
80 mi. E. of the North Korean capital of P'yBngyang. Protected 
by two promontories and by islands. W6nsan has the best natural 
harbour along the east coast of Korea. I t  was opened as a com- 
mercial port in 1891. The major railroad for northeastern Korea 
led inland from Wdnsan southwest to Seoul. Branch lines were 
later built north and south along the coast and, in the 1940s. a line 
to the west connected this region with P1y6ngyang. As it became 
a focal point for an important railroad network, railroad workshops 
and transshipment yards were developed. During Japanese con- 
trol (1910-1945) oil refining and distribution plants based on im- 
ports were built. largely with foreign capital, and a considerable 
fishing fleet was based there. Oil refineries, port facilities and 
urban centres were heavily damaged through aerial attacks during 
the Korean War. Industry has been rehabilitated somewhat. The 
estimated population (1958) is 200.000. (S. McC.) 

WOOD, ANTHONY A (1632-16951, English antiquarian 
and historian of Oxford, whose Athenae Oxonienses is a valuable 
source of biographical information, was born on Dec. 17, 1632, 
in Merton street. Oxford. He spent his life within a stone's throw 
of Merton college, where he matriculated and in the chapel of 
which he was buried, but he was never a fellow of the college. 
Inspired by Sir William Dugdale's Lt'arzeiickshire (1656). Wood 
devoted his life to collecting and publishing the "antiquities" of 
the city, the university and the colleges of Oxford. His mork on 
the city did not appear in his lifetime; but, assisted by John Fell, 
dean of Christ Church, he published his account of the university, 
Historia et antiquitates universitatis Oxoniensis, at  the university 
press in two large folios in 1674 Wood then turned (with finan- 
cial assistance from his patron Ralph Sheldon and the help of 
materials supplied by John Aubrey [q . v . ]  and others) to the com- 
pilation of a vast biographical dictionary of Oxford writers and 
ecclesiastics. which appeared (also in two folio volumes) in 1691- 
92, under the title Atlzenae Oxonienses. Apart from antiquarian 
excursions, mainly in the neighbourhood of Oxford. Wood lived 
the life of a recluse, devoting all his time and his resources to re- 
search. He never married. He was deaf, bitter and suspicious, 
and quarreled with his family: his patrons and the fellows of his 
college. His biographical sketches contain many spiteful criti- 
cisms of his contemporaries, which reflect his own bitterness and 
that of his correspondents, and one such passage (supplied him by 
Aubrey), accusing the 1st Lord Clarendon of corruption, led to 
his prosecution for libel in the vice-chancellor's court a t  Oxford. 
Wood was convicted, mulcted in costs and expelled from the uni- 
versity. an experience which still further embittered his attitude 
toward his Oxford contemporaries. He died at  Oxford on Nov. 29, 
169j. 

Wood left to the Ashmolean library a vast collection of papers, 
mainly in manuscript, including, besides correspondence, an auto- 
biography and diaries. His manuscripts have proved a gold mine 
for subsequent historians of Oxford, and they afford a uniquely 
detailed and human picture of university life in the second half of 



WOOD 
the 17th century. Wood's place in Oxford historiography was not 
long left vacant: a few weeks after his death there took place 
the matriculation of Thomas Hearne (q .v . ) ,  whose voluminous 
Collections continue over the first quarter of the 18th century that 
day-to-day chronicle of university happenings which Wood pro- 
vided for an earlier generation. 

The English text of Wood's History and Antiquities was edited 
by John Gutch in two volumes (1786-90) and a scholarly edition 
of his Athenae was published by Philip Bliss, four volumes (1813- 
20). His autobiography and diaries were admirably edited for 
the Oxford Historical society in five volumes by Andrew Clark 
(1891-1900) under the title The Life and Times of Anthony 
Wood. (J .  Sp.1 

WOOD, GRANT (1892-19421, U.S. painter, one of the ma- 
jor exponents of the midwestern regionalism that flourished in 
U.S. art during the I ~ ~ O S ,  was born Feb. 13, 1892, on a farm near 
Anamosa, Ia.,  on which his Quaker grandfather had been a pioneer 
settler in the 1860s. When Wood was ten his father died. and the 
family moved to Cedar Rapids, Ia. Even before this he had begun 
sketching with charcoal. After graduating from high school he 
studied for a summer under Ernest Batchelder at  the Minneapolis 
School of Design and Handicraft. In  1913 he went to Chicago 
where he worked with jewelry at  the Kalo silversmith shop and at- 
tended night classes at  the Art institute. During World War I he 
did camouflage work in the army; following the war he taught art 
a t  a Cedar Rapids junior high school. In 1920 he went abroad for 
the summer and in 1923 spent a year at  the AcadCmie Julian in 
Paris. On his return to Iowa. David Turner, a mortician, gave him 
a garage for a studio and living quarters, becoming his first major 
patron. 

In  1928 when Wood was commissioned to do a stained-glass win- 
dow for the Cedar Rapids Memorial building of the American 
Legion, he went to Munich to seek craftsmen to assist him. While 
there he became fascinated by the work of the Flemish primitives, 
especially that of Hans Memling, and by the portraiture of Hans 
Holbein and Albrecht Diirer. He also admired the meticulously 
realistic peasant types of Wilhelm Leibl and the work of his con- 
temporary Otto Dix. Wood's manner changed from his earlier 
pseudo-Impressionist style to the clean-cut realism generally asso- 
ciated with his name. A portrait of his mother, "Woman With 
Plants" (1929), did not attract attention, but in 1930 his "Ameri- 
can Gothic" caused a sensation when it was exhibited in Chicago. 
The hard. cold realism of the technique displayed in this painting 
and the honest, direct, earthy quality of the subject were unusual 
in U.S. art. Iowa farmers, however, thinking that they were being 
ridiculed, were incensed. Actually Wood had used as models his 
sister Nan and his dentist. B. H.  McKeeby, portraying them as a 
farmer-preacher and his daughter in front of their 19th-century 
Gothic revival farmhouse. symbols of the sober. hard-working and 
dependable people who were the backbone of the L.S. 

Thus the trend toward regionalism, the American scene of the 
1930s associated with the paintings of Wood. John Steuart Curry 
and Thomas Hart Benton, was set in motion. Wood's success in- 
creased. and his paintings mere eagerly sought. "Daughters of 
Revolution" caused a furor because of its biting satire. I t  was in- 
terpreted as a plea for democracy, a stab at  smugness. In 1934 
Wood was made assistant professor of fine arts at the University of 
Iowa. Io\ira City, and busied himself with painting. lithography and 
~eaching. He died in Iowa City, Feb. 1 2 ,  1942. 

See Darrell Garwood, Artist in Iowa; a Lije of Grant Wood  (1944). 
(F. A. Sw.) 

WOOD, MRS. HENRY (nCe ELLEN PRICE) (1814-188j), 
English novelist. m-as born at Worcester on Jan. 1 7 ,  1814. She 
married Henry Wood in 1836. and after her marriage lived for the 
most part in France. In  1860 she wrote a temperance tale, Danes- 
bzwy House. Her first great success was made with East Lynne 
(1861) which was translated into several languages and was dra- 
matized. Other novels follo~ved. She became proprietor and edi- 
tor of the .Argosy magazine in 1867. She died on Feb. 20,  1887. 

WOOD, SIR HENRY EVELYN (1838-191g), British 
field marshal whose organizing capacity led to notable improve- 
ments in British army administration, was born at  Cressing. Es- 

sex, on Feb. 9, 1838. Educated a t  Marlborough, he entered the 
Royal Navy in 1852. Serving with the naval brigade at  Inkerman, 
he discovered he preferred land warfare and transferred to the 
army. With the 17th Lancers, Wood served in the Indian mutiny 
and there gained his Victoria cross. There followed a succession 
of staff appointments in which his reputation grew. An intimate of 
Garnet Joseph Wolseley (q .v . )  and a member of his staff "ring," 
his planning contributed much to the success of Wolseley's Ashanti 
campaign in 1873-74. Again with Wolseley in 1879 in Zululand, 
Wood greatly distinguished himself and was appointed knight 
commander of the Bath. After Sir George Colley's defeat and 
death a t  Majuba Hill. he negotiated with Gen. P. J. Joubert for 
the withdrawal of British forces from the Transvaal (March 2 1 ,  

1881) ; this work was rewarded by his appointment as knight grand 
(cross of St Michael and St. George. 

After becoming major general and commanding a t  Chatham, 
Wood from Aug. 1882 served again with Wolseley; this time in 
Egypt, where he commanded a brigade and stayed to become first 
British sirdar of the Egyptian army. Returning to England in 
1886, he thereafter served at home and when appointed to  the 
senior command at  Aldershot in 1889 put into practice Wolseley's 
theories of training and efficiency. Wood became quartermaster 
general in 1893, adjutant general in 1897, and reorganized the 
entire transport system of the army, equipping it  in 1899 for 
speedy mobilization. I n  1903 he was promoted field marshal. I n  
retirement he put all his energies into the organization of Lord 
Haldane's territorial forces, not beloved at  the war office. He died 
on Dec. 2. 1919. He wrote several books, including his autobiog- 
raphy. From Midshipman to Field iMarshal. (A.  P. T.) 

WOOD, SIR HENRY JOSEPH (1869-1944), British con- 
ductor, was born in London on March 3. 1869. H e  received his 
first music lessons from his mother, and when he was ten acted as  
deputy organist a t  St. Mary's, Aldermanbury. I n  1886 he went t o  
the Royal Academy of Music where he studied composition, and by  
1888 had written songs, light opera and cantatas. His first experi- 
ence as conductor came in 1889, when he toured with the Rousbey 
company, and in 1890 he was engaged to rehearse Sir Arthur Sul- 
livan's Ivanhoe, later becoming assistant conductor a t  the Savoy 
theatre. After several important appointments, including a tour 
with the Carl Rosa company (1891), a season of Italian opera in 
London, and the English prenaiire of Tschaikovsky's Ez~gen Onegin 
(1892), he was engaged in 1895 by Robert Newman to conduct a 
series of Promenade concerts a t  the Queen's hall. These proved 
so successful that they became an annual event, being continued 
in 1927 under the management of the British Broadcasting corpo- 
ration. After the destruction of the Queen's hall during World 
War I1 they were moved to the Royal Albert hall. Wood also 
conducted at  many festivals, both in England and abroad, acquir- 
ing a high international reputation. He was knighted in 1911. 
I n  1938 he published his autobiography, M y  Life* of Music. 

WOOD, JOHN (1704-1754), British architect. known as  
Wood of Bath because his work established the 18th-century 
character of the c ~ t y .  was the son of George Wood, also an archi- 
tect of Bath. After working in London as one of the principal 
builders on the Cavendish-Harley estate, he returned to Bath in 
1727 and set about transforming the city. applying to the design 
of streets and groups of houses principles first tried out by other 
architects in the R e s t  End of London. His designs in Bath in- 
clude Queen's square; Prior park, built for Ralph Allen; the Cir- 
cus; and the royal crescent, designed by himself, but built under 
the direction of his son. The Bristol (1740-43) and Liverpool 
(1748-55) exchanges were also designed by Wood, and he re- 
stored Llandaff cathedral in Wales. His best work is, however, 
to be seen in Bath. He died on May 23, I7j4. Many of his de- 
s i g n ~  vere carried out after his death by his son John (d. 1782), 
x+ho also, in addition to many groups of houses, built the hot bath 
and the royal private baths. (Ms.  W.;  X ) 

WOOD, LEONARD (1860-1927), U S. soldier, was born 
a t  Winchester. K H , Oct 9, 1860. He graduated from the Har-  
vard medical school in 1884. was appointed acting assistant sur- 
geon, U.S army. in 1885, becoming assistant surgeon with the  
rank of first lieutenant in 1886, when he was assigned to Captain 
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Lawton's expedition against the Apaches in the southwest, result- 
ing in the capture of Geronimo. For distinguished services he was 
awarded the medal of honour. I n  1891 he was promoted captain 
and full surgeon, and later, while stationed in Washington, D.C., 
became the close friend of Theodore Roosevelt, then assistant sec- 
retary of the navy. On the outbreak of the Spanish-American 
War in 1898 Wood was commissioned colonel U.S. 1st volunteer 
cavalry (the famous Rough Riders) with Roosevelt as lieutenant 
colonel. For conduct a t  Las Guasimas and San Juan hill. Wood 
was promoted brigadier general, July 1898, and in December 
major general of volunteers. He was military governor of Cuba 
from 1899 to 1902, when the Cuban republic was established. He 
was appointed brigadier general U.S.A., Feb. 1901. In 1903 he 
was sent to the Philippines and appointed governor of the Moro 
province, being promoted major general in that year. In  1908 he 
returned to the U.S. as commander of the eastern department. 
I n  1910 he was appointed chief of staff. U.S.A., serving until 1914, 
when he was again given command of the eastern department. 
General Wood as early as 1908 had urged preparedness. He was 
largely responsible for the establishment of a summer camp at  
Plattsburg for training civilian officers, which was taken as a model 
for other camps of the kind after the entrance of the U.S. into 
World War I .  Just before the entrance of the U.S. into the war 
in 1917 he was assigned to the southeastern division but was later 
transferred to Camp Funston, where he trained the 89th division, 
N.A., the 10th division of the regular army and other troops. I n  
1919 he was put in command of the central department, with 
headquarters a t  Chicago. In  1920 he was a candidate for the presi- 
dential nomination at  the Republican national convention. War- 
ren G.  Harding, a "dark horse," was nominated on the 10th ballot, 
with 6924 votes to 156 ior General Wood. I n  1921 General Wood 
was sent a t  the head of the Wood-Forbes mission to the Philip- 
pine Islands. Prior to leaving he was appointed head of the Uni- 
versity of Pennsylvania, but did not assume charge because of the 
president's desire that he remain in the Philippines as governor 
general, a position which he held from Oct. 1921 until his death 
in Boston on Aug. 7, 1927. Wood was the author of lectures, 
T h e  Military Obligation of Citizenship (191 5). 

WOOD, NICHOLAS (1795-1865), English mining engineer 
and pioneer in mine accident prevention, was born at  Sourmires. 
County Durham, on April 4, 1795. He was trained as a viewer at 
the Killingworth colliery, where he became iriendly with the engi- 
neer George Stephenson iq.v.) and shared in the experiments that 
led to the modern locomotive and the first saiety lamp. LVood 
soon achieved prominence as both a mining engineer and geologist, 
and eventually became a colliery owner. Greater output and an in- 
creasing number of accidents, particularly the explosion at St. 
Hilda's colliery in 1839 with 50 fatalities. emphasized the need for 
inspection. Wood strongly supported introducing legislation to 
this end. and the first Inspection act became law in 1852. A society 
ior the prevention of accidents was formed, as he had urged, in 
1852 as the North of England Institute of Mining Engineers, under 
his presidency. To  this Institute he contributed many papers on 
safety lamps, ventilation. conveyance underground, sinking and 
mine explosions. \ITood strenuously advocated, but without suc- 
cess, the establishment of courses of instruction in mining technol- 
ogy. 

H e  died in London on Dec. 19, 1865. (C. W. D.) 
WOOD, ROBERT WILLIAMS (1868-195j'), U.S. physi- 

cist who specialized in physical optics, was born May 2 ,  1868, in 
Concord, Mass. H e  graduated from Harvard in 1891 and later 
studied at  Johns Hopkins university, Baltimore, Md., and the uni- 
versities of Chicago and Berlin. From 1901 until his death he 
was a t  Johns Hopkins as professor and later research professor of 
experimental physics. In  physical optics he made numerous fun- 
damental discoveries in the fields of resonance radiation, fluores- 
cence, absorption spectra and Raman spectra. The various 
improvements he introduced in the rule of diffraction gratings, 
e.g., ruling of echelet gratings, and in other spectrometric methods 
opened entirely new possibilities for astrophysicists. Wood also 
made important contributions to the fields o i  supersonics and 
biophysics. His publications include Physical Optics (1905; new 

editions, 1911. 1934) and Researches i n  Plzysical Optics (2 vol.; 
1913-19). His HOW t o  Tell the Birds From the Flowers, a book 
of nonsense verses with illustrations by the author, was first pub- 
lished in 1917 and went through many editions. Wood died 
Aug. I I ,  1955, in Amityville, N.1'. 

See William Seabrook, Doctor W o o d  (1941), which includes a bib- 
liography of his scientific publications. 

WOOD, botanically, the complex vascular tissue of plants 
called xylem, but more popularly, the hard fibrous xylem of shrubs 
and trees. I n  all plants more highly organized than mosses. wood 
runs continuously from the finest rootlets, through the stem and 
into the leaves and flowers of their equivalents. Wood.performs 
two functions in the plant's life: first, it serves for the transport 
of water and contained salts, absorbed by the roots, to parts 
where this "raw sap" is needed and especially to the leaves; second, 
it gives mechanical strength to the plant. 

In palms and bamboos the wood of the leaves is stringlike in 
form and is confined to the nerves or veins; from these the strings 
extend into the trunk or stem. where they descend but join one 
another at intervals thus producing a basketlike or loose luffalike 
complex, uhich is embedded in the general mass of tissue com- 
posing the rest of the trunk. Thus it is this linked netlike com- 
plex of woody strings that corresponds to the solid mass of wood. 

Wood that has attained only slight thickness and accordingly 
cannot be termed timber is nevertheless utilized, ior instance in 
the form of thin branches and twigs to make besoms and baskets. 
Even when wood attains greater thickness it is not al~vays timber. 
since there are some woods so soft, light in weight, and weak that 
they have little or no value as structural material upon which there 
is a demand for strength; such wood supplies means of flotation 
for fishing nets and buoys, and insulation, while the lightest of all 
are pithlike and are the materials of which sun helmets are com- 
posed. See also TIMBER. (P. GN.) 

WOOD ALCOHOL: see METHYL ALCOHOL. 
WOODARD, NATHANIEL (1811-1891). Anglican priest 

and iounder of the Woodard schools, was born at Basildon, Essex, 
on March 2 1, 181 1. After being educated privately. he graduated 
at Oxford in 1840 and was ordained priest in 1842. IVoodard was 
not an outstanding scholar, but he possessed a genius for organiza- 
tion and for attracting funds for his foundations. He was im- 
pressed by the lack of good schools for the middle classes which 
combined Anglican teaching with the advantages of public schoql 
education at a moderate cost To supply this need he iounded the 
Corporation of St. Mary and St. Xicolas in 1848 and based his 
future foundations on regional centres. His first schools were 
St Sicolas, Lancing. for the upper middle class, St. John's, Hurst- 
pierpoint. for the middle and St. Saviour's, Ardingly. for the lower 
middle class. These were followed by a number of boys' and girls' 
schools in different parts of the country. At his death at  Henfield, 
Sussex. on April 25, 1891. his schemes were not completed. In  the 
second half of the 20th century there were 18 Woodard schools 
and one associated school. In 1870 Woodard was appointed canon 
residentiary of R'Ianchester. His tomb is in the chapel of Lancing 
college. 

See Sir John L. Otter, Nathaniel Woodard (1925);  K. E .  Kirk, The  
Story of the Woodard Schools (1952). (S. J.  C.) 

WOODBINE, a plant name applied in North America to the 
Virginia creeper (q.v ) and in England to the honeysuckle (9.v.). 

WOODBRIDGE, an urban district in the Sudbury and Wood- 
bridge parliamentary division of Suffolk, Eng., 8 mi. K.E. of 
Ipswich on the tidal River Deben. Pop. (1961) 5,927. Area 
1.7 sq mi. Woodbridge is an old agricultural market town with 
nursery gardens and boatbuilding yards (since the 14th century). 
The annual horse show has developed from Lady fair. King Edgar 
gave the manor to the monks of Ely in 970. In  1564 a school was 
built on the site of the 12th-century Augustinian priory. Wood- 
bridge school was originally the Seckford grammar school (1662), 
named after Thomas Seckford who built the shire hall ( c .  1570) 
and almshouses. Across the river is Sutton Hoo, where excava- 
tions in 1938-39 yielded the ship burial of a Saxon chieftain. 

WOOD CARVING, the process in which mood is shaped 
for aesthetic or decorative purposes with cutting tools held in 
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the hand. The term includes sculpture, in relief or in the round, 
as well as the embellishment of furniture or architecture. (See 
also WOODCUTS AND WOOD ENGRAVING.) 

I. PRIMITIVE 

The greater part of primitive sculpture is in wood, since it is 
both plentiful in most of the regions inhabited by primitives and 
easily worked with tools made of natural materials (see SCULP- 
TURE : Primit ive Peoples). Because of its deterioration when 
exposed to the elements, few wooden pieces remain in good con- 
dition in their native environment for more than half a century. 

Since wood in its natural state is a living substance, it had 
a special meaning in animistic cultures. The Iroquois Indians 
carved their dance masks from living trees in order that the in- 
dwelling spiritual force of the tree might be retained. The Maori 
of New Zealand conducted rituals of propitiation to the forest 
spirits before felling a tree, and never burned or even brushed 
away the chips while working, believing that they still were part 
of the spirit of the tree. 

Wood carving tools were most often made of stone. The 
greenstone of New Zealand, for example, can be worked to an 
edge that is as effective as an iron tool. Shell was also used, and 
the teeth of some animals were found hard enough to cut stone. 
Stone adzes were used first to chop out the general form. and some- 
times to finish the carvings, as in those of the northwest coast area 
of North America, where the adze marks were left in a regular pat- 
tern on the surface. African work was usually finished to a smooth 
surface with knives of stone or iron, polished with sand or shark- 
skin and rubbed with palm oil. Iron tools were made by the 
Bushongo tribes of the central Congo, who carved numerous 
wooden objects such as stools, neck rests, drums, bowls and boxes, 
and decorated them with their traditional designs. Some of the 
most intricate carvings were made with shell and stone tools, 
however, such as the New Ireland funerary figures which have 
deep undercuttings and lacy perforations, and the ceremonial 
paddles of the Austral Islands which are completely covered with 
minute and extremely precise geometric designs. Ho\vever, the 
huge totem poles of British Columbia, some as high as 60 ft., were 
made with the metal tools of the white man. 

I n  general, primitive carvers were not professional artists. I n  
many societies all the men carved, as in the Marquesas Islands, 
and the most skillful were chosen to execute the ritual objects. 
Exceptions existed, as among the Maori of New Zealand, where 
the sculptors of ceremonial boards for the community houses were 
specialists, and also among the Bushongo of Africa, where the 
sculptors became members of the royal court. Little is known 
of the training of carvers in primitive societies. The Maori master 
sculptor was a craftsman-priest called the tohunga. who instructed 
his pupils in both the technique of carving and the proper magic 
rituals that were necessary in order to ensure good work. Sculptors 
among the Bushongo took apprentices, but in many other societies 
carving was learned simply by ~vatching and practising. 

BIBLIOGRAPHY.-H. F. Osborn, Men o f  the Old Stone Age, 3rd ed. 
(1918); E. von Sydow, Die Kunst der h'aturvolker und der Vorzeit 
(1923) ; British Museum, Handbook t o  the Ethnographical Collectiolzs, 
2nd ed. (1925) ; Franz Boas, Primitive Art (1927)  ; Raymond Firth, 
Art and Life  in New Guinea (1936) ; Carl Kjersmeier, Centres de style 
de la sculpture Ndgre Africaine, 4 vol (1935-38), Ajrican Kegro Sculp- 
tures (1948) ; Frederic H. Douglas and RenC d'Harnoncourt, Indian .4rt 
oj the United States (1941)~ which includes a bibliography classified by 
areas; Ralph Linton, "Primitive Art," Kenyon Review, 3 34-51 (1941) ; 
Ralph Linton, Paul S. Wingert and RenC d'Harnoncourt, ilvts of tlze 
South Seas (1946), which includes a bibliography classified by arras; 
Marcel Griaule, Arts of the African Native (1950) ; Paul S Wingert, 
The  Sculpture o f  Kegro A f ~ i c a  (19;0), uhich includes a bibliography 
classified by areas, Art of the South Pacific Islands (1974) ; Leonhard 
Adam, Primitive Art ,  3rd ed. rev. (1954) ; William Fagg, The Webster 
Plass Collection o f  African Art (1953) ; W. Schmalenbach, African Art 
(19;4) ; E von Sydow, Afrikanische Plastik (19;;). Valuable suide- 
books are issued by several museums, including the American Museum 
of Natural History, New York city, and the Chicago Natural History 
Museum. (H. B. CP.) 

11. ORIENTAL 

I n d i a n  a n d  Ceylonese.-Since all Indian architecture was 
once wood, it may be said that both the structural and carved ele- 

ments of many ancient stone temples are reflections of early design 
in woodwork, Even in regions where stone abounds, domestic 
architecture remains nooden in the 20th century. The earliest 
example of the joiner's art is the wooden screen of the chaitya 
(Buddhist sanctuary) at  Karli ( c .  I 2 0  A D.) and the wooden um- 
brella of its stupa, carved with concentric floral designs. The frag- 
ments of carved panels and a wooden pillar from Kashmir Smats in 
the British museum are the wooden counterparts of Gandhara 
sculpture. The most elaborate examples of later wood carving are 
architectural ornaments of buildings in Ceylon, south India, 
Gujurat. Kathiawar, Nepal and the Himalayan regions. Especially 
notable are the paneled doors used from the Punjab to south 
India, including early examples preserved a t  Ajmer. Balconies 
and window panes received a particularly rich surface decoration in 
western India. Perforated windows n i th  floral designs were uni- 
versally used. Some lattices with geometric patterns of Arabic 
character are found in northern India. Notable also are the pan- 
eled pine ceilings of Kashmir. Some distinction was achieved by 
the Singhalese artisans working at  Kandy as late as the 19th cen- 
tury. A rather interesting Indo-Portuguese style of ornament is 
found on the chests carved in the 17th century. 

Burmese.-Burmese wooden architecture undoubtedly reflects 
the magnificence of earlier temples and palaces. The flamboyant 
carving of the crockets and the immense teak columns of the 
monasteries of Mandalay and Amarapura are especially remarkable 
for their exuberance and floridity of style. 

Siamese a n d  1ndochinese.-The nature of early wood carving 
in Siam (Thailand) and Indochina can best be studied in the 
decoration of stone monuments from the 6th to the 13th century, 
which reproduce lost originals in wood. I n  more modern periods 
the process was reversed, and wood carvers as late as the 20th 
century drew their inspiration from the forms of early stone carv- 
ing at Angkor. For a time in the 17th and 18th centuries there was 
an imitation in Siam of the styles of Louis XIV and XVI. 

Javanese.-f ood carving of a barbaric richness and fantasy 
survives in Java and Bali, not only in sculpture but in the orna- 
mentation of litters, panels and musical instruments. This is a 
traditional design composed of indigenous, Chinese and Indian 
elements. 

C e n t r a l  Asia.-The countless fragments of sculptured panels, 
architecture and furniture recovered in the excavations of sites 
in central Asia, dating from the 2nd to the 10th century A.D., 
reveal designs of mixed Classical. Indian and Chinese origin. 

Chinese.-Wood carving is undoubtedly a craft of great antiq- 
uity in China. The earliest examples are lacquered fragments of 
the Chou dynasty (1122-249 B.c.) from Changsha. Wood carving 
for architectural decoration continued throughout the classical 
periods, although little prior to the Ming period has survived. 
Ceiling beams and supporting pillars are integrally carved with a 
profusion of ornament. generally in floral and geometric patterns. 
Also favoured for architectural carving were the monster masks or 
t'ao-t'ieh, the eight trigrams, as t ell as auspicious symbols ap- 
propriate to Buddhist. Taoist and Confucian usage. The carving 
on the furniture is generally restricted to the key or fret pattern. 
Chinese wood carving invariably reveals a laborious, even me- 
chanical, execution. and especially in later periods it is evident 
that the virtuosity and intricacy of the performance is the only 
measure of artistic merit. Railings in houses and temples are 
frequently decorated with fretnork designs in the familiar key 
pattern. vhich found its way into the Chippendale style in Europe. 
Among the more imaginative and ornate examples of Chinese 
wood carving are the often very elaborate designs for window 
grills or lattices nhich comprise a very diversified traditional 
grammar of ornament. including emblems of happiness. abbndance 
and longevity. Although these techniques are known only in ex- 
amples of the &ling period (1368-1644), they are of great antiq- 
uity. (See  CHINESE SCULPTURE.) 

Japanese.-The earliest examples of Japanese ~ ~ ~ o o d  carving are 
the phoenix and music-making angels adorning the canopy in the 
Kondo of Horyuji at Nara. These examples already display the 
delicacy of design and exquisite feeling for the medium, character- 
izing the Japanese wood carver's art in all periods. Preserved 
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in the Shosoin, the imperial treasure house at S a r a ,  are many 
wooden masks worn by dancers at the dedication of the Great 
Buddha of Todaiji in A.D. 7 j z .  These masks for the gigaku dance 
have the realism and vltality of the sculpture of the Tempyo or 
Nara period (710-794) in a grotesque vein. The wooden masks 
used in bugakzl, a dance originally imported from Chlna, are 
smaller and less fantastic than the gigaku masks. Some of the best 
examples were carved during the Kamakura period ( I  I 8 j-1392) 
and have something of the hardness, worldliness and exaggerated 
realism of the style of this time. The no masks, all carved in vvood, 
first came into existence in the 16th century. They are more 
abstract and expressionless than earlier masks because the wearer 
himself gave them expression through his performance. (See 
MASKS.', 

\Thereas in the early periods wood carving was largely restricted 
to the decoration of temples and Buddhist paraphernalia. in the 
16th century it came to be employed for ornamenting the man- 
sions of the shoguns. Splendid examples may be seen at Kitano 
Jinja and Yishi Hongwanji in Kyoto. I n  the 17th century the 
mausoleums of the Tokugawa shoguns at  Shiba. Tokyo and Nikko 
were richly decorated with carving both outside and inside. In 
domestic architecture the wood carver x a s  generally restricted to 
the ramma,the vertical panel in the partition mall above the screens 
separating one room from another. Many of these wood carvings 
were conceived as pictures and, in some cases, they uere designed 
by famous artists. Although these panels are for the most part 
two-dimensional. the carving often assumes a really sculptural, 
three-dimensional character. The finest examples date from the 
Momoyama period ( I  568-161 5). (S& JAPANESE SCULPTCRE.) 

BIBLIOGRAPHY.-S. W. Bushell, Chinese Art (New York, ~goq-og) ; 
A. K. Coomaraswamy, T h e  Arts and Crafts  o f  India and Ceylon, 
2nd ed. (New York, 1956) ; G. Groslier, "Contemporary Cambodian 
.4rt," Eastern Art, ii, p. 1 2 7  (1930) ; Henry Inn, Chinese H o u s ~ s  and 
Gardens (Pasadena, Calif., and Honolulu, 1940) ; H. Minamoto, An 
Illustrated History of Japalzese Art, tr. by H. G.  Henderson (Kyoto, 
Japan, 1935) ; C. M. Pleyte, Indonesian Art (1901) ; Sir M. A. Stein, 
Ruins of Desert Cathay (1912). ( R .  R.) 

111. EUROPEAN AND AMERICAN 

While the finest examples of mood carving in Europe are those 
associated mith the ecclesiastical buildings of the medieval and 
renaissance periods. house embellishment also \\as not uncommon. 
But. in general. the churches have sunived better. Besides the 
great buildings, decorative mood carving was common on furniture 
-chairs and chests. for example-and many small domestic articles 
\\ere so ornamented This small n o o d e n ~ a r e ,  known ai treen. 
included bo~vls for kitchen and dining room use, salts. nutcrackers, 
cups, tankards and chalices. stamps and molds, spoons. pipe cases 
and tobacco boxes, busks, chessmen, candlesticks and, in southern 
Europe. stirrups. 

The figure carving in the round that decorated the churches of 
ancient days n a s  made with the intention of covering the wood 
with paint and gold. The traces of such painting still remain on 
much of the carving. Most of the paint disappeared so long ago. 
honever, that it became the custom for other carvers to copy the 
figures as they saw them without decoration. The result is that 
they are often seen in such poor light that their lines or features 
cannot be properly distinguished. Wood has a way of disappearing 
into the shadow if the lighting is not strong enough, but the moment 
it is covered with gold and paint it reappears in all its details, 
even in a dark recess. Stalls or other church fittings which were 
liable to rubbing vere  never painted. (E. S D 1 

Such meagre fragments of woodnork as have come donn from 
the I ~ t h  and 12th centuries tend to show that the woodmorker a a s  
folloming the stonenorker, mho mas paramount until about the 15th 
century. From that time onward it was the ~voodnorker who be- 
came predominant. By that time he had found that wood should 
be treated in quite a different manner from stone, and, inspired by 
new ideas and nen motives, he invented new methods for the 
construction and embellishment of his work The ~ilood carver, 
then. no longer folloned the patterns and designs of the stone 
carver, but made them for hlmself in a manner to suit the material 
and tools he uorked ni th  and In fact began to influence the stone- 

workers in such a way as sometimes to divert them from their in- 
trinsic principles. 

E a r l y  Period.-The earliest extant examples of wood carving 
are Scandinavian remnants dating from the 9th and 10th centuries. 
They are carved framings of door~vays made of thick planks of 
pinewood. The carving is in low relief. and it is a l~ iays  kept up to 
the surface of the material out of ahich it is made. The designs 
are of interlacing stems sometimes foliated, and often terminating 
in a monster's head. Invariably the space which is decorated is 
so much filled with pattern as to leave scarcely any ground showing. 

Of the Sorman period in England only a few isolated pieces re- 
main. and these are only enriched with a row of molded arches, 
as in the tomb at Pitchford church, Shropshire. which has also a 
shield carved in oak in each arch of the arcaded side of the tomb. 
supporting the carved nood effigy of Sir John Pitchford. I t  may 
be conjectured that the characteristic feature of Korman wood 
carving was the rounded surface of most of the foliated forms, 
which appear to have avoided hollows. The leaves were often a 
series of lobes with a \'-shaped sinking round the edge. Even in 
the moldings. beads or rounds preponderated over hollows, and 
in the grotesque beaked heads carved on the arche's to many a door- 
way the surface treatment is generally a series of ribs or small 
rolls, rather than a succession of hollo~vs or V cuts as in Byzantine 
ornament. 

Gothic.-Of the Early English period, which began at the end of 
the 12th century, there is not a great deal of wood carving remain- 
ing, though there is sufficient to tell what it was like, even in 
elaborate wark, as in the stalls at Winchester cathedral. These 
however were executed at the very end of the 13th century. They 
are carved with the utmost care and skillfulness but the work 
follows the idiosyncrasies of the stonemason and carver, inasmuch 
as it is cut out of solid blocks of oak and the forms and designs 
are identical x i th  that of stonework. Some of the designs for 
foliage follow the typical Early English forms, while others might 
be taken for the nork of the next great divisional period of archi- 
tecture ~vhich followed. The niiserere seat from the Priory church 
at Christchurch, Hampshire, is a good example of early English 
carving. Others may be found in Henry \'I12s chapel at IVest- 
minster, and at Exeter. 

In the traditional carvings of the 13th century the curves of 
the foliage are very simple. The leaves start from a fairly thick 
stem which is generally cut very square in section. The variations 
of this form of foliage are ~vonderful and beautiful in the ex- 
treme. The building where this form of carving may best  be 
studied in England is \Tells cathedral. Toward the end of the 13th 
century the viood~vorkers were coming into greater prominence. 
There is an example of a groined roof with carved bosses a t  the 
junction of the ribs at Il'armington, Northamptonshire, and of 
carved roof beams at  Brgdfield. Berkshire; and Rochester cathedral 
has a lean-to roof with molded beams. 

Decorated Style.-The next phase is known in England as the 
Decorated style. I t  extended through the first three quarters of 
the 14th century. during which carving had more than one char- 
acter. At first there was a tendency to follow more closely 
naturalistic forms. though treating them conventionally. but this 
is rather more apparent in the stone carver's work than in the wood 
carver's. This faithful portraying of natural forms does not ap- 
pear to have lasted for more than 10 to 2 0  years. JThat succeeded 
was a very conventional and exaggerated treatment of the surface 
of foliage applied indiscriminately to leaves of every description. 

The 15th Centzlvy.-The 15th century was productive of the 
finest quality and of the largest amount of decorative Gothic 
wood~vork that the world has ever seen. Although there was a 
distinct Style pervading the whole period, there was more variety 
in expressing it than had been the case in any of the previous de- 
velopments in architecture. This period of vl-ork, known as 
the Perpendicular style. began in the last quarter of the 14th 
century and continued until the middle of the 16th century, after 
which it 77.35 practised in a debased form for another IOO years. 

There was no difference in the style of building between domestic 
and ecclesiastical edificesj save that many houses were constructed 
of timber. Screens, pulpits and font covers were invariably 
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prepared. with gesso and sometimes minute decoration added to 
the faces of the buttresses, as a t  South\vold, and then gilded, 
and sprays of flowers painted on the broad hollolvs. The beadings 
were picked out with a chevron, or a twist of two or more colours 
like 3 barber's pole. The corner posts generally received a greater 
or less degree of carved ornamentation. 

The most noticeable features of the work of this period are 
that carving became flatter; tracery was built up of several boards 
as one order was superimposed upon another and not cut out of 
one thick piece of oak as had formerly been done. I11 the elnble~ns 
of SS. John and L,latthe\v in the Victoria and Albert museum, 
London, the work is applied and a broad simple treatment is the 
outstanding characteristic of these vigorous carvings. In  the 
latter half of the I j th century some of the carved foliage was 
composed almost entirely of hollows divided by a V cut to repre- 
sent the stem of the leaf, or by a softly carved raised stem. The 
edges of the leaves were kept up and the serrations were produced 
by a vertical cut with a gouge at  right angles to the edge of the 
leaf and a hollow cut with the same tool on the edge of the leaf, 
getting deeper until the chip fell out as the cut met the first 
incision. The inner edge of these gouge cuts formed the centre 
stems of the serrations. I n  a poppyhead at Walpole St. Peter, 
Norfolk. the carver's expression is very different from  hat it 
was when every serration was elaborately carved with a swelling in 
the middle and a hollow round it. One type of leaf which was in- 
vented, for there is nothing in nature like it, was that in which the 
corners of the leaf ended in a tightly rolled ball, as in the left- 
hand leaf on the miserere seat in Ripon cathedral, Yorkshire, on 
which Samson is shown carrying away the gates of Gaza. 

The ~vealth of pattern and fanciful design in crestings, strings, 
bosses, tracery, poppyheads, bench ends, etc., is wonderful, and 
the rendering of fables and biblical stories in the miserere seats 
inimitable. The curves of tracery are never mechanical but are 
drawn freely, and great care was taken to get a breadth of effect. 
The hollo\~s of the tracery are very flat, and not like the cast-iron 
effect produced by some revivalists who make the section of the 
hollow almost a quarter of a circle. In  a few of the East Anglican 
churches an effect of great richness was produced by carving the 
back of the top rail of each bench with a simple band of ornament, 
as in Dennington church. Suffolk. 

An extraordinary development took place at this period in the 
erection of timber roofs. The skill and imagination of the carpen- 
ter together with the conception of the figure and foliage carvers 
produced a wealth of grand architectural effects that has never 
been surpassed. The roof of IVestminster hall, for example, will 
forever be a wonder for its construction and magnitude. 

There is a great deal of beautiful oak carving of this period 
to be seen in France, Germany and Flanders. In  St. Paul's church 
at Abbeville, France, there is a beautiful reredos which is Flemish 
in character, illustrating the lacelike effect so often found in 
French carvings. Perhaps the most striking piece of work on ac- 
count of its vast amount. its completeness and its elaboration is 
the stalls a t  Amiens cathedral. which were begun in 1508 and 
completed in I j 2 2 .  One characteristic feature of French Gothic 
tracery carving is that the section is often but little more than 
a chamfer, and when there is a double order it is often made by 
dividing the chamfer by a square incision. In German work the 
tendency was for the designs to be more intricate and to contain 
less breadth and freedom in the carving. Most of this work is 
very much undercut and the chief aim appears to have been defini- 
tion of outline and strong shadows. 

At the end of the I j th  century Renaissance influence began to 
make its appearance. and although the structural parts of wood- 
work remained purely Gothic in design, it was in the carvings 
that the innovation first made its presence known. The four oak 
panels dated I j40 of Beauvais cathedral. Beauvais. France: indicate 
the effect the new style was beginning to have on the carver. The 
suggestion is that carvers were introduced from Flanders, with 
which there was constant intercourse in connection with the trade 
in wool, and it was from this source that the splendid traditions 
of the Gothic period were undermined. \.Then the fashion for this 
new form of art took hold of the popular imagination, the end of 

Gothic was not far off; although tradition born of centuries is 
hard to kill: it was not quite dead until the middle of the 16th 
century. (L. A. T . ;  E .  S. D.) 

BIBLIOGRAPHY.-A. C. Pugin, Gothic Ornanzents (Cleveland, O., 
1927) ;  J .  K. Colling, Gothic Ornanlents, 2 vol. (London, 1847-.so), 
and English AWediaeval Foliage (London, 1874) ; F. A. Crallan, Details 
o f  Gothic W o o d  Carving (London, 1896) : E. Philipson, Choir Stalls 
and Their Carvings (London, 1896) ; J .  C. Cox, English Church Fit- 
tings, Furnitul,e and Arcessol,irs (Kew 'l'ork, 1923) ; Francis Bond and 
F. C. Eden. Fonts and Font Covers (New York, 1908) ; Francis Bond, 
Screens and Galleries i n  English Chzwches (London, 1908) ; Francis 
Bond, P. M.  Johnston and A. Maskell, W o o d  Carvings i n  English 
Clzui,ches (London, S e w  York, 1910);  Fred B. Bond and Dom Bede 
Camm, Roodscreens and Roodlof ts  (London, 1909) : F. E. Howard and 
F. H. Crossley. English Churrh Woodwork  (New York, 1917) ; M. D. 
Anderson, The  Medieval Carver (Xem York, Cambridge, 193 j ) .  

T h e  Renaissance.-With the passing of the Gothic the symbol- 
ism that inspired the wood carver gave place to ornament almost 
devoid of ideas. Under the influence of the builders it functioned 
to give expression to proportion and structural design, and to con- 
vey something of the joy of life in those effects with which man 
delights to surround himself. When symbolism or aesthetic under- 
standing is not guiding the decorative instinct, manipulative skill 
becomes easily a snare. hence. the styles of decoration which have 
arisen throughout Europe since the Renaissance have provoked 
a constant struggle between sincerity and technical dexterity. 
Especially has this been the case n i th  wood carving. 

The vood carving of the Renaissance was chiefly in walnut, and 
is best understood if it be realized that the structural design 
of the woodwork was reminiscent of building and that structural 
features such as pilasters, capitals, etc., were employed decora- 
ti\,ely. Further. the Renaissance being in essence the revival of 
classic motifs, familiarized by ancient examples in marble, which 
material x a s  especially understood in Italy, it is not surprising 
that much of the work lacks a distinctive woodlike effect. Never- 
theless the release from the domination of the middle ages with 
their limited symbolism brought a freedom and vitality into design 
that made the Italian carving the inspiration of the greater part 
of Europe for many centuries. and the inventiveness and opulence 
displayed have been rarely equaled elsewhere. I ts  motifs, taken 
freely from nature and treated naturalistically to an extent un- 
known in the classic prototypes on which the Renaissance was 
founded. were combined IT ith arabesques, n oven into designs by 
means of sinuous and scroll movements, and modeled to produce 
to the utmost a play of light and shade. 

TOIT-ard the end of the I j th  century, France felt the inspiration 
of the Renaissance. I t  was there welcomed avidly by the carvers, 
who had had the Gothic insight to a degree never attained by the 
Italians. Perhaps the highest beauty achieved by the Renaissance 
was in the admixture of the new details and Gothic structure so 
common in France, suggesting that it is during transitional periods 
in art that man is most vital and creative. French artisans under- 
stood the treatment of mood and although sometimes overlavish 
and small in detail. their technique was easy and unsophisticated, 
and in the des~gns of the best examples provision was made freely 
for surfaces broad enough to display the grain and beauty of the 
wood. Characteristic of the period are the doors of St.  Maclou, 
Rouen, which are attributed to Jedn Goujon, and if this murk be 
compared with much of the stonenork of the time it would appear 
that stone nas  influenced by wood. 

The work of nearly the ahole of Europe was gradually in- 
fluenced by Italy either directly or through an intervening country. 
The influence nas  too vital to incite mere reproduction, even had 
the means existed to make this possible, so that, except where the 
craftsman was imported, the expression of Renaissance ideas in 
each country had its distinctive idiom. The Plateresque of Spain 
Mas noteworthy for the exceptional profusion of small surface de- 
tail, sometimes of great refinement. In  Germany, the Netherlands 
and England, Renaissance carving was associated with the develop- 
ment of strapwork, in some examples of which it scrolls vigorously 
ahi le  in others groups of fruit. grotesque masks and figures sculp- 
tured in high relief enrich it. At a later date the Baroque carving 
of large figures \\as in Germany remarkable for its skill and in 
Italy for its unrestrained application to its architectural setting. 



WOOD CARVING 
Of great interest to the wood carver as further examples of his 
ar t  when uncontrolled by architectural considerations are a number 
of the pulpits of Belgium. Tha t  by Henri Verbruggen. 1699, in 
St. Gudule. Brussels, is the most extravagant of the school. 

T h e  E i g h t e e n t h  Century.- The most radical change in style 
after the Renaissance was the so-called Rococo of the reigns of 
Louis XIV and XV. I t  reflected the artificiality and extravagance 
of its time and was distinguished by its arrangements of "C" 
scrolls and attenuated foliage for structural as ~vel l  as decorative 
purposes, and for the substitution of richly ornamented broken 
curved movements for straight horizontal lines. I t s  draftsmanship 
was superb, and for effect i t  relied upon the perfect technique of 
its some\\-hat fantastic designs. 

The inception of the 18th century in England was singularly 
remarkable for the fertility of its designers and carvers. Grinling 
Gibbons fashioned wood with a freedom and delicacy unprece- 
dented. His work has provoked controversy as to the suitability 
of wood for masses of fruit and flowers in such high relief and 
so freely undercut. The preservation of his work, in spite of the 
ravages of the woodworm, has permitted a later judgment that 
justifies the apparent liberties he took with his material and his 
freedom from the shackles of tradition; the variety of his designs 
and his sense of decoration proclaim him a great artist and crafts- 
man. His most restrained work and probably his best was done 
in association with Sir Christopher LVren for the choir of St. 
Paul'i cathedral, London. 

I n  Italy and Germany the character of the French Rococo style 
was often interpreted with a crudeness that almost amounted to 
a burlesque; and only in England, notably in the  hands of Chip- 
pendale, were its suggestions controlled by refinement and discre- 
tion. The  swing of the pendulum led to  the production of the 
ornament of Louis X V I  in France. Biedermeier in Germany and 
the .Adam brothers in England. These styles \\-ere a return to more 
severe classic ideals. and the enrichments involved the repetition 
of small patterns and motifs that had been exhausted in the past. 

T h e  U n i t e d  States.- In America during the late 18th and early 
19th centuries there developed a handsome style of wood carving 
decoration associated with the architecture of the period. This 
was best exemplified by f illiam Rush of Philadelphia, Samuel 
YlcIntire of Salem. Mass.. and John and Simeon Skillin of Boston. 
This carving consisted of sheaves of wheat, urns, medallions of 
classical scenes, and w a g s  for mantels, doorways, stairways, 
panels. etc.. based on classical motifs; as well as figures in the 
round for  gardens and eagles to decorate public buildings. Some 
of the finest carving of this period was that done for ships' quarter 
galleries, transoms, trail boards and, best of all, the graceful figure- 
heads and billetheads. 

Dec l ine  of Wood  Carving.- After the end of the 18th cen- - 
tury, wood carving all over Europe and America was almost con- 
fined to the reproduction of the styles of the past without any 
regard for nationality or the expression of individuality. L'czrt 
nozlaeau of France toward the close of the 19th century had its 
repercussions elsewhere, but passed away rapidly because its tones 
were untrue to material, its ~vood  carving conveying the impression 
of metal or modeled clay. The  carver worked with the architect 
and furniture designer, and the tendencies of modern Europe in- 
fluencing these in the direction of simplicity of structure and 
effect, his art  languished. 

I~IRLIOGR.IPHP.-F. S. hleyer, A Handbook o j  Or~zainent (Sew York, 
1917) ; Sir Banister Fletcher, rl  History o f  ilrchitecture o n  the Conz- 
parative ~Vfetlzod, 16th ed., rev. (New York, London, 1954) ; A.  Speltz, 
T h e  Styles o f  Orizalizent jroiqz Prehistoric Ti t l~es to  tlze Middle oj  the 
X I - Y t h  Century, trans. rev. and ed. by R. P. Spiers (Sen, York, 1910). 
For special periods, see G.  J .  Oakeshott, Detail and Ornanzent of the 
Italian Rrizaissatzce (London, 1888) ; ..\. N. Prentice, Reliaissanre Arcki- 
terture aizd Ortzni7zrizt in Spain (New York, 1894) ; Sir R. Blomfield, 
Thyre t l ' und~ed  Years oj  French Architcrture, 1404-1794 (Sew York, 
London, 1936) ; A. D. F. Hamlin, -4 History oj  Or;zanz~izt, Reltaissartce 
and Sfodrriz, z vol. (Ken. York, 1916, 1923) ; E. H. Pinto, TSFCIZ,  or 
S;lzrrll it700dware Throufihout the Ages (London, 1948); E .  Robinson, 
iin~r.riratz Folk Sculpture (Ne\vark, N.J . ,  1931) ; H. hlarceau, IVillia7iz 
Rxsh 1756-18.13: The  First Xative Ainerican Sculptor (Philadelphia. 
1937) ; S. F. Kimball, M r .  Saii?uel McIiztirr, Carvrr:  T h r  Architect o f  
Salr'n~ (I'ortland, Me., 1940) ; E. 0 .  Christenscn, Early. A~ueriran Jt700d 
Carviizg (Clrvcland, O., 1952). (H. H. G.;  E. 8. D.) 

IV. 20TH CENTURY 
Europe.-The first half of the 20th century witnessed a con- 

siderable revival in Europe of the use of wood as a material for 
sculpture. Among the most important artists in this medium were 
Aristide Maillol (1861-1944): French; Jean (Hans) Arp (1887- 

), born in Strasbourg; and Constantin Brancusi (1876-1957), 
a Rumanian who spent most of his life in Paris. 3Iaillol carved 
simplified. well-rounded figures of young girls. Arp carved ab- 
stract forms in wood. Brancusi also did abstract forms, many 
of them mounted on pedestals that were often as interesting in 
form and shape as the sculpture they supported. Brancusi was 
largely responsible for the renaissance of sculpture in wood and 
exercised great influence on artists of the 20th century. Ossip 
Zadkine (1890- j ,  another sculptor of importance who worked 
in wood, \\-as born in Smolensk, Russia, and lived in Paris. A 
German artist; Ernst Barlach (1870-1938), did a large part of 
his work in wood, much of i t  to be seen in the churches of his 
native land. He  remained more under the Gothic influence than 
many of his contemporaries. 

JVorking in England, Henry Moore (1898- ) exerted a great 
influence on the younger sculptors of both Europe and America. 
His statues were often large, more than life-size, reclining figures, 
semiabstract or abstract forms suggested by the human body. At  
times Moore treated these forms by cutting holes through the 
wood, or adding strings, with effective results. He  made use of 
many different types of wood-elm, lignum vitae, walnut, beech, 
ebony and boxwood. Another English sculptor, Barbara Hepworth 
(1903: ), also used wood as a medium. 

U n i t e d  States.-In the United States the art  of wood carving 
was very much a t  a standstill about 1900, in spite of the earlier 
popular tradition exemplified in the beautiful ship figureheads. 
the wooden Indians used to advertise cigar stores and the wood 
figures and decorations often found in barrooms. Most of these 
had disappeared by the mid-20th century, except those which found 
a safe, important place in museums and private collections. This 
popular art was by no means exclusively American, even the 
wooden Indian being imported from England in the early 18th 
century. 

For many years Robert Laurent (189o- ) did wood sculp- 
ture exclusively, using mostly walnut and mahogany. An exhibi- 
tion of his works in 191 j received importarit recognition. Another 
artist to exhibit mood carving a t  this time Lvas Charles E.  Prender- 
gast (1868-1y48), who carved reliefs. which he covered with gesso 
and then painted and gilded. LVilliam Zorach (1887- ), who 
began his career as a painter, also exhibited wood carvings both 
in relief and in the round. Among his early pieces were interesting 
figures of his daughter and his son, done in 1921. Both Laurent 
and Zorach as instructors a t  the Art Student's league in New York 
city inspired many of their students to use wood as a medium and 
to exhibit their work. At one time Alexander Calder (1898- 1, 
later famous as a constructor of mobiles, carved figures of acrobats 
and animals in wood. 

Among others who worked to a great extent in wood were Chaim 
Gross. Concetta Scaravaglione, Oronzio Maldarelli, Milton Hebald, 
John Rood. Raoul Hague and Carl hlilles. 

BIBLIOGRAPHY.-J. P. Schnier, Sculpture in  Modern America (Berke- 
ley, Calif., Cambridge, 1948) ; .4. C. Ritchie, Sculpture o f  the Twentieth 
Century (Sew York, 1953) ; C. L. BrummC (ed.), Contemporary 
Anzerican Sculpture (New York, 1948) ; H. S. Moore, Sculpture and 
Drawings (New York, London, 1057). 

V. TECHNIQUE 

The experienced artist will start with a solid block of wood, 
not necessarily squared off. often without any preconceived p h n  
or idea, ~ h i c h  develops as he ~ o r k s  from the shape and grain of 
the material. The sculptor grasps his ideas as he cuts. This is the 
most exciting way, and the most successful, of doing wood sculp- 
ture. I t  is the most alive. For  the inexperienced. however, i t  is 
not recommended. LVithout a sketch, in clay or plasticine, o r  a 
drawing, he would feel lost. Nearly all beginners need a model 
that they can follow. 

Choice of Woods.-Most artists prefer hard and semihard 
woods, black walnut, lignum vitae, chestnut. teak, elm, ebony, 



WOOD CARVING 

B Y  C O U R T E S Y  O F  ( T O P  L E F T ,  M .  H .  OE Y O U N G  M E M O R I A L  M U S E U M  5AN F R A N C I S C O .  ( T O P  R I G H T )  T H E  P O R T L l N D  A R T  A S S O C . ,  ( C E N T R E  R I G H T ,  B O T T O M  L E F T )  

R O Y A L  O h T b R I O  M U S E U M  O F  A R C H A E O L O G Y ,  T O R O N T O .  ( B O T T O M  C E N T T E ,  T H E  I R L S T E L S  OF T H E  B R I T I S H  M U S F U M  

CARVINGS BY P R I M I T I V E  PEOPLES 

T o p  l e f t :  Painted carving used in funerary ceremonial. Height 4 1  Bottom l e f t :  Neck rest used as a p i l low. Baluba, southern Congo 
in. New Ireland Island, Bismarck archipelago area 

T o p  right: Dance mask representing a mythological monster. Bot tom centre: Ceremonial cup carved w i t h  weaving design. 
Movable jaw. Length 31 in. Kwakiut l ,  Br i t ish Columbia Bushongo, Belgian Congo 

Centre right: Neck rest w i t h  fr igate b i rd design. Massim area, Bottom right: Antelope head piece worn in a fe r t i l i t y  dance. 
eastern New Guinea Bambara. Sudan 



PLATE 11 WOOD CARVING 

EXAMPLES O F  FAR EASTERN WOOD CARVING 

1, 2, 3. Chinese shop front 9. A Chinese temple 

4. Carved ramma in the crane room of the Nishi Hongwanji, Kyoto 10. Wood carving on the famous gateway (YGmeimon) of the Nikko 
Shrine, Japan 

5, 6. Carved beam from a Chinese house 11. Wood carving on the wall of the Nikko Shrine 
7. Wood carving under the eave of Kitano Jinsha, Kyoto 12. Sleeping cat at the Nikko Shrine carved by the left-handed Jingoro 
.8. Chinese screen wi th  carving 13. Carved ramma i n  the wave room of the Nishi Hongwanji, Kyoto 



WOOD CARVING 

EY C O U R T E S Y  OF ( I ,  3 .  4)  THE DIRECTOR OF THE V I C T O R I A  AND ALBERT MUSEUM, LONDON, ( 2 )  THE VICAR O F  CHRlST CHURCH PRIORY,  ( 6 )  THE DEAN OF RIPON;  PHOTOGRIPHS,  (7, 
9 ,  1 1 )  COPR.  8. C .  CLAYTON 

GOTHIC  WOOD C A R V I N G  

1. Chair  of the 9 t h  or 1 0 t h  century, f rom Tydalen, Norway, an example of 
the earliest type of extant wood carving 

2. Miserere seat of conventionalized foliage w i t h  wr i th ing dragons, from 
the Pr iory church of Christ Church, Hampshire, early 1 3 t h  century. 
The miserere or misericord, a projection on the under side of a hinged 
sta l l  seat for g iv ing support t o  a standing person, afforded a rich 
field t o  the ingenuity of the Gothic carver 

3. Emblems of St. John and St. Matthew, 1 5 t h  century applied carving 
4. Corner post f rom a house in Bury St. Edmunds, ornamented w i th  tracery 

and the fami ly  arms; 2nd  quarter of the 1 6 t h  century 
5. Fleur-de-l is poppy-head, or finial of a bench end, Walpole St. Peter, 

Norfolk, 1 5 t h  century 

6. Miserere seat i n  Ripon cathedral, Yorkshire, 1490,  showing Samson 

carry ing away the gates of Gaza. As i n  the case w i t h  c o s t  O l d  
Testament subjects employed by the mediaeval wood carver, the 
story is symbolical of events in the New Testament, S a c m n  repre- 
senting Christ r is ing f rom the tomb 

7. Pigs and bagpipes, a miserere seat i n  Ripon cathedral, 1493,  one of 
many satires in wood directed against minstrelsy 

8. Pew rai l ing f rom Dennington church, Suffolk, la te 1 5 t h  cer?;ry 

9. Square "ship" bench end, church of East Budleigh, Devonsbi-e, 1 5 3 7  
10 .  Reredos in St. Paul's church at Abbeville, France, showing the lace. 

l i ke  effect characteristic of French carving 

11. Square bench end f rom the church of Combe-in-Teignhead, Dev~nshire,  
carved w i t h  niched figures representing Sts. George, Agnes, Genest 
( i n  fool's cap and bells) and Hubert, 1 5 t h  or 1 6 t h  century 



PLATE IV WOOD CARVING 
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PHOTOGRAPH, C O L L E C T I O N  A R C H I V E S  P H O T O G R A P H I O U E S  

EXAMPLES O F  G O T H I C  C A R V I N G  

Carved wood porta l  of Beauvais Cathedral ,  Beauvais, France. Most of the foliage carving is expressed by use of t h e  
w u g e  (composed of broad hollows). Photograph shows the delicate lace-like effect often found i n  French carving 
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WOOD CARVING 

BY C O U R T E S Y  O F  ( T O P  L E F T )  W I L L I A M  Z O R A C H ,  ( B O T T O M  L E F T )  R O B E R T  L A U R E N T ,  ( B O T T O M  R I G H T )  O R O N T l O  M A L O A R E L L I ,  (TOP R I G H T )  T H E  S O L O M O N  R. G U G G E N H E l M  M U S E U M ;  

P H O T O G R A P H .  ( C E N T R E )  A N O R E A S  F E i N I N G E R  @ T I M E .  I N C .  

CARVINGS O F  T H E  20TH CENTURY 
T o p  le f t :  " Bath ing G i r l"  by W i l l i a m  Zorach (1887-  ) ,  U.S. Carved manian. Construction of carved chestnut, l imestone and o ld oak 

i n  Borneo mahogany B o t t o m  le f t :  "Europa" b y  Robert Laurent  (1890-  ) ,  U.S. Carved i n  
Cen t re :  V iew  f rom the side (above) and deta i l  of the head f rom the f ront  teak. I n  the collection of the Nor ton gallery, Pa lm Beach, F la.  

(be low) of "The Avenger" by Ernst  Bar lach ( 1 8 7 0 - 1 9 3 8 ) ,  German B o t t o m  r i g h t :  "Companions," a composit ion i n  t w o  figures by Oronzio 
F r o m  the Herman Schulman collection Maldarel l i  ( 1892-  ), U.S. Carved i n  rock maple 

T o p  r i g h t :  "Adam and Eve" b y  Constantin Brancusi (1876-1957) ,  Ru- 



WOODCHUCK-WOODCRAFT 
English oak or mahogany, all of which are fairly easy to obtain. 
The beginner will do well to practise on softer woods, yellow pine 
or white wood, which have good grains and are easy to cut. 

Tools.-.Approximately two dozen carving tools are sufficient 
for the sculptor in wood; most useful are the straight chisels and 
gouges, varying in size from one-eighth of an inch to an inch 
or more according to the type and size of the work to be done. 
The tools should be sharpened every day after the day's work is 
done. using carborundum stones both smooth and rough, or Washita 
or Arkansas stones. The ~ u t s i d e  of the tool, which comes against 
the wood and has the longest bevel, is rubbed against the stone; 
when it has been sufficiently honed it can be rubbed on a piece 
of pig's hide to obtain a fine finish. The inside of the gouges 
should be rubbed on a very fine stone-a slip, either straight 
or round edge-to remove any steel burr that may have remained 
after the tool has been sharpened on the long beveled edge. The 
handles of qhisels should be octagonal, for these provide a firmer 
grip for the hand than the smooth, round ones. 

A necessary addition to the collection of carving tools are the 
wood files of various types, half-rounds (both large and small) 
and the regular wood rasps of the type made only in Europe. 

On large pieces and with hard woods, the use of a mallet is 
necessary, the size and weight varying from 1 2  ounces to 3 pounds, 
depending on the individual and the type of work to be done. 
The best mallets are of lignum vitae and of hickory. After the 
work is blocked in, and the sculptor is close to the finished shape 
and surface, he may apply pressure only with the palm of the 
hand that is not holding the chisel. Working thus he has better 
control. and the palm of the hand soon gets hardened. The work- 
man. at this point, may hold the lower part of the handle and a 
good part of the tool itself with one hand and with the other take a 
good grip on the handle. thus getting good control and more power 
and minimizing the danger of cutting himself. The experienced 
workman always cuts away from himself. 

F in i sh ing  Woods.-One of the most satisfactory ways of fin- 
ishing a wood carving is by using several coats of paste or liquid 
wax,  ell rubbed in. Some artists prefer to stain the raw wood, 
any color such as mahogany or walnut, and then apply the wax. 
Shellac or linseed oil may also be used as a first coat. 

BIBLIOGRAPHY.-J. Rood, Sculpture in Wood  (Minneapolis, Minn., 
London, 1949) ; P. E. Norman, Sculpture in Wood  (London, New York, 
1954) ; C. Gross, Technique o f  Wood  Sculpture (New York, London, 
19jj) ; W. Zorach, Zorach Explains Sculpture (Sew York, 1947) ; 
E. Rowe, Practical Wood  Carving, 3rd ed, rev. (London, 1930) ; E. J. 
Tangerman, Design and Figure Carving (New York, 1940); J.  Strup- 
peck, The Creation of Sculpture (Kew York, 1952).  (R.  LT.) 

WOODCHUCK (Marnzota monnx) , a large heavy-bodied bur- 
rowing rodent of the squirrel family (Sciuridae) ; it is also called 
ground hog. "Woodchuck" is also applied less often to the other 
species of North American marmots. They range from Alaska 
over Canada and the eastern United States. A large woodchuck 
measures about 2 2  in, long including a 6-in. tail. The body colour 
is reddish brown; the feet are almost black. Woodchucks inhabit 
the edges of meadows and forests and they prefer the rocky 
sites. 

The den is usually dug in a hedge row, under a ledge of rock 
or in an open meadow, and has several chambers and galleries. 

Mating takes place in the spring, shortly after the animals emerge 
from hibernation. At this time the males wander widely in search 
of a female and fight each other in the defense of their individual 
territories. 

The two to nine young are born four weeks after mating. The 
male and ferndle may live together in the spring but a t  other times 
are usually solitary. The young are playful but soon grow into 
slow, lumbering, methodical adults. 

Woodchucks are active uqually .only during the day. When 
emerging to feed, they pause near the burrow entrance for a thor- 
ough inspection of their surroundings and often give vent to a pierc- 
ing whistle. They eat green plant material and occasionally resort 
to cultivated crops, causing considerable damage. They may be 
controlled by fumigation of the burrows or poisoned bait. Wood- 
chucks hibernate in a true torpor for as long as eight months each 
year. 

See also GROUND-HOG DAY; MARMOT. (K. R .  KN.)  
WOODCOCK, a succulent game bird, in the family Scolopa- 

cidae, highly prized by sportsmen and epicures, famous for its 
erratic, whistling flight. I t  is chunky, short in neck and leg, and 
lives in wooded bottomlands and wet uplands. The sensitive, 
movable tip of the long bill is used to punch "borings" and probe 
for earthworms in moist earth. One American bird, weighing six 
ounces, ate half a pound of worms in 24 hours. 

Large eyes are set high forward in the large head, and the bird 
is usuallv cre~uscular  or noctur- 
nal. ~ u ; i n g  dright daylight it  sits 
close in brush, where its mottled 
brown plumage conceals it  against 
dead leaves or nest. Three black- 
ish bands across the pale buff 
rear-crown distinguish woodcocks 
from' snipe. 

J O H N  M A R K H A M  
The sky dance is a remarkable 

courtship flight. With loud cries, 
EUROPEAN WOODCOCK (SCOLOPAX 
R U S T I C O L A )  usually at dawn, the male spirals 

over a wide area, high into the 
air, and zigzags back to earth. 

Four buff eggs, blotched with brown. are laid-February to  
May in America. March to August in Europe-in a slight hollow 
in the ground, and incubated for 2 1  days. Downy young are 
carried in flight to the feeding ground. or removed from danger, 
between the mother's thighs. Reluctant to leave the nest, the 
mother feigns injury to mislead intruders. 

The American woodcock (Philohela minor) ,  11 in. long, breeds 
from Nova Scotia to Florida, and Manitoba to Louisiana and 
Colorado, wintering in the southern half of its range. The Euro- 
pean species (Scolopax rusticola). 14 in. long. breeds from Ireland 
to Japan, from the Arctic circle to the Azores and Canaries, 
Pyrenees, Alps and Himalayas; it  winters in North .4frica, Ceylon 
and southern China, and occurs occasionally from Labrador to 
Virginia. 

A smaller, darker species ( S .  saturata) is found in the moun- 
tains of Sumatra, Java and New Guinea, while local species occur 
in the Celebes (5'. celebensis) and on Obi in the Moluccas (S. 
rochussenii). (G. F.  Ss.) 

J O H N  G E R A R D  

WOODCHUCK ( M A R M O T A  M O N A X )  

WOODCRAFT. Woodcraft is the knowledge of the wilder- 
ness conditions which enables one to enjoy and supply oneself with 
the crude necessities and comforts of life in unsettled and unin- 
habited areas, be it  forest or prairie, mountain o r  swamp, lakeland 
o r  desert. 

Primitive' man has always had to deal with nature in  order to  
exist. However, i t  took centuries to  bring knowledge of woodcraft 
t o  a point where it embraced comforts as well as necessities. T h e  
particulars of woodcraft vary with each country and area, but the 
requisites are always the same, good eyesight and hearing, good 
judgment and patience. 

The first white settlers of North America learned much from 
the Indians who were masters of woodcraft. Life itself was a mat- 
ter of woodcraft to the Indian, as it still is to many savage and 
semisavaae ~ e o ~ l e  in Africa, South America. and the South 
Pacific islands. ' 



WOODCUT AND WOOD ENGRAVING 
One versed in woodcraft will have sufficient knowledge of me- 

chanics and craftsmanship to enable him to improvise tools, weap- 
ons, shelters and clothing; to make rafts and to construct canoes 
of birch bark or skins. He will know the value of fire. and what 
can be done with it. For the dry wood or bark ~ h i c h  is needed for 
his fire he will break dry branches from trees rather than use 
those found on the ground, or he will look for i t  in hollow logs or 
trees. He  knows that resinous woods produce smoke while dry, 
non-resinous woods usually do not. For a quick fire the woodsman 
will use soft woods such as poplar or pine; for a hot fire such hard 
woods as oak, hickory or maple; and on his night fire he will use 
green logs since they will burn slower and keep a fire longer than 
dry logs. I n  rainy weather he often carries enough dry wood or 
birch bark in his pack to start a fire: and he dries out \~ood  at 
each fire to carry with him to his next stopping place and he al- 
ways carries extra matches in a ~vaterproof match box. The 
woodsman never builds a fire without first clearing away all brush 
and inflammable matter to prevent a forest or grass fire and he 
always kills his fire before leaving it. 

Woodcraft is the knowledge of where to find water fit to drink. 
The old timer knows that springs can often be found in low places 
or a t  the bases of hills and that they are as a rule safe to drink 
from, as  are also swift-flowing streams a m y  from human habita- 
tion. Many a ~voodsman in swampy country quenches his thirst 
by cutting off grapevines and drinking the sap as i t  drips from the 
ends. The desert prospector. on the other hand. will when neces- 
sary drink the water that is found in certain cactus: he will never 
drink alkali water or salty water, and when in doubt he knows that 
10 or  1 5  minutes of boiling will make any but salt or alkali water 
fit for drinking or cooking. 

The woodsman k n o w  which berries and wild fruits are edible 
and will not eat those he knows nothing ahout. H e  knows that 
fresh greens are a necessary acidition to a meat. diet, and that he 
can eat young stalks of milkweed: hurdock and Solomon's-seal 
when they are boiled. He will eat roots of bulrushes also. when 
boiled, and young shoots of dandelion, dock, sorrel, wild mustard 
and watercress without cookina. He kno~vs how to build caches 
of stone or poles to keep his food and belongings out of the 
reach of wild animals,. The expert in ~voodcraft knows how to 
read signs-that is, he can tell by telltale marks what animals have 
passed along a trail. He  knows the marks left on trees by bear 
claws, raccoon or  squirrel claws, and deer horns. H e  knows the 
footprints of animals and birds, and he can tell that a bit of fur 
on the bark of a tree or tn-ig has come from a bear or a deer, or a 
feather from a partridge or a blue jay. 

He  knows how to make cord and rope of bass~vood, elm: or 
cedar bark, strong enough to lash things together when nails are 
lacking. He  is able to build a rainproof lean-to shelter with a few 
poles and a blanket or some brush. Here, in the reflected heat 
of a fire built a few feet from its open side, he can be com- 
fortably warm in cold weather. The woodsman knows too that 
it is warmer sleeping on fir branches or dry grass on the ground 
than a raised platform or cot under which cold draughts circulate. 

The true woodsman is seldom lost. If he hasn't the faculty of 
knowing directions at  a11 times, he does know that moss usually 
grows thicker on the north side of n tree. providing the tree is not 
in a damp shady spot or in a densely wooded place. He  can also, 
by chopping into the sides of a tree. find by careful observation 
which side has the thickest bark; this side, he knows, is north, 
but he must check on several trees. He also knows that the two 
stars a t  the end of the bo~vl farthest avay from the handle in the 
Great Dipper point upward to the north star. 

if-oodcraft then, may be said to he a match of x i t s  with nature, 
an attempt to be one jump ahead of it or a t  least to meet it on 
even terms. iW. B. HT.) 

WOODCUT AND WOOD ENGRAVING are terms con- 
ventionally applied to pictorial designs printed from ~vood blocks 
cut by hand. The most usiral method in earlier times \vas first 
to draw or trace the design on a specially prepared wood block. 
and then to cut away with the knife the surrounding parts of the 
wood surface between the lines so that the block. when inked and 
pressed on to paper, produced a print of the draning in black line 

on a white ground. During the latter half of the 18th century, 
in Europe, it gradually became the practice to engrave the design 
on the wood block with an engraving tool, or burin, leaving the 
main surface of the block at  its original level, so that the impres- 
sion produced a picture in white line on a black ground. The 
former method is correctly described as woodcut. the latter as 
wood engraving. Both are essentially "relief" processes, since 
the parts to receive the printer's ink are left in relief. 

HISTORY 

E a r l y  His to ry  of Woodcut.-The art of woodcut was prac- 
ticed in the Orient much earlier than in Europe. In China it arose 
out of the use of a wooden stamp to make decorative. ideographic 
and symbolic impressions in clay or wax. From this very ancient 
art came block printing, and the paper used for this was available 
in China at  least by the early 2nd century A.D. Woodcut was 
brought to Japan from China in the wake of Buddhism in the 6th 
century A.D. and subsequently nurtured into a national art of 
great originality and splendour (see JAPANESE PAINTING AND 

PRINTS : T/trood-block Prints).  
In Europe the earliest printing from wood blocks was done on 

textiles: and pictorial designs printed in this way are known from 
the beginning of the 14th century. But the main development of 
the art of ~voodcut in the west hegan only when enough paper, 
which had been introduced into Spain from the east as early as 
the 11th century, began to be manufactured in France and Ger- 
many toward the end of the 14th century. The most primitive 
cuts, such as the "Christ before Herod" in the British museum, 
Lyere probably made about 1400 or soon afterward. about 25 years 
before' the earliest line engraving; they have thick outlines and 
little or no shading, yet they often sho~v a simple grandeur of de- 
sign reminiscent of the figures in stained glass, and are sometimes 
more in accord with modern taste than the elaborate productions 
of a century later. The earliest credible date which occurs on 
any ~voodcut is 1323, on a "St. Christopher" of German origin 
in the John Rylands library at  Rlanchester; but even there it is 
not quite certain that the cut was executed in that year, and in any 
case several undated examples seem to be some~vhat earlier in 
style. Sational loyalties have led to disputes between French 
and German scholars as to the localization of the earliest ~vood- 
cuts. But it is a t  least certain that the art developed most exten- 
sively in south Germany; and some very beautiful religious cuts. 
intended no doubt for domestic veneration in poorer houses. or 
to be sold to pilgrims. were produced in Bavaria and also in Aus- 
tria and Bohemia, from the second or third decades of the 15th 
century. I t  seems likely also that playing cards were printed from 
~vood blocks at this same early date, though no surviving examples 
can be dated before 1450. 

Book I l l u s t r a t i o n  a n d  Block Books.-The art of ~voodcut 
was greatly encouraged by the invention of printing from mov- 
able type in the mid-15th century. After 1460 kvoodcut il- 
lustrations became more and more popular in Germany and the 
Netherlands; and a decade or so later also in Italy. ~vhere toward 
the end of the century some of the most beautiful illustrated 
books were produced in Florence and Venice. I t  is tempting to 
suppose that the immediate predecessors of these illustrated books. 
in xhich ~voodcuts were combined with text printed from movable 
type, xvere the so-called block books, such as the Apocalypse, the 
Biblia Pouper2l?n and the Ars ~t for iendi ,  which were ~voodcut pic- 
ture books, generally religious. with a short text. Both text and 
illustrations \%-ere cut by hand on the same block and printed as a 
page. Historically; however, this may not be exactly the case; for 
it is at least doubtful whether any of the editions of the fen- sur- 
viving block books, which are predominantly Setherlandish in 
origin, can be dated before the earliest illustrated books printed 
from movable type; most of them definitely belong to a period 
alter 1460. On the whole it seems likely that the b!ock-book 
method det-eloped independently about the mid-15th century, as 
a means of giving religious inktruction to the illiterate, and then 
was gradually abandoned as literacy increased and a much less 
laborious method of providing the text became more and more 
popular. 



WOODCUT AND WOOD ENGRAVING PLATE I 

Above:  "The Buxheirn St. Christo- 
pher," earliest dated woodcut i n  
Europe, 1423,  now i n  the John Ry- 
lands l ibrary, Manchester 

Right:  "Death of the Virgin,"  wood- 
cu t  by Albrecht Durer, 1 5 1 0  

B e l o w :  Florentine woodcut book il- 
lustration, late 1 5 t h  century 

Above:  Frontispiece t o  Breydenbach's 
"It inerary to the Holy Sepulchre," 
Mainz, Ger., 1 4 8 6  

B Y  C O U R T E S Y  O F  ( T O P  L E F T )  A M E R I C A N  I N -  
S T I T U T E  O F  G R A P H I C  A R T S ,  ( B O T T O M  L E F T .  

B O T T C M  R I G H T )  T H E  T R U S T E E S  O F  T H E  B R I T I S H  
M U S E U M ;  P H O T O G R A P H S ,  ( T O P  R I G H T )  B R O W N  
B R O T H E R S ,  ( B O T T O M  C E N T R E )  A R T I S T S  I L L U S -  
T R A T O R S ,  L T D .  

B e l o w :  "The Noblewoman" from the 
"Dance of Death" series by Hans Hol-  
bein, the younger (1497- 1543) 



PLATE 11 WOODCUT AND WOOD ENGRAVING 

"Women by the River," woodcut by Paul Gauguin (1848- 1903) ;  French 1 9 t h  century 

WOODCUTS A N D  WOOD ENGRAVINGS FROM T H E  L A T E  

The "Pastorals," two of the wood engravings by Wil l iam Blake 
(1757- 1827) for Thornton's edition of Virgi l  

18TH T O  T H E  20TH C E N T U R Y  

B Y  C C U R T E S Y  O F  ( T O P  L E F T .  C E N T R E  RIGHT. B O T T O M  R l G H l )  M U S E U M  O F  F I N E  A R T S .  B O S T O N  (TOP R I G H T ,  B O T T O M  L E F T 1  THE A R T  I I S T I T I I T E  O F  C H I C A G O  



WOODCUT AND W 'OOD ENGRAVING 
T h e  1 6 t h  Century.-The height of achievement in the art of 

the black-line woodcut was reached in Germany during the time 
of Albrecht Durer (1471-1528) and his follo\vers in the first half 
of the 16th century. Apart from its value for book illustration, 
the woodcut was quickly recognized as a cheap method of propa- 
gating religious and political ideas among a much wider public 
than could otherwise be reached; the Reformation, for instance, 
inspired both at Wittenberg in the school of Lucas Cranach and at  
Niirnberg in the remoter following of Durer. a number of anti- 
clerical prints, often crude and  scurrilous^ the equivalent of the 
modern newspaper cartoon. The exquisite designs of Durer him- 
self (which are for the most part sincerely religious), of Hans 
Holbein the Younger in his famous "Dance of Death," and of 
other artists at Nurnberg, Augsburg and else~vhere: were cut on 
the block in the utmost detail by professional block cutters, some 
of whose names are recorded. The prints may be regarded as 
perfect facsimiles of the pen drawings which the artists themselves 
drew on the prepared block. In the Netherlands too, at this time, 
to some extent under Durer's influence, fine woodcuts were pro- 
duced by Lucas van Leyden and others; while in north Italy are 
found cuts after important designs by Titian, and original de- 
signs in this medium by such artists as Jacopo de' Barbari and 
Domenico Campagnola. But it was in Germany that the art 
flourished. The emperor Maximilian I gave it great encourage- 
ment by planning extensive woodcut publications in his own 
honour: the "Triumphal Arch of Maximilian," largely designed 
by Durer, the "Triumphal  procession^" chiefly by Hans Burgk- 
mair, the "Great Triumphal Car," by Durer, and other illustrated 
books and series of woodcuts by various artists. Many of the orig- 
inal blocks for these have survived in Vienna. Other blocks of 
Durer's woodcuts are to be seen in the British museum and else- 
where. In the Basle print room there is a series of blocks with 
early illustrations by Durer for the comedies of Terence; some of 
the designs are merely drawn on the block and not yet cut, and 
some are completely cut and ready for printing. 

The book in question was, of course, never published, but t,hese 
and other surviving blocks give a clear insight into the pro- 
cedure. 

Change  of Method t o  Wood E n g r a v i n g  i n  Whi te  Line.- 
After the mid-16th century the art of woodcut greatly declined 
in importance by comparison with line engraving and during the 
17th century the attractive prints of Hendrik Goltzius and Jan 
Lievens in Holland were among the few original works in this 
medium. Nor were reproductive woodcuts, such as those of 
Christoffel Jegher after Rubens, any commoner. This situation 
persisted until the end of the 18th century, when the English en- 
graver, Thomas Ben-ick of Newcastle, in his charming cuts of 
birds. animals and country subjects, was chiefly responsible for 
re-establishing the,art by the development of a new method. Since 
most (though not quite all) of the earlier woodcuts were designed 
to print in black line on a white ground, which involved the cut- 
ting away of a large part of the block surface, the plank of the 
wood (cut in the direction of the grain) was used, and the cutting 
was done with a knife. The disadvzntage of this method is that 
since the plank is relatively soft, and the linens are isolated in 
relief, they tend to lose their sharpness, and eventually to break, 
in the process of repeated printing; this can be observed in late 
impressions of woodcuts of Durer's time. From Bewick onward, 
the hard end of the wood (cut across the grain) was generally 
used. and the design was engraved with a burin, so that most of 
it appears, when printed, in white line against a black background. 
Bewick was the chief popularizer of the white-line style, and in 
this he was followed by his contemporary, William Blake, in his 
small but beautiful illustrations for Thornton's Yirgii. 

In France it was not long before wood engraving, introduced 
by English engravers, superseded line engraving, etching and 
lithography as the most popular medium for book illustration. 
With facility and fidelity, the French engravers were able to ren- 
der designs that xere little short of the intentions of artists having 
the most personal and individual styles. IVhat is known today as 
the "romantic illustrated book" emerged with its hundreds of 
wood-engraved vignettes, so delightfully placed and printed in 

CORRECT POSITION O F  T H E  K N I F E  FOR C U T T I N G  O N  T H E  FLAT S I D E  O F  A 
PLANK BLOCK.  O N  T H E  TABLE A R E  V A R I O U S  S H A P E D  G O U G E S  A N D  F L A T  
C H I S E L S  U S E D  FOR REMOVING LARGE OR S M A L L  AREAS O F  W O O D  

the text These were books which were both deluxe editions and 
books for frequent reading and enjoyment. In  1835, the first of 
them made its appearance: the famous Gil Blas, published by 
Paulin, with about 800 cuts after the drawings of Jean Gigoux. 
This \i7as folloned by a long train of handsome and readable vol- 
umes to which many notable artists, among them P. Gustave Dori., 
Tony Johannot, Paul Gavarni, Henri Monnier, Jean Meissonier, 
made lavish contributions. 

Outstanding among them are Curmer's edition (1838) of Paul 
et t'irginie (the masterpiece of the period), Balzac's Les  Contes  
dvolatiql~es (1855) with DorC's finest work. La Grande Vil le 
(1842) and the numerous volumes which perpetuate the strange 
imagination of Grandville who has been claimed as an ancestor by 
the surrealists. 

The first '4merican woodcut-and also the first book illustra- 
tion-by a known block cutter, was a portrait of Richard Mather 
by John Foster which must have been done about 1670, but a na- 
tional school of engraving did not begin to form until Alexander 
Anderson, inspired by Bemick in the 17905, began to engrave on 
wood. The medium proved to be one for which the Americans 
had a special flair and brilliant abilities. From about 20 profes- 
sional ~ i o o d  engravers in the United States in 1838. the number 
increased to around 400 by 1870. Illustrated magazines, like T h e  
Family ,VIagazine, Harper's Monthly  and Harper's W e e k l y ,  and 
a great variety of illustrated books, enlisted the talents of promi- 
nent artists, among them Winslon Homer, Felix 0 .  C. Darley, 
John LaFarge, Thomas Moran. Homer Martin. Thomas Nast, and 
engravers such as M'illiam Croome Henry IV. Herrick, IV. J. Lin- 
ton, Henry Marsh, as nell as a host of others whose technical re- 
sourcefulness and invention often obtained amazing resuIts. 
About 1874 the "new school" appeared. headed by the gifted Tim- 
othy Cole. and the Society of American Engravers was formed. 
A portfolio of norks by 15 of these artists, published by Harper's 
in 1884, shows their methods brought to such a high degree of 
skill that not even the mechanical means which appeared about 
this time and nere soon to replace ~ o o d  engraving as a repro- 
ductive medium can be said to outdo it, for the subtlety and 
dedication of these last practitioners could have no mechanical 
counterpart. 

In England, for a short time in the mid-19th century. the black- 
line method vtas revived, chiefly for reproductive purposes In  
the 1860s the brothers Dalziel and others engraved admirable fac- 
similes. in books and periodicals of the pen drawings of the Pre- 
Raphaelites and of the pictorial reporters of the weekly papers. 
But there. as in the U.S , in the 18iOs, this method of reproduction 
became obsolete by the introduction of photographic processes, 
and in spite of a revival of v+oodcut book illustration at  the end of 
the 19th century (in the Kelmscott and Vale presses in England 
and in Lucien Pissarro's Eragny press in France), most original 
nork in black and ahi te  during the first half of the 20th century 
mas confined to engraving in mhite line Although photomechani- 
cal m ~ t h o d s  had rendered wondcut and nood engraving obsolete 
as reproductive media, they were to be revived in another realm 



WOODCUT AND WOOD ENGRAVING 
of the graphic arts;  that of the print as an independent .work split under pressure obliges the use of electrotypes made from the 
which accomplishes its aim within itself. Paul Gauguin, during wood surface. 
an 18 months' sojourn in France in 1893, following his first Tahi- Trans fe r r ing  t h e  Design.-The design may be drawn directly 
tian trip, executed 10 blocks which may be said to have awakened on the block. or it may be prepared first on paper and then traced 
the wood-block media to a new realization of their possibilities. through a carbon sheet. If the drawing is direct, it may be made 
Gauguin's methods were personal and complex. The blocks were with a soft pencil, lightly used, or with a brush and black paint. 
of European boxwood which he engraved with fine lines, then If the drawing is traced. the rather slippery wood surface may be 
gouged out certain portions in varying depths. The two-tone made more receptive with a thin coating of either white or black 
impression. taken from the same block in two different printings water-colour paint. Some craftsmen, particularly wood engravers, 
(for example: one in black, one in brown). slightly off register, prefer a black surface because, as each stroke of the tool reveals 
was one of his innovations. Colour was often added by daubing the pale colour of the wood, they can watch the development of 
areas of the block and then printing it ,  or by hand colouring the their work. Alternatively. the surface of the wood may be sensi- 
impression after it had ,been printed. When he returned to Tahiti tized to receive a photographic image of the design. This method 
he was compelled to use soft native woods and his later prints are is especially helpful when the design is intricate or exacting. Fur- 
much coarser and simpler in character. Follo~ving Gauguin, the thermore. since all designs must be made in reverse-in order to 
Norwegian Edvard Munch gave stimulus and energy to what was print the right way-it is convenient to have the transposal made 
fast becoming a tradition; he produced strong and haunting com- by the camera. 
positions. Felix \'allotton. a Swiss artist living in France, brought Woodcut t ing :  Tools.-The tools used by the u~oodcutter are 
forth his arresting and amusing subjects in unusual dispositions the knife, gouges, chisel and mallet. 
of black and white. But it xvas under the influence of Munch that Knife.-The knife is the principal cutting tool for defining all 
the expressionists of the 20th century employed the medium of the lines and shapes of a design. There are several kinds: different 
the woodcut, sensing its resources so astutely that in many of the in size and shape, with little to 
prints by Ernst Ludwig Kirchner, Emil Nolde, Christian Rohlfs, choose between them in useful- 
there is a return to the essential qualities of wood as a print ness. The woodcutting knife 
medium that is the worthy furthering of much earlier traditions. may be held like a pen, or 
These tendencies have been in key with the great changing move- grasped firmly with the whole 
ments in all art forms since the late 19th century and-as with fist. The handle, therefore, 
painting-there has always been a group that also glorifies the should be neither too unwieldy 
medium by more sober and conservative means. I n  the 1920s and nor too slender; the blade should 
1930s both woodcut and mobd engraving were very popular: the be rigid and fairly short. 
widely circulated illustrations and block prints of the American. Gozlges.--Gouges are concave 
Rockwell Kent ;  the novels, narrated in ~voodcuts without text, by metal shafts, \'-shaped and U- 
the Belgian Franz Masereel, the wood engravings and cuts of Eric B shaped in section, mounted in 
Gill. Clare Leighton. Rudolf Ruzicka and Thomas ?Jason kept the FIG. I.-TOOLS USED FOR WOOD. wooden handles. They are made 
media alive and new for a large public. Keither the \voodcut nor CUTTING. SHOWING THREE SIZES OF in a number of sizes. Their pur- 
wood engraving has lost vigour or its wealth of possibilities and GOUGES: ( A )  V-GOUGE,  (B) U -  Pose is to Cut lines corresponding 
both have strong attractions for young artists who, like the en- in width to their own section and 
graver Misch Kohn in the U.S., bring them understanding and to remove superfluous ~vood. A 
technical mastery. gouge's efficiency depends on its sharpness. I ts  cutting edge may 

Colour  a n d  Chiaroscuro.-Primitive woodcuts in Europe, in- be reset on a small sharpening stone, called a V-stone. The sides 
cluding book illustrations, were usuaIly coloured by hand and of the V-stone converge from a curved-back edge to an acute- 
seldom with much care of skill. From the early 16th century (the angled front edge; the f ~ r m e r  is used for the U-tool, the latter for 
earliest dated example is by Hans Burgkmair in 1508) the line the v-tOO1. 
block was sometimes combined Jvith one or  more surface blocks Chisel and 1kfallet.-The chisel supports the work of the gouges 
printed in various shades of colour: partly superimposed, -j-his in leveling down the larger nonprinting areas of the block. Both 
method, which originated in Germany, became popular in the 16th and gouges either be pushed by hand, or knocked gently 
century in Italy. where Ugo da Carpi ( c .  1455-1523), working with the ~vooden mallet. 
from designs by parmigianino, ~ ~ ~ h ~ ~ l  and others, was the best Cutting technique.-To cut a white line, the knife is drawn 
knoTTn exponent of is the c~ ia roscuro  ~voodcut ,  ~h~ to~vard the body to make trvo separate incisions. each so inclined 
aim of this to imitate a drawing in line and Jvash, and to~vard the other as to cut a V-section in the block. If the in- 
the emphasis Tvas on variety of tone rather than colour, ~h~ cisions are made to meet at either end, the sliver can then be lifted 
method, which persisted to some extent through the 1'7th century, the surface. Alternatively, the line may be made in one 
was revived in the 18th, notably in venice by A, ~ 1 ,  zanetti the stroke with the V-gouge. The latter method is obviously simpler, 
elder and the ~ ~ ~ l i ~ h ~ ~ ~  J ,  B, jackson, both of whom published but for those parts of a woodcut which demand drawing, as distinct 
excellent chiaroscuro cuts. generally af ter  drawings or paintings by from clearing. the knife is more responsive and versatile. 
earlier Italian masters. Experiments with the chiaroscuro medium Engraving: engraver's tools are, 
have been made in the 20th century; but the modern tendency has name- graver, spitsticker, tint tool. round scauper, square scauper 
been mostly in the direction of pure colour-wood-cuts, inspired by and multiple tool. Each consists of a metal shaft fixed in a wooden 
the Ja~anese .  handle. As a general rule, the depth of the tool's incision deter- 

See also Index references under "Woodcut and w o o d  E ~ ~ ~ ~ ~ -  mines the width of the line that it makes. 17et wood engraving is 
ing" in the Index volume. ( J. B, s.; H. E ~ , )  a comparatively shallow process. The xood is hard; if the tool is 

buried too deep, it will stall. Therefore, so that it may be mov'ed 
TECHNICAL PROCESSES close and nearly parallel to the block's surface, the shaft of the 

Wood Blocks.-The side grain of soft wood, e.g., cherry, Ameri- tool is set at a slight upward angle, and the handle is half rounded 
can whitewood, pear. apple or lime. is suitable material for wood- with one flat side. Engraving tools must be kept very sharp. The 
cutting. The end grain of b o x ~ o o d  is the only completely edge of a blunt tool can be restored by laying its face absolutely 
satisfactory surface for wood engraving. After seasoning, the flat on the surface of a hard Arkansas oil stone, and grinding i t  
blocks are planed level, surfaced and cut to a standard thickness gently in a few drops of light oil. 
of 0.916 in.;  that is to say, they are type high and may be inked Grazer.-The graver is sometimes known as the solid burin. 
and printed with typeset matter. Under ordinary conditions of I t  has a rhombic section, varying from narrow to square, and is 
modern commercial production, however, direct printing from a made in a number of weights. Its acute point enters the wood very 
wood block is rarely, if ever, attempted. Fear that the block  ill readily. The engraver can use it for a line of uniform width by 
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sustaining a constant dcpth of cutting, or for a line of variable 
thickness by raisiilg or lolvering the angle of entry. A rich variety 
of stipples aild textures may be made with the graver, but it is pri- 
marily a tool for straight lines. 

Spitsticker.-The spitsticker is a t001 for curved lines. In  sec- 
tion, it is flat at the top with curved sides which meet keelwise at 
a point. Like the graver, it is made in several sizes, and the width 
of its line depends on the depth of its intrusion into the wood. 
Tint ï'oc;l.-She thickness of the line made by the tint t001 

depends on the size of the tool; it is made in a number of widths. 
I t  has straight sides which converge gradually to a square cutting 
edge. As its name implies, its function is to lay tints composed 
of even lines. 

Scazlpers.-Scaupers. also called scorpers or scoopers, are clear- 
ing tools for lowering the surface of unwanted areas of wood. 
The sides of the round scauper converge to a curved base; the 
square scauper has straight sides and a square base. Each is made 
in a numher of nidths. .i \vide size of round scauper is used for 
dealing with large areas, a narrow size for more delicate clearances 
around contours and between lines. The square scauper can be 
used to level off the ruts made by the round scauper, and it has.a 
unique capacity of clearing right angles and corners in two strokes. 
A useful auxiliary to the scaupers is a chisel tool, mhich is simply 
a carpenter's chisel. set in the Same handle as an engraving tool. 

~IIzlltiple Toal.-&lost engravers agree that the multiple. or 
threading. tool is the last that should be acquired. Most engravers 
use it. notwithstanding. to a greater or less extent. Its perform- 
ance of engraving two. three or more lines a t  once (according to its 
size) gives it the suspect character of a mechanica1 aid. Never- 
theless. it has beautiful qualities when directed with reserve and 
discretion. Its unrestrained use tends to promote facile and showy 
execution. 

Engrcivilzg Techniqzte.-The 1%-ay of holding tools may vary a 
little bet~veen one craftsinan and another. but the nature of wood- 
engraving imposes a certain uniformity. A conventional hold is to 
tuck the handle. flat side downward. between the crook of the 
little finger and the palm of the hand; then. with the tips of the 
other three fingers located on the shaft, the thuinb is advanced 
almost to the point of the tool. I n  such a position. pressure. ex- 
erted on the handle by the little finger and the palm. and steadied 
by the thumb's contact with the shaft can be as firm or light as 
required. 

The block is placed on a small, heavy, leather sandbag, circular 
in plan. with a fiattened top and bottom. The weight of the sand- 
bag makes it a ri'gid support; its height allo\ï~s room for the left 
hand to hold the block and the 
right hand to manipulate the 
tool. Straight lines are engraved 
by pushing the tool into the wood ,,,,,, 
surface and. as the shaft passes HH,NFT,gND 
over the thumb, contracting the 
hand until the liinit of the stroke 
is reached. The point of the t001 
rests in the furrow while the A B 

thumb slides fornard again. and 
the movement is repeated until, 
by progressive stages. the line is 
completed At the end of an en- 
graving stroke. the wood frag- 
ment is picked out n i th  a E F 

levering action of the tool. I n  FIG 2 -TOOLS USED FOR WOOD 

this movenicnt, there is alnays a ENGRAVING SHoWN T 0  THE RIGHT 

risk of cutting or bruising an ad- OF EACH 
A R E  

T I E S  O F  THE CUT PRODUCEO ( A )  
jacent area of the block n i th  the ,, (B, 

heel of the tooi; a piece of ROUND SCAUPER.  ( C )  SPITSTICKER 

laid between the tool and the ( D >  SQUARE SCAUPER.  ( E )  TINT 

block. gives both protection and r o o L ,  ( F )  M U L T I P L E  TOOL 

leverage. Curved lines are en- 
graved by turning the block against the point of the tool. The 
right hand holds the tool steady. nhile the left hand controls the 
prcssure and directs the movement. 

Printing.-Some craftsmen take prints of their work at an in- 

termediate stage, others prefer to complete their cutting or engrav- 
ing before inking the block. The ink. a fairly stiff letterpress 
printing ink, is spread out on a sheet of glass and reduced. by ener- 
getic work with a printer's small hand roller. to a silky consistency. 
Then the roller is passed over the block to cover it with a thin film. 
A sheet of paper is laid carefully on the inked surface, and a 
burnisher, or even a teaspoon. is rubbed smoothly al1 over the back 
of the sheet until the ink has been transferred evenly from block 
to paper. T.lTood blocks may also be printed on a hand press. This 
ensures an unvarying and desirable uniformity of impressions, but 
hand printing admits of more direct and sensitive control. 

Paper.-For hand printing. Japanese and India papers are suit- 
able; they are available in varied tones, weights and qualities. 
Printing by press. because it exerts a greater weight and force, 
allows a wider choice of appropriate papers. 

Colour  Prints.-The making of a colour print obliges the cut- 
ting or engraving of a separate block for each colour. Since the 
final print is a built-up sequence of impressions from several blocks, 
co-ordination depends. firstly, on precise fitting of the colour shapes 
and. secondly, on accurate placing of the paper when takirig each 
print. The first block to be completed acts as a key. For this pur- 
pose. the most pervasive colour in the design is likely to prove the 
most useful guide for ensuing printings. A wet impression. taken 
from the first block, is burnished, or offset. onto the uncut face of 
the second. The second colour may then be plotted in right relation 
to the first. This method of offsetting is repeated for each colour. 
The correct lay of the paper is ensured by devising identical rcgis- 
ter marks on each block. One way is to commit the design to out- 
size blocks. of equal measurements. and large enough to allow a 
uniform margin of at least an inch and a half around two adjacent 
sides of the design. On each block, the level of this marginal 
space is lowered-to avoid contact with the inking roller-except 
for a right angle in the top left-hand corner and a line in the top 
right-hand corner. The line and each arm of the right angle should 
be about t ~ v o  inches long and of precisely equal width. not less than 
half an inch. The outer walls of the t ~ o  shapes are made by the 
sides of the block ; the inner walls should he vertical planes. Then. 
the paper. provided its edges are square. may be laid on each block 
in turn. co that its top left-hand corner fits in the right angle, and 
its top edge lies along the raised line. 

In  assessing the required number of printings. consideration is 
given to al1 the possibilities oifered by the overprinting of one 
colour o11 another; and. at the same time. because printing inks 
vary in opacity. the sequence of the impressions is an important de- 
cision. The technique of inking and printing is the Same as that 
of the single colour block. 

There is ariother method of printing in colour. appropriate only 
to noodcuts. which is based on Japanese practice. Instead of print- 
ing ink applied with a roller, powder colour, mixed with ~vater  and 
rice flour paste. is painted on the cut surface of each block with a 
flat brush. To retard absorption. the block is moistened first with 
a sponge. ?'he impression is made on damped Japanese paper by 
rubbing the back of the sheet with a baren. a flat. hard pad 
sheathed in a bamboo leaf. Printing is not limited to fiat colours; 
differences in tone are effected by varying degrees of pressure. 
Vsing means of this sort. the Japanese achieved the most amazing 
standards of accomplish~nent in the 18th and 19th centuries. The 
drawing was made on thin paper by an artist and pasted on the 
~ o o d .  Cutting and printing were carried out by highly specialized 
craftsmen whose undeviating intention was to make faultless copies 
of the artist's original. 

No~vadays, al1 the resources of modern photographic reproduc- 
tion have canceled the need for disguising the colour print in the 
character of another medium. .is a result; contemporary woodcuts 
and ~ o o d  engravings. plain or coloured, are deliberately designed 
in terms of their 0T-m characteristic qualities. (F.  IV. W.-S.) 

B I B L I O C R . A P H Y . - H ~ S ~ ~ ~ ~ :  147. A. Chatto, A Treatise o n  W o o d  E n -  
graaing, Historica1 aitd Practica1 (1839) ; W .  J. Linton, T h e  ZZistory 
of T.Vood Engraving itz A~nerira (1882) ; Paul Kristeller, Kzlpferstitch 
und Holzschnitte in vier Jahrhunderten, 4th ed. (1922) ; Herbert Furst, 
The  ,Uodern Woodcz~ t  ( 1 9 2 4 )  ; &I. J .  Friedlander, Der Holzschnitt,  3rd 
ed. (1926) ; W. L. Schreiber, Handbuch des Holz- und Metallsch?zittes 
des XV Jahrlzunderts, 8 vol., 2nd ed. (1926-30) ; Douglas Percy Bliss, 
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History of  Wood Engraving (1928); Pierre Gusman, La Gravwre sur 
bois en France au X IX  sibcle (1929) ; A. M. Hind, Introduction to a 
History of  Woodcut, 2 vol. (1935) ; Carl Zigrosser, The Book of Filze 
Prints, rev. ed. (1948) ; Sinclair Hamilton, Early American Book Illus- 
trators and Wood Engravers (1958). 

Technique: Clare V. H. Leighton, Wood-Engraving and Woodcuts 
(1932) ; H. Curwen, Processes o f  Graphic Reproduction in Printing 
(1934) ; J .  Farleigh, Graven Image (1940) ; R. J. Beedham, Wood En- 
graving, 2nd ed., with intro. by Eric Gill (1947) ; Dorothea Braby, The 
W a y  o f  Wood Engravinn (1953). ( X . ;  H. Es.) 

WOODFALL, family of printers and journalists. HEXRY 
WOODFALL jd. I 769)  was the printer of the Public Advertiser and 
the author of the ballad "Darby and Joan" (first printed in the 
Gentlemnlz's Magazine, March I 73 j ) ,  for which his employer. Johrr 
Darby, and his employer's wife are said to have been the originals. 

HENRY SAMPSON WOODFALL ( I  739-180 j ) ,  son of the above. con- 
trolled the Public Adzlertiser from I ;  j8-93. The  letters of Junius 
(q .c . )  appeared in the Advertiser during these years. 

WILLIAM WOODFALL ( I  746-1803),  younger brother of H. S. 
A700dfall, established in I 789 a daily paper called the Diary in 
which. for the first time, reports of parliamentary debates were 
published on the morning after they had taken place. 

GEORGE WOODFALL ( I  7 6  7-1843). son of H .  S. M'oodfall. mas an 
esteemed typographer. He  printed a notable edition of the letters 
of Juniu .~ in 181 2 .  

WOODFORD: see WANSTEAD AND WOODFORD. England. 
WOOD GREEN, a municipal ( 1 9 3 3 )  and parliamentary bor- 

ough of lliddlesex. Eng.. 7 mi. N. of St. Paul's cathedral. London. 
Pop. ( 1 9  j ~ )  52,228. Area 2 .  j sq.mi. I t  is mainly a residential area 
lying north of Hornsey and \yest of Tottenham of which borough 
it formed a part until 1888. I t  contains most of Alexandra park 
( I  j4 ac.). with Alexandra palace (opened 1873. burned, reopened 
187 j )  where the British Broadcasting corporation's television sta- 
tion was opened in 1936. the first transmission taking place on 
Aug. 2 6 ,  though the B.B.C. had been making television broadcasts 
since Xug. 2 2 .  1932. Fuller's almshouses, founded in 1j92 in 
Shoreditch. were removed to Wood Green in 1933 and aln~shouses 
for fishmongers and printers were opened in 1849 and 1854. In  
1609 the Kew river was constructed, 9 mi. of its course being 
through Wood Green. 

WOOD LOUSE, a name commonly applied to certain ter- 
restrial Isopoda (Crustacea) (q . v . ) ,  found in damp places, under 
stones or dead leaves, or among decaying wood. They form the 
tribe Oniscoidea and are distinguished from all other Isopoda by 
living on land and breathing air. and by the small size of the anten- 
nules and the absence of the mandibular palp. The head bears a 
pair of sessile con~pound eyes as Tvell as the minute antennules and 
the  longer antennae. Each of the seven thoracic segments carries 
a pair of 11-alking legs. The appendages of the abdomen (except 
the last pair) are flat membranous plates and serve as organs of 
respiration. I n  many cases their outer branches have small cavities 
opening to the outside by slitlike aper- 
tures. and giving rise internally to  a system 
of ramifying tubules filled with air some- 
what similar to the air tubes or tracheae 
of insects and other air-breathing Arthro- 
pods. 

The  female wood louse carries her eggs, 
after they are extruded from the body, in a 
pouch or "marsupium" which covers the 
under surface of the thorax and is formed 
b y  overlapping, plates attached to the 
bases of the first five pairs of legs. The 
young on leaving this pouch are like minia- 
ture adults except that they are without FnoM K U N K E L ,  , A R T H R O S T R A C A  

the  last pair of legs. Some common gar- ~ ~ ~ ~ E C ; b C ~ ~ E  ,,,, 
den forms, such as Armadillidizrm vulgare, ,,, ,, ,,,,,, 
Porcellio scaber, Porcellionides prz~inosis, 
are  practically cosmopolitan. often being carried about on intro- 
duced plants. (See  MALACOSTRACA.) (b:. T .  C. ;  X.) 

WOODPECKER, the name for a group of birds that, with 
piculets and wrynecks. form the family Picidae. I t s  relatives are 
such birds as barbets. honey guides and toucans. There are about 
180 species of woodpeckers distributed over most of the world ex- 

cept in the Australian area; they are most numerous in the Amer- 
icas and in southern Asia. 

Typically ~voodpeckers spend their time climbing up tree trunks 
and branches. chiselling from the wood their food of insects and 
mood-boring larvae. These birds' adaptation for climbing include 

N A T U R A L  HISTORY 

short, strong feet, tmo toes in 
front and one or  two behind, with 
sharp, curved claws: and stiff- 
ened tail feathers that serve as a 
prop. For gettlng a t  wood-bor- 
ing insects they have a stout 
chisel-shaped bill, a tuft  of feath- 
ers over the nostrils that nould 
keep chips out of them. and a 
very long, extensible tongue with 
barbs near the tip. useful in ex- 
tracting grubs from their bur- 
rows. 

Woodpeckers vary in size from 
that of a sparrow to that of a 
crow Their colour pattern is 
usually bold, including black and 
white or olive. Often there are 
areas of red on the head. Their 
flight is heavy and undulating. 

THE DOWNY WOODPECKER ( D R Y O .  Though woodpeckers 
B A T E S  P U B E S C E N S  E M E D I A N U S ,  OF have loud voices and some are 
NORTH AM E RI C A  SHOWN AT THE EN. noisy, a tattoo beaten out by tap- 
TRANCE TO ITS NEST ping with the bill on a resonant 

branch may take the place of a 
song. Courtship flights and displays are also used a t  mating time. 
The nest is usually an excavation chiselled in a tree trunk, in which 
cavity the pure white eggs are laid without the addition of nest 
material. The eggs are as few as two in number in some tropical 
species; else~lhere as many as 8 or  10 are sometimes laid. The  
young are h a t c h ~ d  naked. Both parents share nest duties. 

Many species are permanent residents, but some migrate, like 
the yellow-bellied sapsucker (Sphympic z~s  varius) that migrates 
from northzrn Canada to winter in Central America. 

There are a number of woodpeckers with nontypical habits. The  
green ~voodpecker (Picus viridis) of Europe and the flickers 
(Colaptesj of the Americas feed on insects on the ground, away 
from trees. and one South American species lives entirely in open 
country. feeding on the ground and making its nest in holes in 
banks. The South African ground woodpecker (Geocolaptes oliva- 
cells) has similarly forsaken forests for open country. 

Not all feed entirely on insects. The red-headed woodpecker 
(~Welancrpes eryt/zrocephalzrs) of the United States feeds much 
on seeds and grain. The California woodpecker (Balanosp/zyra 
Jormicivora) eats acorns and in the autumn stores quantities of 
them in tree trunks by drilling a little hole for each acorn into 
which it is fitted. In  Central America one of the woodpeckers 
(Centurzls aurifrons) commonly eats fruit and berries and punc- 
tures oranges, while in the north a sapsucker (Sphyrapicus) regu- 
larly digs through the bark of living trees to eat the inner layer 
and drink the sap. 

The large, handsome ivory-billed woodpecker (Campepkilus 
principalis) of the United States was hovering on the verge of ex- 
tinction in the 19 jos because its habitat, mature stands of timber, 
were being destroyed. 

Woodpeckers are generally beneficial to man, with one excep- 
tion-their drilling into and weakening electric power-line poles; 
this is often an important economic loss. (A. L. RD.) 

WOOD PULP: see PAPER. 
WOOD SORREL, the name of various herbs of the  genus 

Oxalis, distributed in temperate zones of North  and South Amer- 
ica, Africa and Eurasia. The petals may be white, pink, yellow 
or purple. The white-blossomed common wood sorrel o r  wood 
shamrock (Oxalis montana)  is found from Massachusetts to 
Minnesota. A few species of wood sorrel a re  cultivatred. 

See OXALIS. 
WOODSTOCK, a municipal borough in Oxfordshire, Eng., in 
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the Banbury parliamentary division, 8 mi. N.W. of Oxford. Pop. 
(1951) 1,715. The Glyme river divides the town. The church 
of St. Mary hfagdalene is Norman but has later additions. 

Woodstock was noted for its leather gloves as long ago as 1580; 
the industry still flourishes in the district. 

Domesday Book describes Woodstock as a royal forest; it was a 
royal seat from early times and Aethelred is said to have held a 
council there. Henry I kept a menagerie in the park where lions, 
camels and a favourite porcupine are said to have been among the 
animals. The assize of Tlioodstock is the earliest surviving written 
law (1184) to preserve "the peace of the king's venison." 

Woodstock was the scene of a council held by Henry I1 in 1163 
and of his courtship of Rosamond Clifford ("Fair Rosamond"). 
Edward the Black Prince. sometimes known as Edward of Wood- 
stock, mas born there in 1330. and there Elizabeth I was imprisoned 
for six months in the reign of her sister Mary (1554). I t  was a 
favourite royal residence until the Civil War, when the manor 
house was destroyed. After the battle of Blenheim the manor of 
Roodstock m-as bestowed in perpetuity on John, duke of Marl- 
borough and Blenheim palace was erected for him by the queen 
and parliament in consideration of his military services, and espe- 
cially his decisive victory at  Blenheim. The palace was designed 
by Sir John Vanbrugh in late Renaissance style. On the hill stands 
a column commemorating the duke. 

WOODWARDIA, a genus of rather large ferns of the Poly- 
podiaceae family, commonly called chain fern because the sori 
occur in chainlike rows parallel to the secondary midribs. Two 
species are well known in eastern North America: W. areolata, 
found from Maine to Florida and Texas; and W. virginica, found 
from Nova Scotia to Michigan, Florida and Texas. 

See FERN. (J. M. BL.) 
WOODWORKING MACHINERY. Wood is man's oldest 

and one of his most useful natural resources, and from the earliest 
civilized times, it has been used for shelter. furniture, tools and 
many of man's other needs. Until the Industrial Revolution, 
most woodworking was done with hand tools. The fine woodwork 
on coaches, furniture and the interiors of homes, castles and 
churches was produced by skilled craftsmen using simple tools. 
However, during the early part of the 19th century, efforts were 
made to develop machines that would do the work faster and 
better. A circular saw had been produced in Holland as early as 
1777, and a planing machine was patented in England at about the 
same time. Subsequently. many types of basic woodworking ma- 
chines were developed. Wood is an easily worked material and a 
wide range of versatile machines were designed to shape it into 
useful products. The basic categories of woodworking machinery 
are described below. 

Sawing  Machines.-Sawing machines are used to cut wood 
into ri~orkable sizes. The four commonest types are the circular 
sa\T, radial-arm samr, band saw and jig saw. 

Circular Saw.-This machine cuts ~ o o d  with a thin circular 
blade with teeth around its edge. The machine consists of a base 
on which an arbor or axle to hold the blade and a table are 
mounted. The saw blade protrudes through an opening in the 
table, and the blade can be raised or lowered to make cuts of 
different depths. Most circular saws are made to hold only one 
blade at  a time, but a few of the larger ones have a double arbor 
on nhich two blades can be mounted. When one blade is raised 
ready for use, the other is out of the way. A fence is provided to 
guide the material as it  is fed into the saw and there is a miter 
gauge against uhich the m-ood can be held for crosscutting. The 
circular saw is used to rip (cut with the grain), bevel (cut with 
either blade or table tilted), crosscut (cut across the grain), miter 
(cut a t  an angle) and to make many cuts used in joinery. Cir- 
cular saws are classified according to the diameter of the blade, 
ranging in size from a small 8-in. bench saw to the 14- and 16-in. 
sams used in lumber yards, furniture factories and other ~vood- 
working industries. 

Radial-Arm Saw.-This machine does the same kind of cutting 
and uses the same kind of blade as a circular saw, but it is very 
different in design. In effect it is an inverted circular saw. nith 
the motor and blade suspended under an arm above the table and 

so mounted that they can be moved toward or away from the 
operator. The arm can be turned in a complete circle and the 
motor and blade can be turned through a complete horizontal cir- 
cle and tilted in either direction, thus giving the saw three-dimen- 
sional movement. For crosscutting, mitering and many other cuts, 
the material is held firmly on the table while the blade is pulled 
into it (toward the operator). For ripping, the motor is locked 
in position and the lumber fed into the revolving blade. 

Band Saw.-The band saw has a blade in the form of a continu- 
ous metal strip. with teeth along one edge, that runs around two 
large wheels. Though the band saw is capable of only a few 
operations, it is important because it can cut curves in any thick- 
ness of stock. I t  can also be used for resawing (cutting boards to 
thinner widths). Band saws with wheels from 14 to 36 in. in di- 
ameter are used for shop work, while larger saws, with wheels 84 
in. or more in diameter, are used in saw mills for resawing or for 
sawing logs into standard sizes. The band saw has an advantage 
over circular sams in that its thinner blade produces a narrower 
kerf (the cut made by the saw) and less wood is wasted. Blades 
for the larger machines used in the lumbering industry may be as 
wide as 16 in. and as long as 50 ft. On many machines the band 
saw blade has teeth on both sides. Thus. when a log is mounted on 
a conveyer or carrier, it can be cut while traveling in either direc- 
tion past the blade. 

Jig Saw.-This machine does the same kind of cutting as the 
hand coping saw, making inside and outside irregular cuts. The 
blade is mounted between an overhead support and a driving 
mechanism that produces a reciprocating movement. The blade 
passes through an opening in a table upon which the work is 
manipulated. 

P laners  o r  Surfacers.-These are single-purpose machines for 
smoothing wood to an even thickness. The planer consists of a 
frame, a bed that can be moved up and d o ~ ~ n ,  feed rolls, a feeding 
mechanism and a cylindrical cutter head holding three or more 
knives that pare off the excess wood. Models range from the 
single planer. which smooths one surface of a board a t  a time, to 
machines that can finish all four surfaces simultaneously. Planer 
sizes are indicated by the width of work that can be accommo- 
dated, ranging from 18 to 50 in. 

Jointers.-The jointer is designed to smooth the surface, edge 
or end of a board. I t  does the same work as the hand plane but 
cuts in a different manner. The jointer consists of a frame hold- 
ing a front or infeed and a back or outfeed table, the difference in 
height of the tables governing the depth of cut. I t  has a round 
cutter head holding the cutting knives and a fence to guide the 
stock. The wood is pushed along the tables over the rotating 
cutter head. Jointers are rated according to the length of the 
cutting knives, the common sizes ranging from 6 to 24 in. 

Shapers.-The shaper is used to cut moldings and the edge de- 
signs found on furniture, picture frames. etc. I t  consists of a table 
through which protrudes a rotating spindle carrying the cutting 
blades, which are shaped to produce the desired contour on the 
work. A vertical guide is provided against which the work is held 
as it is fed past the cutter. Larger shapers used in the production 
of moldings may have two or more cutters and are provided with 
automatic controls that feed material into the machine. 

Routers.-Essentially, the router is an inverted shaper, with 
the cutter spindle suspended over the work table. I t  is used for 
such work as shaping the insides of bowls or trays and carving the 
openings on chair backs. 

Lathes.-Long before any other wood~vorking machines were 
invented, the lathe x a s  used to turn out cylindrical parts. I t  com- 
bines the p o ~ ~ e r  of the motor-driven machine with the skillful use 
of hand tools. One end of the length of wood to be turned is 
clamped in a "live" centre. rotated by the motor, while the other 
is held in a "dead" or nonrotating centre that is adjustable Iater- 
ally to accommodate the work. A tool rest is provided against 
which the operator steadies the turning chisel. Lathes are classi- 
fied according to the length of material they can accommodate, 
ranging from the 8- or 10- in. models found in home workshops to 
the 24-in. machines used by patternmakers. For commercial pro- 
duction, automatic lathes have been developed in which the cutting 
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tool is guided by a stylus running against a pattern. (See also 
LATHE.) 

Sanders.-Sanders are used to finish wood surfaces. Some of 
the common kinds are the belt sander, which has a continuous strip 
of sandpaper running over two rollers; the disk sander. which 
uses a piece of sandpaper fastened to a large metal disk; and the 
spindle sander, a cylindrical spindle around which a piece of sand- 
paper is fastened. 

The drum bed sander is a large production machine used to fin- 
ish doors, window frames and other large, flat surfaces. This 
machine looks and operates somewhat like a planer, having two to 
four large revolving cylinders that sand the stock as it is fed be- 
tween them. 

Mortisers a n d  Tenoners.-A mortiser cuts the square opening 
for a mortise-and-tenon joint. The hollow-chisel mortiser is the 
commonest. I t  has a square chisel, enclosing a revolving bit. 
clamped to the motor housing. When the chisel and bit are forced 
into the wood. the bit bores a hole almost as large as the chisel 
and the sharp edges of the chisel cut out the corners to make a 
square opening. The hollow-chisel mortiser is made either as an 
upright or a horizontal machine. The chain-saw mortiser, used in 
sash and door manufacturing, has a continuous chain saw that cuts 
a rectangular opening u-ith a rounded bottom. 

A tenoner is used in volume production for cutting the tenon 
that fits into a mortise-and-tenon joint. Tenoners are either single, 
to cut a tenon on one end of a board at one time, or double, to cut 
both ends. 

Bor ing  Machines.-Boring machines are used to bore the holes 
for making dowel joints or assembling wood with dowels. The 
large production boring machines are very similar to the drill press, 
which in fact serves as a boring machine in small shop work. For 
industrial uses, the borjng machine may be provided with a single 
boring tool or a gang tool that will bore several holes a t  the same 
time. In a small shop, a drill press with a mortising attachment 
can serve as a mortiser and it also may be provided with acces- 
sories to serve as a spindle sander, disk sander, shaper or router. 

Mul t ipurpose  Machines.-The multipurpose machine is de- 
signed for home workshop or school use. I t  performs many stand- 
ard ~voodworking operations. One type, basically a combination 
drill press and lathe, can be made to perform the functions of a 
circular saw, band saw, jig saw, jointer, sander, etc., by adding 
suitable attachments. Another type is basically a radial-arm saw 
but can also be altered to perform the work of other machines. 

P o r t a b l e  Electr ic  Tools.-Portable electric-powered tools are 
designed for convenience and ease of handling. They permit the 
machine to be brought to the work. The five commonest are the 
electric hand saw for straight cutting; the saber or jig saw for cut- 
ting irregular shapes; the portable router for making joints and 
shaping edges, grooves, etc.; the hand drill for boring holes; and 
the portable sander, of either the pad or belt type. 

See also MACHIKE TOOLS ; GRINDING RIACHINE: CARPENTRY ; 
JOINERY. (J. L. F.) 
WOOF. Another name for weft: see WARP AND WEFT. 
WOOL. The thick covering or coat of the domestic sheep 

consists of a mass of specialized fibres called wool. Typically. it 
is unlike hair in that there are minute overlapping scales or plates 
extending lengthwise on the surface of the fibre which give it an 
entangling or felting characteristic. Wool is an outgrowth of the 
epidermis and is generally believed to represent the evolutionary 
development of the undercoat of the animal from which domestic 
sheep were derived. Whether as a vestigial remnant of the past or 
as a new development associated with certain conditions of en- 
vironment, some sheep do grow some hair and kemp, particularly 
in subtropical areas. 

Wool fibres, whether short or long, grow in tufts of as many 
as a dozen fibres. Density of fibre varies widely with the breed 
and from one part to another of the body of the individual sheep. 
Merino lambs have been credited with 20,000,000 fibres and the 
fleece of a full-grown Merino has been estimated to include up to 
126.000.000 fibres; an average of about 30,000 to jo.ooo per 
square inch is normal for the Merinos, with other breeds having 
moderately or sharply lower density. 

The wool follicles of the sheep's skin are pits reaching into 
the dermis, formed by inturning epidermal layers. The follicles 
appear to be of two sorts, one provided with only the wax gland, 
the other, primary, with perspiration (suint) gland and arrector 
pili muscle as well as wax gland (see fig.). Growth of the fibre 

occurs as a continuing process, 
by multiplication of the soft cells 
of the papilla a t  the base of the 
follicle, nhich is bathed in a nu- 
tritive medium. I t  is the flow of 
this fluid which is much affected 
by the health of the sheep-by 
drought and poor forage, as well 

Mu=E as disease. 
Defective functioning of this 

process results in weak areas in 
the woo1 fibre, called in the trade 
"tender wool." The differenti- 
ation of the cells into the wool 
protein (keratin) of the cuticle 
and cortex occurs perhaps one- 

F R O M  H I R S C H  M U N Z  THE A U S T R A L I A N  W O O L  

I N D U S T R Y  B Y  C O U R T E S Y  O F  ANGUS AND third the distance above the 
R O B E R T S O N .  LTD base of the follicle, from which 
D I A G R A M  OF A WOOL FOLLICLE point the wool fibre is no longer 
A N D  ITS G L A N D S  living and growing. Wax and 
perspiration salts are added near the exit. 

Grease wool, the form in which practically'all wool is marketed 
initially, is mostly obtained by clipping or cutting the coat or 
fleece of fibres from the live animal. Smaller amounts, called 
pulled wool, or sometimes skin or dead wool, are obtained from 
the skins or pelts of dead sheep. Such raw or grease wool con- 
tains perspiration or suint salts, which together with varying 
amounts of natural grease are sometimes referred to as yolk, plus 
wool fibres of one or more types and foreign material or dirt of 
varying sorts and amounts. all of which constitute a total of one- 
third to two-thirds but average about one-half of the total weight 
of the unprocessed fleece. I t  is the raw wool of history and com- 
merce. 

Characteristics.-Natural colour of wool varies from the pre- 
vailing white through gray, fawn, yellow and brown to black. 
Wool fibres, usually slightly elliptical, have an average diameter 
ranging between 8 and 60 p or from more than in. to less 
than & in. The range is associated largely with the breed of 
sheep but there may be considerable variability within the same 
fleece. Length of fibre, which depends not only on the klnd of 
sheep but also on the time during which the fibre has been allowed 
to grow. ranges from a fraction of an inch to many inches. On oc- 
casions when sheep have missed shearing for two or three years, 
a wool growth of more than 40 in. has been recorded in crossbreds. 
The following are the average yearly growths of the more im- 
portant breeds of sheep: 

Black-faced 10" to 18" Southdown 3" to 4" 
Lincoln 12" to 18" Clothing Merino 11" to 3" 
Romney 6" to 8" Combing Merino 2y to 5" 
Shropshire 4" to 6" 

The first year's growth of wool, sheared from what are termed 
hog or teg sheep, is usually somewhat longer than indicated above, 
because the lambs are born from February to April and the shear- 
ing does not take place until the following May or June. Hog 
wool reveals itself in its pointed fibre tips. 

In  terms of structural arrangement, most of the finer wool fibres 
are described as nonmedullated continuous fibres; i.e., solid fibres 
made up only of cuticle and cortex. However, some other types 
consisting of three layers, cuticle, cortex and medulla (pith),  do 
occur, as well as mixed types-part medullated, part nonmedul- 
lated. In  addition, there may be kemps, periodically shed fibres 
believed to be relics of the former outer coat. They are coarse 
and straight. often white and shiny, and mostly sharply pointed, 
consisting of an outer cuticle and an inner medulla of loosely 
packed cells. The crimp or wave of wool fibre varies generally 
with the average fineness from about 6 per inch in crossbred \roo: 
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to about 24 crimps per inch in the very finest Merino fibres Ap- 
parently it  is related to the period of the rotation or curl of the 
major axis of the ellipse as the fibre issues from the follicle. 
The overlapping scales of the cuticle point toward the outer tip of 
the fibre. 

Some other important physical characteristics of wool are its 
lightness (a specific gravity of 1 .3 )~  and its resilience or springi- 
ness, which is related to its elasticity. I t  can be extended as 
much as 30% for short periods without permanent deformation, 
a factor which is important in its use for higher grade clothing. 
I t  is a poor conductor of electricity and will hold a charge of 
static electricity under some conditions. I t  is a warm fibre be- 
cause its fabrics enclose much insulating air. Some wools have 
lustre. Severe drying fatigues the fibre by damaging the protein 
in some fashion. 

Chemically, wool keratin is an animal protein not unlike hair, 
feathers and horn. A chemical analysis of wool shows that it is 
composed of five elements in the following approximate percent- 
ages: carbon, 50% ; hydrogen, 7% ; nitrogen, 1 7 %  ; oxygen, 21% ; 
and sulphur, 3%-4%. This last is rather unusual-wool is rich 
in the sulphur-containing amino acid cystine. Apparently the 
amino acids are arranged in chain bundles of large molecules, 
called polypeptide chains. I n  one subtype of keratin, these chains 
apparently take a folded form, whereas the other subtype is built 
from the same chains pulled into straightened forms. There is 
evidence of two types of linkage of these chains. The cystine or 
disulphide one may be altered by some chemical reagents, with 
consequent alteration or destruction of the physical structure of 
the fibre. The other or salt linkages can be readily broken, a 
fact which is utilized to advantage in some stages of processing. 
If wool is burned, it  largely resolves itself into ammonia gas of 
characteristic odour. 

Wool  in History.-The use of wool for human clothing 
reaches far back into antiquity, if not indeed into prehistory. I ts  
outstanding properties of resilience, wrinkle resistance, hygro- 
scopic quality, felting property and low heat conductivity long 
ago gave it a high usefulness not only for human clothing, but for 
blankets, upholstery, floor coverings, etc. Though in general 
there was less need for the warming qualities of wool in the Medi- 
terranean and near eastern regions than in northwestern Europe, 
such records as exist testify to the high esteem in which it  was 
held. Witness the name Babylonia which some interpret as mean- 
ing "the land of wool." Also, the early trade of the Mediter- 
ranean area with the British Isles appears to  have included wool 
cloth which the Phoenicians traded for the raw wool of Cornwall. 
The different kinds of wool and the cloth made from them in an- 
tiquity are described by Pliny and referred to by other writers. 
The sheep certainly was a domestic animal in Britain long before 
the period of the Roman occupation; and it  is probable that use 
was made of sheepskins and of wool. The Romans established a 
wool factory whence the occupying army was supplied with cloth- 
ing, and the value of the manufacture was soon recognized by 
the Britons. of whom Tacitus remarks, "Inde etiam habitus nostri 
honor et frequens toga" (Agric. c. 21). The product of the Win- 
chester looms soon established a reputation abroad, it  being re- 
marked that "the wool of Britain is often spun so fine that it is 
in a manner comparable to the spider's thread." This reputation 
was maintained throughout the middle ages, and the fibre was in 
great demand in the Low Countries and other continental centres. 
There are many allusions to woollen manufactures in England in 
early times; but the native industry of the island could not rival 
the products of the continent. 

In  the time of William the Conqueror Flemish weavers settled 
under the protection of the queen a t  Carlisle, but later they were 
removed to Pembrokeshire. At various subsequent periods there 
were further immigrations of skilled Flemish weavers, who were 
planted at  different places throughout the country. The cloth 
fair in the churchyard of the priory of St. Bartholomew was in- 
stituted by Henry 11; guilds of weavers were established; and the 
exclusive privilege of exporting woollen cloth was granted to the 
City of London. Edward I11 made special efforts to encourage 
moo1 industries. H e  brought weavers, dyers and fullers from 

Flanders; he himself wore British cloth; but t o  stimulate native 
industry he prohibited, under pain of life and limb, the exporta- 
tion of English wool. Previous to this time English wool had 
been in large demand on the continent, where it  had a reputation 
exceeded only by the wool of Spain. The customs duties levied 
on the export of wool were an important source of the royal reve- 
nue. Edward 111's prohibitory law was, however, found to be 
unworkable, and the utmost that both he and his successors were 
able to effect was to hamper the export trade by vexatious restric- 
tions and to encourage much smuggling of wool. 

Thus while Edward I11 limited the right of exporting t o  mer- 
chant strangers, Edward IV decreed that no alien should export 
wool and that denizens should export it  only to  Calais. Legisla- 
tion of this kind prevailed till the reign of Elizabeth I, when the 
free exportation of English wool was permitted; and John Smith, 
in his Memoirs of Wool ,  points out that it  was during this reign 
that the manufacture made the most rapid progress. I n  1660 the 
absolute prohibition of the export of wool was agaiil decreed, and it 
was not till 1825 that this law was finally repealed. The results of 
the prohibitory law were exceedingly detrimental; the production 
of wool far exceeded the consumption; the price of the raw mate- 
rial fell; tvool running or smuggling became a n  organized traffic; 
and the whole industry became disorganized. Extraordinary ex- 
pedients were resorted to for stimulating the demand for woollen 
manufactures. among which was an act passed in the reign of 
Charles I1 decreeing that all dead bodies should be buried in wool- 
len shrouds-an enactment which remained in the statute book, 
if not in force, for a period of 1 2 0  years. On the opening up  of the 
colonies, every effort was made to encourage the use of English 
cloth, and the manufacture was discouraged and even prohibited 
in Ireland. 

Wool was "the flower and strength and revenue and blood of 
England," and till the development of the cotton trade, toward 
the end of the 18th century, the wool industries were, beyond com- 
parison, the most important sources of wealth in the country. 
Toward the close of the 17th century the wool produced in Eng- 
land was estimated to be worth Ea,ooo,ooo yearly, furnishing 
£8,ooo,ooo worth of manufactured goods, of which there was ex- 
ported about 62,000,ooo in value. I n  1700 the official value of 
woollen goods exported was about Eg.ooo,ooo, and in the third 
quarter of the century the exports had increased in value by about 
£ joo,ooo only. I n  1774 John Campbell (Political Survey of Great 
Britain) estimated the number of sheep in England a t  ~o,ooo,ooo 
or 12,000,000, the value of the wool produced yearly a t  £~,OOO,OOO 
(or about 5s. per pound), the manufactured products a t  £12,ooo,- 
ooo and the exports a t  63,000,ooo to 64.000,ooo. H e  also 
reckoned that the industry then gave employment to  ~,ooo,ooo 
persons. 

I n  1800 the native crop of wool was estimated to amount t o  
96,000,000 lb.; and, import duty not being imposed till 1802, the 
quantity brought from abroad was 8.600,ooo Ib., 6,ooo.ooo lb. of 
which came from Spain. In  182 j the importation of colonial wool 
became free, the duty leviable having been for several previous 
years as high as 6d. per pound, and in 1844 the duty was finally 
remitted on foreign no01 also. 

The major development in the history of wool during the 19th 
century Ivas perhaps the opening up of vast new supplies of raw 
wool, partly from the western hemisphere, but with particular em- 
phasis on the far reaches of the southern hemisphere. The world's 
wool was largely produced from sheep long known in Spain and 
the British Isles, or some mixture of those breeds. The common 
sheep of old Spain accompanied Coronado and later Juan de 
Ofiate in blexico and the southwest in the mid-16th century. 
English types were brought to eastern Korth America in the next 
century. So, too, sheep arrived in Australia in 1788, in South 
America and South Africa even earlier and i n  New Zealand be- 
fore 1835. 

But wool production did not really begin to  flourish until the 
Merino sheep in one or more of its subtypes was imported into 
these newer areas. This was in I 797 in Australia, and in the South 
Island of New Zealand in the early 184os, by way of Australia. 
Merino breeding stock arrived in the United States in considerable 
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numbers between 1802 and 1810. The Rambouillet was brought 
to  Argentina soon after 1842. The Merino was introduced into 
South Africa prior to introduction in Australia but did not thrive 
during that early period without periodic acquisition of fresh 
breeding stock from Europe (see Table I). 

TABLE I,-Trends in Wool Production by Major Producers 
(in ooo,ooo lb., greasy basis) 

The  crossbred sheep with their fine and medium wools did not 
flourish until the 1880s and thereafter, a t  which time they ex- 
panded, mostly a t  the expense of the Merino, in  all except the 
dryest, wettest and roughest areas of the sheep world. 

P r o d u c t i o n  and H a r v e s t i n g  of Wool.-The something more 
than 8oo,ooo,ooo head of sheep in the floeks of the world produce 
an annual crop of about ~ , ~ o o , o o o , o o o  lb. of grease wool, or an 
average of about 5 lb. per sheep. However, 10 lb. per animal is 
more standard among the better wool-producing flocks, and a yield 
of I 5 o r  20 or more pounds is not extraordinary for some animals. 
The harvest is annual, normally in middle or late spring or even 
early in  the summer, to give the animal the full advantage of its 
warm coat during the cooler part of the year. The geography of 
the world's wool production, rather highly correlated of course 
with sheep distribution, is interesting. I t s  predominance in the 
southern hemisphere, with Oceania producing more than three 
times the European clip, with South America far above Europe 
and with New Zealand as  well as South Africa producing consider- 
ably more than North America is sufficiently different from most 
agricultural patterns to call for brief explanation (see Table 11). 

Year 

1840 . 
1880 . 
1920 . 
1940 . 
1950 . 

TABLE 11.-World Wool Production by Areas and Major Countries 
(in ooo,ooo lb., greasy basis) 

I Ares 1 1936-40 1 1946-50 / 1951 1 1952 1 1953 1 

*For Argentina and Uruguay, 1879. t1879. 

Australia -- 
51 

307 
625 

1077 
1160 

Oceania . . , . 
Australia . . 
New zealand' . . 

South America . . 
Argentina . . . 
Uruguay . . . 

Europe . . 
United kingdom . . 
Spain 
Western Europe (totai) 
OtherEurope . . 

North America . . 
United States . . 

U.S.S.R. 
(Europe and Asia) . 

Asia . . . . 
China . . . . 
India . . . . 
Turkey . . . . 

Africa 
Union o f ' ~ o u i h  krica' 

World total . . 

South Africa 

I 

43 
182 
260 
228 

Note: Totals are estimated and figures are rounded. For summary purposes wool pro- 
duced mostly in the spring in the northern hemisphere is combined with that produced 

uly I or Oct. I of the same year in the southern hemisphere. Pulled wool is included 
or most countries a t  its greasy equivalent. 5 

Source: United States Department of Agriculture, Foreiglt Crops and Murkezs, pp. 530- 
531 (June 15. 1953). 

I n  part,  i t  appears to  be related to the newness of the southern 
hemis~here  areas in terms of stage of settlement: there is still 

'New Zealand 

- 
69 
208 

333 
372 

- 
plenty of room for extensive animal industries. More than that, 
wool is a compact and storable product, sufficiently valuable in 
relation to  its weight that it  can bear the cost and time involved 
in reaching distant markets. Even more, some of these areas are 
subhumid if not actually semiarid-alternative possibilities for 
economic utilization neither were nor are outstanding and the 
sheep, particularly the fine-woolled Merino, is apparently rea- 
sonably well able to survive and flourish under conditions of 
variable and seasonal forage growth, under the sparse herbage of 
warm dry areas as well as high and rough areas. In spite of trends 
in sheep numbers and some difficulties with natural disaster par- 
ticularly drought in the southern hemisphere, wool production sel- 

294  
434 
248 

dom varies as much as 5% above or below the crop of the previous 
year and very rarely more than 10%. 

To harvest the wool crop, it  is necessary to confine the sheep 
flock in close quarters so each animal may be caught and clipped. 
Such capture and confinement may be no small problem in rugged 
territory under primitive conditions. At an earlier period in some 
places the sheep were washed in clean water to  remove as much of 
the perspiration salts and accumulated dust as possible, after 
which it was necessary to allow them to dry before shearing. 

In  shearing, whether with hand clippers or more modern power- 
driven clippers, the sheep is held by the man doing the shearing 
who at the same time clips the wool close to the body so as to 
leave the fleece essentially in one piece. Positions of the sheep 
and the order and rapidity with which various parts of the body 
are cleared vary somewhat with the worker, but no development 
has removed the work from the category of hot, fatiguing s t o o p  
labour. Even so, a trained, skilled and enduring shearer can re- 
move loo to 2 0 0  fleeces per day. 

The fleece, once removed from the sheep, is taken over in some 
areas by another who skirts and rolls it, after which it  is classed, 
baled, pressed and branded. I n  other areas it  is not skirted and 
each fleece is merely tied with paper twine in a not very compact 
bale or bundle, to be later classed or sorted. In  careful operation, 
skirting is the process of removing and packing separately those 
inferior portions of the fleece, such as the short wool of the belly. 
Rough and coarse ends or dirty or stained wool, particularly from 
around the breech, are removed. Sweaty locks and burry sections 
from the neck and shoulder are removed. Then the remaining 
wool is so divided and rolled as to expose the rib and shoulder 
portions of the fleece to view. 

Classification.-No single classification system for wool is in 
universal use. This might be expected in view of the differences 
in historical development and the multitude of different uses, but 
more especially as a result of the wide variety of dissimilar char- 
acteristics found even in wools from the same countrv. The 
British Government Purchase scheme recognized 1,500 'lassified 
types of Australian wools, 950 from New Zealand and 350 from 
South Africa, with relatively few types in any one clip common 
to the clip of another part of the commonwealth. Fineness o r  
diameter of the fibre, length of fibre, uniformity, colour, lustre, 
elasticity, strength and suppleness vary with area and breed of 
sheep as well as with individual sheep and from one part to another 
of the same fleece. Classifying, in spite of all science has done, 
still belongs in the category of an art or value judgment. 

Alternative systems are used in the United States to designate 
fineness or grade of shorn apparel wool. The "blood" system refers 
to the closeness of relationship to the Merino. The numerical or 
count system has reference to the worsted count which it  is esti- 
mated the fibre will spin. That is, a 50s-count fibre should spin 
that many hanks of yarn each of 560-yd. length from one pound 
of combed wool. 

Blood system 
Count or 

numerical system World trade 
(Bradford system) 

Factors other than spinning quality based on fineness of fibre 
enter into classing. Soundness, i.e., an absence of pronounced 
weak areas in the fibre resulting from periods of malnutrition or 
sickness while growth was in progress, is very important in comb- 
ing wools. Good tensile strength which will enable the fibre to 
undergo the seven-pound pull of the comb without breaking is de- 
sired. That factor governs to a high degree the yield of valuable 
tops in relation to noils; "tender" wool gives up to 25% of the 
much less valuable noils. Combing wools must also be of good 
length. The condition of wool relates to the adhering wax, salts 
and moisture and these must be estimated to judge probable yield 
when scoured. Colour, sheen and lustre are important with re- 

Fine . . . . .  
Half blood (% blood) . . . . 
Three-e~ghths blood (34 blood) . . . 
Quarter blood (% blood) . . . . 
Lon-quarter blood . . . . . 
Common . . . . . . . 
Braid . . . . . . . . 

5Ss, 50s Fine crossbreds 

46s 
44s 

Medium crossbreds 
36s, 40s Low crossbreds 
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spect to wool from English breeds and crossbreds, ranging from 
the rich glossy metallic sheen of the Lincoln and Leicester to the 
second demilustre of the Romney Marsh. 

Classifying or grading of wool probably reached its fullest de- 
velopment in Australia. On the great Australian sheep stations, 
wool classing is one of the most important operations, largely 
taking the place of sorting in the wool trade of England and some 
other areas. Fleeces as taken from the sheep are skirted and 
trimmed at  one table, then passed on to the classer, who places 
them in the 56s, 60s, 64s, 7os, 80s or 90s class, according to their 
fineness in relation to worsted counts or as superclothing, ordinary 
clothing, etc., if they are shorter wools more suited to the woollen 
industry. 

Wool classes under the Australian procedure emphasize the re- 
quirements of one branch of manufacture or another. The details 
may be generalized into Merino combing wool of eight groups 
ranging from super through AAA, AA, A, combing, first and 
second to fleece. Merino clothing wool of four grades (super, first, 
clothing and fleece), comeback wool of six grades and crossbred 
wool of eight grades, including that of the long-woolled and short- 
woolled British breeds. Among Australian wools the Geelong 
wool of the Western district of Victoria and those from the New 
England tablelands of New South Wales are known with particu- 
lar favour. This highly skilled grading and related operations 
have been of much assistance in marketing Australian wool of 
known quality. 

Marke t ing ,  T r a d e  a n d  Prices.-Wool moves rather promptly 
to local, national and international markets. The major southern 
hemisphere producers use a relatively small part of their produc- 
tion domestically; year-end stocks in most years are less than 
5 %  and rarely more than 10% of the annual output except in the 
case of New Zealand. I t  is normally one of the three or four most 
valuable raw materials moving in international commerce. For 
some of the major producers it  constitutes a very significant or 
even the major export item. For Australia and South Africa it  
commonly represents more than one-third of their total exports 
by value. 

Prior to World War I ,  the marketing of wool was still in private 
hands, with London the leading wool auction market in the world. 
The auction market puts emphasis on special quality characteris- 
tics of each individual lot of wool, an emphasis well adapted to 
wool sales in which quality characteristics vary so widely. Other 
markets also developed. Boston, Mass., was important as a spot 
market. Futures markets in wool tops were established in Ant- 
werp, Belg., in Roubaix-Tourcoing, Fr., and in New York city. 
The New York market also provided a grease-wool futures con- 
tract, though never of major importance. 

World War I not only resulted in wide fluctuations in wool prices 
but stimulated government bulk purchases. Raw ~vool remained 
uncontrolled during the first two years. But the British cabinet 
in 1916 became concerned about the developing scarcity of wool 
supplies, partly resulting from a drought in Australia, a reduction 
in the South American clip and heavy foreign purchases. In Sov. 
1916, therefore, the Australian and New Zealand clips were 
acquired and in 1917 also the South African clip. Such bulk pur- 
chases continued in force until June 1919 for South Africa and 
June 1920 for Australia and New Zealand. 

In  the spring of 1919 government-owned supplies were sold in 
competition with wools from South Africa and South America and 
prices declined rather drastically. In  Jan. 1921 the disposal of 
all stocks left in the hands of the Br~tish government was taken 
over by B.A.W.R.A. (British Australia it7001 Realization associa- 
tion), a limited company owned by Australian wool growers. I ts  
operations continued for several years. 

Meanwhile, auction sales in the various parts of the British 
Commonwealth developed rapidly and the Sydney market sur- 
pdssed the volume of the London market. Other Australian, New 
Zealand and South African markets grew in importance and the 
wool produced in those countries was marketed almost entirely by 
public auctions at  central marketing points. In Sor th  American 
and South American producing countries, as me11 as in the United 
Kingdom and on the continent, farmers for the most part con- 

tinued to sell their wool individually at  pnvate sale o r  a t  local auc- 
tions. An arrangement equivalent to bulk purchase was made i n  
1934 by the South African and British governments and was re- 
newed each year until World War 11. 

With the arrival of World War 11, control of apparel wools was 
quickly organized, with the British government agreeing to pur- 
chase the entire Australian and New Zealand clips for  the duration 
of the and one year thereafter, a t  an initial average price of 
13.4d per pound in the grease, later increased to about 15.5d 
This was carried out in Australia under the Central Wool com- 
mittee appointed by the government and representative of all in- 
terests. A considerable amount of this Australian wool, though 
British owned, was stored in the United States, some of i t  re- 
exported as late as mid-1947. 

The United States domestic clip was first guaranteed as  to  price 
and in 1943 actually taken over by the government. The Defense 
Supplies corporation also purchased some Australian wool from 
the British, as well as wool from South America, New Zealand and 
South Africa but disposed of its holdings by  the end of 1945. 
South American wools continued to be sold in a free market, with 
much of the total export going to the United States. 

On balance, wool consumed during the war could absorb only 
about two-thirds of current supply from the five main exporting 
countries and by the end of the war there was a large accumulation 
of apparel wools in the hands of the Joint Disposals organization. 
This organization, incorporated as a private registered company, 
included representatives of the governments of United Kingdom, 
Australia, New Zealand and South Africa, somewhat af ter  the  
precedent of B.A.W.R.A. of the 1920s. 

The holdings of the joint organization amounted t o  about a two 
years' supply, and it was estimated in 1946 that such stocks would 
need to be distributed over the next 13 years i n  order to  move 
them into consumption without greatly disturbing the marketing 
of current production. To  the surprise of many, world wool con- 
sumption in the early postwar period was very high and the stocks 
had been completely marketed by the 1951-52 season, a t  which 
time the outbreak of hostilities in Korea put a new strain on the 
wool market and available supplies. 

The International Wool Study group was created by  resolution 
adopted at  the International Wool talks in London in Nov. 1946. 
I n  several meetings it reviewed the world wool situation and prob- 
lems in connection with production, trade and the consumption of 
wool, in order to make recommendations t o  governments fo r  
action. 

After the outbreak of the Korean war the Wool committee of 
the International Materials conference was convened in April 
1951; it  held frequent meetings to consider the world supply and 
demand situation, whether international action mas necessary and 
what control measures might be practicable. The upward trend 
in world raw wool production and a 1951-52 slump in wool textile 
industries eased the situation and the committee was terminated 
in Sept. 1952. 

The  United States as a significant producer of wool as well a s  
a major importer and user has a long history of wool legislation. 
A U.S. tariff on wool was enacted as early as 1816. I n  1922 a spe- 
cific duty per pound of clean fibre content by grade of fineness was 
introduced. Under the Tariff act of 1930 all wools not finer than 
40s were made duty free if used in the manufacture of floor cover- 
ings, press cloths, knit or felt boots, heavy-fulled socks, etc. For  
those ~vools finer than 44s the rates which became effective in  
Jan. 1948 under the General Agreement on Tariffs and Trade 
(G.A.T.T.) provided some variation depending on stage of proc- 
essing: on the skin, 24 cents per pound clean content; in the grease 
or washed, 2 j i  cents; sortings or matchings, not scoured. 26$ 
cents; scoured, 27% cents. If the fibre had been advanced beyond 
the washed or scoured condition, including tops, a n  additional 
factor of 63% to 1 2 t %  is added to the 273 cents per pound. 
Wools not finer than 44s carry loner rates. 

Price support or purchase programs for domestically produced 
wools became common in the late 1930s. In  1y38 and 1939 non- 
recourse loans were made, after which military demand absorbed 
the supply. A wool purchase program existed from 1943 to 1947 
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under which farmers sold on a permissive basis a t  ceiling prices 
directly or indirectly to the Commodity Credit corporation, which 
could not resell a t  less than parity price. Sizable stocks thus ac- 
cumulated in government hands (see Table 111). 

TABLE 111.-United States Stocks of Apparel Wool* 
(in ooo.ooo Ib.. scoured basis as of A ~ r i l  I) 

193539 . . . 
average 
1942 . . . 
1943 - - . 
I944 . . 
1945 . . 
1946 . . . 
1947 - . . 
1948 . . . 
1949 . . . 
1950 . . . 
1951 . . . 
10'12 . . 

Owned by dealers 
and mills 

- --- 
*Includes wool on consignment, in process of manufactureup to carding and woolin bond. 

Wool held by growers is excluded. tExcludes wool held for the department of defense. 

Owned by the 
Un~ted States 
government I Total / reported 

Althaugh one wool price support proposal was vetoed by Pres. 
Harry Truman in 1947, support operations by purchases at the 
1946 price level were resumed in Aug. 1947 and continued through 
1948, later extended through June 1950. The CCC was also au- 
thorized to sell wool at  less than parity price. Until 1952, under 
the Agricultural act of 1949, which required that the price of wool 
be supported by loans, purchases or other operations a t  a level be- 
tween 60% and 90% of parity as the secretary of agriculture de- 
termines necessary in order to encourage an annual production 
of 360,000.ooo lb. of shorn wool, price support programs were 
announced but not utilized because of the sharp upturn in price 
accompanying Korean hostilities. 

The marketing pattern and price structure for wool essentially 
breaks into two major categories of which apparel or clothing 
wool dominated production and trade after mid-19th century. 
Nearly three-fourths of the world's wool production falls in the 
apparel category of Merino and crossbred; i.e., 60s or more for 
Merino and 58s to 40s for crossbred. Most of these fine wools 
are produced in the southern hemisphere. As may be seen in 
Table IV,  the five main surplus countries-Australia, Argentina, 
New Zealand, South Africa and Uruguay-account for more than 
70% of the production and for more than 90% of such wool en- 
tering international trade. The five main de4icit countries- 
United States, United Kingdom, France, Germany and Canada- 
account for an additional 2 0 7 ~  of the total production. Even in 
the United States where there has been emphasis on lamb produc- 
tion for meat, practically all of the wool is of the apparel type. 
More than 80% of the "territory" wool grown in the United 
States grades half blood or fine. Texas wools are  mostly fine 

TABLE 1V.-Apparel Wool Prod~c t ion  
(in ooo,ooo lb., greasy basis) 

Year 
In five prin- In  seven prin- 
cipal export- cipal importing World 
ing countries countries production 

1934-39 average . . 1,908 
1945-46 . . . . 1,984 
1946-47 . . . . 2,048 
1947-48 . . . . 2,011 

*1934-38. 

wools. The "fleece" wools from east of the Great Plains grade 
70% or  more three-eighths blood or coarser. Nearly 60% of the 
total U.S. production in 1946 consisted of fine and half-blood wool. 

As can be seen in Tables 111 and IV, much of apparel type wool 
moves from the southern hemisphere producing areas to  the deficit 
areas, particularly to western Europe, but also in substantial 
amounts to the United States. Imports into the United States 
fluctuate widely with variable demand, domestic production mak- 

ing up a more nearly stable supply. 
Carpet wools make up slightly less than one-fourth of the 

world's wool clip. Only about one-third of the carpet wool pro- 
duced is exported as compared with an export of fully two-thirds 
of the apparel wools. Hence, carpet wools account for only about 
15% of the international trade in wool. These are not very uni- 
formly defined. The International Wool Study group considers 
as "carpet type" all wools coarser than 46s, although those coarser 
than 40s are more commonly so,recognized in the United States. 
Carpet wool also can be considered to be wool from unimproved 
sheep such as Chinese, East Indian, Donskoi, Smyrna-that is to  
say, those without Merino or English blood. However, a substan- 
tial proportion of the production from coarse crossbred sheep of 
English breed is used in carpet manufacture. 

With the introduction of meat refrigeration in ocean transpor- 
tation near the end of the 19th century, there was an important 
switch to meat production in Argentina and New Zealand; the 
mutton or crossbred sheep in these areas produces wools of 58s 
to 37s quality, much of which is also suitable for apparel manu- 
facture. However, the bulk of the Argentine production of this 
type and some of the coarser New Zealand wools are used in carpet 
manufacture. I t  is carpet wools from these areas which account 
for most of the carpet wools entering international trade. The 
major exporters are Argentina and Kew Zealand, with India, 
Pakistan and the near east in secondary positions. I n  Asia, eastern 
Europe and North Africa where sheep are generally of unimproved 
breeds and sheep rearing has to some extent a traditional rather 
than a commercial character, the wool is used largely in household 
or village industries, and even there, to a considerable extent, in 
carpet manufacture. 

TABLE V.- Carpet Wool Production 
(in ooo,ooo metric tons, greasy basis) 

I Item 1934-38 1 1947-50 1 average average average I 
1 Improved sheer, I I I I 

Argentina . . . . 
XewZealand. . . . 
British Isles . . . . 

Subtotal . . . . 
Unimproved sheep 

China . . .  
Other east ~ s i a n s  . . . 
Neareast . . . . 
North Airica . . . . 
Europe . , 
U.S.S.R. . . 1 Others . . 

I Subtotal . . . . 1 176 1 ?;a 1 s i r  I -" 1 Total carpet . . . 1 420 1 4;s 1 430 1 
Source: Food and Agriculture Organization, "Carpet Wool," Commodity Reports, 

Fibers, no. 4 (Rome, Nov. 1952). 

The chief carpet wool importing countries are the United States, 
the United Kingdom and the U.S.S.R. About half is consumed 
industrially, mainly in carpet manufacture; the other half is ab- 
sorbed locally in household or village industries, mainly in the less 
well-developed areas. 

During World War 11. wool prices were so controlled and sup- 
plies so managed that the big rise did not occur until the postwar 
period, particularly the period after the outbreak of hostilities in 
Korea, a t  which time the large wartime stockpile accumulation 
had been disposed of. 

Prices for carpet type wools lagged in the post-World War I1 
period as compared with apparel types. This was partly the result 
of finankial exchange difficulties but more largely of a less active 
demand in relation to supply, particularly as to the Argentine type 
wools. Competition with rayon and other man-made fibres also 
became an important factor. 

Because wool supply is so inelastic from one year to the next, 
demand factors generally dominate the price situation. Wool 
prices are among the most volatile, particularly under situations 
of war and international tension. 

Wool Processing and Use.-Though wool makes up only 
about 9% of the total fibre supply of the world, approximately all 
of it is put to apparel and household use. For  those uses i t  must 
be processed. 

The first stage or step in such processing is normally that of 
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sorting. Even the bales of wool which have been carefully classed 
must be examined fleece by fleece. Each fleece is carefully spread 
out and examined by touch and sight, then pulled apart. The dlf- 
ferent qualities, known as matching, are placed in separate bas- 
kets. This is a way of obtaining quality control, even if different 
qualities are later blended. 

Sorting or stapling was formerly a distinct industry, and to some 
extent it  is so still, though frequently the work is done on the 
premises of the comber or spinner. Clothing wools are separated 
and classed differently from combing wools, and in dealing with 
fleeces from different breeds. the classification of the sorter varies. 
In  the woollen trade short-staple wool is separated into qualities, 
known. in descending series from the finest to the most worthless, 
as picklock. prime, choice, super, head, seconds. abb and breech, 
and the proportions in which the higher and lower qualities are 
present are determined by the class of the fleece. In the worsted 
trade the classification goes, also in descending series, from fine, 
blue, neat, brown, breech, downright seconds, to abb. for English 
wools. The last three are short and not commonly used in the 
worsted trade. The greater proportion of good English long moo1 
will be classified as blue. neat and brown; it is only in exceptional 
cases that more than from 5Y0 to 8% is fine on the one hand, or 
of lower quality than breech on the other. Generally speaking, 
the best portion of a fleece is from the shoulders and side of the 
animal. The quality decreases toward the tail end of the sheep, 
the "britch" being frequently long, strong and irregular. The belly 
wool is short, worn and dirty, as is also the front of the throat, 
while on the head and shins the product is short, stiff and straight, 
more like hair than wool, and is liable to contain gray hairs. The 
colonial wools come classed, and consequently are only as a rule 
sorted into three or four qualities. Thus a 60s fleece may be sorted 
into 56s, ordinary 60s, super 60s and skirtings. 

Grease wool after sorting still contains the natural wax, the 
suint or perspiration salts and little or much foreign matter, dust. 
burs, etc., all of which must be removed before further processing 
takes place. The process of cleaning is called scouring. The 
qualities of the fibre may be seriously injured if this processing is 
not thoroughly and carefully done. If the wool is not perfectly 
cleansed it will dye unevenly and the manufacturing operations 
will be more or less unsatisfactory. Scrubbing in a series of tubs 
containing soap and soda in M ater is the long-established procedure 
still widely used. The water should be soft and pure, both to save 
soap and to avoid the formation of insoluble lime material which 
can be removed from the wool fibre only with much dificulty. A 
specially prepared potash soap has been the detergent principally 
used. Excess of uncombined alkali has to be guarded against and 
the soapy solution must not be too hot. The mechanical arrange- 
ments of the machines are such as to ensure the passage of the 
wool without undue lifting and "stringing"; to obviate the mixing 
of wool grease, sand. dirt, etc., once taken out of the wool 111th 
that wool again; to give time for the thorough action of the scour- 
ing agents. so that neither too strong a solution nor too great a 
heat be employed, and to allow of the ready cleansing of the ma- 
chines so that there is no unnecessary x7aste of time. In England 
the recognized type of Merino wool-mashing machine is the fork- 
frame boml. Three to five of these machines are employed. The 
scour is strongest and hottest in the first bonl (unless this is used 
as a "steeper ') as the no01 at  first is protected from the caustic 
by the vioo1 fat, etc., present. The last bowl is simply a rinsing 
bonl. TVith modern nip rollers botany wool is sufficiently dry to 
be passed on directly-say by pneumatic conveyors-to the card- 
ing. This the worsted spinner does, thereby saving time and 
money. The woolien spinner, however, may require the wool for 
blending. and so may require it dry and In a ht state for oillng. 
For English and crossbred wools more agitation in the scourlng 
bath may be desirable. If so. the eccentric fork action machine is 
employed, in which the agitation of the bath is satisfactorily con- 
trolled by the setting of the forks vhich propel the no01 forward. 
An average wool ~ i ~ i l l  be in the scouring liquor about elght minutes, 
the temperature ~ 1 1 1  vary from 1 2 0 '  F. to 110' I:. and the length 
of bath through x hich it will have passed mlll be from 48 to 60 ft. 

The main disadvantages of soap and soda scrubbing discussed 

above are slowness, some chemical &amage to the wool b y  the alka- 
line solution and the difficulty of disposing of the wash water 
and the accompanying grease without violation of antipollution 
laws. Attempts to apply modern technology and research to the 
cleaning of wool have not been highly successful. Considerable 
wool is scoured by the so-called dry cleaning or solvent method, 
utilizing benzine perhaps, particularly in the United States. Re- 
covery of the grease, however, is not easy; and sales of recovered 
grease have not sufficiently compensated for the solvent loss and 
distillation cost. A new method involving the use of water con- 
taining 3% alcohol in reaction with the suint salts has been found 
to emulsify the wool grease effectively, reducing it  from the nor- 
mal 1 2 7 ~  prior to scouring to less than 17~. Moreover, the  
grease is recovered rather easily from the wash by  raising the 
butyl alcohol concentration in the scouring water to  7%. This 
results in an upper layer of alcohol and grease which is removed. 
The grease and alcohol are separated by evaporating the alcohol. 
The liquid, which remains a t  3% alcohol contraction, is reused. 
The advantages of the process are that the wool fibres are  not in  
contact with an alkali and hence do not suffer deterioration. 
Moreover, the process is quicker and the equipment requires less 
space. 

After scouring the wool is dried in one way or another by  hot 
air, care being taken not to overheat the fibre in the process. If i t  
should be in a matted condition it is put into a free and loose con- 
dition in a special machine of rotating cylinders and hooked teeth, 
called a Willey. If the wool contains adhering vegetable matter, 
as the heavily burred wools of interior Australia or Buenos Aires, 
that must be removed before further processing. Some me- 
chanical devices are successful under some conditions but carboni- 
zation is more often utilized-immersing the wool for about 2 0  

minutes in a bath of dilute sulphuric acid follo~ved by draining 
and quick drying at  about 250" F.. after which the vegetable mat- 
ter is sufficiently carbonized to be crushed and removed by a 
duster. Any acid remaining is neutralized and the wool mildly 
scoured and again dried. 

IVool is a principal source of anthrax in humans, especially from 
contact with it  prior to the weaving and finishing operations. 
Coarse wools originating from countries and districts where an- 
thrax is a severe problem are the most likely sources. Grease 
wools are not so likely to be contaminated as pulled wools. Wash- 
ing or scouring may result in the spread of the microorganism t o  
previously uncontaminated material., But in g?neral, the danger 
diminishes considerably following scouring which reduces and 
perhaps germinates part of the spores as well as  removes dirt and 
extraneous material. High temperatures of drying are perhaps 
lethal, and dyeing of raw wool eliminates the danger. 

The United Kingdom sterilizes all .svo.ol from dangerous. sources. 
a t  a central sterilization plant' in Liverpool. I t  is %%shed for 
10 minutes in o. j% sodium carbonate S~lLIti0n at  3'7.8' C. This is 
followed by another washing in 3.5% soap solution for 10 minutes 
at  37.8" C. The third step is a ten-minute exposure to 2% formal- 
dehyde a t  37.8' C. This is follo

w

ed by a second formaldehyde 
wash of 1.8% for 10 minutes. I n  between each two of these steps 
the wool is rolled out so as to remove as much of the previous 
wash water as possible. The fifth step is to  rinse in a 0.25% 
formaldehyde solution at  37.8" C. Following this the wool is 
pressed out and dried in hot air a t  110" C., the temperature drop- 
ping rapidly so that the wool will not be scorched. After the ma- 
terial is dried it is blo~vn into baling presses. 

B ~ s z ~ o c ~ % ~ r ~ ~ . - H i r s c h  Munz, The  Australian W o o l  Industry (Syd- 
ney, 19j0) ; Gerda Blau, "Wool in The World Economy," J o z ~ m o l  of 
the Royal Statistical Society, rol. ciu,'part iii (1946) ; W. von Bergen 
and H. R. Mauersberger, Anzerica~z W o o l  Handbook ,  2nd ed (Xew 
Yorli, 1948) ; Percival Arthur LXJells, Wool- How Things Are Obtained, 
Educational Supply Association Ltd. (London, 1951). (J. K. R.) 

WOOL, WAR CONTROL OF. Wool is an indispensable 
article in war. No fibre has yet been discovered, the properties 
of which can equal, for the clothing of armies, its hygienic and 
durable qualities; while for munition purposes, such as felt 
mashers, for shells, guns, submarine and aeroplane engines. tor- 
pedoes. tanks, etc. and other equipment such as water-bottle 
covers, ~voo1 is essential. A soldier's clothing and equipment con- 
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sumes on a war basis from four t o  ten times the average wool 
consumption of a civilian in times of peace. 

The  question of wool supplies during the World War was in 
part met by each country from its domestic production, and by 
the utilisation of old woollens in the manufacture of new goods. 
By this latter method and by substitution by inferior materials, 
the German armies, in fact, maintained their military clothing 
supplies throughout the war on a level of efficiency adequate for 
their purpose, in spite of the Allied blockade which effectually 
prevented supplies of overseas wool from reaching Germany and 
her Allies. Germany achieved this, however, a t  the expense of 
her non-combatants, who had to rely largely upon inferior sub- 
stitutes for all their textile requirements. 

From the point of view of the Allies the importance of con- 
serving supplies could not be minimised. I t  was true that 85% 
of the wool production of Australia consisted of the finer merino 
quality not specially required for military purposes. After some 
discussion, however, the British Government agreed in the 
autumn of 1916 to purchase the whole wool production, exclud- 
ing local manufacturing requirements, of Australia and New 
Zealand on a f.0.b. basis of 55% over average pre war prices 
(1913-14) with the stipulation that this price should be main- 
tained for all military and other Government requirements both 
of Great Britain and of her Allies, but that in respect of civil 
consumption the fullest possible price should be obtained, and any 
net profit resulting be divided equally between the Treasuries 
of the imperial Government and the Governments of the common- 
wealth and the dominion. The purchase was repeated in prac- 
tically the same terms for the 1917-18 and 1918-19 seasons. 

I n  191 j the French Government had requisitioned its domestic 
wool clip on a price basis 25% over pre war, in 1916 the British 
Government requisitioned the British domestic clip on a level 
of 35% over pre war prices. The latter was a gesture rather than 
a necessity. I n  1917 the price paid for the British clip was raised 
t o  50% over pre war prices and in 1918 to 60%. 

I n s t i t u t i o n  of Control.-Owing mainly to  factors external to 
its own peculiar difficulties the War Office in the autumn of 1916 
found itself launched on a huge wool purchase scheme and had 
immediately to  devise ways and means of dealing with the raw 
wool which it now owned. I n  the first place, arrangements were 
made with the shipping authorities by which the wool was brought 
from Australasia by requisitioned shipping at  Blue Book rates. 
Special storage and transport arrangements had to be improvised 
both in Australia and at  British ports. I n  the previous spring an 
organisation had been set up  by the War Office for the valuation, 
collection, and distribution of the British domestic clip, a rela- 
tively small matter of ~zo,ooo,ooo lb. The Australian and New 
Zealand clips, amounting to about ~,ooo,ooo,ooo Ib., were valued, 
collected, and brought to  Australasian ports by a machinery set 
up by the selling brokers and other trade organisations under the 
supervision of their Governments, which worked amazingly well 
within a very short time. When it  is realised that whilst the 
average price of Australian wool was 153d. there were almost a 
thousand different prices in the schedules prepared, the detailed 
work of valuation alone will be appreciated. 

T h e  War Office then expanded its British wool purchase execu- 
tive under a wool controller to deal with the supplies of colonial 
wool now coming forward. The distribution of wool and tops to 
manufacturers a t  fixed prices made it possible to  fix also the 
prices a t  which the finished cloth was to be delivered. I n  making 
purchases of cloth and other textiles, the War Office contracts 
department up to the end of 1916 endeavoured to purchase within 
fixed prices, but owing to rising prices of raw material this method 
in practice broke down. Not only was wool now issued for 
military but also for civilian purposes, whilst control of the raw 
material gave automatically the opportunity of controlling the 
use to which machinery should be put and ensured the supply 
of finished war material a t  fixed prices. T o  cope with these diffi- 
cult problems a department of wool textile production was set up. 
The  shipping and political factors involved were not kno~vn by 
and could not, therefore, be justly appreciated by the trade. I t  
seemed, indeed, to a vast majority of those in the wool textile 

industry that an unnecessary degree of State control and inter- 
ference had been instituted and this was vigorously opposed. As 
a method of understanding, a board of control of the wool textile 
industries was set up consisting of Government officials, mainly 
brought in from the trade, employers' and also trade union rep- 
resentatives. This board in practice represented a buffer between 
the War Office and the trade, and under its auspices problems 
concerning the rationing and control of civilian trade wcre de- 
centralised. The responsibility, however, for meeting the increas- 
ingly growing demands not only of the British military, naval, 
and air forces, but of the armies of Russia, Belgium, Serbia and 
to a certain extent of Italy and France, and later the entire equip- 
ment in Europe of the American troops, remained with the 
responsible officials. I n  addition they were responsible for sup- 
plies of essential public services, both voluntary and Government, 
throughout the empire, including the Red Cross and prisoners of 
war organisations, post office, police and municipal requirements 
at  home and abroad, women's organisations, as well as such 
services as the Indian and Egyptian Government services, to- 
gether with the initiation and control of standard clothing schemes 
for the civil population and for the needs of demobilisation after 
the war. 

In  March 1918, when the British armies lost large reserves of 
stores in France, and the demands of the Allies and America were 
rapidly increasing, the department had to extend its production 
by over one million yards of material per week. I t  did this with- 
out apparent difficulty. A costings department was set up to  
investigate and fix conversion costs a t  each stage of production, 
but owing to technical complications the fixing of these rates 
was a most difficult business. The practical workings of a central 
statistical and costings staff necessarily lacked the flexibility of 
the normal play of individual units in competition. The system 
inevitably tended t o  fix the recognised conversion rate in excess of 
average efficiency, for otherwise output suffered. 

Success of t h e  Scheme.-Viewed broadly the scheme achieved 
its object. I t  produced necessary supplies at  a calculable price. 
To produce the varied and changing demands of peace at  com- 
petitive prices, the system must have broken down, but to meet a 
fairly standardised demand, in which finance as the governing 
factor was absent, the system was satisfactory, and inevitable in 
the circumstances of war. 

The wool purchase scheme was of special benefit to Australia 
and h'ew Zealand. During the first year of the purchase the 
imperial Government paid to the commonwealth and dominion 
Governments fz5,ooo,ooo and received for sales Lg30,ooo. By 
June 1918, it had paid out over f~oo,ooo,ooo and received not 
much more than i~o,ooo,ooo by the end of 1919. A year after 
the war the imperial Government had expended many millions 
sterling in the purchase of wool more than it had received and 
at the conclusion of hostilities it was responsible for about 
£ 75,ooo.ooo of wool accumulated in Australasian ports owing to 
lack of shipping to transport it. I n  addition, an arrangement was 
entered into by the surveyor-general of supply, who had been 
appointed in 1917 to control all War Office supply services, by 
which one clear season's (1919-zo) wool clip after the war was 
purchased by the imperial Government. During the war a large 
part of the South African clip was also purchased, on optional 
terms to growers, as well as that of the Falkland islands and of 
Iceland (from which country wool cargoes had been running the 
North sea blockade). East Indian wool was marketed at  fixed 
levels of prices under a special scheme. h'umerous proposals 
were from time to time put forward for the purchase of the wool 
clips of South America but were in turn all vetoed by the Treas- 
ury owing mainly to exchange difficulties. 

In all 9,895,000 bales (approximately 3,250,000,ooo lb. of 
wool) were purchased, for which approximately £300,000,000 
was paid and a net profit of £jo,ooo,ooo was divided equally 
between the British and colonial Governments. The aggregate 
sales of British wool amounted to L40.000,ooo on which a profit 
of fj,ooo,ooo was made. Within one year of the war the whole 
organisation of the department of wool textile production was 
liquidated, but owing to the new arrangement made with regard 
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to the further purchase, wool control was maintained, and a wool 
control board set up to advise the War Office and the liquidation 
commission concerning the various post-war questions which arose. 

Government wool control continued until 1921, when its func- 
tions were taken over by a company, called the British Australian 
Wool Realisation Association, referred to  as B.A.W.R.A. This re- 
arrangement was made in order to avoid the restrictions and 
international complications which direct Government trading in- 
volved, and, incidentally, to minimise domestic political inter- 
ference. During the post-war period the policy was followed of 
establishing price by the release of wool at auction at  calculated 
quantities and at  reserve prices based upon estimates prepared 
from centralised Government and other statistics, and this for a 
short time appeared very successful. The basing of potential con- 
sumption figures upon such estimates proved, however, within a 
short time unreliable. I n  spite of having at  its command the 
fullest possible information, and in addition, being in the enor- 
mously strong position of the largest holder of wool stocks, the 
wool control was unable to make any estimate of a useful nature 
of future wool consumption, or to control the market, and as a 
result its predictions on price did not eventuate, and sudden and 
severe slumps overwhelmed the world wool trade both in 1920 
and 1924. Apart, however, from this post-war experiment, which 
endeavoured somewhat unsuccessfully to control prices, i t  is gen- 
erally conceded that the wool control exercised during the war was 
justified in the circumstances and by its results. (E. F. H.) 

WOOL COMBING: see COMBING. 
WOOLF, VIRGINIA (1882-1941)~ English writer, daughter 

of Sir Leslie Stephen, married in 1912 Leonard Woolf. They con- 
trolled the Hogarth Press, nhich published most of her books. Her 
first novel, T h e  Voyage Out (191 5), was reallzed to be a remarkable 
book, and its success mas followed up with Night and Day ( 1 ~ 1 9 )  
and lacob's R o o m  (1922). Meanwhile, Mrs. Woolf had published 
several shorter experiments in a new method, which were collected 
in J!fonday or Tuesday (1921). In  this new style were written her 
next novels, Mrs. Dallozjay (1925), T o  the Lighthouse ( I  927), 
and, to a lesser extent. Orlando, a "biography" (19281. Among 
her later novels, The  Years (1937) was especially acclaimed by 
critics (nith whom, incidentally, she was in constant argument). 
Instead of writing novels in which the thoughts of the characters 
are to be deduced from what they say and do, or in which the 
thoughts of individuals are recorded to show to what sort of person 
they belong, Mrs. ilioolf chose to urite novels in which thought is 
so minutely revealed that words and actions lose much of their 
importance. The merit of her books lies partly in her understand- 
ing of those about whom she wrote, partly in the felicity with 
which she used words. These gifts placed her among the best liter- 
ary critics of her time; she published critical essays, The Com- 
m o n  Reader (1925) and The  Common Reader, Second Series 
(1932). 

Mrs. Lt7001f was drowned near Lewes, Sussex, March 28, 1941, 
and the coroner returned a verdict of suicide. 

WOOLLEN MANUFACTURE. The processes described in 
the article WOOL are common to English, cross-bred and botany 
wools, whether intended for woollen or for worsted yarns. From 
this point, however, differentiation starts. Wool may be manipu- 
lated with the idea of converting it into felt (q.v.) ,  "woollen" 
fabrics or "worsted" fabrics. 

Woollen a n d  Worsted.-In a general way it  may be said that 
woollen yarns are those made from short wools usually possessed 
of high felting qualities. These are prepared for spinning by the 
process of cardixg, a process which so thoroughly blends or mixes 
the fibres-long and short, black and white or coloured, or even of 
different materials-that a homogeneous fibrous mass in broad 
film form is obtained, which is then divided up longitudinally, as 
it emerges from the carder, into a number of pith-like filaments. 
These filaments are then extended into finer filaments and twisted 
to form the woollen thread upon the mule or mule-frame. 

On the other hand worsted yarns are generally made from the 
long lustrous varieties of wool; the fibres are so combed as to bring 
them as far  as possible parallel to each other; the spinning is 
usually effected on the frame, and the yarn is spun into a compact, 

smooth and level thread, which, when woven into cloth, is not 
necessarily milled or felted. At all points, however, woollen and 
worsted yarns and cloths as thus defined overlap each other, some 
woollens being made from longer wool than certain worsteds, and 
some worsteds made from short staple wool, carded as  well a s  
combed. The most fundamental distinction between the two rests 
in the crossing and intercrossing of the fibres in preparing woollen 
yarn, while for worsted yarn the fibres are treated by  processes 
designed to bring them into a smooth parallel relationship t o  each 
other. 

W o o l l e n  Y a r n  Manufacture- To obtain a sliver which can 
be satisfactorily spun into a typical woollen thread the following 
operations are necessary: willowing, oiling and blending, teasing, 
carding (two or three operations), condensing and possibly roving. 
Spinning upon the woollen mule or frame completes the series of 
operations all of which are designed to lead up  t o  the desired re- 
sult. Of the foregoing operations the carding is perhaps the most 
important as  it  is certainly one of the most interesting. At  t h e  
same time i t  must be fully realized that deficiencies i n  any  one of 
these operations will result in bad work a t  every subsequent pro- 
cess. For example, let an unsatisfactory combination of materials 
be blended together and there will be trouble in both carding and 
spinning. The roving operation included above is not always 
necessary. I n  the old days, if a really fine thread were required, 
roving was absolutely necessary, as the carder could not tu rn  off a 
sliver fine enough to be spun a t  one operation. To-day, however, 
with the "tape" condensers, such fine slivers can be turned off the  
condenser that it  is easy to  spin directly to  the required count. 

B l e n d i n g  and Oiling.-At the beginning of the 19th century 
woollen cloths were made of wool-some of them of the  very 
finest wool obtainable. To-day woollen cloths are made from any  
and every kind of material, of which the following are the  most 
important: noils (botany, cross-bred, English, alpaca and mohair), 
mungo, shoddy, extract, flocks, fud (short mill waste), cotton 
sweeping, silk waste, etc.; in fact it  is said that anything which has 
two ends to  it  can be incorporated into a woollen thread and cloth. 
I t  does not follow, however, that all woollen cloth is cheap and 
nasty. On the contrary the west of England still produces the 
finest woollen fabrics of really marvellous texture and beauty, and 
Batley, Dewsbury, etc., produce many fabrics which are certainly 
cheap and yet not cheap appearing. The first essential for  blending 
is that the materials to be blended should be fairly opened out. 
This is effected by passing each material, if necessary, through the 
willow or through the "fearnaught'-a machine coming between 
the willow and card-prior to  beginning the "blend-stack." Some- 
times i t  may be that a blending of different colours of wools to 
obtain a definite "colour mixture" is necessary, more often i t  will 
be a blending of various materials, such as noils, mungo, cotton, 
etc., t o  obtain a cheap blend which may be spun into a satisfactory 
warp or weft yarn. The blender proceeds as follows: first a layer 
of No. I material-say wool-is spread over the required area on  
the floor; i t  is then lightly oiled. A layer of No. z material-say 
noils-is now added to the first layer; then another layer of wool 
with rather more oiling; then No. z ,  then No. I with still more oil 
until all the material is built up  into layers in  the stack. The  stack 
is now beaten down sideyays with sticks or pulled, and then the 
more or less mixed mass is passed through the willow and fear- 
naught still further to mix it  prior to carding, where the t rue and 
really fine mixing takes place. After passing through the  fear- 
naught the material is sheeted and left to  "mellow," this no doubt 
consisting in  the oil applied distributing itself throughout the  ma- 
terial. If wool and cotton are blended together the wool must be 
oiled first, or the blend will not work to the greatest advantage. 
The oil may be best Gallipoli olive oil-which should not turn 
rancid-but there are many good oils-and unfortunately many 
bad oils-placed on the market a t  a reasonable rate which the 
really skilled judge may use to advantage. The percentage of oil 
varies from 2 %  to 12%-this remark applies both to the woollen 
and worsted trades-and there is no guide as to  the amount re- 
quired, saving and excepting experience, observation and common 
sense. Automatic oiling arrangements have now been applied in the 
woollen trade with a considerable amount of success, the sprink- 



WOOLLEN MANUFACTURE 
ling of the oil b y  means of a watering-can on the stack, made as 
described above, still being much in favour. The oil serves to 
lubricate the fibres, and to render them more plastic and conse- 
quently more workable, and to hold the fibrous mass together 
and thus prevent "fly" during the passage through the cards. 

Carding.-Carding was originally effected by hand, two flat 
boards with convenient handles, covered with teeth or card cloth- 

in?, serving as a means of teasing out lock by lock, fibre by fibre, 
reversing root to  tip and tip to  root, so that a perfect mixing of 
the fibres resulted. I t  was but natural that, when an attempt was 
made t o  render the carding operation more mechanical, the opera- 
tion should be converted into a continuous one through the adop- 
tion of rollers in  place of flats. Flats combined with rollers still 
maintain their position in cotton carding, but in wool carding the 
pure roller card is employed. The factors of carding are size of 
rollers, speeds of rollers, inclination and shape of teeth and density 
of card clothing. Probably no operation in the textile industries is 
so little understood as carding. Thus the long wool carder would 
think a man an idiot who suggested the running of the teeth of the 
various cylinders actually into one another, while the short mungo 
carder regularly carries out this idea, and so on. The  underlying 
principle of carding, however, is shown in fig. I, in  which a sec- 
tional drawing of part of a card is given. The wool is carried into 
the machine on a travelling lattice and delivered to the feed rollers 
A, A', A" of which A and AN in turn are stripped by  the licker-in 
B working a t  a greater speed point to smooth side. This in turn is 
stripped by the angle stripper C again working a t  a greater speed 
point to  smooth side, which in its turn is stripped by the breast D 
-the "carrying-forward" and swiftest carding cylinder in the ma- 
chine. The swift carries the wool forward past the stripper E- 
which as a matter of fact is stripped by the swift still working 
point t o  smooth side-into the slowly retreating teeth of the first 
worker F, which, being set a fair distance from the swift, just 
allows well laid-down wool to pass, but catches any projecting and 
uncarded staples. The worker in its turn is stripped by the strip- 
per E, which in turn is stripped by the swift as already described. 
The passage of the wool forward through the machine depends up- 
on its being carried past each worker in turn. Thus from beginning 
to end of a machine the workers are set closer and closer to the 
swift, so that the last worker only allows completely carded wool to 
pass it .  Immediately on passing the last worker F' the wool is 
brushed up  on the surface of the swift by  the "fancy" G--as a rule 
the only cylinder whose teeth actually work into the teeth of the 
swift and the only cylinder with a greater surface speed than the 
swift. The swift then throws its brushed-up coating of wool into 
the slowly retreating teeth of the doffer H, which carries it  forward 
until angle stripper C' strips the doffer, to  be in its turn stripped 
by swift D' and so on. The speeds of the cylinders are in the first 
place obviously dependent upon the principle of carding adopted, 
the greater speed always stripping (save in the case of the fancy). 
As to whether the speed shall be obtained by  actual revolutions or 
by a larger diameter of cylinder depends upon the nature of the 
wool to  be carded (long or short), the part which each cylinder 
has to  play in the card, and upon the question of wear of clothing 
and power consumed. As a rule the strippers are all driven from a 
smaller circumference of the swift to  obtain conveniently the 
necessary reduction in speed, and the slowly revolving workers are 
chain driven from the doffer, which indirectly receives its motion 

from the swift. The principles involved in the relative inclinations 
of teeth are very apparent, but the principles involved in the 
relative densities of teeth on the respective cylinders are again 
much involved and little understood. 

A complete scribbler or first card engine consists of a breast, or 
small swift, and two swifts with the accompanying workers, strip- 
pers, fancies, doffers, etc. The wool is stripped from this card as a 
thin film by means of the doffing comb. This film is sometimes 
weighed on to the next machine-whether intermediate or con- 
denser-a given weight giving a definite count of condensed sliver. 
Should an intermediate carder be employed, there must be an 
automatic feed, taking the wool, as stripped from the last doffer of 
the intermediate, and cross-feeding it  evenly on to the feed sheet 
of the condenser. I t  is now more usual t o  automatically weigh into 
the scribbler and automatically feed the condenser or, if an inter- 
mediate is employed, both the intermediate and condenser. The 
condenser is a one-swifted or two-swifted card, the only difference 
in principle being that, whereas the sliver comes out of the 
scribbler or intermediate in  one broad film, it  is broken up into a 
number of small continuous slivers or films as it issues from the 
condenser, each one of which will ultimately be drafted or drawn 
out and twisted into a more or less perfect thread. These slivers- 
which are delicate and pith-like in substance-are wound on t o  
light bobbins, and these bobbins are placed on the mule for the 
roving, or final spinning operations. There are many forms of 
condensing mechanisms such as the single-doffer, the double- 
doffer and the tape-condensers, which cannot be described here. 
Mule Spinning.-The principles involved in mule spinning are 

comparatively simple, but the necessary machinery is very com- 
plex; indeed it  is questionable if a more ingenious machine than 
the mule exists. The pith-like slivers received from the card must 
be attenuated until the correct count of yarn is obtained; they 
must be twisted while this attenuation or drafting is in process, 
otherwise they would at  once break; and after being attenuated to 
the required fineness the requisite number of turns must be in- 
serted. Great stress must be laid on the effects of what is termed 
the "drafting-twist" noted above; it  is probably this simultaneous 
drafting and twisting which develops the most pronounced char- 
acteristics of the woollen yarn and cloth, and differentiates it  en- 
tirely from the worsted yarn and cloth. The mule (see fig. 2) con- 
sists fundamentally of the delivery cylinders A, upon which the 
sliver bobbins B from the condenser are placed, which deliver the 
slivers as required to the front delivery rollers C (these rollers 
controlling perfectly the delivery of sliver for each stretch of the 
carriage), and the carriage EE carrying the spindles which may be 

run close up to the front delivery r ~ l l e r s  and about two yards 
away from them to effect the "spin," which is of an intermittent 
character. The spindles D are turned by bands passing round a 
tin drum K in the carriage, but this motion, and every other mo- 
tion in the mule, is controlled perfectly from the headstock. In 
brief, the operation of spinning is as follows: as the carriage be- 
gins to recede from the delivery rollers these rollers deliver con- 
densed sliver a t  about the same rate as the carriage with its 
spindles moves out, the spindles putting in  a little twist. When the 
carriage has perhaps completed half its traverse (say 36") away 
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from the front rollers these suddenly stop delivering the condensed tirely upon the roots of its host plants, causing swellings and 
sliver, the carriage travelling more and more slowly outwards until other deformations and interfering seriously with the sap flow. 
it completes its traverse, drafting the sliver out to perhaps double I n  the southern part of its range it lives for the most part above 
the length. This drafting could not be effected but for the "draft- ground, preferably upon suckers from the trunks but also upon 
ing-twist," which, running into the thin parts of the yarn during normal twigs and even upon leaves. In  south England and most 
drafting, strengthens them and thus from beginning to end equal- parts of Europe, the aerial form predominates. This form is con- 
izes the thread. Upon the completion of drafting the spindles are centrated upon the tender growth and is conspicuous, the colonies 
thrown on to "double speed" to complete the twisting of the 72" appearing as whitish cottony masses beneath which are thc reddish 
of yarn just spun as rapidly as possible, the carriage being allowed insects themselves. The winter eggs are laid in crevices of the 
to run inwards for s few inches, to allow for the take-up due to bark on elm and occasionally on apple, and hatch in the spring. 
twisting. The mule now stops dead, backs-off the turns of yarn They develop parthenogenetically, winged forms,appearing occa- 
from the top of the spindle to the bottom, the faller H wire falls sionally, by means of which the insect spreads. I n  the United 
into position to guide the thread on to the spindle to form the re- States, the fourth generation is winged and migrates from elm to 
quired cop G, and the counter-faller I wire rises to maintain a nice apple. There are usually seven generations each summer. 
tension on the yarn. The carriage now runs in, the spindles being At present the insect is known in nearly all the European coun- 
revolved to wind up the yarn, and, in conjunction with the guiding tries, in a number of South American countries, and also in Japan, 
on of the faller wire, builds up a firm cop or spool. Australia and New Zealand. Like all plant lice, i t  has many 

JYoollen mules are made with several hundred spindles and of natural enemies among insects; its one specific parasite, Aphelinus 
varying pitch to suit particular requirements. Thus if the mules mali ,  has been widely acclimatized. (L. 0. H.) 
are to follow a set of say three machines with a tape condenser, WOOLMAN, JOHN (1720-17j2), U.S. Quaker preacher 
and are required to spin fine counts, the pitch of the spindles may whose Journal is recognized as one of the classic records of the 
be much finer than ordinarily, but a greater number will be re- inner life. \vas born on Oct. IS) ,  1720 at  iincocas in the present 
quired to work up the sliver delivered by the set of machines. area of Burlington county, N.J. The son of a Quaker farmer. 
There are many other details whichrequire careful consideration; Woolman spent his youth working on his father's farm. At the 
the inclination of the spindles, for example, must be suited to the age of 21 he moved into the to--n of Mount Holly. S . J . ,  to  enter 
material to be spun. trade and at this time made his first appearance in the ministry, 

The mule-frame to which reference has been made is a ring- a in which he learned, he said, "to watch the pure opening.'' 
spinning frame arranged to spin condensed woollen slivers con- In  keeping Tvith Quaker practice. 1Voolman exercised his ministry 
tinuously, thus producing about double the weight per spindle as without financial remuneration; in 1743 he took up tailoring. which 
compared with the intermittent mule. Drafting-twist is introduced afforded a modest income, augmented at  times by work as a sur; 
in this case between two pairs of drafting rollers by a "twizzler" veyor, conveyancer and schoolmaster. From 1743 to his death 
which, however, only inserts false twist. The true twist is inserted on Oct. i. 1772, at York. England. --here he had gone to attend 
later by the spindle and traveller. This method of spinning neces- the quarterly meeting of the Society of Friends, he made frequent 
sitates more twist than that necessary in mule spinning SO that and often arduous preaching journeys, visiting, among other 
"frame" woollen yarn is most suitable for warp and is usually not places, Maryland's east shore, where he carried to the owners his 
soft enough for weft yarn. message against slaveholding; the Rhode Island coast. where he 

The yarn as delivered by the mule is "single" and will serve as brought his antislavery doctrines to the attention of shipowners. 
warp or weft for the great bulk of woollen cloths, warp being as a because he recognized the north's interests in that institution. 
rule twisted harder than weft. Sometimes for strength, sometimes In Indian villages of the Pennsylvania frontier he supported Mora- 
for colour, however, it will be necessary to twist two or more of vian missionary attempts, sought to curtail the sale of rum to the 
these single strarlds together. This is best effected on a twisting Indians and \vorked for  a more just Indian land policy. 
frame of the ring type, which consists of delivery rollers, to de- Woolman maintained a strict manner of life; making his trips on 
liver a specified length of yarn in relationship to the turns of the foot  \Thenever possible, undyed garments and abstaining 
spindles, and the spindles, which serve to put in twist and to wind from the use of any product connected with the slave trade. I n  
the Yarn upon the bobbin or tube, which they effect by reason of his work against slavery he was successful in getting Quaker com- 
the retarding action of the traveller. Fancy t\vists such as knops, munities to go on record against that institution and in persuad- 
loops, slubs, etc., may also be produced if the frame is fitted UP ing many individuals to free their slaves. His Journal, published 
with two pairs of delivery rollers and two or three special but in 1774,  Tvas begun in his 36th year and continued until his death;  
simple appliances. (For woollen and worsted weaving, see it is a major document of American religious experience, written 
WORSTED ILIANUFACTURE.) (A. F. B.) in a style of distinguished purity and simplicity. His other writ- 

WOOLLEY, MARY EMMA (1863-1947), U.S. educa- ings include Some  Considerations on  the Keeping of Negroes (pt.  
tionist, was born a t  South Nonvalk, Conn., on July 13, 1863. i, 1754; pt.  ii: 1762) ; Consideratio?2s on  Pure lVisdom and H u m a n  
She was instructor a t  Wheaton college, Norton: Mass., 1886-91, policy, on  Labour, on Schools, o?z the R igk t  u s e  o f  the Lord's O u t -  
before going to Brown university, where she was graduated in ward G i f t s  (1758); Consideyatiolzs on  the True  Harmony  o f  .$fan- 
1894. She was a teacher of biblical history in Wellesley college, kind, and H~~ ~t zs t o  & Maintained (1770) ; and A it'oyd 
1895-98, becoming in the latter Year professor and head of the Remembrance  and Ca~~ t io?z  t o  the  Riclt, originally titled A Plea 
department of biblical history and literature. From 1900 to 1937 for t he  poor ( I  793), 
she was president of Holyoke college and became one of ~h~ rt'orks bvoolman ( I  774)  is the major edition, The  
the most influential women educators in the United States. She most complete edition of the ~~~~~~~~l is that of A, M, Gummere 
died Sept. 5, 1947, a t  Westport, N.Y. ( 1 ~ 2 2 ) ,  and the best-known edition is that of John Greenleaf 

WOOLLY APPLE APHID, an American aphid (Eriosoma Whittier (187 I ). 
lanigerzlm), sometimes called the ~~100lly root-louse of the apple. B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ , - F ~ ~  ~~~l~~~~~ life, see A. M. Gummere's introduc- 
Although probably of American origin, this insect has become a tion to the Journal; see also lives b y  \V. T. Shore (1913) ; F. V. Morley 
cosmopolitan pest of the apple and pear. Making its appearance (1926) ; I .  Whitney (1942). His ~vritings are considered in M. C. Tyler, 
in England toTvard the close of the 18th century, it became known Literary Histor? of the -4merican Rep'olution (1897). (L. z.) 
as the American blight; and either from England or from Amer- WOOLSACK, a sack stuffed with wool and covered with 
ica it has been cariied to many different parts of the world, red cloth upon which the lord chancellor sits in the house of 
probably on nursery stock. It is likely to  have been an indigenous lords. Originally there were four woolsacks in the parliament 
pest of Crataegus and to have established at  an early date an chamber, upon which were seated the judges. barons of the 
alternate food plant in the American elm. exchequer. sergeants-at-law and masters in chancery. The upper- 

I n  the northern part of the United States and in general most woolsack now alone survives, but it is regarded as technically 
throughout its whole northern range, the insect lives almost en- outside the precincts of the house. 
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WOOLSEY, THEODORE DWIGHT (1801-1889), U.S. 

educator, scholar, president of Yale and powerful leader in Ameri- 
can higher education, was born in New York city, Oct. 31, 1801, 
a nephew of the "Hartford wits" Timothy and Theodore Dwight 
(see DWIGHT) and descendant of Jonathan Edwards. He gradu- 
ated head of his class a t  Yale in 1820 and in 1831 was appointed 
professor of Greek there. Elected president of Yale in 1846, 
Woolsey bent his innovating forcefulness to the improvement of 
scholarly standards and to a foresighted university expansion. 
During his administration (1846-71) the scientific school was 
founded. the first American Ph.D. was awarded (1861), the first 
college school of fine arts was established, the law and divinity 
schools were rejuvenated, the corporation was reorganized and 
the "government of the faculty" was affirmed. 

Woolsey's editions of the Greek tragedies brought the advanced 
methods of German scholarship to U.S. colleges, and his Zntroduc- 
tion to  the Study of International Law (1860) and Essay on Di- 
vorce and Divorce Legislation (1869) went through many editions. 
After retiremerit he wrote his Political Science (1877) and Com- 
munism and Socialism (1880), and headed the U.S. commission 
for revision of the New Testament. Woolsey died July 1, 1889. 

His son, THEODORE SALISBURY WOOLSEY (1852-1929), was a 
jurist and professor of international law a t  Yale law school. 

See biography by H .  E Starr in the Dictionary o f  American Biog- 
raphy;  George A King, S.J., Theodore Dwight Woolsey:  His Politzcal 
and Social Ideas (1956). (G.  W P ) 

WOOLSTON, THOMAS (1670-1733), English deist, born 
at  Northampton, entered Sidney Sussex college. Cambridge, in 
1685 and was elected a fellow in 1691. After studying Origen, he 
devoted himself to the allegorical interpretation of Scripture and 
advocated its use in his first book, The Old Apology for the Truth 
of the Christian Religion Against the Iews and Gentiles Revived 
(1705). In  1720-21 Woolston's open challenges to the clergy 
brought him into trouble. I t  was reported that his mind \$as dis- 
ordered and he lost his fellowship. From 1721 he lived in London, 
on an allowance of F30 a year from his brother and other presents. 
His influence on the deist controversy began with his book The 
Moderator B e P ~ e e n  an Infidel and an Apostate (1725). Woolston 
denied the proof from miracles. called in question the resurrection 
of Christ and other miracles of the New Testament and maintained 
that they must be interpreted as types of spiritual things In a 
series of Dzscozuses, he applied his principles to the miracles in 
detail. The six Discoz~rses, 30.000 copies of vhich were apparently 
sold, appeared between 1727 and 1730, and for these publications 
he was tried in 1729 and sentenced to pay a fine, ~ \ i t h  imprison- 
ment until paid, and also to a year's imprisonment and to give 
security for his good behaviour during life He failed to find this 
security and remained in confinement until his death on Jan. 27, 
1733. See also DEISM. 

BIBLIOGR~PHY.-Life  of Woolston prefixed to his W o r k s  in five vol- 
umes (1733) , Memoirs o f  the Li fe  and Writings o f  M r .  William 
Whis ton ,  2nd e d ,  pp. 231-235 (1749) ; J Cairns, Unbelief i n  the Eight- 
eenth Century (1880) ; E Sayous. Les Dlistes anglais et le chrzstzanzs~ze 
principalement depuis Toland lusqu'a Chubb,  1696-1738, pp. 122-145 
(1882). 

WOOLWICH, a metropolitan and parliamentary borough of 
London. Eng., 10 mi. E.S.E. from the city. I t  is the easternmost 
borough of London and is bounded north by the Thames and Essex 
and east and south by Kent. Pop. (1951) 147,891. Area 12.9 
sq.mi. The borough was formed in 1899 by the amalgamation of 
the parishes of iVoolwich2 Plumstead and Eltham. I t  returns two 
members to parliament, for f oolwich East and Woolwich West. 

\Vool~vich is mentioned as Uuluuich in a legal document of 918. 
In  Domesday Book the manor is mentioned as Hulviz ("a hill 
reach'!) and consisted of 63 ac. of land. The Roman Ratling 
street crossed Shooter's hill, and a Roman cemetery and various 
fragments of pottery, etc., have been dug up. Early in the 16th 
century Woolwich rose into prominence as a dockyard and naval 
station. Ships were built there in the reign of Henry VII, but it 
was with the purchase by Henry V I I I  of two parcels of land in the 
manor, called Boughton's docks, that the foundation of the town's 
prosperity was laid. The building of the "Henry Grace & Dieu," or 
"Great Harry" (1,000 tons), in 1514 marked an epoch in its his- 

tory. Woolwich remained the chief dockyard of the royal navy 
until the introduction of iron shipbuilding; the dockyard was closed 
in 1869 and the site taken over by the war office for storage pur- 
poses. 

In 1667 Woolwich Warren was fortified against the Dutch fleet; 
by 1683 gun carriages were being broken down and the royal car- 
riage factory had originated; in 1716 guns were first cast a t  
Vl'oolwich Warren and the royal gun factory had been started. 
Woolwich U'arren was the headquarters of the royal artillery from 
1716 until 1775 when it moved to Woolwich common, on the east 
side of which the Royal Military academy, founded in 1741 inside 
the arsenal, was moved to new quarters in 1806. I t  was planned 
to transfer the academy to Sandhurst (q .v . )  in 1940, but because 
of World War 11. the present academy (the result of the amalga- 
mation of the Royal Military college and the Royal Military 
academy) did not come into being until 1947. In  1805 Woolwich 
Warren mas renamed the royal arsenal. The Rotunda museum, 
presented to the royal military repository by the prince regent after 
1815, contains arms, models of ships, etc. 

North Woolwich, across the river, is connected with Woolwich 
by a ferry and a footway tunnel. I t  contains large telegraph and 
gas works, parts of the Royal Albert and King George V docks 
of the Port of London and the Royal Victoria gardens (ten acres). 

Plumstead, embracing four medieval manors, is entirely a resi- 
dential and shopping area. 

At Eltham, the banqueting hall (15th century) of the royal pal- 
ace (c .  1300), last lived in by James I, has been incorporated into 
Eltham hall, now used as an army school of education. Eltham 
was a royal manor at  the time of Edward the Confessor and con- 
tains many 15th- and 16th-century houses. Eltham is a residential 
area. 

WOOLWORTH, FRANK WINFIELD (1852-1 919), U.S. 
merchant, was head of the chain of five-and-ten-cent stores bear- 
ing his name. Born near Rodman, N.Y , on April 13, 1852, he 
attended public schools and for a brief period a business college 
at  Watertown, N.Y. After working as a clerk in various stores, 
he opened a "five-cent" store in Utica, N.Y.. in 1879 with the help 
of W. H Moore, one of his early employers. His idea a a s  to sell 
a large variety of goods at  one fixed price. Although that store 
was a failure, he established later in the same year a "five-and- 
ten-cent" store, with a larger selection of merchandise, in Lan- 
caster, Pa. The second enterprise proved successful and was 
followed by other stores in various cities. 

IVoolnorth's brother, C S. \t7001worth, his cousin Seymour H 
Knox and his close friends F. 31 Kirby and E. P. Charlton, as 
~vell as his mentor Moore later all started similar stores of their 
onn. They in general refrained from competing ~71th each other 
and managed independent units until 1912, uhen they were merged 
into the F. IT IToolnorth company. 'IThen Woolnorth died at  
Glen Cove, L.I., on April 8, 1919, his company was operating more 
than 1,000 stores and he had accumulated a personal fortune of 
many millions of dollars. 

The Woolworth firm continued to expand after his death and 
hundreds of new stores were opened, not only in the United States 
but also in several other countries, including Canada, Great Brit- 
ain, Germany and Cuba. 

See John K .  Winkler, Five and T e n :  T h e  Fabulous L i fe  o f  F. W .  
Woolworth (1940). 

WOONSOCKET, a city of Rhode Island. U.S., in Providence 
county, is on the Blackstone river 15 mi. ?J W, of Providence. 
Most of the city is densely settled with much multiple housing and 
many churches. More than 75% of the people are Roman Catho- 
lic and of French-Canadian descent. Woonsocket is a part of the 
Providence-Pawtucket standard metropolitan statistical area. 
(For comparative population figures see table in RHODE ISLAND: 
Populatzon.) 

The city is industrial ~ i t h ,  in the 1960s, heavy but sharply de- 
clining dependence on textiles, princ~pally woolens and worsteds. 
Other leading manufactures included rubber products, fabricated 
metals and machinery, and apparel. 

The first structure in uha t  is now Woonsocket was a sammill 
built by Richard Arnold in 1666. Water poner attracted the earli- 
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est cotton-spinning mill about 1810, and the first plant for spinning Worcester also wrote ilnnales rerum Anglicarunz, a work of some 
and weaving wool was erected by Edward Harris in 1840, Woon- value for the history of England under Henry VI. This was published 
socket, was once part of cumberland and ~~~~h smithfield. by T. Hearne in 1728, and by Joseph Stevenson for the "Rolls Series" 

with his Letters and Papevs Illustrntiz~e o f  the IVars o f  the English i n  
a separate lS7'. Its is said have de- France During the Reign of Henry VZ (1864). Stevenson also printed 

rived from the Indian Miswosakit, meaning "at the very steep. here collections of papers made by bTorcestcr respertin~ the wars of 
hill" (Woonsocket hill in North Smithfield). I n  1888 it was in- the English in France ant1 Normandy. IVorcester's other ~vritings 
corporated as a ,-ity and from 1953 had a ~ s t r o n g - m a y o r ~  form include the last Acta &mini Juhannis Fastol!. See the Paston Let ters  

edited by J .  Gairdner (1904);  and I?. A. Gasquet, An Old English of government with a unicameral governing body. (V. H.  WH.) a,ad Other Essays  (1897), 
WORCESTER, EARLS AND MARQUESSES OF. WORCESTER, a city, county and parliamentary borough and 

Urso de Abitot, constable of Worcester castle and sheriff of War- the principal and cathedral town of ]vorcestershire. Eng., 11 I mi. 
cestershire, is erroneously said to have been created earl of ; " 4 . ~ .  of London by road, pop. ( 1 9 j r )  j 9 , 7 0 3  Area 8.4 sq.mi. 
Worcester in 1076. Waleran de Beaumont (1104-66)) count of The town lies near the middle of the county on the Severn river, 
Meulan in France, a partisan of King Stephen in his war with the chiefly on its left bank, and the cathedral of pinkish-gray sandstone 
empress Matilda, was probably earl of Worcester from 1136 to stands on a ridge above the river, 
1145. He  was deprived of his earldom, became a crusader and died ~ h ,  first cathedral was the church of s t .  peter built by mis- 
a monk. sionaries before 680, in which year Bosel. a monk of \$'hitby, be- 

From 1397 to 1403 the earldom was held by Sir 'Jhmas Percy came its first bishop. In 969 Bishop Oswald (later St .  Osnald) 
( c .  1343-1403), who in 1403 joined the other Percys in their re- acquired St. Peter's for  the Benedictine monastery of St. M a r y ;  in 
volt; he was taken prisoner a t  Shrewsburyand subsequently be- 983 he completed a new cathedral dedicated to the Blessed Virgin 
headed, the earldom becoming extinct. The title of earl of Worces- &tary, The present building ,+-as begun by Bishop i\7ulstan (Wulf-  
ter was revived in 1421 .in favour of Richard Beauchamp, Lord in Io84 next to ,  and eventually superseding, the earlier ones. 
Abergavenn~, but lapsed on his death in 1422. The next earl Little remains of the original besides the crypt. ~vhich inspired 
was John Tiptoft, or Tibetot, a noted Yorkist leader during the the building of the circular chapter house (about 1.140) in which 
Wars of the Roses! who was executed in 1470. On the death of his the great central pillar supports the roof. \Vhen St .  Wulstan was 
son Edward in 1485 the earldom reverted to the crown. canonized in 1203 pilgrims flocked to the cathedral, and in 1216 

In Feb. 1514 the earldom was bestowed by Henry VI l I  on King John was buried there. After the fires of 1713, 1189 and 
CHARLES SOMERSET (c. 1460-1 j ?6) ,  a bastard son of Henry Beau- 1 2 0 2 ,  when the city, castle and cathedral suiiered much damage, 
fort,  duke of Somerset. Having married Elizabeth, daughter of the latter was restored (finished 1218)  and rededicated to "St. 
William Herbert, earl of Huntingdon, he was styled Baron Herbert Mary, Mother of God, and the Blessed Apostle St.  Peter and the 
in right of his wife, and in 1506 he was created Baron Herbert of Holy Coniessors Os\vald and Ff~ulstan." Bishop Blois built the 
Ragland. Chepstom and Gower. He  was chamberlain of the house- Lady chapel in 1224 and rehuilt the choir, which was finished by 
hold to Henry VIII .  His son HEKRY. 2nd earl (6. 1495-1549), Bishop LVaiter de Cantilupe. In 131; Bishop Thomas de Cobham 
obtained Tintern abbey after the dissolution of the monasteries. began rebuilding the nave and erected the Jesus chapel as a chan- 
The title descended in direct line to HENRY: the 5th earl (1577- try. The reconstruction of the tower --as finished in 1374. and the 
1646). who advanced large sums of .money to Charles I at the out- following year \Irakefield became bishop and began rebuilding the 
break of the Great Rebellion and  as created marquess of Worces- cloisler and reiectory ( 1 1 0 ~  the college hall for the li'orcester Ca- 
ter in 1643. thedral King's school). The misericords \\-ere carved in 1379% and 

EDWARD SOMERSET, 2nd marquess of Worcester (1601-671, the with the building of the north porch in 1386 the cathedral was com- 
inventor. was earlier known by the title of earl of Glamorgan, plete. In I joz Prince Arthur's chantry was added, but  in I 538 
conferred somewhat irregularly by Charles I in 1644. The "Gla- Henry \.'I11 destroyed the shrines of the two saints Os'rvald and 
morgan treaties'' negotiated by him ~vith the Irish Catholics Li'ulstan before dissolving the monastery in I 540. I n  the charter 
alarmed Protestant opinion. and under the Commonwealth he was for the new foundation ( I  j 41) the church is styled "The Cathedral 
formally banished from England and his estates were seized. At Church of Christ and the Blessed Mary the Virgin, of Worcester." 
the Restoration his estates were restored, and he claimed the duke- Tlvice the cathedral suffered terrible defacement, in I j j I  after the 
dom of Somerset promised to him by Charles I ;  but he did not ob- publication of the new prayer book and during the Civil \Var when 
tain this, nor was his earldom of Glamorgan recognized. His Cen- it was turned into stables, and books were burned and windows 
t z ~ r y  o j  the Names  und Scantlings of S z ~ h  Inventions as at Present and carvings smashed. The outside was recased and the inside 
I Can Call to Lfind t o  Have Tried and Perfected was published in repaired in 1859. 
1663. The Queen Anne guild hall was built in 1721-23 and restored in 

His only son HENRY (1629-1 ~ o o ) ,  the 3rd marquess, abandoned 18;;-80; the county or shire hall, in the Ionic style. stands next 
the Roman Catholic religion and was a member of one of Crom- to the 1:ictoria institute, which houses the technical and a r t  
well's parliaments. But he was quietly loyal to Charles 11, who in schools, public library: museum and art gallery. There are many 
1682 created him duke of Beaufort. As the defender of Bristol, timber-framed houses still in existence, among them the Grey- 
the duke took a considerable part in checking the progress of the friars (148o), built when Franciscans and Dominicans settled in 
duke of Alonmouth in 168j.  but in 1658 he surrendered the city the city. 1Iuch older (108j j  is the Commandery! founded by 
to William of Orange. He  inherited Badminton, still the residence St.  Wulstan as a hospital and now in private hands; the hall was 
of the dukes of Beaulort. The \\'orcester title was henceforth restored to its original condition in 1954. The oldest churches are 
merged in that of Beaufort. HEKRY, the 7th duke (1792-1853), St. Helen's (680). now occupied by the T.M.C.A., and St. Alban's 
was one of the greatest sportsmen of his day, and the Badminton (8th-century), now the home of Toc H .  St.  John-in-Bedwardine 
hunt oved much to him and his successors. is a 12th-century church and so was St. Andrew's, but all that  re- 

WORCESTER, WILLIAM ( c .  1415-c 1482), English mains of the latter is its tower and tall tapering spire (2454 ft.) 
chronicler. was a son of m7illiam of Worcester, a Bristol citizen, standing overlooking the river opposite the county cricket ground. 
and is sometimes called IVillian~ Botoner. his mother being a On the left bank, farther up, is Pitchcroft, the race course; there 
daughter of Thomas Botoner. He was educated at Oxford and are several public parks. 
became secretary to Si: John Fastolf. JVhen the knight died in LVqrcester was once an important wool town. Queen Elizabeth I 
Iqj9. ii'orcester, although an executor. found that nothing had in I j;4 granted a charter to the Clothier's guild, a rich and power- 
been bequeathed to him, and with a colleague. Sir iVilliam Yelver- ful body which virtually ruled the city. The oldest trade is gloving 
ton. he disputed the will, obtaining some lands near Sorwich and in (since the 13th century), and other varied industries include porce- 
Southtvark. He died about 1482. His Itinf:i.ariz~~n of England is lain (since 1751). engineering, sauce (since 184j) ,  hardware and 
of great value. Portions were printed by James Nasmith in 1778, carpets (since 1 8 3 5 )  Worcester is also a market tov\.n lying in 
and the part relating to Bristol is in James Dallaway's Antiquities rich agricultural country with good transport connections by road, 
o j  Bristowe (Bristol, 1834). rail and water. For centuries there have been important markets 
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and an annual hop fair, ram sale and horse fair. 

History.-n7irecestre in Domesday Book, later Worcester, be- 
came an important tonn after the Synod of Whitby in 664 and the 
formation of a new see to serve the tribe of Huiccas by 6 j g  Built 
where the Severn, mhich formed the boundary ni th IVales. \\as 
forded. it was walled in Alfred's reign. One of the six remaining 
copies of the .Anglo-Saxon chronicle mas made by the Benedictine 
monks there. In 1189 Richard I granted it its first charter, and 
i t  was made a county of itself in 1621. King John was a fre- 
quent visitor and was eventually buried in the cathedral between 
the shrines of the t n o  saints in 1216, and in I 502 Pnnce Arthur 
was buried there with magnificent ceremony. At the Dissolution 
the prior became the first dean of the cathedral; as part of the new 
foundation the Cathedral Grammar school (now the King's 
school) \\as opened In I 541. and as a result the much old& school- 
now the Royal Grammar school-nas temporarily closed but re- 
vived ahen  Queen Elizabeth I visited the city and cathedral in 
1575. Samuel Butler nas  a pupil of the King's school, and Adam 
Lindsay Gordon, the natlonal poet of Austrnl~a, of the Royal 
Grammar school The bishop of &'orcester's register contains the 
two entries of 1582 concerning the marriage of TITllliarn Shakes- 
peare. The tovn was very important during the Civil Kar  and 
mas attacked four times nhile in royalist hands. The detached 
steeple of the cathedral, partly covered ui th lead, was pulled down 

PLAN OF  T H E  B A T T L E  OF W O R C E S T E R ,  SEPT.  3 ,  1651 

and sold during those wars, and much damage was done in the 
city. The battle of Worcester took place in 16 51. 

By the beginning of the 18th century the cloth trade had died 
out,  and this inspired John \Val1 in 1751 to start the making of 
porcelain. which became ~ o r l d  famous. 

The Three Choirs festival is held annually in Gloucester, Wor- 
cester and Hereford cathedrals in turn. Sir Edward Elgar was 
born at  Broadheath. 2 mi. K.W. of LVorcester, in 1 8 j  j .  (X.)  

B a t t l e  of Worcester, 1651.-This battle ended Charles 11's 
attempt to regain his throne by Scottish arms. The Scottish army, 
after its defeat by Oliver C r o m ~ ~ ~ e l l  a t  Dunbar (Sept. 3, 16jo), 
had taken up defensive positions around Stirling. In  July 1651 
Cromwell, who lacked the strength to storm these positions, moved 
over the Firth of Forth toward Perth to cut the Scots' supply lines 
to the north. By this move he deliberately left the road to Eng- 
land open, and Charles promptly marched south with 20.000 men, 
nearly all Scots. However, very few Englishmen proved willing 
to help the invaders: the militia everywhere turned out loyally at 
the Commonwealth's summons; Gen. John Lambert and Gen. 
Thomas Harrison's cavalry were soon at  the king's heels, and 

Crom~vell himself came up rapidly behind them. &foreover: the 
Scots. after marching about 300 mi. in three weeks. were reduced 
to a bare 16.000 men by the time they reached MTorcester on 
Aug. 2 2 .  There, in the f e ~ ~  days available. they did what they 
could to strengthen the city walls, which had been demolished in 
1646 and only partially restored. They also threw up an earth- 
~ ~ o r k :  known as Fort Royal, outside the walls (see plan) and broke 
the bridge over the river Severn at Upton. But by .\ug. 2 j Crom- 
~vell's army was already concentrating at Evesham and on 
Aug. 28  Lambert brilliantly forced his way over the Severn at Up- 
ton. Cromwell, whose forces now outnumbered the king's by two 
to one, at once sent Gen. Charles Fleetwood across the river with 
about I 1.000 men. He was to move up the west bank and force his 
Kay over the Teme river, which joins the Severn a mile or so below 
Worcester, while Cromwell with the main body and the artillery 
attacked the city from the east. Trvo bridges of boats were 
brought up, one to assist Fleetwood to cross the 'l'eme close to its 
junction \irith the Severn, the other to be placed across the Severn 
just above its junction with the Teme. On Sept. 3. the anniver- 
sary of Dunbar. Fleetwood began to force his way over the Teme 
by his bridge of boats and by Poa~ick bridge a little farther west. 
Both his columns met stiff resistance, and it was only when Crom- 
vie11 led part of his own forces across the Severn by the second 
bridge of boats that the Scots along the line of the Teme were 
gradually forced back into Worcester. Charles, watching from the 
cathedral tower, sought to profit from Crom~~~el l ' s  move by lead- 
ing an attack upon the troops left upon the hill to the east of the 
city. But after more stiff fighting this attempt, too. was repulsed. 
Cromwell was able to bring his own forces back over the Scvern 
in time to join in the concluding stages of the action. and the 
royalists xere steadily pressed do~vnhill into JVorcester. The guns 
of Fort Royal. captured by a militia regiment. mere turned upon 
them, and Inen and horses. jammed together in the streets. were 
cut down and shot down until, as Harrison wrote, there was "such 
a nastiness that a man could hardly abide the town." Some horse- 
men escaped northward, only to be cut down or rounded up by 
Harrison's pursuing cavalry and other forces which Cromwell had 
posted to cut off their retreat. The infantry died or surrendered 
on the spot. and. though Charles himself after many adventures 
contrived to escape to France, his army was utterly destroyed. 
Eight thousand to ~o .ooo  were prisoners, the rest slain or fugi- 
tives. For the Commonwealth it was, in Crom~vell's phrase. "a 
crorning mercy." (R.  B. WM.) 

WORCESTER, a town in the Cape Province, U. of S.Af.. near 
the Hex River mountains. Pop. (1951) 25,397 (9,202 white). I t  
is the centre of a fruit growing area. The annual rainfall is less 
than 12 in., but irrigation is obtained from the Hex river. In  
1954 a £1,250~000 water augmentation scheme was completed at  
Stettynskloof, 23 mi. S.W. of the town. 

Wine and brandy are produced, and fresh and dried fruit ex- 
ported. The largest industry is the manufacture of textiles. 

WORCESTER, a city of central Massachusetts, U.S., the 
third largest in New England in the 1960s and seat of Worcester 
county, is located 40 mi. W. of Boston on Lake Quinsigamond. 
I t  is the centre of the Worcester standard metropolitan statistical 
area, which comprises part of Worcester county. The population 
of Worcester in 1960 was 186,587 (a  decrease of 8.3% since 1950), 
of the metropolitan area 323,306 (an increase of 6.7% over 1950). 
(For comparative population figures see table in MASSACHUSETTS : 
Population.) The surrounding communities, in a region of low 
hills and valleys dotted with ponds, are primarily residential with 
a sprinkling of industry and orchards and general farming 
sections. 

Two early attempts a t  settlement of Worcester (then called 
Quinsigamond but renamed later) in 1673 and 1684 were 
foiled within a few years by Indian attacks. Permanent settle- 
ment, pioneered by Jonas Rice and primarily agricultural in 
character, was finally effected in 1713. Industrialization was late 
in getting under way since there was little water power. With the 
coming of steam power the city became the manufacturing centre 
of central Massachusetts, a,position it still held in the second half 
of the 20th century. Fewer than 6,000 people were living there 
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in 1828 when the opening of the Blackstone canal linking the city are the sites of two ancient forests; that of the Wyre on the 
with Providence, R.I., began a period of expansion and industriali- northern boundary retains some of its ancient character, but Mal- 
zation. vern chase is hardly recognizable. Road metal is extensively quar- 

The building in the next quarter. century of railway connections ried in the Malvern and the Lickey hills; lime is obtained from 
with Boston, Norwich, Providence and Springfield developed fur- the Silurian limestones; coal is mined in portions of the forest of 
ther markets and sources of supply. In 1848 the town was Wyre and those portions of the south Staffordshire coal fields 
incorporated as a city, and by 1870 its population had reached which come within the county. 
25,000. During this period there were important local develop- E a r l y  S e t t l e m e n t  a n d  History.-Worcestershire was largely 
ments in the processing of wire, the production of grinding wheels wooded in early times and is consequently not rich in  prehistoric 
and the invention by William Crompton of a revolutionary fancy remains, but some stone implements have been found on the sur- 
textile loom. The first practical envelope-making machine re- rounding hills and some bronze implements along the Severn. point- 
sulted in a further mushrooming growth of industry so that by ing to river communications or perhaps to occupation of the river 
1900 the population was almost 120,000, representing a twentyfold banks. There are great Iron Age fortifications on the Malvern 
increase in seven decades. Thereafter, the city grew at a much and the Bredon hills which have been dated to the last two cen- 
slower rate. Worcester adopted a council-manager government turies B.c., and there are others at  Berrow hill above the Teme 
in 1950. west of Worcester and at  Round hill by Spetchley. A Saxon grave 

The original Worcester population was almost wholly of Brit- of considerable interest was.discovered in Cpton Snodsbury, 6 mi. 
ish origin. Industrial growth brought first an influx of Irish (be- E.  of Worcester, in the late 19th century. 
ginning around 1828), followed by Swedes and Canadian-French The earliest English settlers were a tribe of the Hwiccas of 
in the latter part of the 19th century. They were followed by Gloucestershire, who spread along the Severn and Avon valleys in 
Italians, Poles, Lithuanians, Greeks and in the 20th century an the 6th century. By 679 the H~viccan kingdom was formed into 
unusually large number of immigrants from the near east. All a separate diocese with its seat at Worcester, and the Hwiccas had 
of these groups have added a distinctive character to the city's made themselves masters of nearly the whole of the modern 
religious and cultural life and gravitated largely into the area's county. From this date the town of Worcester became not only 
industries. By the 1960s almost 60% of the employed population a religious centre but the chief point of trading and military com- 
was engaged in manufacturing. More than 600 firms produced munication between England and Wales. The shire originated as 
a wide variety of products including machinery and machine an administrative area after the recovery of Mercia from the 
tools, wire and other fabricated metals: primary metal products, Danes. Worcester was destroyed by Hardicanute in 1041. 
grinding wheels, leather goods and textiles. Worcester's key po- In no county has the monastic movement played a more impor- 
sition on arteries from New England to the west and to New tant part. Foundations existed at  Worcester, Evesham, Pershore 
York city, service by several airlines, railways and road transport and Fladbury in the 8th century; a t  Great Llalvern in the 11th 
facilities have helped to make it a regional wholesale and retail century, and in the 12th and 13th centuries at  Little Malvern, 
centre. Westwood! Bordesley, Whistones, Cookhill. Dudley. Haleso~ven 

Worcester is a noted educational and cultural centre, and in and Astley. The cultivation of the Vale of Evesham for flowers, 
addition to a number of junior colleges contains five institutions fruit and vegetables was begun by the monks of Evesham and 
of higher education-the Jesuit College of the Holy Cross, founded Pershore. At the time of the Domesday survey more than half 
1843 and the oldest New England Catholic college; Clark univer- 'C~'orcestershire was in the hands of the church, and this prevented 
sity (1887); known for its graduate departments of psychology, the rise of a local aristocracy. Dudley castle was a fortress be- 
chemistry and geography; Worcester Polytechnic institute (char- longing to William Fitz Ansculf; Worcester castle passed in the 
tered 1865 as Worcester County Free Institute of Industrial Sci- 12th century to the Beauchamps, who owned Elmley and Hanley 
ence), one of the oldest in the U S . ;  Assumption college (Roman castles. The possessions of William Fitz-Osbern in Doddingtree 
Catholic; 1904), which emphasizes the study of foreign languages hundred and the Teme valley fell to the crown in 1074 and passed 
and culture; and Worcester State Teachers' college (1874). Other to the Mortimers. Three decisive battles of English history were 
institutions include the Worcester Art museum; the Library of fought in Worcestershire-at Evesham (q.v.) in 126j. Tewkes- 
the American Antiquarian society, containing a large collection of bury (q.v.) in 1471 and Jt'orcester (q.v.) in 1651. Simon de 
material printed in the U.S. before 1821; and a fine armour collec- Bfontfort was killed at  the battle of Evesham when the barons, 
tion in the John Woodman Higgins armoury. whom he was leading, were defeated by the royalists. The Lan- 

An annual music festival featuring symphonic and choral castrians were beaten at  the battle of Tewkesbury. Though in the 
music was first held in 1859 and continued thereafter. Civil War Worcestershire was conspicuously loyal, a t  the battle of 

(M. H. Co.) 'CiTorcester Charles I1 was finally defeated. Worcester to this day 

WORCESTERSHIRE, a midland county of England is known as the "Faithful City." 
bounded by Staffordshire, ivarwickshire, Gloucestershire, Here- The Droitwich salt industry was very important a t  the time of 
fordshire and Shropshire. I ts  geographical area is 699.5 sq.mi. the Domesday survey. In the 13th and 14th centuries Bordesley 

Physical Features.-lVorcestershire co\,ers a portion of the monastery and the abbeys of Evesham and Pershore exported ~ o o l ,  

rich valleys of the severn and with their tributaries the stour and iil the 16th century the Worcestershire clothing industry gave 
and the Terne. The Avon \ralley. known as the Yale of Evesham, employment to 8,000, the centre of the trade being a t  Worcester; 
lies on the ~i~~ clays and provides an excellent soil f o r  fruit culture with the manufacture of cider and perry, nailmaking 

and market gardening. The Jurassic escarpment of the Cotsmold and glassmaking also flourished, and scythe manufacture was car- 
hills rises sharply from it in the southeast. the outlier of Bredon ried on at Belbroughton near Stourbridge. The clothing industry 

hill being a conspicuous spur, ~h~ sevein flo\vs south by east declined in the 17th century; a t  Kidderminster it  was replaced by 
to worcester and then almost due south to ~ ~ \ ~ k ~ ~ b ~ ~ ~  where carpet weaving which was introduced from Flanders in 1735. 
the Avon joins it  from the northeast. The Malvern hills, which and iron were mined at in the 

run north and south forming part of' the boundary with Hereford- Architecture.- There are remains of Benedictine abbeys a t  
shire, rise from the flat vale of Worcester and reach a height of Evesham and Pershore, a perfectly preserved priory church at  
1.39 j i t .  and I , I  14 it .  in the 'CVorcestershire and Herefordshire Malvern and the ruins of a priory church of the 12th century a t  
beacons. They are mostly built up of pre-Cambrian rocks, chiefly Dudley, in addition to the cathedral a t  IVorcester and other monas- 
gneiss. The Malvern ridge is continued in the ribberley hills to tic remains. The churches of hlartley, Astley. Rous Lench, Bredon 
the north. while east lies the great Midland plain where the earth and Bockleton contain good Norman ~vork. and the Early English 
is rich red marl. The Lickey hills (goo f t . ) ,  in which there are churches of Kempsey and Ripple are noteworthy. Half-timbered 
Silurian, Cambrian and Pre-Cambrian rocks. cross the northeast buildings are numerous and include many "cruck" houses, some 
corner of the county. Their northern parts, the Clent hills (1,036 church towers, notably Pirton. Kington and Dormston, and the 
ft.), are formed of Permian breccias. Partly within the county country houses of Birtsmorton court (a moated 16th-century 
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house), Eastington hall. Salwarpe court. Lench court (partly 
Tudor) ,  Pirton court. Shell manor and Huddington court and 
many others. In  the south of the county half-timbering gives 
way to Cotswold stone, Broadway providirig fine examples. while 
hladresfield court embodies remains of an Elizabethan moated 
mansion. 

A g r i c u l t u r e  a n d  Industries.- The climate is a factor of con- 
siderable importance as the Severn valley appears to act as a chan- 
nel for warm air from the south which disperses on reaching the 
Clent and Lickey hills. The south is intensively cultivated for 
early market produce, and the Vale of Evesham is famous for 
fruit and vegetables. Hops are grown mainly west of the Severn, 
but dairy farming and permanent grass are predominant features 
generally. Other crops are wheat, barley. oats, potatoes. man- 
golds and sugar beets. In  1 9  54 about 4 j% of the land was under 
cultivation; there were 23,617 ac. of orchards and 1 6 , j o i  ac. of 
vegetables; 13,069 persons were engaged in agriculture. Salmon 
and lampreys are taken in the Severn, trout and grayling in the 
Teme. 

There are four well-defined industrial areas: the northern bor- 
oughs of Oldbury, Halesowen and Stourbridge; Kidderminster 
and Stourport-on-Severn in the northwest; Redditch in the east; 
and Worcester city in the centre. The northern industries of 
ironworking, engineering and metal products. together with glass 
and chemical manufacture, owe their origin to the proximity of the 
fire clays and limestone to the coal measures: The Kiddenninster 
area is famous for carpets, but has increasing engineering and 
metal industries. Redditch produces needles. springs and fishing 
tackle, and metalwork is also increasing there, as it is in Wor- 
cester, where there are extensive engineering works and where 
porcelain. gloves and sauce are produced and railway repairs are 
carried out. Bromsgrove is another growing centre of heavy en- 
gineering activity. and important salt and chemical works are at 
Stoke Prior. near Droitwich. In  1 9 j 1 .  114 .0 j8  persons were en- 
gaged in industry, nearly 7 5% of them in the north. 

Communications.- The county is served by two principal 
lines of railway, the Ii'estern Region line from London through 
Oxford to Li'orcester and lf'olverhampton, and the London hlid- 
land Region line from Birmingham to Bristol. An important loop 
from Stoke ii'orks to Abbotsnood enables London Midland trains 
to  be routed through Droit~i'ich and Il'orcester. The trend is for 
freight and passengers to be carried by road transport, and the 
administrative county is intersected by 1.893 mi. of roads, of which 
the most important are four trunk roads: the Exeter-Leeds, the 
east of Birmingham-Birkenhead. the Newport-Stafford and the 
Bath-Coventry-Lincoln. Both the Severn and the Avon are partly 
navigable. and the Lower Avon trust has done much to reopen 
the latter river. Canals are mainly in the north. but the Worcester- 
Birmingham canal is an important south-to-north waterway. 

The Lickey hills provide a playground for Birmingham and the 
north of the county, the Alalvern hills for the centre; while the 
Severn. Avon and Teme provide recreation for anglers and visitors 
from the industrial midlands. 

P o p u l a t i o n  a n d  Administration.- The area of the geo- 
graphical county is 699.  j sq.mi. and the population ( 1 9  j ~ )  j22.846, 
an  increase of 24+7J, since 1939.  Several detached parts of the 
county existed till 1931 when adjustments were made with \Var- 
wickshire and Gloucestershire, leaving Dudley as the sole reinain- 
ing "island"-surrounded by Staffordshire. The administrative 
county in 1 9 j 1  had a population of 400.617 and an area of 684.7 
sq.mi. The county town is Worcester and there are two county 
boroughs (Il'orcester and Dudley), seven municipal boroughs 
(Bendley, Droit~vich. Evesham, Halesowen, Kidderminster. Old- 
bury and Stourbridge), four urban districts (Bromsgrove, hlal- 
vern. Rkdditch and Stourport-on-Severn) and eight rural districts. 
The county is in the Oxford circuit and assizes are held at LVor- 
cester. The administrative county has one court of quarter ses- 
sions and there are 16 petty sessional divisions. The county bor- 
oughs of \I'.orcester and Dudley have in addition separate courts 
of quarter sessions. The ancient county contained the hundreds 
of Halfshire. Blackenhurst. Doddingtree, Oswaldslow, Pershore, 
Cresselau, Fishborough, Clent: Esch and Came. 

BIBLIOGRAPHY.-Victoria History o f  the County  of Worcester (1901- 
2 6 )  ; T. R. Sash, A History o f  Worcestershire (1781, etc.) ; .County 
Council of Worcester, County  Development Plan, Report of Suuvey 
(1951) ; and other publications; R. C. Gaut, A History oj  Worcester- 
shire Agriculture and Rural Evolution (1939) ; E .  0. Browne and J. R. 
Burton (eds.). Short Biographies of the Worthies  oj  Woucestershire 
(1916) ; Worcester City Council, County T o w n  (1946), and other pub- 
lications. See also publications of the Worcestershire Historical Society 
(1894 et seq.) and Worcestershire Archaeological Society (1854- ). 
Most of the original records of the county are in the county record 
office, Worcester. (ER. H. S.) 

WORDEN, JOHN LORIMER (1818-189;) ,  U.S. navai of- 
ficer who was commander of the Unjon ironclad ship "Monitor," 
was born in Westchester county, N.Y., March 1 2 ,  1818.  He was 
appointed a midshipman in 1834. and he received his early naval 
training with the Brazilian squadron between 1835 and 18.38. He 
served on the Pacific coast during the Mexican War, and after- 
ward was in both the Mediterranean and home fleets. I n  the 
spring of 1861 Worden was sent on a secret mission to Pensacola 
in an effort to get naval reinforcements to Ft. Pickens, but he 
was arrested by Confederate authorities and was not exchanged 
until Dec. 1861.  On Jan. 16: 1862,  he was appointed to command 
John Ericsson's experimental "Monitor." He  took the cumber- 
some "cheese box on a raft" down the Atlantic coast in perilous 
stormy weather, and arrived in Hampton Roads. on the evening 
of the day that the Confederate ironclad "Virginia," the rebuilt 
steamship "Merrimack," had spread consternation among the 
Union forces by sinking two wooden sailing vessels. The next day, 
March 9,  1862! FTorden sailed forth in the "Monitor" to battle 
the "Merrimack." The three-hour battle, in which ironclads 
fought for the first time, ended when both withdrew from the con- 
flict. Worden. stationed in the pilothouse, forward of the turret, 
had been wounded in the face and nearly blinded when a shell ex- 
ploded outside his sighthole. ( S e e  " M ONITOR"  A N D "MERRIMACK,"  
BATTLE OF.) 

For the rest of the Civil War period Worden commanded moni- 
tors stationed with the South Atlantic blockading squadron, and 
participated in the attack on Ft.  McAllister and in the unsuccess- 
ful attack on Charleston in 1863. Worden was promoted to com- 
modore in 1868 and to rear admiral in 1872. He commanded the 
European squadron from 1875 to 1877 and was in the eastern 
Mediterranean during the Russo-Turkish War. Retiring on 
Dec. 23, 1886,  congress voted him full sea pay as rear admiral for 
life. He died in Washington, D.C., on Oct. 1 8 ,  1897. 

See Official Records of the Union and Confederate Navies in  the W a r  
oj the Rebellion, 30 vol. (1894-1922) ; W. S. Schley, Forty-Five Years 
Under the Flag (1904). (W. B.  CK.) 

WORDSWORTH, CHARLES ( 1 8 0 6 - 1 8 9 2 ) ~  Scottish 
bishop. son of Christopher JVordsworth, master of Trinity, was 
born in London on Aug. 22, 1806. and educated at Harrow and 
Christ Church. Oxford. He was a brilliant classical scholar and 
a famous cricketer and athlete. He  was tutor at Christ Church 
(1834-3 j )  and then second master at IVinchester. In  1839 he 
brought out his Greek Grum,mar, tvhich had a great success. I n  
1847 he became warden of Trinity college, Glenalmond, the new 
Scottish Episcopal public school and divinity college, where his 
views on Scottish church questions brought him into opposition 
at some important points to If'. E.  Gladstone. In  1853 he was 
consecrated bishop of St. Andre~vs, Dunkeld and Dunblane. 
Wordsworth was a strong supporter of the establishment, but 
conciliatory toward the Free Churches. He  was a voluminous 
writer and one of the company of revisers of the 9 e ~ v  Testament 
(1870-81) ,  among whom he displayed a conservative tendency. 
He died at St. .Andre\vs on Dec. j .  1892. 

See his Annals o f  X y  Early L i f e  (1891) and Annals o f  My Li fe ,  
edited by 'W.  Earl Hodgson (1893) ; also T h e  Episcopate o f  Charles 
Woidswoi th ,  b>- his nephew John, bishop of Salisbury (1899). 

WORDSWORTH, CHRISTOPHER ( I  774-1 8 4 6 ) ,  young- 
est brother of the poet. was born on June 9 ,  1774. and became a 
fello\v of Trinity college. Cambridge, in I 798.  He obtained pre- 
ferments through the patronage of Manners Sutton, bishop of 
Norwich. aiter~vard ( 1 8 0 5 )  archbishop of Canterbury. In 1 8 1 0  
he published an Ecclesiastical R i o g r a p l ~ y  in six volumes. On the 
death of Bishop Mansel, in 1820.  he was elected master of Trinity, 
and retained that position till 1841.  His proposal as vice-chancellor 
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(1821) for a Classical T r i p s ,  though then rejected, was adopted in 
1822. H e  died on Feb. 2, 1846, a t  Buxted. In his Who wrote Ikow 
Basilike? (1824), he advocated the authorship of Charles I.; and in 
1836 he published, in 4 volumes, a work of Christian Institutes, se- 
lected from English divines. H e  married in 1804 Miss Priscilla 
Lloyd (d. 1815), a sister of Charles Lamb's friend Charles Lloyd; 
and he had three sons, John W. (1805-1839), Charles (9.v.) and 
Christopher (9.v.); the two latter both became bishops, and 
John, who became a classical lecturer a t  Trinity College, Cam- 
bridge, was an erudite scholar. 

WORDSWORTH, CHRISTOPHER (1807-1885), Eng- 
lish bishop and man of letters, was born in London on Oct. 30, 
1807, and was educated at Winchester and Trinity, Cambridge. 
He, like his brother Charles, was distinguished as an athlete as 
well as for scholarship. He was public orator a t  Cambridge, 
Headmaster of Harrow from 1836-44, and bishop of Lincoln in 
1869. H e  died on March 20, 1885. He married in 1838 Susanna 
Hartley; his eldest son was John, bishop of Salisbury, and author 
of Fragments of Early Latin (1874), and his daughter Eliza- 
beth was first principal of Lady Margaret Hall, Oxford. As a 
scholar he is best known for his edition of the Greek New 
Testament (18 j 6 6 0 ) ,  and the Old Testament (1864-70), with 
commentaries ; and for his Inscriptiones Pompeianae (1837). 

His Life, by J. H. Overton and Elizabeth Wordsworth, was published 
in 1888: 

WORDSWORTH, DOROTHY (1771-1855), English 
writer and diarist, the third child and only daughter of John 
Wordsworth, of Cockermouth, and his wife, Anne Cookson- 
Crackanthorpe, was born on Dec. 25, 1771, and, after her mother's 
death in 1778, lived chiefly at  Halifax with a Mrs. Threlkeld, her 
mother's cousin. I n  1787 she went to  live with her maternal 
grand-parents in Penrith, where she was not very happy. From 
1788-93 she stayed with an uncle a t  Forncett, in Norfolk. She 
and her brother William, the poet, who was a year older than 
Dorothy, were early drawn to one another; in 1794 they visited 
the Lakes together, and in the autumn of the following year they 
combined their small capitals and set up house at  Racedown, in 
Dorsetshire, where they lived a frugal but ideally happy life. I n  
1797 they made the acquaintance of Coleridge, and in the same 
year moved to Alfoxden, on the northern slope of the Quantock 
hills, Coleridge about the same time settling near by in the town 
of Nether Stowey. On Jan. 20, 1798, Dorothy Wordsworth began 
he, invaluable Journal, used by successive biographers of her 
brother, but first printed in its quasi-entirety by Prof. W. Knight 
in 1897. The Wordsworths, Coleridge and Chester, left England 
for Germany on Sept. 14, 1798; and of this journey also Dorothy 
Wordsworth preserved an account, portions of which were pub- 
lished in 1897. On May 14, 1800, she started another Journal a t  
Dove cottage, Grasmere, which she kept very fully until Dec. 
31 of the same year. She resumed it  on Jan. I ,  1802, for another 
12 months, closing on Jan. 11, 1803. These were printed first in 
1889. She composed Recollections of a Tour in Scotland, in 1803, 
with her brother and Coleridge; this was first published in 1874. 
Her next contribution to the family history was her Journal of a 
Mountain Ramble, in Nov. 1805, an account of a walking tour in 
the Lake District with her brother. In  July 1820 the Wordsworths 
made a tour on the Continent, of which Dorothy preserved a very 
careful record, portions of which were given to the world in 1884, 
the writer having refused to publish it  in 1824 on the ground that 
her "object was not to make a book, but to leave to her niece a 
neatly-penned memorial of those few interesting months of our 
lives." Meanwhile, without her brother, but in the company of 
Joanna Hutchinson, Dorothy Wordsworth had travelled over 
Scotland in 1822, and had composed a Journal of that tour. I n  
1829 she had a serious nervous breakdown, from which she never 
recovered. For the last 26 years of her life her mind and body 
seemed broken; she died on Jan. 25, 1855, five years after Wil- 
liam's death in 1850. 

Dorothy Wordsworth claims a distinct place in the history of 
English prose as one of the very earliest writers who noted, in 
language delicately chosen, and with no other object than t o  
preserve their fugitive beauty, the little picturesque phenomena 

of homely country life amid simple scenes and quiet people. 
A Life, by E. Lee, was published in 1886; but it is only since 1897, 

when Prof. Knight collected and edited her scattered mss., that 
Dorothy Wordsworth has taken her independent place in literary 
history. The Journals of Dorothy Wordsworth, edit. by W. Knight, 
were republished in 1924; see also C. M. Maclean, Dorothy and WiUiam 
Wordsworth (Cambridge, 1927). 

WORDSWORTH, WILLIAM ( I  770-1850), English poet, 
was born a t  Cockermouth, Cumberland, on April 7,  1770, the 
second son of John Wordsworth, attorney-at-law and agent t o  Sir 
James Lowther (afterwards first earl of Lonsdale). His  mother 
was Anne, daughter of William Cookson, a Penrith mercer, and 
Dorothy, born Crackanthorp, "of the ancient family of that  name, 
who from the time of Edward the Third had lived in Newbiggen 
Hall, Westmorland" (Autobiographical Memoranda). The  
U'ordsworths were a Yorkshire family "settled a t  Peniston . . 
probably before the Norman Conquest" (ib.); the first of the 
family to settle in the Lake District was the poet's grandfather. 

Wordsworth's mother died in 1778; and in that year he  was 
sent to  the ancient grammar school of Hawkshead, boarding in the 
village with Anne Tyson, a t  the cottage still known as "Words- 
worth's cottage." His father died five years later-Wordsworth 
speaks of him as having "never recovered his usual cheerfulness" 
after the loss of his wife. The family were placed under the 
guardianship of two uncles, Richard Wordsworth and Christopher 
Crackanthorp. Beyond the claims which he  had against the  
Lowther family (amounting t o  well over fq,ooo), claims which 
were the subject of protracted dispute, untiI they were acknowl- 
edged and discharged, in 1802, by the second earl of Lonsdale, the 
father had left small provision for  his children. Wordsworth, 
however, was sent in 1787 to St. John's, Cambridge, of which 
college his uncle, William Cookson, had been a fellow. Already he 
had contracted both the habit of verse and the temperament of 
poetry. Among his published works are included two sets of 
verses written as early as 1786; and "I wrote," he says, "while yet 
a schoolboy, a long poem running upon my own adventures and 
the scenery of the country in  which I was brought up": a poem 
containing "thoughts and images" most of which were used later 
in the poet's "other writings." H e  had been sufficiently well 
taught a t  Hawkshead, a t  least in  mathematics, to  have "a full 
twelve months' start" of the freshmen of his year a t  St. John's; 
and to this circumstance he attributes it  that he "got into rather 
an idle way," "reading nothing but classic authors according to 
my fancy, and Italian poetry" (Autobiogr. Mem.). His  Italian 
master was a man who had "been well acquainted with the poet 
Gray." During his freshman year he composed a large part of the 
Evening Walk, finishing i t  in  1789. Of his Cambridge friends the 
chief was Robert Jones, who subsequently took orders, with whom, 
in 1790, Wordsworth undertook the walking tour in  France and 
Switzerland which is commemorated in Descriptive Sketches. 
Forty years later, Jones, "fat and roundabout and rosy, and puff- 
ing and panting" up very moderate hills, "looked back t o  that  
journey as the golden and sunny spot in his life" (Dorothy Words- 
worth: Letters ii., 497). 

I n  Jan. 1791 Wordsworth took his B.A. degree. I t  is  clear 
from Books iii.-vi. of the Prelude that he conceived himself to  
have derived from his three years residence in Cambridge little 
intellectual profit; and "the manners of the young men," he wrote 
later, "were very frantic and dissolute at  that time" (Letters, i., 
162). His guardians had destined him for the  Church. But  the 
thought of "vegetating on a paltry curacy" made no strong appeal 
to  him (ib. i., 33);  and it is probable that already before he had 
taken his degree he had experienced some unsettlement both of 
religious and of moral belief. He pleaded for delay; and Re seems 
t o  have persuaded his guardians that the best preparation for the 
study of oriental languages (pressed upon him as a likely means of 
advancement) would be a year spent in learning French. H e  went 
t o  France a t  the end of Nov. 1791, and he remained there till the 
end of 1792, for the most part in Orleans and Blois. H e  took t o  
France a keen sympathy with the principles of the revolution; 
and his faith in the revolutionary idea was deepened and intensi- 
fied by the intimate friendship which he formed in Blois with 
Michel de Beaupuy, a captain (later general) in the republican 
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army. The ninth book of the Prelude bears witness to  the pro- 
found influence exercised ,Ipon his political thinking by Beaupuy. 
I n  Orleans he formed an attachment to  Marie-Anne Vallon ("An- 
nette"), a girl of royalist family, by whom he had a daughter, 
Anne-Caroline (baptised Dec. IS, 1792); and by whose marriage 
in 1816 with Jean Baptiste Martin Baudouin he has a number of 
French descendants. Of "Annette" the Prelude tells us nothing. 
Yet, as first sketched, it  contained the story of Vaudracour and 
Julia, of which the earlier sections, a t  least, were not written with- 
out some thought of her. The amatory colouring of the second 
paragraph of the poem is unlike the Wordsworth whom we know 
best; and the third paragraph attempts (we must suppose) such 
justification of the "Annette" episode as Wordsworth felt to be 
possible. H e  felt himself to have been betrayed by a false philos- 
ophy, by  his creed of nature and freedom: 

tempted to decline 
To perilous weakness, and entrust the cause 
To nature, for a happy end of all. 

During his sojourn in France he wrote the greater part of 
Descriptive Sketches. Isolated passages crudely expressed his 
rev~lu t io~la ry  sympathies, his deep moral dejection; and even a 
mood of religious unbelief. Yet as late as May 1792, "it is at 
present my intention," he writes, "to take orders in the approach- 
ing winter or spring. My uncle the clergyman will furnish me with 
a title" (Letters,  i., 42). "I should certainly have wished to defer 
the moment" (Letters, i., 42). The failure here, a t  once of re- 
ligious and moral conviction, seems complete. 

I n  Feb. 1793 iyordsworth ~ubiished both Descriptive Sketches 
and A n  Evening Walk .  Of both poems perhaps the principal inter- 
est resides in the conflict between style and substance: things 
freshly.and romantically observed fight for expression within the 
limits of a diction which has all the faults of the worst 18th-cen- 
tury work. In  the same month England declared war upon France 
-the first real shock, Wordsworth tells us, which his moral na- 
ture had received (Prelude x., 268 et  seq.). At once he ranged 
himself on the side of his country's enemies. February I 793 was 
further notable in that it  saw the publication of Godwin's Po- 
litical Justice. Hitherto, Wordsworth had been content to take 
his philosophy from Rousseau, in ethics deifying "nature," and in 
politics making a gospel of "the general will." Under the influ- 
ence of Godwin, he began now to deify Reason, the individual 
reason-collective reason being only another name for the gen- 
eral will, that is, for a tyranny. 

The period 1793-96 is, in respect both of the external and of 
the internal biography of if'ordsworth, still involved in consider- 
able obscurity; an obscurity not much illumined by the rather 
confused account of his own development which he himself fur- 
nishes t o  us in Books xi.-xii. of the Prelude. Early in  1793 he 
wrote the "Letter to the Bishop of Llandaff . . . by a Republi- 
can," i n  which he is still the champion of the general will. The 
Letter attacks monarchy, the clergy and (here under Godwnian 
influence) the state penal code. For the bishop, a renegade liberal, 
Wordsworth entertains some such sentiments as, later, were felt 
for himself by Hazlitt and others. Thc Letter was not published 
until 18 76. If its self-conscious loftiness of style and sentiment 
does not altogether lift i t  out of the commonplace, i t  is yet a 
composition which may be accounted, for the years from which 
it  proceeded, remarkable. In  the autumn of 1793, he began upon 
Guilt and Sorrow, his first considerable poem, in many parts of it 
distinctively "Godwinian." I t  was finished in 1794, and a portion 
of it ,  under the title of Tlze Female Vagrant was printed in the 
Lyrical Ballads (1798); the whole saw the light (a good deal 
revised) in 1842. In  179s he began, and in 1796 finished, The 
Bordcrers: A Tragedy, of which the gloomy perversities show 
him struggling out of the Godwinism in which he had been for 
two painful years involved. Sometime in 179s he wrote h s  first 
truly characteristic piece, "Nay, Traveller, rest . . .", in which 
the victory over Godwinism is already complete. 

For two years since his return from France Wordsworth had 
led a wandering life, making no attempt to find for himself a 
profession. In the early part of 1795 occurred the death of his 
friend Raisley Calvert, who left him a bequest of £900. He used 

the independence afforded to him to settle with his sister Dorothy 
at Racedown, Crewkerne. I t  was here that The Borderers was 
finished; and here (more important) Margaret, or The R J n e d  
Cottage (incorporated, later, in Book i. of The  Excursion) was 
begun. The poem was finlshed at  Alfoxden, whither, in the sum- 
mer of 1797, the Wordsworths moved, ?A order to be near Cole- 
ridge a t  Nether Stowey. I n  the Prelude Wordsworth traces the 
recovery of his moral, and poetical, health to  the influence, first 
of hls sister, and secondly of Coleridge. I t  was while these "three 
persons and one soul" were living in close conjunction in Somer- 
set that the Lyrical Ballads were conceived and written. 

The publication (September 1798) of the Lyrical Ballads con- 
stitutes the most important event in the history of English poetry 
after Milton. Of the genesis of the book Coleridge has given, 
in the first section of chap. xlv. of the Biographia Literaria, 
an account which may be summarlsed by saying that, while his 
own share in the work was directed towards illustrating (in 
The Ancient Mariner) the naturalness of the supernatural, Words- 
worth's task was to point the supernatural meanings, the inner 
spirituality of actions and incidents the most natural conceivable. 
We are concerned here only with Wordsworth; and ~t is notable 
that the Advertisement to the Lyrzcal Ballads is concerned only 
with him (save for the excuses made, in its last section, for the 
dicQon of The Ancient Mariner). "It is the honourable charac- 
teristic of poetryx-says the openlng sentence of the Adverfzse- 
ment-"that its materials are to  be found in every subject which 
can interest the human mind." That is only to  say that the natural, 
the ordinary, the obvious, has its poetry, its supernaturalness. I t  
states the theme whlch, in Coleridge's account, it was Wordsworth's 
task to  illustrate. But if poetry can draw its supernatural effects 
from natural objects and happenings, to what extent can it employ 
(its primary means belng language) merely natural language? The 
Ballads, says the Advertisement, are an "experiment" to dlscover 
"how far the language of conversation . . . 1s adapted for the 
purposes of poetic pleasure." Perhaps the principal result of it  was 
the discovery of a new blank verse-that of what Coleridge chris- 
tened the "Conversation Poem." If we leave aside The Anczent 
Marzner, the best of :he Lyrical Ballads of 1798 is that part for 
which blank verse is used; a biank verse neither Shakespearian nor 
Miltonic; domestic, but with a telling quality wanting to the do- 
mestic blank verse of Cowper; individual without eccentricity; 
attaining its perfection In Tznterm Abbey. The same conversational 
triumph meets us in the second volume of the Lyrical Ballads 
(1800) in "There was a Boy . . .", lMichael and The Brothers; 
and indeed, wherever in the two volumes blank verse is used, it  is 
used to fine effect. 

In  the purely lyrical specles Wordsworth is, in the 1798 volume, 
less successful. Perhaps, in this kind, only "It is the first mild 
day of March . . ." and "I heard a thousand blended notes . . ." 
have the perfect lyric quality which, two years later, he was to  
show in the Lucy Poems, T71e Fountain, The Two  April Mornifigs, 
the Poet's Epitaph. Several of the lyrical exper~ments fail badly; 
e.g., Goody Blake, to which the Advertisement unhappily di- 
rected special attent~on. But the volumes of 1798 and 1800 con- 
tained, together, a suflicient number of lyrical successes to  afford 
an overwhelming demonstration of the power of poetry to  use 
natural language, even the "language of conversation." But 
Wordsworth had an affection for his failures; and in the preface of 
1800 he threw after them many paradoxes of theory and much 
false history. 

I t  is, however, neither a theory of diction nor the successful 
practice of a new diction which gives to the Lyrical Ballads the 
importance which they have in literary history. The greatness of 
the book may more truly be conceived to lie in the metaphyslc of 
the imaginatiori from whlch it proceeds (and from which. indeed, 
the theory of dlction itself proceeds). The outlines of this meta- 
physic are hinted in Wordsworth's Prefaces and Notes, and in 
passages of the poems themselves (the Prelude being, in this con- 
nection, particularly valuable). The Lyrical Ballads owe their 
greatness to the power with which they revindicate for poetry 
the life of the senses. We are only poets in so far as we confide 
ourselves to the senses. We see into the life of things only when 
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we receive the impressions of sense in a "wise passiveness," dis- and now more so, tends t o  hoard barren incidents and trivial 
connecting ourselves from the tie of reason and custom, from perceptions, to be the material of later poetry. I t  requires, hence- 
"the meddling intellectx-the operation of which is only one of the forth, some cause in which his affections are passionately engaged 
effects of custom. The source of truth-poetic truth-is not to  educe the old power. Perhaps he is, after 1808, most like him- 
reason, but the eyes and ears. What is the matter with the poetry self, not in poetry, but in the noble prose of the tract upon the 
of the Age of Reason is that it  had lost the art of seeing and Convention of Cintra (1809). I n  1814 appeared the Excursion;. 
hearing, or of performing these acts pwely,  in a fashion, that "This will never do," said Jeffrey. Yet Keats thought i t  "one of 
is to say, not vitiated by custom or theory. I t  had lost, at the the three things to  rejoice a t  in this age." Even outside the two 
same time, the gift of pure expression, using a mere customary first books, which belong to the Somerset period, the poem has 
or conventional diction. I t  is the supreme achievement of the lofty and noble reaches. The general decline of power, however 
Lyrical Ballads to have brought back the glory and the fresh- (especially if it be compared with the Prelude), is marked. I n  1815 
ness of the senses. The work is done with the greater power and was published the first collected edition of the poet's works (with 
convincingness from the circumstance that Wordsworth had won the Essay Supplementary to the Preface); in  the same year the 
his way back to nature and the senses through the valley of the F h i t e  Doe of Rylstone; in 1819 Peter Bell (written in  1798) and 
shadow, through the rationalism of Godwin. To say that he had the Wagoner; in 1820 The River Duddon, and Miscellaneous 
come back from Godwin to Rousseau would be to misconceive Poems. A further decline of power is witnessed, i n  1822, by  the 
him. Obviously he supposes his later naturalism to escape the Ecclesiastical Sketches and the Memorials of a Tour  o n  the Con- 
perils of Rousseauism. Obviously also he believes his metaphysic tinent. T o  the last, however, i t  is unsafe t o  regard Wordsworth 
of the imagination-which might easily be taken for a very bare as negligible; a t  any moment the old power is apt  to reassert itself. 
philosophic "sensationalism"-to rise above the difficulties of the I t  is t o  the period of his decline that we owe, in  the Prelude, the 
ordinary sensationalist creed. A logical demonstration of his magic of the famous description of Newton's statue-- 
metaphysic he nowhere essays. We may be content with that prac- The marble index of a mind for ever 
tical demonstration of it  which his poetry furnishes. Voyaging through strange seas of thought alone. 

The six months following the publication of the Lyrical Ballads M a ~ y ,  again, of his best sonnets come from the late period. -H e r e  
Wordsworth spent in Germany. In Oct. I799 he settled in Gras- and there, from the Evening Voluntaries (1835) the old greatness 
mere; and in that neighbourhood, save for occasional tours in flashes out. After 1835 Wordsworth published nothing new in 
Scotland and on the Continent, the rest of his life was spent. A poetry. 
new edition of the Lyricd Ballads was called for in 1800, and this "Up t o  1820 the name of Wordsworth," said D e  Quincey, "was 
edition Wordsworth enriched by the famous preface and by a sec- trampled under foot; from 1820 to 1830 it was militant; from 
ond volume of poems-among them some of his best and most 1830 to 1835 it has been triumphant." I n  1839 Wordsworth re- 
original pieces. A third edition appeared in 1802 (with the ap- ceived the honorary degree of D.C.L. from the University of OX- 
pendix on Poetic Diction), and a fourth in 1805- I n  1804 he  ford: he was presented by Keble, and the ceremony showed how 
married Mary Hutchinson-in 1802 he had visited "Annette," deep was the hold that his poetry now had on youpg and old alike. 
and her story had been revealed to Mary. I n  1842 he was awarded a civil list pension of L3oo a year (re- 

In  the year in which the first edition of the Lyrical Ballads a p  signing the Distributorship of Stamps which he had held since 
peared, Wordsworth had already begun upon the Prelude (de 1813, a sinecure which had brought on him many reproaches). In 
Selincourt, p. xxxi.) ; and in the year which saw the fourth edition 1843 he was appointed poet laureate, in succession t o  Southey. 
of the Ballads he finished it. In  this poem, "after Paradise Lost H e  died on April 23, 1850; and is buried in  the churchyard of 
the greatest long poem in the language" (A. C. Bradley), he traces Grasmere. His wife survived him by nine years. Of his five chil- 
his spiritual autobiography, "the Growth of a Poet's Mind," from dren, two had died in 1812; his daughter, Dora, wife of Edward 
earliest childhood, from the first intimations which came to him Quillinan, had died in 1847. Two surviving sons, John and Wil- 
of poetry and immortality, down to the date at  which he took the liam, left children. 
resolution of devoting himself wholly to poetry. As a document BISLIOCRAPEU.-T~~ authorised edition of the Poetical Works is that 
of the romantic revival the book (not published until after his published by Moxon in 184g-jo (6  "01.); which, however, does not 
death) is of the first importance; and apart from this historical contain T h e  Prelude (first printed in 18jo) or T h e  Recluse (1888, Mac- 
interest, it ? handbook of the imaginative life unique millan). Of subsequent texts the principal are: W. Knight, 1882-86, 

8 vols.; E. Dowden, 1892-93, 7 vols.; Sowell Smith, 1908, 3 vols.; and in and power' It was intended be a preparation for  in one volume, J, Morley, 1888; T, Hutchinson, 1895. In 1926 E ,  de  
"a ~ h i l o s o ~ h i c a l  Poem, containing views of Man, Nature and Selincourt published, from the original mss., Wordsworth's first version 
Society," of which the Excursion was a part (the only part fin- of- T h e  Prelude (with the "authorised" text vis-a-vis) .  The Prose 
ished). Of the same poem another part is the impressive frag- Works were collected by A. B. Grosart, 1876, 3 ~01s .  (out of print), and 
merit of ~h~ ~ ~ ~ l ~ ~ ~ ,  written in 1800 but only published some are accessible in W. Knight's edition, 18a6, z vols. T h e  Letters o f  Lhe 

Wordswor th  Family were printed by U'. Knight in 1907 (out of print) ; 
years after in 1888. other letters of Wordsworth are in Edith Morley's Correspondence o f  

I n  1807 Wordsworthrpublished the Poems in  TWO Volzlmes. Crabb Robinson zoith the Wordszoorth Civcle (1927). Wordsworth's 
These show a wide extension of his poetical power. New life is Tract on the Convention o f  Cintra was edited separately by A. V. 
given to the sonnet-used with fine effect to  express lofty patriotic Dicey in 1915 ; the Guide to  the Lakes by E .  de Selincourt in 1906 ; the 
sentiment-and to the ode-here were printed for the first time Poems and Extracts froln the W o r k s  of  Anne, Countess o f  Winchelsra 

by J .  R.  Rees in 1905. A Concordance to  the Poenzs o f  W .  W .  by Lane 
the Ode to  Duty  and the immortal Ode on Intimations o f  Immor- cooper mras published in 191 1. 
tality. The volumes of 1800 and 1807 establish Wordsworth as one For the life of Wordsworth chief authorities are: ,%fentoirs o f  W .  IY., 
of the great inventors of poetical forms. But, form apart, these by Christopher Wordsworth, 18j1 (with the poet's "Autobiographical 
volumes, taken together with the Prelude, the Recluse fragment, Memoranda") ; Li fe  o f  U7illiam Wovdsworth by W. Knight, 1889; 

TVillianz IVordsworth, his Life, U'orks and Ilzjlurnce, b y  G .  M .  Harper, 
~ a r ~ a r e t ,  or the Ruined Cottage (all written before 18071, consti- re,, ,d, ( I g z y )  ; T h e  Early Life o f  Wordswor th  by E. Legouis, E.T. 
tute a body of poetical work of which the compass and original (1897). New facts about Wordsworth were given in G. M.  Harper's 
power are such as to place him among the greatest poets. By 1807, Wordsworth 's  French Daughter, 1921, and in E. Lepouis' IVordsworth 
in fact, his best work was done; not all his good work, but his best in  a N e w  Light (1923). .Among general interpretative studies of 
work. The death, in 1805, of his brother ~~h~ ~ ~ ~ d ~ ~ ~ ~ h  (of Wordsworth may be mentioned those of F. W. H. Myers, W. Raleigh, 

H. W. Garrod, 0. Elton; among special studies E. Rarstow, Wordswovtk '  
whom the Happy Warrior is, in part, a commemoration) had Theory of  Poetic Diction (1917) ; W. Reatty. Wil l iam Wordswor th:  
affected deeply a temperament to which melancholy was native, in- his Doctrine and Art i n  their Historical Relatiolzs (1927). Upon 
ducing in if70rdsworth a regress upon religious orthodoxy, and bibliographical questions T w o  Lake Poets: a Catalogue, etc., by T. J. 
upon orthodoxies less venial. By the end of the first decade of the Wise ( 1 9 ~ 7 )  be (H. W. GA.) 

nineteenth century his thinking, in religion and in politics, loses WORK : see LABOUR. 
that speculative rebel quality from which it drew so much of its WORK ACCIDENTS: see IXDUSTRIAL ACCIDENTS. 
early strength; and his imagination, ever a miser of its memories, WORKERS, EDUCATION OF: see ADULT EDUC.ATION. 



WORKHOUSE, THE (in Scotland known as the  poorhouse)! 
a British institution for the maintenance of paupers. Xdministra- 
tion in England and \Vales  as placed under the board o i  guardians 
i t h e  parish council in Scotland), under regulations prescribed by 
2 central authority; the ministry of health or the Scottish board 
of health. Destitute persons gained admittance to the workhouse 
by a written order of the board of guardians or the relieving officer, 
or in exceptional cases by the master or matron ~ i t h o u t  an order. 
lrimates \yere made subject to strict discipline while remaining in 
the ~vorkhouse and, under ordinary circumstances. were not allowed 
to  leave the institution without first giving "reasonable notice." 
usually held to mean not less than 24 hr. and in some situations 
as long as three days. 

Primitive workhouses were set up here and there in the 17th 
century under the Poor Relief act of 1601: which directed the 
ox-erseers o i  every parish, among other things, to  raise funds "for 
providing a convenient stock of flax, hemp, wool, 'thread, iron and 
other ware and stuff to set the poor on work." But in this early 
period the authorities were for the most part content with "houses 
of correction" ior the chastisement of the vagabond. 

T h e  18th century saw the establishment of workhouses in towns 
and rural parishes. The administration was either brutally hard 
or illcredibly lax; they ranged. i t  has been said, from "houses of 
terror" to "houses of debauchery." I n  1833 the modern system 
was introduced. The I j.ooo parishes of England and \Vales were 
organized into a fe-cl- hundred poor la\., "unions," each of which 
was required to set up a "\\-ell-regulated \!-orkhouse." Only in this 
institution could an able-bodied man and his family get relief! and 
in order to deter him from coming, the regimen was purposely made 
repugnant. 

T h e  W o r k h o u s e  Condemned.- In the course of the 19th cen- 
tury  the  strict principles of 1834 were generally relaxed, and in 
1909 a royal commission found the state of the workhouses with 
few exceptions deplorable. and unanimously recommended their 
abolition. They were not abolished, but some in~proven~ent  was 
effected under pressure from the central authority. I n  particular, 
a better classirication of the inmates was enjoined. Married cou- 
ples aged over 60 were not to be separated if they wished to live 
together, and children between the ages of 3 and 16 could not be 
maintained in the workhouse. Some boards of guardians, however, 
persisted in breaking this latter regulation. 

An effort was also made to render the workhouse less repellent 
to the poor by calling it .'the institution," but there was no popular 
enthusiasm over this, and the old name continued in general use. 
After \\.'orlrl \Tar i, with the general relaxation of the restrictions 
on outdoor relief, the ~vorkhouse became less than ever a place 
for "teatirig" the able-bodied by disagreeable tasks of work. The 
inmate population comprised chiefly aged and infirm. 

( S ~ ' P  I'UCIR LAW .) (C. M. L.) 
WORKING MEN'S CLUBS existed for workmen in Eng- 

land dnd \!'ales (a feiv were established in either Scotland or North- 
ern Ireland) fruin the middle of the 19th century. 

T h e  majority mere organized in the Working Men's Club and In- 
sti tute union, which was brought into'existence by the Rev. Henry 
Solly. a Unitarian minister. The union was founded a t  a meeting 
a t  which Lord Brougham presided, on June 13, 1862. 

I t  was a t  first intended that such clubs should be teetotal, but 
apart  from the abandonment of this policy their objects remain 
as in the beginning, being as follows: 

( I )  Tha t  working men's clubs and institutes are calculated not 
only to diminish excessive use of intoxicating liquors but also to 
promote self-culture and the g r o ~ i ~ t h  of a healthful public spirit 
arnong the mass of people. 

( 2 )  That  there are few social reforms of greater importance to 
this country than the substitution of clubs and institutes for public 
houses as places of resort for the recreation and business of the 
 orkin king classes. 

Although the union did not become entirely independent of out- 
side support until 1890 it had, under the guidance of Hodgson 
Prat t  (1867-831, worked steadily to that end. I n  1884 it  became 
con~pletely democratic in constitution. The union itself is non- 
political as are the majority of its clubs, but political clubs of all 
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parties may be admitted to  membership, providing they are 
democratically controlled by the members or a committee ap- 
pointed by the members. 

In the mid-1950s the union comprised about 3.400 clubs with a 
total membership of about 2,000,000 persons throughout Great 
Britain. The union maintains four convalescent homes, accom- 
modating about 6,000 members yearly. 

The union provides about I ,300 trophies for indoor and outdoor 
sports and games contests among its clubs, and organizes day 
schools each weekend as well as spring and summer schools a t  
University college. Leicester. and a t  Ruskin college, Oxford. 

WORKINGTON, a seaport and municipal borough in Cum- 
berland. Eng.. 33 m i  S.JV. of Carlisle by road. Pop. (19 j ~ j  28.891. 
Area 7.9 sq.mi. I t  is a t  the mouth o i  the Denvent river where 
the Prince of \Tales dock (4.4 ac.) was opened in 1927. Coal is 
mined and there are engineering, cloth, carpet and clothing works. 
Iron ore is imported and steel is made. 

The town was incorporated in 1888 and is in the Workington 
parliamentary division. \\:orkington hall, the seat of the Curwens 
since the 13th century, was given to the town in 1946 for a civic 
centre. 

WORKMAN, FANNY BULLOCK (18 59-192 j ) .  U.S. 
mountaineer, explorer and writer, was born on Jan. 8 ,  ~ S j g .  in 
IVorcester, Mass.. the daughter of Alexander Hamilton, n-ho was a 
governor of blassachusetts. In  1881 she married William Hunter 
IVorkman. Her husband gave up the practice of medicine in 1889 
because of ill-health and thereafter they spent many years travelling 
in Europe. Asia and Africa. 

Mrs. IVorkman achieved a world mountaineering record for 
women in 1906 on a Himalayan expedition. A recognized Alpinist, 
she was honoured by the French Alpine club with the Grand 
Medaille in 1904. She was the first U.S. woman to lecture beiore 
the Sorbonne in Paris. 

K i th  her husband she was the author of numerous publications 
describing their expeditions, including .Algerian ~IIemories (18g j ) ,  
Sketches Adzeel  i n  Fin de Si2cle Iberia (1897). I n  the Ice World 
of Himczlaya ( I ~ o o ) ,  Through Town  and Jungle (1904), Ice- 
Bound Heights of the Mustczgh ( I  908) .  Peaks clnd Glaciers of Nun 
R u n  (rgog),  T h e  Call of the Snowy Hispczr (1910). and T w o  Szrrn- 
nzevs i n  the Ice K'ilds of the Eastern Karukorurn (191;). She 
sperit the latter part of her life in France and died on Jan. 22, 192 j, 
in Cannes. 

WORKMEN'S COMPENSATION. Until 1880 the only 
remedy which the law of Great Britain provided for a workman 
who had suffered physical injury in the course of his employment 
was a common law action in which the plaintiff had to establish 
that his injury was caused by some personal fault in the employer, 
or that the employer had been guilty of personal negligence. or had 
knowingly employed an incompetent servant or had committed a 
breach of some statutory duty. Even if the expense uhich had 
to be incurred was not an insurmountable obstacle, the cases where 
a 1%-orkman could hope to recover damages for his injury by means 
of a common law action were comparatitely rare. I n  an action 
for negligence formidable defenses were available to the employer. 
Contributory negligence in the workman himself would be pleaded 
as a matter of course, and if i t  was established that the plain- 
tiff could. by the exercise of ordinary care, have avoided the 
consequences of the defendant's negligence the action must fail. 
The doctrine or' volenti ?con fit injuria might destroy the injured 
workman's right to damages on the ground that,  knowing the risk 
he was running, he expressly or impliedly agreed to accept that 
risk. 

There was also the deiense of "common'! employment, which 
deprived the plaintiff of his right to damages when his injury re- 
sulted from the negligence oi  a fellow workman. ?.loreover. the 
position of the dependents of a workman whose injuries had proved 
fatal was more desperate still. for the right of action was per- 
sonal to the injured man and died with him. Lord Campbell's act 
of 1846 created an exception to this rule in favour of a wife, 
husband, parent or child of the deceased, and enabled an action 
to be brought for the benefit of that limited class of persons in 
respect of the workman's death as a result of another's wrong- 
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ful act or negligence. But the defenses which were available in 
an action by the injured workman himself remained available as 
against the dependents of a workman whose injuries had proved 
fatal. 

Thereafter two different currents of opinion as to the manner 
in which the unsatisfactory state of the law should be remedied 
are ybservable. On the one hand, there was the view that any 
remedial measure should fit into the framework of the existing 
common law rules, and that all that was necessary was that those 
rules should be modified to remedy particular grievances. This 
school of thought found expression in the Employers' Liability bill, 
introduced in 1893 by Asquith: who thus indicated its three vital 
principles: "The first is that it abolishes the doctrine of com- 
mon employment; the second is that it prohibits contracts by a 
workman renouncing his statutory rights; and third, it simplifies 
the procedure by means of which the workman can seek his statu- 
tory remedy." The views of the opposing body of opinion were 
expressed in the amendment moved by Joseph Chamberlain nhen 
Asquith's bill was before the house of commons, "That no amend- 
ment of the law relating to employers' liability mill be final or 
satisfactory which does not provide compensation to workmen for 
all injuries sustained in the ordinary course of their employment 
and not caused by their own acts or default." The house of com- 
mons passed Asquith's bill, but abandoned it rather than accept an 
amendment of the house of lords, the purpose of which was the 
preservation of the principle of contracting-out, although subject 
to certain safeguards. 

T h e  Bri t ish Workmen's  Compensat ion Acts.-The Work- 
men's Compensation act, 1897, introduced a new principle into the 
law of the relationship between master and servant by imposing a 
liability on the elnploGer to pay compensation to an injured 
workman, or, if his injury proved fatal. to his dependents, although 
there had been no wrongful act or omission on the part of the em- 
ployer or of anyone employed by him. Liability was imposed no 
less upon the employer \\rho was blameless than upon him \ ~ h o  
had been guilty of negligence. Contracting-out was forbidden, save 
where an equally advantageous scheme duly certified as such by 
the registrar of Friendly societies, was substituted for liability 
under the act. 

The act of 1897 came up for review before a departmental 
committee appointed for the purpose in 1903. Many of the recom- 
mendations of that committee (Report of Departmental Commit- 
tee on Compensation for Injuries to TVorknzen, 1904, Cmd. 2208) 
were embodied in the Workmen's Compensation act, 1906, by 
which the act of 1897 was repealed. In  1919 the departmental 
committee generally known as the Holman Gregory committee was 
appointed to report what alterations of the lam were required "to 
remedy defects which experience has disclosed"; and "whether it 
would be desirable to establish a system of accident assurance un- 
der the control or supervision of the state." The committee 
reported in 1920 (Report of Depart?)zental Conzmittee on Com- 
pensation for Injuries to Workmen, 1920, Cmd. 816; Afinutes of 
Evidence, Cmd. 908 and 909). Post~var conditions were not fa- 
vourable to the achievement of the whole of the scheme of reform 
recommended by the committee: but a good deal of it was embodied 
in the amending act of 1923. A consolidating act was passed in 
192 j. 

From the first the remedy by way of the Workmen's Compensa- 
tion acts was in Great Britain an alternative. and not an exclusive 
remedy. The injured workman or his representatives were not 
barred from bringing an action at common law or under the Em- 
ployers' Liability act if the evidence necessary to support an action 
was forthcoming. But an employer could not be liable to pay 
con~pensation twice over in respect of the same accident. 

E m p l o y m e n t s  t o  W h i c h  t h e  Acts Applied.-The nTorkmen's 
Compensation act of 1897 applied only to the more dangerous in- 
dustries. But the Workmen's Compensation act. 1900, applied the 
189; act to "the employment of workmen in agr~culture by any 
employer who habitually employs one or more workmen in such 
employment." Whereas the first Workmen's Compensation act 
excluded from its scope all norkmen not expresslq included, the 
act of 1906 included all "workmen" except the few classes expressly 

excluded, namely nonmanual workers whose remuneration exceeded 
6250 a year (the limit was raised to £3 jo by the 1923 act)  ; persons 
employed casually otherwise than for the purposes of the em- 
ployer's trade or business; outworkers; members of the employer's 
family dwelling in his house. members of a police force and persons 
in the army and navy. With the specific exceptions mentioned, 
the expression "urorkman" was defined to include "any person who 
has entered into or ~ ~ o r k s  under a contract of service or apprentice- 
ship with an employer whether by way of manual labour, clerical 
work or other\vise." The sweep of the act was thus widened in 
1906 so as to include not only the coal miner and the engineer but  
also the clerk in the countinghouse, the shop assistant and the 
general servant. 

Yet there were still ~vorkers excluded from the protection of the 
act. A seaman on a British ship meeting with an accident nhen 
abroad ~vould be outside the acts; so with the crews of British 
aircraft. when outside Great Britain. Again. if the legal relation- 
ship between, say, a cab proprietor and his driver was that u i  
bailor and bailee, the relationship, the basis of which is a con- 
tract of service, which was the fundamental test for inclusion 
in the acts, was absent. To bring such cases within the Work- 
men's Compensation acts specific enactment was accordingly 
necessary. 

O p e r a t i o n  of t h e  Scheme.-It was open to the employer, and 
in some cases obligatory on him, to insure against his liability; 
i t  was for the workman to make his claim and to take steps to 
enforce it. if challenged, in the courts. Inevitably compensation 
thus became a disputable issue between the two parties or their 
representatives. This resulted in the growth of legal complexity 
and the emergence of certain unsatisfactory features; i.e., the 
practice of paying. in full discharge of liability for what might 
prove to be a permanent or long contiriued loss of earnings, a 
lump sum which the employer might offer for the sake of sim- 
plicity and finality, and the workman accept for the same reason. 

T h e  Beveridge Plan.-In 1941 the Beveridge committee was 
appointed by the government to survey existing national schemes 
of social insurance and allied services. including workmen's com- 
pensation. Sir William Beveridge (later Lord Beveridge). in his 
report ~vhich was published in Nov. 1942, advised the abolition 
of the separate scheme of workmen's compensation. This recom- 
mendation followed the practice already operating in many foreign 
countries and in the dominions overseas. In  Sept. 1944 the govern- 
ment announced its proposals in two white papers on social insur- 
ance. Part I dealt with social insurance generally (except for 
industrial injuries) and part 11 with social insurance for a new 
scheme of industrial injury allowance. Part I was embodied in the 
National Insurance act, 1946 (see SOCIAL SECURITY), and part 11 
in the Sational Insurance (Industrial Injuries) act,  1946. Amend- 
ing acts were passed in 19j2 and 1954 to increase the benetits 
originally provided. 

Basis of t h e  N e w  Scheme.-Under the Workmen's Compensa- 
tion acts the benefits were related to the estimated loss of earning 
capacity. Under the new scheme benefits were made payable a t  
flat rates, with supplements for family responsibilities. In  the 
earlier weeks, while the workman is incapacitated for work, injury 
allowances were to be made at uniform rates. Afterward, if dis- 
ablement continued, industrial pensions were to be based, not on 
loss of earning capacity. but upon the extent to which the ~vorkman 
has suffered disablement by the injury in comparison with a normal 
healthy person of the same age and sex. The pensions were not 
affected by any subsequent earnings of the workman and not re- 
placed by lump sum payments. 

There also were provided pensions for widows, parents and cer- 
tain other dependents of those who died as the result of industriai 
injury. The basis of the scheme was similar in many respects to 
that of the war pensions scheme. I t  thus recognized a c e r t a i ~  
similarity between the position of the soldier wounded in battle 
and that of the man injured, each being comperisated for whatever 
he lost in health, strength and the power to enjoy life and not for 
loss of earning capacity. 

The scheme covered broadly all persons working under a con- 
tract of service or apprenticeship and applied to personal injury by 
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accident arising out of and in the course of employment, and to 
specified industrial diseases. I t  also covered accidents to persons 
engaged in rescue work and other specified classes of emergency 
work in connection with industrial undertakings generally. The 
scheme did not apply to members of the armed services nor to 
employment outside Great Britain except in the case of persons 
employed in British ships and aircraft. Married women were in- 
surable if they were employed persons even though they might have 
chosen to contract out of the main National Insurance scheme. 
If i t  was proved that the injury was attributable to the serious 
and wilful misconduct of the workman. benefit would be not pay- 
able unless the injury resulted in death or serious and permanent 
disability. 

F i n a n c e  a n d  Administration.- Financed from an Industrial 
Injury Insurance fund maintained by weekly contributions from 
employers and workmen together with a contribution from the 
exchequer, the scheme required weekly contributions each of the 
insured person and the employer of qd.  for a man over the age of 
18 years and 3d.  for a woman over that age with lower contributions 
for juveniles. Contributions were subsequently raised to gd. for 
an insured man and 6d.  for his employer, and to q d .  for the em- 
ployer of an insured woman. Under an amendment made by an 
act of 1953,  special provision could be made for contributions being 
based on the amount of work done or remuneration received instead 
of being payable for each week during which the insured person 
was employed. This was to meet the special position of those en- 
gaged in employment of a casual or subsjdiary nature. 

The minister of national insurance was held responsible to par- 
liament for the general administration of the scheme as for the 
main hTational Insurance scheme. 

I t  was provided that all claims would be dealt with by a local 
industrial pensions officer, normally being met on an application 
by or on behalf of the workman and on confirmation of the injury 
by the employer. The pensions officer was given the right to re- 
quire the applicant to submit to a medical examination. In cases 
of industrial disease a report by a specially appointed medical 
officer might be required The decision of the industrial pensions 
officer on questions of entitlement was made subject to appeal 
to a local appeal tribunal on which employers and workmen would 
be equally represented and presided over by an independent chair- 
man ni th legal qualifications. I t  was also open to the pensions 
officer to refer any such question to the tribunal without him- 
self giving a decision. Provision was made for medical practi- 
tioners to serve on the tribunal in special cases. There were further 
rights of appeal to an industrial injury insurance commissioner 
if leave was given either by the chairman of the local appeal 
tribunal or by the commissioner on questions of law. The medi- 
cal assessment for pension. \\hen necessary, was made by a medi- 
cal board with a right of appeal to a tribunal consisting of a 
chairman of a local appeal tribunal and two medical practitioners. 
An assessment might be either final or provisional and a final 
assessment could be made either for a limited period or for life. 

Benefits.-An insured person was entitled in 1955 to an injury 
benefit of 67s.6d. weekly (increased by acts of 1952 and 1954 
from 45s . )  for an adult workman alone and gzs.6d. (increased 
from 6 1 s . )  for a married couple. As under the main Kational 
Insurance scheme there was an allowance of 11s.6d. (increased 
from 10s.) weekly in respect of an only or eldest child and an allow- 
ance of 3s.6d. (increased from 2s.6d.) for each additional child. 
'Thc normal allowance for the second and other children vias also 
payable under the Family Allowances scheme. The injury benefit 
was payable in respect of any day on which the injured person was, 
during a period of 26 weeks thereafter, incapable of work. Dis- 
ablement benefit was payable where the injured person continued 
to be incapable of work after the injury benefit period expired. 
Under the original scheme this benefit could only be paid if the loss 
of physical or mental capacity resulting from the accident was sub- 
stantial (i.e., causing disablement assessed at  20% or more) or 
was likely to be permanent or in some circumstances both substan- 
tial and permanent. These limitations were revoked by the act 
of 1953 and disablement benefit became payable for any period 
during which the disablement was assessed at  I % or more whether 

or not it was likely to be permanent. 
The rate of disablement benefit varied, according to the degree 

of disability, up to 67s.6d. for 100% disablement. An increment 
of 25s. (increased from 16s.) was payable in respect of a wife, or 
,in certain circumstances, any other adult dependent and 11s.6d. 
for the first or only child. Death benefit, by way of widow's (or 
sometimes widower's) pension was, payable at  the rate of 45s.  
weekly (increased from 30s.) when the widow was living with her 
husband at the date of his death, or in some cases 20s. A higher 
pension of 55s. was payable for the first 13 weeks after the hus- 
band's death. 

Systems in O t h e r  Countries.-Workmen's compensation, or 
employment injuries schemes as they are generally called, provid- 
ing for cash benefits and usually for medical care, were in many 
countries the first type of social security legislation to be enacted. 
In some systems the employer is required to insure; in others he 
is under obligation to provide the benefits specified by law but 
insurance is voluntary. In some countries insurance is arranged 
by private insurance companies or employers' mutual associations. 
In a few countries insurance is arranged either through private 
insurance companies or a public insurance fund. RIore recently 
there was a trend toward compulsory insurance administered ex- 
clusively by public agencies. 

Many of the early workmen's compensation laws only covered 
disability resulting from accidents but later they often covered pro- 
vision for disability resulting from occupational diseases also. 

Some recent laws extended the notion of employment injury to 
accidents which occur on the way to and from work. Most schemes 
distinguish between temporary incapacity and permanent incapac- 
ity and some between total and partial incapacity. Employment 
injury benefit is commonly provided without qualifying period or 
means test. Unlike the practice in Great Britain, temporary bene- 
fit in other countries was usually related (subject to a maximum 
payment) to the previous earnings of the beneficiary or to the basic 
earnings of the category of workers to which he belonged. The 
percentage varied from a minimum of 42% to a maximum of 
80% in the Netherlands and Switzerland; in the German Federal 
Republic it was 663%. 

In some countries (Bulgaria, Norway and Czechoslovakia) the 
benefit was made the same as for sickness. Temporary incapacity 
benefit often continued to be paid until the injury was healed or the 
disease cured or until the injury, if of a permanent nature, was 
consolidated. In many countries, however, a time limit was pre- 
scribed after which permanent incapacity benefit became payable. 
When the temporary incapacity benefit ceased to be payable and 
incapacity for work was found to have become permanent the de- 
gree of such incapacity was assessed and a proportionate pension 
granted. Frequently the rate of pension for total incapacity was 
made the same as the temporary incapacity allowance, as in Aus- 
tralia, India and New Zealand. On the contrary, the pension was 
set lower than the temporary incapacity benefit in Denmark. In  
Czechoslovakia the pension was set at two-thirds of basic earn- 
ings for total incapacity but the rate of the temporary benefit 
varied for different classes of employment. In  the Netherlands 
and Switzerland the pension was made 70% of earnings as against 
80% for temporary incapacity. In Sweden, however, i t  was 915% 
as compared with joyo for temporary incapacity. 

In most countries benefit is also payable in respect of partial 
permanent incapacity, the pension being such fraction of the full 
rate for total incapacity as corresponds to the degree of incapacity. 
In France, however, it was provided that the allowance would be 
relatively higher if the degree of incapacity exceeded 50%. In  the 
case of injury entailing only a minor degree of incapacity and some- 
times also when loss of a limb is suffered but no loss of earning 
capacity, a lump sum might be provided instead of periodical pay- 
ments. A considerable number of schemes grant supplements to 
invalids who need constant attendance; such supplements may 
bring the benefit up to 100% of former earnings. 

By mid-20th century schemes providing employment injury 
benefits were financed exclusively by employers in more than 
three-quarters of the countries which were state members of the 
International Labour organization. A small proportion were fi- 
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nanced by employers and workmen and the remainder also partly 
by  the state. 

A u s t r a l i a  and N e w  Zealand.- In Australia the matter came 
under the jurisdiction of state laws and not by common\~ealth legis- 
lation, the arrangements not being uniform although very similar. 
Normally a person would be covered if he \yere enlployed under a 
contract of service or apprenticeship, but there was usually exclu- 
sion if the person's earnings exceeded a specified figure. The bene- 
fit 11-as based on a percentage of the person's earnings prescribed 
by the  legislation of each state. This varied up to  h6-:',:, and in 
some states there were also supplements for dependents. There 
was also an allowance for medical treatment and hospitnlization. 

I n  Queensland the scheme came under the administration of the 
agency of a public department- the state insurance ofice-which 
levied upon employers compulsory contributions and itself as- 
sumed the liability to pay compensation. I t  was to the fund and 
not to  the individual employer that  the injured workman or his 
d e ~ e n d e n t s  must look for comaensation. I n  the other states of 
Australia intervention by the state \vas directed to the compulsory 
insurance of workmen's compensation risk coupled usually n i th  the 
setting up of a state insurance ofice with'which. however, insurance 
companies might compete. In  South .\ustralia. only private in- 
surance companies were established. The settlement of claims 
is in some cases s matter ior the courts and in others for special 
magistrates or commissioners. In  Victoria. the county court judges 
were made responsible for the administration. acting with a 11-ork- 
ers' compensation board consisting of representatives of workers 
and employers. 

I n  S e w  Zealand. the  scheme covered all employed persons and 
was financed by the employers. The contribution rates. fixed by 
order in council. varied n-ith the degree of risk in the undertaking. 
Benefit was based on a proportion of earnings n i th  an allowance 
a t  a lox~er  rate for permanent disability. .in additional allo11~- 
ance was payable for medical and other special treatment. In- 
jury benefit was based on 75'; of earnings for total incapacity 
subject to a prescribed minimum and maximum. Earlier. insur- 
ance could only be affected through the state fire and accident 
insurance office but by the latter 1950s it could be arranged also 
through private insurance companies. or a co-operative associa- 
tion. It was compulsory for each employer. unless specially ex- 
empted. to insure. 

B I B L I O G R . ~ P H Y . - I ~ ~ ~ ~ ~ ~ ~ ~ O ~ ~ ~  Labour Office, International Survey 
of Social Srcurity (1950) ; Bulletins of the International Social Security 
Association, Geneva; Federal Security Agency, Social Security Xdminis- 
tration, Social Security Legislation Throughout the World (1949) ; Sir 
UTilliam Beveridge, Repovt on Social Insurance and Allied Seroices 
(Cmd. 6404, H.M.S.O., 1942). ( JN.  M.) 

T H E  U N I T E D  STATES 

H i s t o r i c a l  Development.- In comparison u-ith Europe, work- 
men's compensation came late in the United States. To be sure, the 
common law rules of employers' liability had scarcely been laid dou-n 
by the courts before legislative attempts to modiiy them began. By 
1910 practically every state had passed some sort oi employers' liability 
statute. But these lams merely mitigated the harshness oi the common 
lam, Many applied only to railway accidents and none was adequate to 
assure pro\-ision for the disabled or the survivors of workers killed on 
the job. The essential basis of employers' responsibility remained tort 
liability. 

The first acts to be based on the compensation principle of "liability 
without fault" were enacted by Maryland in 1902 and Montana in 1909. 
Both were held unconstitutional. But by this time public opinion n-as 
aroused. The peak of industrial injury rates was reached around 1907- 
10. Unde? such diverse leadership as represented by Theodore Roose- 
velt, John R. Commons of Wisconsin, and John B. Andrew of the 
American Association for Labor Legislation, three related and contcm- 
poraneous reform movements began-workmen's compensation, indus- 
trial safety and industrial hygiene. 

In 32 states, 40 official commissions investigated and strongly con- 
demned the existing legal situation and, with virtual unanimity, rec- 
ommended adoption of laws based on "liability without fault." An 
important setback, however, resulted from a 1911 Sew k'ork court oi 
appeals decision which invalidated the iYew York law of 1910, the most 
comprehensive up to that time. Kevertheless, 30 compensation laws 
were enacted between 1910 and 1915. In 1917 the issue of constitu- 
tionality was permanently settled by the United States supreme court 
which declared the state police power an adequate basis ior all proposed 
types of compensation laws. 

The S e w  TJork ruling, though reversed, leit a heritage. Although 

seven states amended their constitutions to make certain tha t  compen- 
sation would be legal, most laws were narrowed and restricted because 
of the decision. The resulting "elective" provisions and limited coverage 
of industries, occupations and injuries persisted in curtailing the effec- 
tiveness oi workmen's compensation. By 1920 all but six states had en- 
acted legislation; slowly they joined the ranks also and by 1948, with 
the action of Mississippi, all states were covered. Federal jurisdictions 
were covered by the Federal Employees' Compensation act and the 
Longshoremen's and Harbor Workers' act. 

Despite its wide spread, workmen's compensation never completely 
supplanted the common law and employers' liability legislation as 
remedies for occupational injury. The latter, especially, continued to 
remain a significant factor. By the mid-1950s, a t  least a fiith of U.S. 
workers were still not covered. Prominent among the omissions 'were 
interstate railway workers and merchant seamen who felt that their 
experience under special federal employers' liability legislation campared 
favourably with the state compensation systems. Other exclusions 
were caused by elective laws, exclusion oi certain types oi employment 
( e . g . ,  small firms), and some types of injuries: particularly occupational 
diseases. Following World War 11, injury coverage was greatly broad- 
ened through judicial expansion of the concept of causal relationship 
of injury to employment and the meaning of such terms as accidental 
injury. 

Bene f i t  Provisions.- There are three categories o i  compensa- 
tion benefits: cash, medical and rehabilitation, designed to indemnify 
the injured worker or his dependents for loss of wages, medical and 
hospital expenses, loss of occupational capacity and skills, and where 
possible to restore the latter. 

Cash benefits vary in accordance with four types of injuries: tem- 
porary-total disability, permanent-total disability, permanent-partial 
and death. The basic benefit formula in all types of cases is similar, 
but complex. The factors involved are numerous: (1) a specified 
maximum percentage of the worker's normal wages; (2) a weekly 
dollar maximum and minimum; ( 3 )  a maximum total dollar amount;  
(4) a maximum amount of time ior which benefits may be paid; (5) 
\.ariatiom according to dependents; (6)  a waiting period, and ( 7 )  a 
formula by which normal wages are computed. The first of these 
was originally considered most important since the relation of benefits 
to wage loss was a theoretical foundation stone o i  workmen's com- 
pensation in the United States. Later, however, the specified per- 
centage-usually 662%-was submerged by the other limitations, 
particularly the maximum dollar amounts. The general result was an 
approximation of a flat-sum system determined by the weekly maxi- 
mums; in a typical year, average benefits did not replace more than a 
third o i  wage loss. 

Medical benefits had been, in some degree, universally included and 
probably represented the most significant quantitative advance in the 
prqgram, accounting for about a third of all benefit payments. Quali- 
tatively the results were less impressive. Medical administration was 
under attack, accused of not having become rehabilitation oriented. 

Financing.- Compensation benefits in the United States are Ken- 
erally financed by employers, who must give assurance of their ability 
to meet such obligations. This may be done by insuring with a private 
carrier (the most common method), or with a state fund in certain 
states or by giving prooi of ability to carry one's own risk, called seli- 
insurance. The annual cost to employers by the mid-1950s had in- 
creased to about $1.500.000.000. As a ~ e r c e n t a ~ e  of ~av ro l l .  net rosts 
had remained fairly constant-about 1% since'the mid-1930s, declin- 
ing during the 1940s, and rising again in the early 1950s. This national 
average concealed great variations among states, among industries and 
among individual employers, rising from negligible proportioris to 30% 
or more in the case of extra-hazardous industries in some states. Over- 
head costs-insurance, legal fees and administration-mere consuming 
about hali the total costs. Insurance remained the major factor. 

Bas ic  Issues.-These related to whether ~vorkmen's compensation 
was meeting its stated objectives and, more profoundly, whether the 
original objectives were enough for contemporary conditions. The dis- 
appointing level oi  benefits had raised the question of I-,-hether the 
program could be adequate as the injured worker's exclusive remedy. 
Increasingly, the issue had arisen as to whether it is practicable to 
separate occupational and nonoecupational disability. Most important, 
perhaps, was the challenge of modern rehabilitation techniques. 

B I B L I ~ c R . x P H E ~ . - ~ ~ ~ ~ ~ u ~  Larson, T h e  L a w  o f  It 'orkn~cn's C o n t p ~ n s a -  
t ion (1953); H .  M .  and A. R. Somers, Workmen ' s  Co~17pensation: 
Prez~ention, Insu~ance ,  and Rehabi l i ta t io~  o f  Occz(pational Disability 
(1954). Compendiums of state legislation are published by the U.S. 
Bureau of Labor Standards. State Workmen's  Cofizfiensation L a w s ;  and 
by the U.S. Chamber oi  Commerce, A ~ a l y s i s  o f  Work+?~en's  Cowpen-  
sation Laws.  The latter includes the Canadian provinces. Financial 
data appear each December in the Social Security .Idministration's 
Social Secz~rity Bulletin. Annual proceedings of the International As- 
sociation o i  Industrial Accident Boards and Commissions, published by 
U.S. Bureau of Labor Standards, provide general information on ad- 
ministrative problems. (H. M. S. ;  A. R. Ss.) 

WORKS' COUNCILS: see IKDUSTRIAL RELATIOSS. 
WORKSOP, a municipal borough in the  Basse t la~v parliamen- 

t a ry  division of Nottinghamshire. Eng.. on the  Chesterfield canal. 
2 7 3  mi.  N. of Xottinghan-i b y  road. Pop. (1951) 31.034. Area 
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28.0 sq.mi. The borough contains 3,784 ac. of Sherwood forest, 
belonging to the National trust. The south door of the priory 
church possesses 12th- or 13th-century iron scrollwork, the oldest 
in England. 

I n  1296 a royal charter was granted for the holding of a market 
and fair. Worksop was incorporated in 1931. Coal mining has 
been the chief industry since 1859 and other industries include 
timber, glass, quarrying and the manufacture of bricks, nylon and 
hosiery. Worksop college was founded in 1890. 

WORLD COUNCIL OF CHURCHES, THE, was con- 
stituted in 1948 as "a fellowship of Churches which accept Jesus 
Christ our Lord as God and Saviour." I t  consists of nearly 200 
churches in all parts of the world which have accepted this 
basis, bult these do not include the Roman Catholic Church. the 
Southern Baptists in the U.S. and some other large Evangelical 
bodies. 

The controlling body of the World Council of Churches is the 
assembly. which meets at  intervals of roughly five years (Amster- 
dam. Seth. :  1948; Evanston. Ill., 1954; New Delhi, India, 1961). 
This appoints a central committee of 90 members and an executive 
committee of 12 members, as far as possible to represent all inter- 
ests and to carry on the work of the council between assemblies. 
There are six presidents. The headquarters of the council in 
Geneva has a large staff under a general secretary. There are three 
main divisions of work: church relations; ecumenical study' and 
promotion; and interchurch aid and service to refugees. Under 
these are a number of groups and commissions, such as faith and 
order, the commission on the life and work of the laity in the 
church, and that on the co-operation of men and women in church 
and society. At the Ch2teau de Bossey, the ecumenical institute 
15 mi. from Geneva, Switz., study conferences are in progress dur- 
ing most of the year. 

The \Vorld Council is not a church, nor does it issue orders or 
directions to the churches. I t  works for the unity and renewal 
of the church and offers the churches an instrument by means of 
which they may talk together, pray together and work together in 
the spirit of tolerance and mutual understanding. In  1961 the 
World Council of Churches was united with the other great ecu- 
menical body, the International Missionary council. See also 
ECUMEXICAL MOVEMEST. 

der the leadership of Owen J. Roberts, formerly an associate jus- 
tice of the U.S. supreme court. This committee had as its main 
purpose the calling of a convention to explore the possibilities of 
federal union among the North Atlantic countries. 

Great emphasis was placed on freedom and democracy as the 
criterion for eligibility to membership. Unity to  increase the 
power of the free democracies was the central purpose, and 
peace was to be achieved by strengthening the area of freedom. 
The functions and powers assigned to the federal union would be 
important ones, including a common citizenship and defense force, 
a customs-free economy and a common currency. The political 
and economic success of such a union was expected to attract ad- 
ditional members, thus bringing about a gradual expansion into 
a federal government of the entire world. 

A different approach was that of the United World Federalists, 
who insisted that substantial universality of membership was an 
essential requirement from the beginning. This organization, 
formed in the United States after World War 11, faced the dilemma 
of believing that world peace could be assured only within the 
jurisdiction of a common government, but that nations were not 
ready for a surrender of broad powers. The solution offered was 
the establishment of a world government that would be able to  
prevent war, but also would be so limited in functions and powers 
that interference in the domestic affairs of member nations would 
be precluded. Support for similar ideas in other countries was re- 
flected in the World Movement for World Federal Government, 
organized at  a conference held in Luxembourg in 1946. This group 
reached its peak membership of about 67,000 by 1949; of the total, 
almost two-thirds were in the United States and a majority of the 
remainder in Great Britain. 

Proposed Powers.-The extent of the powers to be delegated 
was a central issue for advocates of a federal world government. 
Varying answers to this question were given by different groupd, 
and the so-called maximalist-minimalist controversy resulted. The 
United World Federalists stressed both adequacy and limitation, 
but always in general terms. Another approach was to develop a 
detailed plan, which would specify exactly the limited powers to 
be transferred to a federal world government. The Citizens Com- 
mittee for United Nations Reform, organized in 1946 by Ely 
Culbertson on the basis of an earlier and more ambitious ~ l a n ,  

BIBLIOGR~PIIY -R Rouse and S C Neil1 (eds ), A History of the proposed to eliminate the veto in the UN Security council, provide 
Ecui~zential illovc??zent, 1517-1948 (1954) , W A Vlsser 't Hooft, The for international control of armaments on the basis of an enforce- 
Renewal of the Chuich (1956) ,  The World Council ot Churchps, The 
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rroposals to  replace the system of sovereign nations with a world monwealth plan in Great Britain advocated an equity tribunal to  
government arose out of the collapse of international order in settle disputes and a police force to uphold international law and - 
1939 and the advent of the atomic age in 1945. I n  contrast to 
earlier plans for a universal government and attempts at world 
empire, these proposals, known collectively as  the "world govern- 
ment movement," had three distinctive features: ( I )  they re- 
ceived a degree of popular support and some consideration at the 
governmental level; ( 2 )  they were based upon the idea of a vol- 
untary surrender or limitation of national sovereignty ; and (3) 
they reflected a sense of urgency, maintaining that the social, eco- 
nomic and technological interdependence of the modern world had 
made the nation-state system obsolete, and that the prospects of 
nuclear warfare left mankind with catastrophe as the only alterna- 
tive to  the achievement of a common government. The United 
Nations was criticized, especially in its earlier years, on the ground 
that an association of sovereign states would be hopelessly inade- 
quate to  deal with the problem of war and peace in contemporary 
society. 

R e g i o n a l  v. Universa l  Approach.--One of the proposals con- 
templated a federal union of the North Atlantic democracies as 
the nucleus of an eventual world government. On the eve of 
World War 11, Clarence K. Streit had published Union Now 
( 1 9 3 9 ) ~  expounding the view that a common federal government 
would greatly increase the strength of the democracies in relation 
to the dictatorships. Support for the idea continued after the 
war and in 1949 the Atlantic Union committee was organized un- 

order. 
The necessity of granting maximal powers to a world govern- 

ment was urged by the Committee to Frame a World Constitution, 
established at  The University of Chicago in 1945. The committee 
assembled a research staff, exchanged ideas through memoranda 
and periodic meetings, and published its proposals in the form of 
a preliminary draft of a world constitution. The purpose of the 
draft was to serve as a basis for discussion, to focus attention on 
what a world government might look like and to help in the process 
of education toward a world community. The assumptions were 
that war must and can be outlawed, that world government is the 
only alternative to world destruction and is possible because it  is 
necessary, and that world government must be based upon a uni- 
versal community of justice. The proposal called for a world 
government with broad and extensive powers, a system of regional 
representation and a unique and complex structure. I t  would 
grant to the world authorities all the functions and powers needed 
to maintain peace and justice and to manage major segments of 
the world economy. Only this was considered sufficient to ac- 
complish the purpose. 

Another approach to solving the dilemma of broad versus lim- 
ited powers was that of the British Parliamentary Group for 
World Government. In 19 52 the group suggested alternative 
plans, one designed for early establishment of a world government 
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and the other for strengthening the UY as an interim step. 

A different type of world government proposal was that based 
on the concept of functionalism. The essential idea was that peo- 
ple working together on a common task can develop the appropri- 
ate methods and machinery as the need arises. Co-operation in 
dealing with problems of mutual concern was expected to produce 
better results than attempts to agree in advance on a plan of 
government. Some advocates of functionalism did, hoyever, 
combine that principle with endorsement of movements to set up 
a world government structure. Other functionalists saw great 
possibilities in the gains which might result from expanded social 
and economic co-operation through the UN. 

Post-Korean Developments.-The high tide of public and 
political interest in the world government movement was reached 
between 1948 and 1950. After the outbreak in 19jo of the Korean 
war and the Chinese Communist intervention, it was obvious that 
the mutual confidence required for world-wide participation in a 
common government did not exist. At the same time. the nations 
of the Korth Atlantic area continued to rely on an association of 
sovereign states, instead of forming a federal union among them- 
selves. Most proponents of world federalism began to talk in 
terms of supporting and strengthening the United Nations as the 
best immediate hope. The Atlantic Union committee, for its 
part. placed emphasis upon co-operation through the North At- 
lantic Treaty organization (N.4TO) (9.v.) and other interim 
measures to increase unity among the North Atlantic democracies. 
Thus, proposals for the immediate establishment of a suprana- 
tional federation were largely replaced by an effort to bring about 
conditions which might eventually permit the achievement of 
world government. I t  is true that a few countries made constitu- 
tional provision for a reciprocal modification of sovereignty and 
that some governmental proposals, notably in the case of atomic 
energy, applied the supranational principle to a limited functional 
area. Nevertheless, the pattern of world political organization 
remained on the basis of the voluntary association of sovereign 
states. 

See FEDERAL GOVERNMENT; GOVERNMENT; LEAGUE OF NA- 
TIONS; PAN-EUROPEAN MOVEMENT; UNITED NATIONS. 
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WORLD HEALTH ORGANIZATION. The World 
Health Organization (WHO), established in 1948, is a specialized 
agency of the United Nations designed to further international 
co-operation for improved health conditions throughout the world. 
The culmination of nearly a century of efforts to this end, WHO 
inherited from the Health organization of the former League of 
Nations, set up in 1923, and from the International Office of Pub- 
lic Health at Paris, dating from 1907, various international duties 
relative to epidemic control, quarantine measures and the stand- 
ardization of drugs. Under its constitution, however, WHO is 
given a much broader mandate-to promote the attainment of 
"the highest possible level of health" by all peoples. Health 
is defined positively as "a state of complete physical, mental 
and social well-being and not merely the absence of disease or 
infirmity"; and good health is held to be fundamental to world 
peace and security. 

Administration.- With administrative headquarters in Ge- 
neva, Switz.. WHO operates through three principal instrumen- 
talities: the World Health assembly, meeting annually as the 
general policy-making body; an executive board of 18 health 
specialists elected for threeryear terms by the assembly, and hold- 
ing two sessions each year; and a secretariat, which had in the late 
1950s a staff of about 1,300 persons representing over 50 different 
nationalities. The secretariat is headed by a director-general ap- 
pointed for a five-year term by the assembly on nomination by 
the executive board. The first director-general, Brock Chisholm, 
a Canadian psychiatrist, served until 1953; M. G. Candau of 
Brazil succeeded him and was re-appointed in 1957. 

To  stimulate and co-ordinate WHO'S work "at the grass roots." 
six regional offices were established in Alexandria, Egypt; Brazza- 
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ville, French Equatorial Africa; Copenhagen; New Delhi; Manila; 
and Washington. Each regional office is supervised by  a commit- 
tee of representatives of member states in the region concerned. 
The Washington office also serves as the headquarters of the Pan 
American Sanitary bureau (founded in 1902), which co-operates 
with \VHO in the western hemisphere. 

The membership of WHO consists of sovereign states and non- 
self-governing territories, their number growing from 26 in 1948 
to 88 ten years later, 8 j  of which were independent states. The  
organization is financed primarily from annual contributions made 
by member governments on the basis of relative capacity to  pay. 
The regular budget expanded in the first decade from $~,OOO,OOO 
in 1949 to $I j,ooo,ooo for 1959, the largest contributor being the 
United States, which provided in the latter year approximately 
one third of the total. In  addition, after 1951 W H O  was allocated 
substantial resources from the expanded technical assistance pro- 
gram of the UN, amounting in 1958 to $5,50o,ooo. Grants for 
special purposes were also made to WHO from time to time by  
private foundations and individual governments. 

Functions.- The work of WHO embraces three fairly distinct 
categories of activities : 

I .  The provision of central "clearing house" and research serv- 
ices. As an example, information about the occurrence of pesti- 
lential disease anywhere in the world is broadcast over a n  
international radio network to national health authorities, sea- 
ports, airports and ships at  sea. I n  1952 13 outdated interna- 
tional sanitary agreements were replaced by a codified set of 
international sanitary regulations designed to standardize quaran- 
tine measures without interfering unnecessarily with trade and air 
travel across national boundaries. These were subsequently ac- 
cepted by most of the world's governments. Another WHO regu- 
lation (published in 19 51) requires national health administrations 
to adopt a uniform system for reporting diseases and causes of 
death, thus facilitating the statistical study of world health trends. 
A closely related activity was the establishment of international 
pharmaceutical standards for some zoo drugs, intended to encour- 
age the manufacture of drug products of uniform strength and 
quality. Scientific medical research is stimulated and the results 
disseminated by means of numerous WHO technical publications 
and the work of 30 advisory panels drawn from over 1,000 of the 
world's leading health specialists. The central W H O  secretariat 
also keeps member countries informed of the latest developments 
in use of vaccines, cancer research, nutritional discoveries, control 
of drug addiction and health hazards of nuclear radiation. 

2. Measures for the control of epidemic and endemic disease. 
This category consists chiefly of mass campaigns promoted by 
WHO against communicable diseases. These campaigns, some of 
them conducted with the co-operation of the United Nations Chil- 
dren's fund (UNICEF),  have been dramatically successful in  re- 
ducing the incidence of tuberculosis, malaria and venereal disease 
in the more backward regions of the globe. The  organization 
launched a world-wide campaign for the complete eradication of 
malaria within five years-a program to which the United States 
made a special contribution of $~ .OOO,OOO in 1957. Considerable 
progress was likewise made by WHO in attacking such diseases 
as cholera, yellow fever, yaws and trachoma. Among the tech- 
niques employed in these campaigns are nationwide vaccination 
programs; instruction in the use of antibiotics and such insecti- 
cides as D D T ;  the improvement of laboratory and clinical facili- 
ties for early diagnosis and prevention; assistance in  providing pure 
water supplies and sanitation systems; and health education for 
rural communities. 

3. Efforts to strengthen and expand the public health adminis- 
trations of member nations. As its program developed, WHO 
set as its most important task the strengthening of national and 
local health services. especially in Africa, Asia and Latin America. 
I n  furthering this vital objective, a wide variety of devices are  
utilized. The organization provides technical advice to  govern- 
ments on request in the preparatipn of long-term national health 
plans; sends out to the field international teams of experts to  con- 
duct surveys and demonstration projects; helps set up local health 
centres; offers aid in the development of national training institu- 
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tions for medical and nursing personnel; makes available teachers 
for on-the-spot short course training experiments; and makes 
traveling fellowship awards to doctors, public health administra- 
tors, nurses, sanitary inspectors and laboratory technicians. In  
the late 1950s over 5,000 individuals had benefited from these fel- 
lowships to study advanced techniques. 

P a r t i c i p a t i o n  in UN T e d m i c a l  Assistance Program.- 
After 1951 WHO's types of assistance were materially expanded 
with supplementary funds from the United Nations Expanded 
Technical Assistance program (ETAP), a program initially stimu- 
lated by  Pres. Harry S. Truman's "point four" proposal of 1949. 
E T A P  resources were used primarily to  recruit experts from the 
more advanced countries for assignments of a few months up to 
two years in economically underdeveloped areas of the globe. By 
1957 over 400 such experts (in addition to several hundred mem- 
bers of WHO's permanent staff) had served on field missions. 
During 1958, a typical year, WHO was involved in 700 health 
projects distributed among I I Z  countries and territories over the 
globe. T o  a limited extent ETAP funds were also drawn upon 
for supplies, drugs and apparatus required for training and dem- 
onstration undertakings. (See FOREIGN AID PROGRAMS.) 

Compared with the staggeringly vast needs of the world's peo- 
ples for more and better-trained doctors, nurses and medical sci- 
entists, for more adequate public health services of all kinds and 
for additional medical schools, hospitals and clinics, WHO's finan- 
cial and staff resources were decidedly limited. Yet it served as 
an increasingly important instrument, a t  the international level, 
in mankind's perennial battle against disease, squalor, infant mor- 
tality and ignorance of the elements of better health. 

B I B L I O C R A P H Y . - ~ ~ ~ C ~ ~ ~  Records o f  the World Health Organization; 
Walter R. Sharp, "The New World Health Organization," American 
Journal of International Law (July 1947) ; Charles E. Allen, "World 
Health and World Politics," International Organization, vol. iv, 
no. I (Feb. 1950) ; Neville M. Goodman, International Health Organi- 
zations and Their Work  (1952) ; Charles S. Ascher, "Current Problems 
in the World Health Organization's Program," International Organiza- 
tion, vol. vi, no. I (Feb. 1952) ; Sir Ascot Mudalier, "World HeaIth 
Problems," International Conciliation, no. 491 (May 1953) ; Robert 
Berkov, The World Health Organization (1957) and Fhe First Ten 
Years of the World Health Organization (1958). (W. R. SP.) 

WORLD SOUL, in the history of philosophy, denotes the 
conception that there is in the world a universal spirit or soul 
which is related to  the material world in a way that  is similar or 
analogous to the relation of the human soul to the body. This 
view was taught by various Greek philosophers, notably by Plato 
and the Stoics. I n  modern times Schelling held a similar concep- 
tion, and attributed to the world soul the function of acting as an 
organizing principle of the material world, which is thereby made 
into a coherent system. See PLATO; STOICS; SCHELLING, FRIED- 
RICH WILHELM JOSEPH VON. 

WORLD WAR I. The aim of this article is to trace the main 
strategic currents of World War I, and also the conditions and 
ideas which guided them. The causes of the war are not within its 
scope. (For the political and diplomatic history of the struggle 
see the article EUROPE.) A process of 50 years had gone to make 
Europe inflammable, and a few days were enough to detonate it. 
T o  study the causes of the conflict on the German side we should 
have t o  trace the influence of Prussia on the creation of the Reich, 
the political conceptions of Bismarck, the German philosophical 
tendencies, her economic situation-a medley of factors which 
transmuted Germany's natural desire for commercial outlets, un- 
happily difficult to obtain, into a vision of world power. We should 
have t o  analyse that heterogeneous relic of the middle ages known 
as Austria-Hungary, appreciate her complex racial problems, the 
artificiality of her governing institutions, the superficial ambitions 
which overlay a haunting fear of internal disruption and fran- 
tically sought to postpone the inevitable end. 

On the other side we should have to examine the strange mixture 
of ambition and idealism which swayed Russian policy; we should 
have to understand the constant and justifiable fear of fresh ag- 
gression which France had suffered since 1870, and follow the 
regrowth of confidence which fortified her to resist further threats; 
finally, we should have to trace Britain's gradual movement from 
a policy of isolation into membership of the European system and 

her slow awakening to the reality of German ambitions. Beside 
these fundamental causes the international "incidents" that took 
place between 1899 and 1914 are but symptoms. 

This article is divided into the following sections: 
I. Introduction 

11. The Clash in the West 
111. The Crisis of the Marne 
IV. The Second Crisis--Stalemate 
V. The Russian Front 

VI. The Events of 1915 
VII. From Verdun to the Entry of America 

VIII. The Penultimate Year 
IX. Germany's Bid for Victory 
X. The Final Phase 

XI. Epilogue 
Following this is a discussion of the part played by  naval forces 

during World War I. 
I. INTRODUCTION 

T h e  A r m e d  Forces.-World War I may be briefly epito- 
mized as a progress from convention through chaos to co-opera- 
tion. The nations entered upon the conflict with the conventional 
outlook and system of the 18th century merely modified by the 
events of the 19th century. Politically, they conceived of it  as a 
struggle between rival coalitions based on the traditional system 
of diplomatic alliances, and militarily as between professional 
armies-swollen, it is true, owing to the continental system of 
conscription, yet essentially fought out by soldiers while the mass 
of the people watched, from seats in the amphitheatre, the efforts 
of their champions. The Germans alone had a glimpse of the 
truth, but-one or two prophetic minds apart-the "Nation in 
Arms" theory evolved by them during the 19th century visualized 
the nation rather as a reservoir to pour its reinforcements into 
the army than as a mighty river in which are merged many tribu- 
tary forces, of which the army is but one. Their conception was 
the "Nation in Arms," hardly the "Nation a t  War." Even after 
the war this truth had still to be grasped in its entirety and 
its full implications understood. Progressively throughout the 
years 1914-18 the warring nations enlisted the research of the 
scientist, the inventive powers and technical skill of the engineer, 
the manual labour of industry and the pen of the propagandist. 
For long this fusion of many forces tended to a chaotic maelstrom 
of forces; the old order had broken down, the new had not yet 
evolved. Only gradually did a working co-operation emerge, and 
it is a moot point whether even in the last phase co-operation of 
forces had attained to the higher level of co-ordination-direction 
by unity of diversity. 

The German army of 1914 was born in the Napoleonic Wars, 
nursed in infancy by Gneisenau and Scharnhorst, and trained in 
adolescence by the elder Moltke and Roon. I t  reached maturity in 
the War of 1870, where it  emerged triumphantly from a test 
against the long-service army of France. Every physically able 
citizen was liable to service, and the state took the number i t  
desired, trained them to arms for a short period of full-time 
service, and then returned them to civil life. The feature, as also 
the object, of this system was the production of a huge reserve 
by which to expand the active army in war. A man served two or 
three years full-time, according to his branch of the service, fol- 
lowed by five or four years in the regular reserves. H e  then went 
into the Landwehr for 1 2  years, and finally passed into the Land- 
sturm from 39 till 45. Further, an Ersatz reserve was formed of 
those who were not called on for service with the colours. 

In this organization and the thoroughness of the training lay 
the secret of the first great surprise of the war, one which almost 
proved decisive. For instead of regarding their reservists as troops 
of doubtful quality, fit only for an auxiliary rBle or garrison duty, 
the Germans during mobilization were able to duplicate every first 
line army corps with a reserve corps-and had the courage, justi- 
fied by events, to use them in the opening clash. This surprise 
upset the French calculations, as it  dislocated their plan. 

The Germans have been reproached for many miscalculations; 
less than justice has been done to the correctness of many of 
their intuitions. They alone realized what became an axiom- 
that, given a highly trained cadre of leaders, a military machine 
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can be rapidly manufactured from the levies of the led, like 
molten liquid poured into a mould. The German mould was a 
long-service body of officers and n.c.0.s who in their standard of 
technical knowledge and skill had no equal in the world. But if the 
machine was manufactured by training, it gained its solidity from 
another process. The psychological element plays an even greater 
part in a "national" than in a professional army. Esprit de corps 
is not enough; the stimulus of a great moral impulse to action is 
necessary, a deep-rooted belief in the policy for which cirizens 
are called on to fight. The leaders of Germany had worked for 
generations to inspire their people with a patriotic conviction of 
the grandeur of their country's destiny. And if their opponents 
went forth to  battle in 1914 with as intense a belief in their 
country's cause, this flaming patriotism had not the time to con- 
solidate such a disciplined combination as years of steady heat 
had produced in Germany. The German people had an intimacy 
with and a pride in their army, notwithstanding its severity of dis- 
cipline, that was unknown elsewhere. 

This unique instrument was handled by a general staff which, 
by rigour of selection and training, was unmatched for professicnal 
knowledge and skill, if subject to the mental "grooves" which 
characterize all professions. Executive skill is the fruit of prac- 
tice; and constant practice, or repetition, tends inevitably to 
deaden originality and elasticity of mind. In  a professional body, 
also, promotion by seniority is a rule difficult to avoid. The Ger- 
mans, it is true, tended towards a system of staff control, which 
in practice frequently left the real power in the hands of youthful 
general staff officers. As war memoirs and documents reveal, the 
chiefs of staff of the various armies and corps often took momen- 
tous decisions with hardly a pretence of consulting their com- 
manders. But such a system had grave objections, for such a 
happy combination as that of a Hindenburg and Ludendorff is 
rarely found, and from it came the grit in the wheels which not 
infrequently marred the otherwise well-oiled working of the 
German war-machine. 

Tactically, the Germans began with two important material 
advantages. They alone had gauged the potentialities of the heavy 
howitzer, and had provided adequate numbers of this weapon. 
And if no army had fully realized that machine-guns were "con- 
centrated essence of infantry," nor fully developed this prepon- 
derant source of fire-power, the Germans had studied it more than 
other armies, and by their method of grouping the machine-guns 
under regimental control, instead of distributing them among 
battalions, were able to exploit its inherent battlefield-dominating 
power sooner than other armies. Strategically, also, the Germans 
had brought the study and development of railway communica- 
tions to a higher pitch than any of their rivals. 

The Austro-Hungarian army, if patterned on the German model, 
was a vastly inferior instrument. Not only had it a tradition of 
defeat rather than of victory, but its racial mixture prevented 
the moraI homogeneity that distinguished its ally. This being so, 
the replacement of the old professional army by one based on 
universal service lowered rather than raised its standard of effec- 
tiveness. The troops within the borders of the empire were often 
racially akin to those beyond, and this compelled her to a polit- 
ically instead of a militarily based distribution of forces, so that 
kinsmen should not fight each other. And her human handicap 
was increased by a geographical one-the vast extent of frontier 
to be defended. Nor were her leaders, with rare exceptions, the 
professional equals of the Germans, and if common action was 
better than with the Entente Powers, Austria did not accept Ger- 
man direction gladly. 

Yet despite all its evident weaknesses this loosely knit con- 
glomeration of races withstood the shock and strain of war for 
four years, in a way that surprised and dismayed her opponents. 
The explanation is that this complex racial fabric was woven on a 
stout Germanic and Magyar framework. 

From the Central we turn to the Entente Powers. France pos- 
sessed but 60% of the potential man-power of Germany, and 
this debit balance had forced her to call on the services of prac- 
tically every able-bodied male. A man was called up at 20. did 
three years' full-time service, then 11 in the reserve and finally 

two periods of seven years each in the Territorial Army and Terri- 
torial Reserve. This system gave France an initial war strength 
of some 4,000,000 men, equal to her German rival, but, in contrast, 
she placed little reliance on the fighting values of reservists. The 
French command counted only on the semi-professional troops of 
the first line, about 1,500,ooo men, for the short and decisive cam- 
paign which they expected and prepared for. Moreover, they 
assumed a similar attitude on the part of their enemy-with dire 
result. But this initial surprise apart, a more profound handicap 
was the lesser capacity of France for expansion, in case of a long 
war, due to  her smaller population-under 40,000,000 compared 
with Germany's 65 millions. Col. Mangin, later to  become famous, 
had advocated tapping the resources in Africa, the raising of a 
huge native army, but the Government had considered the dangers 
to outweigh the advantages of such a policy. 

The  French general staff, if less technically perfect than that of 
Germany, had produced some of the ablest military thinkers in 
Europe, and its level of intelligence could well bear comparison. 
Unfortunately, in recent years a sharp division of thought had 
arisen, which did not make for combined action. Worse still the 
new French philosophy of war in its abstraction with the moral 
element had become more an$ more separated from the insep- 
arable material factors. Abundance of will cannot compensate a 
definite inferiority of weapons, and the second factor, once real- 
ised, inevitably reacts on the first. I n  matiriel, the French had 
one great asset in their quick-firing 75 mm. field gun, the best in 
the world, but its very value had led them to undue confidence 
in a war of movement and a consequent neglect of equipment and 
training for the type of warfare which came to pass. 

Russia's assets were in the physical sphere, her defects in the 
mental or moral. If her initial war strength was no greater than 
that of Germany, her man-power resources were immense and the 
courage and endurance of her troops were famous. But corruption 
and incompetence permeated her leadership, her rank and file 
lacked the intelligence and initiative for scientific m a r f a r e t h e y  
formed an instrument of great solidity but little flexibility-and 
her manufacturing resources for equipment and munitions were 
far below those of the great industrial Powers. This handicap was 
made worse by her geographical situation, cut off from her allies 
by ice- or enemy-bound seas, and with immense land frontiers. 
Another radical defect was the poverty of her rail communica- 
tions, the more essential as she relied for success on bringing into 
play the weight of her numbers. I n  the moral sphere Russia's 
condition was less clear. Her internal troubles were notorious 
and must be a brake on her efforts unless the cause was such 
as to  prove a crusade-like appeal to  her primitive and incoherent 
masses. 

Between the military systems of Germany, Austria, France and 
Russia there was a close relation, differences of detail rather than 
of fundamental, and this similarity threw into greater contrast the 
system of the other great European Power-Britain. Throughout 
modern times she had been essentially a sea-power, intervening on 
land through a traditional policy of diplomatic and financial sup- 
port to Allies, whose military efforts she reinforced with a leaven 
from her own professional army. This regular army was primarily 
maintained for the protection and control of the overseas de- 
pendencies-India in particular-and had always been kept down 
to the minimum strength for this purpose. The reason for the 
curious c o ~ t r a s t  between Britain's determination to maintain a 
supreme navy and her consistent neglect, indeed starvation of the 
army, lay partly in her insular position, which caused her to regard 
the sea as her essential life-line and main defence, and partly in a 
constitutional distrust of the army, an illogical prejudice, which 
had its almost forgotten source in the military government of 
Cromwell. Small as to  size, i t  enjoyed a practical and varied 
experience of war without parallel among the Continental armies. 
Compared with them, its professional handicap was that the 
leaders, however skilled in handling small columns in colonial 
expeditions, had never directed large formations in  la grande 
guerre. 

Further, the foundations of a general staff had only been laid 
since the bitter lessons of the South African War, and the interval 
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was too short, the distractions too great, for this to  have been 
developed to the level of Germany and France. For the progress 
in organization in the years before 1914, the British army owed 
much to Lord Haldane, and to him also was due the creation of 
a second line of part-trained citizens-the Territorial Force. Lord 
Roberts had pleaded for compulsory military training, but the 
voluntary principle was too deeply embedded in the national mind 
for this course to be adopted, and Haldane wisely sought to de- 
velop Britain's military effectiveness within the bounds set by 
traditional policy. As a result, 1914 found England with an expe- 
ditionary force of some 160,000 men, the most highly trained 
striking force of any country-a rapier among scythes, and to 
maintain this a t  strength the old militia had been turned into a 
special reserve for drafting. Behind this first line stood the Terri- 
torial Force, which if only enlisted for home defence had a per- 
manent fighting organization unlike the amorphous volunteer 
force which it  superseded. The British army had no special out- 
standing asset in war armament, but it had developed a standard 
of rifle-shooting unique among the world's armies. 

The reforms by which the army was brought into line with 
Continental models had one defect, which was accentuated by the 
close relations established between the British and French general 
staffs since the Entente. I t  induted a "Continental" habit of 
thought among the general staff, and predisposed them to the r61e, 
for which their slender strength was unsuited, of fighting along- 
side an Allied army. This obscured the British army's traditional 
employment in amphibious operations through which the mobility 
given by command of the sea was exploited. A small but highly 
trained force striking "out of the blue" a t  a vital spot could 
produce a strategical effect out of all proportion to its slight 
numbers. 

The last argument brings us to a comparison of the naval situ- 
ation, which turned on the balance between the fleets of Britain 
and Germany. Britain's sea supremacy, for long unquestioned, 
had in recent years been challenged by a Germany which had 
deduced that a powerful fleet was the key to that colonial empire 
which she desired as an outlet for her commerce and increasing 
population. T o  the spur of naval comptition the British people 
eventually responded, determined at  any cost to maintain their 
"two-power" standard. If this reaction was instinctive rather 
than reasoned, its subconscious wisdom had a better foundation 
than the catchwords with which it was justified, or even than the 
need of defence against invasion. The industrial development of 
the British Isles had left them dependent on overseas supplies 
for food, and on the secure flow of seaborne imports and exports 
for industrial existence. For the navy itself this competition was 
a refining agency, leading to a concentration on essentials. Gun- 
nery was developed and less value attached to polished brasswork; 
warship design and armament were transformed-the "Dread- 
nought" ushering in a new era, of the all big-gun battleship. By 
1914 Britain had 29 such capital ships and 13 building, to the 18 
built and nine building, of Germany. Further, Britain's naval 
strength had been soundly distributed, the main concentration 
being in the North sea. 

More open to criticism, in view of the forecasts of several naval 
authorities, was her comparative neglect of the potential menace 
of the submarine. Here German opinion was shown rather by 
the number building than those already in commission. It  is to 
Germany's credit that though lacking a sea tradition, her fleet an 
artificial rather than a natural product, the technical skill of the 
German navy made it  a formidable rival to  the British ship for 
ship, and perhaps its superior in scientific gunnery. 

But in  the first stage of the struggle the balance of the naval 
forces would affect the issue far less than the balance on land. 
For a fleet suffers one inherent limitation-it is tied to the sea, and 
hence cannot strike direct a t  the hostile nation. The fundamental 
purpose of a navy is therefore to protect a nation's sea communi- 
cations and sever those of the enemy, and, although victory in 
battle may be a necessary prelude, blockade is the ultimate pur- 
pose. And as blockade is a weapon slow to take effect, its influ- 
ence could only be decisive if the armies failed to secure the 
speedy decision on land, upon which all counted. 

The Economic Forces.-In this idea of a short war lay also 
the reason for the comparative disregard of economic forces. Few 
believed that a modern nation could endure for many months 
the strain of a large-scale conflict. The supply of food, of muni- 
tions and their manufacture, of funds, were problems only studied 
on brief estimates. Of belligerents, all could feed themselves save 
Britain and Germany, and Germany's deficit of home-grown 
supplies could only be serious in the event of a struggle of years. 
But Britain would starve in three months if her outside supplies 
were cut off. 

In  munitions and other war material Britain's industrial power 
was greatest of all, though conversion to war production was 
a necessary preliminary, and all, again, depended on the security 
of her sea communication. France was weak, and Russia weaker 
still, but the former, unlike the latter, could count on outside 
supplies so long as Britain held the seas. As Britain was the 
industrial pivot of the one alliance, so was Germany of the other. 
A great manufacturing nation, she had also a wealth of raw mate- 
rial, especially since the annexation of the Lorraine iron-fields after 
the 1870 war. But the stoppage of outside supplies must be a 
handicap in a long war, increasing with its duration, and serious 
from the outset in such tropical products as rubber. RiIoreover, 
Germany's main coal and iron fields lay dangerously close to her 
frontier, in Silesia on the east and in Westphalia and Lorraine on 
the west. Thus for the Central Alliance a quick decision and an 
offensive war were more vital than for the Entente. 

Similarly, the financial resources were calculated on a short 
war basis, and all the Continental Powers relied mainly on 
large gold reserves accumulated specially for war purposes. 
Britain alone had no such mar chest, but she was to prove that 
the strength of her banking system and the wealth distributed 
among a great commercial people furnished the "sinews of war," 
in a way that few pre-war economists had realized. 

T h e  Psychological Forces.-If the economic forces were 
neglected in the war calculations of the Powers, the psycho- 
logical forces were an unexplored region, excepc in their purely 
military aspect. And even here little study had been devoted 
to the moral element compared with the physical element. Ardant 
du Picq, a soldier-philosopher who fell in the 1870 war, had 
stripped battle of its aura of heroic fictions, portraying the reac- 
tion of normal men in the presence of danger. Several German 
critics had described from experience the reality of battZe moral 
as shown in 1870, and had deduced how tactics should be based 
on the ever-present and balancing elements of fear and courage. 
At the close of the century a French military thinker, Col. Foch, 
had demonstrated how great was the influence of the moral element 
in the higher sphere of command. But only the fringe of the 
subject had been penetrated. I ts  civil aspects were untouched, 
and in the opening weeks of the conflict the general misunder- 
standing of national psychology was to be shown in the undue 
muzzling of the Press, followed by the equally stupid practice 
of issuing communiqu~s which so veiled the truth that public 
opinion became distrustful of all official news and rumour was 
loosed on its infinitely more damaging course. The true value 
of wisely calculated publicity and the true application of the 
propaganda weapon was only to be learnt after many blunders. 

T h e  R i v a l  Plans.-In this survey the German plan justly takes 
priority, for not only was it the mainspring which set in motion 
the hands of the war clock in 1914, but it may even be said to  
have governed the course of the war thereafter. I t  is true that 
outwardly this course from the autumn of I914 onwards seemed 
to be of the nature of a stupendous "siege" of the Central Pow- 
ers, an idea which is incompatible with the terms we have used. 
But the conception of the Germanic alliance as a besieged party, 
although true of the economic sphere, suggests a passivity which 
their strategy contradicts. Although the initial German plan mis- 
carried, even in its failure it dictated the general trend of opera- 
tions thereafter. Tactically, most of the fighting resembled siege 
operations, but the actual strategy on land for long erred rather by 
its disregard of these tactical conditions than by its conformity 
with them. 

The Germans were faced with the problem that the combintd 
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forces of themselves and Austria were decidedly inferior to  those 
of France and Russia. T o  offset this adverse balance, however, 
they had a central position and the anticipation that Russia's 
mobilization would be too slow to allow her to exert serious pres- 
sure in the opening weeks. While this assumption might suggest 
a decisive blow at  Russia before she was ready, it  was equally 
probable that she would concentrate her main forces too fa r  
back for such a German blow to reach-and the experience of 
Napoleon was not an example to encourage an advance deep 
into the interior of Russia, with its vast distances and poor com- 
munications. The plan adopted by Germany was, therefore, a 
rapid offensive against France while holding the Russian advanced 
forces at bay, and later, when France was crushed, to deal with 
the Russian army. 

But this plan, in turn, was complicated by the great natural 
and artificial barriers which the French frontier offered to an 
invader. I t  was narrow, only some I jo  m. across, and so afforded 
little room for manoeuvre or even to deploy the masses that 
Germany planned to launch against her foe. At the south-eastern 
end it abutted on Switzerland, and after a short stretch of flat 
country known as the Gap of Belfort the frontier ran for 70 m. 
along the Vosges mountains. Thence the line was prolonged by 
an almost continuous fortress system, based on Epinal, Toul, 
Verdun and just beyond the last-named lay not only the frontiers 
of Luxembourg and Belgium but the difficult Ardennes country. 
Apart from the strongly defended avenues of advance by Belfort 
and Verdun, the only feasible gap in this barrier was the TrouCe 
de Charmes between Epinal and Toul, left open originally as a 
strategic trap in which the Germans could be first caught and 
then crushed by a French counter-stroke. 

Faced with such a mental and physical blank wall, the logical 
military course was to go round it-by a wide manoeuvre through 
Belgium. Graf von Schlieffen, chief of the German general stati 
from 1891 to 1906 conceived and developed from 1895 onwards 
the plan, by which the French armies were to be enveloped and 
a rapid decision gained, and as finally formulated it came into 
force in 190;. T o  attain its object Schlieffen's plan concentrated 
the mass of the German forces on the right wing for this gigantic 
wheel and designedly took risks by  reducing the left wing, facing 
the French frontier, to the slenderest possible size. The swinging 
mass, pivoting on the fortified area Metz-Thionville, was to con- 
sist of 53 divisions, backed up as rapidly as possible by Landwehr 
and Ersatz formations, while the secondary army on the left wing 
comprised only nine divisions. I ts  very weakness promised to aid 
the main blow in a further way, for if a French offensive pressed 
them back towards the Rhine, the attack through Belgium on the 
French flank would be all the more difficult to parry. I t  mould be 
like a revolving-door-if a man pressed heavily on one side the 
other side would swing round and strike him in the back. The 
German enveloping mass was to sweep round through Belgium 
and northern France and, continuing to traverse a vast arc, 
would wheel gradually east. With its extreme right passing south 
of Paris and crossing the Seine near Rouen it would then press the 
French back towards the Moselle, where they would be hammered 
in rear on the anvil formed by the Lorraine fortresses and the 
Swiss frontier. 

Schlieffen's plan allowed ten divisions to  hold the Russians in  
check while the French were being crushed. I t  is a testimony to 
the vision of this remarkable man that he counted on the inter- 
vention of Britain, and allowed for an expeditionary force of 
~oo ,ooo  "operating in conjunction with the French." To him also 
was due the scheme for using the Landwehr and Ersatz troops in 
active operations and fusing the resources of the nation into the 
army. His 6ylng words are reported to  have been, "It must come 
to a fight. Only make the right wing strong." 

Unhappily for Germany, if happily for the world, the younger 
Moltke, who succeeded him, lacked his moral courage and clear 
grasp of the principle of concentration. Moltke retained Schlief- 
fen's plan, but he whittled away the essential idea. Of the nine 
new divisions which became available between 1905 and 1914 
Rfolkke allotted eight to the left wing and only one to the right. 
True, he added another from the Russian front, but this tri;ial 

increase was purchased a t  a heavy price, for  the  Russian army of 
1914 was a far more formidable menace than when Schlieffen's 
plan came into force. In  the outcome two army corps were taken 
from the French theatre at  the crisis of the August campaign, 
in order to reinforce the Eastern front. 

If the fault of the final German plan was a lack of courage, 
that of the French plan was due to an excess. I n  their case, also, 
a miasma of confused thought seemed to creep over the leader- 
ship in the years just before the war. Since the disasters of 1870 
the French command had planned an initial defensive, based on 
the frontier fortresses, followed by a decisive counter-stroke. To 
this end the great fortress system had been created, and gaps 
like the TrouCe de Charmes left to "canalize" the invasion ready 
for the counter. But in the decade before 1914 a new school of 
thought had arisen, who argued that the offensive was more in 
tune with French character and tradition, that the possession of 
the "75"-a field gun unique in mobility and rapidity of fire- 
made it tactically possible, and that the alliance with Russia and 
Britain made it strategically possible. Forgetful of the lessons of 
1870 they imagined that e'lan was proof against bullets. Napoleon's 
much quoted saying that "the moral is to  the physical as three 
to one" has much to answer for; i t  has led soldiers t o  think that 
a division exists between the two, whereas each 1s dependent on 
the other. Weapons without courage are ineffective, but SO also 
are the bravest troops without efficient weapons t o  protect them 
and their ?noral. 

The outcome was disastrous. The new school found in Gen. 
Jotire, appointed chief of the general staff in 1912, a lever for  
their designs. Under the cloak of his authority, the advocates of 
the offensive ?L outrance gained control of the French military 
machine, and, throwing aside the old doctrine, formulated the 
now famous, or notorious, Plan XVII. I t  was based on a nega- 
tion of historical experience-indeed, of common sense-and on 
a double miscalculation-of force and place, the latter more seri- 
ous than the former. Accepting the possibility that the Govern- 
ment might employ their reserve formations a t  the outset, the 
strength of the Germany army i n  the West was estimated a t  a 
possible maximum of 68 infantry divisions. The  Germans actu- 
ally deployed the equivalent of 834, counting Landwehr and 
Ersatz divisions. But French opinion was and continued to be 
doubtful of this contingency, and during the crucial days when 
the rival armies were concentrating and moving forward the 
French Intelligence counted only the active divisions in  its esti- 
mates of the enemy strength-a miscalculation by  half! If the 
plan had been framed on a miscalculation less extreme, this 
recognition does not condone but rather increases its fundamental 
falsity, for history affords no vestige of justification for  a plan 
by which a frontal offensive was to be launched with mere equality 
of force against an enemy who would have the support of his 
fortified frontier zone, while the attackers forswore any advantage 
from their own. 

The second miscalculation, of place, was that although the 
possibility of a German move through Belgium was recognized, 
the wideness of its sweep was utterly misjudged. The Germans 
were expected complaisantly to  take the difficult route through 
the Ardennes in order that the French might conveniently smite 
their communications! Based on the idea of a n  immediate and 
general offensive, the plan ordained a thrust by  the 1st and 2nd 
Armies towards the Saar into Lorraine. On their left were the 
3rd Army opposite Metz and the 5th Army facing the Ardennes, 
which were either to take up  the offensive between Metz and 
Thionville, or, if the Germans came through Luxembourg and 
Belgium, to strike north at  their flank. The 4th Army was held 
in strategic reserve near the centre and two groups of reserve 
divisions were disposed in rear of either flank-relegation to such 
a passive r61e expressing French opinion on the capacity of reserve 
formations. 

Britain's share in this plan was settled less b y  calculation than 
by  the "Europeanization" of her military organization during the 
previous decade. This Continental influence drew her insensibly 
into a tacit acceptance of the r61e of acting as a n  appendix t o  the 
French left wing, and away from her historic exploitation of the 
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mobility given by sea-power. At the council of war on the out- 
break, Lord Roberts, summoned from retirement, advocated the 
dispatch of the expeditionary force to Belgium-where it would 
have stiffened the Belgian resistance and threatened the flank 
of the wheeling German mass. But his was a voice crying in 
the wilderness, and in acy case the British general staff, through 
Gen. Wilson, had virtually pledged themselves to act in direct 
co-operation with the French. When the general staffs of the 
two countries conducted their informal negotiations between 19oj 
and 1914 they little realized that they were paving the way for 
a reversal of England's centuries-old policy, for a war effort such 
as  no Englishman had ever conceived. 

On the Eastern front, the plans of campaign were more fluid, 
less elaborately worked out and formulated-although they were 
t o  be as kaleidoscopic in their changes of fortune as in the 
Western theatre. The calculable condition was geographical; 
the main incalculable, Russia's rate of concentration. Russian 
Poland was a vast tongue of country projecting from Russia 
proper, and flanked s n  three sides by German or Austrian terri- 
tory. On its northern flank lay East Prussia with the Baltic sea 
beyond. On its southern flank lay the Austrian province of Galicia 
with the Carpathian mountains beyond, guarding the approaches 
to  the plain of Hungary. On the west lay Silesia. As the Germanic 
border provinces were provided with a network of strategic rail- 
ways whilst Poland, as well as Russia itself, had only a sparse 
system of communications, the Germanic alliance had a vital 
advantage, in power of concentration, for countering a Russian 
advance. But if they took the offensive, the further they pro- 
gressed into Poland or Russia proper the more would they lose 
this advantage. Hence their most profitable strategy was to lure 
the Russians on into position for a counter-stroke rather than to 
inaugurate an offensive themselves. The one drawback was that 
such a Punic strategy gave the Russians time to concentrate and 
set In motion their cumbrous and rusty machine. 

From this arose an initial cleavage between German and Aus- 
trian opinion. Both agreed that the problem was to hold the 
Russians in check during the six weeks before the Germans, it 
was hoped, having crushed France, could switch their forces east- 
wards to  join the Austrians in a decisive blow against the Russians. 
The difference of opinion was on the method. The Germans, 
intent on a decision against France, wished to leave a minimum 
force in  the East, and only a political dislike of exposing national 
territory to invasion prevented them evacuating East Prussia and 
standing on the Vistula line. But the Austrians, under the influ- 
ence o i  Conrad von IIotzendorf, chief of their general staff, were 
anxious to throw the Russian machine out of gear by an immedi- 
ate offensive, and as this promised to keep the Russians fully 
occupied while the campaign in France was being decided Moltke 
fell in with this strategy. Conrad's plan was that of an offensive 
north-eastwards into Poland by two armies, protected by two 
more on their right, further east. Complementary t o  it, as orig- 
inally designed, the Germans in East Prussia were to strike south- 
east, the two forces converging to cut off the Russian advanced 
forces in the Polish "tongue." But Conrad failed to induce Moltke 
t o  provide sufficient German troops for this offensive thrust. 

On the opposing side, also, the desires of one ally vitally af- 
fected the strategy of the other. The Russian command, both 
for military and for racial motives, wished to concentrate first 
against Austria, while the latter was unsupported, and leave Ger- 
many alone until later, when the full strength of the Russian army 
would be mobilized. But the French, anxious to  relieve the Ger- 
man pressure against themselves, urged the Russians to deliver 
a simultaneous attack against Germany, and got the Russians to 
consent to  an extra offensive for which they were neither ready, 
in numbers, nor organized. On the south-western front two pairs 
of two armies each were to converge on the Austrian forces in 
Galicia; on the north-westem front two armies were to  converge 
on the German forces in East Prussia. Russia, whose proverbial 
slowness and crude organization dictated a cautious strategy, was 
about to break with tradition and launch out on a gamble that only 
an army of high mobility and organization could have hoped to 
bring off. 

11. THE CLASH IN THE WEST 
T h e  Detonation.--On June 28, 1914, the murder of the Aus- 

trian Archduke Francis Ferdinand at  Sarajevo set light to a 
powder trail which within a brief span exploded the European 
magazine in a series of detonations. Exactly one month later 
Austria-Hungary declared war against Serbia, whose appeal to 
her ally and protector led Russia to order a partial mobilization on 
her southern front. The same day, July 29, an Imperial council 
a t  Potsdam decided on war against Russia, and, as a corollary, 
against France, although hoping to bargain for Britain's neutrality. 
While the chancelieries of Europe argued a t  cross-purposes, the 
military tide swept them off their feet. On July 31 Russia ordered 
a general mobilization and Germany, taking equivalent steps, sent 
a 12 hours' ultimatum. Austria, seeking belatedly to  temporize, 
was dragged in the train of her more determined ally. By noon 
on Aug. I a state of war existed between Russia and Germany 
and next day German troops entered French territory. At 7 P.M. 
came Germany's ultimatum to Belgium, demanding an unopposed 
passage. On Aug. 3 Germany's formal declaration of war on France 
followed, and on Aug. 4 her troops crossed the Belgian frontier, 
for the sanctity of which England stood guarantor. At midnight, 
in reply, England also entered the war-while the Belgian popu- 
lace, rising to resist the German invaders, sounded the death- 
knell of gladiatorial wars and inauguratea the new warfare of 
peoples. And coincidently, by Italy's declaration of her neutrality, 
her refusal to fulfil the alliance with her hereditary enemy- 
Austria-the artificiality of the political alliance system broke 
down before the new wave of national feeling which was to  char- 
acterize the World War. 

Invasion of Belgium.-The German advance into France was 
designed as a methodical sweep, so that unexpected checks should 
not upset its time-table. Confronted with the fact that the Bel- 
gians would resist, a detachment was formed under Gen. von 
Emmich to clear a passage through the Belgian plain north of 
the Ardennes, ready for the ordered advance of the main armies 
concentrating behind the German frontier. The ring fortress of 
Liege (9.v.) commanded this channel of advance, but, after an 
initial check, a German brigade penetrated between the forts 
and occupied the town. The interest of this feat is that it  was 
due to the initiative of an attached staff officer, Ludendorff, whose 
name ere long was to  be world-famous. The forts themselves 
offered a stubborn resistance and forced the Germans to await 
the arrival of their heavy howitzers, whose destructive power 
was to be the first tactical surprise of the World War. 

The very success of the Belgians' early resistance cloaked the 
weight of the main German columns and misled the Allies' intelli- 
gence. The Belgian field army lay behind the Gette covering 
Brussels, and even before the LiCge forts fell the advanced guards 
of the German 1st and 2nd Armies were pressing against this line. 
The Belgians, deprived of support owing to the mistaken French 
plan and British conformity with it, decided to preserve their 
army by falling back on the entrenched camp of Antwerp-where 
its location would at  least make it a latent menace to  the German 
communications. The Germans, their passage now clear, entered 
Brussels on Aug. 20, and on the same day appeared before 
Namur, the last fortress barring the Meuse route into France. It 
must be noted that despite the Belgian resistance the German 
advance was slightly ahead of its time-table. 

French  Offensive in Lorraine.-Meanwhile, away on the 
other flank, the French offensive had opened on Aug. 8 with the 
advance of a force under Gen. Pau into upper Alsace, a move 
intended partly as a military distraction and partly for its political 
effect. Soon brought to a halt, it was renewed on the rgth, only 
to meet with a fresh check. Thereafter the pressure of disasters 
elsewhere compelled the abandonment of the enterprise and the 
dissolution of the force-its units being dispatched westward as 
reinforcements. Meantime the main thrust into Lorraine by  the 
French 1st (Dubail) and 2nd (de Castelnau) Armies, totalling 
19 divisions, had begun on Aug. 14 and been shattered in the 
battle of Morhange-Sarrebourg, Aug. 20 (see FROKTIERS, BATTLES 

OF THE) where the French discovered that the material could 
subdue the moral, and that in their enthusiasm for the offensive 
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they had blinded themselves t o  the defensive power of modern 
weapons, a condition which was to throw out of balance the whole 
mechanism of orthodox warfare. Yet it  is but fair to  add that 
this abortive French offensive had an indirect effect on the 
German plan, although this would hardly have been so if a Schlief- 
fen or a Ludendorff had been in charge at  German headquarters 
instead of the vacillating opportunist Moltke. The fact that 
Moltke had almost doubled the strength of his left, compared 
with Schlieffen's plan meant that it  was unnecessarily strong for 
a yielding and "enticing" defensive such as Schlieffen had con- 
ceived, while lacking the superiority necessary for a crushing 
counter-offensive. But when the French attack in Lorraine de- 
veloped and Moltke appreciated that the French were leaving 
their fortified barrier behind he was tempted momentarily to  
postpone the right wing sweep and instead seek a decision in 
Lorraine. This impulse led him to divert thither the six newly 
formed Ersatz divisions that should have been used to increase 
the weight of his right wing. 

H e  had hardly conceived this new plan before he abandoned 
it and, on Aug. 16, reverted to Schlieffen's "swing-door" design. 
But the princely commanders in Lorraine were loath to for- 
feit this opportunity of personal glory. The Crown Prince Rup- 
precht of Bavaria, instead of continuing to fall back and draw 
the French on, halted his 6th Army on the 17th) ready to accept 
battle. Finding the French attack slow to develop, he planned 
to anticipate by one of his own. H e  struck on Aug. 2 0  in conjunc- 
tion with the 7th Army on his left, but although the French were 
taken by surprise and rolled back from the line Morhange-Sarre- 
bourg, the German counter-stroke had not the superiority of 
strength (the two armies now totalled 2 j divisions) or of strategic 
position to make it  decisive. Thus its strategic result was merely 
to  throw back the French onto a fortified barrier which both 
restored and augmented their power of resistance. Thus they 
were enabled to despatch troops to  reinforce their western flank- 
a redistribution of strength which was to have far-reaching results 
in the decisive battle, on the Marne. 

With similar disregard of superior authority, the German 
Crown Prince, commanding the pivotal 5th Army between Metz 
and Thionville, attacked when he had been ordered to stand on 
the defensive. The lack of what Col. Foch had termed "intellec- 
tual discipline" was to be a grave factor in Germany's failure, and 
for this the ambitions of "court" generals were to be largely 
responsible. 

T h e  North-West Frontier.-While this "see-saw" campaign 
in Lorraine was taking place, more decisive events were occurring 
to the north-west. The attack on LiCge awakened Joffre to the 
reality of a German advance through Belgium, but not to the 
wideness of fireep. And the sturdy resistance of Liege confirmed 
him in the opinion that the German right would pass south of it, 
between the Meuse and the Ardennes. Plan XVII. had visualized 
such a move, and prepared a counter. Grasping once more at 
phantoms, the French command embraced this idea so fervently 
that they transformed the counter into an imaginary coup de 
grrice. Their 3rd Army (Ruffey) and the reserve 4th Army (de 
Langle de Cary) were to strike north-east through the Ardennes 
against the rear flank of the Germans advancing through Belgium. 
The left wing (5th) Army, under Lanrezac, was moved further 
to the north-west into the angle formed by the Sambre and Meuse 
between Givet and Charleroi. With the British expeditionary 
force coming up on its left, it was to deal with the enemy's forces 
north of the Meuse and to converge on the supposed German 
main forces in conjunction with the attack through the Ardennes. 
Here was a pretty picture-of the Allied pincers closing on the 
unconscious Germans! Curiously, the Germans had the same 
idea of a pincer-like manoeuvre, with r6les reversed, and with 
better reason. 

The fundamental flaw in the French plan was that the Germans 
had deployed half as many troops again as the French Intelligence 
estimated, and for a vaster enveloping movement. The French 
3rd and 4th Armies (23 divisions) pushing blindly into the 
Ardennes against a German centre supposedly denuded of troops, 
blundered against the German 4th and 5th Armies (20 divisions) 

and were heavily thrown back in encounter-battles around Virton- 
Neufchateau. Fortunately the Germans were also too vague a s  
to  the situation to exploit their opportunity. 

But to the north-west the French 5th Army (13 divisions) and 
the British (four divisions) had, under Joffre's orders, put their 
head almost into the German noose. The German masses of the 
1st and 2nd Armies were closing on them from the north, and the 
3rd Army from the east-a total of 30 divisions. Lanrezac alone 
had an inkling of the hidden menace. All along he had suspected 
the wideness of the German manoeuvre, and i t  was through his 
insistence that his army had been permitted to  move so far north- 
west. I t  was due to his caution in hesitating to  advance across 
the Sambre, to the arrival of the British on his left unknown 
to the German Intelligence, and to the premature attack of the 
German 2nd Army, that the Allied forces fell back in time and 
escaped from the trap. 

R e t r e a t  t o  t h e  Marne.-The British, after concentrating near 
Maubeuge, had moved up to Mons on Aug. 22,  ready to advance 
further into Belgium as part of the affensive of the Allied left 
wing. On arrival, however, Sir John French heard that Lanrezac 
had been attacked on the 21st and deprived of the crossings of 
the Sambre. Although thus placed in an exposed forward position, 
he agreed to stand a t  Mons to cover Lanrezac's left. But next day 
Lanrezac had word of the fall of Namur and of the appearance 
of the German 3rd Army (Hausen) on his exposed right flank 
near Dinant, on the Meuse. I n  consequence, he gave orders for 
a retreat that night. The British, after resisting the attacks of 
six German divisions during the day, fell back on the 24th in con- 
formity with their allies. Not a moment too soon in view of the 
fact that the rest of the German 1st Army was marching still 
further westward to envelop their open left flank. 

At last Joffre realized the truth and the utter collapse of Plan 
XVII .  Resolution was his greatest asset, and with imperturbable 
coolness he formed a new plan out of the wreckage. H e  decided 
t o  swing back his centre and left, with Verdun as  the pivot, 
while drawing troops from the right and forming a fresh 6th 
Army on his left to enable the retiring armies to  return to  the 
offensive. 

T h e  G e r m a n  Breakdown.-His optimism might have been 
again misplaced but for German mistakes. The first was Moltke's 
folly in detaching seven divisions to  invest Maubeuge and Givet 
and watch Antwerp, instead of using Landwehr and Ersatz troops 
as Schlieffen had intended. More ominous still was his decision 
on Aug. 25 to send four divisions to check the Russian advance 
in East Prussia. All these were taken from the right wing, and 
the excuse afterwards given for this violation of the principle of 
concentration was that the German command thought that the 
decisive victory had already been won! Further, the German com- 
mand lost touch with the advancing armies and the movements 
of these became disjointed. The British stand a t  Le Cateau and 
Lanrezac's riposte at  Guise (see FRONTIER, BATTLES OF THE: Le 
Cateau; Guise) were also factors in  checking the German envelop- 
ing wing, and each had still greater indirect effects. For Le Cateau 
apparently convinced the German 1st Army commander, Kluck, 
that the British army could be  wiped from the slate, and Guise 
led Biilow (2nd Army) to  call on the 1st Army for support, where- 
upon Kluck wheeled inwards, thinking to roll up  the French left. 
The idea of a Sedan was an obsession with the Germans, and led 
them to pluck the fruit before it  was ripe. This premature wheel 
before Paris had been reached was an abandonment of the 
Schlieffen plan, and exposed the German right to  a counter- 
envelopment. One further factor must be mentioned, perhaps 
the most significant of all: the Germans had advanced so rapidly, 
out-running their time-table, that their supplies failed to  keep 
pace.. Thus, in sum, so much grit had worked into the German 
machine that a slight jar would suffice to cause its breakdown. 
This was delivered in the battle of the Marne (9.v.). 

111. THE CRISIS OF THE MARNE 
The A b a n d o n e d  Plan.-Let us trace the sequence of events. 

The first, highly coloured, reports from the army commands in 
the battles of the Frontiers had given the German supreme com- 
mand the impression of a decisive victory. Then the compara- 
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tively small totals of prisoners raised doubts in Moltke's mind and 
led him to a more sober estimate of the situation. The new pessi- 
mism of Moltke combined with the renewed optimism of his 
army commanders to  produce a fresh change of plan, which con- 
tained the seeds of disaster. When, on Aug. 26, the British left 
wing fell back southwards badly mauled from Le Cateau, Kluck 
had turned south-westwards again. If this direction was partly 
due to  a misconception of the line of retreat taken by the British, 
it was also in accordance with his original r61e of a wide circling 
sweep. And by carrying him into the Amiens-Peronne area, where 
the first elements of the newly formed French 6th Army were just 
detraining after their "switch" from Alsace, it had the effect of 
dislocating Joffre's design for an early return to the o f fens ive  
compelling the 6th Army to fall back hurriedly towards the shelter 
of the Paris defences. 

B l ~ t  Kluck had hardly swung out to  the south-west before he 
was induced to swing in again. For, in order to  ease the pressure 
on the British, Joffre had ordered Lanrezac to halt and strike back 
against the pursuing Germans, and Bulow, shaken by the threat, 
called on Kluck for aid. Lanrezac's attack, on Aug. 29 ,  was 
stopped before Bulow needed this, but he asked Kluck to wheel 
in nevertheless, in order to cut off Lanrezac's retreat. Before 
acceding Kluck referred to Moltke. The request came at a mo- 
ment when Moltke was becoming perturbed in general over the 
way the French were slipping away from his embrace and, in par- 
ticular, over a gap which had opened between his 2nd and 3rd 
Armies through the latter having already turned south, from 
south-west, to help the 4th Army, its neighbour on the other 
flank. Hence Maltke approved Kluck's change of direction- 
which meant the inevitable abandonment of the original wide 
sweep round the far  side of Paris. Now the flank of the wheeling 
German line would pass the near side of Paris and across the 
face of the Paris defences. By this contraction of his frontage 
for  the sake of security Moltke sacrificed the wider prospects 
inherent in the wide sweep of the Schlieffen plan. And, as it 
proved, instead of contracting the risk he contracted a fatal 
counterstroke. 

The decision to abandon the original plan was definitely taken 
on Sept. 4, and in place of it  Moltke substituted a narrower 
envelopment, of the French centre and right. The  4th and 5th 
Armies were to  press south-east while the 6th and 7th Armies, 
striking south-westwards, sought to break through the fortified 
barrier between Toul and Epinal, the "jaws" thus closing inwards 
on either side of Verdun. Meantime the 1st and 2nd Armies were 
to  turn outwards and, facing west, hold off any counter move 
which the French attempted from the neighbourhood of Paris. 

T h e  Allied Counter,But such a counter move had begun 
before the new plan could take effect. 

The opportunity was perceived, not by Joffre, who had ordered 
a continuance of the retreat, but by GalliCni, the military governor 
of Paris. On Sept. 3 Gallikni realized the meaning of Kluck's 
wheel inwards, directed Maunoury's 6th Army to be ready to 
strike a t  the exposed German right flank, and next day with some 
difficulty won Joffre's sanction. Once convinced, Joffre acted with 
decision. The whole left wing was ordered to turn about and 
return to  a general offensive, beginning on Sept. 6. Maunoury 
was already off the mark on the 5th and as his pressure developed 
on the Germans9 sensitive flank, Kluck was constrained to draw 
off first one part and then the remaining part of his army to 
support his threatened flank guard. Thereby a 30 m. gap was 
created between the 1st and 2nd German Armies, a gap covered 
only by a screen of cavalry. Kluck was emboldened to take the 
risk because of the rapid retreat of the British opposite, or rather 
with their backs, to this gaping sector. Even on the 5th, when the 
French on either flank were turning about, the British continued 
a further day's march to the south. But in this "disappearance" 
lay the unintentional cause of victory. For, when the British re- 
traced their steps, i t  was the report of their columns advancing 
into the gap which, on Sept. 9, led Bulow to order the retreat of 
his and Army. The temporary advantage which the 1st Army, 
already isolated by its own act, had gained over Maunoury was 
thereby nullified, and it  fell back the same day. By the 11th the 
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retreat had extended, independently or under orders from Moltke, 
to all the German armies. The attempt at a partial envelopment, 
pivotting on Verdun, had already failed, the jaw formed by the 
6th and 7th Armies merely breaking its teeth on the defe~zces of 
the French eastern frontier. The attack by Rupprecht's 6th Army 
on the Grand CouronnC, covering Nancy, was a particularly costly 
failure. I t  is difficult to  see how the German command could 
have reasonably pinned their faith on achieving as an improvised 
expedient the very task which in cool calculation before the war 
had appeared so hopeless as to lead them to take the momentous 
decision to advance through Belgium as the only feasible alterna- 
tive. 

Thus, in sum, the battle of the hlarne was decided by a jar and 
a crack. The jar administered by Maunoury's attack on the Ger- 
man right flank causing a crack in a weak joint of the German 
line, and this physical crack in turn producing a moral crack in 
the German command. 

T h e  Pursu i t  Fails.-The result was a strategic but not a 
tactical defeat and the German right wing was able to re-knit and 
stand firmly on the line of the Aisne. That the Allies were not 
able to draw greater advantage from their victory was due in part 
to the comparative weakness of Maunoury's flank attack and 
in part to the failure of the British and the French jth Army (now 
under Franchet dlEspCrey) to drive rapidly through the gap while 
it was open. Their direction of advance was across a region inter- 
sected by frequent rivers, and this handicap was intensified by a 
want of impulsion on the part of their chiefs. I t  seems, too, that 
greater results might have come if more effort had been made 
as Gallikni urged, to strike a t  the German rear flank instead of the 
front, and to direct reinforcements to the north-west of Paris for 
this purpose. This view is strengthened by the sensitiveness 
shown by the German command to reports of landings on the 
Belgian coast, which might threaten their communications. The 
alarm caused by these reports had even led the German command 
to contemplate a withdrawal of their right wing before the battle 
of the Marne was launched. When the moral effect of these phan- 
tom forces is weighed with the material effect-the detention of 
German forces in Belgium-caused by fears of a Belgian sortie 
from Antwerp, the balance of judgment would seem to turn 
heavily in favour of the strategy which Lord Roberts had advo- 
cated in vain. By it  the British expeditionary force might have 
had not merely an indirect but a direct influence on the struggle, 
and might have made the issue not merely negatively but posi- 
tively decisive. 

But, considering the battle of the Marne as it  shaped, the fact 
that 2 7  Allied divisions were pitted against 13 German divisions 
on the decisive flank is evidence, first, of how completely Moltke 
had lapsed from Schlieffen's intention; second, of how well Joffre 
had re-concentrated his forces under severe pressure; third, of 
how such a large balance afforded scope for a wider envelopment 
than was actually attempted. The frontal pursuit was checked on 
the Aisne before Joffre, on Sept. 17, seeing that Maunoury's 
attempts to overlap the German flank were ineffectual, decided to 
form a fresh army under de Castelnau for a manoeuvre rozlnd and 
behind the German flank. By then the German armies had re- 
covered cohesion and the German command was expecting and 
ready to meet such a manoeuvre, now the obvious course. 

1V. THE SECOND CRISIS-STALEMATE 
Centre  of G r a v i t y  Shifts.--On the Aisne was re-emphasized 

the preponderant power of defence over attack, primitive as were 
the trench lines compared with those of Iater years. Then foIlowed, 
as the only alternative, the successive attempts of either side to 
overlap and envelop the other's western flank, a phase known 
somewhat inaccurately as the "race to  the sea." This common 
design brought out what was to be a new and dominatiiig strategi- 
cal feature-the lateral switching of reserves by railway from one 
part of the front to another. Before it  could reach its logical and 
lateral conclusion, a new factor intervened. Antwerp, with the 
Belgian field army, was still a thorn in the German side, and 
Falkenhayn, who had succeeded Moltke, determined t o  reduce it 
while a German cavalry force swept across to  the Belgian coast as 
an extension of the enveloping wing in France. 



WESTERN FRONT] WORLD WAR I 
Belgian Operations.-We must pause here t o  pick. up the 

thread of operations in Belgium from the moment when the Bel- 
gian field army fell back to Antwerp, divergently from the main 
line of operations. On Aug. 24 the Belgians began a sortie against 
the rear of the German right wing to ease the pressure on the 
British and French left wing, then engaged in the opening battle 
a t  Mons and along the Sambre. The sortie was broken off on 
the 26th when news came of the Franco-British retreat into 
France, but the pressure of the Belgian army (six divisions) led 
the Germans to detach four reserve divisions, besides three 
Landwehr brigades, to hold it  in check. On Sept. 7 the Belgian 
command learnt that the Germans were despatching part of this 
force to the front in France; in consequence King Albert launched 
a fresh sortie on Sept. 9-the crucial day of the battle on the 
Marne. The action was taken, unsolicited by Joffre, who seems to 
have shown curiously little interest in possibilities outside his 
immediate battle zone. The sortie led the Germans to cancel the 
despatch of one division and to delay that of two others to France, 
but the Belgians were soon thrown back. Nevertheless the news 
of its seems to have had a distinct moral effect on the German 
command, coinciding as it did with the initiation of the retreat of 
their 1st and 2nd Armies from the Marne. And the unpleasant 
reminder that Antwerp lay menacingly close to their communica- 
tions induced the Germans to undertake, preliminary to any fresh 
attempt at  a decisive battle, the reduction of the fortress and the 
seizure of potential English landing places along the Belgian 
coast. 

A Strategic  Key.-The menace to Britain, if the Channel 
ports fell into German hands, was obvious. I t  is a strange reflection 
that the British command should have neglected to guard against 
the danger hitherto, although the first lord of the Admiralty, 
Winston Churchill, had urged the necessity even before the battle 
of the Marne. When the German guns began the bombardment 
of Antwerp on Sept. 28 England awakened, and gave belated recog- 
nition to Churchill's strategic insight. He was allowed to send a 
brigade of marines and two newly-formed brigades of naval 
volunteers to  reinforce the defenders, while a regular division and 
cavalry division, under Rawlinson, were landed a t  Ostend and 
Zeebrugge for an overland move to raise the siege. Eleven Terri- 
torial divisions were available in England, but, in contrast to the 
German attitude, Kitchener considered them still unfitted for an 
active r8le. The meagre reinforcement delayed, but could not 
prevent, the capitulation of Antwerp, Oct. 10, and Rawlinson's 
relieving force was too late to do more than cover the escape of 
the Belgian field army down the Flanders coast. 

Yet, viewed in the perspective of history, this first and last 
effort in the West to  make use of Britain's amphibious power 
applied a brake to the German advance down the coast which just 
stopped their second attempt to  gain a decision in the West. I t  
gained time for the arrival of the main British force, transferred 
from the Aisne to  the new left of the Allied line, and if their 
heroic defence a t  Ypres, aided by the French and Belgians along 
the Yser to the sea, was the human barrier to the Germans, i t  
succeeded by so narrow a margin that the Antwerp expedition 
must be adjudged the saving factor. 

Second G e r m a n  Bid f o r  Victory.-In the French theatre of 
operations, the month following the battle of the Marne was 
marked by an extremely obvious series of attempts by each side 
to turn the opponent's western flank. On the German side this 
pursuit of an opening was soon replaced by a subtler plan, but 
the French persevered with a straight forward obstinacy curiously 
akin to that of their original plan. By Sept. 24, de Castelnau's 
outflanking attempt had come to a stop on the Somme. Next a 
newly formed 10th Army under de Maudhuy tried a little further 
north, beginning on Oct. 2, but instead of being able to pass round 
the German flank soon found itself struggling desperately to hold 
Arras. The British expeditionary force was then in course of 
transfer northwards from the Aisne, in order to shorten its com- 
munications with England, and Joffre determined to use it as part 
of a third effort to turn the German flank. To co-ordinate this 
new manoeuvre he appointed Gen. Foch as his deputy in the 
north. Foch sought to induce the Belgians to form the left of 

this wheeling mass, but King Albert, with more caution, or more 
realism, declined to abandon the coastal district fo r  an advance 
inland that he considered rash. I t  was. For on Oct. 14, four days 
after the fall of Antwerp, Falkenhayn planned a strategic t rap for  
the next Allied outflanking manoeuvre which he foresaw would 
follow. One army, composed of troops transferred from Lorraine, 
was to hold the expected Allied offensive while another, composed 
of troops released by the fall of Antwerp and of four newly- 
raised corps, was to sweep down the Belgian coast and crush in 
the flank of the attacking Allies. H e  even held back the troops 
pursuing the Belgians in order not t o  alarm the Allied command 
prematurely. 

Meanwhile, the new Allied advance was developing piecemeal, 
as corps detrained from the south and swung eastwards to  form a 
progressively extended "scythe." The British expeditionary force, 
now three corps strong, deployed in turn between L a  BassCe and 
Ypres, where it  effected a junction with Rawlinson's force. Beyond 
it  the embryo of a new French 8th Army was taking shape, and 
the Belgians continued the line along the Yser to  the sea. Al- 
though the British right and centre had already been held up, 
Sir John French, discounting even the underestimate of the Ger- 
man strength furnished by his Intelligence, ordered his left t o  
begin the offensive from Ypres towards Menin. The  effort was 
still-born, for it  coincided with the opening of the German offen- 
sive, on Oct. 20, but for a day or  two Sir John French persisted i n  
the belief that he was attacking while his troops were barely hold- 
ing their ground. With Foch the delusion persisted still longer, and 
this failure t o  grasp the situation was partly responsible for  the 
fact that Ypres was essentially, like Inkerman, a "soldiers' battle." 
Already, since the 18th, the Belgians on the Yser had suffered 
growing pressure which threatened a disaster that was ultimately 
saved by the end of the month through the opening of the sluices 
and the flooding of the coastal area. At Ypres the crisis came later 
and was repeated, Oct, 31 and Nov. 11 marking the turning points 
of the struggle. That the Allied line, though battered and terribly 
strained, was in the end unbroken was due to the dogged resistance 
of the British and the timely arrival of French reinforcements. 
(See YPRES, BATTLE OF, 1914.) 

This defence of Ypres is in  a dual sense the supreme memorial 
t o  the British regular army, for  here they showed the inestimable 
value of the disciplined morale and unique standard of musketry 
which were the fruit of long training, and here was their tomb- 
stone. "From failing hands they threw the torch" to the new 
national armies rising in England t o  the call of patriotism. With 
the Continental Powers the merging of conventional armies into 
national armies was a hardly perceptible process, because of their 
system of universal service. But with Britain it  was clearly 
stamped as revolution, not evolution. While the little professional 
army sacrificed itself as the advanced guard of the nation, the 
truth of the new warfare of peoples was beginning to come home 
to the civilian population. Lord Kitchener, a national symbol 
because of his imperial achievements, had been summoned to the 
post of war minister, and with a supreme flash of vision had 
grasped, in contrast to Governments and general staffs alike, the 
probable duration of the struggle. The people of Britain responded 
to his call to arms, and like an ever-rising flood the "New Armies" 
came into being. By the end of the year nearly ~,ooo,ooo men 
had enlisted, and the British empire had altogether some 2,000,000 
under arms. Perhaps Kitchener was wrong in not basing this 
expansion, from a professional to  a national scale, on the existing 
Territorial foundation. I t  must be remembered, however, that  
the Territorial Force was enlisted for home defence and that  
initially its members' acceptance of a wider role was voluntary. 
Perhaps, also, he was tardy in recognizing their military value. 

The duplication of forces and of organization was undoubtedly 
a source of delay and waste of effort. Kitchener has also been 
reproached for his reluctance to  replace the voluntary system b y  
conscription, but this criticism overlooks how deeply rooted was 
the voluntary system in British institutions, and the slowness with 
which lasting changes can be effected in  them. If Kitchener's 
method was characteristic of the man, it  was characteristic of 
England. If i t  was unmethodical, it was calculated to impress 
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most vividly on the British people the gulf between their "gladia- 
torial" wars of the past and the national war to  which they were 
committed. 

While a psychological landmark, the battle of Ypres is also a 
military landmark. For, with the repulse of the German attempt 
to  break through, the trench barrier was consolidated from the 
Swiss frontier to the sea. The power of modern defence had tri- 
umphed over attack. and stalemate ensued. The military history 
of the Franco-British alliance during the next four years is a story 
of the attempts to  upset this deadlock, either by forcing the 
barrier or by finding a way round. 

On the Eastern front, however, the greater distances and the 
greater differences between the equipment of the armies ensured 
a fluidity which was lacking in the West. Trench lines might form, 
but they were no more than a hard crust covering a liquid expanse. 
T o  break the crust was not difficult, and once broken, mobile 
operations of the old style became possible. This freedom of 
action was denied to the Western Pow~rs ,  but Germany, because 
of her central position, had an alternative choice, and from Nov. 
1914 onwards her command adopted a defensive in France while 
seeking to cripple the power of Russia. 

V. THE RUSSIAN FRONT 
I n v a s i o n  of Eas t  Prussia.-In the East the opening encounters 

had been marked by rapid changes of fortune rather than by any 
decisive advantage. The Austrian command, emulating their allies 
in violating the principle of concentration, detached part of their 
strength in an abortive attempt to crush Serbia. (See SERBIAN 
CAXPAIGNS.) And their plan for an initial offensive to cut off 
the Polish "tongue" was further crippled by the fact that the 
German part of the pincers did not operate. I t  was, indeed, being 
menaced by a Russian pair of pincers instead, for the Russian 
commander-in-chief, the Grand Duke Nicholas. had urged his 1st 
and 2nd Armies to invade East Prussia without waiting to com- 
plete their concentration, in order to ease the pressure on his 
French allies. As the Russians had more than a two-to-one 
superiority, a combined attack had every chance of crushing the 
Germans between the two armies. On Aug. 17, Rennenkampf's 
1st Army (six and a half divisions and five cavalry divisions) 
crossed the East Prussian frontier, and on Aug. 19-20 met and 
threw back the bulk (seven divisions and one cavalry division) 
of Prittwitz's 8th Army at  Gumbinnen. On Aug. 21  Prittwitz 
heard that the Russian 2nd a r m y  (ten divisions and three cavalry 
divisions) under Samsonov had crossed the southern frontier of 
East I'russia in his rear, which was guarded by only three divisions. 
In  panic Prittwitz momentarily spoke of falling back behind the 
Vistula, whereupon Moltke superseded him by a retired general, 
Hindenburg, to whom was appointed as chief of staff, Ludendorff, 
the hero of the Likge attack. 

Developing a plan which, with the necessary movements, had 
been already initiated by Col. Hoffmann of the 8th Army staff, 
Ludendorff concentrated some six divisions against Samsonov's 
left wing. This force, inferior in strength to the Russians, could 
not have been decisive, but Ludendorff, finding that Rennenkampf 
was still near Gumbinnen, took the calculated risk of withdrawing 
the rest of the German troops, except the cavalry screen. from 
that front and rushing them back against Samsonov's right wing. 
This daring move was aided by the absence of comnlunication 
between the two Russian comn~anders and the ease with which the 
Germans dcciphered Samsonov's wireless orders to his corps. 
Under the converging blows Samsonovqs flanks were crushed and 
his centre surrounded. The outcome of this military masterpiece, 
afterwards christened the battle of Tannenberg ( q . ~ . ) ,  was the 
destruction of almost the whole of Samsonov's army. Then re- 
ceiving two fresh army corps from the French front, the German 
commander turned on the slowly advancing Rennenkampf, whose 
lack of energy tvas partly due to his losses at  Gumbinnen and 
subsequent lack of information, and drove him out of East Prussia. 
As a result of these battles Russia had lost a quarter of a million 
men and.  hat she could afford still less, much war material. But 
the invasion of East Prussia had at least. hy cau~ing the despatch 
of t ~ ~ ~ o  corps from the West. helped to make possible the French 

"come-back" on the Marne. 
Gal ician Battles.-Away on the southern front, moreover, 

the scales had tilted against the Central Powers. The offensive 
of the Austrian 1st and 4th Armies into Poland had at  first made 
progress, but this was nullified by the onslaught of the Russian 
3rd and 8th Armies upon the weaker 2nd and 3rd Armies which 
were guarding the Austrian right flank. These armies were heavily 
defeated (Aug. 26-30), and driven back through Lemberg. The 
advance of the Russian left ning thus threatened the rear of the 
victorious Austrian left wing. Conrad tried to swing part of his 
left round, in turn, against the Russian flank, but this blow was 
parried and then, caught with his forces disorganized by the 
renewed advance of the Russian right wing, he was forced on Sept. 
11 to extricate himself by a general retreat, falling back almost 
to Cracow by the end of September. (See LELIBERG, BATTLES OF.) 

Austria's plight compelled the Germans to send aid, and the bulk 
of the force in East Prussia was formed into a new 9th Army and 
switched south to the south-west corner of Poland, whence it  
advanced on LVarsaw in combination with a renewed Austrian 
offensive. But the Russians were now approaching the full tide 
of their mobilized strength; regrouping their forces and counter- 
attacking, they drove back the advance and followed it up by a 
powerful effort to invade Silesia. 

The Grand Duke Nicholas formed a huge phalanx of seven 
armies-three in the van and two protecting either flank. ,4 further 
army, the 10th. had invaded the eastern corner of East Prussia 
and was engaging the weak German forces there. Allied hopes 
rose high as the much-heralded Russian "steam-roller" began its 
ponderous ad\-ance. To counter it  the German eastern front was 
placed under Hindenburg and Ludendorfi, who devised yet an- 
other master-stroke, based on the system of lateral railways 
inside the German frontier. The 9th Army, retreating before the 
advancing Russians, slowed them down by a systematic destruc- 
tion of the scanty communications in Poland. On reaching its 
own frontier, unpressed, it was first switched northward to the 
Posen-Thorn area, and then thrust south-east on Kov. 11, with 
its left flank on the Vistula, against the joint between the two 
armies guarding the Russian right flank The wedge, driven in by 
Ludenclorff's mallet, sundered the two armies, forced the 1st back 
on Warsaw and almost effected another Tannenberg against the 
and, which was nearly surrounded at  Lodz (q.v.), when the 5th 
Army from the van turned back to its rescue. As a result, part of 
the German enveloping force almost suffered the fate planned for 
the Russians, but managed to cut its way through to the m'lin 
body. If the Germans were b'iulked of decisive tactical success, 
this rnanoeuvre had been a classic example of how a relatively small 
force, by using its mobility to strike at  a vital point, can pxalyse 
the advance of an enemy several times its strength. The Russian 
"steam-roller" was throun out of gear, and never again did it 
threaten German soil. 

Within a week, four new German army corps arrived from the 
Western front, where the 17pres attack had now ended in failure, 
and although too late to clinch the missed chance of a decisive 
victory, Ludendorff was able to use them in pressing the Russians 
back by Dec. 15 to the Bzura-Ravka river line in front of War- 
saw. This set-back and the drying up of his munition supplies 
decided the Grand Duke Nicholas to break off the see-saw fighting 
still in progress near Cracow and fall back on winter trench lines 
along the Nida and Dunajec rivers, leaking the end of the Polish 
"tongue" in the hands of the enemy. Thus, on the East as on 
the West, the trench stalemate had settled in, but the crust was 
less firm and the Russians had drained their stock of munit~ons 
to an extent that their poorly industrialized country could not 
make good. 
The Beginning  of A i r  Attack.- The same period witnessed 

the dawn of another new form of war which helped to drive home 
the new reality that the war of armies had become the war of 
peoples From Jan. 1915. Zeppelin raids began on the English 
coast and reached their peak in the following winter. to be suc- 
ceeded by aeroplane raids. The dificulty of distinguishing from 
the air between military and civil objectives, smoothed the path 
for a development which. beginning with excuses, ended in a frank 
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avowal that in a war for existence the will of the enemy nation, 
not merely the bodies of their soldiers, is the inevitable target. 

T h e  Psychological Situation.- The first psychological symp- 
tom of the World War, as it  seemed to many, was an immeasurable 
sigh of relief. Had the peoples of Europe sat on the safety-valve 
too long? The war-weary mind of to-day cannot reconstruct the 
tension and anxiety, the strain and stress of hope and fear of the 
long years of the peace that was no peace and yet was not war. 
I t  may be read as a revolt of the spirit against the monotony and 
triviality of the everyday round, the completion of a psychological 
cycle when the memories of past war have faded, and paved the 
way for the emergence and revival of the primal "hunting" instinct 
in man. 

This first phase of enthusiasm was succeeded by one of passion, 
the natural ferocity of war accentuated by a form of mob spirit 
which is developed by a "nation in arms." The British army was 
relatively immune because of its professional character, whereas 
in the German army, the most essentially "citizen," it gained 
scope because of the cold-blooded logic of the general staff theory 
of war. With the coming of autumn 1914, a third phase became 
manifest, more particularly among the combatants. This was a 
momentary growth of a spirit of tolerance, symbolized by the 
fraternization which took place on Christmas Day, but this in 
turn was to wane as the strain of the war became felt and the 
reality of the struggle for existence came home to the warring 
sides. 

VI. THE EVENTS OF 1915 

T h e  Deadlock o n  Land.-Well before the end of 1914, the 
reality of the deadlock on the Western front was clear to  the 
Governments and general staffs of the warring countries, and 
each was seeking a solution. The reaction varied in form and in 
nature according to the mental power and predisposition of the 
different authorities. With the Central Powers the opinion of 
Falkenhayn was the decisive factor, and the impression derived 
not merely from his critics but from his own account is that 
neither the opinion nor the direction was really clear as to its ob- 
ject. H e  was too obsessed with the principle of security at  the 
expense of the principle of concentration, and in his failure to 
fulfil the second he undermined the foundations of the first. 

On his appointment after the Marne reverse, he still adhered 
to the Schlieffen plan of seeking a decision in the West, but he did 
not follow the Schlieffen method of weakening his left wing in 
order to mass on the vital right wing. The October-h'ovember 
attack round Ypres was made largely with raw formations, while 
war-experienced troops lay almost idle between the Aisne and the 
Vosges. Col. Groner, chief of the field railways, even went so far 
as to submit a detailed plan to Falkenhayn for transferring six 
army corps to the right wing, but it was rejected. When we 
remember how close to  breaking point was the Allied line at 
Ypres, i t  can only be said that for a second time the German 
supreme command saved the Allies. At this juncture, too, Luden- 
dorff was pleading for reinforcements to make his wedge-blow at  
the Russian flank near Lodz decisive, but Falkenhayn missed the 
chance by delaying until the Ypres failure had passed from assur- 
ance to fact. 

Convinced at  last of the strength of the Allied trench-barrier, 
Falkenhayn took the momentous decision to stand on the de- 
fensive in the West. But his object in so doing seems to have 
been vague. His feeling that the war must ultimately be decided 
in France led him to distrust the value, as he doubted the possi- 
bility, of a decision against Russia. Hence while he realized that 
the Eastern front was the only practicable theatre for operations 
in the near future, he withheld the necessary reinforcements until 
forced to do so by the threatening situation of the Austro-Hun- 
garian front. And even then he doled out reserves reluctantly and 
meagrely, enough to secure success but never in the quantity and 
the time for decisive victory. 

I t  is to his credit, however, that he realized a long war was 
now inevitable, and that he set to work to develop G~rmany's 
resources for such a warfare of attrition. The technique of field 
entrenchment was carried to a higher pitch than with any other 
country, the military railways were expanded for the lateral move- 

ment of reserves, the supply of munitions and of the raw material 
for their manufacture was tackled so energetically and compre- 
hensively, that an ample flow was ensured from the  spring of 
191 j onwards-a time when the British were only awakening t o  
the problem. Here were laid the foundations of that economic 
organization and utilization of resources which was t o  be the 
secret of Germany's resisting power to the pressure of the Brit- 
ish blockade. For the scientific grasp of the economic sphere in  
war Germany owed much to Dr. Walther Rathenau, a brilliant 
captain of industry. Germany also pioneered in the psychological 
sphere, for as early as the autumn of 1914, she launched a vast 
scheme of propaganda in Asia, to undermine British prestige and 
the loyalty of Britain's Mohammedan subjects. T h e  defect of 
her propaganda, its crudeness, was less apparent when directed 
to primitive people than when applied to the civilized peoples of 
Europe and America. 

The same period witnessed also the one great success for Ger- 
man diplomacy, the entry of Turkey into the war, although this 
was fundamentally due to a combination of pre-war causes with 
military events. Since 1909 the country had been under the con- 
trol of the Young Turk party, to whom traditions, including that 
of friendship with Britain, were abhorrent. Germany, filled with 
her own dream of a Germanic Middle East--of which the Bagh- 
dad railway was the symbol, had skilfully exploited the oppor- 
tunity to gain a dominating influencc over the new rulers of Tur- 
key. Their leader, Enver Pasha, had been military attach6 in Ber- 
lin, German instructors permeated the Turkish army, and a defi- 
nite understanding existed between Germany and the Young 
Turk leaders as to common military action-urged by the com- 
mon bond of necessary safeguard against danger from Russia. 
The arrival of the "Goeben" and "Breslau" reinforced the moral 
pressure of Wangenheim, the German ambassador, and eventually 
on Oct. 29 the Turks committed definite acts of war, a t  Odessa 
against Russia, and in Sinai against Britain. 

Falkenhayn has shown "the decisive importance of Turkey 
joining in the struggle7'-first as a barrier across the channel of 
munition supply to Russia, and secondly as a distraction to the 
military strength of Britain and Russia. Under German dictation, 
Turkey struck as early as mid-December against the Russians in 
the Caucasus but Enver's over-ambitious plan ended in dis- 
aster a t  the battle of Sarikamish. Turkey was no more for- 
tunate in her next venture; to cut Britain's Suez canal artery 
with the East. The Sinai desert was a check on an invasion in 
strength, and the two small detachments which got across were 
easily repulsed, a t  Ismailia and El  Kantara, although allowed t o  
make good their retreat But if both these offensives were tactical 
failures, they were of great strategic value to Germany by  
pinning down large Russian and British forces. 

As an offset to Turkey joining the Central Powers, Italy defi- 
nitely threw over the artificial ties of the old Triple Alliance and 
joined the Entente. On May 24 she declared war on Austria- 
her hereditary enemy-although avoiding an open breach with 
Germany. If her main object was to  seize the chance of redeem- 
ing her kinsmen in Trieste and the Trentino from Austrian rule, 
there was also a spiritual desire to reassert her historic traditions. 
Militarily, however, her aid could not have an early or great 
effect on the situation, for her army was unready t o  deliver a 
prompt blow, and the Austrian frontier was a mountainous ob- 
stacle of great natural strength. 

Franco-Bri t ish Plans.--On the Entente side the reality of 
the trench deadlock produced different and diverse reactions. If 
the desire to hold on to her territorial gains swayed German strat- 
egy, the desire to recover her lost territory dominated French 
strategy. I t  is true that their mental and material concentra- 
tion on the Western front, where lay the main armed force of the 
enemy, was justified by military tenets, but without any key t o  
unlock the barrier they were mercly knocking themselves to  
pieces &'inter attacks in Artois, on the Aisne, in Champagne and 
the Woevre afforded costly proof, and against the Germans' skill 
in trench-fighting Joffre's "nibbling" was usually attrition on the 
wrong side of the balance sheet. As for any new key, the French 
were singularly lacking in fertility of idea 

Britain's trouble was rather a n  excess of fertility, or rather a n  
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absence of concentration in choosing and bringing to fruition these 
mental seeds. Yet in great measure this failing was due to the 
obscurantism of professional opinion, whose attitude was that of 
blank opposition rather than expert guidance. 

British-inspired solutions to the deadlock crystallized into two 
main groups, one tactical, the other strategical. The first was to  
unlock the trench barrier by producing a machine invulnerable 
t o  machine-guns and capable of crossing trenches, which would 
restore the tactical balance upset by the new preponderance of 
defensive over offensive power. The idea of such a machine was 
conceived by Col. Swinton in October 1914, was nourished and 
tended in infancy by Winston Churchill, then first lord of the 
Admiralty, and ultimately, after months of experiment hampered 
by official opposition, came to maturity in the tank of 1916. 

The strategical solution was to  go round the trench barrier. I t s  
advocates-who became known as the "Eastern" in contrast to  
the "Western" school-argued that the enemy alliance should be 
viewed as a whole, and that modern developments had so changed 
conceptions of distance and powers of mobility, that a blow in 
some other theatre of war would correspond to the historic attack 
on an enemy's strategic flank. Further, such an operation would 
be in accordance with the traditional amphibious strategy of 
Britain, and would enable it to  exploit the advantage of sea-power 
which had hitherto been neglected. I n  October 1914, Lord Fisher, 
recalled to the office of first sea lord, had urged a plan for a 
landing on the German coast. I n  Jan. 1915, Lord Kitchener ad- 
vocated another, for severing Turkey's main line of eastward 
communication by a landing in the Gulf of Alexandretta. The 
post-war comments of Hindenburg and Enver show how this 
would have paralysed Turkey. I t  could not, however, have exer- 
cised a wider influence, and i t  was anticipated by another project 
-partly the result of Churchill's strategic insight and partly due 
to  the pressure of circumstances. 

This was the Dardanelles expedition, about which controversy 
has raged so hotly that the term just applied to Churchill may 
be disputed by some critics. This is answered by the verdict of 
Falkenhayn himself: "If the straits between the Mediterranean 
and the Black sea were not permanently closed to Entente traffic, 
all hopes of a successful course of the war would be very consider- 
ably diminished. Russia would have been freed from her signifi- 
cant isolation . . . which offered a safer guarantee than military 
successes . . . that sooner or later a crippling of the forces of 
this Titan must take place . . . automatically." The fault was 
not in the conception, but in the execution. Had the British used 
a t  the outset even a fair proportion of the forces they ultimately 
expended in driblets, i t  is clear from Turkish accounts that vic- 
tory would have crowned their undertaking. 

The cause of this piecemeal application of force and dissipa- 
tion of opportunity lay in the opposition of Joffre and the French 
general staff, supported by Sir John French. Despite the evi- 
dence of the sequel to the Marne, of the German failure at Ypres, 
and subsequently of his own still more ineffectual attacks in 
December, Joffre was still confident of his power to  achieve an 
early and decisive victory in France. His plan was that of con- 
verging blows from Artois and Champagne upon the great salient 
formed by the entrenched German front, to be followed by an 
offensive in Lorraine against the rear of the enemy armies. The 
idea was similar to that of Foch in 1918 but the vital difference 
lay in  the conditions existing and the methods employed. A 
study of the documents conveys the impression that there has 
rarely been such a trinity of optimists in whom faith was divorced 
from reason as  Joffre, Foch, his deputy in Flanders, and French 
-albeit the latter's outlook oscillated violently. I n  contrast the 
British Government considered that the trench-front in France 
was impregnable to frontal attacks, had strong objection to wast- 
ing the man-power of the new armies in a vain effort, and at  the 
same time felt increasing concern over the danger of a Russian 
collapse. These views were common alike to  Churchill, Lloyd 
George and Lord Kitchener, who on Jan. z, 1915, wrote to Sir 
John French: "The German lines in France may be looked upon 
as  a fortress that cannot be carried by assault and also that cannot 
be completely invested, with the result that the lines may be 

held by an investing force while operations proceed elsewhere." 
Lloyd George advocated the transfer of the bulk of the Brit- 

ish forces to the Balkans both to succour Serbia and to develop 
an attack on the rear of the hostile alliance. This view was 
shared by a section of French opinion and, in particular, by 
GalliCni, who proposed a landing a t  Salonika as a starting point 
for a march on Constantinople with an army strong enough to 
encourage Greece and Bulgaria to  combine with the Entente. The 
capture of Constantinople was to  be followed by an advance up 
the Danube into Austria-Hungary in conjunction with the Ru- 
manians. But the commanders on the Western front, obsessed 
with the dream of an early break-through, argued vehemently 
against any alternative strategy, stressing the difficulties of trans- 
port and supply and insisting on the ease with which Germany 
could switch troops to meet the threat. If there was force in their 
contention, it tended to ignore the experience of military history 
that "the longest way round is often the shortest way there," and 
that the acceptance of topographical difficuIties has constantly 
proved preferable to that of a direct attack on an opponent firmly 
posted and prepared to meet it. 

The weight of military opinion bore down counter-proposals 
and the Balkan projects were relinquished in favour of a con- 
centration of effort on the Western front. But misgivings were 
not silenced and a t  this juncture a situation arose which revived 
the near Eastern scheme in a new if attenuated form. 

The Dardanel les  Expedition.--On Jan. 2, 1915, Kitchener 
received an appeal from the Grand Duke Nicholas for a diversion 
which would relieve the Turkish pressure on Russia's army in 
the Caucasus. Kitchener felt unable to provide troops and sug- 
gested a naval demonstration against the Dardanelles, which 
Churchill, appreciating the wider strategic and economic issues, 
proposed to cohvert into an attempt to force the passage. His 
naval advisers, if not enthusiastic, did not oppose the proposal 
and in response to  a telegram the admiral on the spot, Carden, 
submitted a plan for a methodical reduction of the forts and 
clearance of the mine-fields. Fisher, while clinging to his own 
North sea project, strongly advocated a combined naval and mili- 
tary expedition. On Jan. 13, the War Council decided for a naval 
expedition to "take the Gallipoli peninsula, with Constantinople 
as its objective." A naval force, mainly of obsolete vessels was 
got together with French aid, and after preliminary bombard- 
ment, entered the straits on March 18. Drift mines, however, 
caused the sinking of several ships, and the attempt was aban- 
doned. 

I t  is a moot point whether a prompt renewal of the advances 
would not have succeeded, for the Turkish ammunition was ex- 
hausted, and in such conditions the mine obstacle might have 
been overcome. But the new naval commander, Admiral de 
Robeck decided against it, unless military aid was forthcoming. 
Already, a month before, the War Council had determined on a 
joint attack, and began the despatch of a military force under 
Sir Ian Hamilton. (See DARDANELLES CAMPAIGN.) But as the 
authorities had drifted into the new scheme, so were they tardy 
in releasing the necessary troops, and even when sent in inade- 
quate numbers, several more weeks' delay had to be incurred-at 
Alexandria-in order to redistribute the force in its transports 
suitably for tactical action. Worst of all, this fumbling policy 
had thrown away the chance of surprise, which was vital for a 
landing on an almost impregnable shore. When the preliminary 
bombardment took pldce in February only two Turkish divisions 
were at  the straits; this was increased to four by the date of the 
naval attack, to  six when Hamilton was a t  last able to attempt 
his landing. For this he had only four British divisions and one 
French division-actually inferior in strength to the enemy in 
a situation where the inherent preponderance of defensive over 
offensive power was multiplied by the natural difficulties of the 
terrain. His weakness of numbers and his mission of aiding the 
passage of the fleet compelled him t o  choose a landing on the 
Gallipoli peninsula in preference t o  one on the mainland or on 
the Asiatic shore; and the rocky coastline limited his possible 
landing places. 

On April 25, he made his spring, a t  the southern tip of the 
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peninsula near Cape Hellas and-with Australian and New Zea- 
land troops-near Gaba Tepe, some I j m. up the Aegean coast; 
the French, as a diversion, made a temporary landing at Kum Kale 
on the Asiatic shore. The troops effected the impossible and 
made good their lodgment on beaches strewn with barbed wire and 
swept by machine-guns. But the momentary asset of tactical 
surprise had passed, the difficulties of supply were immense, while 
the Turks held the commanding heights and were able to bring 
u p  their reserves. The invaders managed to hold on to their 
two precarious footholds, but they could not expand them ap- 
preciably, and the stagnation of trench warfare set in. They 
could not go on, and national prestige forbade them to go back. 

Ultimately, in July, the British Government decided to send a 
further five divisions to reinforce the seven by now on the penin- 
sula. By the time they arrived the Turkish strength in the 
region had also risen to I j divisions. Hamilton decided on a 
double stroke-a reinforced blow from Gaba Tepe and a new 
landing at Suvla bay a few miles north-to sever the middle of 
the peninsula and secure the heights commanding the Narrows. 
He deceived the Turkish command and achieved surprise (Xug. 
6), but the first blow failed and the second lost a splendid chance 
by the inexperience of the treops and still more the inertia and 
fumbling of the local commanders. For over 36 hours, before 
reserves arrived, only one and a half Turkish battalions barred 
the path. Energetic new commanders, for whom Hamilton had 
previously asked, were sent out when the opportunity had passed. 
The British were once more condemned to hang on to tenuous 
footholds, and with the autumn rains setting in their trials were 
increased. The Government had lost faith and were anxious to 
withdraw, but fear of the moral effect delayed their decision. 
Hamilton was asked for his opinion, however, and when he pro- 
nounced in favour of continuing-in which course he still had 
confidence-he was replaced by Sir Charles Monro, who immedi- 
ately declared for evacuation. Kitchener was then sent out to in- 
vestigate, and on his verdict a withdrawal was sanctioned and 
carried out from Suvla and Anzac on the night of Dec. 18-19 
and from Hellas on that of Jan. 8-9. If the bloodless evacuation 
was an example of masterly organization and co-operation it  was 
also a proof of the greater ease of such operations in modern 
warfare. Thus the curtain rang down on a sound and far-sighted 
conception marred by a chain of errors in execution almost 
unrivalled even in British history. 

T h e  Menace t o  Russia.-LVhile the British were striving to 
unlock the back door to  Russia, the Germanic Powers were ham- 
mering their Russian allies, whose resistance was collapsing in 
large measure from a lack of munitions which could only be made 
good by foreign supplies through that locked entrance, the Dar- 
danelles. On the Eastern front, the campaign of 1914 had shown 
that a German. force could count on defeating any larger Russian 
force, but that when Russians and Austrians met on an equality 
victory rested with the Russians. Falkenhayn was forced, re- 
luctantly, to despatch German reinforcements as a stiffening to 
the Austrians, and thus was dragged into an offensive in the East 
rather than adopting it as a clearly defined plan Ludendorff, in 
contrast, had his eyes firmly fixed on the ultimate object, and 
from now on advocated unceasingly a whole-hearted effort to  
break Russia. Ludendorff's was a strategy of decision, Falken- 
hayn's a strategy of attrition. 

In  the conflict of wills between these two men lies the clue to  
the resultant strategy of Germany-highly effective, yet not de- 
cisive. On the other side the fresh Russian plan embodied the 
lessons of experience and was soundly conceived, but the means 
were lacking and the instrument defective. The Grand Duke 
Nicholas aimed to secure both his flanks solidly before attempt- 
ing a fresh blow towards Silesia. From January until April, under 
bitter winter conditions, the Russian forces on the southern flank 
of the Polish salient strove to gain possession of the Carpathians 
and the gateways into the Hungarian plain. But the Austrians, 
with a German infusion, parried their efforts, and the loss was 
disproportionate to the small gains The long-besieged fortress 
of Przemysl (see PRZEMYSL, SIEGES OF) .  however, at last fell into 
their hands on March 2 2 .  In northern Poland the Russians mere 

preparing to strike up~3ard at East Prussia, \\hen they were fore- 
stalled by a fresh Ludendorff stroke eastward tomard the frontier 
of Russia proper. The blob was launched on Feb. 7 .  over snow- 
buried roads and frozen swamps. and Tvas distinguished by the en- 
velopment of four Russian divisions in the Augustovo forests. 
Aforeover. it extracted the sting from the Russian attack further 
west. 

These moves were, however, merely a "curtain-raiser" t o  the 
real drama of 1915. But before turning to this it is necessary 
to glance at  events on the Western front, the importance of 
which is partly as a signpost to  the future and partly because 
of their reaction on the Eastern front. 

T h e  Western Front.-While a way round the trench barrier 
was being sought in Gallipoli and experiments with a novel key 
were being carried out in England, the Allied commands in 
France were trying more orthodox solutions. The most signifi- 
cant was the British attack a t  Neuve Chapelle (9.v.) on March 
10. Save as a pure experiment the attempt stood self-condemned. 
For it was an isolated attempt on a small front with inadequate 
resources. The arrival in France of several new regular divisions 
made up from foreign garrisons, of the Indian Corps, and the 1st 
Canadian Division had brought the British strength up  to 13 
divisions and 5 cavalry divisions, besides a number of selected 
territorial battalions. This increase enabled French to divide his 
fcrces into two armies and gradually to extend his share of the 
front. But Joffre was insistent that he should relieve the French 
of the Ypres salient, which they had taken over in November, 
and made the intended French attack contingent on this relie€. 
Sir John French considered that he had not sufficient troops for 
both purposes, and so decided to carry out the attack single- 
handed. An additional motive was his resentment of the constant 
French criticisms that the British were not "pulling their weight." 

In  design, however, the attack, entrusted to Haig's 1st Army, 
was both original and well thought out. After an intense bom- 
bardment of 3; minutes duration on a 2,000 yd. frontage, the 
artillery lengthened their range and dropped a curtain of fire to  
prevent the reinforcement of the enemy's battered trenches, which 
were rapidly overrun by the infantry. 

Complete surprise was attained and most of the first positions 
captured, but when in the second phase, the frontage was ex- 
tended, the artillery support was inadequate. Further, owing to 
scanty information and to the two corps commanders waiting 
upon each other a long pause occurred which gave the Germans 
five clear hours to  organize fresh resistance. Then, too late and 
mistakenly, the attack was ordered to be pushed "regardless of 
loss." And loss proved the only result. An underlying factor 
was that the narro

w

ness of the attack sector made the breach 
more easy for the defenders to close, although this defect was 
unavoidable owing to the general shortage of munitions. The  
British had been slower than the Germans to awaken to the scale 
of ammunition supply required for this new warfare, and, even 
so, deliveries fell far behind contract, owing largely t o  the handi- 
cap imposed by trade union rules on the dilution of skilled labour. 
These could only be modified after long negotiation and the 
shortage of shells became so obvious in the spring of 191 j as to  
lead to a public outcry which culminated in the establishment of 
a Ministry of Rlunitions, under Lloyd George, to  co-ordinate and 
develop both manufacture and the supply of raw materials. Apart 
from shells the crudeness and inferiority of all the British trench- 
warfare weapons compared with those of the Germans, made such 
a radical organization overdue, and its urgency was emphasized 
by the near approach of the time when Britain's new armies 
\vould take over the field. If the task was undertaken late, it was 
carried out with energy and thoroughness, and by 1916 the flow 
of munitions reached a volume, still expanding, which fina!ly 
removed any material handicap on the strategy of the British 
leaders. 

The tactical sequel of Yeuve Chapelle was less fortunate. I t  
was clear that the small-scale experiment had only missed success 
by a narrow margin and that there was scope for its develop- 
ment. But the Entente commands missed the true lesson, which 
was the surprise attainable by a short bombardment that  com- 
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pensated its brevity by its intensity. And only partially did they His offensive on the Eastern front had already opened. Tactically 
appreciate that the sector attacked must be sufficiently wide to unlimited, its strategic object was at first only the limited one of 
prevent the defender's artillery commanding, or his reserves clos- relieving the pressure on the Austrian front and, concurrently, re- 
ing the breach. Instead, they drew the superficial deduction that ducing Russia's offensive power. Conrad proposed and Falken- 
mere volume of shell-fire was the key to success. Not until 1917 hayn'accepted a plan which aimed a t  a rupture of the Russian 
did they revert to the Neuve Chapelle method. I t  was left to centre as the best means to this end, and in which the Dunajec 
the Germans t o  profit by the experience against the Russians in sector between the upper Vistula and the Carpathians was selected 
May. as offering the fewest obstacles to an advance and best pro- 

But before that came, the Western front was destined to in- tection to the flanks of a penetration. The break-through was 
crease the tally of military blunders. In  the first, i t  was the Ger- entrusted to Mackensen, whose force comprised the newly formed 
mans' turn to find and misuse a new key to the trench deadlock. German 11th Army-strengthened by divisions from the West, 
This was the introduction of gas, and, unlike the British intro- and the 4th Austro-Hungarian Army. The Ypres gas attack and a 
duction of tanks later, the chance, once forfeited, did not return, large cavalry raid from East Prussia were initiated to cloak the 
owing to the relative ease of providing an antidote. I n  a local concentration on the Dunajec river of 14 divisions and 1.500 
attack in Poland on Jan. 31, the Germans had tried the use of guns against a front held by only six Russian divisions and lacking 
gas-shells, but the experiment had been a failure owing to the rear lines of trenches. 
nullifying effect of the intense cold. At the next attempt it was T h e  D u n a j e c  Break-through.--On May 2, after an intense 
discharged from cylinders owing to the failure of the authorities bombardment had flattened the Russian trenches, the attack was 
to provide the inventor, Haber, with adequate facilities for the launched and swept through with little opposition. The surprise 
manufacture of shells. Further, the initial disappointment led was complete, the exploitation rapid, and despite a gallant stand 
the German command to place little trust in its value In conse- on the M7isloka river, the whole line along the Carpathians was 
quence, when discharged against the French trenches at  Ypres rolled up, until on May 14 the advance reached the San, 80 m. 
on April 2 2 ,  there were no reserves at  hand to pour through the from its starting point. Defeat almost turned into disaster when 
wide breach it created. (See YPRES, BATTLES OF, 191j.) A this was forced at  Jaroslav, but the impetus of the advance had 
strange green vapour, a surging mass of agonized fugitives, a 4 m. momentarily spent itself and reserves were lacking. A new factor 
gap without a living defender-such was the sequence of events. was introduced by Italy's declaration of wdr against Austria, but 
But the heroic resistance of the Canadians on the flank of the Falkenhayn persuaded the Austrian command, with some diffi- 
breach and the prompt arrival of English and Indian reinforce- culty, not to move troops from the Russian front, and to main- 
rnents saved the situation in the absence of German reserbes. tain a strict defensive on their Italian frontier, which was secured 

The chlorine gas originally used was undeniably cruel, but no by the mountain barrier. He realized that he had committed h ~ m -  
worse than the frequent effect of shell or bayonet, and when it  self too far in Galicia to draw back, and that only by bringing 
was succeeded by improved forms of gas both experience and more troops from France could he hope to fulfil his object of 
statistics proved it the least inhumane of modern weapons. But transferring troops back there, as this could only be possible when 
it was novel and therefore labelled an atrocity by a world which Russia's offensive power was crippled and her menace to Austria 
condones abuses but detests innovations. Thus Germany incurred removed. Strengthened by these reinforcements, Mackensen at- 
the moral odium which inevitably accon~panies the use of a novel tacked again in co-operation with the Austrians, retook Przemysl 
weapon without any compensating advantage. (See CHEMICAL on June 3 and captured Lemberg on June 22,  cutting the Russian 
WARFARE.) front into two separated portions. 

On the Entente side, wisdom ; ~ o u l d  have counselled a period But the Russians, from their vast man-power resources had al- 
of waiting until their munition supply had grown and the new most made good the loss of 400,000 prisoners, and Falkenhayn's 
British armies were ready, but the desire to regain lost territory anxiety about the stability of his Austrian allies decided him to 
and the duty of relieving the pressure on Russia, combined with continue the ofiensive, although still with limited objects and with 
ill-founded optimism to spur Jofire to premature offensives. The one eye on the situation in France. He changed its direction, how- 
German losses were exaggerated, their skill and power in defence ever, from eastwards to northwards, between the Bug and Vistula, 
underrated, and a series of diffused and unconnected attacks were where lay the main Russian forces. In  conjunction, Hindenburg 
made. The chief was by the French between Lens and Arras, was ordered to strike south-east from East Prussia, across the 
under Foch's direction, and the earlier experience of failure to Naren ( q  v ) and towards the Bug. 
make an effective breach in the trench barrier was repeated. Ludendorff disliked the plan as being too much of a frontal 
The attack was larrnched on May g by d'Urbal's army on a four- attack; the Russians might be squeezed by the closing in of 
mile frontage. I t  was quickly checked with murderous losses the two v,ings but their retreat would not be cut off. H e  urged 
except on the front of P6tain7s corps which, thanks to meticulous once inore his spring scheme for a wide enveloping manoeuvre 
preparation, broke through to a depth of three miles. But the through Kovno on Vilna and Minsk, but Falkenhayn rejected it ,  
penetration was too narrow, reserves were late and inadequate fearlng that it nould mean more troops and a deeper commit- 
and the gap closed. Foch, however, persevered with vain attacks ment The result justified Ludendorff's expectation-the 
which gained a few acres of ground at  excessive loss. Meantime Grdnd Duke extricated his troops from the Warsaw salient be- 
Haig's 1st Army had attacked towards Aubers Ridge simultane- fore the German shears could close on him. Falkenhayn, on 
ously with the larger French attempt. The plan was to  penetrate the other hand considered that Ludendorff had not put his full 
a t  two points north and south of Neuve Chapelle, 4 m. apart, the neigh1 into the attack. 
total frontage of the two being 2$ m , and then to converge in Nevertheless, 750,000 prisoners had been taken by the middle 
exploiting the double penetration. But the Germans, profiting of August, Poland had been occupied, and Falkenhayn decided to 
also from the experimental value of Neuve Chapelle, had de- break off large scale operations on the Eastern front. Bulgaria's 
veloped their defences. Thus the attack died away quickly from entry into the war was now arranged and he wished to support 
a surfeit of German machine-guns and an insufficiency of British the combined attack of Austria and Bulgaria against Serbia, as 
shells. Under pressure from Joffre the attack was renewed on well as to transfer troops hack to meet the French offensive ex- 
May 15 on the Festubert sector south of Neuve Chapelle, and pected in September. >lackensen was sent to  the Serbian front 
continued by small bites until ?*fay 27.  The larger French offen- and Ludendorff was given a belated permission to carry out his 
sive between Lens and Arras was not abandoned until June 18, Vilna scheme, with such resources as he had, but as an independ- 
when the French had lost 102,000 inen-rather more than double ent operation. 
the defender's loss. I t  began on Sept. 9, Below's Army of the Niemen and Eich- 

The effect of these attacks was. moreover, to convince even the horn's 10th Army forming two great horns which gored their 
dubious Falkenhayn of the strength of his Western line 2nd of way into the Russian front, the one east towards Dvinsk and 
the remoteness of any real menace from the Franco-British forces. the other south-east towards Vilna. The Russians were driven 
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back in divergent directions and the Germany cavalry advancing 
between the horns far overlapped Vilna and drew near the Minsk 
railway. But the German strength was slender, the Russians free 
to concentrate against this isolated menace, and in face of the 
stiffen~ng resistance Ludendorff took the wise course of suspend- 
ing operations. The crux of the situation was that the Russian 
armies had been allowed to draw back almost out of the net 
before the long delayed Vilna manoeuvre was attempted; the 
degree of success attained with such weak forces was confirma- 
tion of its practicability and of Ludendorff's claim that a power- 
ful blow delivered while the Russians were deeply enmeshed in 
the Polish salient might have annihilated the armed force of Rus- 
sia. She had been badly lamed, but not destroyed, and although 
never again a direct menace to Germany, she was able to delay 
the full concentration of German strength in the West for two 
years, until 1918. Falkenhayn's cautious strategy was to prove 
the most hazardous in the long run, and indeed to pave the way 
for Germany's bankruptcy. 

Thus, at the end of September, the Russian retreat, after a 
nerve-racking series of escapes from the salients which the Ger- 
mans systelnatically created and then sought to cut off, came to 
a definite halt on a straightened line, stretching from Riga on the 
Baltic to Czernomitz on the Rumanian frontier. But the Russian 
armies had gained this respite at a ruinous price, and their liest- 
ern allies had effected little in repayment of Russia's sacrifice on 
their behalf in 1914. 

Allied Offensive i n  the West.-For the Franco-British re- 
lief offensive of Sept. a j had been no more fruitful than its 
predecessors. The main blow was launched by the French in 
Champagne, in conjunction with a Franco-British attack in 
Artois, on either side of Lens. One fault was that the sectors 
mere too far apart to have a reaction on each other, but a worse 
mas that the command tried to reconcile two irreconcilable fac- 
tors-they aimed at a break-through but preceded it mith a pro- 
longed bombardment which gave away any chance of surprise. 
Joffre's plan was that the break-through in these two sectors was 
to be followed by a general offensive on the whole Franco-British 
front which would "compel the Germans to retreat beyond the 
Sleuse and possibly end the war." The unquenchable optimist! 
The British attack at  Loos (9.v.) was undertaken against the 
opinion of Haig, whose 1st Army had to carry it out. The Brit- 
ish resources in artillery were still much less than those of the 
French, and Haig, after personal reconnaissance, reported that the 
sector was unsuitable for an attack. But Joffre, with the en- 
chantment that distance lends, declared that it was "particularly 
favourable ground." Sir John French vacillated as usual, but 
finally ordered the at te~npt  under pressure from Kitchener. The 
latter, in this reversal of his own previous attitude was apparently 
influenced by the grave situation in Russia, as well, perhaps, by 
his reaction from the disappointment at  the Dardanelles. But as 
he had long since declared his view that the W7estern front was 
impassable, it is difficult to see how he could feel that a hope- 
less offensive there could bring fresh hope to the Russians. Both 
in Champagne and Artois the attacks penetrated the forward 
German positions without difficulty, but the delay in bring- 
ing reserves forward allowed the German reserves to close the 
gaps, a task simplified by the narrowness of the attack front: 
age. The sllght gains of ground in no way compensated for the 
heavy price paid for them-the Allied loss was approximately 
242,000 against 141.000 Germans. And if the Allied commands 
had gained more experience so had the Germans, in the art of de- 
fence. The British share in this offensive is, however. notable as 
marking the appearance in strength of the New Armies; at Loos 
they were "blooded" and if inexperience detracted from their ef- 
fecti\,eness, their courage and driving force were an omen of 
Britain's power to i~nprovise a niition,ll effort comparable with 
the long-created military machines of the Continent. 

The direction of this effort inspired less confidence, and Sir 
John French gave place to Sir Douglas IIaig as comniander-in- 
chief, just as already in September the Russian command had 
been transferred from the Grand Duke Sicholas, nominally to 
the Tsar, as a moral symbol, but actually to a new commander-in- 

chief, Gen. Alexeiev, the newly appointed chief of staff. 
The Italian Front, 1915.-Italy's military contribution t o  

the Allied cause was handicapped not only by her unreadiness 
but by the awkward strategic position of her frontier, difficult 
for initiating an offensive and hardly more favourable for a secure 
defensive. The Italian frontier province of Venezia formed a 
salient pointing to Austria and flanked on the north by the Aus- 
trian Trentino, on the south by the Adriatic. Bordering on the 
Adriatic was a stretch of relatively low ground on the Isonzo 
front but the frontier then followed the Julian and Carnic Alps 
in a wide sweep round to the north-west. Any advance eastwards 
inevitably suffered the potential menace of an Austrian descent 
from the Trentino upon its rear. 

Nevertheless, the eastern front, though difficult enough, seemed 
to offer more prospect of success, besides threatening a vital part 
of Austria, than an advance northward into the Alps. When Italy 
was preparing to enter the war Gen Cadorna, who assumed com- 
mand, drew up his plan on this basis of an offensive eastwards 
and a defensive attitude in the north. The overhanging menace 
of the Trentino was mitigated by the expectation of simultaneous 
pressure upon Austria from Russia and Serbia. But on the eve 
of Italy's declaration of war this hope faded, the Russian armies 
falling back under Mackensen's blows, while the Serbs, despite 
requests from the Allies, failed to  make even a demonstration. 
This enabled the Austrians to despatch five divisions to  the Isonzo 
from the Serbian front, these being relieved by three newly 
formed German dikisions. Even so there were only some eight 
divisions in all available to oppose the Italians, who had a 
numerical superiority of more than three to one. 

In  order to secure good covering positions on the north a 
limited advance was made into the Trentino, with success, but 
another into the north-east corner of the frontier salient-towards 
Tarvis in the Carnic Alps-was forestalled. This local failure 
was to have unfortunate results later for it  left the Austrians 
with a good strategic sally port into the Tagliamento valley. 
Meantime the main Italian advance, by the 2nd and 3rd Armies, 
had begun a t  the end of May, but out of their total of 14 divi- 
sions only seven were ready. Bad weather increased the handicap, 
the Isonzo coming down in flood, and the initial advance soon 
came to a standstill. The Isonzo front crystallized, like the others, 
into trench warfare The Italian mobilization, however, was now 
complete and Cadorna mounted a deliberate attack, which opened 
on June 2 3 .  This first battle of the Isonzo continued until July 7 
with little gain to show. A fresh series of efforts after a ten days' 
pause were hardly more effective, and the front then relapsed into 
the spasmodic bickering characteristic of trench warfare, while 
Cadorna made preparations for a new and larger effort in the 
autumn. When it was launched in October he had a two to 
one superiority in numbers but was weak in artillery. This defect 
coupled with the superior experience of the defender rendered 
the new offensive as barren as its predecessors. I t  was sustained 
perhaps too obstinately and when finally broken off on Dec. 5, 
the Italian loss in the six months' campaign totalled some 280,ooo 
-nearly twice that of the defenders, who had shown on this 
front a fierce resolution which was often lacking when they 
faced the Russians 

The Conquest of Serbia, Oct., 1915.-While stalemate, al- 
though with marked changes beneath the surface, had once more 
settled in on both the Eastern and Western fronts, the latter 
months of 1915 witnessed fluid operations elsewhere which were 
to have an uncalculated influence on the war. 

Austria had proved capable of holding the Italians on the 
Isonzo, and once the Russian danger began to fade under the 
pressure of the summer offensive, her command was anxious to  
deal with Serbia conclusively. Austria's attempted invasions in 
August and September 1914, and again in November, had been 
brusquely repulsed by Serbian counter-strokes, and it  was not 
pleasant for a great Power, especially one with so many Slav 
subjects, to s~vallow such military rebuffs. Her  impatience coin- 
cided with Falkenhayn's desire to gain direct railway communica- 
tion with Turkey, hard pressed at the Dardanelles. Throughout 
the summer the rival coalitions had been bidding for Bulgaria's 
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support, and in this bargaining the Entente suffered the moral 
handicap of military failure and the material handicap caused by 
Serbia's unwillingness to  give up  any part of Macedonia-of 
which she had despoiled Bulgaria in 1913. As Austria had no ob- 
jection to offering territory that belonged to her enemy, Bulgaria 
accepted her bid. This accession of strength enhanced the chance 
of a decision against Serbia and in August Falkenhayn decided 
to reinforce Kovess's Austrian 3rd Army with Gallwitz's German 
11th Army from the Russian front. I n  addition two Bulgarian 
armies were available. Mackensen was sent to direct the opera- 
tions. T o  meet this new threat Serbia, apart from her own rela- 
tively small forces, had only a treaty guarantee of Greek aid and 
promises from the Entente Powers. The first disappeared with 
the fall of Venizelos, the pro-Ally Greek premier, and the second, 
as usual, was too late. 

On Oct. 6, 1915 (see further, SERBIAN CAMPAIGNS) the Austro- 
German armies attacked southwards across the Danube, with a 
flanking movement across the Drina on the right. The sturdy 
resistance of the Serbs in delaying actions, and the natural diffi- 
culty of the mountainous country, checked the advance, but be- 
fore Franco-British reinforcements could arrive, 'le Bulgarian 
armies struck westwards into southern Serbia, across the rear of 
the main Serbian armies. This drove a deep wedge between the 
Serbs and their allies, moving up from Salonika, and automati- 
cally loosened the props of the resistance in the north. With their 
line bent a t  both ends until i t  resembled a vast bow, threatened 
with a double envelopment, and with their retreat t o  the south 
cut off, the Serbian armies decided to retire west through the 
Albanian mountains. Those who survived the hardships of this 
mid-winter retreat were conveyed to the island of Corfu, and 
after being re-equipped and reorganized, joined the Entente force 
a t  Salonika in the spring of 1916. The conquest of Serbia, though 
not, as i t  proved, of Serbian military power, relieved Austria of 
danger on her southern frontier, and gave Germany free com- 
munication and control over a huge central belt from the North 
sea to  the Tigris. For the Entente this campaign dug a military 
sump-pit which for three years was to drain their military re- 
sources, there to lie idle and ineffective. Yet ultimately that sump- 
pit was to overflow and wash away one of the props of the Central 
Alliance. 

The Salonika Expedition.-When at  the beginning of Octo- 
ber the Entente Governments had awakened to Serbia's danger, 
British and French divisions had been despatched hurriedly from 
Gallipoli to Salonika, which was the only channel of aid to Serbia 
-by the railway to Uskub. The advanced guard of this relieving 
force-which was under the command of Gen. Sarrail-pressed 
up  the Vardar and over the Serbian frontier, only to find that 
the Bulgarian wedge had cut it  off from the Serbians, and it was 
forced to fall back on Salonika, pursued by the Bulgarians. On 
military grounds an evacuation of Salonika was indicated, but 
political reasons induced the Allies t o  remain. The Dardanelles 
failure had already diminished their prestige, and by convincing 
the Balkan States of German invincibility had induced Bulgaria 
to enter the war and Greece to break her treaty with Serbia. To 
evacuate Salonika would be a further loss of prestige, whereas by 
holding on the Allies could check German influence over Greece, 
and maintain a base of operations from which to aid Rumania, 
if, as expected, she entered the war on their side. T o  this end the 
Salonika force was augmented with fresh British and French divi- 
sions, as well as contingents from Italy and Russia, and there also 
the rebuilt Serbian army was brought. But apart from the cap- 
ture of Monastir in Nov. 1916, and an abortive attack in April 
1917, the Entente force made no serious offensive until the au- 
tumn of 1918. I t s  innocuousness was partly due to  the natural 
diffic~lties of the country-the chain of mountain ridges which 
guarded the approach to the Balkans, partly to the feeling of the 
Allied Governments that it was a bad debt, and partly to the 
personaIity of Sarrail, whose conduct and reputation for political 
intrigues failed to  command the confidence and co-operation es- 
sential if such a mixed force was to "pull its weight." On their 
side the Germans were content to  leave it in passivity, under 
guard of the Bulgarians, while they steadilv withdrew their own 

forces for use elsewhere. With gentle sarcasm they termed Salon- 
ika their "largest internment camp," and with half a million Allied 
troops locked up there the jibe had some justification-until 1918. 
(See further SALONIKA CAMPAIGNS 191 5-18.) 

The Mesopotamia Expedition to the Fall of Kut.-Nor 
was Salonika the only "drain" opened in 1915. Mesopotamia 
was the site of a fresh diversion of force from the centre of 
military gravity, and one which could only be excused on purely 
political grounds. I t  was not, like Salonika and the Dardanelles, 
begun to relieve a hard-pressed ally, nor had it  the justification 
of the Dardanelles expedition of being directed a t  the vital point 
of one of the enemy States The occupation of Mesopotamia 
might raise British prestige, and it might annoy Turkey, but it 
could not endanger her power of resistance. Although its origin 
was sound, its development was another example of "drift," due 
t o  the inherent faultiness of Britain's machinery for the conduct 
of war. (See further MESOPOTAMIA, OPERATIONS IN.) 

The oilfields near the Persian gulf were of essential importance 
for Britain's oil supply, and thus when war with Turkey was 
imminent, a small Indian force, of one division, was despatched 
to safeguard them. T o  fulfil this mission effectively it  was neces- 
sary to occupy the Basra vilayet a t  the head of the Persian gulf, 
in order to command the possible lines of approach. 

On Nov. 21, 1914, Basra was captured, but the rising stream 
of Turkish reinforcements compelled the Indian Government to 
add a second division. The Turkish attacks in the spring of 1915 
were repulsed, and the British commander, Gen. Nixon, judged 
it wise to expand his footing, for greater security. Townshend's 
division was pushed up  the Tigris to Amara, gaining a brilliant 
little victory, and the other division up  the Euphrates to Nasiriya. 
Southern Mesopotamia was a vast alluvial plain, roadless and 
railless, in which these two great rivers formed the only chan- 
nels of communication. Thus a hold on Amara and Nasiriya 
covered the oilfields; but Nixon and the Indian Government, in- 
spired by these successes, decided to push forward to Kut-al- 
Amara, a move which was 180 m. further into the interior but 
had a partial military justification in the fact that a t  Kut the 
Shatt-el-Hai, issuing from the Tigris, formed a link with the 
Euphrates by which Turkish reserves might be transferred from 
one river line to  the other. 

Townshend was sent forward in August, defeated the Turks 
near Kut, and his cavalry carried the pursuit to Aziziya, half way 
to Baghdad. Enthusiasm spread to the home Government, 
anxious for a moral counterpoise to their other failures, and Nixon 
received permission for Townshend to press on to Baghdad. But 
after an indecisive battle at Ctesiphon, the growing superiority of 
the Turkish strength compelled Townshend to retreat to  Kut. 
Here, isolated far from help, he was urged to remain, as several 
fresh divisions were being sent to Mesopotamia. Kut was in- 
vested by the Turks on Dec. 8, 191 j, and the relieving forces 
battered in vain against the Turkish lines covering the approach 
on either bank of the Tigris. The conditions were bad, the com- 
munications worse, the generalship faulty, and at  last on April 
29, 1916, Kut was forced to surrender. However unsound the 
strategy which despatched Townshend on this adventure, it is 
just to emphasize that the actual achievements of his small force 
in face of superior numbers, with inadequate equipment and 
primitive communications, and utterly isolated in the heart of an 
enemy country, wrote a glorious page of British history. When 
these handicaps are compared with the four to one superiority in 
number, and highly organized supply system of the force which 
ultimately took Baghdad, the comparison explains the awe in 
which Townshend and his men were held by the Turks. 

The Home Front 1915.-Perhaps one of the most significant 
landmarks of the transition of the struggle from a "military" 
to a "national'' war was the formation of a National Ministry 
in Britain which occurred in May 1915. For the prototype of 
Parliaments to abandon the deep-rooted party system and pool 
the direction of the war was proof of the psychological upheaval 
of traditions. The Liberal prime minister, Asquith, remained, 
but the real lead began to pass insensibly into other hands, ilotably 
those of Lloyd George. Churchill, whose vision had saved the 
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menace to the Channel ports and made possible the future key 
to the deadlock, was shelved, as already had been Haldane, the 
creator of the expeditionary force. 

Political chdnges were general in all countries, and were symp- 
tomatic of a readjustment of popular outlook. The early fervour 
had disappeared and been replaced by a dogged determination 
which, if natural to the British, was in strange contradiction to 
popular, if superficial, conceptions of the French temperament. 

Economically, the strain had yet to be felt severely by any 
country. Finance had shown an unexpected power of accommo- 
dation, and neither the blockade nor the submarine campaign 
had seriously affected the food supply. If Germany was begin- 
ning to suffer some shortage, her people had more tangible omens 
of success to fortify their resolution than had their enemies. 

VII. FROM VERDUN TO T H E  ENTRY OF AMERICA 

Verdun ,  1916.-In 1914 the centre of gravity of the World 
War had been on the Western front, in 191 j it shifted to the 
Eastern front, and in 1916 once more moved back to France. 
Although the Entente had dissipated some of their strength in 
Salonika and Mesopotamia, the rising tide of England's new 
armies and of her munition supplies promised the power for an 
effort far larger in scale than before to break the trench dead- 
lock. hIeasures had also been taken to keep these new divisions 
up to strength. By the end of 191 j the British force in France 
had risen to 36 divisions through the entry into the field of 
"Kitchener's Army," as well as of the territorial divisions. 
Although the principle of voluntary enlistment had not yet been 
abandoned, the method was systematized and based on a na- 
tional register. This scheme, launched in Oct. 191 j, under the 
aegis of Lord Derby, aimed to reconcile the demands of the 
army with the needs of industry, calling up men by groups as 
they were wanted, and taking single men first. But the response 
among the latter was not adequate to preserve this graduated 
principle and in Jan. 1916, by the Military Service Act, the volun- 
tary system-system is hardly the correct term-was replaced 
by conscription. 

At the close of 191 j the first serious effort to obtain unity 
of action between the Allies was made, and a conference of the 
leaders of the French, British, Belgian and Italian armies, with 
representakives present from the Russian and Japanese, bas 
held at Joffre's headquarters in December. As a result they 
adopted the principle of a simultaneous general offensive in 1916 
by France, Britain, Russia and Italy. In view of the rawness of 
the British troops, it was recognized that time must be allowed 
for training, and that the offensive could not begin before the 
summer of 1916, although it was hoped to carry out preliminary 
attacks to wear down the enemy's strength. 

But German action was to dislocate this scheme, and only the 
British share came fully into operation, and not even that into 
full effect. Falkenhayn was about to fulfil his long-cherished plan 
for a Western offensive, but with characteristic limitations. 
Always a believer in the strategy of attrition, he now carried this 
ruling idea into tactics, and produced the new form of attack 
by methodical stages. each with a limited objective. In a memo- 
randum to the German emperor at  Christmas 1915 he argued that 
England was the staple of the enemy alliance. "The history of 
the English wars against the Netherlands, Spain, France and 
Napoleon is being repeated. Germany can expect no mercy from 
this enemy, so long as he still retains the slightest hope of 
achieving his object." Save by submarine warfare, however, Eng- 
land and her army were out of reach, for their sector of the front 
did not lend itself to offensi\e operations. "In view of our feel- 
ings for our arch-enemy in the war that is certainly distressing, 
but it can be endured if we realize that for England the campaign 
on the Continent . . . is at bottom a side-show. Her real wea- 
pons here are the French, Russian and Italian armies." He re- 
garded Russia as already pnralysed, and Italy's military achieve- 
ments as unlikely to affect the situation. "Only France remains. 
France has almost a r r i ~ e d  at the end of her military effort. If 
her people can be made to understand clearly that in a military 
sense they have nothing more to hope for, breaking-point would 

be reached, and England's best sword knocked out of her hand." 
H e  added that a break-through in mass was unnecessary, and 
that instead the Germans should aim to bleed France to death 
by choosing a point of attack "for the retention of which the 
French command would be compelled to throw in every man 
they have." Such objectives were either Belfort or Verdun, and 
Verdun was chosen, because it was a menace t o  the main Ger- 
man communications, because it offered a salient and so cramped 
the defender, and because of the moral effect if so renowned a 
place was lost to  France. 

The keynote of the tactical plan was a continuous series of 
limited advances which by their menace should draw the French 
reserves into the mincing-machine of the German artillery. And 
each of these advances was itself to be secured from loss by  a n  
intense artillery bombardment, brief for surprise and making up  
for its short duration by the number of batteries and their rapid- 
ity of fire. By this means the objective would be taken and con- 
solidated before the enemy could move up his reserves for 
counter-attack. Although the French Intelligence branch a t  gen- 
eral headquarters gave early warning of the German preparations, 
the Operations branch were so full of their own offensive schemes 
that the warning fell on deaf ears. Further, the easy fall of the 
Belgian and Russian fortresses had led to a commonly held view 
that fortresses were obsolete, and Joffre, persuading the French 
Government to "declass" Verdun as a fortress, had denuded it  of 
guns and troops. The forts were only used as shelters and the 
trench lines which took their place were inadequate and in poor 
repair. Yet in the outcome eight months' bombardment was to 
leave the forts almost undamaged! 

At 7.1 j A.M. on Feb. 21, the German bombardment began, on 
a front of 15 m., and progressively trenches and wire were flat- 
tened out or upheaved in a chaos of tumbled earth, giving t o  
the countryside a weird resemblance to the surface of the moon. 
At 4.45 P.M. the German infantry advanced, although the first 
day only on a 2 3  m. front. From then until Feb. 24 the de- 
fenders' line east of the Meuse was crumbled away as by the 
erosion of the tide. 

"Operations" still argued that it was only a feint, but Joffre 
decided to send de Castelnau to discover the true situation and 
with full powers to  act. De Castelnau swung back the right 
flank but ordered the line of the forts to be held at  all costs 
and entrusted the defence to PCtain, for whose use a reserve 
army was assembled. PCtain's first problem was not so much de- 
fence as supply-the German heavy guns had closed all avenues 
into the salient except one light railway and the Bar-le-Duc road. 
While gangs of territorial troops worked night and day to keep 
this in repair and widen it, PCtain organized the front into sectors 
and threw in repeated counter-attacks, which, helped by the 
narrowness of the front, a t  least slnwed down the advance. 
Falkenhayn sought, somewhat late, to widen the front, and on 
hiarch 6 the Germans extended the attack to the west bank of 
the Meuse. But the defence was now stiffening, the numbers 
balanced, and the immediate thrust to Verdun was checked. 

A slight lull followed, and during it the Allies of France made 
efforts to relieve the pressure on her. The British took over the 
Arras front from the French 10th Army, their front becoming 
now continuous from the Yser to the Somme, the Italians made 
their fifth attack, though in vain, on the Isonzo front, and the 
Russians hurled untrained masses on the German front a t  Lake 
Narocz, near Vilna, once more striking prematurely and gal- 
lantly sacrificing themselves to help their Allies. The qlight 
gains were soon lost through a counter-stroke. These efforts did 
not prevent Falkenhayn pursuing his attrition offensive a t  Ver- 
dun. (See further VERDUN, BATTLES OF.) The  advances were 
slight but they were cumulat i~e in effect, and the balance of loss 
turned definitely against the defenders. On June 7 Fort \-aux 
fell, and the German tide crept ever closer to Verdun, seeming 
to the anxious watchers to resemble the forces of nature rather 
than of men. And in the Asiago region. Conrad had launched his 
offensive against Italy's Trentino flank. 

Brusilov's Offensive.-Again Russia came to the rescue. In  
the spring of 1916 she had 130 divisions, but was voefull> short 
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of equipment, facing 46 German and 40 Austrian divisions. The 
preparation and reorganization for her intended share in the 
year's Allied offensive were cut short by the emergency a t  Verdun 
and in relief of her French allies she had launched a costly and 
obstinately prolonged attack a t  Lake Narocz in March. When 
it  was at  last broken off, the preparations for the main offensive 
were resumed. This was to begin in July, coincidently with the 
Somme offensive and Brusilov, commanding the south-western 
front,  was ordered to prepare such attacks as he could stage from 
his own resources as a distraction of the enemy's attention from 
the main offensive. But the distraction was released prematurely, 
on June 4, in  response to  Italy's appeal to Russia to prevent the 
Austrians reinforcing their Trentino attack. Without warning, 
because without any special concentration of troops, Brusilov's 
troops advanced against the Austrian 4th Army near Luck ( q . ~ . )  
and the Austrian 7th Army in the Bukovina, whose resistance 
collapsed at  the first shock. I n  three days Brusilov took 200,000 

prisoners. T h ~ s  last vital effort of the Russian army in the war 
had important consequences. I t  stopped the Austrian attack on 
Italy, already impaired by an Italian riposte. I t  compelled Falk- 
enhayn to withdraw troops from the Western front, and so aban- 
don his plan for a counter-stroke against the British offensive pre- 
paring on the Somme, as well as the hope of nourishing his Verdun 
attrltlon process. I t  led Rumania to take her fateful decision to 
enter the war on the Entente side, and caused the supersession of 
Falkenhayn In the supreme command and his replacement by 
Hindenburg-with Ludendorff, officially styled First Quarter- 
master-General, as the directing brain. 

Although Rumania's entry was the ostensible reason, the under- 
lying one was the fact that Falkenhayn's "limited" strategy in 
191 j had made possible the Russian recovery which stultified the 
strategy of 1916. Falkenhayn was history's latest example of 
the folly of half-measures, the ablest and most scientific general 
-"penny wise, pound foolishn-who ever ruined his country 
by a refusal to take calculated risks. I n  1916 he had turned back 
westwards to pursue his long cherished goal, and his strategy had 
faithfully fulfilled the canons of military orthodoxy by taking 
for its objective the enemy's strongest army and the strongest 
point of that army's position. I t  certainly achieved the object 
of compelling the French to pour their reserves into the Verdun 
"blood-bath," but did not effect any decisive strategic result. 
Falkenhayn had rejected Conrad's proposal for a concentration 
against Italy such as had previously overthrown Serbia. Con- 
rad's reasons had been that such a blow against the "hereditary 
enemy" would act as a tonic to  the Austro-Hungarian forces and 
that  the theatre of war lent itself to decisive results by a thrust 
southwards from the Trentino against the rear of the Italian 
armies engaged on the lsonzo. The success attained by the rela- 
tively llght blow of 191 7-Caporetto-lends historical support 
to  his contention. But Falkenhayn was dubious both of the 
feasibility and value of the plan and was unwilling even to lend 
the nine German divisions which Conrad asked for to relieve 
Austrian divisions in Galicia. In  default of this aid Conrad per- 
sisted in attempting his design single-handed, taking some of his 
best divisions from Galicia, and thereby exposing their front to 
Brusilov's advance without obtaining adequate force to achieve 
his Italian front plan. Falkenhayn's smouldering resentment at 
this disregard of his views was fanned into flame by the Galician 
disaster, and he intervened in Vienna to procure the deposition 
of Conrad. His own fall followed hard on Conrad's heels. 

Brusilov's offensive continued for three months with fair suc- 
cess, but reserves were not at hand for immediate exploitation, 
and before they could be moved down from the north the Ger- 
mans were patching up the holes. His later efforts were never 
so dangerous, but they absorbed all the available Russian re- 
serves, and their ultimate loss of ~,ooo,ooo casualties completed 
the virtual ruin of Russia's military power. 

The Somme.-Great as was the influence of Brusilov's offen- 
sive on German strategy, its effect on the Verdun situation was 
less immediate, and on June 2 3  the Germans almost reached the 
Belleville height, the last outwork of Verdun. PCtain made all 
ready for an evacuation of the east bank of the Bleuse, though to 

his troops he showed no sign or anxiety, and ever repeated the 
now immortal phrase, "On les aura!" 

But on July I ,  the long-planned offensive on the Somme (9.v.) 
began, and from that day on the Germans at  Verdun received no 
new divisions, and their advance died away from pure inanition. 
Nevertheless, although the Germans at  Verdun had fallen short 
of their object, moral and material, they had so drained the 
French army that it could play but a slender part in  the Allied 
plan for 1916. The British had now to take up the main burden 
of the struggle, and the consequence was to limit both the scope 
and effect of the Entente strategy. 

On July I ,  after a week's prolonged bombardment, the British 
4th Army (recently created and placed under Kawlinson) at- 
tacked with I j divisions on a front of 15 m. north of the Somme, 
and the French with five divisions on a front of 8 m., mainly 
south of the river, where the German defence system was less 
highly developed. The unconcealed preparations and the long 
bombardment had given away any chance of surprise, and in face 
of the German resistance, weak in numbers but strong in organiza- 
tion, the attack failed along most of the British front. Owing to 
the dense and rigid wave formations that were adopted the losses 
were appallingly heavy. Only on the south of the British front, 
near Fricourt and Montauban, did the attack gain a real footing 
in the German defences. The French, with slighter opposition, 
and being less expected, made a deeper advance. 

This setback negatived the original idea of a fairly rapid pene- 
tration to Bapaume and Cambrai, and Haig adopted the attrition 
method of limited advances aimed to wear down the German 
strength. Rejecting Joffre's desire that he should again throw his 
troops frontally on the Thiepval defences, the attack was resumed 
on the southern British flank alone, and on July 14 the capture 
of the Germans' second position offered the chance of exploita- 
tion, which was not taken. From now onward a methodical but 
costly advance continued, and although little ground was gained 
the German resistance was seriously strained when the early onset 
of winter rains suspended operations in November. The effect, 
however, can be exaggerated, for it did not prevent the Germans 
withdrawing troops for the attack on Rumania. But in one re- 
spect the Somme shed a significant light on the future, for on 
Sept. 15 the first tanks (q.v.) appeared. Their early employment 
before large numbers were ready was a mistake; losing the chance 
of a great strategic surprise, and owing also to tactical mishan- 
dling and minor technical defects they only had a limited success. 
Although the higher military authorities lost faith in them, and 
some urged their abandonment, more discerning eyes realized that 
here was a key which, when properly used, would unlock the 
trench barrier. The Somme offensive had a further indirect effect, 
for its relief to the Verdun pressure enabled the French to prepare 
counter-strokes, carried out by Mangin's corps on Oct. 24 and 
Dec. 15, which regained most of the lost ground with small casu- 
alties. These economic successes were due to a revival of surprise, 
to a more elastic use of the limited objective method, and to a 
high concentration of artillery, with a minimum of infantry, t o  
occupy the defences crushed by the guns. 
The Conquest of Rumania.-Rumania, sympathetic to the 

Entente cause, had been waiting a favourable opportunity to enter 
the war on their side, and Brusilov's success encouraged her to  
take the plunge. Her command hoped that this success, combined 
with the Allied pressure on the Somme and at Salonika, would 
draw off the German reserves. She might have fared better and 
contributed more if she had taken the decision earlier, when 
Serbia was still an active force and Russia a real one. The two 
years of preparation had doubled the numbers of the Rumanian 
army, but in reality reduced its relative efficiency, for while other 
armies had developed with experience, Rumania's isolation and 
the incapacity of her military leadership had prevented the trans- 
formation of her army from a militia of "bayonet men" into a 
modern force. Her 10 active divisions had only a low proportion 
of machine-guns, j of the 13 newly formed divisions had none at 
all, the artillery was inadequate and the air force negligible. She 
had only six weeks' supply of ammunition a t  the start and her 
allies failed to  fulfil their guarantees of supply. Moreover, her 
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strategical situation was another source of weakness-her terri- a t  Salonika, had not succeeded in detaining the Bulgarian re- 
tory forming an "L" reversed with the bottom section, Wallachia, serves. 
sandwiched between Transylvania and Bulgaria, while the length T h e  C a p t u r e  of Baghdad.-The only territorial success that 
of the frontier was out of all proportion to the depth of the the Entente could show for their year's campaign was away in 
country, with a shortage of lateral railways snd the capital within hlesopotamia-the capture of Baghdad, and this moral token svas 
30 m. of the Bulgarian frontier. Further, she had in the Dobruja, seized on with an enthusiasm which, militarily, i t  hardly war- 
on the other side of the Danube, a "back-yard" strip which offered ranted. The bitter experience of the past had damped the ardour 
an easy way of access. of the British Government, and Sir William Robertson, the new 

These handicaps were accentuated by the divergent counsels of Chief of the Imperial General Staff, was opposed to any further 
the Allies. While the British General Staff favoured a southward commitments which drained the strength available for the LVest- 
advance against Bulgaria which might have crushed the latter ern front. But Maude, the new commander on the spot, by  subtle, 
between the Rumanians and the Salonika army, the Russians urged if unconscious, steps succeeded in changing this defensive policy 
a westward advance which would, in theory, be in closer co- into one of a fresh offensive. After thorough reorganization of 
operation with their own Bukovina advance. The political and the Mesopotamian force and its communications, he began on 
moral advantages of a move into Transylvania led the Rumanians Dee. 12, 1916, a progressive right wheel and extension of his 
to adopt the second course. This has been much criticized, but front on the west bank of the Tigris above and below Kut .  These 
without sufficient appreciation of the fact that the advance into methodical trench-warfare operations had placed him ready for a 
Transylvania placed the Austro-German command in an awkward spring across the Tigris a t  the Turks' line of retreat, which was 
predicament, which might easily have been disastrous if the inva- thus parallel to  his front. But despite his four-to-one superiority 
sion had not been so sluggish. At the outset she had 23 divisions of force, the failure of his right to pin down the enemy and of 
against 7 opposing her, but within a week the enemy would be, his cavalry t o  cut off their retreat prevented a decisive success. 
and were, able to raise this figure to 15. But it led to permission for an advance on Baghdad, and he en- 

The Rumanian advance began, on Aug. 27, with three main tered the Mesopotamian capital on March 11, 1917. A series of 
columns each of about 4 divisions, moving north-west through the skilfully ~onducted operations then drove the Turks into divergent 
Carpathian passes, the general conception being to pivot on the lines of retreat and secured the British hold on the province. 

left and wheel the right up into line facing west when the Hun- T h e  A d v a n c e  o n  Palestine.-Ever since the abortlve Turk- 
garian plain was reached. T o  guard the Danube three divisions ish attempt to  invade Egypt early in 1915, the British had k ~ p t  
were left and three more in  the Dobruja, whither the Russians large forces there, even when the Dardanelles expedition was cry- 
had promised to send two-Rumania's original stipulation had ing out for  troops. When Gallipoli was evacuated, the release of 
been that a force of 150,000 Russians should be sent. the Turkish forces threatened a fresh move on Eg>rpt. T o  antici- 

The slow and cautious advance of the Rumanian columns, ham- pate this by gaining command of the Sinai desert, Sir Arch~bald 
pered by the poverty and destruction of communications, but not Murray advanced in the spring of 1916, defeating. the 'Turkish 
by resistance, withheld danger from the five weak Austrian divi- forces, freshly arrived, at Romani, hlagdhaba and Rafa. The rate 
sions which covered the frontier and enabled their reinforcement of advance was governed by the time taken in extending a rdilwa: 
by five German and two Austrian divisions. I n  fulfilment of the and pipe-line (for water) across the desert. This new ''Exodus" 
other half of the plan, made by Falkenhayn before his fall, four inspired the British Government to  carry out an invasion of Pal- 
Bulgarian divisions with Austro-German technical troops were estine, a t  as cheap a cost in troops as possible. The towns of 
to  be placed under Mackensen for the invasion of the Dobruja. Gaza, on the coast, and Beersheba. 25 m. inland, guarded the ap- 

While the Rumanian columns were creeping westward into proach t o  Palestine. Murray a~tacked Gaza on March 26, but the 
Transylvania, Mackensen stormed the Turtucaia bridgehead on attempt fell short when on the brink of success. By nightfall 
Sept. 5, destroying the three Rumanian divisions which covered Gaza was practically surrounded but the victorious position was 
the Danube front, and then, with his flank secure, pressed east- given up  bit by  bit, not under enemy presswe but on the ~ r d e r s  
wards into the Dobruja. This automatically drew away reserves of the executive British commanders, through faulty inforrnzrjon, 
from, and thereby halted the Rumanian offensive in Transylvania, misunderstandings and over-anxiety. Nor did the harm end there 
while Falkenhayn had arrived to take charge. Finding that the for Murray reported the action to the Government in terms of a 
Rumanian columns, now at  a standstill were dispersed over a victory, and without hint of the subsequent withdra~val, so thal 
zoo-mile front, Falkenhayn concentrated against the southern he was encouraged to attempt, without adequate reconnaissanct 
column which had crossed the Rother Turm Pass, while using or fire support, a further attack on April 17-19 which proved a 
smaller forces to hold off the others. Having thrown this costlier failure against defences now strengthened. (See further 
column back through the mountains by a convergent man- PALESTINE, OPERATIONS IK 1 
oeuvre in which the Alpine Corps made a 50-mile march in three T h e  C a p t u r e  of Gorizia.-The Austrian offensive in the Tren- 
days, Falkenhayn then profited by the despatcll of the Rumanian tino had interrupted Cadorna's plans for a renewed effort on the 
reserves against Mackensen to concentrate his forces against the Isonzo, but when the former was halted, Cadoma switched his 
Rumanian centre column at  Brasov (Kronstadt). By Oct. 9 he reserves back to the Isonzo. I n  preparation for this offensive 
had driven this back in turn but he missed his greater goal of the whole sector from Monte Sabotino to the sea was entrusted 
encircling it ,  which would have opened for him a clear passage into to  the Duke of Aosta's 3rd Army, under which 16 divisions mere 
Rumania. The mischance jeopardised the whole German plan and concentrated, against six Austrian divi5ions. Foliowing a.prelini- 
almost saved Rumania, for with all the passes still in their hands, inary feint near the sea on Aug. 4, the sttack opened wel! two 
her troops sturdily repulsed all efforts to  press through on their days later. North of Gorizia Capello's corps swept over the long 
heels. A prompt attempt by Falkenhayn to swing further south impregnable Monte Sabotino, which guarded the approach to the 
and force a way by  the Vulcan and Szurduk passes was foiled and river, and, crossing the river on the night of Aug. 8, occupied the 
the beginning of the winter snows was on the point of blocking town. This compelled an Austrian retreat on the Carso sector to  
operations when a concentrated last-hour effort at the same point, the south, but attempts to exploit the success eastward failed 
Nov. 11-17, broke through. I t  was the signal for the next move against fresh positions of resistance Three more efforts were 
in the German plan. Mackensen had switched his main forces made in the autumn and if they imposed a wearing strain on the 
westwards, and on Nov. 23 crossed the Danube close to Bucharest, Austrians they caused greater loss to the attackers. During the 
on which both armies now converged. I t  fell on Dec. 6, and, year Italians had suffered some 483,000 casualties and inflicted 
despite belated Russian aid, the Rumanian forces were driven 260,000. 
north into the upper section of the Rumanian "L." The bril- T h e  W a r  at Sea, 1915-16.-Germany's first submarine cam- 
liantly co-ordinated German strategy had crippled their new foe, paign-associated by Allied opinion with the name of Admiral 
gained possession of the bulk of Rumania, with its oil and wheat, von Tirpitz, the exponent of ruthlessness-had been a signal fail- 
and gave the Russians another 300 m. of front to hold. Sarrail, ure, both in its meagre results and the disproportionate ethical 
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damage it  did t o  Germany's cause. A series of Notes exchanged 
between the American and German Governments, culminated in 
April 1916 in a virtual ultimatum from President Wilson, and Ger- 
many abandoned her unrestricted campaign. The deprivation of 
this weapon spurred the German navy to its first, and last, attempt 
t o  carry out the initial plan on which it had begun the war. On 
May 30, 1916, the British Grand Fleet left its bases on one of 
its periodical sweeps through the North sea, but with reason to 
expect a possible encounter. On May 31, early in  the morning, the 
German High Sea Fleet also put to  sea, in  the hope of destroying 
some isolated portion of the British fleet. 

For  such an encounter the British admiral, Jellicoe, had formu- 
lated an outline plan in  the early mbnths of the war. I ts  basis 
was the cardinal necessity of maintaining the unimpaired suprem- 
acy of the Grand Fleet, which he viewed as an instrument not 
merely of battle but of grand strategy, the pivot of the Allies' 
action in  all spheres, economic, moral and military. Hence while 
desirous of bringing the German fleet to  battle under his own 
conditions he was determined not t o  be lured into mine and sub- 
marine infested waters. 

Early in the afternoon of May 31, Beatty, with his battle- 
cruisers and a squadron of battleships, after a sweep t o  the south 
was turning north to rejoin Jellicoe, when he sighted the German 
battle-cruisers, five in number. I n  the initial engagement two of 
Beatty's six battlecruisers were hit in vital parts and sunk; when 
thus weakened he came upon the main German fleet under Ad- 
miral Scheer. H e  turned north to lure them into reach of Jellicoe, 
50 m. distant, who raced t o  support him. T o  describe the intricate 
and much debated manoeuvres which followed is neither possible 
nor would i t  be just within the limits of this article, a strategical 
and not a tactical survey. Mist and failing light put an end to an 
indecisive action, which, however, left the British fleet between 
the German and its bases. During the night Scheer broke through 
the destroyer guard, and, although sighted, was not reported. Then 
he slipped safely through a net which Jellicoe dared not draw too 
close in  view of his guiding principle and the danger of torpedo 
attack. 

But if the battle of Jutland (9.v.) could be counted a tactical 
advantage to  the Germans, it  had no effect on their strategic posi- 
tion. Britain's command of the sea was intact, and the grip on 
the blockade on Germany unrelaxed. Once more she fell back on 
submarine warfare, and the first development was a n  extension 
of range. I n  July one of her new large submarine-cruisers ap- 
peared off the American coast and sank several neutral ships. In  
British and Mediterranean waters the pressure began seriously 
t o  affect the sea-borne trade and food supplies of the Entente. 
Various remedies were tried-the most effective being a system 
of sailing in convoys-but the only truly adequate measure, that 
of penning the Germans in their bases by close-in minefields, was 
debarred by Britain's failure t o  obtain a decisive battle success. 
But if Britain was feeling the strain of economic pressure, so also 
was Germany, and her leaders feared that the race between de- 
cisive success on land and economic collapse would end against 
her. The naval authorities declared that a renewal of the "unlim- 
ited" submarine campaign, which with her increased numbers 
could now be fa r  more intense, would bring the Entente to their 
knees. Accepting this opinion, Ludendorff consented to a step 
which he had hitherto opposed, and on Feb. I, 1917, i t  was inau- 
gurated-with the full realization that it involved the weight of 
America being thrown into the scales against them. 

VIII. THE PENULTIMATE YEAR 
Despite incessant provocation for  two years, since the "Lusi- 

tania" incident, President Wilson had held to  his neutral policy, 
and if his excess of patience angered many of his own people it 
at least was the means of consolidating American opinion and 
reconciling it  as a whole to  intervention in the war. Meantime 
he strove by speech and by the agency of Col. House-his unoffi- 
cial ambassador-to find a basis of peace on which the belligerents 
could agree. This effort was doomed to failure by its misunder- 
standing of the psychology of the warring peoples and of the 
fundamental objects for which they were fighting. H e  was still 

thinking in terms of traditional warfare, between governmental 
policies, while the conflict had long since passed into the wider 
sphere of the struggle of peoples dominated by the primitive 
instinct of self-preservation. 

The declaration of the unlimited submarine campaign brought 
convincing proof of the futility of these peace hopes and of the 
reality of the German intentions, and when followed by the delib- 
erate sinking of American ships and an attempt to instigate 
Mexico to action against the United States, President Wilson hesi- 
tated no longer, and on April 6, 1917, America entered the war 
against Germany. 

Her potential force in man-power and material was illimitable 
but, even more unready than Britain in 1914, i t  must be long in 
exerting more than a moral influence, and Germany confidently 
anticipated that the submarine campaign would take decisive 
effect within a few months. How near her calculation came to 
fulfilment the record of 1917 and 1918 bears witness. 
The Western F r o n t  Campaign of 1917.-The year 1916 

closed in gloom for  the Entente The simultaneous offensive on 
all fronts, planned a year before, had misfired, the French army 
was a t  a low ebb, the Russian still lower, the Somme had failed 
to produce visible results in any way proportional to its cost, and 
another fresh ally had been overrun. At sea the negativeness of 
Jutland was a disappointment, and although Germany's first 
submarine campaign had been abandoned a stronger one was 
threatened. T o  offset these debits, the Entente could only show 
the capture of distant Baghdad and the limited Italian success at  
Gorizia in August, whose value, however, was mainly a s  a moral 
tonic to Italy herself. 

Among the Allied peoples and their political representatives 
there was a growing sense of depression. On the one hand it  took 
the form of dissatisfaction with the conduct of the war and, on 
the other, of discouragement over the prospects of a victorious 
conclusion to the war, and a tendency to discuss the possibilities 
of a peace by negotiation. The first-named tendency was the 
first to come to a head and was signalized in London, the political 
mainspring of the Allies, by the replacement of Asquith's Govern- 
ment on Dec. I I by one with Lloyd George as its chief. The order 
of precedence in  events had a significant effect. For Lloyd George 
had come into power a s  the spokesman of a widespread demand 
for a more vigorous and more efficient prosecution of the war. 

The second tendency received an impulse from the German 
peace move of Dec. 12, after the fall of Bucharest, which pro- 
posed an opening of peace discussions. This suggestion was re- 
jected as insincere by the Allied Governments, but it  afforded 
the opportunity of President Wilson, on whose behalf Col. House 
had long been sounding the belligerent Governments as to the 
prospects of mediation, to  invite these to  define their war aims 
as a preliminary to practical negotiation. The German reply was 
evasive, the Allied replies were considered by their opponents 
inacceptable as a basis of discussion, and the tentative peace 
moves subsided. 

But while this wave of depression was surging on the "home- 
front," the Allied commanders continued optimistic. I n  Novem- 
ber Joffre assembled, a t  Chantilly, a further conference of the 
commanders a t  which it  was agreed that the Germans were in 
great difficulties on the Western front, and that the situation of 
the Allies was more favourable than i t  had ever been. 

The fighting strength of the British army had grown t o  about 
1,200,000 men, and was still growing. The fighting strength of 
the French army had been increased by the incorporation of 
native troops to some 2,600,000, so that, including the Belgians, 
it was estimated that the Allies disposed of about 3,900,000 men 
against about 2,500,000 Germans. 

Joffre declared that the French army could maintain its strength 
for one more great battle, but that thereafter it must progres- 
sively decline, as France had no longer a sufficient number of men 
of military age to replace losses. H e  therefore warned Haig that 
during the coming year the burden must fall more and more upon 
the British army. I t  was also agreed that in view of these factors 
the relative superiority of the Allies on the Western front would 
be greater in the spring of 1917 than a t  any time which could be 
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foreseen with certainty. In  consequence it was decided to take 
the earliest opportunity of pressing the advantage gained on the 
Somme, and to continue the process of exhausting the enemy's re- 
serves as preparation for an effort which should be decisive. An 
alternative proposal was made by Gen. Cadorna that the French 
and .British should co-operate in a combined thrust from the 
Italian front against Austria with the object of knocking this 
"weaker partner" out of the war. But it was rejected by the 
French and British commanders, despite Lloyd George's espousal 
of it  a t  the Allied conference held in Rome in January. Their 
objection was that it involved a fresh diversion of strength away 
from the main front, where alone, they held, success could have 
decisive results. 

The Entente plan for 1917 was soon to be complicated by 
changes in the command. French opinion had tired of the meagre 
results of Joffre's attrition strategy, and the method of the 
limited objective had fallen ints disfavour because of the un- 
limited losses on the wrong side, which accompanied it without 
apparent gain. They contrasted the dull course of his strategy 
with the brilliant results gained by Mangin at  Verdun, in the 
autumn, under Nivelle's direction, and as a result Joffre gave 
place to Nivelle, who promised a real break-through. His con- 
fidence so inspired Lloyd George, the new British prime minister, 
that Haig was subordinated to him for the forthcoming opera- 
tions-an arrangement which violated the axiom that a general 
cannot direct one force while exercising executive command of 
another. For carrying out a plan essentially audacious, Nivelle 
had two further handicaps; he failed to convert several of his 
subordinates to the idea, and he was given less rein by the Gov- 
ernment than his predecessor. Again, while Joffre had intimated 
that the British must take the chief part, Nivelle changed this 
policy, and in his desire to conserve the glory for France over- 
looked how severely the French fighting power had been strained. 
Joffre's plan had been for a convergent attack on the great Ger- 
man salient Lens-Noyon-Reims, first against its west flank and 
then against its south-the British to attack north of the Somme, 
including but extending beyond the old battle ground, and the 
French south of it to the Oise. The attacks were to begin early 
in February and to be followed by a French main attack in 
Champagne. Kivelle's change was to ask the British to take over 
more of the front-south of the Somme-in order to release 
French troops for the Champagne blow, and as a result the start 
was postponed a month. 

Before it could begin the Germans had dislocated it. Luden- 
dorff's first step had been to set on foot a complete programme 
for the reorganization and expansion of German man-power, 
munitions and supplies. While this was developing, he intended to 
stand on the defensive, hoping that the new submarine campaign 
would either decide the issue or pave the way for a decisive 
blow on land when his new reserves of men and material were 
ready. Anticipating the renewal of the Entente advance on the 
Somme, he had a new7 line of defence. of great artificial strength, 
built across the chord of the arc Lens-Koyon-Reiins. Then after 
devastating the whole area inside the arc, he began a methodical 
retirement, by stages, to the new line called by the Germans the 
"Siegfried" and by the Allies the "Hindenburg" line. A con- 
summate manoeuvre, if brutal in application, it showed that 
Ludendorff had the moral courage to give up territory if cir- 
cumstances advised it. The British, confronted with a desert, 
were inevitably slow in pursuit, and their preparations for an 
attack on this front were thrown out of gear, limiting them to 
the sector around Arras (q.v.), where the front was unchanged. 

On April 9 Allenby's 3rd Army opened the spring offensive at 
this point, taking the long-sought Vimp ridge, but failed to de- 
velop its initial success, and continued the attack too long after 
the resistance had hardened. This costly action was partly pro- 
longed in order to take the pressure off the French. For the 
French blow between the Somme and the Oise had been stulti- 
fied by the German retirement, and the main attack on April 16 
east and west of Reims was a worse fiasco with a dangerous sequel. 
With a prolonged bombardment giving away any chance of sur- 
prlse, and m7ithout first drdwing amay the German reserves, the 

idea of a rapid break-through was doomed to fail. The high hopes 
that had been raised caused the greater reaction, and the troops 
were weary of being thrown against barbed wire and machine-guns 
to no apparent effect. 

Accentuated by service grievances, mutinies broke out in the 
French armies, and no less than 16 corps were affected. In  
these circumstances Nivelle was replaced by PCtain, whose first 
concern was to restore the shaken morale of the French troops, 
and for the rest of the year the British bore the brunt of the 
campaign. Their strength in France was now at  its highest-64 
divisions, supplied with an abundance of artillery and ammuni- 
tion. The strain, however, was increased by the failure of Russia 
to make any effective contribution to the pressure on Germany, 
owing to the revolution which broke out in March. Haig decided 
to keep the Germans occupied by carrying out the original plan 
for an offensive in Belgium, and if the principle was right the 
method and choice of site were open to criticism. 

The initial move was an attack on the Messines ridge in or- 
der to straighten out the Ypres salient and attract the enemy's 
reserves. Carried out by the 2nd Army under Plumer, with Har- 
ington as chief of staff, i t  proved a model example of the "limited" 
attack with success economically gained by able staff work and 
co-operation between the arms. 

I t  was followed on July 31 by the main attack a t  Ypres (see 
YPRES, BATTLES OF, 191 j )  which, hampered by the heavy rain, 
was foredoomed by its own destruction of the intricate drainage 
system of the area. The British command had persevered for 
two and a half years with the method of a prolonged preparatory 
bombardment, believing that quantity of shells was the key to 
success, and that, unlike all the great captains of history, they 
could disregard the element of surprise. The offensive a t  Ypres, 
which was finally submerged in the swamps of Passchendaele in 
early November, threw into stronger relief than ever before the 
fact that such a bombardment blocked the advance for which 
it was intended to pave the way-because it  made the ground im- 
passable. The discomfiture was increased by the new German 
method of defence, which Ludendorff introduced, of thinning 
the front defences and using the men so saved for prompt local 
counter-attacks The defence was built up  of a framework of 
machine-guns distributed in concrete "pill-boxes" and disposed 
in great depth. On the British side the profitless toll of this 
struggle in the mud was to  some extent mitigated by better staff 
work when the direction of the attack was handed over to 
Plumer's 2nd Army. 

Three months of dreadful struggle came t o  an end with the 
British not appreciably nearer their immediate object of driving 
the Germans from their submarine bases in the Belgian ports, 
and if they had worn down the German strength they had worn 
down their ow7n still more. 

T h e  Renaissance of Surpr i se  at Cambrai.-The I917 cam- 
paign in the West closed, however, on a note brighter in promise 
if not in accomplishment. Appreciating from the first days the 
futility of using tanks in these Flanders swamps, the Tank Corps 
headquarters looked around for an area where they could try out 
a new and different method. The chief general staff officer, Col. 
Fuller, drew up a project for a large scale raid to scour a canal- 
enclosed "pocket" near Cambrai (q v.), where the rolling down- 
land lent itself to tank movement. The basic idea was the release 
of a swarm of tanks without any preparatory bombardment to 
give warning of the attack. LVhen their hopes at  Ypres waned, 
the British command adopted the scheme, retaining the basic 
idea, but transforming the operation into a definite offensive with 
far-reaching aims, for which they had not the resources because 
of the drain of Tpres. The operation was to be carried out by 
Byng's 3rd Army with six divisions, and the date was fixed for 
Nov. 20 .  Led by nearly 400 tanks, the attack came as a com- 
plete surprise, and despite minor checks achieved a penetration 
fa r  deeper and at  less cost than any past British offensive. But 
all the available troops and tanks were thrown into the first blow, 
and the higher command failed to give Byng the few reserves 
they still possessed in time to exploit the success. The cavalry, 
as always throughout the operations on the Western front, proved 
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totally unable to  carry out this important r61e. 

Thus the advance died away, and on Nov. 30 the German 
army commander, Marwitz, launched a counter-stroke against 
the flanks of the salient created by the British advance. In the 
north it was parried, but in the south broke through, and a 
disaster was only averted by the superb counter-attack, first of 
the Guards Division and later of a tank brigade. But if Cambrai 
was a disappointment it  revealed that surprise and the tank were 
the combination by which the trench barrier could be unlocked. 
Meanwhile PCtain, after overhauling his instrument, the French 
army, sought to  test its readiness for 1918. I n  August a stroke 
by Guillaumat's army recovered all the remainder of the ground 
lost in 1916, and in October Maistre's army flattened the south- 
west corner of the German front, seizing the Chemin des Dames 
ridge. 

T h e  Collapse of Russia.-The temporary breakdown of the 
French fighting power was not the worst of the troubles which 
together crippled the Entente offensive in 1917. The collapse, 
first partial and then complete, of Russia was a loss which even 
the entry of America into the war could not possibly compensate 
for many months, and before the balance was restored the West- 
ern Allies were to  be perilously near the brink of defeat. Russia's 
enormous losses, due to her own defective machine but incurred 
in  sacrifice for  her Allies, had undermined the morale even more 
than the material endurance of her forces. Revolution broke out 
in  March, superficially against the corrupt entourage of the tsar, 
but with more deep-seated moral causes -beneath. The tsar was 
forced to abdicate and a moderate Provisional Government 
climbed into the saddle, but without reins. This was only a 
makeshift, and in May another succeeded it, more Socialist in 
tendency and outwardly led by Kerensky. While clamouring for 
a general peace and undermining discipline by a system of com- 
mittee control suitable to  a trade union but not to the field of 
battle, Kerensky imagined he could send troops against the enemy 
by platform appeals. 

Brusilov succeeded Alexeiev in the supreme command, and on 
July I the army gained some initial success against the Austrians, 
especially in the region of Stanislau, only to  stop as soon as real 
resistance was met, and t o  crumble directly the Germans counter- 
attacked. By early August the Russians had been driven out of 
Galicia and the Bukovina, and it  was only policy which halted 
the Austro-German forces on the frontiers of Russia itself. In  
September the Germans took the opportunity to practise their 
new method of attack intended for use in France, and this sur- 
prise attack, under Hutier's command, resulted in the capture 
of Riga. Next month the Bolsheviks under Lenin overthrew the 
wordy Kerensky, imposed their self-constituted rule on the Rus- 
slan people and sought an armistice with Germany, which was 
concluded in December. 

I t a ly ' s  Capore t to  Disaster.-The defection of Russia did not 
end the Entente tale of woe. Each autumn, with demoralizing 
regularity, Germany had seized an opportunity to eat up one of 
the weaker Allies. I n  1915 it had been Serbia's fate, in 1916 
Rumania's, and now it was Italy's turn, or so the Germans in- 
tended. Ludendorff's decision, taken in September, was deter- 
mined by the appeals of the Austrian authorities, who felt that 
their troops could not endure the strain of another defensive 
battle on the Italian frontier. I n  May, Cadorna had attacked once 
more on the Isonzo front, but an Austrian counter-attack in the 
Carso sector had retaken part of the small gains. Losses, how- 
ever, were more nearly balanced than formerly. The question of 
Allied co-operation on the Italian front was raised afresh with- 
out result, but Cadorna, nevertheless, initiated in  August an 
"eleventh battle of the Isonzo." Capello's 2nd Army captured 
a large part of the Bainsizza plateau, north of Gorizia, but a long 
sustained effort brought no further success and Cadorna was 
forced to break off the offensive after four weeks' struggle. But 
it had so strained the Austrian resistance that, in Ludendorff's 
words, "it became necessary to  decide for the attack on Italy 
in order to  prevent the collapse of Austria-Hungary." 

Ludendorff had a difficult problem to solve. Russia had not yet 
capitulated, the front there was already weakly held for its 

extent, and the British offensive in Flanders made impossible a 
large withdrawal of troops from France. All he could spare was 
his slender general reserve of six divisions, which had already 
been his instrument in countering the Kerensky offensive and in 
the Riga coup. His adviser in the strategic design of operations, 
Lt.-Col. Wetzell, was, however, of opinion that the application 
of even this small force a t  a "soft spot" such as was offered by 
the Tolmino-Caporetto sector, north of the Bainsizza plateau, 
would suffice to  cripple the Italian menace. The result proved 
him right-the trouble was that it unduly exceeded the most 
sanguine expectations. On Aug. 29 Waldstatten, of the Austrian 
general staff, had brought to  Ludendorff a scheme for a break- 
through at  Tolmino, followed merely by rolling up the Isonzo 
front. But this plan was expanded into a more ambitious one with- 
out an increase of means. The Germans a t  Caporetto, like the 
British subsequently a t  Cambrai, were to  provide an example 
of the profound strategic error of not "cutting your coat accord- 
ing to your cloth." 

On hearing the Austrian proposals Ludendorff sent Gen. Krafft 
von Dellmensingen, an expert in mountain warfare and com- 
mander of the Alpine Corps in the Rumanian campaign, t o  
reconnoitre the ground, and on receiving his report, approved the 
scheme. The six German divisions with nine Austrian formed 
the 14th German Army under Otto von Below, with Krafft as 
chief of staff and guiding brain. These troops were to  penetrate 
the mountain barrier a t  the north-east corner of the Venetian 
salient, while Boroevic's two Austrian armies were to advance 
along the stretch of lower ground near the Adriatic shore. The 
organization and deployment of the attack in such mountainous 
country were difficult, but were ably overcome. Guns were 
brought up mostly by hand and a t  night; the infantry came up 
by night marches with all their ammunition and supplies on pack 
animals. Thanks to skilful precautions and the Italians' limited 
air reconnaissance, the concentration was undiscovered. On Oct. 
24, after four hours' gas shell bombardment and one hour general, 
the blow was launched and pushed deep down the western slopes 
of the mountains, imperilling the Italian forces to  both south and 
north. On Oct. 28 Below's van reached Udine, the former Italian 
general headquarters, and on Oct. 31 the Tagliamento. 

Not the least significant feature of this offensive was the way 
it was prepared by a moral bombardment. Propaganda has been 
exploited for months as a means of sapping the Italian disci- 
pline and will to  resist. But its effect can be exaggerated-the 
most formidable propaganda, as with the French in April, was 
that supplied by the attrition strategy of the Italian command, 
which had sickened the troops by its limited results a t  unlimited 
cost. Cadorna, too, offset undoubted ability by his lack of touch 
with and understanding of the fighting troops. Troops already too 
highly tried were kept too long without relief. Despite warnings 
of a hostile offensive, he had paid too little heed to Capello's 
complaints about the defensive suitability of the positions on 
which the Italian offensive had stopped, and had overruled his 
desire to forestall the enemy by a flank thrust northwards from 
the Bainsizza plateau. 

But the result also surprised Ludendorff, who, with his slender 
forces, had not calculated on such distant objectives as  were 
now possible of attainment. Boroevic was slow in following up 
the Italian right, and Ludendorff tried to switch part of his force 
to Conrad's army which flanked the north of the Venetian salient, 
but was foiled by the inadequacy of the rail communications. 
Even so, Cadorna, with his centre broken through, only saved his 
wings by a precipitate retreat to  the line of the Piave, covering 
Venice, and on Nov. g the whole Italian army was behind this 
river, except for 250,000 prisoners in the enemy's hands, and 
nearly twice as many other casualties-killed, missing or sick. 
The same day Cadorna was superseded in supreme command by 
Diaz. Italy's allies had begun to rush reinforcements, a British 
and a French army corps, to her aid, and on Nov. 5 their po- 
litical and military chiefs arrived a t  Rapallo for a conference, 
out of which sprang the Allied Council a t  Versailles, and ulti- 
mately a uuified command. 

The invaders had outrun their transport, and the resistance of 



CAPTURE OF JERUSALEM] WORLD WAR I 
the Italians, morally braced by the emergency, succeeded in hold- 
ing the Piave (9.v.) in face of direct assaults and strenuous ef- 
forts by Conrad to turn their left flank from the Trentino. Here 
Cadorna's preparations for defence had been long initiated and 
were well matured. At the beginning of December the British and 
French, who had been waiting in reserve in case of a fresh break- 
through, moved forward to take over vulnerable sectors, but 
the attack was only renewed in the north, and on Dec. 19 it  
came to an end with the snows. If Caporetto seriously damaged 
Italy, it also purged her, and after an interval of recuperation 
she was to vindicate herself a t  Vittorio Veneto. 

T h e  C a p t u r e  of Jerusalem.--Once more a distant theatre 
of war provided the sole triumph of the Entente cause during the 
year-this time in Palestine (9.v.). The second reverse at Gaza, 
in April 1917, had led to a change in command, Murray being 
succeeded by Allenby, who was strong enough and fortunate 
enough to obtain the adequate force for which Murray had asked 
in vain. The British Government was anxious for a spectacular 
success to offset the moral depression of the Nivelle failure and 
the decline of Russia, and the British general staff desired to 
dislocate the Turkish attempt to recapture Baghdad by drawing 
away their reserves. 

Allenby took over in July and devoted the first three months 
to intensive preparations for an autumn offensive, when the sea- 
son would be: suitable. The command was reorganized, the com- 
munications developed, and his own headquarters moved forward 
from Cairo to the front. By complete secrecy and ruses he de- 
ceived the Turks as to the main point of attack. The defences 
of Gaza were bombarded from Oct. 2 0  onwards, and an attack 
followed on Nov. I to pin the enemy and draw in his reserves. 
Meanwhile, as a necessary preliminary to the real blow, the inland 
bastion of Beersheba was seized by a convergent manoeuvre on 
Oct. 31, a prelude to the decisive attack on Nov. 6, which broke 
through the enemy's weakened centre and into the plain of 
Philistia. 

Falkenhayn, now in command at  Aleppo, had also been plan- 
ning an offensive, but the better communications of the British 
had decided the race, and although Falkenhayn tried to stem the 
tide by a counter-stroke against Beersheba, the breaking of his 
centre compelled a general retreat. The pursuit was hampered 
owing to lack of water, but, even so, by Nov. 14 the Turkish 
forces were driven apart in two divergent groups, the port of 
Jaffa was taken, and Allenby wheeled his main force to the right 
for an advance inland on Jerusalem. H e  gained the narrow hill 
passes before the Turks could block them, and after a necessary 
pause to improve his communications, brought up reserves for a 
fresh advance, which secured Jerusalem on Dec. 9. By the time 
the winter rains set in the British had expanded and consolidated 
their hold on the region. As a moral success the feat was valu- 
able, yet viewed strategically, i t  seemed a long way round to the 
goal. If Turkey be pictured as a bent old man, the British, after 
missing their blow a t  his head-Constantinople-and omitting to 
strike at his heart-Alexandretta-had now resigned themselves 
to  swallowing him from the feet upwards, like a python dragging 
its endless length across the desert. 

T h e  Conquest  of East  Africa.-The year 1917 witnessed 
another overseas success, the clearing of German East Africa, 
although not the close of the campaign. More than a year elapsed 
after the rebuff a t  Tanga before a serious attempt was made to 
subdue the last German stronghold on the African continent. 
T o  spare troops from the main theatres was difficult, and the 
solution was only made possible by the loyal co-operation of 
the South African Government. In  Feb. 1916 Gen. Smuts was 
appointed to command the expedition, and formed the plan of 
a drive from north to south through the difficult interior, in order 
to avoid the fever-rampant plain on the coast. In conjunction 
with this central wedge, a Belgian force under Tombeur was to 
advance eastwards from Lake Tanganyika, and a small British 
force under Northey was to strike in from Kyasaland in the 
south-west. The Germans under Lettow-Vorbeck were weak in 
numbers but handled with masterly skill, and with all the ad- 
vantages of an equatorial climate, a vast and trackless region- 

mountainous in parts and covered with dense bush and forest- 
to  assist them in impeding the invader. From Dar-es Salaam on 
the coast to Ujiji on Lake Tanganyika ran the one real line of rail 
communication, across the centre of the colony. After driving 
the Germans back across the frontier and seizing the Kiliman- 
jaro gap, Smuts moved direct on this railway a t  Morogoro, 
over 300 m. distant, whiIe he dispatched a force under Van 
Deventer in a wide sweep to the west to cut the railway further 
inland and then converge on Morogoro. Lettow-Vorbeck de- 
layed this manoeuvre by a concentration against Van Deventer, 
but Smuts's direct advance compelled him to hurry his force 
back, and thus enabled Van Deventer to get astride the railway. 

However, Letto-Vorbeck evaded the attempt to cut him off and 
fell back in September on the Uluguru mountains to the south. 
The Belgians and Northey had cleared the west, and the net had 
been drawn steadily closer, confining Lettow-Vorbeck to the 
south-east quarter of the colony. Early in 1917 Smuts returned 
to England, and Van Deventer conducted the final operations 
which ended with Lettow-Vorbeck, avoiding envelopment to  the 
end, slipping across the frontier into Portuguese Africa. Here 
he maintained a guerrilla campaign throughout 1918 until the 
general Armistice. With an original force of only 5,000, 5% 
being Europeans, he had caused the employment of 130,ooo 
enemy troops and the expenditure of £72,000,000. 

T h e  Mas te r ing  of t h e  Submarine.- The military side of 
1917 is thrown into shadow by the naval, or more strictly the 
economic, side. The vital issue turned on the balance between 
Germany's submarine pressure and Britain's resistance. April 
was perhaps the most critical month. The Allies lost nearly a 
million tons of shipping, 60% British, and although the German 
navy's promise of victory by the end of the month was proved 
a miscalculation, it  was clear that, ultimately, the continuance 
of such a ratio of loss must starve the civilian population and 
automatically prevent the maintenance of the armies. Britain, 
indeed, had only food enough to sustain her people for another 
six weeks. The British Government sought to counter the menace 
by the indirect means of rationing, increasing home production 
and the expansion of shipbuilding; by the direct means of the 
system of convoys with naval escorts, and a counter-offensive 
against the submarine. Aided by new devices to detect the pres- 
ence of submarines and the use of thousands of patrol craft, 
this highly organized campaign exacted an ever-rising toll, and 
by the end of 1917 the menace, if not broken, was at least sub- 
dued. I n  this task America's aid became a potent factor long 
before her military assistance. I t  embraced her provision of light 
craft to reinforce the British anti-submarine fleet, her rapidly 
developed construction of new mercantile ships, and still more 
her financial aid. By July 1917 Britain had spent over £5,000,- 
ooo,ooo, her daily expenditure had risen to £7,ooo,ooo, and the 
burden of financing her Allies as well as her own efforts was 
straining even her resources, when America's aid came to ease 
the pressure. 

These were the defensive benefits; the offensive were a t  least 
as great. No longer was the grip of the naval blockade ham- 
pered by neutral quibbles, but instead, America's co-operation 
converted it  into a strangle-hold under which the enemy must 
soon grow limp, since military power is based on economic en- 
durance. As a party to the war, the United States, indeed, wielded 
the economic weapon with a determination, regardless of the re- 
maining neutrals, far exceeding Britain's boldest claims in the 
past years of controversy over neutral rights. The submarine 
menace, crippled in 1917, was ended to all intents during the 
early months of 1918. To this conclusion the greatest single con- 
tribution was the laying of a mine-barrage by the American 
navy across the 250 m. wide passage between Norway and Scot- 
land. This was a direct counter to the main submarine operations 
against the ocean-brought supplies of Great Britain. For  the 
small submarines which carried out the shorter range operations 
the ports on the Belgian coast had afforded a base unpleasantly 
close to English shores, but these also were now closed by the 
daring attacks of Sir Roger Keyes's force on Zeebrugge and 
Ostend. Yet the removal of the menace should not lead t o  an 
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underestimate of its powers for the future. The 1917 cam- 
paign was launched with only 148 submarines and from the 
most unfavourable strategic position. Great Britain lay like a 
huge breakwater across the sea approaches to  northern Europe 
and the submarines had to get outside through narrow and closely- 
watchec! outlets before they could operate against the arteries of 
supply. And despite these handicaps they almost stopped the 
beat of England's heart. 

T h e  Air Offensive.-Another new form of action reached 
its crest a t  the same time as the submarine campaign. As the 
submarine was primarily an economic weapon, so was the aero- 
plane primarily a psychological weapon. The explosive bullet 
had virtually ended the Zeppelin raids in 1916, but from early 
in 1917 aeroplane raids on London grew in intensity until, by 
May 1918, the air defences were so thoroughly organized that 
the raiders thereafter abandoned London, as a target, for Paris. 
If the stoicism of the civil population took much of the sting from 
a weapon then in its infancy, the indirect effect was serious, 
interrupting business and checking output in industrial centres, 
as well as drawing off, for defence, many aircraft from the front. 
I n  reply the British formed an Independent Air Force, which 
carried out extensive raids into Germany during the closing 
months of the war, with marked effect on the declining morale of 
the "home front." T o  relate the action of aircraft in the military 
sphere is not possible, for it formed a thread running through 
and vitally influencing the whole course of operations, rather 
than a separate strategic feature. 

The beginning of 1918 witnessed the development and thor- 
ough organization of another psychological weapon, when Lord 
Northcliffe was appointed director of propaganda in enemy coun- 
tries, and for the first time the full scope of such a weapon was 
understood and exploited. 

IX. GERMANY'S BID FOR VICTORY 

O n  t h e  Threshold  of 1918.-The middle years of the World 
War had been, in a military sense, a tussle between a lean 
Hercules and a bulky Cerberus. The Germanic alliance mas 
weaker in numbers but directed by a single head, the Entente 
stronger in numbers but with too many heads. Owing to their 
own excessive losses, diffusion of effort and the collapse of Rus- 
sia, the Entente, a t  the end of 1917, were faced with the grim 
fact that the numerical balance had been reversed, and months 
must elapse before the prospective stream of America's new 
divisions came to tilt the scales once more in their favour. 
The emergency paved the way for the creation of a unified com- 
mand, but it still needed disaster to bring it into being. 

At the conference at  Rapallo in November, the formation of 
a Supreme U7dr Council was decided upon, to be composed of the 
principal ministers of the Allies, with military representatives, 
and to sit permanently at  \.'ersailles. If the fundamental de- 
fect was that it merely substituted a formal for an informal 
committee, a further flaw was that the military representatives 
had no executive status. In the economic sphere, where delibera- 
tion rather than instant action was necessary, it led to a real 
improvement in the combination of shipping, food and munition 
resources. Militarily, it was futile, for it set up a dual ad- 
visorship-the Versailles representatives on the one hand and 
the chiefs of the national general staffs on the other. As the 
menace of the German attack grew closer and with it  the need 
for common action, this advisory body was converted into a mili- 
tary executive committee to handle an inter-Allied general reserve, 
a fresh compromise which set up a dual control-the commanders- 
in-chief and the Versailles committee. 

If concentration of control was lacking, so also was concen- 
tration of force. Since early in November the stream of German 
troop-trains from East to West had been steadily swelling. f hen 
the 1917 campaign opened there had been a proportion of nearly 
three Allies to two Germans-actually, in March 178 British, 
French and Belgian divisions against 129 German divisions. But 
now the Germans had a slight balance and the likelihood of 
bringing still more. But the Allied statesmen, recalling how often 
their own offensive had failed with equal or greater superiority 

of force, were slow to appreciate the gravity of the menace or 
to respond to the sudden fall in the temperature of military 
opinion. Nor could they agree to  draw reinforcements from the 
other fronts. The Italians strove against any withdrawal of the 
Allied contingents from their front, and the French opposed any 
reduction of the Salonika force. Lloyd George went further and 
urged an offensive in Palestine, a scheme which was sanctioned 
on the understanding that no reinforcements went there from 
France, but which also meant that none came from there to 
France. Robertson, the chief of the imperial general staff, dis- 
agreed both with this Palestine plan and the creation of the Ver- 
sailles executive committee, and resigned, being succeeded by Sir 
Henry b'ilson. The position was still further weakened by the 
insistence of Clemenceau, the new French premier, that the 
British should extend their front south to the Oise. This meant 
that Gough's 5th Army was dangerously stretched out and took 
over ill-prepared defences on the very front that Ludendorff was 
about to strike. Meantime. the German strength had increased 
to 177 divisions by the end of January, with 30 more to come. 
The Allied strength, owing to the despatch of divisions to Italy 
and the breaking up of others owing to the French shortage 
of drafts, had fallen to the equivalent of 173-counting as double 
the four and one-half large size American divisions which had 
arrived. For the French and British had been constrained to 
follow the Germans in  reducing their divisions from 12 t o  g 
battalions each. 

The prolonged pouring of soldiers' lives into the swamps be- 
yond Upres had led Lloyd George and his cabinet to withhold 
reinforcements for fear of encouraging fresh squandering. This 
undoubtedly weakened Haig's initial power of resistance to  the 
German onslaught, yet it is just to point out that it  was weak- 
ened worse-in quality as well as quantity-by the 400,000 Brit- 
ish casualties suffered in the offensive of the later part of 1917. 
Moreover, we should not forget that the Government had the 
heavy responsibility of being the trustees for the lives of the 
nation. The real ground of criticism is that it  was not strong 
enough to make a change in, or place a check upon, a command 
which it did not trust, while supplying the reinforcements neces- 
sary for defence. And for this lack of moral strength the public 
must share the blame, for they had already shown themselves 
too easily swayed by clamour against political interference with 
the generals, and too prone to believe that the politician is in- 
variably wrong on such occasions. The civilian public, indeed, 
is apt to trust soldiers too little in peace, and sometimes too 
much in war. 

These political handicaps, and their accompanying tendency 
to work deviously towards what dared not be demanded openly, 
were also seen in the project for a unified command. The prime 
minister, indeed, had gone so far in December as to disclaim 
faith in his own long-sought cure. Instead he sought a palliative 
in an inter-Allied executive committee, under Foch's chairman- 
ship, which should control a common general reserve of 30 divi- 
sions. This scheme was stillborn in face of the opposition of the 
respective commanders-in-chief, Haig and PCtain. The decisive 
act came from Haig, who, when called on by Foch for his con- 
tribution of seven divisions, replied that he could spare none. He 
and PCtain united in preferring an arrangement between them- 
selves for mutual support. 

When the test came, a week later, this broke down, and Haig 
then took a foremost part in hastening and facilitating the ap- 
pointment of a generalissimo, which he had formerly opposed. 
For the actual breakdown the blame has been commonly thrown 
upon the French, and there is no question that Haig under- 
stood from PCtain on March 24 that if the Germans continued 
their rapid progress the French reserves would have to be 
used to cover Paris. But in fairness i t  is essential to add that, 
whereas the original compact had only pledged the aid of some 
six French divisions, Pktain actually sent nine by March 24, and 
21 (including four of cavalry) by March 26. If these reinforce- 
ments were, perhaps, slower in coming into action than in des- 
patch, it does not affect the fact that the original pledge was 
amply exceeded. Thus, the fundamental fault would seem to lie 
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in trusting to an arrangement for such slender support by either 
Ally. 

The G e r m a n  P l a n . - O n  the German side the submarine 
panacea for victory had been replaced by a military panacea, and 
hopes were perhaps exaggerated by the unexpected collapse of 
Russia. But although Ludendorff promised victory in the field, 
he did not disguise that a Western offensive would be a far harder 
task than the conquests in the East. He realized also that it 
would be a race between the effect of Germany's blow and the 
arrival of American reinforcements, although he hoped to win 
the race. To secure the rear of his offensive, a definite peace was 
won from the Bolshevik Government of Russia by a military 
demonstration, and also forced on Rumania. And to secure if 
possible the economic base of his offensive the Ukraine was oc- 
cupied, for its wheat supplies, with little resistance except from 
Czechoslovak troops, who had formerly been taken prisoners 
from the Austrian army. 

Ludendorff's next problem was to decide his first point of 
attack. The sector between Arras and St. Quentin was chosen, on 
the western face of the great salient formed by the German front 
in France. The choice was governed by tactical reasons-this 
sector was the enemy's weakest point and the ground offered 
fewer difficulties than elsewhere-although Ludendorff had in 
mind the possibility of separating the Allied armies and driving 
the British back against the Channel coast, too closely penned 
in to evade the blows. From the experience of the vain Allied 
attacks Ludendorff had drawn the deduction that "Tactics had 
to be considered before purely strategical objects which it is 
futile to pursue unless tactical success is possible." Hence he 
formulated a strategical plan based on the principle of taking 
the tactical line of least resistance. Presumably he hoped by 
firm control to guide these tactical movements to a strategic 
destination. If so, he failed. 

Where did the fault lie? The general view at the end of the 
war was that the tactical bias had led Ludendorff to change 
direction and dissipate his strength. That if the Franco-British 
command had previously erred by aiming at the strategically 
correct target without enough attention to the tactical difficul- 
ties, the German command had followed it with an equal if oppo- 
site error by concentrating on tactical success at the expense of 
the strategical goal. But a closer examination of the German 
documents since available, and of Ludendorff's own orders and 
instructions, throws a different light on the question. I t  would 
seem, indeed, that the real fault was that Ludendorff failed to 
carry out in practice the new principle he had adopted in theory; 
that he either did not grasp or shrank from the full implication 
of this new theory of strategy. He dissipated too large a part 
of his reserves in trying to redeem tactical failures and hesitated 
too long over the decision to exploit his tactical successes. Luden- 
dorff's strategy in the East had been so masterly and so far- 
sighted that his indecision and short-sight in the West is difficult 
to explain. Perhaps he himself was feeling the strain of directing 
so many vast operations; perhaps it was that he missed the 
strategical insight and balanced view of Hoffmann who, after 
being at  his side throughout the 1914-16 campaigns, had stayed 
in the East when Ludendorff went to the supreme command. The 
modern vice of seniority prevented Germany from making the 
fullest use of the man who perhaps approached nearer to military 
genius than any other military figure of the war. 

In any case the campaign leaves the impression that Ludendorff 
had neither his former clearness as to the goal, nor quite the 
same grip on the changing situations. But in the organization of 
his attacks his powers w6re at  their highest level. Surprise was 
to be the key by which a gate in the long-locked front was opened. 
In  forging the key gas-shell was to be the main constituent, for 
Ludendorff had failed to grasp the significance of the tank and 
neglected to develop it  in time. Only in Aug. 1918, when it was 
used to strike him a mortal blow did he put it in the "urgent" 
class of war material. The troops were trained in the new in- 
filtration tactics already tested at Riga, and the most thorough 
arrangements were made for concealing and for exploiting the 
attacks. The assaulting divisions were to be brought up over 

night, the masses of artillery brought close to  the front line in 
concealment, and their ranges obtained by methods which did 
away with preliminary "registration." The bombardment was 
to be brief but intense, and its surprise effect to  be increased by 
lavish use of gas and smoke shell. Further, while Ludendorff 
had settled to strike first on the Somme sector, to  which blow 
the code-name "Michael" was given, he also made preparations 
for successive attacks at  other points, which besides being in 
readiness for the future helped to mystify the enemy. Two were 
on the British front and one on the French-"St. George I." 
against the Lys sector, "St. George 11." against the Ypres sector 
and "Bliicher" in Champagne. 

The "Michael" attack was to  be made by the German 17th, 
znd, and 18th Armies (62 divisions in all) on the 47 m. front 
Arras-St. Quentin-La Fere, but its main force was intended to 
be exerted north of the Somme, and after breaking through, the 
17th and 2nd Armies were to  wheel north-west and press the 
British army against the coast, while the river and the 18th Army 
guarded their flank. This plan was radically changed in execu- 
tion because Ludendorff gained rapid success where he desired 
it  little and failed to gain success where he wanted it  most. 
The attack was launched on March 21 (see ST. QUENTIN, BATTLE 

OF 1918), and the surprise was helped by an early morning mist. 
But while the thrust broke through completely south of the 
Somme, where the defence-but also the attacking force-was 
thinnest, it was held up  near Arras, a check which reacted on all 
the attack north of the river. Ludendorff, violating his new 
principle, spent the following days in trying to revive his attack 
against the strong, and strongly held bastion of Arras, main- 
taining this direction as his principal line of effort. Meantime 
he kept a tight rein on the 18th Army which was advancing in 
the south without serious check from its opponents. As late as 
March 26 he issued orders which restrained it from crossing the 
Avre and tied it to the pace of its neighbour, the znd, which 
in turn was held back by the very limited success of the 17th 
Army near Arras. 

Thus we see that in reality Ludendorff was bent on breaking 
the British army by breaking down its strongest sector of resist- 
ance in a direct assault. And because of this obsession he failed, 
until too late, to throw the weight of his reserves along the line 
of least resistance south of the Somme. The intended wheel to  
the north-west might have come to pass if it had been made after 
passing the flank, and thus being directed against the fear, of 
the Arras bastion. On March 26 the attack north of the Somme 
(by the left wing of the 17th Army and the right of the 2nd 
Army) was visibly weakening as the price of its hard-earned 
gains. South of the Somme the left of the 2nd Army reached, 
and was now to be embarrassed by, the desert of the old Somme 
battlefields-a brake on progress and supply. The 18th Army 
alone was advancing with unslackened impetus. This situation 
led Ludendorff to adopt a new plan, but without relinquishing 
his old. He ordered for March 28 a fresh and direct attack on 
the high ground near Arras-by the right of the 17th Army and 
to be followed by a 6th Army attack just to the north between 
Vimy and La BassCe. But the promising situation south of the 
Somme led him to indicate Amiens as an additional main objec- 
tive. Even so, he restrained the 18th Army from pushing across 
the Avre without further orders! On March 28 the fresh Arras 
attack was launched, unshielded by mist or surprise, and failed 
completely in face of the well prepared resistance of Byng's 3rd 
Army. Only then did Ludendorff abandon his original idea, and 
direct his main effort, and some of his remaining reserves, to- 
wards Amiens. By March 27 the advance had penetrated nearly 
40 m. and reached Montdidier, cutting one railway to Paris; by 
March 30 the German flood was almost lapping the outworks 
of Amiens. Once the crust was broken, the very elaboration of 
the methods of control communication built up during three 
years of static warfare caused the greater flux behind the front. 
The extent of the retreat was primarily the measure of the loss 
of control by the British commanders. 

Disaster had driven the Allies to an overdue step, and on Haig7s 
appeal and Lord Milner's intervention Foch had been appointed 
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on March 26 t o  "co-ordinate" the operations of the Allied armies. 
If he had fallen into disfavour owing to the heavy cost of his 
attacks in Artois during 1915 and the barren fruit of the Somme 
in 1916, his will-power and energy earned and created confidence. 
On April 14 he was definitely made commander-in-chief of the 
Allied armies. But before this a fresh German menace had devel- 
oped-though not intended as such. 

When Ludendorff decided to change his main line of attack to 
the sector south of the Somme, he diverted reserves thither. But 
meantime he ordered the 18th Army to mark time for two days. 
When the attack was renewed in force on March 30 it made little 
progress in  face of a resistance that had been afforded time to 
harden, helped by the cement of French reserves which were 
now being poured into the breach. A further effort on April 4 
had still less success and Ludendorff, rather than be drawn into 
a n  attrition struggle, suspended the attack towards Amiens. With 
a large part of his reserves holding the vast bulge south of the 
Somme, Ludendorff turned, if without much confidence and 
merely as a diversion, to  release, on April g, his "St. George I." 
attack. (See LYS, BATTLE OF THE, 1918.) I t s  astonishing early 
success against a weakened front led him to convert it bit by 
bit into a major effort. The British were desperately close to 
the sea, but their resistance stopped the German tide after a 
10 m. invasion just short of the important railway junction of 
Hazebrouck, and an attempt to widen the front towards Ypres 
was nullified by Haig's swinging his line back just before and 
by the gradual arrival of French reinforcements. Haig com- 
plained strongly that Foch was too slow in sending French re- 
serves northward, but the event justified Foch's reluctance to 
commit himself thither and his seeming excess of optimism in 
declaring that the danger was past. Ludendorff had doled out 
reserves sparingly, usually too late and too few for real success; 
so apprehensive that his new bulge would become another sack, 
that after the capture of Kenmel Hill, when opportunity opened 
its arms, he stopped the exploitation for fear of a counter-stroke. 

Thus Ludendorff had fallen short of strategic results; on the 
other hand he could claim huge tactical successes-the British 
casualties were over 300,000. The British lion had been badly 
mauled, and although \fresh drafts to the number of 140,000 
were hurried out from England and divisions brought back from 
Italy, Salonika and Palestine, months must elapse before it could 
recover its offensive power. Ten British divisions had to be 
broken up temporarily, while the German strength had now 
mounted t o  208, of which 80 were still in reserve. A restgration 
of the balance, however, was now in sight. A dozen American 
divisions had arrived in France and, responding to the call, great 
efforts were being made to swell the stream. Further, Pershing, 
the American commander, had placed his troops a t  Foch's dis- 
posal for use wherever required. For Germany the sands were 
running out, and, realizing this, Ludendorff launched his 
"Bliicher" attack between Soissons and Reims, on May 27. Fall- 
ing by  surprise with 15 divisions against seven, it  swept over 
the Aisne and reached the Marne on May 30, where its impetus 
died away. (See CHEMIN-DES-DAMES, BATTLE OF THE, 1918.) 
This time the German superiority of force had not been so pro- 
nounced as before nor aided by nature's atmospheric cloak. I t  
would seem that the extent of the opening success was due in 
part to the strategic surprise-the greater unexpectedness of the 
time and place of the blow-and in part to  the folly of the local 
army command in insisting on the long-exploded and obsolete 
method of massing the defenders in the forward positions-there 
to be compressed cannon-fodder for the German bombardment. 
PCtain's recent instructions for a deep and elastic system of 
defence had been disregarded. This indeed, was an additional 
form of surprise, for the object of all surprise is the disloca- 
tion of the opponent's moral and mind and the effect is the same 
whether he be caught napping by deception or allows himself to 
be trapped with his eyes open. Further, the Germans' success on 
May 27, 1918, deserves study in comparison with their other 
offensives whose success was almost in mathematical ratio to 
their degree of surprise. This final year, indeed, read in the light 
of previous years, affords fresh proof that surprise-or, more 

scientifically, the dislocation of the enemy's balance-is essen- 
tial to true success in every operation of war. At the bar of 
universal history, any commander who risks lives without seeking 
his preliminary guarantee stands condemned. 

But once again Ludendorff had obtained a measure of suc- 
cess for which he was neither prepared nor desirous. The sur- 
priser was himself surprised. The attack had been conceived merely 
as a diversion, to attract the Allied reserves thither preparatory 
to a final and decisive blow a t  the British front in Flanders. But 
its opening success attracted thither too large, yet not large 
enough, a proportion of their own reserves. Blocked frontally by 
the river, an attempt was made to push west, but it  failed in face 
of Allied resistance-notable for the appearance of American 
divisions a t  Chateau-Thierry, where they gallantly counter- 
attacked. 

Ludendorff had now created two huge bulges, and another 
smaller one, in the Allied front. His next attempt was to  pinch 
out the Compihgne "tongue" which lay between the Amiens and 
Marne bulges. But this time there was no surprise, and the 
blow on the west side of the "tongue," June g, was too late to  
coincide with the pressure on the east. A month's pause followed. 
Ludendorff was anxious to strike his long-cherished decisive blow 
against the British in Belgium, but he considered that their re- 
serves here were still too strong, and so again decided to take the 
line of least tactical resistance, hoping that a heavy blow in the 
south would draw off the British reserves. He had failed to 
pinch out the Compihgne "tongue" on the west of his Marne 
salient; he was now about to  attempt the same method on the 
east, by attacking on either side of Reims. But he needed an 
interval for rest and preparation, and the delay was fatal, giving 
the British and French time to recuperate, and the Americans to 
gather strength. The British divisions previously broken up 
had now been reconstituted, and as a result of an urgent appeal 
made to President Wilson in the crisis of March, and the provi- 
sion of extra shipping, American troops had been arriving at  the 
rate of 300,000 a month since the end of April. The tactical 
success of his own blows had been Ludendorff's undoing; yield- 
ing to their influence, he had pressed each too far and too long, 
so using up his own reserves and causing an undue interval be- 
tween each blow. H e  had driven in three great wedges, but none 
had penetrated far enough to sever a vital artery, and this stra- 
tegic failure left the Germans with an indented front which 
invited flanking counter-strokes. 

X. THE FINAL PHASE 
T h e  Turning of t h e  Tide.--On July 15 Ludendorff launched 

his new attack, but its coming was no secret. East of Reims it  
was foiled by an elastic defence, and west of Reims the German 
penetration across the Marne merely enmeshed them more deeply 
to their downfall-for on July 18 Foch launched a long-prepared 
stroke against the other flank of the Marne salient. (See MARNE, 
SECOND BATTLE OF THE.) Here PCtain, who directed the opera- 
tion, turned the key which Ludendorff lacked, using masses of 
light tanks to lead a surprise attack on the Cambrai method. The 
Germans managed to hold the gates of the salient open long 
enough to draw their forces back into safety and straighten their 
line. But their reserves were depleted, Ludendorff was forced 
to postpone if not yet to abandon the offensive in Flanders and 
the initiative definitely and finally passed to the Allies. Foch's 
first concern was to keep it, by giving the enemy no rest while his 
own reserves were accumulating. T o  this end he arranged with 
Haig, PCtain and Pershing for a series of local offensives, aimed 
to free the lateral railway communications and to improve the 
position of the front ready for further operations. To  Haig 
he proposed an attack in the Lys sector, but Haig saw "no advan- 
tage in an advance over this flat and marshy region" and sug- 
gested instead the Somme area as more suitable and more stra- 
tegically effective. Already, before the Marne counter-stroke 
Rawlinson, commanding the British 4th Army in front of Amiens 
(q.v.), had submitted to Haig a plan for a large surprise attack 
there, and Foch agreed to this in of his own proposal. H e  
also placed under Haig the French 1st Army (Debeney) to 
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extend the attack to the south. Rawlinson's army was doubled, German people, their will-power already undermined by shortage 
and by skilful precautions the enemy were kept in the dark until, of food, and perhaps also by propaganda. 
on Aug. 8, the attack was delivered-led by 450 tanks. The blow But on Sept. I5  the Allied armies in Salonika (q.v.) attacked 
had the maximum shock of surprise, falling on an opponent who the Bulgarian front, which crumpled in a few days. Guillaumat, 
had done nothing to strengthen his position by entrenchments, who had succeeded Sarrail in Dec. 1917, had prepared the plan 
and south of the Somme the troops of the Australian and Cana- for a n  offensive, and when recalled to France in the crisis of 
dian Corps rapidly overran and overwhelmed the German for- July as governor of Paris he won over the Allied Governments 
ward divisions. By Aug. 12 when the advance came to a halt to consent to the attempt. His successor in Salonika, Franchet 
through reaching the tangled wilderness of the old 1516 battle- d'Esperey, concentrated a Franco-Serb striking force, under 
fields, if also through lack of reserves, the 4th Army had taken Michich, on the Sokol-Dobropolye sector, west of the Vardar, 
21,000 prisoners at a cost of only 20,000 casualties. Great, if not where the Bulgarians trusted to the strength of the mountain 
fully exploited, as a material success, it was far greater as a ridges and were weak in numbers. On Sept. 15 Michich attacked 
moral one. and while the British attack at  Doiran pinned a large part of the 

Ludendorff has said: "Aug. 8 was the black day of the Ger- Bulgarian reserves, he broke right through towards Uskub. With 
man army in the history of the war. . . . I t  put the decline of their army split into two parts the Bulgarians, already tired of 
our fighting power beyond all doubt. . . . Thewarmustbeended." the war, sought an armistice, which was signed on Sept. 29. 
H e  informed the emperor and the political chiefs that peace Franchet d'Esperey's achievement not only knocked away the 
negotiations ought to be opened before the situation became first prop of the Central Alliance but opened the way t o  an 
worse, as it  must. After July 18 Ludendorff had by no means advance on Austria's rear. 
lost hope and as late as Aug. 2 was ordering preparations for T h e  Collapse of Turkey.-The offensive planned for  the 
four fresh attacks, including his cherished Flanders design, if on spring in Palestine had been interrupted by the crisis in France 
a reduced scale. But after Aug. 8 these dreams vanished. The and the consequent withdrawal of most of Allenby's British 
conclusions reached at  a Crown Council held at  Spa were that troops. The depletion was made up by reinforcements from India 
"U'e can no longer hope to break the war-will of our enemies by and Mesopotamia, and by September Allenby was again ready 
military operations" and "the object of our strategy must be to to  take the offensive. (See PALESTINE, OPERATIONS IN.) He 
paralyse the enemy's war-will gradually by a strategic defensive." secretly concentrated, on the Mediterranean flank, the mass of 
In  other words the German command had abandoned hope of his infantry, and behind them the cavalry. I n  this way he changed 
victory or even holding their gains, and hoped only to avoid sur- a two to one superiority on the general front into four to  one 
render-an insecure moral foundation. a t  the decisive point. At dawn on Sept. 19 the western mass 

On Aug. 10 Foch issued a fresh directive for the preparation attacked, rolling the Turks back north-east towards the hilly 
of an "advance" by the British 3rd Army "in the general direc- interior-like a door on its hinges. Through the open doorway 
tion of Bapaume and Peronne." Meantime he wished Haig to the cavalry passed, riding straight up the coastal corridor fo r  
continue the 4th Army's frontal pressure, but Haig demurred to 30 nl., before swinging east to  cut the Turkish communications 
it  as a vain waste of life and gained his point. Economy of force and close all exits of retreat. Completely trapped, the main 
wps henceforth to be added to the advantages of the new strategy Turkish armies were rounded up, while the British cavalry ex- 
now evolved. Thus the momentum of the 4th Army had hardly ploited the victory of Megiddo by a swift and sustained pursuit 
waned, before the 3rd Army moved. From then on Foch beat a which gained first Damascus and finally Aleppo. Defenceless, 
tattoo on the German front, a series of rapid blows at different and threatened with a direct advance of Milne from Macedonia 
poi~>ts, each broken off as soon as its initial impetus waned, each on Constantinople, Turkey capitulated on Oct. 30. 
so aimed as to pave the way for the next, and all close enough in T h e  F i r s t  Peace Note.-The capitulation of Bulgaria, con- 
time and space to react on each other. Thus Ludendorff's power vinced Ludendorff that it  was necessary to take a decisive step 
of switching reserves to  threatened spots was stopped, as his towards securing peace. While he was scraping together a paltry 
balance of reserves was drained. half dozen divisions to  form a new front in Serbia, and arrang- 

On Aug. 10 the French 3rd Army had struck to the south; ing a meeting with the political chiefs, Foch's grand assaults fell 
then on Aug. 17 the French 10th Army still farther south; next, on the Western defences, Sept. 26-28, and the line threatened t o  
on Aug. 21, the British 3rd Army, followed by the British 1st crack. 
Army on Aug. 26. Ludendorff's order to the troops holding the The German supreme command lost its n e r v e o n l y  for  a 
Lys salient to retire was hastened in execution by the attacks matter of days, but that was sufficient, and reco\.ery too late. 
of the reformed British 5th Army, and by the first week in Sep- On Sept. 29 they took the precipitate decision to appeal f o r  an 
tember the Germans were back on their original starting line- armistice, saying that the collapse of the Bulgarian front had 
the strong defences of the Hindenburg line. And on Sept. 12 upset all their dispositions-"troops destined for  the Western 
Pershing completed the series of preliminary operations by eras- front had had to be despatched there." This had "fundamentally 
ing the St. Mihiel (q v ) salient-the first feat of the Americans changed" the situation in view of the attacks then being launched 
as an independent army. Pershing had originally intended to on the Western front, for though these "had so far been beaten 
make this a stepping stone to an advance towards the Briey coal- off their continuance must be reckoned with." 
fields and the eastern end of the Germans' main lateral railaay This remark refers to Foch's general offensive. The American 
near Metz, but the project was abandoned for reasons that will attack in the RIeuse-Argonne had begun on Sept. 26, but had 
be referred to later. Thus no exploitation of the success was come practically to a standstill by the 28th. A Franco-Belgo- 
attempted. British attack had opened in Flanders on the 28th, but if u n ~  

The clear evidence of the Germans' decline and Haig's assur- pleasant did not look really menacing. But on the morning of 
ance that he mould break the Hindenburg line where the German the 25th Haig's main blow was falling on the Hindenburg line, 
reserves were thickest, decided Foch to seek victory that autumn and the early news was disquieting. 
instead of postponing the attempt until 1919. All the Allied I n  this emergency Prince Max was called to be chancellor 
armies in the West were to combine in a simultaneous offensive. to negotiate a peace move, with his international reputation for  

The Collapse of Bulgaria.-But before it could develop an moderation and honour as its covering pledge. T o  bargain effec- 
event occurred in the Balkans which. in the words of Ludendorff, tively and without confession of defeat he needed, and asked, a 
"sealed the fate of the Quadruple Alliance " He had still hoped breathing space "of ten, eight, even four days, before I have 
to hold fast in his strong lines in the \irest, falling back gradually to appeal to the enemy." But Hindenburg merely reiterated 
to fresh lines if necessary, and ni th his strategic flanks in Mace- that "the gravity of the military situation admits of no delay," 
donia and Italy covered, while the German Government was and insisted that "a peace offer to our enemies be issued a t  once." 
negotiating for a favourable peace. At the same time there was Hence on Oct. 3 the appeal for an immediate armistice went 
alarm as to the moral efiect of the Western front defeats on the out to  President Wilson. It, was an open confession of defeat t o  
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the world, and even before this-on Oct. I-the supreme com- 
mand had undermined their own home front by communicating 
the same impression to a meeting of the leaders of all political 
parties. 

Men who had so long been kept in the dark were blinded by 
the sudden light. All the forces of discord and pacifism received 
an immense impulse. 

While the German Government was debating the conditions 
for an armistice and questioning Ludendorff as to the situation 
of the army for further resistance if the terms were unaccept- 
able, Foch continued his military pressure. 

T h e  Final Advance.-The plan agreed upon between Foch 
and the Allied commanders had been for a series of convergent 
and practically simultaneous attacks:- 

I and 2. By the Americans west of the Meuse, and by the 
French west of the Argonne, both in the direction of Mezihres- 
beginning on Sept. 26. (See  MEUSE-ARGONNE OPERATION.) 

3. By the British on the St. Quentin-Cambrai front in the 
general direction of Maubeuge-beginning on Sept. 27. (See 
HISDENBURG LINE,  BATTLES OF, I 918.) 

4. By the Belgian and Allied forces in the direction of Ghent 
-beginning on Sept. 28. 

The general aspect was that of a pincer-like manoeuvre against 
the vast salient jutting out between Ypres and Verdun. The 
attack towards Mezibres would shepherd that part of the Ger- 
man armies towards the difficult country of the Ardennes and 
away from their natural line of retreat through Lorraine; it was 
also dangerously close to the hinge of the Antwerp-Meuse line 
which the Germans were preparing in rear. The attack towards 
Maubeuge would threaten the other main line of communication 
and retreat through the Libge gap, but it had further to go. In 
these attacks, the Americans had the hardest natural obstacle, 
the Argonne forest; the British had to face the strongest defences 
and the heaviest weight of enemy troops. 

Pershing's attack, adding surprise to its five t o  one superiority 
in numbers, opened well, but lost impetus owing to the difficul- 
ties of supply and exploitation in  such country. When it was 
eventually suspended on Oct. 14, after bitter fighting and severe 
losses, the American army was still far distant from the vital 
railway. A new force, it was suffering the growing pains which 
the British had passed through in 1915-16. Pershing's difficul- 
ties were enhanced by the fact that he had waived his own pro- 
posal for an exploitation of the St. Mihiel success towards Rletz 
in view of Haig's objection to a move which, however promising 
in its ultimate aim, would diverge from the general direction of 
the other Allied attacks. Haig desired that Pershing's attack 
should converge towards his in order more immediately to ease the 
task of the British troops. Foch's original plan for the general 
offensive had accordingly been readjusted, and in consequence 
Pershing had not only a more difficult sector but a bare week in 
which to prepare his blow. The shortness of time led him to 
use untried divisions instead of switching the more experienced 
divisions used at  St. Mihiel. But in the outcome, Haig's insist- 
ence was proved unnecessary, for the British attack broke 
through the Hindenburg line before the Meuse-Argonne attack 
had drawn away any German division from his front. 

Haig, by pushing forward his left wing first, facilitated the 
attack of his right on the strongest section of the Hindenburg 
line-the Canal du Nord-and by Oct. 5 the British were through 
the German defence system, with open country beyond. But on 
this front the attackers were in actually inferior numbers to the 
defenders, their tanks were used up, and they could not press 
forward fast enough to endanger the German retreat. 

Within a few days the supreme command became more cheer- 
ful, even optimistic when it saw that breaking into the Hinden- 
burg line had not been followed by an actual break-through of 
the fighting front. More encouragement came from reports of 
a slackening in the force of the Allies' attacks, particularly in the 
exploitation of opportunities. Ludendorff still wanted an armis- 
tice, but only to give his troops a rest as a prelude to further 
resistance and to ensu;e a secure withdrawal to a shortened 
defensive line on the frontier. By Oct. 1 7  he even felt he could 

do it without a rest. I t  was less that the situation had changed as 
that his impression of it had been revised. I t  had never been 
quite so bad as he had pictured it on Sept. 29. But his first 
impression had now spread throughout the political circles and 
public of Germany-as the ripples spread when a pebble has 
been dropped in a pool. 

The combined pressure of the Allied armies, and their steady 
advance, were loosening the will-power of the German Govern- 
ment and people. The conviction of ultimate defeat, slower to 
appeal to them than to the army chiefs, was the more forcible 
when it was realized. And the indirect moral effect of military 
and economic pressure was accentuated by the direct effect of 
peace propaganda, skilfully directed and intensively waged by 
Northcliffe. The "home front" began to crumble later but i t  
crumbled quicker than the battle front. 

The  Collapse of Austria.-The last Austrian attempt at  an 
offensive on the Italian front, in conjunction with the German 
assaults in France, had been repulsed on the Piave in June. Diaz 
waited until conditions were ripe for an offensive in return, until 
Austria's internal decay was spreading and she was without hope 
from Germany. On Oct. 24 Cavan's army moved to seize the 
crossings of the Piave and on Oct. 2 7  the main attack opened, 
driving towards Vittorio Veneto (9.v.) to divide the Austrians in 
the Adriatic plain from those in the mountains. By Oct. 30 the 
Austrian army was split in two and the retreat became a rout, 
and the same day Austria asked for a n  armistice, which was 
signed on Nov. 3. 

T h e  C u r t a i n  F a l l s  on t h e  Western Front.-Already on 
Oct. 2 3  President Wilson had replied to the German requests by 
a note which virtually required an unconditional surrender. 
Ludendorff wished to carry on the struggle in hopes that a suc- 
cessful defence of the German frontier might damp the deter- 
mination of the Allies. But the situation had passed beyond his 
control, the nation's will-power was broken, and his advice was 
in discredit. On Oct. 26 he was forced to resign. 

Then, for 36 hours, the chancellor lay in coma from an over- 
dose of sleeping draught after influenza. When he returned to 
his office on the evening of Nov. 3, not only Turkey, but Aus- 
tria, has capitulated. If the situation on the Western front was 
felt to be rather easier, Austrian territory and railways were now 
available as a base of operations against Germany. Several weeks 
before, military opinion had tended to regard such a contingency, 
then unrealized, "as decisive." Next day revolution broke out in 
Germany, and swept rapidly over the country. And in these last 
days of tremendous and diverse psychological strain the "red- 
dening" glare behind was accentuated by a looming cloud on the 
Lorraine front-where the renewed American pressure, since 
Nov. I ,  was on a point more sensitive than other parts, where 
"they must not be allowed to advance if the Antwerp-Meuse line 
was to be held any longer." If this continued the Rhine and not 
the frontier would have to be the next line of resistance. 

But hourly the revolution was spreading, fanned as peace 
negotiations were delayed, by the Kaiser's reluctance to abdicate. 
Compromise with the revolutionaries was the only chance, and 
on Nov. 9 Prince Max resigned to the Socialist Ebert. Ger- 
many had become a republic in outward response t o  President 
Wilson's demand and in inward response to the uprising of the 
German people against the leaders who had led them into disaster. 
The German fleet had already mutinied when their commanders 
sought to send them out on a forlorn hope against the British. 

On Nov. 6 the German delegates left Berlin to  treat for a n  
armistice. Their acceptance of the severe terms was hastened 
less by existing military events than by collapse of the "home 
front," coupled with the imminence of a fresh blow. The Allied 
advance was still continuing, in some parts seeming to gather 
pace in the last days, but the main German forces had escaped 
from the perilous salient, and their complete destruction of roads 
and railways made it impossible for supplies to keep pace with 
the advancing troops. A pause must come while these communi- 
cations were being repaired, and thus the Germans would have 
breathing space to rally their resistance. The advance reachea 
the line Pont & Mousson-Sedan-Mezihres-Mons-Ghent by Nov. 
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Allies 
Russia . . . . 
France? . . . . 
Brit.Empt . . . 
Italy . . . . . 
u . S . ~ .  . . . . 
Japan . . . . . 
Rumania . . . . 
Serbia . . . . . 
Belgium . . . . 
Greece . . . . 
Portugal . . . . 
Montenegro . . . 

Total . . . . 

Central Powers 
Germany . . . . 
Austro-Hungary . . 
Turkey . . . . 
Bulgaria . . . . 

Total . . . . 
G. Total . . . 

* Includes deaths from all causes. t Official figures. $ Includes Marines serving with the Army. 1 Includes "Died of Wounds'z (14,500). 
$ See note '"J.'? 

MILITARY CASUALTIES IN T H E  WORLD WAR, A S  ESTIMATED BY THE KILLED & DIED WOUNDED 
UNITED STATES WAR DEPARTMENT 

11-the line of the opening battles in 1g14-but strategically it 
had come to a standstill. 

T o  meet this situation Foch had concentrated a large Franco- 
American force, of 28 divisions and 600 tanks, to strike below 
Metz directly east into Lorraine. The general Allied advance had 
almost absorbed the enemy's reserves, and now this decisive 
manoeuvre was to fall on his bared flank. I t  promised the chance 
of turning the whole of his new line of defence and if rapidly 
successful might intercept his retreat. In addition Trenchard's ,,,, 
Independent Air Force was about to bomb Berlin, on a scale 
hitherto unattempted in air warfare. And the number of American SULGAR' 

divisions in France had risen to 42. Whether this final thrust, TOTAL 21.219.452 

intended for Kov. 14, would have solved the hitherto insoluble - 
problem of maintaining the momentum of advance after an initial 
break-through can never be known. But the attempt was unnec- lessness, and history attests that loss of hope and not loss of lives 
essary. For with revolution at  home and the gathering men- is what ultimately decides the issue of war. The intangible all- 
ace on their frontier, the German delegates had no option but pervading factor of the blockade intrudes into every consideration 
to accept the drastic terms of the Armistice, which was signed of the military situation. 
in Foch's railway-carriage in the Forest of Compiitgne a t  5 A.M. The naval factor again intervenes in the question whether 
on Nov. 11, and a t  11 o'clock that morning the World War Germany could have avoided capitulation in Nov. 1918 and 
came to an end. whether, but for the revolution, her armies could have stood firm 

on their own frontiers. For even if the German people, roused 
XI. EPILOGUE t o  a supreme effort in visible defence of their own soil, could 

Controversy has long raged as t o  what was the deciding act have held the Aliied armies a t  bay the end could only have been 
of the conflict, what were the causes of victory, and, even less postponed-because of the grip of sea-power. 
profitably, which country won the war. But in hastening the surrender, in preventing a continuance 

The truth is that no one act, still less one cause, was, or of the war into 1919 military action ranks foremost. Hence the 
could be, decisive. The Western front, the Balkan front, the success of the Allied armies is chief among the immediate causes 
tank, the blockade and propaganda have all been claimed as of victory. That conclusion does not necessarily, or even natu- 
the cause of victory. All claims are justified, none is wholly rally, imply that a t  the moment of the Armistice Germany's mili- 
right. I n  this new warfare between nations victory is a cumu- tary power was broken or her armies decisively beaten. Nor that 
lative effect, to  which all weapons-military, economic, and the Armistice was a mistaken concession. Rather does the record 
psychological-contribute. Victory comes, and can only come, of the last "hundred days," when sifted, confirm the immemorial 
through the utilization of all the resources existing in a modern lesson that the true aim in war is the mind of the hostile rulers, 
nation. not the bodies of their troops; that the balance between victory 

Among the fundamental causes of Germany's surrender the and defeat turns on mental impressions and only indirectly on 
blockade, wielded by the British navy, is seen to assume larger physical blows. I t  was the shock of being surprised and the 
and larger proportions as the fog of war disperses in the clearer feeling that he was powerless to counter potential strategic moves 
light of these post-war years. I t  was a constructive hold which which shook Ludendorff's nerve more than the loss of prisoners, 
the Germans werepowerless to  loosen. Helplessness induces hope- guns, and acreage. 
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I t  is even more futile to ask which country won the war; France 

did not nin the war. but unless it had held the fort ~ h i l e  the 
forces of Britain were preparing and those of the United States 
were still a dream the release of civilization from this nightmare 
of militarism \+auld have been impossible. 

Great Britain did not min the war, but without its command of 
the sea, its financial support and its army to take over the main 

F R O M  C A R L T O N  H A Y E S ,  " B R I E F  H I S T O R Y  O F  T H E  W O R L D  W A R  ( M A C M I L L A N )  

burden of the struggle from 1916 onward, defeat would have been 
inevitable. 

The Lnited States did not win the war, but without its eco- 
nomic aid to ease the strain. without the arrival of its troops to 
turn the numerical balance, and. above all, without the moral 
tonic which their coming gave, victory would have been im- 
possible. 

Finally, whatever be the verdict of history on its policy, un- 
stinted tribute 1s due to the incomparable endurance and skill 
with which Germany more than held its own for four years 
against superior numbers, an epic of military and human achieve- 
ment. 

The development of the means and methods of warfare dur- 
ing the struggle are described in the following articles: AIR WAR- 
FARE ; ARTILLERY ; CAVALRY ; INFANTRY ; STRATEGY ; TACTICS ; 
TANK. 

The campaigns and battles have received separate and detailed 
treatment in articles such as the following: CAMBRAI, BATTLE OF; 
CAPORETTO, BATTLE OF ; DARDANELLES CAMPAIGN ; FRONTIER. BAT- 
TLES OF THE; JUTLAND, BATTLE OF; LEMBERG, BATTLES OF; LUCK 

(LUTSK), BATTLES OF; MARNE, THE FIRST BATTLE OF THE; 
MARNE, SECOND BATTLE OF THE; NAREW, BATTLES OF THE; 
NAROCZ. BATTLE OF LAKE; PRZEMYSL, SIEGES OF; SALONIKA 
CAMPAIGNS, 1 1 - 1 8 ;  SERBIAN CAMPAIGNS (1914-1915) ; 
SOIVIME, BATTLES OF THE, 1916; VERDUN, BATTLES OF; YITTORIO 
\'ENETO, BATTLE OF; YPRES, THE BATTLE OF,  1914; YPRES, 
THE BATTLES OF, 1915; UPRES, BATTLES OF, 1917; \-SER, 

WAR I 
BATTLE OF THE. 

The mechanism of war, the organization of naval, military 
and air forces, and the scientific aspects of military machinery 
are also dealt with in such articles as those on ADMIRALTY; AIR 

FORCES; BALLISTICS; BRIDGING, MILITARY; CAMOUFLAGE; CHEM- 
ICAL WARFARE; FLAME THROWER; INTELLIGENCE, MILITARY AND 

POLITICAL; MINE, NAVAL; TRANSPORT, MILITARY; ORDNANCE; 
PAR.AVANE; RANGE FINDERS ; SMALL ARMS, MILITARY; SUPPLY 

AND TRANSPORT, MILITARY. (B. H. L. H.) 
NAVAL 

To follow the world-wide ramifications of naval operations dur- 
ing World War I it is best to consider. year by year, the events 
in each area. At the outset they covered all the seas of the earth, 
but as the net was drawn around the Central Powers, the area of 
naval warfare was gradually reduced to European waters and 
to the seas around the British Isles. In addition to classical 
fleet and cruiser actions, commerce raiding and blockade tactics, 
all of which aided greatly in bringing the war to a close, World 
War I saw the emergence of the submarine as a potent naval 
weapon and brought about many of the earliest experiments con- 
cerned with the operation of aircraft from and against naval ves- 
sels. 

Preliminary Moves.-In July 1914 in place of the usual 
summer manoeuvres, a test mobilization of the British fleet in 
home waters was carried out. The ships of the 2nd and 3rd 
fleets, their crews completed from the reserves, joined the 1st 
fleet at Portland on July 16th for exercises in the channel. On 
July 2 3 ,  the day of the Austrian ultimatum to Serbia, the fleets 
were ordered to disperse. The ships of the 2nd and 3rd fleets 
returned to their home ports. 

The 1st fleet remained at  Portland, the defense flotillas were 
sent to their stations around the coast, and at  the same time 
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G E R M A N  WAR Z O N E ,  FEBRUARY 1915 

the Mediterranean fleet was ordered to concentrate at  Malta. 
On July 29 the 1st fleet left Portland for Scapa Flow, and, by 
Aug. 2 the 1st and 2nd fleets were a t  their war stations, the 3rd 
fleet was on the move, the defense flotillas were at  their posts, 
and the organizations for taking up auxiliaries and for arming 
merchant liners were in force. On Aug. I the order for general 
mobilization was issued, followed next day by the calling up of 
the naval reserve. Because of the recent exercise the machinery 
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. . . . .  ( submarines . 2 1 . .  The shifting of the British army base from the Channel Ports 

*Including "Canopus,, and U M ~ ~ ~ ~ ~ ~ ~ ~ , U  obsolete ships of the to St. Nazaire, following the retreat from Mons threw a heavy 
third fleet. burden upon the navy and especially upon the Admiralty trans- 

tIncluding ro obsolete "JVittelsbach" class stationed in the Baltic. port service. Ships could no longer be spared for the Ostend 
$116 attached to Grand Fleet and Harwich Force. Remainder were diversion and the Royal Marine brigade was withdrawn on Aug, 

old boats employed in patrol flotillas. 
$Number is uncertain. 31. The moving of the base began on Sept. 2 and was smoothly 
710 of these were non-seagoing river gunboats. and rapidly completed. 

of these were old ships of the "P" class. In  the last days of August, German mines, laid in the open 

of mobilisation worked smoothly and by the morning of Aug. 4 THE NORTH SEA AND CHANNEL 1914 

the state of naval readiness around the British Isles was such as T h e  Commencement  of Hostilities.--On the morning of 
to preclude the possibility of surprise before the outbreak of Aug. 4 the Grand Fleet, commanded by Admiral Sir John Jellicoe, 
hostilities. left Scapa Flow on the first of its many "sweeps" through the 

The German High Sea Fleet, which had been visiting Nor- North Sea. I t s  object was to intercept any German commerce 
wegian ports, was recalled. By July 30 all ships had returned to raiders that might put to  sea before war was declared. At 
Wilhelmshaven and Kiel and no German ships were sighted by the 11 P.M. that night all ships received the fateful wlreless mes- 
British Fleet as it passed northward to its war stations. sage to "commence hostilities against Germany." For three days 

Dis t r ibu t ion  of Fleets.-The following table shows the dis- the fleet cruised without seeing an enemy and on Aug. 7 returned 
to Scapa. The 10th Cruiser squadron, drawn from 3rd fleet 
cruisers, was not yet complete and this shortage of cruisers en- 
abled one raider, the "Kaiser Wilhelm der Grosse," t o  escape 
through the cordon. Meanwhile the Harwich Force (Commodore 
Tyrwhitt) made a search of the Heligoland Bight, which resulted 
in the sinking of the minelayer "Konigin Luise" by the  "Am- 
phion." But the German mines had been laid and the  "Amphion" 
ran into them on her return and was sunk. Thus early was first 
blood drawn upon both sides and Germany showed her intention 
to disregard, not only the customs of the sea, but her own signa- 
ture to the Hague convention, by laying mines without warning, in 
international waters. 

T h e  E x p e d i t i o n a r y  Force.-The decision, on Aug. 5 ,  t o  send 
the Expeditionary Force to France threw upon the navy the 
duty of safeguarding its passage. I n  the Channel were stationed 
the jth, 7th and 8th Battle squadrons (eighteen pre-dread- 
noughts) with one French and two British Cruiser squadrons. 
The Dover Straits were guarded by British and French destroyer 
and submarine flotillas, and an aerial patrol was established be- 
tween the North Foreland and Ostend. Further north the Har- 
wich Force patrolled the "Broad Fourteens" to the Dutch coast 
and the Grand Fleet took up a position in the centre of the 
North Sea, its cruisers and destroyers spread southward, ready 
to counter any move of the High Sea Fleet. Several unsuccessful 
submarine attacks were made upon ships of the Grand Fleet and 
on Aug. g, "U. 15" was rammed and sunk by the cruiser "Bir- 
mingham" close to the fleet rendezvous. Regardless of the sub- 
marine risk, the fleet maintained its watch and from Aug. 15 t o  
17, when the bulk of the troops were afloat the Heligoland Bight 
was closely blockaded. Nothing was seen of the German fleet, 
whose inertness appeared surprising, it  not then being realised that 
the policy of the German High Command was to  preserve its 
fleet and to make only minor attacks with submarines and mines. 
By Aug. 18 the first four divisions were in France without the 
lbss of a man and five days later the 5th Division was safely 
across. The enemy made their only appearance on Aug. 18, when 
two cruisers were sighted but escaped without being brought t o  
action. The safe transport of the main body of troops being 
complete the Grand Fleet battleships withdrew to the west coast 
of Scotland, leaving two battlecruisers in the Humber t o  support 
the southern force. 

Hel igo land  Bight  Action.-To assist the Belgian army in 
creating a diversion on the German flank a brigade of Royal 
Marines was sent to Ostend: they landed with difficulty, in bad 
weather, on Aug. 27-28 from battleships of the Channel Fleet. 
This force being exposed to a sudden blow from the German Fleet, 
the Harwich flotillas, supported by battlecruisers and cruisers 
from the Grand Fleet, made an organised drive towards the Ger- 
man coast on the morning of Aug. 28. The outcome was the 
battle of the Heligoland Bight (9.v.) in which three German light 
cruisers and a destroyer were sunk and several other ships dam- 
aged, whilst the damage to British ships was small. This success 
in the first serious contact with the enemy at  sea, did much to 
dispel the gloom cast by the retreat of the Allied armies before 
the German advance. 

tribution of the British and German 
hostilities. 
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sea off the Humber and Tyne caused the loss of several neutral 
ships and of the minesweeping gunboat "Speedy." Submarines 
were active in the North Sea and on Sept. I, the report that one 
had entered Scapa Flow caused the Grand fleet to put hurriedly 
t o  sea. After sweeping in force to  the Skaagerak the fleet re- 
turned on Sept. 5 to Loch Ewe to fuel and on that day the 
British navy suffered its first loss by submarine attack, when the 
scout "Pathfinder" was sunk by "U. 29." 

On Sept. 10, in order to  cover the passage of the 6th Division 
to France, a great sweep was made through the North Sea by 
the Grand Fleet supported by the Harwich Force and the Channel 
squadron. The Bight of Heligoland was searched but no German 
ships were seen excepting several submarines, one of which was 
rammed by the "Zealandia." On Sept. 12 the British submarines 
scored their first success when "E. g" sank the cruiser "Hela" off 
Heligoland. The High Sea Fleet being known to be escorting troops 
in the Baltic, the opportunity was taken to give the Grand Fleet 
a few days rest, the first since war broke out. The fleet arrived 
a t  Loch Ewe on Sept. 13: its rest was but a short one for on the 
17th it  was again sweeping down the North Sea to the Horns 
Reef following the sinking of the "Cressy," '(Hague" and 
iiAboukir." These three cruisers were sunk within an hour by a 
single submarine ("U. 9"). They were steaming in line abreast 
on the "Broad Fourteens" patrol, having been deprived of their 
destroyer support by bad weather. The "Aboukir" was hit first 
and the other two were torpedoed in succession as they closed to 
pick up survivors. I n  this disaster 1,400 lives were lost: and 
orders were given that in future, heavy ships were not to stop to 
pick up  survivors of consorts torpe.doed by submarines, nor were 
armoured ships to be used for patrol or examining merchant 
ships in submarine waters. 

T h e  F a l l  of Antwerp.- In the closing days of September, 
the Belgian Government asked for assistance in the defence of 
Antwerp. Some naval guns were sent and a brigade of Royal 
Marines reached the city on Oct. 2, followed by two untrained 
brigades of the newly formed Royal Naval Division. On Oct. 2 

the eastern approach to the Dover Straits was closed by a mine- 
field, extending from the Goodwins to Ostend, every publicity 
being g i v x  to its limits. The 7th Division was landed at Zee- 
brugge on Oct. 7 without loss, in spite of a number of s~bmarine 
attacks, but this desperate attempt to support the Belgian Army 
failed. Antwerp surrendered on Oct. 10 and the coast ports fell 
into the hands of the enemy as the Belgian Army retreated to the 
line of the Tser. One of the Naval Brigades, in the retreat, was 
forced across the Dutch frontier and interned. The German pur- 
suit of the exhausted Belgian Army along the coast was stayed 
by the gallant work of a British flotilla under the command of 
Rear-Admiral Hood. 

Meanwhile the Harwich Force watching for a move on the part 
of the Germans, obtained its reward on Oct. 16, when the "Un- 
daunted" and four destroyers h e t  and chased four German de- 
stroyers and sank them all. This was the only attempt, apart from 
submarine activities. by the German navy to interfere on the Bel- 
gian Coast a t  this phase. 

S u b m a r i n e  Menace t o  t h e  G r a n d  Fleet.-The last days of 
September saw the Grand Fleet a t  Scapa Flow and from Oct. 2-12 

the whole fleet was at  sea engaged in safeguarding the passage of 
the Canadian convoy. On Oct. 7 a German submarine entered 
Loch Ewe, rendering that place unsafe as a fleet anchorage. The 
fleet returned to Scapa Flow, where a partial submarine obstruc- 
tion was in place, on Oct. 12. At this time submarines were active 
in the vicinity of the northern bases and several attacks were made 
upon patrolling cruisers. On Oct. 15 the cruiser "Hawke" was 
sunk with heavy loss off the Aberdeen coast and the next day a 
submarine was again reported inside Scapa Flow. Knowing that 
the German fleet was still in the Baltic, Jellicoe decided to seek 
a safe anchorage to the westward until the submarine defences 
of Scapa Flow could be made secure. On Oct. 2 0  he took the 
fleet to Lough Swilly where it  remained until the end of the 
month, resting and carrying out practices. Meanwhile three 
British "E" class submarines had entered the Baltic. They were 
not successful in attacking the German fleet, but their presence 

caused much anxiety and gave moral support to  the Russian fleet. 
Loss of t h e  "Audacious."-On Oct. 26, whilst carrying out fir- 

ing practices off Lough Swilly, the battleship "Audacious" struck 
a mine. In spite of endeavours to tow her into harbour, she sank 
some hours later, her crew being saved. The loss was a serious 
one and came at  an unfortunate moment. On that day the Belgian 
army supported by Hood's flotilla were making their last grim 
stand upon the Yser and news of the Grand Fleet so far away 
might tempt the Germans to strike a blow at  Hood before help 
could reach him. Also war with Turkey hung in the balance and 
news of a disaster to the Grand Fleet might have affected the 
issue Consequently the Government kept the loss secret until the 
necessity was past. 

Lord Fisher.-On Oct. 29 Lord Fisher (9 .v . )  relieved the 
blarquis of Milford Haven as First Sea Lord. A conference was 
held at  the Admiralty, which Admiral Jellicoe attended, to decide 
upon future naval policy. On Nov. 2 the British Government 
declared the whole of the North Sea a prohibited area and warned 
all neutrals that, unless they adhered to the routes prescribed by 
the British authorities, they used the area at  their own risk. On 
Nov. 3 a German cruiser squadron appeared off the Suffolk coast 
in the morning mist, fired a few shells on to the beach at  Gor- 
leston and at  the old gunboat ['Hazard" and retired. The battle 
squadrons having left Lough Swilly on Kov. 2, remained in the 
north part of the North Sea whilst a search was made by the 
battlecruisers and light forces, and returned to Scapa Flow on 
Nov. 17. The German cruiser "Yorck," on her way home from 
the Gorleston raid, struck a mine off the Jade River and was sunk. 
The defences of Scapa Flow were now far enough advanced to 
give a certain sense of security to the fleet, but between Nov. 
23-26, when the fleet was absent in support of aerial operations 
in the Heligoland Bight, six submarines were sighted close to  the 
base and one ("U. 18") was sunk by the local defence flotilla. 
Nov. 26 was marked by the loss of the battleship "Bulwark," 
which blew up at Sheerness owing to accidental ignition of cordite 
and sank with great loss of life. 

The Scarborough Raid.-The Grand Fleet returned to Scapa 
Flow on Nov. 27 and there followed a month of gales of excep- 
tional violence which delayed the completion of the submarine 
defences. On Dec. 15 a German force was reported a t  sea and 
the 2nd battle squadron and battlecruisers were sent south. The 
weather was so heavy that some of the light cruisers and de- 
stroyers had to be left behind, and to this fact and to the mist, 
the German force that raided Scarborough and the Hartlepools 
on Dec. 16, owe their narrow escape. The two towns were bom- 
barded, 1 2 0  civilians were killed and over 400 wounded and, after 
laying mines off the Yorkshire coast, the Germans retired. In  
the mist and heavy sea a short, indecisive fight took place be- 
tween the light forces, but the heavy ships, although very close, 
did not sight one anpther. The Grand Fleet swept in full force 
into the Bight on that day and Dec. 17, but the enemy had retired 
behind his minefields. I t  returned to Scapa on Dec. 2 0  and on 
Christmas Day was again in the Heligoland Bight, supporting 
an air raid upon Cuxhaven, after which it returned to Scapa on 
Dec. 27 in a heavy gale. 

THE TRADE ROUTES 1914 

Germany's oceanic trade was brought to  a standstill a t  the 
very outset of the war, the approaches to her Home Ports being 
closed by the British Fleet, and with the cutting of the German 
cables in the Dover Straits on Aug. 5, she was isolated from the 
ports of the world. At the outbreak of hostilities there were per- 
manent British squadrons stationed in China, Australia, the East 
Indies, a t  the Cape and in the Mediterranean, while the Home 
fleet protected the all important trade routes of the Atlantic. In 
August 1914, there was one light cruiser in the South Atlantic and 
the 4th Cruiser squadron (Craddock), detached from the 1st fleet, 
was in the West Indies. The 5th Cruiser squadron (Stoddart) 
was at once dispatched to the mid-Atlantic, between Africa and 
Brazil. and the ships of the 6th Cruiser squadron were scattered 
on special escort duties on the Atlantic Routes. The 9th Cruiser 
squadron (de Robeck) operated between Finisterre-Azores-Ma- 
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deira; the 10th Cruiser squadron (de Chair) formed the northern T h e  Fall of Tsingtau.-The primary objective of the Japan- 
patrol with the Grand Fleet; the 11th Cruiser squadron was sta- ese was the German stronghold at  Tsingtau. As soon as  war 
tioned off the west coast of Ireland and the 12th Cruiser squad- was declared the port was blockaded by the Japanese Fleet and 
ron, supported by a French squadron, guarded the Channel H.M.S. "Triumph" and Japanese troops were landed on Sept. 2. 

approaches. By Sept. 21 the fortress was invested by  land and sea and on 
Germany was credited with the intention of arming merchant the next day, British troops having joined the Japanese, the gen. 

ships as commerce raiders and the small enterprise she displayed era1 attack commenced. Tsingtau held out until Kov. 7 when it 
in this directio~l was one of the surprises of the early months of surrendered. 
the war. Only five such ships appeared: the "Kaiser Wilhelm der T h e  Pacific Expeditions.- The Australian squadron, under 
Grosse," which evaded the Grand Fleet, the "Kronprinz Wilhelm" Admiral Patey concentrated a t  Port Moresby on Aug. 7 and, on 
from New York, the "Cap Trafalgar" from the River Plate, the gth, appeared off Rabaul, the government centre of German 
the "Cormoran" and "Prince Eitel Friedrich" in China. The New Guinea. No German ships were present and after destroying 
"Dresden" and "Karlsruhe," in the West Indies, were the only telegraphic communication the squadron sailed to  meet the New 
German cruisers in the Atlantic. Zealand Samoa Expedition a t  Suva. Von Spee's whereabouts being 

The British 11th and 12th Cruiser squadrons, besides protecting unknown, the presence of the battlecruiser "Australia" with this 
trade, were a t  first occupied in safeguarding the passage of the expedition was necessary. Samoa surrendered on Aug. 30 and 
Expeditionary Force. De Robeck kept a close watch upon the Patey sailed to escort the Australian expedition against Rabaul. 
Spanish ports where some of the 70 interned German ships were Little resistance was made to the landings on Sept. 11 and Ger- 
suspected of trying to get to  sea and arm. Kone did so and on man New Guinea, with the Bismarck Archipelago, capitulated on 
Aug. 26 the "Highflyer," of his squadron, found the "Kaiser Sept. 15. Patey's force was thus freed to attend to the Aus- 
Wilhelm der Grosse" coaling off the African Coast and sank her. tralian and Kew Zealand convoys, as by this time it was certain 

T h e  N o r t h  Atlantic.-The "Dresden" was at  Port au Prince that von Spee's destination was South America. 
(Haiti) on July 26, and the "Karlsruhe" at  Havana on July 28. T h e  "Emden."'-On Aug. 28 the German light cruiser "Emden" 
Both sailed for unknown destinations and Craddock sent the "Ber- entered the Indian Ocean by way of the Molucca Strait and after 
wick" and "Bristol" to locate them, following himself in the being nearly found by the British cruiser "Hampshire" on 
"Suffolk." On Aug. 6 the 'LSuffolk" came upon the "Karlsruhe" Sept. 4 she made her dramatic appearance off the River Hoogly 
engaged in arming the "Kronprinz Wilhelm." The merchant ship on Sept. 14. She ranged the Bay of Bengal until Sept. 25, bom- 
made off and the "Suffolk" chased the "Karlsruhe" until dark, barding Madras on the ~ 2 n d .  Then for a month she cruised in 
when she was headed off by the "Bristol." A short moonlight ac- the western approaches to  Ceylon, coaling a t  Diego Garcia. On 
tion ensued, but the German's superior speed enabled him to es- Oct. 21, after a narrow escape from the "Hampshire" and the 
cape. The "Dresden's" whereabouts were unknown and Craddock, armed merchant cruiser "Empress of India," she crossed the In- 
anxious for the safety of the North Atlantic trade, took his squad- dian Ocean, appearing off Penang on the 28th. There she sank 
ron to the northern area. Several German ships in h'ew York the Russian cruiser "Zhemchug" and the French destroyer 
were expected to  attempt to get to sea and arm, but none ven- "Mousquet," and doubled back round the north of Sumatra. Un- 
tured to move and by Aug. 13 the "Karlsruhe" had been located able to  find her storeships, which had been sunk by the "Yar- 
a t  C u r a ~ o a  and the "Dresden" off Pernambuco. The Admiralty mouth," she made for the Cocos Islands. There on Nov. gth, she 
on that day stated that British trade in the North Atlantic was was brought to  action and sunk by H.M.A.S. "Sydney," so ending 
proceeding as usual. Craddock, with his flag now in the ('Good her remarkably successful raiding career in  which she had sunk 
Hope," sailed south in search of the two German cruisers. Leav- 15 ships. 
ing two French cruisers to watch the West Indies, he searched the V o n  Spee in t h e  Pacific.-With Japan's entry into the war, 
Pernambuco and mid-tltlantic areas and then joined hands with von Spee's position in Chinese waters became untenable, and he 
Stoddart. By the beginning of September, a number of armed decided to make for South America. After despatching the "Em- 
merchant ships had joined the British Cruiser squadrons, which den" on her memorable cruise, he sailed east, passing through the 
were also reinforced by four old battleships. By this time the Marshall Islands on Aug 22. Here he detached the "Nurnberg" 
North Atlantic was clear of enemy cruisers and owing to the to  Honolulu and sailed himself for Christmas Island. Arriving 
movements of the squadron ucder von Spee, interest was trans- on Sept. 6, the "Nurnberg" rejoined next day, having cut the 
ferred to the southern part of that ocean, to  which Craddock's British cables a t  Fanning Island. On Sept. 14 von Spee appeared 
command was specially allocated. off Samoa and finding the place already in British hands, again 

The "Cap Trafalgar" which left the River Plate on Aug. 2 2  was sailed east. By this date Craddock had taken over the command 
found by the "Carmania" on Sept. 14 off Trinidada Island. After of the South Atlantic and was coming south in  search of the 
spirited action between the two armed merchant ships, the Ger- "Dresden." Von Spee, after bombarding Tahiti on Sept. 22, 
man ship sank and t l ~ e  damaged "Carmania" crawled back to visited the Marquesa Islands on Oct. I and arrived a t  Easter 
Gibraltar for repairs. With the West Indian cruisers pre-occupied Island on Oct. 12. Here he was joined by the light cruisers "Leip- 
in matching the newly opened Panama Canal, the "Karlsruhe" zig" from h'orth America and "Dresden" from the Atlantic. On 
was successful as a raider until she blew up at sea on Nov. 4 ;  Sept. I 5 Craddock was ordered to concentrate his force upon the 
she had several narrow escapes and during her three months' Falkland Islands and was promised reinforcements. H e  heard on 
career captured 17 ships. Sept. 26 that the "Dresden" was off Chile and it was by then cer- 

tain that South America was von Spee's destination. By Oct. 2 2  
THE FAR EAST AND PACIFIC 1914-15 Craddock had collected his ships at  the Falkland Islands and he 

When war was declared, Admiral Jerram was at Hongkong corn- then searched round the Horn, leaving the old and slow battleship 
pleting his mobilisation With his squadron concentrated on Aug. "Canopus" to join him through the Magellan Straits. Meanwhile 
12, he destroyed the German wireless station at Yap Island. By von Spee had arrived off Valparaiso and was cruising off the coast. 
Aug. 20 he had established a close watch on Tsingtau. Admiral Coronel  a n d  the F a l k l a n d  Is lands Battles.-Craddock, 
von Spee was at  the Caroline Islands with the cruisers "Scharn- after rounding the Horn, continued his search to the north and 
hnrst," "Gneisenau" and "Xurnberg." He left on Aug. 6 for sent the light cruiser "Glasgow" into Coronel. Von Spee hearing 
Pagan Island, where he was joined on the 12th by the cruiser of her a t  that port on Oct. 31, turned south to cut her off. Crad- 
"Emden," which had slipped out of Tsingtau, on Aug. 7 ,  with dock, having heard the "Leipzig's" wireless, was searching for her 
supply ships. At Pagan Island von Spee heard of the Japanese on his way north. Neither admiral was aware of the proximity 
ultimatum to Germany. Japan commenced hostilities against Ger- of the other until they met on the evening of Nov. I ,  and the 
many on Aug. 2 2  and Jerram was thus freed to co-operate with battle of Coronel (9.v.) was fought. The cruisers "Good Hope" 
the Australian squadron (Admiral Patey) in preventing von Spee and "Monmouth" were sunk and the other British ships made 
from breaking through to the Indian Ocean. their escape and returned to the Falkland Islands. Von Spee, after 
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his victory, paid a visit to  Valparaiso and then sailed south to St. 
Quintin Bay, about 300 miles north of the Magellan Straits. 

The  news of the Coronel defeat created consternation in Eng- 
land and immediate steps were taken to retrieve the position. The 
battlecruisers "Invincible" and "Inflexible," from the Grand Fleet, 
were placed under the orders of Admiral Sturdee, who was given 
a wide commission to seek out and destroy von Spee, wherever 
he might be, in the South Atlantic or Pacific Oceans. Sturdee left 
Plymouth on Nov. 11 and concentrated his force a t  the Abrolhos 
Rocks on Kov. 26, the same day that von Spee left St. Quintin 
Bay for the Falkland Islands. Now that von Spee's position was 
better known four other squadrons were quickly concentrated 
in order to deal with him. Patey, in the battlecruiser "Aus- 
tralia," with a squadron of British and Japanese ships watched the 
middle Pacific; a Japanese squadron was concentrated at the 
Galapagos Islands and the Battlecruiser "Princess Royal" was 
sent to the West Indies, in case von Spee should attempt to 

nelles on Aug. 10. Their escape was unfortunate as it had a far- 
reaching effect upon subsequent events in the Near East. 

After the safe passage of the Algerian troops the security of the 
Mediterranean was undertaken by the French fleet, which, using 
Malta as its base from Aug. 16, established a blockade of the 
Adriatic. Admiral Carden was appointed to  colnmand the reduced 
British force in the Mediterranean and with it he established a 
blockade of the Dardanelles. On Nov. 3rd, on Turkey declaring 
war, he bombarded the outer forts of the Dardanelles as a demon- 
stration. The watch upon the Dardanelles was kept with few 
ships for the cruisers were called upon to guard the Malta-Port 
Said route during the passage of troop convoys. I t  was uneventful, 
except for the daring exploit of Submarine "B. 11," which on Dec. 
13 dived through five rows of mines in the Dardanelles, torpedoed 
and sank the Turkish battleship "Messudieh" and returned safely. 

OVERSEA CAMPAIGNS 1914-15 

pass the Panama Canal. D e  Robeck on t h e  African coast and Togoland a n d  t h e  Cameroons.-A stroke by the Gold Coast 
Stoddart off Iv.Iontevideo were reinforced with armoured ships, forces on the outbreak of war led to the occupation of Togoland 
in case von Spee should escape Sturdee, who, after searching the and the destruction of the important German wireless station 
South American Coast, arrived a t  Port Stanley on Dec. 7 Von at Kanima. Before the end of August the colony had surrendered 
Spee rounded the Horn on Dec. z ,  delayed for  three days to coal and an attack was launched upon the German Cameroons. On 
from a prize in the Beagle Channel, and arrived off Port Stanley Aug. 25 the British cruiser "Cumberland" and the gunboat 
on the morning of Dec. 8, Sturdee put to  sea and there followed "Dwarf" left Sierra Leone to attack Duala, followed by the 
the battle of the Falkland Islands (q.v.) in which the German cruiser "Challenger" and the Niger flotilla with a British and 
squadron was destroyed, only one ship, the "Dresden," escaping. French military force. A base was established in the Cameroon 

T h e  E n d  of the Cruiser  Campaign.-Despite the incessant estuary and after a month of flotilla warfare, in  which the "Dwarf" 
demands for  the protection of troop convoys and support for played a prominent part, the river was cleared of mines and 
military expeditions that had so hampered the Admirals in their obstructions. The "Challenger1' then entered and on Sept. 27 
first duty of commerce protection, the British Navy in the first Duala surrendered to a combined naval and military attack. Nine 
eight months of the war cleared the German flag from the outer large German steamers, a floating dock and two railway termini 
seas. By the end of 1914, only one of the thirteen German cruisers were captured. River warfare in support of the military advance 
abroad was unaccounted for and of the five armed merchantships inland then developed. The "Cumberland," "Challenger" and 
only two remained at large. The "Dresden," escaping from the French cruiser "Bruix," being required elsewhere, were relieved 
Falkland Islands battle, was hunted and helpless until she was by the cruiser "Astraea" from the Cape and with the arrival 
sunk by the "Glasgow" and "Kent" at Juan Fernandez on Mar. of the old cruiser "Sirius" and the sloop "Rinaldo" in April 1915 
14. The "Kronprinz Wilhelm" (April 8) and "Prinz Eitel Fried- a blockade was established to prevent supplies reaching the enemy 
rich" (Mar. 12) were interned at  h'ewport News, and the "Konigs- from the Spanish island of Fernando Po. The colony was, by 
berg," having been discovered in hiding in the Rufiji River was this time, in Allied hands, but fighting in the hinterland continued 
destroyed on July 11. By the end of Mar. 1915, the Canadian, for two years. 
Australian, New Zealand and Indian armies had been carried G e r m a n  S o u t h  West Africa.-The attack upon this colony, 
overseas, garrisons abroad had been replaced by  territorial troops, started in Aug. 1914 by the South African Government, was de- 
without the loss of a troopship and naval support had been given layed by the Boer revolt, but, the revolt having been suppressed, 
to six considerable military operations. This was accomplished it was resumed early in 1915. The Union Army, escorted by the 
with the loss to the Navy upon the outer seas of three cruisers battleships "Albion," the "Astraea" and two armed merchant 
("Good Hope," "Monmouth" and "Pegasus") and of 62 merchant cruisers occupied UTalfisch Bay and Swakopmund in January. The 
ships. The  German cruisers had caused a loss amounting to less "Albion" was then sent to the Dardanelles and the "Astraea" to 
than two thirds of 1% of British seaborne commerce during the the Cameroons and, with the exception of some naval armoured 
period. cars the campaign became a purely military one. I t  was brought 

THE MEDITERRANEAN 1914 to a successful conclusion in July 1915 by the surrender of the 
T h e  Goeben a n d  Bres1au.-The first duty of the British Med- colony. 

iterranean squadron was to watch the movements of the German G e r m a n  Eas t  Africa.-The German cruiser "KonigsbergV 
cruisers "Goeben" and "Breslau." On Aug. 3, their whereabouts was at sea on the outbreak of war and on Aug. 6 she made her only 
being unknown, Admiral Milne stationed the 1st Cruiser squadron prize in the Gulf of Aden. Two days later, the "Astraea" and 
(Troubridge) with destroyers to prevent them entering the Adri- "Pegasus" appearing off Dar-es-Salam, the Germans blocked the 
atic and sent the battlecruisers "Indomitable" and "Indefatigable" entrance to the port, but agreed that the ships there should be 
towards Gibraltar to stop them interfering with the transport of considered British prizes, and the wireless station was destroyed. 
Algerian troops or escaping into the Atlantic. At 10.30 A.M. on The "Konigsberg," her base closed against her, was not heard of 
Aug. 4 the German cruisers, who that morning had bombarded until Sept. 20, when she appeared off Zanzibar and finding the 
Phillipville, were sighted by the British battlecruisers and were ('Pegasus" with engines disabled in the roadstead, sank her at  her 
shadowed by them into Messina. On Aug. 5, the situation was moorings. Admiral Charlton, with the Cape squadron, was, by 
complicated by the Italian declaration of neutrality and by Austria now, on the "Konigsberg's" trail and she took refuge amidst the 
not yet being at  war with Britain, while the information received swamps of the Rufiji River, where she was located by the "Chat- 
by Milne was conflicting. Expecting the Germans to break west- ham." On Nov. I the East African Expeditionary Force, escorted 
ward, he placed his force to prevent them escaping from the north by the battleship "Goliath" and cruiser "Fox," arrived from India. 
of llessina, leaving Troubridge to deny them the Adriatic. On the On Nov. 2 the troops landed at  Tanga, under cover of the "Fox," 
evening of Aug. 6th the Germans sailed from the south of the but the attack made two days later was repulsed and the troops 
Straits, gallantly and skilfully shadowed by the "Gloucester." were re-embarked. 
Troubridge did not bring them to action and when they passed Following this reverse no serious military operations against 
Cape Matapan, the "Gloucester" was recalled from her pre- the colony were undertaken untll early in 1916. The 600 miles 
carious position. Milne followed into the Aegean on the 9th but of coastline, with its many harbours, remained in the hands 
was too late to prevent the two German ships entering the Darda- of the Germans and it was not until March 1915 that ships 
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could be spared to establish an efficient blockade. Meanwhile 
a strict watch had to be kept upon the "Konigsberg" in the 
Rufiji River and several relief ships slipped through with arms 
and stores for the colony. On Dec. 14, boats sent in to Dar-es- 
Salaam to take possession of the prizes, were fired upon and the 
town was then bombarded and the ships sunk. In  the Rufiji 
River a ship was sunk to block the "Konigsberg" in, but the 
cruiser was unapproachable until the arrival of shallow draught 
ships and aeroplanes. On June 3, 1915 the small monitors "Se- 
vern" and "Mersey" arrived with four seaplanes, and a month was 
occupied in preparing these craft for their work. On July 6 the 
first attack was made, the "Konigsberg" was damaged but the 
monitors were forced to retire. On July 11 the attack was re- 
newed and pressed home by the monitors, and the "Konigsberg" 
was destroyed. 

Pers ian  Gulf  a n d  Mesopotamia.-An Indian Division, es- 
corted by the "Ocean," and the sloops "Espiitgle" and "Odin" 
arrived at  Bahrein late in October and on the 3orh received orders 
to commence hostilities against Turkey. On Nov. 6, after bom- 
barding Fort Fao at  the entrance of the Shatt-al-Arab, the troops 
landed. Advancing against considerable opposition, supported by 
the "Espiegle" and "Odin," an entrenched position was estab- 
lished at Abadan by Nov. 10. The force pressed forward sup- 
ported by the two sloops and Basra was entered on Nov. 22, 
and a further advance ended on Dec. 9, in the occupation of Kur- 
nah, a t  the junction of the Tigris and Euphrates. By this rapid 
and well planned stroke the command of the Persian Gulf and 
of the outlet from the Persian oilfields was assured. 

I n  December the "Ocean" was withdrawn to the Dardanelles 
and the flotilla consisted of the "Espiitgle" and "Odin," the 
vessels of the Royal Indian Marine and a number of armed 
river steamers and launches. I n  March of 1915 the "Clio" 
and four armed boats arrived from Egypt and in the late autumn 
the first of the new "Fly" class gunboats arrived from England. 

L I 

hG. I.-MESOPOTAMIA RIVER CAMPAIGN, ENDED ON MARCH 11, 1917 

Throughout 1915 the flotilla formed the spearhead of the ad- 
vance of the Army. It protected the oil pipe line by patrolling 
the Karun River and in April the Euphrates flotilla assisted in 
defeating the Turkish attack upon Basra. The remarkable amphib- 
ious battle north of Rurnah on May 31, was followed by the 
dash up the river by the flotilla after the retreating Turks, with 
General Townshend on board, and the capture of Amara. With 
the flotilla reinforced by four seaplanes from the Rufiji River, 
Townshend captured Kut  and continued his pursuit of the Turks 
until he was brought up at  Ctesiphon on Oct. 5. The political 

and military situation in the Near East then led t o  the illfated 
attempt upon Baghdad. The naval flotilla consisted of the 
gunboat "Firefly," the "Comet," two armed launches and four 
armed horse boats. After the repulse of the army a t  Ctesiphon, 
the withdrawal of the river transport was covered by  the flotilla 
with the loss of "Firefly," "Comet" and "Shaitan," which 
grounded and were abandoned. Townshend reached Kut  on Dec. 
3, but by the 9th that place was invested and the flotilla was with- 
drawn down river. 

Egypt.-By mid-November 1914, the careers of the "Emden" 
and "Konigsberg" being ended the Indian Ocean was secure. The  
British cruisers were ordered homewards and Admiral Peirse, in 
the battleship "Swiftsure," reached Suez on Dec. I and detained 
in the Canal enough ships to  meet the threatened Turkish at-  
tack upon Egypt. During December the "Doris" and the Rus- 
sian cruiser "Askold" made a series of successful raids in  the 
Gulf of Iskanderun and. on the Syrian Coast. At the end of 
January 1915, when the Turkish attack developed, a strong 
naval force under Peirse's command took up  its position in the 
Canal. The Turks made their attempt on the Canal on February 
2 and 3 and were easily repulsed, the Canal traffic being but little 
interfered with. By Feb. 11, all threat t o  the Canal having dis- 
appeared, Peirse was able to send most of his ships t o  reinforce 
Carden7s forces a t  the Dardanelles. A further threat t o  the Canal 
in April 1915 was frustrated by  the presence of strong British 
and French naval forces. 

HOME WATERS AND THE BALTIC 1915 

The B a t t l e  of the Dogger Bank.-The year opened with 
the loss of the battleship "Formidable," which was torpedoed by 
"U. 24" off the Start on the morning of Jan. I. I n  the North 
Sea the first weeks of January passed quietly, but on the 19th re- 
ports of German activity brought the British battlecruisers into 
the Heligoland Bight. Nothing was seen, but a Zeppelin raid 
on the East Coast indicated a repetition of the Scarborough raid. 
The battlecruisers remained concentrated in a position south of 
the Dogger Bank, supported by the Grand Fleet battleships 
to the northward. On the morning of the 24th the Germans 
were sighted and there followed the battle of the Dogger Bank 
(q.v.) .  The German squadron was driven back to its base with 
the loss of the cruiser "Bliicher" and two battlecruisers badly 
damaged. Beatty's flagship "Lion" was severely damaged but  
returned safely to  Rosyth. After the Dogger Bank action a 
change was made in the command of the High Sea Fleet and a 
policy of extreme caution was initiated. The German fleet put 
to  sea only to cover minelaying operations and always retired 
behind its minefields on the approach of the enemy. Four of 
these "one day out and one day back" sorties in March, April and 
May were threatened by the Grand Fleet in  force and the Ger- 
mans retired. 

The Baltic.-In the Baltic the Russian fleet, assisted b y  a few 
British submarines, was successful in holding the older ships 
of the German Seet in check. In  June a German attempt to  
land troops in Courland in support of their army was defeated 
by  the Russian destroyers and on July z the German minelayer 
"Albatross" was driven ashore by the Russian cruisers and the 
cruiser "Prinz Adalbert" was torpedoed and seriously damaged 
by the British submarine "E. 9." I n  August a part of the High 
Sea Fleet made a serious attempt to force the Gulf of Riga, but 
on Aug. 19 the battlecruiser "Moltke" was badly damaged by a 
torpedo from submarine "E. I." The operations were abandoned 
and for some time the Baltic was the scene of only minor 
operations, but, in the closing months of 1915, the German iron 
trade with Sweden was harassed by British submarines, which 
sank 14 steamers engaged in the trade and the cruisers "Prinz 
Adalbert" and "Bremen" and a destroyer. 

T h e  G r a n d  Fleet.-Improvements in the British intelligence, 
especially in directional wireless, gave timely warning of any 
movements of the German Fleet. By the end of the first quarter in 
1915, the Allied flank in Flanders was stabilized, supplies t o  the 
army were ensured by the grip of the Dover and Harwich forces 
upon the narrow seas wh~le the northern bases had been made 



practically submarine proof. These factors led to  a general re- 
distribution of the British fleet. The Channel fleet was broken 
up  and most of its ships were sent out to the Dardanelles. The 
Grand Fleet battle squadrons remained at  Scapa Flow and Cro- 
marty and the battlecruisers at  Rosyth. During the year the 
Battle fleet swept down the North Sea to the Heligoland Bight 
no less than 17 times and 
many other searches were made 
of the Danish and Norwegian 
coasts by  the battlecruisers 
and light forces. During one 
of these cruises "U. 29" was 
rammed by the "Dreadnought." 
The British Navy was short 
of destroyers until the autumn, 
when the new vessels began 
to appear. Until then constant 
calls were made upon the Grand 
Fleet for destroyers to assist 
the auxiliary patrol in hunting 
submarines. The work of the 
destroyers was incessant and 
arduous and due to their effi- 
ciency the Germans gained no - 
major success with submarine F I G .  2.- MAP S H O W I N G  G E R M A N  
or mine against the British fleet OPERATIONS AT lAGA BAY AND 

during the vear. The northern A R E N S B E R G v  OCTOBER* 

blockade was maintained with increasing efficiency by the 10th 
Cruiser squadron, now composed entirely of armed merchant 
cruisers. The fleet base at  Scapa Flow developed into a great 
training establishment for new personnel. A system of gunnery 
and other training was organised which brought the many new 
ships joining the fleet to a state of fighting efficiency in minimum 
time and new officers and men were trained for the ancillary 
services all over the world. This year of strenuous work was 
marked by no outstanding event after the Dogger Bank action 
and it closed with the disaster to the armoured cruiser "Natal," 
Lost by internal explosion at  Cromarty on New Year's eve. Dur- 
ing August and September, Zeebrugge and Ostend were several 
times bombarded by the monitors and other ships of the Dover 
Patrol, in support of the Allied offensive. The results were in- 
conclusive owing to the difficulties of fire observation and to 
the fact that the ships, finding themselves outranged by the 
heavy German shore guns were forced to keep at  extreme range. 

S u b m a r i n e  Warfare.-By the beginning of 1915 the ocean 
high-ways had been made safe for commerce, but the narrow seas 
around the British Isles were becoming unsafe for any traffic. 
On Feb. 17, 1915, Germany declared these waters t o  be a "War 
Zone" and announced her intention of using submarines to sink 
merchant-ships. Thus commenced the submarine campaign 
(9.v.). In. the first quarter of 1915, 38 British ships were sunk 
by  submarines and by Dec. 31 this number was swelled to 259. 
I n  the same period 48 ships were sunk by mines and the tonnage 
loss for the year appro~ched 900,000 tons. For these two forms 
of warfare against trade Britain was unprepared and the sub- 
marine and minelaying tactics of the enemy produced a situation 
beyond the capacity of the weak and scattered coastal patrol and 
minesweeping flotillas. Trawlers, drifters, yachts and small steam 
and motor vessels of all kinds were armed to reinforce the 
flotillas. By the beginning of 1915, no less than 750 of these 
craft were in commission and their numbers were rapidly swelled 
a t  the opening of submarine warfare. By August 1915 the 
auxiliary patrol was a complete organization and the coastal 
waters were divided into twenty-one patrol areas. In  each area 
destroyers and auxiliary craft were employed in submarine hunt- 
ing, minesweeping, guarding channels, guiding traffic, rescue work 
and in many other duties. The auxiliary ships were manned 
by seamen, yachtsmen and fishermen, enrolled in the Royal 
Naval and Royal Naval Volunteer Reserves. As in days of oId, 
the seafaring population of the country, of all classes, came for- 
ward in the hour of need and in its ceaseless watch around the 
coast until the end of the war, the auxiliary patrol paid a heavy 
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price and rendered to the country service of incalculable value. 

THE DARDANELLES CAMPAIGN 
Early in 1915 political complications in the Balkans and the 

Russian wish for an open Dardanelles to ensure munitions supply, 
made imperative some demonstration of the Allied power in 
the Eastern Mediterranean. I t  was decided to attack the Darda- 
nelles, where, since September, Admiral Carden had been keep- 
ing a close watch. In  the redistribution of the British fleet, after 
the Falkland Islands battle, Carden was strengthened with a num- 
ber of the older battleships and cruisers. The French Govern- 
ment offered a squadron and both naval and military aid was 
promised by Russia in the Black Sea. By the end of February, 
Carden's force consisted of the battlecruiser "Inflexible," the 
new battleship "Queen Elizabeth," 16 old battleships (4  French), 
20 destroyers (6  French), a flotilla of 35 minesweeping trawlers 
and a seaplane carrier were on their way, and a varying number 
of cruisers and submarines were under his orders. Admiral 
de Robeck was appointed second in command. The Greek Govern- 
ment handed over the Island of Lemnos as an advanced base and 
Admiral UTemyss was appointed to  command it. 

From the first the naval view was that any attack upon the 
Straits by ships could be only a diversion unless it was backed 
by a strong military expedition. Steps were accordingly taken to 
send troops to the Aegean, but the situation on the eastern and 
western fronts caused delay and it was not until Feb. 20, after 
the first bombardment, that the decision was made to send out 
five divisions (4  British and I French). 

T h e  F i r s t  Bombardment.- Bad weather in January made 
reconnaissance of the Straits difficult, but enough was done to 
enable Carden to recommend, on Feb. 15, that a naval bombard- 
ment was not a sound operation without a strong military force 
to consolidate the work of the fleet. But the political situation 
was critical and Carden was pressed by the War Council to  

DARDANELLES DEFENCES 
Minehelds 

F I G .  3.-MAP O F  DARDANELLES DEFENCES.  SHOWING APPROXIMATE 
ARMAMENTS A N D  POSITION O F  MINEFIELDS 

commence operations. Pointing out that no progress could be 
expected until the minesweepers and seaplanes arrived, Carden 
decided to bombard the outer forts on the first opportunity. 
Owing to bad weather this did not occur until the 19th and at 
10 A M .  on that day the battleship 'LCornwallis" fired the 
first shot of the campaign at Fort Orkaniye. The forts were hit 
repeatedly and made no reply, but when the "Vengeance" (flying 
de Robeck's flag), closed to moderate range she received a hot 
fire from all guns. Thus early it was proved that long range 
bombardment of modern earthworks was ineffective unless the 
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ships can close to decisive range and knock out each gun by  
direct hits. 

Carden was now informed that he was expected to force the 
Straits without military assistance. On February 25, after a four 
days gale, a bombardment, commencing at moderate range, was 
intensified by British and French ships closing in towards the 
shore. The four outer forts were silenced and the minesweepers 
began clearing the Straits. Next day, demolition parties, sup- 
ported by marines landed to complete the destruction of the forts, 
and the fleet, going as far up the Straits as had been swept, 
bombarded the inner forts a t  long range. As before the forts 
made no reply when hit, but the ships were badly worried by 
mobile howitzers on each shore, which could not be located. 
Gales delayed operations for two days and on March I and 2 

the Narrows were again attacked, with similar results, the ships 
being constantly hit by an increasing number of hidden howitzers. 
Each night the minesweepers were driven off by gunfire as they 
attempted to sweep the minefields off Kephez. On March 3 
de Robeck reported that the Straits could not be forced unless 
one shore or the other were occupied and that no progress was 
possible without military assistance. This was emphasized on 
March 4 by the repulse of the demolition parties, showing that 
the time was past for employing small forces onshore. 

As yet, no definite decision had been made as to the scope of any 
military operations. In spite of the Admiralty's reiterated de- 
mands for troops and the doubts of General Birdwood on the spot, 
that the fleet could force a passage unaided, Lord Kitchener, a t  
the War Office, in his instructions to General Sir Ian Hamilton, 
on the latter's appointment as commander-in-chief, only contem- 
plated "the employment of military force on any large scale 
. . . at  this juncture. . . . in the event of the fleet failing to get 
through after every effort has been exhausted." (See W. S. 
Churchill, The World Crisis.) Mr. Winston Churchill, as First 
Lord, continued to urge the fleet to new efforts and on March 11, 
Admiral Carden was told "the results to be gained are . . . great 
enough to justify loss of ships and men if success cannot be 
obtained without it." 

A naval attack was, therefore, planned for March 18, by which 
time General Sir Ian Hamilton would have arrived. Meanwhile 
daily bombardments of the forts produced indefinite results and 
desperate attempts were made nightly without success to sweep 
up the Kephez minefields. All experience proved that until the 
mobile guns were suppressed they could prevent minesweeping 
operations, and until the minefields were cleared ships could not 
approach to decisive range at which alone they could destroy 
modern earthworks. On March 16 Admiral Carden's health broke 
down and he was forced to hand over his command to Admiral de 
Robeck, who at  once proceeded to carry out the attack planned. 

T h e  N a v a l  A t t a c k  of March  18.-The plan of attack ar- 
ranged for the four modern ships ("Inflexible," "Queen Elizabeth," 
"Lord Nelson" and "Agamemnon") to engage the inner forts a t  
14,000 yards, whilst a British and French division, of four old 
ships each, alternately pressed home the attack to ~o.ooo yards, 
which was the limit of the swept area. Two old battleships on 
each side were to attempt to keep down the fire of the small guns 
onshore. The action commenced at  11.30 A.M. on the 18th. Little 
reply came from the forts, but unseen guns opened a heavy fire. 
The "Agamemnon" was frequently hit and the "Inflexible" forced 
out of the line with her forebridge burning. At noon the French 
division passed through the British line, closed to ~o,ooo yards 
and received a hot fire from the forts. The "Gaulois" was forced 
out of action and the "Bouvet" was heavily hit, but the squadron 
gallantly held its place and by 1.4j the fire of the forts was slack- 
ening. De Robeck then sent the British division in to relieve the 
French and ordered the minesweepers up to clear the channel. At 
2 o P.M. as the French squadron was steaming out the "Bouvet," 
struck a mine, blew up and sank in a few minutes, with nearly all 
hands. The British division engaged the forts with apparent suc- 
cess until 3 o P.M. when the "Irresistible" struck a mine and sank, 
her crew being saved. The fire from the forts now became inter- 
mittent, but a t  4.5 P.M. the "Inflexible" was mined and ten minutes 
later a similar fate befell the "Ocean." The "Inflexible" reached 

Tenedos and was beached, but the "Ocean" was abandoned and 
sank. The ships withdrew just after 6 P.M. and as they did so 
the forts opened a heavy but inaccurate fire; the attempt to force 
the Straits thus ended in failure. The forts had been damaged but 
were not put out of action and the minefields were still intact. 
The loss to the Allies had been severe: three battleships sunk, 
three heavy ships badly damaged and others severely handled. 

T h e  F i r s t  Landings.-For political reasons the campaign had 
to be continued and the failure of the fleet to  force the Straits 
necessitated the landing of an army upon the Peninsula. For this 
operation the transports were unprepared and the army was con- 
centrated in Egypt to reorganise, a valuable month thus being 
lost. (See DARDANELLES CAMPAIGN.) Meanwhile the fleet recon- 
noitred and prepared for the landing and, when the weather per- 
mitted, harassed the Turkish reinforcements now crowding on t o  
Gallipoli. Smyrna was strictly blockaded and the Russian fleet was 
active off the Bosphorus. 

By April 23, the transports had reassembled a t  Mudros and the 
work of getting into position for the landings commenced. The 
weather favoured the operation and early on the morning of the 
2 j th ,  landings were effected on five beaches around Cape Helles 
and Gaba Tepe (Anzac). At the same time, French troops gained 
a footing on the Asiatic side and a demonstration was made in 
the Gulf of Xeros; 18 battleships, 12 cruisers, 29 destroyers, 8 
submarines and a host of small craft supported the landing. At 
each beach, the covering ships went close inshore in support, 
whilst the attendant ships carried the troops and aided by small 
craft and boats suited to the particular beach, landed them. Oppo- 
sition was severe and losses very heavy but by sunset the army was 
established ashore and the naval parties had the work of organising 
the beaches well in hand. Thenceforward the campaign became 
mainly a military one in which the r6le of the Navy was to sup- 
port the troops by gunfire, to evacuate wounded and to ensure the 
supply of food, water, stores, munitions and reinforcements to the 
beaches. This task was an arduous and dangerous one and casual- 
ties on the beaches were heavy. The old battleships "Albion" 
(April 28) and "Prince George" (May 5 )  were so damaged by 
gunfire that they had to be docked and on May 13, the "Goliath" 
was torpedoed by a Turkish destroyer and sank with great loss 
of life. The appearance of German submarines in the Mediter- 
ranean now rendered the position of heavy ships employed off 
the Peninsula precarious. The "Queen Elizabeth" was ordered 
home to join the Grand Fleet and the replacement of battleships 
by monitors and old "bulged" cruisers commenced, but two more 
battleships were lost: the "Triumph" on May 25 and the "Ma- 
jestic" on May 27, both torpedoed by "U. 21." 

L o r d  Fisher  Resigns.-The War Council decision on May 14 
to continue the campaign led to  the resignation of Lord Fisher 
(q .v . ) .  This was followed by the reconstruction of the Govern- 
ment and the removal of Mr. Winston Churchill from the office of 
First Lord of the Admiralty. Throughout the summer months 
the navy supported and supplied the army on the peninsula, and 
more troops being sent out, a successful landing was made a t  
Suvla Bay on the night of Aug. 6-7. But neither here nor a t  the 
other positions was any appreciable progress made onshore and 
all idea of forcing the Straits with the fleet was consequently 
abandoned. Submarines alone could pass the Narrows and of 
the 12 boats ( 9  British and 3 French) which made the adventure, 
7 were lost. The presence of these vessels in the Marmora, how- 
ever, produced such alarm as greatly to  interfere with the 
Turkish supplies to the Peninsula. 

T h e  Evacuation.- By the end of October the defeat of the 
Serbian Army and the opening of the Salonika Campaign hastened 
the decision to withdraw from Gallipoli, and preparations for 
this difficult operation commenced. Night by night, the vast 
accumulation of stores were removed and on the night of Dec. 
18-19 the troops were withdrawn from Suvla Bay and Anzac 
under cover of the fleet. So successful was the operation that the 
Turks knew nothing about it and awoke to find that their enemy 
had vanished. The more difficult evacuation of the Helles 
Beaches was accomplished on Jan. 8-9, 1916, without the loss of 
a man. Little of value was left in the hands of the enemy and 
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with these two wonderful examples of naval and military co- sea; the cruisers "Nottingham" and KFalmouth" were torpedoed 
operation the ill-fated campaign was brought to a close. and sunk; and two submarines were accounted for by the British 

flotillas during the operation. 
HOME WATERS 1916 During the autumn British squadrcns were constantly at  sea 

Heavy weather in January hampered the work of the 10th on observation cruises, while regular British cruiser patrols were 
Cruiser squadron on the northern patrol and caused damage to established in the North Sea and a submarine patrol was main- 
the submarine defences of Scapa Flow and on the 6th the battle- tained off the German ports. But the German fleet made no move 
ship ('King Edward VII.," struck a mine off Cape Wrath and until the night of Oct. 26, when two German destroyer flotillas, 
was lost. Scheer succeeded von Pohl in command of the High working from Zeebrugge, made their first raid on the Dover 
Sea Fleet in January and he a t  once adopted more energetic Straits, sinking two British destroyers and seven drifters and 
tactics. On Feb. 10 German destroyers appeared on the Dogger escaping unscathed. On Nov. 5 a division of the German fleet 
Bank and sank the sloop "Arabis," whilst minesweeping. A sweep put to sea to help a stranded submarine. The British submarine 
by  the Grand Fleet followed with the usual barren result. During "J. I" was waiting and succeeded in torpedoing and damaging the 
the dark February nights the raider "Moewe" slipped homeward battleships "Kronprinz" and "Grosser Kurfiirst." 
through the blockade after her successful cruise and the "Greif," Jellicoe, F i r s t  Sea Lord.-The long winter nights a t  the end 
another raider, in attempting t o  break out was brought to  of November enabled the raiders "Moewe" and "Wolf" to 
action by the armed merchant cruiser "Alcantara" on Feb. 29 break through the blockade. This was annoying but not serious, 
and both ships were sunk. Cruising constantly during March the for it was the submarine which had now become the menace to  
Grand Fleet saw nothing of the enemy until March 24-25 when shipping and exceptional measures were called for to deal with it. 
the Harwich Force met a Division of enemy destroyers at  night. At the end of November, therefore, Admiral Jellicoe was ap- 
The German "G. 194" was rammed and sunk by the light cruiser pointed First Sea Lord to take over this great task. Admiral 
"Cleopatra" and a British destroyer was lost by  collision. On Beatty succeeded him in command of the Grand Fleet. 
April 23 the German fleet put to sea, the battlecruiser "Seydlitz" In  September war against merchant ships was renewed with ever 
being forced to return after striking a British mine. Zeppelins increasing vigour. During 1916, 436 British merchant ships were 
raided the East Coast on the night of April 23-4 and a t  daybreak lost, totalling 1,z5o,ooo tons. Of these 322 were sunk by sub- 
Yarmouth and Lowestoft were bombarded by the German battle- marines, 88 by mines and 26 by raiders, etc. During the year a 
cruisers. The Hanvich Force engaged them and the light cruiser further 218 merchant ships had been attacked by submarines and 
"Conquest" received heavy damage from their fire as they had escaped. 
hurriedly retired eastward, ieachingtheir minefields just in time 
to escape Beatty's battlecruisers. The 3rd Battle squadron ( 7  
King ~ d w a r d ' s ) -  was statio~led in the ;outh of the ~ h a m e s  at  
the end of April to  deal with the coastal raids and on April 26 
a heavy mine and net barrage was laid in the Straits by the Dover 
Patrol. On May 4-5 an aerial attack, supported by the Grand 
Fleet, was made upon the Zeppelin sheds a t  Tondern. One Zeppe- 
lin was destroyed a t  sea. Mines were laid off the Horns Reef and 
Borkum before the fleet returned north. 

The B a t t l e  of Jutland.-At the end of April, in deference to 
protests from the United States and other neutrals, the German 
submarines received orders to cease sinking merchant ships with- 
out warning. Scheer thereupon determined to use the sub- 
marines thus released in an attempt to  trap the British fleet. By 
May 23, 2 2  submarines were stationed off the British bases, and 
the High Sea Fleet was to put to  sea on that day in the hope of 
enticing the Grand Fleet over them. The plan had to be modified 
as the weather delayed the German fleet until May 30. On that 
day, following upon reports of unusual activity by  the enemy, 
the Grand Fleet sailed on one of its periodical southerly sweeps. 
On May 31, after a preliminary action between the rival battle- 
cruiser forces in which the British suffered heavy losses, the two 
main fleets met and the battle of Jutland (9.71.) was fought. The 
German fleet after sustaining severe damage and being skilfully 
extricated from a very dangerous situation, eluded the British 
fleet a t  night and retired behind its minefields at daylight on June 
I. The Grand Fleet returned to its bases on the 2nd and 3rd of 
that month. 

June 5 was marked by  the tragic loss of the "Hampshire," with 
Lord Kitchener on board, after striking a mine on the Orkney 
coast. 

There were no large fleet movements during June as  the High 
Sea Fleet was repairing its damage after Jutland. All the 
damaged British ships rejoined the Grand Fleet by the middle 
of July when a number of exercise cruises took place. In the 
second week in August, just as before Jutland, an unusual num- 
ber of submarines were reported in the North Sea. Expecting 
another move on the part of the High Sea Fleet, Jellicoe swept 
south in force on August 18. Next morning ten Zeppelins were 
located stretched across the North Sea. By noon a fleet action 
appeared imminent, the battle fleets being only 42 miles apart, 
but warned by the Zeppelins, Scheer turned and made for home, 
and was soon beyond pursuit. The German battleship "Nassau" 
was twice torpedoed by a British submarine as the fleet put to 

T H E  MEDITERRANEAN 1915-16 

The French fleet based upon Malta blockaded the Straits of 
Otranto watching for the Austrian "Dreadnought" squadron. The 
latter made no move but the Austrian submarines were active and 
the battleship "Jean Bart" (Dec. 1914) and the cruiser "Leon 
Gambetta" were torpedoed and sank. The French admiral with- 
drew his heavy ships to  Malta and kept watch upon the narrow 
waters of the Adriatic with cruisers and destroyers. I n  May 1915, 
after prolonged negotiations as to  the distribution and command 
of the Allied fleets in the Mediterranean, Italy declared war against 
Austria. The Italian fleet, reinforced by 4 British battleships and 
4 light cruisers and by 12 French destroyers and 7 submarines be- 
came responsible for the Adriatic blockade. The French Admiral 
remained nominally in command of the Mediterranean, controlling 
the western basin, whilst naval operations in the Levant were 
under British control. The Italian battle squadron was based upon 
Taranto, but it was upon the cruisers, working from Brindisi, that 
the principal burden devolved. The cruisers "Dublin" (June g) 
and "Giuseppe Garibaldi" (July 18) were torpedoed by Austrian 
submarines and the latter sank. In  September a barrage of British 
net drifters was placed across the Straits of Otranto, but owing t o  
the depth of water it was not very effective. 

The Dardanelles campaign dominated other events in the Medi- 
terranean during 1915 and, with the appearance of German sub- 
marines in that sea during the summer, the task of protecting the 
stream of transports and supply ships became very difficult. In  the 
autumn the almost simultaneous decision to evacuate Gallipoli 
and to commence the Salonika Campaign (9.v.) made demands 
upon the British transport service which all but stressed its powers 
to breaking point, and the losses caused by submarines became 
very serious. 

Dedeagatch was bombarded on Oct. 21 and a British squadron 
was constantly operating at  Salonika and on the Bulgarian coast 
until the end of the war. The collapse of Serbia in November 1915 
was followed by an Austrian naval raid upon Durazzo. The raiding 
force was engaged by the "Dartmouth," "Weymouth" and "Nino 
Bixio" (Italian), the Austrians escaping with the cruiser "Helgo- 
land" badly damaged and a destroyer sunk. Corfu was occupied 
as a base for the Serbian army in Jan. 1916 but the subsequent 
vacillating conduct of Greece did much to hamper the Allies 
during the Salonika campaign (9.v.). 

The year 1916 in the Mediterranean was a continual struggle 
with the German and Austrian submarines, whose use of the 
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Greek ports and islands called for constant British and French 
activity around that coast. In  December after an Allied force, 
landed from the fleet, was treacherously fired upon at Athens, a 
strict blockade of Greece was declared and enforced by the 
Allies. The British Aegean squadron, which was reinforced a t  
the end of the year by four battleships, kept a close watch upon 
the Dardanelles and the Syrian coast during 1916. 

Overseas Campaigns.--On Feb. 28, I 91 6, the final surrender 
of the colony brought the Cameroon Campaign to an end. In  East 
Africa, although the coast was blockaded by the Cape squadron, 
the coast towns remained in German hands until September 1916. 
By this time all were occupied and the colony was cut off irom 
the sea. The command of Lake Tanganyika was established by 
two British motor boats, carried 2,000 miles overland from Cape- 
town, but fighting in the interior continued until after the Armis- 
tice. In  Mesopotamia, 1916 was a year of pause and preparation 
for the next campaign. Kut surrendered on April 29 after a 
gallant naval attempt to relieve the town had failed five days 
previously. 

UNRESTRICTED SUBMARINE WARFARE 1917 

After the refusal of the Allies to consider her proffered peace 
terms a t  the end of 1916, Germany saw that her fate was sealed 
unless she could by some means, break the Allies' sea power 
(9.v.). The German High Naval Command was granted its wish 
and it was proclaimed that, after Feb. I submarines would sink 
all merchant ships on sight and without warning. The commence- 
ment of this ruthless campaign was folloaed by the severance 
of diplomatic relations betmeen the United States and Germany 
and on April 6 the Vnited States entered the nar  against the Cen- 
tral Poners The German aim was to strike a fatal blon by 
bringing the Allied. and more especially the British, seaborne 
trade to a standstill by sinking so many ships as to reduce seri- 
ously available tonnage and to make the merchantmen refuse 
to face the risk of sailing. To some extent this latter was suc- 
cessful at first, in the case of neutral shipping, but British 
merchantmen continued to put to sea in spite of the heavy toll 
taken by the submarines. During February and March a weekly 
average of 23 British ships were lost and in April. the darkest 
month for British shipping, 196 vessels of nearly 600.000 tons 
mere sunk. These losses were so serious, that, had they con- 
tinued, success must have ultimately renarded the German 
effort. 

T h e  Convoy System.-Every known method of protecting 
shipping at sea was adopted: camouflage ( q . v . ) ,  defensive gun 
armaments, zig-zag courses in submarine waters and directing 
traffic along routes patrolled by craft armed with every anti-sub- 
marine device were all tried; but still the toll of losses grew. 
I n  spite of constant changing of the patrolled routes, by the end 
of March this system had definitely broken down and the Con- 
voy System (9.v.) was adopted. T o  this there was, at first, 
much opposition, both from the fleet and from merchant owners 
and ship masters, and the difficulties appeared insuperable. 
Chief amongst these was the finding of sufficient escort ships, 
mainly destroyers, for the convoys. The destroyers from the 
Grand Fleet and Harwich could not be spared, as the High Sea 
Fleet was still in being and a menace, and there were but few 
others. The arrival of an American flotilla at Queenstown and 
of a Japanese one in the Mediterranean eased the situdtion: the 
Admiralty under Jellicoe persevered and by the end of May the 
Convoy System was in full swing. I ts  effects were immediate. 
In  the second quarter of 1917 the weekly average losses amounted 
to over 30 merchant ships: in the third quarter this was reduced 
to just over 2 0  and in the last quarter to well below that figure, 
whilst in 1918 the average weekly loss was under 15. In all, 
88,000 ships sailed under convoy during the war with a loss of 
only one half of I%.  During 1917, 1.134 British ships were sunk 
by submarines, whilst 841 others were attacked and escaped: 
137 were sunk by mines, mostly laid by submarines and 38 by 
surface craft. The total tonnage loss for the year was over 
3,500,ooo tons and as a counter t o  this great loss 75  German 
submarines were sunk. 

VARIOUS OPERATIONS 1917 
The Dover  Raids.-The German submarine and destroyer 

bases at  Zeebrugge and Ostend were frequently bombarded b y  
the monitors of the Dover Patrol but, although much damage was 
done, the lock gates and basins were not hit. T h e  mine and net 
barrage in the Straits was constantly patrolled by  destroyers and 
drifters and German destroyers made several attempts, by night 
raids on the patrols, to  open a way for their submarines into the 
Channel. On the night of March 17 a German flotilla attacked 
the patrol, sank the destroyer "Paragon" and damaged the 
"Llewellyn." On April 20, they were not so successful, for the 
raiding flotilla was met by the "Swift" and "Broke" and, in the 
spirited hand-to-hand fight that ensued the German destroyers 
"G. 42" and "G. 4 j" were sunk. Thereafter, except for ineffectual 
sorties on April 26 and May 2, no raid was made upon the Dover 
Straits for nearly a year. Further north the Harwich Flotilla was 
constantly on the alert and on Jan. 23, in a night melCe with a 
flotilla off the Dutch coast, the German leader was forced into 
Ijmuiden badly crippled, another boat was driven back to Zee- 
brugge and the British destroyer "Simoon" was sunk. 

T h e  Scandinav ian  Convoy.-Although t o  a great extent 
covered by the Grand Fleet cruisers and escorted by  destroyers, 
the Scandinavian convoy was open to bold attack b y  the German 
surface craft and two such attacks were successful. On Oct. 17 
two German light cruisers met this convoy of nine vessels, sank 
the escorting destroyers "Strongbow" and "Mary Rose" and the 
ships of the convoy without warning and escaped unscathed. 
Again on Dec. 1 2  a German flotilla attacked the convoy and sank 
the destroyer "Pellew" and four armed trawlers, most of the 
merchant ships escaping. These two mishaps led to  a reorganiza- 
tion of this convoy route and to the strengthening of the escorts. 

T h e  Act ion  of November 17.---Owing to delays in  the pro- 
duction of mines, the British policy of intensive mining off the 
entrances to the German ports was not put in force until October. 
This was followed by a great increase in the German minesweep- 
ing service, some of the flotillas having to work as far  as I jo  miles 
from Heligoland. In November the Grand Fleet cruisers con- 
stantly raided the Bight and the Cattegat and on Nov. 2 the 
decoy ship "Kronprinz Wilhelm" was sunk in the latter area. 
On Nov. 17, two British light cruiser squadrons, supported b y  
battlecruisers, attacked the German minesweepers and their 
covering force in the Bight. A long range action followed, the 
Germans retiring under smoke-screens to the minefields, when 
two battleships appeared in support and the British force with- 
drew. In  this indecisive affair the light cruiser "Konigsberg" was 
heavily hit and one German outpost vessel was sunk and on the 
British side the light cruiser "Calypso" was hit and her captain 
killed. On Dec. 23 three destroyers escorting the Dutch convoy 
steamed into a German minefield off the Maas Lightship and were 
sunk in quick, succession. The Grand Fleet suffered a heavy loss 
when the battleship "Vanguard," on July 9, was lost a t  Scapa 
Flow with nearly all hands, owing to an internal explosion. 

At the end 'of the year Admiral IVemyss relieved Admiral 
Jellicoe as First Sea Lord and Vice-Admiral Keyes took over the 
command of the Dover Patrol, in succession to Vice-Admiral Sir 
Reginald Bacon. 

T h e  Bal t ic  in 1917.-A few British submarines operated in the 
Baltic throughout the year, being employed mainly -on reconnais- 
sance work by the Russian Admiral. I n  October, after Riga was 
captured by the German Army, an attempt to open up  the Gulf 
of Riga was made by the High Sea Fleet, and a military force was 
successfully landed on Osel Island. The Straits of Irben were 
swept but the battleships "Bayern," "Grosser Kurfiirst" and 
"Markgraf" all struck mines. The Russian battleship "Slava" 
was sunk but after three German battleships had been attacked 
by British submarines the naval force was withdrawn, leaving 
Osel Island in military occupation. 

Mesopotamia, 1917.-After many months of preparation, 
General Maude commenced his advance up  the Tigris in Feb. 
1917. The army was supported by  a flotilla of eight new river 
gunboats and a number of armed river steamers. Kut  was 
retaken on Feb. 24 and in the heavy fighting that followed the 
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naval flotilla played a prominent part. The 6-inch and 4-inch 
guns of the gunboats did much to convert the Turkish retreat 
into a rout and the British flag was hoisted over Baghdad on 
March I I. (See MESOPOTAMIA, OPERATIONS IN.) 

T h e  M e d i t e r r a n e a n ,  1917.-Allied naval strategy was centred 
in  the Adriatic during the year, for the French and Italian 
battle squadrons had to keep a watchful eye upon the Austrian 
dreadnoughts. But the enemy submarines and not the battleships 
became the dominating factor and, using the Austrian bases, they 
operated all over the Mediterranean. Their target was a vast one 
consisting of the great volume of trade to the East, swelled by 
troop and supply ships feeding the armies at  Salonika (q.v.), in 
Egypt, in Syria (q.v.) and in Mesopotamia. The 40-mile Otranto 
Straits were too deep for  mining and were patrolled by j o  British 
North Sea drifters, supported by British and Italian cruisers and 
destroyers. Stopping the passage of enemy submarine was a diffi- 
cult task and the patrols were always open to sudden raids. On 
May 15 Austrian cruisers and destroyers descended upon the 
patrols and sank 14 drifters before they were chased back to 
Cattaro by the cruisers "Weymouth" and "Dartmouth." The 
latter ship was torpedoed during the action but did not sink. 

Owing to separate commands in the different areas, difficulties 
arose in the co-ordination of the methods of protecting mer- 
chant ships from submarines and by the middle of the year 
the losses in the Mediterranean became very serious. I n  August 
a British commander-in-chief was appointed to Malta as the 
single authority responsible for trade protection in that sea. A 
convoy system was started, under the escort of British and Japa- 
nese destroyers and the toll of losses was gradually reduced. A 
further co-ordination of naval effort followed the meeting of the 
Allied Naval Council a t  Malta in November. During the year a 
British squadron of two battleships and a number of cruisers 
cruised in the Levant, watching the Dardanelles and co-operating 
with the Salonika force. On the Palestine coast, a flotilla of 
monitors, destroyers and gunboats took an active part in the 
battles of Gaza (q.v.), which led to the fall of Jerusalem (Nov. 
11). 

THE NORTH SEA AND CHANNEL 1918 

During 1918 the mine became predominant as a counter to the 
submarine and a duel developed between the two weapons. The 
mine barrage in the Dover Straits was strengthened and with 
the patrol craft armed with every known anti-submarine device 
nine submarines were accounted for in that area during the early 
weeks of the year and it became evident to the German naval 
command that the passage of the Straits was virtually closed to 
them. They made two attempts to reopen the Straits. On Feb. 
15 a destroyer flotilla raided the patrols a t  night, sank seven 
drifters and a trawler and escaped without being brought to action. 
On March 21 a similar raid was not so fortunate, the German 
flotilla being met by British destroyers. One German destroyer 
was rammed and cut in half by the "Botha," another was sunk 
by  gunfire and the Germans were chased into Ostend. The 
"Botha" was torpedoed but reached Dover safely. 

Zeebrugge  a n d  0stend.-This proved to be the last German 
attempt upon the Straits, but as long as their bases a t  Zeebrugge 
and Ostend remained in being, raids were to be expected. As 
early as 1914, Jellicoe had proposed an attempt to block these 
places, but it  was not until the last months of his time a t  the Ad- 
miralty that active steps were taken to put the plan into execution. 
Admiral Keyes was appointed to Dover to carry it out. After 
weeks of secret preparation, the mixed force selected sailed on the 
afternoon of April 2 2  to attempt to block the entrances at Zee- 
brugge and Ostend. The flotilla returned to Dover next morning, 
its mission a t  Zeebrugge accomplished. 

At Ostend the blockships failed to find the entrance, but this 
was remedied a fortnight later, when a volunteer crew took the 
"Vindictive," of Zeebrugge fame, into Ostend and sank her in the 
entrance. 'These two brilliant actions did not entirely block the 
Flanders Coast bases. but their moral influence was great and 
they acted as an added inducement to the German submarines 
to shun the waters of the Dover command and to confine their 

efforts to gain the open sea t o  surmounting the lesser perils of 
the northabout route. 

Last  Sortie of t h e  G e r m a n  Fleet.-The Scandinavian con- 
voy remained a bait for the High Sea Fleet and on April 23 it 
put to sea, for the last time in full strength, to try to intercept 
it. The date was an unfortunate one for the German enterprise 
for on that day both outward and homeward bound convoys were 
in the vicinity of the Forth. The British intelligence system 
failed to warn Beatty that enemy were at  sea and the German 
battlecruisers reached the Korwegian coast a t  Lat. 60 N. before 
they were reported. Here the "lloltke" broke do~vn and had to 
be taken in tow. The German fleet made for home at  its best 
speed; the "Moltke" was torpedoed by Submarine "E. 42" on 
her way south, but managed to reach her base. 

The  N o r t h e r n  Barrage.-Frequent raids were made by the 
British cruisers and destroyers upon the flotillas engaged in clear- 
ing ways for the German submarines through the minefields and 
on April 15, during a raid into the Cattegat, 14 German trawlers 
were sunk. From the commencement of the British intensive min- 
ing policy in the autumn of 1917 until Feb. 1918 over 16.000 
mines had been laid in the Heligoland Bight. On Feb. 15 a deep 
minefield was laid in the Cattegat and the following month saw 
the beginning of the greatest minelaying operation of the war, the 
laying of the Northern Barrage. (See MINES [NAVAL] .) 

This vast undertaking. the closing by mines of the northern 
entrance to the North Sea from the Orkneys to the Komegian 
coast, involved the laying of over ;o,ooo mines. The mines were 
made in the United States and were laid by British and American 
vessels, escorted by the squadrons of the Grand Fleet, with ~vhich 
for some time an American battle squadron had been working. 
The Northern Barrage was successful both as a moral deterrent 
and by the number of submarines destroyed in it. 

T h e  E n d  of t h e  S u b m a r i n e  Campaign.-By the middle of 
1918 the mastery of the Allies over the submarine was in sight, 
both from the number destroyed and from the lessening toll they 
took of merchant ships. I n  the first nine months of the year over 
60 submarines were sunk by the Allied naval forces: the average 
weekly loss of British merchant ships was over 17 in the first 
quarter of the year and by the third quarter this figure was re- 
duced to under 11. During 1918, 1,108 submarine attacks were 
made upon British merchant ships : of these j Y  I were sunk and 5 2 7 
escaped, a far higher percentage than hitherto. During 1918 only 
8 British ships were lost by mines, a figure that attests the effi- 
ciency of the Auxiliary Patrol and Minesweeping services. 

On July 19 a naval air raid, supported by the Grand Fleet, was 
made upon Tondern and a Zeppelin shed was destroyed. I n  an- 
other raid on August 11 made into the Heligoland Bight by 
cruisers and coastal motor boats, a Zeppelin was brought down 
and destroyed, but the motor boats suffered heavily from the 
enemy air craft. These proved to be the last two important 
operations of the Grand Fleet during the war. 

The  Whi te  Sea, 1918-19.-The closing of the Black Sea and 
the Baltic brought the northern route to Russia into promi- 
nence and vast quantities of munitions and fuel were, in 1917, 
sent to the ice free port of Murmansk (connected by rail to  
Petrograd in 1917) and to Archangel, which was open from July 
to October. When Russia collapsed in 1917 the old battleship 
"Glory" and the cruisers "Cochrane" and "Amiral Aube" 
(Fr.) were sent to Murmansk and were followed in May 1918 
by the cruiser "Attentive," the seaplane carrier "Narana" and 
a force of 9,000 troops (2,100 British). The object of the ex- 
pedition was to prevent Germany using these ports as submarine 
bases, to keep open supplies and give support to the anti- 
Bolshevik forces under Kolchak (9 .v . ) .  Archangel was occupied 
in August after a spirited duel between the "Attentive" aided by 
the Narana's seaplanes and the forts, and an advance was made 
along the railway towards Vologda and up the Dwina river 
towards Kotlas, the latter being supported by a flotilla, which 
included a British monitor and a number of local river steamers 
fitted out as gunboats and motor launches, mostly manned by 
British crews. Troitsa, 250 miles from Archangel, was occupied 
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in September, when the flotilla had to retire before the river 
began to freeze. In April 1gi9 a British flotilla, which eventually. 
included 6 monitors, 6 river gunboats, minesweepers, and coastal 
motor boats, 18 seaplanes and a kite balloon, assisted in the 
attempt to advance to Kotlas, but Kolchak's effort f-ailed and 
political influences caused the Allied Governments to order a 
withdrawal from North Russia. The flotilla successfully covered 

the re-embarkation with the loss of two small monitors. By the 
end of Sept. 1919 the evacuation was complete. 

T h e  Baltic,  1918.-The British submarine flotilla, working 
under the orders of the Russian commander-in-chief, was stationed 
a t  Helsingfors during the winter of 1917-18. After the break-up 
of Russia, the Germans advanced upon Helsingfors, and on April 
3, 1918, the flotilla of seven boats was taken to sea through the ice 
and sunk to avoid falling into the hands of the enemy. 

T h e  Medi te r ranean  a n d  Black Sea, 1918.-Early on the 
morning of Jan. 20, the "Goeben" and "Breslau" suddenly re- 
appeared in the Mediterranean. Shadowed down the Dardanelles 
by two British destroyers, they made for Imbros Island, where 
they found the monitors "Raglan" and "M. 28" at  anchor. The 
two British ships were soon set on fire and sunk but in rounding 
the south of the island the Germans met disaster. The "Breslau" 
struck a mine and sank and the "Goeben" shortly afterwards 
struck two mines in quick succession. In  a sinking condition she 
crept back into the Straits and was beached in the Narrows. Con- 
tinuous attacks upon her from the air failed to do material dam- 
age and a desperate attempt to torpedo her, made by "E. 14," 
resulted in the loss of the submarine. Eventually the "Goeben" 
was towed off and once more made her escape to Constantinople. 

The loss of merchant tonnage on the congested traffic lanes of 
the Mediterranean remained severe and although the unified 
control of Trade Protection gradually reduced this loss the Medi- 
terranean was one of the chief danger areas on the trade routes 
until the end of the war. The Otranto barrage, though a de- 
terrent, was unable to close the passage to the German and 

Austrian submarines and its patrols were always open to sudden 
raids. On April 2 2  Austrian destroyers made a descent upon the 
patrols but were driven off and in June the Austrian dreadnought 
squadron at  last moved out of Pola and sailed for Cattaro with 
the intention of attacking the barrage. The squadron was attacked 
by Italian torpedo boats, the dreadnought "Svent Istvan" was 
sunk, the attack was abandoned and the Austrians returned to 
Pola. On Oct. 31 the defences of that port were pierced by the 
Italian mosquito craft and the battleship "Viribus Unitis" was 
torpedoed and sunk. During the closing months of the war a 
flotilla of British monitors and small craft were employed on the 
northern shores of the Adriatic in co-operating with the flanks 
of the Italian Army in their final struggle with the Austrians. 

T h e  Black Sea.-Until the break up  of Russia, sporadic fight- 
ing took place between the Turko-German naval forces and the 
Russian Black Sea fleet, in  which the Russian dreadnoughts domi- 
nated the situation. After the mutiny of the Black Sea fleet, a 
danger arose that one or more of the battleships might fall into 
the hands of the Germans as potential fighting units. The Allied 
Aegean squadron was therefore strengthened in 1918 by  4 French 
battleships and 2 British dreadnoughts. I t  was one of the latter 
("Superb") that on Nov. 12, 1918 led the Allied fleets u p  the 
Dardanelles and subsequently to  Constantinople. 

THE FINAL PRASE 
As the months of 1918 drew on the menace of the submarine 

waxed less and less and during May, June and July over 600,ooo 
American troops were safely carried across the Atlantic and 
landed in France. I t  was the beginning of the end. I n  August 
the German Western Front began to crack under the blows of 
the French and British armies: Austria was breaking up: Sep- 
tember saw the Bulgarian front give way and, in October, Ger- 
many, racked by internal troubles, was forced to her knees. 

Scheer, who had relinquished the command of the High Sea 
Fleet to von Hipper on being called to  Headquarters in August 
as Chief of the Naval Staff, received orders late in September t o  
be prepared to leave the Flanders Coast. I n  October the retire- 
ment began, hastened from the sea by the ships of the Dover 
Patrol. Ostend was clear of German troops on Oct. 17 and two 
days later they were in full retreat from Zeebrugge. Eighteen 
destroyers and torpedo boats escaped to the Bight but a number 
of submarines were left behind and blown up. 

M u t i n y  in the G e r m a n  Fleet-After its futile sortie in  
April the High Sea Fleet made n o  move and signs were not want- 
ing that its fighting spirit had departed. As early as May 191 7 
there had been unrest amongst the personnel and outbreaks of 
mutiny occurred in the battleships "\Vestfalen," "Kaiser," "Kai- 
serin" and "KCnig Albert." I n  the spring and early summer of 
1918 further outbreaks called for stern repressive measures. The  
continued inactivity of the fleet and the withdrawal of the best 
of its personnel for service in the submarines and in the flotillas, 
so undermined its morale that when called upon to make a final 
effort i t  failed. 

Scheer had planned a last raid into the Channel b y  the whole 
High Sea Fleet, whilst a concentration of submarines in  the North 
Sea attacked the Grand Fleet on its way south. The submarines 
were recalled from their war upon commerce at  the end of October 
and were stationed off the Scottish coast, but, when, on Oct. 29, 
the signal was made to prepare fo r  sea, open mutiny broke out 
and the fleet refused to sail. From that moment the High Sea 
Fleet ceased t o  exist as a fighting machine and the war a t  sea was 
over. Most of the crews of the destroyer and submarine flotillas 
remained loyal until the end and one of the latter inflicted the 
last casualty of the war upon the British navy when, on Nov. 10, 
the old battleship "Britannia" was torpedoed off Cape Trafalgar. 

T h e  Armistice.-Under the terms of the Armistice, Germany 
agreed to surrender 10 battleships, 6 battlecruisers, 8 light cruisers, 
50 destroyers and all submarines. These terms were enforced 
without delay and two scenes followed that will be forever 
memorable in the long sea history of Britain. On Nov. 20, Rear- 
Admiral Tyrwhitt, with the Harwich flotillas, met the surrender- 
ing submarines off the Essex coast and escorted them into Har- 
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wich. Slowly, the long line of 129 submarines passed into the 
harbour, watched, in dead silence, by great crowds on either 
shore. Thus was the greatest menace to Britain's sea power laid 
to  rest. The next day, Nov. 21, Admiral Beatty with the Grand 
Fleet, met the German Fleet off the Firth of Forth. Between two 
long lines of British ships the High Sea Fleet steamed to its 
anchorage below the Forth Bridge and there, a t  sunset, the Ger- 
man flag was hauled down and was not hoisted again. Thus the 
proud fleet of Germany surrendered to its enemy, who for over 
four years had watched and thwarted its every move. 

The Peace Terms.-In June 1919 the naval conditions of the 
Peace terms were signed. They were drastic and reduced Germany 
at  a blow from the position of a great sea power to that of a minor 
one. The maximum strength of the German navy was fixed at 6 
small battleships, 6 cruisers, 12 destroyers, 12 torpedo boats and 
no submarines, with a personnel not to exceed 15,000 officers and 
men. 

Within two months of the signature, the remaining 8 dread- 
noughts with 8 light cruisers and 92 of the latest destroyers and 

with his Continental System (q.v.), to strike a vital blow at  
Britain's seaborne trade. Like the Continental System, the Sub- 
merged Blockade came near to success, but, in the end, under 
the steady pressure of the Allied navies, it failed. With supplies 
unlimited the wasteful struggles between the great armies might 
have been prolonged indefinitely, but with the Central Powers 
denied their wants by the Allied blockade at  sea, whilst the 
Allied armies received their every need from overseas, there could 
be but one end. 

Upon the British Merchant Navy fell by far the greatest burden 
of carrying the seaborne trade that kept the Allied armies in the 
field and fed the civilian populations; heavy indeed was the price 
it  paid in the faithful performance of this duty. T o  the Royal 
Navy fell the lion's share of the fighting upon the sea: its great 
traditions were maintained and glorified and when the Armistice 
called a halt the two navies of Britain had once again carried 
the country in triumph to the end of a great war. 

(S. T. H. W.) 
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WORLD WAR 11. T h e  article which follows is divided into 

six broad sections which describe the principal politica1 and mili- 
t a ry  events of m70rld W a r  11. T h e  military and air operations 
have  been treated according to  three main geographical divisions- 
Europe,  Africa and the  near east;  China; and the  war in the 
Pacific.' Naval operations are  described in a separate section, 
al though i t  is often impossible to  draw a sharp line of demarcation 
between purely military and purely naval action in World War 11, 
particularly in the  Pacific. 

Follou~ing a re  the  main sections and divisions of the article: 

I. The Origins 

11. The War in Europe, Africa and tbe Near East 
A. The German Campaign in Poland 

I. Polish Dispositions 
2. The German Offensive 
3. The Russian Invasion 

B. The Russo-Finnish Winter War 
I.  Early Finnish Successes 
z .  Mannerheim Line Crushed 

C. German Campaigns in Denmark, Norway 
I .  German Invasion 
2. Allied Landings in Norway 
3.  Narvik Episode 

D. The Western Front, First Phase 
I. The "Phony War" 
2. German Conquest of the Low Countries and France 

(a) Conquest oi  the Netherlands 
(b )  Conquest of Belgium, First Phase 
(c) ~ h r u s t  into ~ r a n c e  
(d) Conquest oi  Belgium, Final Phase 
(e) Collapse of France 

3. The Siege of Britain 
4. British Amphibious Raids 
5. Air Wariare over Western Europe, Germany, 

ranean and Italy 
( a )  The Success of the Blitzkrieg 
(b) The Battle oi  Britain 
(c) The Defensive Phase 
(d)  The Offensive Phase 

6. The German Occupation of Western Europe 
E. The British Airican Campaigns 

Mediter- 

I. East Africa 
( a )  Italian Conquest of British Somaliland 
(b)  British Conquest of Somaliland, Eritrea and Ethiopia 

2. Egypt and ~ i b y a  
(a)  First Italian Offensive (Sept.-Dec. 1940) 
(b)  British Counteroffensivc (Dec. 1940-Feb. 1941) 
(c) Second Axis Offensive (March-April 1941) 
(d)  Second British Counteroffensive (Nov. 1941-Jan. 

1942) 
(e) Thlrd Axis Offensive (Jan.-Aug. 1942) 
( i )  Final British Offensive (Oct. 1942-April 1943) 

3. Occupation oi  Madagascar 
F. The Near East Campaigns 

I. Iraq 
2 .  Syria 
3.  Iran 

G.  The BaIkan Campaigns (1940-41) 
I. The Greek-Italian War 
2. German Occupation oi Rumania and Bulgaria 
3. German Conquest oi Yugoslavia and Greece 
4. The Conquest of Crete 

H. The German-Russian War 
I. To  the Outskirts oi  Moscow 
2. Russian Winter Counteroffensive 
3. German Advance to the Caucasus 
4. Turning Point at  Stalingrad 
5.  Russian Reconquest of the Ukraine 
6. Russians Enter Poland and Rumania 
7. The Russians on the Vistula 
8. The Hungarian Plain Reached 
9. From the Vistula to the Oder 

10. Fall of Berlin 
I. The Xorth African Campaign, Nov. 1942-May 1943 

I. Plan and Composition of the Forces 
(a)  Western Task Force: French Morocco 
(b) Central Task Force: Western Algeria 
(c) Eastern Task Force: Algeria and Tunisia 

2. Landings in North Airica 
3 .  Capture of Tunisia 
4. ~u rnmary  

J. The Sicilian Campaign, May-August 1943 
K. The Italian Campaign, Sept. 1943-May 1945 

I. The Italian Surrender 
2. The Landings 

3. Advance to the Gustav Line, Sept. zc-Dec. 10, 1943 
4. Anzio and Cassino, January-May 1944 
5 .  The Summer Offensive, May-September 1944 
6. The Winter Pause, Oct. 1944-April 1945 
7. The Final Phase, April-May 194 j 
8. Summary 

L. Balkan Operations (1942-44) 
I. Resistance in Yugoslavia and Greece 
2. British Reconquest of Greece 

M. Allied Reconquest of Western Europe 
I. Plans for L'Overlord" 
2 .  Western Europe before Invasion 
3. Beginning of the Assault 
4. Launching of Operation "Dragoon" 
5 .  The Advance to the German Frontier 
6. The Counteroffensive in the llrdennes 
7. The Drive ior the Rhine 
8. Crossing of the Rhine; the Ruhr Pocket 
9. The German Collapse 

10. Summary 

III. The Chinese-Japanese War (1937-45) 
A. Prior to Pearl Harbor 

I. Background of War 
a .  The Loukouchiao Incident 
3.  Strategy 
4. Fall of Nanking 
5 .  Victory at  Taierhchwang; Defeat at  Wuhan 
6. Situation after Outbreak of European War 
7. Japan's Pre-Pearl Harbor Offensives 

B. After Pearl Harbor 
I. One World War 
2. New Japanese Objectives 
3. Shansi Front 
4. Incyeased Air Transport 
5. Japan's Last Adventure 
6. Surrender 

N. The War in the Pacific 
A. The Period of Japanese Conquests 

I. The Japanese Plan of Conquest 
2.  Pearl Harbor 
3. The Philippines 
4. Malaya and the Netherlands East Indies 
5. Operations to the East 

B. The Allies Strike Back 
I. New Japanese Plans 
2. Allied Reorganization and Plans 
3. Battles of the Coral Sea, Midway and the Aleutians 
4. Guadalcanal 
5. The Papuan Campaign 
6. Reduction of Rabaul 
7. Recapture oi the Aleutians 

C. Across the Pacific 
I. Allied Offensive Plans 
z .  The Gilberts and Marshalls 
3. Up the New Guinea Coast 
4. The Marianas 
5. Allied Reorganizations in the Pacific 
6. Westward toward the Philippines 

D. The Last Campaigns 
I. Revised Allied Plans 
2 .  1,pvte 
3: Thk-iuzon Campaign 
4. The Southern Philippines and Borneo 
5. Iwo Jima 
6. The Ryukyus; Okinawa 
7. Victory in the Pacific 

The War at  Sea 
A. Prior to U.S. Entry into War 

I. Two Great Strategic Aims 
2. Battle of the River Plate; the "Altmark" 
3. Operations off Korway and Denmark 
4. Germany on the Atlantic 
5. Immobilization of French Navy 
6. Operations during Battle oi Britain 
7. Mediterranean Operations 
8. Battle of Cape Matapan 
9. Operations off Greece and Yugoslavia 

10. The "Hood" and "Bismarck" 
11. Naval Help for Russia 

B. War at Sea after Pearl Harbor 
I. Defensive Phase in the Pacific 
2 .  Battle of the Coral Sea 
3. Battle of Midway 
4. Solomon Islands Campaign 
5. Defensive War in the Atlantic 
6. Amphibious Assaults upon North Africa and Europe 
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(a) North Africa 
(b)  Sicily and Italy 
(c) The Normandy Landings 
(d) Southern France 

7 .  Offensive-Defensive in the Pacific 
8. The Pacific Offensive 

(a)  Gilbert and Marshall Islands 
(b)  New Guinea 
(c) The Marianas ; Battle of the Philippine Sea 
(d)  The Carolines 
(e) Leyte 
( f )  Battle of Leyte Gulf 
(g) The Philippines 
(h) Attacks on the Home Islands 

VI. Conclusion 

I. THE ORIGINS 

The years between World Wars I and I1 covered another period 
in history wherein the struggle for world peace resulted in failure. 
I t  was a period during which those who had the power to enforce 
peace failed to act and during which the aggressors. encouraged by 
such failure and heedless of the destruction and human suffering 
entailed, again took up war and oppression as a means of ac- 
complishing their objectives. 

World War I had been sufficiently vast and destructive to in- 
duce mankind to search deeply for the means of avoiding another 
such convulsion. Many objective and high-principled leaders, 
who devoted all the energies they could summon to the establish- 
ment of a form of society which would bring security and peace, 
arose after that conflict. If there were also men of partisan ap- 
proach and background, they did not dominate the scene; and it is 
safe to say that all were so gripped by the full sense of the de- 
structive power of war as to seek honestly and energetically for 
security. Then, as at  later times, there was divergence of opinion 
as to method. 

Then, as after Urorld War 11, acute postwar problems arose 
which had to be dealt with even while discussion of the form of a 
world organization was taking place-problems in some instances 
very much like those which confronted the world after 1945. 
These problems frequently plagued the general will to set up a 
form of international organization which would become either a 
substitute for. or a moderation of. the old methods of achieving 
security; namely, by alliance. individual action and war. 

I t  was the conflict, probably inevitable, between the concept 
of individual security and Pres. Woodrow Wilson's doctrine of 
collective security which compromised the settlement after IVorld 
War I. I t  stalked across the entire period between the wars, and 
finally led to outright defiance of the League of Nations by the 
axis powers and to virtual abandonment of it by the mestern 
democracies. The establishment of the many new small nations 
had been tied in with the creation of the League as the funda- 
mental basis of fostering European peace. With these new na- 
tions and the alterations of boundaries which were necessary to 
produce them, and without firm adherence to the League on the 
part of the victors, Germany was left a wide choice of European 
issues to exploit. 

All the great Allied Powers, including the U.S.S.R., appear to 
have been guilty of the most painful blunders in their vacillation 
between collective and individual security as the aggressors be- 
gan their exploitation of Allied disunity, weaknesses and inde- 
cision. That vacillation frequently nullified effective action toxard 
peace. I t  was only in the face of black disaster and in the heat 
of actual armed conflict that unified action was forged. 

Significance of Versail1es.-It is to this persistent conflict 
between collective and individual security and the jockeying i t  
produced among the powers, rather than to the harshness or the 
softness of the treaty of Versailles in respect to Germany, that one 
must look for the elements most useful to the aggressors during 
the decade preceding M'orld War 11. 

The Versailles treaty attempted to put together French and 
Anglo-US, concepts of a stable norld order. France, which sought 
drastic modifications of Germany's political boundaries, finally 
settled for military guarantees of the type with which for cen- 
turies it had been familiar. These it accepted from Great Britain 

and the United States of America in return for the  abandonment 
of its claim to strategic frontiers and of its plan for the dis- 
memberment of Germany. 

The resultant treaty, a t  least in French eyes, presupposed the 
continuance of English and U.S. military support. which in the 
end was not forthcoming. France, as a result. never was induced 
by a basic sense of security to rest i ts full faith in  the League 
of riations. 

Practically from the instant of the refusal of the United States 
to  support France by a military alliance and the consequent loss 
of the British guarantee, the essential elements of the whole theory 
on which the treaty was drafted were removed. The United 
States' refusal to ratify the treaty was a body blow of almost fatal 
character in itself, considering the part which the assumed ad- 
herence of the United States had played in the treaty negotiations. 
Even France's proposal for an international police force was 
rejected. The representatives of Great Britain and the United 
States had been rather well satisfied with the geographical and 
military positions of their respective countries after World War I. 
They were disposed to be content with the formal creation of an 
organization to keep the peace without placing any great emphasis 
on the methods by which such an organization would be made 
potent and dynamic. The League without U.S. participation was 
thus doubly undermined. To  make matters worse, after U.S. with- 
drawal, England quickly shifted to its old concepts of the balance 
of power and of restricted intervention in European affairs which 
effectively deterred it from supporting France's proposals to curb 
the first military gestures of the renascent reich. Instead of 
Anglo-French integration of policy, there ensued a sort of duel 
between the two countries resulting in the practically unilateral 
and highly unsuccessful occupation of the Ruhr by France and 
the consequent encouragement of Germany to flout the treaty. 

The Germans, especially Adolf Hitler, made much of the harsh- 
ness of Versailles; but in retrospect no serious contention can 
be held that the political burdens of Versailles were too great for 
it  to bear. The boundaries in some cases were awkward. as for 
example the Polish corridor; but they left Germany a strong na- 
tional state, with a chance for complete economic recovery. Con- 
sidering the conglomeration of races in Europe and the acute sense 
of security need which German aggression had induced, the terri- 
torial solutions attempted at  Versailles could not be said to have 
been unreasonable or vindictive. I t  is true that the reparations 
clauses of the treaty were unrealistic, and together with other 
factors-most of them of German origin-they played a part in 
inducing the distressful inflation which Germany underwent. The 
reparations clauses were moderated, however, by successive plans 
of adjustment; and in the end Germany failed to pay by way of 
reparations as much as was received by it in foreign loans on 
which it later defaulted. I t  is true that the inflation under which 
Germany suffered and the economic collapse of the country did 
serve to destroy the chief prop the German republic had in the 
way of political support, for it embittered the middle class against 
the government, and it  enabled Hitler to gain ground with his 
joint denunciation of the republic's leaders and Germany's former 
enemies. 

While the economic features of the treaty had serious conse- 
quences, the true defect of Versailles lay in the failure of the 
Allied Powers to move together in the enforcement of the settle- 
ment. even after their own moderation of its terms. The truth of 
the matter became apparent too late, but eventually, even to 
Anglo-U.S. apologists for the alleged harshness of the treaty, it be- 
came evident that Hitler was grossly overplaying Versailles as 
a justification for his depredations. 

P r i m a r y  G e r m a n  Responsibility.-Hitler, however, suc- 
cessfully utilized the treaty as a means of gaining power a t  home 
and of disseminating publicity abroad as to the sincerity of his 
purposes. I t  was only on the verge of war that the realization 
arose that something deeper than modifications of the treaty of 
Versailles stood between peace acd war in Europe. Hitler's re- 
iteration at  each crisis he precipitated that he sought no further 
concessions in Europe finally lost its force. 

Prior to World War 11, the German standard of living had sub- 
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stantially improved-it was measurably higher than that of the 
first victims of Hitler's attacks. If there was discrimination 
displayed by contiguous states against German residents, none 
of it  approached Hitler's charges nor faintly suggested the bru- 
talities Hitler was himself exerting on minorities within his own 
borders. Yet these were the elements which his propagandists 
stressed and which readied the nation for another mar. 

With all this, Hitler could not have made Germany march with- 
out another factor which underlay the whole German structure. 
This was a still deeply seated tradition and sense of superiority 
fostered by Germany's military philosophers and supported gen- 
erally by the people. I t  arose from pride in Germany's many 
and important military successes in the past and a conviction of 
superiority which was never entirely dissipated by its really 
thorough defeat in 1918. The unconvincing character of that 
defeat in German minds, and the humiliations which defeat 
brought Germany, supplied the chief nourishment on which Hit- 
ler's propaganda could and did thrive. 

Germany had no justifiable military, political or economic 
cause for war and it was always within its power to avert i t ;  
but the Allied Powers made the way easy for Hitler's ambitions, 
first, by their failure to enforce collectively the provisions of the 
treaty and the agreements made subsequent to the treaty, and, 
second, by their refusal to take united and timely action in the 
way of economic concessions which would have strengthened the 
republic. These concessions, which were never forthcoming in 
unified form, were belatedly urged on Hitler when they were of no 
further avail as a war preventive. 

In  condemning the shortsightedness and indecision of the Allied 
Powers, it must always be borne in mind that these factors did 
not cause the war. They only failed to prevent it. 

The utter wantonness of Hitler and the willingness of the Ger- 
man people to support him and condone his depredations caused 
the European war, and in the disappointment caused by the weak- 
ness and indecision of the Allied leaders and peoples one should 
not lose sight of the primary and fundamental responsibility of 
Germany, Japan and Italy for the years of misery they inflicted 
on the world. 

F u t i l i t y  of Disarmament.-Throughout the period between 
World Wars I and 11, the western democracies clung persistently 
to the concept that disarmament in itself would bring peace. 
Indeed, this became almost the only continuing element of their 
policy Even in the face of the most significant acts of aggres- 
sion on the part of Germany, Japan and Italy, the disarmament 
conferences went on. No disarmament agreements of any sub- 
stance Rere concluded by the axis powers, a fact significant 
enough in itself; but all the while they went on arming. The 
democratic governments were informed of this rearmament, but 
they chose to ignore it. They fastened only the more firmly to 
the hope that the more convenient policy of disarmament would 
induce peace. Though no agreements were consummated, the 
two greatest of the democracies were actually disarming through 
their failure to maintain their military establishments a t  any stage 
which either Germany or the smaller nations, eventually to be- 
come Germany's victims, could recognize as a factor measurable 
in terms of time and effect in enforcing peace. 

This tendency arose in large part from the expressions of great 
bodies of well-meaning people, in both Great Britain and the 
United States, who firmly believed that no arms meant no vio- 
lence. I t  was combined with the ever-present reluctance of po- 
litical parties in power to take the responsibility of imposing on 
the electorate the added tax and personal burdens which arma- 
ment involves. 

Whatever the motive, the result was clear. None of the axis 
powers felt that there was either a will or a capacity to enforce 
the peace on the part of the great democracies. This belief was 
transmitted to those countries which might have resisted the 
aggressions. I t  thus entered into the calculations of both aggres- 
sor and victim-the aggressor being convinced that he could make 
away with his gains before any retribution could overtake him 
and the victim being convinced that resistance was useless, since 
no help could or would arrive before he was overrun. 

Locarno a n d  London.-Two occurrences, rather characteris- 
tic of the trend of world politics in the interwar period, should 
be referred to before reciting the sequence of the direct and im- 
mediate events which led up to the actual outbreak of World 
War 11. The first was the repudiation of the Locarno pact of 
1925, and the second was the failure of the World Economic 
conference in 1933. During the period between the wars, as in- 
deed in most periods of history, political and economic issues went 
hand in hand as parallel irritants to friendly relations. In the 
period referred to, the economic crazy quilt of high tariffs, 
reparations, foreign loans and strangulation of international trade 
constantly created international complications and demanded 
rectification. 

A serious effort was made, and for a time seemed successful, 
to deal with the political issues at  Locarno. The conclusion of 
the pacts ushered in a period of much good feeling. I t  followed 
the evacuation of the Ruhr and the acceptance of the Dawes plan 
as a settlement of the reparations problem and the stabilization 
of German economy. At Locarno, Franco-German and Belgian- 
German boundaries were guaranteed; the permanent demilitariza- 
tion of the Rhineland was provided for; war was renounced and 
the principle of arbitration of disputes between the countries 
was established, except for cases in which self-defense, League 
action or German violation of the demilitarization provisions was 
involved. Great Britain and Italy joined in to promise assistance 
to the country which became the victim of another's aggression. 
Germany was elected to the League. Thus, all but Germany's 
eastern boundaries were dealt with. The Soviet Union naturally 
was disturbed, but in spite of Russian suspicions the Locarno pact 
established a basis upon which much might be built and even 
more hoped for. Here was an agreement entered into freely by 
Germany as a coequal. I t  had none of the aspects of the Diktat 
which Germany signed in the Hall of Mirrors at  Versailles. 

Hitler came to power in Jan. 1933; in 1936, not long after he 
had proclaimed his firm intention to observe the agreements which 
were made at  Locarno, hardly more than ten years after the pacts 
had been signed, the new German leader marched his troops into 
the Rhineland in direct violation of the pacts. The great powers 
did no more than make formal protestations to this action. 

The other significant event was the attempt made to solve the 
major economic problems then plaguing the world. To  accomplish 
this, a great economic conference was called together to meet in 
London in June 1933. The conference was called by the League 
in a supreme effort to recognize the integral character of the 
world's economy. The economic dislocations brought on by 
World War I ,  and the continued nationalistic measures and coun- 
termeasures which were everywhere in force, were patently in- 
terfering with the political stability of the world. The confer- 
ence was to deal primarily with the removal of trade barriers, the 
stabilization of currencies and the disposal of other restrictions 
impeding world trade. 

Though having high hopes and possibilities, the conference a t  
the very outset was blocked by the action of the United States in 
opposing any measure leading to the stabilization of currencies. 
Other restrictions on the pourer of the U.S. delegates, together 
with the force and manner in which their authority respecting 
currencies was taken from them by their own chief, turned the 
conference into something of a fiasco. 

The political value of Locarno was destroyed by the determina- 
tion of Hitler to prepare his way for outright aggression, whereas 
the attempt to deal with world economic problems was nullified 
at  a critical time largely by a leader who had just come on the 
scene and who was to play such a vital part in the final overthrow 
of Hitler-Pres. Franklin D. Roosevelt. The president felt a 
compelling domestic need for higher prices and was prepared to 
place that consideration above the international need for stabilized 
world economic conditions. This event is stressed as a significant 
incident of the general trend of n

at

ionalistic action which tended 
to interfere with constructive plans for world peace. The event 
is the more significant in that President Roosevelt, who was 
later to become almost the personification of collective action 
and internationalism, was impelled to pursue this course. What- 
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ever his motives, the failure of the London conference served 
to encourage the policies of economic nationalism. This encour- 
agement unfortunately played into the hands of the nazi leaders 
of Germany. Other factors may have obstructed the possibilities 
of success a t  London, but the action of the United States made 
a spectacular contribution to its failure. 

These two events stood out as typical of the halting and con- 
tradictory character of Allied action as against the unequivocal 
evidence of axis intention, particularly as such intention became 
manifest after Hitler's accession to power. They were only typi- 
cal, however, for it ~vould not be difficult to find similar instances 
of the operation of British, French and Russian self-interest 
or to locate as flagrant an example of axis provocation. 

F a i l u r e  t o  Check Aggression.-Thus, first one country and 
then another, the western democracies as well as the U.S.S.R. (for 
the record shows that all were sooner or later involved), took, or 
failed to take, action, which set the stage for the ever-present 
and unrelenting determination of Hitler to divide and conquer. 
This was the pattern which led to war, and one step after an- 
other followed, no one of which seemed sufficient at the time to 
induce the powers to undertake collective action or even coura- 
geous individual action. Some of the major incidents can be only 
briefly summarized, with consequent risk of oversimplification, 
but it  is impossible to misinterpret the trend. 

The Japanese aggression in Manchuria in 1931 apparently was 
the first of the definite steps toward doom. I t  is necessary a t  
this stage to look at  the state of affairs in the far east to judge 
the part Japan was to play in the drama. 

Paralleling the nazi and fascist motives of Germany and Italy, 
another virulent and demoralizing force w-as steadily at  work and 
steadily antagonistic to peace. Comparatively late in emerging 
from a deep tribal isolationism to become a member of the inter- 
national community, and permeated with a strong militaristic 
tradition, Japan had persistently expanded its territories and 
areas of influence through opportunistic conquests before World 
War I ;  viz., China (1894), Russia (1904) and the German pos- 
sessions in the far east (1914). 

For a time, after obtaining the concessions for which it con- 
tended at Versailles, Japan gave evidence of participating with 
considerable good will in the international field. I t  had benefited 
greatly both territorially and otherwise by its intervention in 
World War I, at  relatively little cost. Encouraged in addition 
by the spectacle of the weak support given by the great powers 
to the League and inspired by the opportunities it  felt that a 
feeble China afforded it, Japan's materialist and militarist ele- 
ments soon impelled the country to discard all inhibitions, seize 
Manchuria and subjugate Asia to exclusive Japanese interests. 
When the League rather feebly sought to remonstrate, Japan 
departed from that organization and from then on matched each 
self-serving protestation of peaceful intent with an act of the 
most barefaced aggression. 

I ts  first step was, as has been indicated, in Manchuria. In 
Sept. 1931 a portion of the track of the South Manchurian railway 
was blown up with all the marks of a manufactured incident. The 
Japanese army immediately took possession of important strategic 
positions in Manchuria. Four months later Japanese forces 
landed in Shanghai, bombarding the town and engaging the 
Chinese forces located there. All of Manchuria was occupied. 
The foresighted warning of Henry L. Stimson, then United States 
secretary of state, who called for collective action, appealed 
neither to Great Britain, whose stake in the Pacific areas was, if 
anything, greater than that of the United States, nor to the United 
States. In  spite of Secretary Stimson's prescience, the United 
States, as Great Britain well knew, was in no mood to take de- 
termined action. In retrospect, the failure to act in Manchuria 
becomes the first recognized signpost along the road of missed 
opportunities which led to war. 

Ethiopia,  t h e  Rhine land ,  Spain.-The League was bluntly 
challenged by Japan and promptly collapsed before the challenge. 
I t  was only a relatively short time later, in Oct. 1935, that Benito 
Mussolini defied the League in his conquest of Ethiopia. France 
this time failed to support Great Britain, and it. was not long 

before the shoe was on the other foot when in March 1936 Hitler 
marched into the Rhineland. As Pierre Lava1 had failed to sup- 
port Great Britain over Ethiopia, so now Stanley Baldwin failed 
to join m-ith France over the Rhineland, and again there was no 
firm individual or collective action. 

These were portentous incidents, but more ominous than any 
of them was the outbreak of bitter armed conflict within Europe 
itself. The Spanish peninsula, so important to British and French 
interests, became in July 1936 the scene of a violent struggle 
which ended in a serious deterioration of British and French 
power in Europe. The Civil War moved from a left-v.-right 
domestic struggle to a sort of international proving match of 
strength and weapons, in which German and Italian forces be- 
came deeply involved; and the position of the democratic powers 
became increasingly weak as totalitarian forces were strengthened. 
"Nonintervention" became a watchword of Allied policy, and 
still the German and Italian reinforcements of men and arms 
grew. Soviet aid was given to the loyalists (left) but never on the 
scale of the axis assistance which w7as made available to Gen. 
Francisco Franco's rightist forces. Entire divisions were trans- 
ported to the peninsula, and the fighting was on a fully organized 
scale. The war in Europe had in reality already started, but it 
was significantly obscured in western eyes by a fog of ideologies- 
communism v. the right and a stubborn refusal to face up to 
political and strategic realities. Refuge was taken in noninter- 
vention pacts entered into after laborious exchanges between for- 
eign offices but only unilaterally observed. When the fog had 
lifted with a Franco victory, English sea power all over the world 
was compromised by the weakened position of its fleet in the 
Mediterranean. France had another hostile European power with 
which to cope. The Soviet Union was more deeply isolated, and 
Hitler was better.prepared for his impending excursions into mid- 
dle Europe. 

Japan again renewed its aggression by the seizure of Peiping in 
July 1937. Italy withdrew from the League. Through all this 
period the greatest potential power for peace had little to offer. 
The United States at  this stage appeared to the world as isola- 
tionist, pacifist, neutral and disarmed, and its government had 
little influence upon the world situation. Others were to call 
the tune by which the world was to dance, and the attitude of the 
United States was ignored by the aggressor nations that were in  
a few years to be destroyed by a combination of powers of which 
the United States was to be the chief centre of strength. 

A u s t r i a  a n d  Czechoslovakia.-While Hitler was already 
fighting in Spain, he was preparing at  home his more ambitious 
plans of conquest and forging the means by which they were to  
be carried out. 

By 1936 the paramilitary organizations of Germany were in  
full strength. The Sturm Abteilz~nge~t (SA), the Sclzutzsta~el 
(SS) and the Reichsarbeitsdienst (RAD) consisted of more than 
1,500,ooo men, disciplined as military organizations, yet intimately 
involved in the social and political life of the country. They 
were the select exponents of the nazi doctrine. Force was the key- 
stone of their existence. Their intermittent spectacles of massed 
manpower with Teuton, if not barbaric, display of colour and 
music gave indication of the dangerous momentum of the country. 
At their head was the coterie of individuals which had followed 
Hitler to power. Strange mixtures of zealots and opportunists 
placed in positions of great and self-perpetuating authority, they 
came to feel no limit to their ambitions or the destiny of the 
state they ruled. Though Hitler seems to have had a design 
for all his conquests, the tremendous concentration of power in 
the hands of this relatively small group created a psychological 
impulse as well as a means to act promptly and drastically. With 
this fearful imperative it  was not long before action was forth- 
coming. 

Austria was marked as the first victim. Chancellor Engelbert 
Dollfuss had made an attempt at  strengthening the goverament 
in Austria in 1933, but it was not the type of strength which Hitler 
sought, since it  involved exclusion of nazis. After Dollfuss' 
assassination in 1934 by nazi storm troopers, Kurt  von Schusch- 
nigg became chancellor and under heavy external pressure in 
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July 1936 agreed to a friendship pact with Germany. 

Not  content with this arrangement and in accordance with 
plans laid far in advance, Hitler, with a modern modification of 
Canossa, first humiliated Schuschnigg a t  his Berchtesgaden hill- 
top and then forced Schuschnigg's resignation. This time full col- 
laboration with the nazis was exacted, and on the night of 
March 11, 1938, German troops marched into Austria on the 
pretense that Arthur Seyss-Inquart, the new nazi chancellor, 
needed them to restore order. 

Next in order was Czechoslovakia; nazi propaganda began its 
heaviest drumfire on this front in the summer of 1938. The world 
heard much during this period about Hitler's rages and his "pa- 
tience." So great was the tendency toward appeasement, so firm 
the determination not to  be embroiled over issues in "remote" 
countries, that the appeal of Pres. Eduard Benes for assistance 
brought only a blunt proposal by the French minister a t  Prague 
that either Czechoslovakia should agree to the Anglo-French plan 
for the surrender of the Sudetenland to Germany, with the aban- 
donment of the highly prized border fortifications and the exist- 
ing military alliance, or look elsewhere for help. I t  was quite 
clear that if Czechoslovakia refused, i t  had to face the rearmed 
might of Germany alone. 

Munich.-Somewhere between Sept. 2 1  and Oct. I ,  1938, an- 
other opportunity for France, Britain and the U.S.S.R. to join 
and oppose was lost. The famous Munich agreement, from 
which the Soviet Union was excluded, was entered into on Sept. 30 
and incorporated a drastic concession to Germany in the Sudeten 
issue. I t  was such an abandonment of Czechoslovakia that it rep- 
resented a showdown on the one hand too humiliating for the 
great powers long to endure and on the other too successful for 
nazi politics not to exploit. Again great pressure was placed on 
the Czech government to conform to the Munich agreements, and 
just a t  this stage even Poland, soon itself to be engulfed, sped 
an ultimatum to demand the immediate cession to it of the 
Teschen area. Again came capitulation, and this time President 
Benes resigned and fled to London. Neville Chamberlain, Edouard 
Daladier and the hlunich capitulation were much criticized. But 
individuals were condemned for a policy which was largely dic- 
tated by the people of the Allied nations themselves. Munich was 
generally applauded in France and Britain, and the representa- 
tives of those countries were met with welcoming crowds on their 
return. Prime Minister Chamberlain was following the over- 
whelming desire of the people of Great Britain to avoid a war 
which they sensed would be desperate if not worse in its conse- 
quences to them. Subconsciously, they may have sensed the sig- 
nificance of air power not only as a challenge to their long domi- 
nance of the seas but also as a weapon which could be employed 
perhaps disastrously against the homeland itself. The people of 
France were in a like mood. Czechoslovakia was not in the sphere 
of their vital interests. I t  was probably time, they reasoned, 
that such a maladjustment as the Sudetenland should be mod- 
erated. "If we have to fight it must be on larger issues than that," 
said Chamberlain, echoing the sentiments of the majority. A 
"quarrel in a far away country between people of whom we 
know nothing" was not a sufficient base on which to make a 
stand. But ~f Chamberlain was doing all he could to avoid a stand 
which might mean war, he was merely coping with a dilemma 
which Stanley Baldwin had had more timely opportunity to avoid. 
Daladier was but following a course toward which Camille 
Chautemps and the rationalizing spirit of France had directed 
him. 

The  illusion of "peace in our time" which it was hoped that 
truce had brought was soon to be dispelled. On the night of 
March 14, 1939, Pres. Emil Hacha of Czechoslovakia was called 
to Berlin, subjected to another of Hitler's set tirades and threat- 
ened with the destruction of Prague by air. In the face of these 
threats. and in approximately six months after Munich, all 
Czechoslovakia was overnight made a vassal state of Germany. 

P o l a n d  a n d  the Russo-German Pact.-Great Britain and 
France were belatedly aroused, if not to collective European ac- 
tion. a t  least to strong joint and individual action. Poland was 
so obviously the next victim that this time Great Britain made 

its position entirely clear in advance. An attack on Polish in- 
dependence resisted by the Poles would mean active support to 
Poland from Great Britain, and in this action it  was stated that 
France would join. At this point Mussolini attacked and on 
April 8, 1939, seized the weakest opponent at  hand-Albania. 

Events moved quickly. A firm military alliance was concluded 
between Germany and Italy on May 9, 1939. Maxim Litvinov, 
soviet commissar for foreign affairs, who had been an outspoken 
and consistent advocate of collective security, resigned on May 3, 
1939, an ominous note if one had the foresight to interpret i t ;  
for shortly thereafter, and almost in the midst of protracted 
Allied-Soviet negotiations for collective action in the event of 
further German aggression, Moscow announced on -4ug. 21, 1939, 
a ten-year treaty of nonaggression and neutrality with nazi Ger- 
many. Left out of the Austrian settlement and the Munich 
negotiations, suspicious of the western powers and desirous of a 
free hand in the Baltic states, the U.S.S.R. joined hands with 
Germany on the verge of battle. Its motives were destined to be 
debated and its conduct alternately supported and condemned a t  
least until the time, if ever, when history might disclose definitive 
proof of their true character. 

The great hope of the U.S.S.R. from the time of the treaty of 
Brest-Litovsk had lain in the spread of great revolutionary move- 
ments. I t  was Nicolai Lenin's thought that his action in with- 
drawing as a participant from World War I would be followed 
by revolutionary developments in Germany and the German army. 
Subsequently, i t  became a tenet of the soviet faith that such 
movements must occur throughout the world if the full concept 
of soviet philosophy were to develop. In the interval between 
World Wars I and I1 such upheavals were not forthcoming to 
the degree soviet concepts required. The soviet leaders set about 
implanting agents and propagating soviet doctrine in the coun- 
tries and dependencies of the western democracies. This doctrine 
of revolution, mixed with some rather involved interpretations of 
its own self-interest, constantly ran counter to the soviet need 
for collective action to meet the recrudescence of German 
strength. There was inculcated in its people fear of the "im- 
perialism" of the western democracies which rather outdid in 
rivalry, as the chief enemy concept, the strength of fascism or 
the growth of German industrial and military power. If the west- 
ern European powers had been very slow to recognize the need 
for a soviet rapprochement, their reluctance could be understood 
when all the while soviet agents fomented destruction of their 
governments. 

If Litvinov, a liberal diplomat of wide experience, did see the 
need and worked toward collective action, there were others in the 
Soviet Union who inspired actions which gave the democracies 
as much cause for suspicion as the exclusion of soviet representa- 
tives from important councils gave the Soviet Union. 

Another strong element in Allied suspicions was the constantly 
recurring suggestion of soviet desire for continuing "imperialistic" 
wars. Indeed, until Hitler made it so unmistakably clear that the 
object of his chief animosity was the Soviet Union, Joseph Stalin 
seemed not to fear the nazi development in Germany. With this 
background it was not surprising that both British and Russian 
leaders should harbour the unexpressed hope that matters would 
so fall out that their respective countries could stand aloof while 
Germany became embroiled in war with the other. 

After many unfortunate failures to co-operate in the solution 
of European problems, this conflict was put to the final test. The 
Soviet Union held out for guarantees which Britain did not 
feel it could give. Not receiving the price of its support, i t  
spectacularly stood aside to permit Germany to have its way with 
Poland. Germany was not long in acting, and the failure of any 
combined Anglo-French-Russian policy fo  check the aggressor 
was to cost the Soviet Union unbelievable destruction and death, 
France utter defeat and bring England and the whole civilized 
world to the brink of ruin. 

Hitler, with his border problems now in order, struck at  Poland 
on Sept. I ,  1939. Great Britain and France, no longer hesitant, 
declared war on Germany two days after the attack; but no steps 
could be taken to save Poland from its fate. (J. J. McC.) 
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11. THE WAR IN EUROPE, AFRICA AND THE 

NEAR EAST 

A. THE GERMAN CAMPAIGN IN POLAND 

The German conquest of Poland in Sept. 1939 was the first 
demonstration in war of the theory of high-speed armoured mar- 
fare which had been conceived by the British tank exponents after 
World War I and adopted by the Germans when their rearmament 
began. Its adoption was mainly a result of the initiative of the 
young Gen. Heinz Guderian, a soldier of vision, who organized and 
trained the new armoured divisions. Although the senior German 
generals took a cautious view of the new technique and had de- 
veloped the means for it in a measure much more limited than 
the tank exponents visualized, it sufficed to produce a startlingly 
quick victory. Poland was all too well suited for such a demon- 
stration. I ts  frontiers mere immensely wide-about 3, joo mi. in 
all. The stretch of 1.250 mi. adjoining German territory had 
recently been extended to 1,7 jo  mi. by the occupation of Czecho- 
slovakia. This had also resulted in Poland's southern flank's be- 
coming exposed to invasion as the north flank, facing East Prussia, 
already was. Western Poland had become a huge salient that 
projected between Germany's jaws. 

1. Polish Dispositions.-It would have been wiser for the 
Polish army to assemble farther back, behind the broad river 
lines of the Vistula and the San, but that would have entailed the 
definite abandonment of some of the most valuable parts of the 
country. The Silesian coal fields were close to the frontier, while 
most of the main industrial zone, though farther back, lay west 
of the river barrier. I t  was difficult to conceive that the Poles 
could have maintained their hold on the forward areas even in 
the most favourable circumstances, but the economic argument 
for making the attempt, and delaying the German approach to the 
main industrial zone, was heavily reinforced by national pride 
and military overconfidence, as well as by an exaggerated idea 
of what Poland's western allies could do to relieve the pressure. 

The Polish army at peace strength was as large as the French 
and not much smaller than the German. I t  comprised 30 infantry 
divisions and 1 2  cavalry brigades. But Poland's industry was 
insufficient to make full use of its manpower or even furnish an 
adequate scale of equipment for its active forces. On mobiliza- 
tion it could increase its number of divisions by only one-third, 
whereas Germany could more than double its divisions, except for 
the armoured and motorized ones; but this limitation on Ger- 
many's side was offset by Poland's almost complete lack of such 
modern-type forces. Poland had no armoured or motorized divi- 
sions, merely a sprinkling of light tanks, while only one of its cav- 
alry brigades was motorized; and its old-style formations were very 
short of both anti-tank and anti-aircraft guns. Yet many of its 
leaders gallantly but absurdly clung to the double belief that their 
preponderance of horsed cavalry was an important asset and that 
they could take the offensive against the German mechanized 
forces. They also tended to discount the effect of Germany's 
vastly superior air force, which was nearly ten times as powerful 
as their own. 

The unrealism of such an attitude was repeated in the Polish 
dispositions. Approximately one-third of the forces were concen- 
trated in or near the corridor (Polish Pomorze), where they were 
perilously exposed to a double envelopment-from East Prussia 
and the west combined. This indulgence of national pride was in- 
evitably at  the expense of the forces available to cover the areas 
more vital to Poland's defense. For in the south, facing the main 
avenues of approach, the forces were thinly spread. At the same 
time nearly another third of Poland's forces mere massed in 
reserve north of the central axis. between Lodz and Warsaw, under 
the commander in chief, Marshal Edward Smigly-Rydz. This 
grouping embodied the offensive spirit; but its aim of intervening 
with a counterattack did not correspond to the Polish army's 
limited capacity for manoeuvre, even if this had not been cramped 
by German air attack on the rail and road routes of movement. 
The Poles' forward concentration in general forfeited their chance 
of fighting a series of delaying actions, since their foot-marching 
army was unable to get back to the positions in the rear, and man 

them, before being overrun by the invader's mechanized columns. 
In  the wide spaces of Poland the unmechanized state of its forces 
was a heavier handicap than the fact that it was caught by sur- 
prise before all its reserves had been called up. By the same 
token, the 40-odd infantry divisions of normal pattern which the 
Germans employed in the invasion counted for much less than 
their 14 mechanized or partially mechanized divisions. These 
included six armoured divisions, four light divisions (motorized 
infantry with two armoured units) and four motorized divisions. 
I t  was their deep and rapid thrusts that decided the issue, in con- 
junction with the overhead pressure of the Luftwafe, which 
wrecked the Polish railway system besides destroying most of 
the Polish air force before it could come into action. 

2. T h e  G e r m a n  Offensive.--The German forces crossed the 
frontier shortly before 6 A.M. on Sept. I ,  1939; air attacks had 
begun an hour earlier. In  the north, the invasion was carried out 
by Gen. (later Field Marshal) Fedor von Bock's army group, 
which comprised the 3rd army under Gen. (later Field Marshal) 
Georg von Kuchler and the 4th army under Gen. (later Field 
Marshal) Giinther von Kluge. The former thrust southward 
from its flanking position in East Prussia, while the latter pushed 
eastward across the Polish corridor to join it in enveloping the 
Poles' right flank. The greater role was given to Gen. (later 
Field hlarshal) Gerd von Rundstedt's army group in the south. 
This was nearly twice as strong in infantry and more in armour. 
I t  comprised the 8th army under Gen. Johannes von Blaskowitz, 
the 10th under Gen. (later Field Marshal) Walter von Reichenau 
and the 14th under Gen. (later Field Marshal) Siegmund List. 
Blaskom-itz, on the left wing. was to push toward the great manu- 
facturing centre of Lodz and help to isolate the Polish forces in  the 
Poznan salient, while covering Reichenau's flank. On the right 
wing. List was to push for Cracow and simultaneously turn the 
Poles' Carpathian flank, using an armoured corps to drive through 
the mountain passes. The decisive stroke, however, was to be 
delivered by Reichenau, in the centre, and for that purpose he was 
given the bulk of the armoured forces. 

The success of the invasion was helped by the way the Polish 
leaders, despising the defensive, had devoted little effort to the 
construction of defenses, preferring to rely on counterattacks- 
which they believed their army, despite its lack of machines, could 
effectively execute. Thus, the mechanized invaders had little 
difficulty in finding and penetrating open avenues of advance, while 
most of the Polish counterattacks broke down under the com- 
bined effect of a repulse to their forward movement and a deep- 
ening German threat to their own rear. By Sept. 3, when 
Britain and France entered the war, Kluge's advance had cut the 
corridor and reached the lower Vistula, while Kuchler's pressure 
from East Prussia toward the Narew was developing. What 
was more important, Reichenau's armoured forces had penetrated 
to the Warta and forced the crossings there. Meanwhile, List's 
army was converging from both flanks on Cracow, forcing Gen. 
Antoni Szylling's army in that sector to abandon the city and fall 
back to the line of the Nida and the Dunajec. 

By Sept. 4 Reichenau's spearheads had reached and crossed the 
Pilica, 50 mi. beyond the frontier. Two days later his left wing 
was well in the rear of Lodz, after capturing Tomaszow, and his 
right wing had driven into Kielce. Thus, the Polish Gen Juliusz 
Rommel's army, covering the Lodz sector, was outflanked, while 
Gen. Stanislaw Kutrzeba's army was still far forward near Poz- 
nan and in danger of being isolated. The other German armies 
had all made progress in fulfilling their parts in the great envelop- 
ing manoeuvre planned by Gen. Franz Halder, the chief of the 
general staff, and directed by Gen. (later Field Marshal) Walther 
von Brauchitsch, the commander in chief. The Polish armies were 
splitting up into unco-ordinated fractions; some of which were 
retreating while others were delivering disjointed attacks on the 
nearest German columns. 

T h e  German advance might have travelled still faster but for 
a lingering conventional tendency to check the mobile forces 
from driving far ahead of the infantry masses that were backing 
them up. But as newly gained experience showed that such a 
risk was offset by the opponents' confusion, a bolder course was 
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pursued. Exploiting an open gap between Lodz and the Pilica, 
one of Reichenau's armoured corps raced through to the outskirts 
of 'Vl'arsacv on Sept. 8; i t  had covered 140 mi. in the first week. 
By the following day the light divisions on his right wing reached 
the Vistula farther south, between Warsaw and Sandomierz. 
They then turned northward. Meanwhile, near the Carpathians, 
List's mobile forces had swept across the Dunajec, Biala, Wisloka 
and Wislok in turn, to the San on either flank of the famous 
fortress of Przemysl. In  the north, Guderian's armoured corps 
(the spearhead of Kiichler's army) had pushed across the Narew 
and was attacking the line of the Bug, in the rear of Warsa~v. 
Thus, a wider pincer movement was strongly developing outside 
the inner pincers that were closing on the Polish forces in the 
bend of the Vistula west of IT I arsaw. 

On Sept. 10 Marshal Smigly-Rydz issued orders for a general 
retreat into southeastern Poland, where Gen. Kazimierz Sosnkow- 
ski was placed in charge, with the idea of organizing a defensive 
position on a relatively narrow front for prolonged resistance. 
But this was now a vain hope. While the big encirclement west 
of the Vistula was being tightened, the Germans were now pene- 
trating deeply into the area east of the Vistula. Moreover. they 
had turned both the line of the Bug in the north and the line of 
the San in the south. Guderian drove southward in a wide out- 
flanking thrust to Brzesc-nad-Bugiem (Brest-Litovsk). On the 
southern front Gen. (later Field Marshal) Paul von Kleist's 
armoured corps reached Lwow on Sept. 12. There the Germans 
were checked by Sosnkowski, but they spread northward to meet 
Kiichler's forces. Although the invading columns were feeling 
the strain of their deep advances and were running short of fuel, 
the Polish command system was so badly dislocated that it  
could not profit either by the Germans' temporary slackening or 
by the stubbornness that many isolated bodies of Polish troops 
still showed. These dissipated their energy in random efforts 
while the Germans were completing the encirclement. 

3. T h e  Russian Invasion.-On Sept. 17 the soviet armies 
crossed Poland's eastern frontier. That blow in the back sealed 
the country's fate, for there were scarcely any troops there to op- 
pose this second invasion. Next day the Polish government and 
high command crossed the Rumanian frontier, the commander in 
chief sending back a message to tell his troops to fight on. Per- 
haps it  was as well that it did not reach most of them, but many 
gallantly fulfilled its intention in the days that followed, although 
their resistance collapsed bit by bit. The garrison of Warsaw held 
out until Sept. 28, despite heavy bombardment from the air and 
the ground; the last considerable Polish fragment did not sur- 
render until Oct. 5 ,  and guerrilla resistance continued into the 
winter. About 80,000 escaped over neutral frontiers. The Ger- 
man and Russian forces had met and greeted each other, as part- 
ners, on a line running south from East Prussia past the Sarew- 
Bug line and Przemysl to the Carpathians. That partnership was 
sealed, but not cemented, by the mutual partition of Poland. 

B. THE RUSSO-FINNISH WINTER WAR 

Following the partition of Poland, the soviet government made 
haste to underwrite its forward security policy by re-establishing 
strategic control of the U.S.S.R.'s former buffer territories on the 
Baltic. By Oct. 10, 1939, Estonia, Latvia and Lithuania were 
induced to allow soviet forces to garrison key points on their soil. 
On Oct. 14 similar demands were presented to Finland. Con- 
sidered from the viewpoint of strategic safeguards-against Hit- 
ler's possible use of Finnish territory as a springboard for attack 
on the U.S.S.R.-they were moderate, and the small cessions of 
territory required of Finland were to be compensated by the 
U.S.S.R.'s giving up strips elsewhere. But national sentiment 
made it hard for the Finns to agree to a settlement on these lines. 
When they continued to argue the points, the soviet forces in- 
vaded their country on Nov. 30. 

1. E a r l y  F i n n i s h  Successes.-The original advance ended in 
a check that astonished the world. A direct push from Leningrad 
up the Karelian isthmus came to a halt in the forxvard layers of 
the Mannerheim line. 

An advance near Lake Ladoga did not progress. At the other end 

of the front the Russians cut off the small port of Petsamo on the 
Arctic ocean, as a means of blocking the entry of help to Finland 
by that route. Two more immediately menacing thrusts mere 
delivered across the waist of Finland. The more northerly thrust 
penetrated past Salla to Kemijarvi, halfway to the Gulf of 
Bothnia, before it was driven back by the counterattack of a 
Finnish division which had been switched up by rail from the 
south. The southerly thrust. past Suomussalmi, was interrupted 
in turn by a counterstroke, early in Jan. 1940. Circling round 
the invaders' flanks, the Finns blocked their line of supply 
and retreat, waited until their troops were exhausted by cold and 
hunger, then attacked and broke them up. 

Sympathy with Finland as a fresh victim of aggression had 
rapidly developed into enthusiasm at  the apparent success of the 
weak in repulsing the strong. This impression had far-reaching 
repercussions. I t  prompted the French and British governments 
to consider the dispatch of an expeditionary force to this new 
theatre of war with the object not only of aiding Finland but also 
of securing the Swedish iron mines at  Gallivare from which Ger- 
many drew supplies, while establishing themselves in a position 
that threatened Germany's Baltic flank. Partly because of the 
objections raised by Norway and Sweden. this project did not ma- 
terialize before Finland collapsed. France and Britain were thus 
spared entanglement in war with the U.S.S.R. as well as u i th  
Germany at a time when their own powers of defense were peril- 
ously weak. But the obvious threat of an Allied move into Scan- 
dinavia precipitated Hitler's decision to forestall it by occupying 
Norway. Another effect of Finland's early successes was that it  
reinforced the tendency in western quarters to underrate the soviet 
military strength. The general view was epitomized in It'inston 
Churchill's broadcast assertion of Jan. 20, 1940, that Finland 
"had exposed, for the world to see, the military incapacity of the 
Red army." His misjudgment was to some extent shared by Hit- 
ler-with momentous consequences the folloning year. 

More dispassionate examination of the campaign, however, pro- 
vided better reasons for the ineffectiveness of the original ad- 
vance. There was no sign of proper preparation to mount a power- 
ful offensive, furnished with large stocks of munitions and 
equipment. There were clear signs that the soviet authorities 
had been misled by their sources of information about the situ- 
ation in Finland, and that, instead of reckoning on serious re- 
sistance, they imagined that they might have to do no more than 
back up a rising of the Finnish people against an unpopular gov- 
ernment. The country cramped an invader a t  every turn, being 
full of natural obstacles that narro~ved the avenues of approach 
and helped the defense. Beheen  Lake Ladoga and the Arctic 
ocean the frontier appeared very wide on the map but in reality 
was a tangle of lakes and forests, ideal for laying traps as well 
as for stubborn resistance. Moreover, on the soviet side of the 
frontier the rail communications consisted of the solitary line 
from Leningrad to Murmansk, which in its goo-mi. stretch had 
only one branch leading to the Finnish frontier. This limitation 
was reflected in the fact that the "u,aistlinefl thrusts which 
sounded so formidable in the highly coloured reports from Fin- 
land were made with only one division apiece, while only two 
were employed in the outflanking manoeuvre north of Ladoga. 

2. M a n n e r h e i m  L i n e  Crushed.-Much the best approach to 
Finland was through the Karelian isthmus, but this was blocked 
by the Alannerheim line, while the Finns' six active divisions were 
concentrated there at  the outset. The Russian thrusts farther 
north, though they fared badly, served the purpose of dra15ing 
part of the Finnish reserves thither while thorough preparations 
were being made, and 14 divisions brought up, for a serious attack 
on the Mannerheim line. This bas  launched on Feb. I ,  under 
the direction of Gen. Kiril A. Meretskov. I ts  weight was con- 
centrated on a 10-mi. sector near Summa, which was pounded by 
a tremendous artillery bombardment. As the fortifications were 
pulverized, tanks and sledge-carried infantry advanced to occupy 
the ground, while the soviet air force broke up attempted counter- 
moves. After little more than a fortnight of this methodical 
process a breach was made through the whole depth of the Man- 
nerheim line. The attackers then wheeled outward to corner the 
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Finnish forces on either flank, before pushing on to Viipuri (Vi- 
borg). A wider flanking operation was carried out across the  
frozen Gulf of Finland by troops who advanced from the ice- 
bound island of Hogland and landed well in the rear of Viipuri. 
Although an obstinate defense was still maintained for several 
weeks in front of Viipuri, Finland's limited forces had been worn 
down in the effort t o  hold the Karelian isthmus. Once a pas- 
sage was forced, and their communications menaced, eventual col- 
lapse was certain. Capitulation was the only way in which i t  
could be  averted, since the proffered Anglo-French expeditionary 
force had not arrived, though almost ready to sail. 

On March 6, 1940, the Finnish government sent a delegation 
to negotiate peace. Beyond the earlier soviet conditions, Finland 
was now asked to cede areas in the communes of Salla and 
Kunsamo, and also the Finnish part of the Fisher peninsula. They 
w7ere also asked to build a railroad from Kemijarvi to the frontier 
(which was not yet established). On March 13 it was announced 
that the  Soviet terms had been accepted. (B. H. L. H.) 

C. GERMAN CAMPAIGNS I N  DENMARK AND NORWAY 

The  German conquest of Norway and Denmark was the first of 
Hitler's aggressions which was not long premeditated. Reluc- 
tantly, he was induced to embark upon it. The chief instigator 
probably was the commander in chief of the navy, Grand Adm. 
Erich Raeder, who first broached the problem to Hitler on Oct. 10, 
1939. Various intelligence reports indicated British designs on 
Norway and Raeder held that enemy control of that country was 
synonymous with the loss of the war. Sweden would fall com- 
pletely under enemy influence; the supply of Swedish ore, on  
which the German war economy was so dependent, would be cut 
off. The  danger appeared aggravated by the Russo-Finnish war; 
the British might get a foothold in Norway as a result of giving 
aid to Finland. Vidkun Quisling visited Germany and conferred 
with Raeder on Dec. 11. 1939. H e  advised Raeder that there was 
imm~nen t  danger of Britain's gaining a foothold in Norway and 
expressed the view that the National party. which he represented, 
desired to anticipate any possible British step in this direction by 
placing the necessary bases a t  the disposal of the German armed 
forces. The next day Raeder obtained Hitler's approval of the  
proposal that  the armed forces high command be permitted to  
make plans with Quisling for preparing and executing the occu- 
pation either by friendly methods, i.e., the German Wehrmacht 
called in by Nonvay, or force. 

Admiral Raeder envisaged certain military advantages accruing 
to Germany as a result of gaining Norwegian bases but he was 
quite aware that the occupation would be accompanied with ex- 
tremely great risk for the navy in  view of the heavy superiority 
of British sea power. Consequently he continued to hold that the 
maintenance of Norway's neutrality was the best solution but un- 
der no circumstances must Nonvay fall into British hands. Hitler 
was in agreement with this view. But in early 1940 signs and 
even overt acts appeared to force his hand. On Feb. 16 the British 
destroyer "Cossack," on orders from the admiralty, pushed up 
Josing fjord and forced the German tanker "Altmark," which had 
taken refuge in Norwegian territorial waters, to hand over about 
300 prisoners. Since the Korwegian torpedo boats present on that 
occasion did not intervene, the Germans concluded that Norwegian 
territorial waters \\auld henceforth not afford sure protection for 
German shipping and that Norway probably would not contest 
further overt acts on the part  of the British, and they hoped 
this might also apply in the event of a German occupation. The 
British attack on the "Altmark" infuriated Hitler and i t  is likely 
that he then made the  decision to  execute the planned undertaking. 
On Feb. 2 1  Hitler appointed Gen. Nikolaus von Falkenhorst head 
of the planning and operations staff for E'eseriibz~ng, the code 
name f o r  the operation, and the future commander in chief of the 
army of occupation in Norway. On March I Hitler issued his 
top secret directive for implementing I17eserubung, but no date 
of execution was set. Finland's capitulation to the U.S.S.R. on 
March 13 temporarily eased the situation but not for long. In- 
telligence reports gave the Germans definite reason to believe that 
the western powers were contemplating action against Scandinavia 

and incidents of German shipping being molested b y  Brit ish forces 
in  Norwegian territorial waters multiplied. Y e t  on March 26 
Raeder advised Hitler that in his opinion "the danger of a British 
landing in Norway is no longer acute" bu t  "sooner o r  later Ger- 
many will b e  faced with the necessity of carrying out  operation 
Weseriibung. Therefore it is advisable to  do so a s  soon a s  pos- 
sible, by  April I j a t  the latest, since af ter  that  da t e  t h e  nights 
are  too short;  there will be a new moon on April 7." Hi t ler  agreed 
to the operation on X-day, around the period of the new moon. On 
April z D-day was ordered for April q with the time for landing a t  - .  
5:15 A.M. 

When the Germans later captured the French archives they found 
evidence of how narrowly they had forestalled the Allies in the race 
for Norway. These documents showed that: ( I )  the Allied supreme 
council in Paris on Feb. 5 had determined to prepare French-British 
forces in Great Britain for transport to Norway; (2) on Feb. 6 the 
British foreign minister had informed the Norwegian minister in Lon- 
don that Great Britain wished to have certain bases on the Norwegian 
coast 'lin order to interrupt the German ore transport from Narvik"; 
(3)  the Allied plans had projected aid to  Finland, seizure of the 
Swedish iron-ore mines at  Gallivare and occupation of the northern 
ports. Even though peace had meanwhile been concluded between 
the U.S.S.R. and Finland, the final decision to undertake Operation 
"Scandinavia" was made on March 28; the departure date of the 
first transports was set for April j. At the last minute the sailing 
of the transports was postponed to April 8. Therewith the Allies 
had lost the "race for Norway." German naval forces were then 
under way for all those places which the Allies had selected for their 
landings. 

G e r m a n  Invasion.- The landing places for the blitz occupation 
and the forces assigned to each were as follows: Narvik, battleships 
"Scharnhorst," LLGneisenau" and 10 destroyers, the latter with 2,000 
landing troops; Trondheim, cruiser L'Hipper" and 4 destroyers with 
1,700 landing troops ; Bergen, cruisers "Koln," "Konigsberg," "Bremse," 
2 torpedo boats and torpedo motorboat flotilla I with 1,900 landing 
troops ; Kristiansand and Arendal, cruiser "Karlsruhe," 3 torpedo boats 
a n t  torpedo motorboat flotilla I1 with 1,100 landing troops; Oslo, 
cruisers "Blucher," "Liitzow," "Emden" and 3 torpedo boats with 
2,000 landing troops; Egersund, 4 mine sweepers with 150 landing 
troops. Since the loading capacity of the warships was very limited, 
the heavy weapons, equipment and ammunition had to be loaded in 
transports scheduled to arrive simult&neously a t  the ports of destination. 
They had to be sailed ahead of the warships because of their slower 
speed. Stavanger was occupied solely by air-borne troops on the 
morning of April g. The German air force assisted in the capture of 
Oslo, Kristiansand and Bergen with parachute and air-borne troops. 
The invasion of Denmark proceeded apace with Norway; the former 
had to be occupied to safeguard the lines of supply by sea and by air 
and to provide air bases for the operations to the north. Little Den- 
mark fell with little resistance being offered; the country was hardly 
defensible against a powerful attack with modern weapons. 

The navy had to carry the fight to capture the Norwegian ports 
with strong assistance from the air force. At 9:48 A.M.,  and again at  
2:2j P.M., April 7, the combined Narvik-Trondheim task forces were 
sighted and reported by British air reconnaissance. The royal air force 
made an unsuccessful attack on the German force before the weather 
closed in. The British high command recognized that a German naval 
operation to the northward was in progress and certain important 
decisions were made. Britain's own landing operation was abandoned, 
the troops then on board were disembarked and all measures were 
geared to the interception of the German force. On the evening of 
April 7 the British home fleet under Adm. Sir Charles Forbes put to 
sea. ,4t 8:  20  A.M.,  April 8, the first action between German and British 
naval forces took place north of the Bergen-Shetland Islands line. The 
British destroyer "Glowworm," which had lost contact with its force 
in heavy weather, ran into the destroyer "Bernd Von Arnim" and the 
cruiser "Hipper" and was sunk by gunfire. At 2:zo P.M. the former 
Polish submarine "Orzel" sank the transport "Rio De Janeiro" loaded 
with troops for Bergen. I t  was a disastrous blow, for the landing of 
the survivors and the dead in German army uniform necessarily re- 
vealed the German intentions and gave warning to the Norwegians. 
Upon arrival off Vest fjord, the ten Karvik destroyers were detached 
and, by a lucky circumstance, they found the approach to Karvik un- 
guarded by the British. However, the Xorwegian armoured coastal 
ships "Eidsvold" and "Norge" engaged them at short range until both 
were sunk by torpedo fire. The commander of the landing troops, 
Maj. Gen. Eduard Dietl, took over the town without resistance from 
the Xorwegian Col. Konrad Sundlo, one of Quisling's friends. The 
Bergen group was fired on by coastal batteries ; the "Konigsberg" took 
three hits and the ''Bremse" one. The debarkation of troops was ac- 
complished without interference. British planes attacked the "Konigs- 
berg" a t  Bergen on April 10 and scored two direct hits; the ship 
burned out and capsized. Trondheim, Kristiansand, Arendal and Eger- 
sund were occupied with little or no resistance. At Oslo, however, 
the navy was stopped. In attempting to pass the strongly fortified 
narrows leading to Oslo, the van ship, the heavy cruiser "Blucher," 
was only from 500 to 600 yd. away when the coastal batteries opened 
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fire. Within a few moments the ship took two II-in. hits, at least 
twenty 5.9-in. hits and finally two torpedoes irom a shore torpedo 
battery. Fires within the ship touched off a magazine explosion; i; 
capsized and sank. The "Liitzow," steaming astern oi  the "Blucher, 
also received three hits but the fighting effectiveness of the ship was 
not seriously impaired. The attempt to iorce the narrows was then 
abandoned; the troops were landed outside and the capitulation oi  the 
fortifications was acconiplished the same day by a combined land, sea 
and air attack. Meanwhile Oslo itself had been taken by the air iorce; 
Fornebu airfield had been seized by parachute troops during the morn- 
ing; a t  noon six companies oi  air-borne troops landed there and OC- 
cupied important points of the city. The political situation was con- 
fused; Qllisling got nowhere in getting Piorwegian support to form a 
new government, while the king and the government leaders fled to 
the northward with a view to rallying resistance. Meanwhile, the 
German air force had been busy operating against the British naval 
forces off the Norwegian west coast. Though the damage inflicted did 
not come up to German expectations and was in fact much below the 
claims made by the attacking planes, nevertheless the deterrent effect 
on Britlsh operations was great. Actually, the German planes sank 
only one ship, the destroyer "Gurkha," scored one hit on the battleship 
"Rodney," and near misses inflicted light damage to  the cruisers 
"Southampton" and "Glasgow." 

In  faraway Narrik, beyond the effective reach of the German air 
force, the British navy reacted speedily. During the early morning of 
April 10 the Germans were taken completely by surprise when the 
shells and torpedoes of five British destroyers suddenly rocked the 
harbour. A mutually damaging action was iought but in the balance 
the loss was definitely German. What was left of the German naval 
iorce a t  Narvik was finished off on April 13, when the British struck 
again with the battleship "Warspite" and nine destroyers. The loss of 
ten destroyers was a staggering blow to Germany, but the addition of 
more than 2,000 men irom their crews was a welcomc accretion to 
General Dietl's defenses. 

A l l i e d  L a n d i n g s  in Norway.-Speed was particularly important 
ior the Allied counterattack to retake at least central and northern 
Norway before the Germans could reinforce and consolidate their 
positions. Thc transports and troops for their own landing operations 
were readily available, but it was not until April IZ that the first con- 
voy sailed from the Clyde. I t  was decided to retake Trondheim and 
Narvik but, since their troops were equ~pped ior only an unopposed 
landing, a direct attack could not be considered. I t  was decided to 
capture Trondheim by a pincer attack commanded by Lt. Gel1 H. R. 
S. Massy; north arm irom Xamsbs with about 6,000 men under Maj. 
Gen. Sir Adrian Carton de Wiart; south arm from ,4ndalsnes with 
about 6,000 men under Maj. Gen. Sir Bernard Paget. The prospects 
looked good since the Germans had landed only 1,700 troops at  Trond- 
heim. The German air force had not been able to prevent the .4llied 
landings but it did hit hard and continuously in the subsequent opera- 
tions. Carton de Wiart's forces moved south slowly, plagued by deep 
snow, smaii enemy detachments and especially by enemy air attacks, to 
S t e i~k je r  and then were iorced to retreat. Carton de Wiart suggested 
evacuation and this was done shortly thereafter. Paget's iorces reached 
Dombas in the Gudbrand valley on April 19 but, instead oi being 
able to wheel north on Trondheim, they had to  iace the German 
vanguard pushing north irom Oslo, while being threatened in the 
rear by the Trondheim occupation force. If the Luftwaffe could have 
been checked, the Allies might have held on but their own air support 
was lacking. Evacuation was directed and in the first days oi May 
the last Allied troops in the Trondheim area were re-embarked. At 
this time Allied troops were landed at  hfosjoen, Mo and Bodo in 
order to block the movement o i  German troops to the relief o i  Sarvik. 
However, these iorces slowed General Feuerstein less than did the diffi- 
cult mountainous terrain. On May 11 and 18 he took RIosjoen and 
Mo respectively ; the British withdrew to their principal base at Bodo, 
where they held on to the end of the month. 

N a r v i k  Episode.-To recapture Narvik, the British landed at 
Harstad and Salangen on Vaags fjord. The operation began on April 
14 and the Allied forces were built up until they finally numbered 
about 24,000. When the attempt to capture Trondheim was abandoned, 
it was decided to hold iast at  Narvik where British sea power was in 
firm control of the line of supply and where the Germans were cut 
off irom support. Progress had been slow, for General Dietl with his 
z,ooo mountain troops plus more than 2,000 sailors skiliully fought a 
defensive action. On May 24 the Allies decided to liquidate the whole 
Norwegian undertaking; the Germans had meanwhile driven-deep 
into France and it appeared advisable to draw in their scattered forces. 
However, the plans ior a concentric attack on Narvik were so far 
advanced that it appeared desirable to capture that port prior to the 
evacuation. By the evening of May 28 the Allies had uncontested 
control; General Dietl withdrew into the mountains east of Narvik. 
The Allies ~ressed in pursuit and enveloped the flanks; the situation 
was becoming more difficult ior the Germans from day to day. In 
the first week oi June, however, the Allies began their evacuation. On 
June 8 Dietl reported to the German high command that Piarrik had 
again been occupied by his own so recently hard-pressed troops. The 
next day the Norwegian iorces also ceased hostilities; the king and 
government left Norway for England. On June 8, the Germans scored 
a naval victory over the Rritish naval forces off northern Korlvay. 

The battleships "Scharnnorst" and "Gncisenau" nad been sent north in 
an attempt to relieve the situation at Narvik. The Germans took a 
final thrust at the withdrawing foe, sinking the aircrait carrier 
"Glorious," the auxiliarq cruiser "Orama" and the tanker "Oil Pioneer," 
while "Scharnhorst" took a torpedo hit from a destroyer. 

E~a1uat ion . -The surprise attack on Piorway mas the first great 
combined operation of army, navy and air force. Sorway, however, 
should have been a more difficult operation ior the Germans No order 
for mobilization was given until the iateiul night of April 8-9, despite 
the warnings irom the Norwegian minister in Berlin and urgings from 
the chief of the general staff. The German navy never recovered irom 
the heavy sacrifices made in the landing operations. I t  had numerous 
other losses, but the loss of the ten Narvik destroyers alone represented 
exactly half oi  the German strength in this type. 

The Franco-British counterblow was ill-starred from the beginning 
because it was undertaken with inadequate iorces and underestimation 
of the German potentialities. The counterattack had prospects of 
success only i i  the line of supply from Germany to h-orway had been 
promptly and effectively cut. This was not done. Allied submarines 
pinpricked the main line of supply on the waters from Germany to 
Oslo but only large means could avail in this situation; i.e., the ex- 
tension oi  British naval supremacy into the Skagerrak and Cattegat. 
The German air force would have exacted a price and the British high 
command must have considered the probable price too high. This 
represented a new development in sea power; with the advent of air 
power, conditions had developed which made it possible to overcome 
enemy naval superiority in limited waters without a fleet of equal 
strength. 

Had Germany bided its time and allowed the Allies to move into 
Norway first, it would have been saved the stigma of an attack on a 
neutral nation. To deiend their positions in Piorway would have cost 
the Allies dearly; the Germans would have had control oi  the long 
arm oi the lever since they could have taken immediate counteraction 
via Denmark and southern Sweden. In view of German air superiority 
it ~vould have bcen extremely difficult for the .4llies to supply their 
iorces in Norway. Moreover, had the Allies gone into Norv~ay on their 
own initiatibe, i t  would have been a matter oi  national prestige to 
hold their ground there, and more and more blood and treasure would 
have been expended. (R. E. K.) 

D. T H E  WESTERN FRONT, FIRST PHASE 

1. The " P h o n y  War."-When the Germans invaded Poland 
on Sept. I ,  1939, they left only 23 divisions in the  west. T h e  
French mobilized nearly five times as many divisions. T h e  Ger- 
man generals themselves felt tha t  their western front was danger- 
ously underinsured, but they could see no way of increasing the 
insurance without forfeiting their chance of a quick victory over 
Poland. Their anxiety proved excessive. T h e  French had hardly 
dented the foremost layers of the  defense before the Germans had 
overrun Poland and returned in force t o  the  nes t .  T h e  French 
advance was confined to  the 100-mi. stretch of t he  common 
Franco-German frontier between the Rhine and the Luxembourg 
border, and any pressure was limited t o  narrow sectors of this 
stretch. At the end of the month.  following the collapse of 
Poland, the French command decided to  withdraw its  divisions 
to  the shelter of its own Maginot line. Then stagnation settled 
on the western front for  the next seven months. 

The German command felt tha t  the French had never seriously 
tried to  attack and had thereby let slip a great opportunity. The  
first assumption was t rue ;  the second more doubtful. The  French 
army was a ponderous machine, with a tactical doctrine t o  match,  
and thus had little capacity for  rapid action. Even if the  French 
army had been fitted for manoeuvre, room for  manoeuvre was 
lacking as long as  Belgium remained neutral. On Sept. I Gen. 
Maurice Gamelin, the  F rench  commander in chief, addressed a 
memorandum to  his government which argued that the  only way 
of success nould  lie in "extending our  front of attack" from the  
Moselle to Maastricht, for a n  advance through Belgium and 
Dutch territory t o  the  lower Rhine. If  Belgium and the  Nether- 
lands would not  agree to  this. and the French government was un- 
willing to override their neutrality, the prospect \vas dim. As 
this wider alternative was ruled out,  Gamelin did not see any point 
in courting heavy loss and wearing down the  French army's morale 
by  pressing the attack on the Rhine-Moselle sector. 

While Germany clearly benefited from the  neutrality of Belgium 
and the Netherlands a t  this stage of the  war,  i t  was doubtful  
whether the alternative tha t  Gamelin desired would have made any 
important difference to  the fate of Poland. For  the mobilization 
of the French a rmy  was not  completed until Sept. 2 0 ,  and  the  
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leading British army corps arrived at  the front only in the first 
week of October, whereas most of Poland was overrun by the 
third week of September. But the prospects of subsequent re- 
sistance to a German offensive in  the west might have been 
greater if the French armies had been permitted to advance into 
Belgium in Septeniber. The situation was radically changed with 
the collapse of Poland. The scales of forces in the west now 
tilted heavily to the German side, and the primary problem of the 
French was to assure their own defense. In these different cir- 
cumstances, however, they still favoured the idea of an advance 
into Belgium, even if i t  could be carried out only after a German 
invasion of Belgium. That was a more questionable decision. 
Their o

w

n army was not well fitted to execute such a racing 
manoeuvre and establish itself firmly on a fresh line at  short 
notice. 

The widespread view that the French leaders were too defensive 
minded is a fallacy. During the months that followed the fall of 
Poland, Gamelin showed a hankering for the offensive and mooted 
various provocative moves to threaten Germany's flanks, even 
though he had to admit that the means hrere lacking. That urge 
to do something, however unpromising the chances, was stimulated 
by political cfiticism of Gamelin's "caution," particularly from 
Paul Reynaud, whose cry for bold and early action brought him 
growing political influence, as usually happens in a democracy a t  
war. The pressure of such tendencies could be traced in the de- 
velopment of the French plan to meet a German invasion of Bel- 
gium. The first idea was that the two armies on the extreme 
left, the French 7th army and the British, should advance a short 
distance across the frontier and occupy a position along the Escaut 
river as far as Ghent, there linking up with the Belgian army, 
which was expected to fall back on the line Antwerp-Ghent. 
This was extended by November into plan D, which embraced a 
60-mi. advance to the line of the Dyle, east of Brussels, and a 
general wheel forward of the French left centre to correspond. 
In  March a third development in the plan gave it a still more 
venturesome turn. The French 7th army was to dash up the Bel- 
gian coast past Antwerp into the Netherlands, so that it could not 
only buttress the joint between the Belgian and Dutch armies, but 
strike a t  the flank of the Germans advancing into Belgium. 

The plan and the distribution of forces expressed the twin 
convictions of the French high command. One was that the 
Germans would make their main effort in the plain of Belgium, 
north of Namur, as in 1914. The other was that no serious stroke 
could be delivered south of Namur, through the Ardennes, be- 
cause of the difficulties presented by that hilly and wooded belt 
of country. This proved a fatal delusion. Yet if the German 
offensive had been launched when Hitler intended, in November, 
Gamelin's plan might well have succeeded in checking it on the 
Dyle, while a t  the worst a decisive defeat of the French ~vould 
have been unlikely. But Hitler's desire was repeatedly post- 
poned by the weather, coupled with the hesitation of his generals. 
And when a t  last the German offensive was delivered. six months 
late, its plan had been so changed as to profit decisively from the 
nature of the French plan. 

The centre of gravity was shifted from Gen. Fedor von Bock's 
army group B on the right, facing the main plain of Belgium, to 
Gen. Gerd von Rundstedt's army group A, facing the wooded hill 
belt of Belgian Luxembourg. The change was suggested by Gen. 
(later Field Marshal) Erich von Manstein, Rundstedt's chief of 
staff, who argued that the tank forces could be effectively used 
in the Ardennes, contrary to orthodox ideas, and that the risk 
of a check would be less than if they met the main mass of the 
Allied forces head-on in the centre of Belgium. Manstein's pro- 
posal was regarded as too hazardous by the heads of the German 
army; but its boldness appealed to Hitler, who, in March, se- 
cured its adoption. The French advance into Belgium now played 
into the hands of the Germans in the same way that the French 
advance of 1914 into Lorraine and the Ardennes had done. I t  
was, however, the employment of fast-moving armoured vehicles, 
instead of foot-marching infantry masses, that made the vital dif- 
ference to the result in 1940 compared with 1914. 

The period that popular opinion christened the "phony war" 

was far from being such in reality. It was a period when the Allies 
were projecting offensive schemes which they lacked the power 
to execute, and when Hitler was repeatedly mounting an offensive, 
only to be compelled to defer it, contrary to  his desire, bu t  to  
his advantage. 

2. German Conquest of the Low Countries and France.- 
Following the dramatic success of his April coup in Norway, Hitler 
became more eager to attempt the deferred stroke in the west. 
But it  was not until May 7, 1940, that the first warning order since 
January was actually issued. On May 8 Hitler was "very agitated" 
by reports that the Dutch were accelerating their precautions and 
might allow the British to reinforce them. The invasion was 
launched in the early hours of May 10. Under the remodelled 
plan, Bock's army group B comprised two armies instead of the 
former three. The 18th army, under Gen. Georg von Kiichler, 
invaded the Netherlands with the aid of an armoured division 
and air-borne forces, while the 6th army (Gen. Walter von 
Reichenau) advanced along the main avenue into Belgium, with 
the aid of an armoured corps. These two German armies had to 
deal with the Dutch and Belgian armies, the British expeditionary 
force (now grown to 13 divisions, of which 9 were available there) 
and two of the best-equipped French armies. Lacking superiority 
of numbers there, the Germans depended on surprise and superior 
skill. Rundstedt's army group A covered the stretch between the 
middle Meuse (Maas) and the Moselle. I t  advanced with 46 
divisions, of which 7 were armoured, while a further 27 divisions 
of the general reserve backed i t  up. Once it  had brushed aside 
the screen of Belgian troops in the Ardennes it  had only to  deal 
with two French armies consisting of 12 infantry divisions-half 
of them low-grade-and 4 horsed cavalry divisions. Against this 
weak hinge of the Allied wheel forward into Belgium were massed 
nearly two-thirds of Germany's forces in the west and nearly three- 
quarters of its armoured punch. Along the Franco-German 
frontier, between the Moselle and Switzerland, stood Gen. (later 
Field Marshal) Wilhelm von Leeb's army group C, comprising two 
armies. I ts  task mas merely to threaten an attack on the Maginot 
line and thus pin down the excessively large proportion of the 
French forces that were arrayed there. For  41 divisions were 
posted in and behind that well-fortified sector, compared with 
39 on the longer sector between the Maginot line and the channel 
coast, while the larger part of the French general reserve was 
also on this flank. The responsibility for those fatal dispositions 
lay more directly with Gen. Alphonse Joseph Georges, the com- 
mander in chief of the armies on the northeast front, than with 
Gamelin. For the moment that danger was obscured by the 
dramatic opening of the campaign in the LOW Countries. 

(a) Conquest of the Netherlands.-The Dutch army comprised 
ten divisions and the equivalent of a further ten in smaller forma- 
tions. I t  should thus on paper have had a very good chance of 
withstanding the German invasion, since its front was covered by 
successive rivers, while the attacking army comprised only seven 
divisions, apart from the air-borne forces. But the Dutch had a 
wide front, very sensitive and densely crowded rear, poor equip- 
ment in modem weapons and no experience of modern war. Apart 
from air superiority, the German offensive depended for its suc- 
cess primarily on the air-borne forces under Gen. Kurt  Student. 
Contrary to popular imagination after the event, these forces 
were on a small scale. Four parachute battalions were used, to- 
gether with a regiment of air-transported infantry. to seize the 
bridges a t  Moerdyk, Dordrecht and Rotterdam, on the main road 
artery from the south into the heart of the Netherlands, with the 
aim of opening the way for the mobile ground forces. One para- 
chute battalion, followed by two air-transported regiments, de- 
scended on the airfields around The Hague with the aim of cap- 
turing the main government buildings. The attack on the capital 
did not succeed, though it caused a lot of confusion and thus 
aided the invader's purpose. But the bridges were captured with 
very slight loss, and the defense was too disorganized to dis- 
lodge the troops who had dropped out of the sky before they were 
reinforced by forces arriving overland. 

While the invasion could hardly have triumphed without this 
capture of the back door, the air-borne coup would have mattered 
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little if the Dutch front had not broken down a t  a specially w l -  
nerable spot. 

Gen. Hendrik Gerard Winkelman, the Dutch commander in 
chief, was mainly concerned to cover the direct approach into the 
heart of the Netherlands. Out of his four army corps, two were 
massed on the Geld valley position, between the Maas (Meuse) 
and the Zuider Zee, while another was in reserve behind them. 
The  remaining corps had held the Peel line south of the Maas; 
but, just before the invasion came, the Dutch command came to 
the conclusion that it would be safer to concentrate on holding the 
central part of the Netherlands, covered by the great rivers. So 
the army corps in the south was withdrawn, leaving the Peel line 
to be held by a screen composed of lower-grade troops who lacked 
anti-tank and anti-aircraft guns. Nothing could have been better 
designed to suit the German aim of bringing quick reinforcement 
to  the air-borne troops near Rotterdam. 

On May 10 the Germans penetrated the Peel line. The next 
day the defenders retreated due west past Tilburg toward Breda, 
thus leaving a clear road by which the solitary German armoured 
division could drive northwestward to the Moerdyk bridge. That 
same afternoon the leading mobile troops of Gen. Henri Giraud's 
French 7th army reached Tilburg, after a remarkable 140-mi, dash 
from the French frontier. Disconcerted by the Dutch retreat 
and German air attack, they fell back on Breda. By May I 2 they 
had been reinforced but made no serious attempt to advance over 
the farther 10-mi. strip to the Maas and bar the German armoured 
division's passage to Moerdyk. This reached the outskirts of 
Rotterdam soon after midday. Meanwhile, the main German 
forces had spent t

w

o days in closing up to the Geld valley line. 
On May 12 they made a narrow breach in it. Lacking reserves 
on the spot for effective counterattack, the Dutch command de- 
cided to abandon this line and fall back on the "fortress of Hol- 
land" line, just in front of Amsterdam and Utrecht. I t s  defense 
was never tested; for by the time the Germans closed up to it, 
late on May 14, the campaign had been brought to an end. 

The Germans had made no progress a t  Rotterdam on May 13, 
and their situation there might have again become precarious 
since it  formed a narrow wedge thrust far forward between the 
Dutch and French forces. But it  was difficult for the Dutch to 
see the situation in such a light. They were more conscious that 
most of their country had been swiftly overrun and that the roar 
of German aircraft filled their ears. The queen and the govern- 
ment sailed for England on May 13, leaving the country in charge 
of General Winkelman. By the next afternoon he had decided to 
surrender. That decision was produced not only by the blackness 
of the outlook but by the threat of bombing the cities of Rotter- 
dam and Utrecht if resistance continued. Such action was in ac- 
cord with the old laws of warfare governing the bombardment of 
besieged places, since both cities were now in the fighting zone. 
But its technical legality did not diminish its inhumanity as a 
means of moral pressure. Rotterdam was actually bombed, 
through a fault in signal communications, after the Dutch had 
yielded to the threat. The horror it produced was shown in the 
way the statement that this bombing, by a mere 30 planes, had 
killed 30,000 people was credited, and continued to be believed 
long after bombings oi ten times such a scale had been found to 
kill only a fraction of the number. 

(b) Conquest of Belgium, First Phase.-The direct invasion of 
Belgium was made with stronger forces than were used against 
the Netherlands, but with only a handful of air-borne troops. 
Reichenau's 6th army deployed four army corps abreast on the 
30-mi. Roermond-Aachen front and also included Gen. Erich 
Hoeppner's armoured corps. The air-borne troops consisted of 
a mere 500. To  compensate for the shortage, dummy parachutists 
were dropped over a wide area, thus accounting for the reports 
that "thousands of parachutists" were descending on the country. 
At the start of the invasion of the west, the main weight of the 
German air force, of the dive bombers in particular, was concen- 
trated on the gateway into Belgium, before being switched south 
to help in the passage of the upper hleuse around Sedan. That 
concentration of air bombardment was the invaders' biggest 
asset in gaining an ascendancy over the Belgian defense. The 

tiny element of air-borne troops, however, counted for almost as 
much. For it was they who secured the keys to the gate. 

The most delicate point of the Belgian fow'ard position lay 
north of Liege, where the Maastricht "appendix" of Dutch terri- 
tory protruded between the Belgian and German frontiers, form- 
ing an indefensible strip that could mask an approach to the 
Albert canal, which there formed the Belgian frontier line. The 
invaders' chances turned on gaining the bridges a t  that point be- 
fore they could be blown up, and preventing the guns of Eben 
Emael, Belgium's most modern fort, from dominating them subse- 
quently. Early on May 10, before it  was light, a platoon in gliders 
landed at  the back of each bridge and captured each intact. Other 
gliders landed on the top of Eben Emael and dropped explosives 
into the guns and the exits unobserved by the garrison inside- 
which was thus helplessly imprisoned in its now useless fort. By 
the morning of May I I sufficient German troops had accumulated 
beyond the canal to burst through the Belgian line. The leading 
armoured division now drove through to the west, while part of 
the infantry wheeled south and entered Liege from the rear. 
That evening the Belgian command (King Leopold 111, com- 
mander in chief; Gen. F. I?. 0. Michiels, chief of staff) ordered 
a general withdrawal to the Antwerp-Namur (or Dyle) line, where 
the leading Allied divisions had just arrived-the French 1st 
army (under Gen. Georges Blanchard) occupying the sector 
from Namur to Wavre, the British (under Viscount Gort) oc- 
cupying the sector from Wavre to Louvain, while the Belgians 
wheeled back to hold the sector from Louvain to Antwerp. 

In view of the imminent collapse of the Belgians' forward posi- 
tion, the French advance to the Dyle line had been accelerated 
on May 11, and from there Gen. RenC Prioux's cavalry corps (of 
two light mechanized divisions) pushed on eastward to meet the 
Germans. I t  was too late to check the break-through on the Albert 
canal, but it helped to cover the Belgians' retreat from Liege. 
Falling back by stages, Prioux checked a series of German tank 
thrusts on May 12-13. During the second night his corps with- 
drew to an anti-tank obstacle a few miles in front of the main 
position. On May 14 the Germans made a powerful effort to 
break through in the direction of Gembloux, and a big tank battle 
developed. Although Prioux prevented a complete break-through, 
his corps was so badly mauled by the afternoon that it had to be 
withdrawn to reorganize behind the main position, which mas now 
solidly occupied by the rest of the 1st army. When the Germans 
attacked the next morning, they were checked. Immediately after- 
ward, Hoeppner's armoured corps was sent south to join Rund- 
stedt's army group. I ts  disappearance appeared to increase the 
French prospects of holding this end of the Dyle line, while no 
pressure at  all had yet developed on the British sector. But on the 
evening of May 15 Gamelin ordered its abandonment. For by 
then Rundstedt's armoured forces, which had crossed the Meuse 
at Sedan on May 13, were driving deep into France. I t  had now 
become a question for the Allies, not whether they could hold out 
in Belgium, but whether they could escape being cut off there. 

(c) Thrust into France.-The break-through from the Ardennes 
across the Meuse turned more on the approach march than on the 
battle. The passage of such great forces through such a difficult 
belt of country as the Ardennes was an amazing feat of staff work. 
Rundstedt's army group comprised, from right to left, the 4th 
army (Gen. Gunther von Kluge), the 12th army (Gen. Siegmund 
List) and the 16th army (Gen., later Field Marshal, Ernst Busch), 
while the 2nd army (Gen., later Field Marshal, Maximilian von 
Weichs) was in reserve. But its thrust was provided by two ar- 
moured groups: a large one under Gen. Paul von Kleist and a 
smaller one under Gen. Hermann Hoth. Guderian was put in 
charge of Kleist's principal spearhead, and delivered the decisive 
thrust, at Sedan. The solution of the approach march problem 
was both bold and ingenious. While the armoured divisions used 
such roads as were available through that hilly and wooded belt, 
infantry divisions started alongside them by using field paths and 
marched so fast across country that the leading ones reached the 
Meuse only a day after the armoured divisions. 

Early on May 10 Kleist's leading troops crossed the frontier of 
Luxembourg, where they met only road obstructions. In  three 
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hours they reached the frontier of Belgian Luxembourg, 30 mi. 
beyond. There they found bridges blown up and met opposition, 
first from the Belgian chasseuvs ardennais and then from French 
horsed cavalry. The French paid forfeit for pushing old-fashioned 
cavalry divisions deep into the Ardennes in face of armoured divi- 
sions. By the next evening they were driven back across the 
Semois in disorder and had suffered such losses as to ease the Ger- 
mans' task in forcing the difficult passage of that river. Georges 
now ordered reinforcements to that sector, but their arrival was 
too slow to match the German rate of movement. 

By the evening of May I 2 the Germans were across the French 
frontier and overlooking the Meuse. The blow was about to fall 
not only on the hinge of the French advance into Belgium but on 
the joint between two armies: Gen. Charles Huntziger's and army 
and Gen. AndrC Corap's 9th. Huntziger's left wing, from Sedan 
eastward, was composed of two reserve divisions of oldish men. 
Corap's right wing, west of Sedan, was of similar composition. 
The defenses were rudimentary; it was the least-fortified stretch 
of the whole French front. Worse still, they had hardly any anti- 
tank guns and no anti-aircraft artillery. Such was the measure 
of the trust placed in the unlikelihood of an armoured thrust 
through the Ardennes. 

On May 13 Kleist's forces achieved a threefold crossing-by 
Guderian's corps a t  two points near Sedan, and by Gen. Georg 
Hans Reinhardt's corps at  MonthermC. At Sedan, wave after 
wave of dive bombers swooped on the defenders of the south bank. 
These could not stand the nerve-racking strain, and the German 
troops were able to push across the river in rubber boats and on 
rafts. The tremendous air bombardment was the decisive factor 
in the crossings A thousand aircraft supported Kleist's forces 
while only a few French aircraft intervened in a gallant but hope- 
less effort to aid their troops on the ground. Kext day, after the 
tanks had been brought across, Guderian widened the Sedan bridge- 
head and beat off French counterattacks. On May 15 he broke 
through the defenses into open country, turning westward in the 
direction of the channel coast. On May 16 he swept on west for 
nearly jo mi. His superiors tried to put on the brake, feeling that 
such rapid progress u a s  hazardous. But the pace of the drive up- 
set the French far more, and their collapse spread as Reinhardt's 
corps joined in the pressure. 

There was no "battle of the bulge," such as was vividly described 
in the Allied reports a t  the time. I t  was a procession in quick 
time along an almost empty corridor behind the backs of the Allied 
armies in Belgium. Meanwhile, further crossings had been made 
to the west, between Givet and Namur-one by Maj. Gen. (later 
Field Marshal) Erwin Rommel's armoured division. Thus, the 
breach had widened to 60 mi., and any French positions remaining 
had become mere islets lapped and left behind by the waves of the 
armoured torrent that was now sweeping through the corridor be- 
tween the Sambre and the Aisne. Giraud had been sent to replace 
Corap and reinforcements followed. But there again the measures 
were inadequate and taken too late. When he arrived, on May 15, 
he drew up a plan for a counteroffensive to block the corridor on a 
line 25 mi. W. of the Meuse. But a day later he found that the 
forces 1%-ere not available, while the Germans had advanced in 
strength far beyond their line. So he now decided to withdraw 
to the line of the Oise, 30 mi. farther back, and block the Germans 
there. Once again he was too late, for the German armoured 
divisions outran his retreating troops and were across that barrier 
on May I T  Even if the French had been able to mount a counter- 
offensive. they would not have found it easy to crush the invaders' 
flank. For Kleist's southern flank was progressively lined by his 
motorized divisions, which in turn were relieved by the infantry 
corps that were marching on as fast as possible. This lining of 
the Aisne had an important indirect effect, by playing on the most 
instinctive fear of the French. For on May 15 Gamelin received 
an alarming report that the Germans were crossing the Aisne be- 
tween Rethel and Laon. He told the government that he had no 
reserves between that sector and Paris and that he could not guar- 
antee the security of the capital for more than a day. After 
Gamelin's startling message the French premier. Reynaud. hastily 
decided to evacuate the government from Paris to Tours. By 

evening more reassuring reports came from the Aisne, and Reynaud 
went to the radio to broadcast a denial of "the most absurd ru- 
mours that the government is preparing to leave Paris." At the 
same time he seized the opportunity to replace Gamelin, and for 
that purpose summoned Gen. Maxime Weygand from Syria. 
Weygand did not arrive until May 19, and thus for three critical 
days the supreme command was in a state of mental, though not 
actual, suspense. 

While the Allied statesmen, like their peoples, were still dream- 
ing of an attack that should cut off the "bulge," the German 
armoured forces raced on to the sea and cut off the Allied forces 
in Belgium. The remaining obstacles that could have blocked the 
tanks were not manned in time on an adequate plan. After cross- 
ing the Oise on May 17, Guderian's advanced troops reached 
Amiens two days later. On May 2 0  they swept on and reached .\b- 
beville, thus blocking all communications between north and south. 
By the next day the motorized divisions had taken over the line 
of the Somme from PCronne to Abbeville, forming a defensive 
flank barricade. Guderian's corps then turned north up the coast 
in a drive for Calais and Dunkirk on May 22, while Reinhardt's, 
swinging south of the British rear position a t  Arras, headed for the 
same objective-the last escape port that remained open for the 
British. 

( d )  Conquest of Belgium, Final Phase.--After abandoning the 
Dyle line on May 16 the Allied armies in Belgium had wheeled 
back to the line of the Escaut (or Scheldt). By the time they 
arrived there, the position had been undermined by the cutting of 
their communications. On May 19 Gort began to consider the 
necessity of evacuating the British expeditionary force by sea, and , 
the preparatory steps entailed. Next day, however, orders came 
from the cabinet that the B.E.F. was to march south on Amiens. 
Gort argued that such a long-range drive in reverse was not prac- 
ticable, either tactically or administratively. All he could manage 
was an attack by two divisions, which had just been rushed south 
to Arras for the purpose, led by a brigade of infantry tanks, the 
only armoured troops he had. When this riposte was launched on 
May 21. it  comprised no more than two tank battalions backed by  
two infantry battalions, while elements of one French light mecha- 
nized division covered its flanks. Nevertheless, this small drive 
into the corridor momentarily shook the nerve of the German 
higher command. The effect showed that if two or three armoured 
divisions had been available for a concentrated counterstroke, the 
German advance might have been dislocated. 

After this flash in the pan the Allied armies in the north made 
no further effort to break out of the trap, while the belated re- 
lieving push from the South was so feeble as to be almost farcical. 
The prevailing confusion was increased by R'eygand's arrival to 
take over supreme command. This veteran of 1914-18 was better 
in expounding theory than in grasping reality, and even his theory 
was out of date. His grandiloquent orders had no more chance 
of being translated into practical terms than those of Reynaud and 
Churchill. While the governments and commanders got into a 
tangle of divergent views and orders, the cut-off armies in the 
north fell back on a slant closer to the coast under increasing pres- 
sure from Reichenau's advance through Belgium. More dangerous 
still \+-as the backdoor approach of Guderian, whose armoured 
forces were sweeping north past Boulogne and Calais. So three of 
Gort's divisions were pulled out of the front and sent south to  
strengthen the line of canals that covered Dunkirk and the Allies' 
rear. Two more were allotted for Weygand's renewed project of 
a Franco-British drive down into the German corridor. But then 
the Belgians' extended right flank, adjoining the British, gave way 
under Reichenau's pressure; so these two divisions were rushed 
north again. By the time they arrived, on May 27, the Belgian 
centre had cracked. and there were no reserves to fill this fresh 
gap. With their country overrun and their backs to the sea, in a 
small strip cronded with refugees, the Belgians were driven to sue 
for an armistice that evening; and the cease-fire was sounded early 
next morning. 

Even before the Belgian capitulation, the British government 
had decided to evacuate the B.E.F. by sea from Dunkirk, and the 
admiralty had been collecting every kind of small craft to help in 
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taking away the troops. The retreat to the coast now became a 
race to re-embark before the German pincers closed. As many of 
the troops had to be taken off from the beaches, it 'was a slow and 
difficult process, extending from May 26 to June 3. I n  the end 
233,039 British troops were taken away, as ~ i ~ e l l  as 112,546 Allied 
troops, mainly French, though most of the equipment had to be 
left behind. The evacuation could not have been achieved but for 
the air cover provided by fighter aircraft from the English coast, 
the indomitable efforts of the seacraft and the good discipline of 
the troops. I t  was Hitler, however, who did most to make their 
escape possible. For the German armoured forces had reached 
and crossed the canal defense line close to Dunkirk as early as 
May 23, when the bulk of the B.E.F. was still far distant from 
the port. But they were halted by Hitler's order on May 24! and 
actually pulled back to the canal line, just as Guderian was expect- 
ing to drive into Dunkirk. 

That  "miraculous" intervention, which brought salvation to the 
British, was prompted by several factors. Kleist and Kluge con- 
tributed to it by the anxiety they expressed about the British 
tank counterattack a t  Arras and by overestimating its scale. Rund- 
stedt contributed by the way he impressed on Hitler the need to 
conserve the armoured divisions for the next stage of the offensive. 
Goring contributed by insisting that the Luftwaffe could deliver 
the coup de grcice a t  Dunkirk and prevent any escape by sea. Hit- 
ler himself was greatly influenced by his memories of marshy Flan- 
ders in World War I ,  and thus became needlessly fearful of his 
tanks' becoming bogged if they drove any further north. But some 
of his generals who talked with him felt that his halt order was also 

, the result of a belief that Britain would be more willing to make 
peace if its pride was not wounded by seeing its army surrender. 

'Three days passed before Brauchitsch, the army's commander 
in chief: persuaded Hitler to withdraw his veto and allow the 
armoured forces to advance. But they now met stronger opposi- 
tion, and almost immediately Hitler stopped them again, ordering 
them to move south ready for the attack on the Somme-Aisne line. 
Reichenau's army followed, leaving Kiichler's to clear up things 
in the north, where more than ~ , o o o ~ o o o  prisoners had been taken 
in the three weeks' campaign, a t  a cost of 60,000 German casualties. 

(e) Collapse of France.-The new French front along the 
Somme and the Aisne was longer than the original one! while the 
forces available to hold it were much diminished. The French had 
lost 30 of their own divisions in the first stage of the campaign, 
besides the help of their Allies. (Only two British divisions re- 
mained in France, though two more that were not fully trained 
were now sent over.) In  all, Weygand Lad collected 49 divisions 
to cover the new front, leaving 17 to hold the Maginot line. The 
Germans, by contrast. had brought their 10 armoured divisions up 
to strength again with relays of fresh tanks, while their 130 in- 
fantry divisions were almost untouched. For the new offensive 
the forces were redistributed, two fresh armies (2nd and 9th) 
being inserted to increase the weight along the Aisne sector (be- 
tween the Oise and the Meuse) ; Guderian was given command of 
a group of two armoured corps that were moved to lie up in readi- 
ness there. Kleist was left with tm7o corps, to strike from the 
bridgeheads over the Somme at  Amiens and PCronne respectively, 
in a pincer move aimed to converge on the lower reach of the Oise 
near Creil. The remaining armoured corps was to advance be- 
tween hmiens and the sea. 

The offensive was launched on June 5, initially on the western 
stretch between Laon and the sea. Resistance was stiff for the 
first two days, but on June 7 the most westerly armoured corps 
broke through on the roads to Rouen, with R-ommel leading. The 
defense then collapsed in confusion, and the Germans met no 
serious resistance in crossing the Seine on June 9. Kleist's pincer 
stroke did not, however, go according to plan. The left pincer, 
from IJCronne, was hung up by tough opposition north of Com- 
pikgne. The German supreme command then decided to pull back 
Kleist's group and switch it east to back up the break-through that 
had been made in Champagne. The offensive there did not open 
until June 9, but then the collapse came quickly. As soon as the 
infantry had forced the crossings, Guderian's tanks swept through 
the breach toward Chllons-sur-Marne and then eastward. The 

drive continued a t  racing pace, over the Langres plateau to 
Besan~on and the Swiss frontier, cutting off all the French forces 
in the Maginot line. 

On June 10 Italy declared war. An Italian offensive, however, 
was not launched until ten days later and was then easily held in 
check by the weak French forces. On June 11 Churchill flew to 
Tours in a vain effort to encourage the French leaders. Xext day 
Weygand addressed the cabinet, told them the battle was lost, 
blamed the British for both defeats and then declared: "I aim 
obliged to say clearly that a cessation of hostilities is compulsory." 
There was little doubt that he was correct in this estimate of the 
military situation, for the French armies were now splitting up 
into fragments. The cabinet was divided between capitulation 
and a continuance of the war from North Africa but decided only 
to move itself to Bordeaux. 

The Germans entered Paris on June 14 and were driving deeper 
on the flanks. TWO days later they reached the Rh6ne valley. 
Meanwhile Weygand had continued his pressure for an armistice, 
backed by all the principal commanders. Reynaud resigned, 
whereupon a new cabinet mas formed by Marshal Henri Philippe 
PCtain, and the request for the armistice \%as transmitted to Hitler 
on the night of June 16. Hitler's terms were delivered to the 
French envoys on June 20. The German advance proceeded be- 
yond the Loire while discussion continued, but on June 2 2  the 
German terms were accepted. The armistice became effective at  
I :35 A M. on June 25, after an accompanying armistice with Italy 
had been signed the day before. 

3. The Siege of Britain.-No plans had been made for the 
invasion of Britain when the Germans launched their offensive. 
Kor were any made even when the collapse of France n7as assured. 
I t  is clear that Hitler counted on the British government's agree- 
ing to a compromise peace on the favourable terms he was dis- 
posed to offer and had no desire to press the conflict to a decisive 
conclusion. The German army was given to understand that the 
war was over, leave was granted and part of the Luftwaffe was 
shifted to other quarters. Even when Churchill's determination 
to continue the war mas manifest, Hitler still clung to the belief 
that it was merely a bluff. feeling that Britain must recognize "her 
militarily hopeless situation." That hope of his was slow to fade. 
I t  was not until July 2 .  1940, that Hitler even ordered a considera- 
tion of the problem of invading England, and he still sounded a 
note of doubt about its necessity when at  last. on July 16, he or- 
dered preparations to begin for such an invasion, christened Opera- 
tion "Sealion." But he said that the expedition must be ready by 
mid-Aug. I 940. 

The German army was in no way prepared for such an under- 
taking. The staff had not contemplated it, the troops had been 
given no training for landing operations and nothing had been 
done to build landing craft for the purpose. So all that could be 
attempted was a hurried effort to collect shipping, bring barges 
from Germany and the Setherlands and give the troops some prac- 
tice in embarkation and disembarkation. I t  was only the tem- 
porary "nakedness" of the British forces, after losing most of their 
equipment in France, that offered such an improvisation the pos- 
sibility of success. The main operation was entrusted to Rund- 
stedt's army group A, which was to use the 9th and 16th armies, 
comprising 2 j divisions. Starting from the various harbours be- 
tween the Scheldt and the Seine estuaries, they were to converge 
on the south coast of England between Folkestone and Tf70rthing, 
while air-borne troops were to capture the cliff-covered Dover 
area. According to the plan, ten divisions were to be landed in 
the first four days, to establish d mide bridgehead After about a 
week the main advance inland would begin, its first objective 
being to gain the high ground along an arc from the Thames 
estuary to Portsmouth. In  the next stage, London was to be 
isolated from the vest. If opposition mere stiff, the 6th army 
(from army group B) might be landed west of TVeymouth for a 
push northnard to the Severn. 

The German generals were very apprehensive of the risks that 
their forces would run in crossing the sea. They had little con- 
fidence in the capacity of either their omn navy or the Luitwaffe 
to keep the passage clear. The German admirals were even more 
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frightened about what would happen when the British navy ap- 
peared on the scene. They had no confidence in their own power 
to stop it and insisted that the responsibility must be placed on 
the Luftwaffe. Goring, however, expressed assurance that the 
Luftwaffe could check British naval interference as well as drive 
the British air force out of the sky. So it was agreed that he 
could try his preliminary air offensive, which did not commit the 
other services to anything definite, while the time for the invasion 
attempt was postponed to mid-September. 

During July and early August a rising stream of air attacks was 
delivered against Britain's convoys and ports. Then on Aug. 13 
the main offensive was unleashed, initially against air bases. Al- 
though targets and tactics were changed in different phases, the 
underlying object was always to wear down Britain's air defense, 
and the effort was maintained far into September. Although i t  
severely strained the limited resources of fighter command, under 
Air Chief Marshal Sir Hugh Dowding, the German losses in both 
bombers and fighters were disproportionately heavy. Aug. 15 and 
18, Sept. 15 and 27 were the Lzdftwafle's days of greatest loss in 
the long series of air battles over Britain. As the expensiveness 
of the.daylight attacks came to be impressed on the Luftwaffe, 
the offensive effort was increasingly diverted into the channel of 
night raids on Britain's industrial centres. Although the nightly 
"blitz" imposed a great strain on the civilian population, besides 
impairing war production and food supply, it contributed little to 
the main purpose that had prompted the air offensive. (See 
Battle of Britain, below.) 

The evident inability of the Luftwaffe to dominate the sky in- 
creased Hitler's hesitation to take a decision on Operation "Sea- 
lion." Orders he issued on Aug. 16 hinted at  further delay. On 
Sept. 3 the date of invasion was deferred to Sept. 21, and then 
on Sept. 19 he ordered the shipping to be dispersed. On Oct. 12 
he announced that the operation was off for the winter, though a 
pretense of preparations was to be kept up. Long before the 
spring came he had decided to turn eastward against the U.S.S.R., 
and plans for the invasion of Britain were definitely discarded. 
Rundstedt and other generals had doubted all through whether his 
intentions were serious, in view of the apparent lack of interest 
and impetus on his part compared with the way he had spurred on 
the preparations for other offensives. The campaign against 
Britain thenceforth became purely a blockade of its sea approaches, 
conducted mainly by the German submarines, supplemented by 
the Luftwaffe. 

4. Bri t ish Amphib ious  Raids.-The number of operations 
carried out by the commandos during World War I1 was small, 
but they had a tonic effect on British national morale during the 
depressing period of isolation and siege that followed the enforced 
evacuation of the continent by the British forces in 1940. They 
helped to show that the German hold on the continental coast line 
was not completely secure, and they gained valuable experience 
for future amphibious operations on a larger scale. While the 
German command had reason to welcome these occasional raids 
as a help in keeping its own troops alert, it became uncomfortably 
impressed by such evidence of the excessive stretch of coast it had 
to cover as a result of its conquests. The commando operations 
were also valuable as a school in the application of irregular tactics 
to regular warfare, correcting the normal tendency of armies to 
develop formal habits and stereotyped methods. 

The earlier raids had as their main target the fish-oil plants 
in Norway that were used in the making of glycerine for explosives; 
destruction of shipping was one of the subsid~ary aims. The first 
raid was carried out-by British commandos, light naval forces 
and Korwegian marines-at the head of the Vest fiord off Narvik, 
on March 7, 1941. The next was a purely Nonvegian raid, a t  
Oksfiord, betaeen Tromso and Hammerfest on the night of 
April 11. On Dec. 27 a larger raid, mainly by British forces, was 
delivered against the island of Vaagsoey. In 1942 commando 
operations were switched to the Atlantic shores of occupied France. 
The first was on the night of Feb. 27 a t  Bruneval, near Le Havre, 
where the secrets of the radar station formed the main objective. 
Some parachute troops co-operated in this very successful small 
operation. A more ambitious one was attempted at  St. Xazaire 

on March 28 and did considerable damage to the harbour works, 
though at  a rather high cost. On April 22 there was a small raid 
near Boulogne. 

A much bigger operation was attempted at  Dieppe on Aug. 19, 
1942. Officially described as a reconnaissance in force, it fur- 
n~shed  useful lessons for the future in the problem of invading a 
well-defended coast. Although the cost was very high, i t  showed 
the possibility of achieving a large-scale landing under modem 
conditions, while bringing out mistakes that were to be avoided. 
I n  this operation, the commandos played only the preparatory 
role, in the form of a dual flanking move. The right-hand thrust 
was successful in disabling the coastal guns on its sector, but  the 
left-hand thrust miscarried; it  unluckily ran into a German flotilla 
before the landing. The main assault was carried out on the 
beaches of Dieppe, by a mainly Canadian force of about 7,000 
men, and tanks were employed to help it ,  though their efforts were 
seriously obstructed by the sea wall. Kearly half the assaulting 
force was lost, largely as prisoners. Losses in landing craft and 
aircraft were also heavy, though in the air a compensating toll 
was taken by the great Allied "umbrella" of about 1,000 fighters. 

(B. H L. H.) 
5. A i r  Warfa re  over  Western Europe,  G e r m a n y ,  Medi te r -  

r a n e a n  and Italy.-Germany used its air force from 1939 to  
1944 mainly as an adjunct to offensive military and naval opera- 
tions; but by the beginning of 1944 i t  was forced to switch to the 
defensive because of the Allied air campaign against its industrial 
area. Thereafter, German offensive action was largely limited to 
mechanical weapons, first the flying bomb or V-I and later the big 
rocket or V-2. Allied air strength in the earlier period had been 
built up from a condition of numerical inferiority to an over- 
whelming preponderance. Victory in the long run depended largely 
on the Allies' success in expanding and deploying their air forces 
and on the failure by Germany to prevent this. If the German 
air force could have smashed the British aircraft industry between 
1940 and 1942 or the Russian aircraft industry after 1941, or 
stopped the flow of U.S. aircraft to Britain after 1941 or prevented 
the movement of air forces to North Africa, the eastern Mediter- 
ranean and the Soviet Union, it could have changed the course of 
the war. I t  achieved none of these tasks; as a strategical ~ ~ e a p o n ,  
German air pourer failed. 

Allied air effort, whether its strength warranted i t  or not, al- 
ways took account of strategical as well as tactical needs until 
the two merged into one with the invasion of Germany. By that  
time it had disorganized German production and transport, safe- 
guarded Allied bases and given vital support to the ground forces 
in a series of campaigns. 

This continuous and mounting attack on the sources of axis 
power formed the background to the campaigns. I t  went on in 
retreat and in advance. I t  rose at  last to an intensity never 
before imagined. While the armies of Germany and Italy were 
being forced back, the whole economy of their homelands was be- 
ing destroyed. High on the program of destruction were the air- 
craft industry and the oil needed by the axis air forces. When 
finally the Allied armies crossed the Rhine in the last stages of 
the war, there was practically no interference from the German 
air force. 

(a) The Success of the Blitzkrieg.-Most of the nations Ger- 
many attacked between 1939 and 1941 were in a position similar to 
that of Germany at  the end of the war. The one exception was 
the U.S.S.R. IVhen Germany invaded Poland in Sept. 1939 i t  had 
about 5.000 first-line aircraft. Nearly 2,000 of these were used 
in the campaign. Poland could muster a t  most 600 aircraft; the 
German aim was to put these out of action first. I n  two weeks 
this purpose had been achieved, and German air units could con- 
centrate on turning retreat into confusion and on spreading terror 
among civilians. The entire campaign cost Germany only about 
zoo aircraft. When the Germans invaded Sorway in April 1940 
the air defense was equally inadequate, and it was impossible for 
the British to reinforce the Norwegian army. 

Ship-based aircraft, few in numbers, backed up by only two 
land-based fighter squadrons, could not compete with the German 
land-based aircraft of superior performance. Thus, a second 
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campaign was decided in the air. 

When the main thrusts were delivered into the Netherlands, 
France and Belgium, the German air operations resembled those 
of the Polish campaign, with some innovations. Again the resist- 
ance was weak. About 3.500 aircraft were used by the Germans. 
Against these France had a total of 2,500, but never many more 
than 1,000 aircraft in its first-line strength. The British air 
strength in France did not exceed joo aircraft. Heavy air fighting 
took place, and the Germans suffered serious losses, especially 
among their dive bombers; but they were too well supplied with 
aircraft to be checked. 

I n  the Netherlands, parachute troops were used in force for the 
first time. About 20,000 were dropped, chiefly in the neighbour- 
hood of Rotterdam; this action was preceded by an intense bomb- 
ing of the dock area of the city. On other parts of the 250-mi. 
front, German aircraft attacked airfields and communications, 
broke down resistance in front of their troops, put up a defensive 
umbrella over their advancing columns, bombed and fired at refu- 
gees on the roads and took every opportunity to create chaos in the 
rear of the opposing armies. By way of breaking the spirit of 
the French, there were raids on certain towns, including one by 
I 2 0  bombers on military objectives around Paris. Meanwhile the 
relatively small force of the royal air force continued to cover the 
British retreat to Dunkirk and to oppose to the limit of its powers 
the advance of the Germans. The bombing of towns by the 
Luftwaffe had released the British from their inhibitions concern- 
ing targets where civilians might be involved. During the Ger- 
man advance there were frequent attacks on railway yards, oil 
supplies and road junctions in western Germany. I n  the air fight- 
ing near Dunkirk, the Germans had a taste of the opposition they 
were thenceforth to meet. British victories in the air made the 
evacuation possible but could not impede the collapse of France. 
The German air force lost 2,000 aircraft in six weeks of fighting, 
yet after six weeks' refitting it was ready for the next venture, to 
prepare the way for the invasion of England. 

(b) The Battle of Britain.-The Germans had available for 
this task about 3,000 aircraft. The British could put against them 
a fighter force about goo strong; but this force was extremely well 
armed with eight-gun fighters, its aircraft carried armour over 
vital parts, its pilots were well trained and, perhaps most important 
of all, i t  was equipped with radar which had been brought secretly 
to a high state of efficiency. This apparatus detected formations 
a t  a distance of 50-60 mi. and revealed their strength, height and 
direction. 

The Germans opened the battle of Britain on Aug. 8, 1940, with 
attacks on shipping and on south coast ports. For ten days they 
kept up this onslaught. From Aug. 12 they combined their cam- 
paign against shipping with raids on airfields, aircraft factories and 
radar stations in southeast England. On the whole they used 
about 500 aircraft a day; on some days, the figure reached 1,000. 

Throughout, losses were heavy. Failing to obtain the success they 
had expected, the Germans tried out various plans-night attacks 
on industrial towns in the Midlands, raids on the airfields of the 
home counties. 

Early in September came attacks on London itself. The first 
was made by more than 400 aircraft; of these, nearly a quarter 
were brought down. So heavy were the losses of the Germans in 
their daylight assaults that they turned to night bombing. Day- 
light raids continued, but they were more a nuisance than a threat; 
the night raids were to trouble Britain for two years. Meanwhile 
an invasion fleet of barges had been assembling on the French and 
Belgian coasts and British bombers had been attacking it. Many 
barges were destroyed, but the danger of invasion remained an 
influence in British policy for many months and, together with the 
German campaign against shipping, curtailed British activity in 
other theatres of war. (See also Siege of Britain.) 

(c) The Defensive Phase.-When Italy entered the war in June 
1940 there were fewer than 400 British aircraft in the whole mid- 
dle east command; these had to look after the defense of Malta, 
the Suez canal and the Sudan and to undertake offensive opera- 
tions in Libya, Eritrea, Italian East Africa and Ethiopia. The 
Italians, on the other hand, had a front-line strength of about 

1,500 aircraft. Reinforcements from the air forces of Australia, 
New Zealand, South Africa and Rhodesia soon arrived in North 
and East Africa. Under the "cash-and-carry" arrangement a cer- 
tain number of U.S. aircraft, chiefly fighters and long-range recon- 
naissance types, were taken in British ships to Britain and thence to 
Africa. Later, under the lend-lease scheme, the flow was greatly 
increased. 

The Italian air force was roughly handled wherever the British 
forces came into conflict with it. Axis ports on both sides of the 
Mediterranean were bombed. The British air units made up in 
dash what they lacked in numbers and equipment. Ship-borne 
aircraft had one outstanding success in Nov. 1940, when British 
planes caught some ships of the Italian navy at  anchor in Taranto 
harbour and torpedoed seven, including three battleships. I n  the 
following April they took a major part in the battle of Cape 
Matapan. But for the most part, the British forces were at  a 
disadvantage, especially in protecting convoys and in preventing 
the movement of traffic from Italian ports. 

These difficulties came to a climax with the advance of the 
Germans through Yugoslavia to the Greek coast in April 1941 and 
with the capture of Crete by an air-borne force in May. This was 
the first example of an entirely air-borne campaign; it  was pre- 
ceded by intense bombing of the three airfields from which the 
small British fighter force operated. The latter became so reduced 
in size as to be ineffective against a raiding force about 500 air- 
craft strong and had to be withdrawn. Then the Germans dropped 
paratroops and glider troops, so that by the end of a week they 
had nearly 23,000 men on the island. 

This evidence of German skill in air-borne invasion increased 
the anxiety felt in Britain. Night bombing had meanwhile grown 
in strength. Sometimes as many as 4 jo  bombers attacked London 
in a night. A large part of the City had been destroyed by fire at  
the end of 1940. There had been heavy raids on other towns such 
as Coventry, Bristol, Birmingham, Liverpool and Birkenhead. 
Defense against night attacks was having little success mainly 
because single-seat fighters were being used and there was no room 
in them for an air-borne radar set and its operator. The possi- 
bility of an air-borne invasion by night was acknowledged. Home 
defense then remained a priority and alongside it  stood the need 
to give more attention to the Atlantic battle. 

German submarines were now working in packs, guided by 
scouting aircraft from advanced bases. Some of these aircraft 
made bombing attacks on merchant ships approaching Europe. 
With coastal bases all the way from Norway to the Spanish border 
in Its hands, the German air force came near to making good the 
claim that air power could neutralize sea power. In the end, air 
power from British bases held down the German aircraft and 
checked the operations of the German submarines as well. Small 
escort carriers-converted merchant ships-came to be used in 
addition to naval escorts, and the R.A.F. steadily increased its 
long-range patrols until they were not only locating but fighting 
the submarines. By the end of the war, 415 out of the total of 
781 submarines accounted for had been destroyed by air action. 
In  this defense of Britain as a base, operations began near the 
shores of Britain and were gradually extended into the oceans until 
air cover was provided along all the convoy routes. 

In the Mediterranean in 1941 there was a parallel situation in 
which the Germans held the majority of bases for controlling 
traffic in that sea, and the British were even less well equipped 
than they were at home. The Germans failed to knock out Malta 
and they paid heavily in every attempt they made to do so. Al- 
though the British were unable to prevent the transport of German 
troops from Italy to Africa, they did destroy the ships supplying 
these forces. 

(d) The Offensive Phase.-The process of building up a British 
striking force in the middle east was slow and laborious. For two 
years the bulk of the fighting strength was in Britain and had 
to be used from Britain. Bombers and fighters went out when- 
ever the weather was fit, by day and by night, to hamper German 
production and communications and to challenge the German air 
force in France. The daylight raids were intended to tie down 
units in France which might otherwise have been moved to the 
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Mediterranean and the U.S.S.R. Most British scruples were re- 
moved by the German incendiary attacks and so with the night 
raids began the campaign of systematic widespread destruction 
which was afterward to make Germany the most devastqted area in 
Europe. 

Strategic bombing, aimed at  Germany's power to feed the war 
machine, was gathering weight by the end of 1941. The first of 
the four-engined bombers had gone into action. Mounting pro- 
duction in Britain was adding to the numerical strength of the 
attack building up; new ideas in technique were also being intro- 
duced. The raid by 1,000 British bombers on Cologne on the 
night of May 30-31, 1942, introduced the "saturation" attack; the 
1,000 aircraft delivered more than 2,000 tons of bombs within a 
period of 90 min. There was a repetition at  Essen the following 
night and again at  Bremen on June 25. This time the attack was 
completed in 75  min. I t  was the last 1.000-bomber raid, but all 
this was the prelude to the series of heavy night raids which the 
R.A.F. continued right up to the end of the war. These were 
based on the "pathfinder" technique, by which radar was used to 
enable a specially trained advance party to locate the target and 
mark it with distinctive ground or sky markers, flares so powerful 
that their light could often be seen through clouds. On those 
marker flares the main body dropped its bombs. 

During this period bigger and bigger bombs were used. At the 
end of June 1942 the 4,000-lb. bomb was introduced. By Septem- 
ber the 8,000-Ib. bomb was in use and a year later there was first 
a 12,000-lb. bomb and then a 22,000-lb. bomb for the uprooting 
of particularly difficult structures such as viaducts. Another 
important development in the early part of 1942 was the arrival 
of heavy bomber units of the United States army air forces and 
of fighter units to escort them on daylight attacks. The B-17 
four-engined bombers specialized in precision bombing, and this 
was a consideration in deciding that the U.S. heavy bombers should 
undertake the day bombing while the British Lancasters and Hali- 
faxes should continue their night campaign. From Sept. 1942 the 
daylight campaign of the Americans, continually growing in vol- 
ume, was carefully co-ordinated with the mounting night offensive 
of the R.A.F. I t  was also supplemented by high-speed, unpro- 
tected attacks in daylight and in darkness by R A.F. Mosquito 
bombers, each capable of carrying one 4,000-lb. bomb or a selec- 
tion of smaller bombs. 

While these developments were taking place in the west, Ger- 
mans and Russians were both using their air forces to help their 
armies, much in the way that Germany had applied air power in its 
earlier campaigns. Air losses on both sides were heavy. The Rus- 
sians, for instance, admitted the loss of 4,500 aircraft in the first 
two months of the iighting in 1941. German losses in the same 
period were nearly 2,000. That winter and in subsequent winters, 
Germany withdrew some of its best air units from the Soviet 
Union to the western and Mediterranean fronts to be used against 
Britain. 

On both these fronts, however, by the beginning of 1942 the 
British were beginning to assert superiority in the air. On the 
French front, this was shown in a series of provocative sweeps by 
day bombers and fighters, which were later amplified by the addi- 
tion of U.S. army air forces and which cleared the way for the 
Normandy landings of June 1944. In the Mediterranean, the 
Allied air superiority expressed itself first in a close co-operation 
with the army and later also in the complete isolation of the axis 
forces in Tunisia from their sources of supply in Sicily and on the 
Italian mainland. I t  also amounted to air supremacy during 
the Allied crossing from Tunisia to Sicily, a crossing in which 
paratroops and glider troops were used in large numbers. 

The technique of close co-operation with the army had been 
carefully worked out during the seesaw battles of the desert cam- 
paign. Both strategical and tactical operations had been plann~d 
by the air force to serve the general military scheme. Soon after 
the opening of the British offensive at  El Alamein, the Anglo-U.S. 
landings in Morocco and Algeria took place Nov. 1942. and the 
limited axis air forces in Africa had to serve two fronts. They 
were already outnumbered in Egypt. and such was the spirit of the 
Allied air forces that they were outfought as well. As the Allied 

air forces moved up always within a few miIes of the forward 
troops, their effectiveness against the axis line of supply from 
Italy was improved until neither reinforcement nor escape was 
possible for the troops in Tunisia. The process of making the 
front too hot for the axis air forces was repeated in Sicily, so that 
within a fortnight of the Allied landings not a single axis aero- 
plane was based on the island. 

I n  the African campaign, the air operations of the Allies differed 
from those which the Germans had applied to their offensives in 
the sense that they stretched out farther beyond the battlefields 
and that they dealt with air opposition which, on occasions, was 
strong. I n  supporting the armies the Allied air forces employed 
fighter bombers which gave better help than the axis dive bombers 
and made successful use of rocket projectiles against armour and 
against shipping. As the Allies advanced northward through Italy, 
the Germans experimented with radio-controlled bombs in attacks 
on ships; but the strength of Allied air cover soon made these of 
little consequence. 

British and U.S. air forces were now working together. The 
performance of the British air forces in the advance from El  Ala- 
mein and of the united air forces in Sicily and Italy set the 
standard for subsequent operations in western Europe, where the 
numbers of aircraft were greater and where powerful forces of 
heavy bombers could be fitted into the strategic plan. Before the 
Allied landings were made in Normandy, the German air force had 
been bombed out of its forward bases, its radar had been dis- 
organized and its sources of supply and reinforcement had been 
attacked. Railways in the whole of northwest France had been re- 
duced by attacks on junctions and on rolling stock. Coastal for- 
tresses were smothered. A regular patrol of aircraft in the Eng- 
lish channel kept submarines out of the course the invasion fleet 
was to follow. The whole scheme of air protection and prepara- 
tion was co-ordinated and directed toward the threefold end of 
pushing back the axis' air defense, of preventing air or sea inter- 
ference and of isolating the battlefield chosen by the supreme 
commander. 

I t  succeeded beyond expectations, although Germany had had 
two years in which to convert its air force from an offensive into 
a defensive weapon. I ts  success undoubtedly owed much to its 
comprehensiveness. I t  brought Germany's production to a stand- 
still, and it  crippled German communications; a t  the same time, it  
provided effective cover for Allied strategy and close tactical sup- 
port for  the ground forces. In  the Mediterranean, the method had 
been evolved and tested. In  France and on through Belgium to 
the Rhine and beyond, it  was applied with the full weight of the 
Allied resources and with the skill derived from experience. 

The one factor which tended to divert and dissipate part of the 
Allied air effort was the introduction by the Germans of me- 
chanical air weapons. Launching sites of the flying bombs and the 
rockets had to be attacked, and fast fighters had to be used to 
intercept the flying bombs. When the armies advanced far 
enough to put these weapons out of action, the war was nearly 
over, and Germany's air power had been largely destroyed by air 
action. (E. C. SD.) 

6 .  T h e  G e r m a n  Occupat ion of Western Europe.--Under 
the terms of the Franco-German armistice, the northern half of 
France together with the whole of its Atlantic seaboard remained 
in German occupation. "Unoccupied France" was economically 
the poorer part, and at  the time of the armistice its problems were 
complicated by the fact that its population had been swollen by 
several million refugees from the north and from Belgium. The 
French government under Marshal PPltain, which was established 
a t  Vichy, retained a nominal independence but was naturally sub- 
ject to German control and interference. I t  was permitted to re- 
tain an army similar in size (~oo ,ooo)  to that which Germany had 
been allowed under the Versailles treaty, and also its navy, as well 
as its colonial empire. This concession, which proved of great 
importance for the future, was prompted not only by a desire to 
secure French co-operation but by the Germans' naval weakness 
and consequent difficulty, when faced by the royal navy, in ex- 
tending their tide of conquest to the French territories overseas. 

The other conquered countries of western Europe were com- 
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pletely occupied, but the Germans sought, for their own conven- and during the Allied invasion of Normandy. On Aug. 18, as the 
ience, to get the administration carried on by officials of these Allied armies approached, the people of Paris rose in arms to lib- 
countries, subject to German control. A policy of conciliation was erate their city, and a French armoured division was hurried 
a t  first pursued. I t  corresponded to the ideas of the German mili- thither to support their efforts. In the same week a French army 
tary chiefs, who had learned the drawbacks of repression from under Gen. Jean de Lattre de Tassigny formed part of the Allied 
the experience of World War I ,  while it also represented Hitler's landing in the south of France. I t  later achieved striking successes 
desire to get these countries to accept their intended place in his in the Rhine campaign. (B. H. L. H.) 
"new European order." At first, that policy made considerable 
progress-largely because of the way the German troops fulfilled 

E. THE BRITISH AFRICAN CAMPAIGNS 

the high command's instructions to behave with restraint and 1. East Africa.-When Italy declared war on France and Great 
courtesy in the conquered countries. This polite behaviour, com- Britain Gen. Sir Archibald (later Field Marshal Lord) Wavell, 
bined with the German efforts to restore normal conditions, began commander in chief, British land forces in the middle east, was 
to win over a much larger proportion of the peoples than merely faced with the problem of disposing pitifully small resources in 
the instinctive collaborators. I ts  prospects, however, were frus- 
trated by the combination of Britain's continued defiance with 
nazi impatience and intolerance. Overbearing demands provoked 
resistance in occupied Europe, leading to more drastic measures 
and thus to more widespread resistance, in a rising spiral. This 
resistance became increasingly organized, with British support, 
and caused the occupying forces more and more trouble as the war 
went on. Besides the more active forms, sabotage and guerrilla 
(q.v.) warfare, there was a much more general passive resistance 
which had on the whole greater effect, without the legacy of li- 
censed violence that in the former case often complicated the 
restoration of order after liberation. 

I n  France, where the resistance eventually became strongest, 
i t  started with the handicap imposed by the Vichy government's 
tendency to avoid any such direct opposition to the conquerors as 
might worsen the plight of the French people. At the same time, 
prior to June 1941, the leaders of the large Communist party ad- 
vocated collaboration with the Germans against Britain, as the 
last European stronghold of "western plutocracy." After the 
German invasion of the U.S.S.R. its attitude changed, and it 
started its own resistance movement. Others were also doing so 
on separate lines-Radical, Socialist or Catholic. The disunity of 
these movements hampered their effectiveness, and in their dis- 
cords they often played into the hands of the occupying forces, 
until a later stage. 

Outside France, Gen. Charles de Gaulle had started his "Free 
French" (later "Fighting French") movement as early as June 18, 
1940. But he was able to collect only a few hundred in England, 
a t  Morval camp near Aldershot, and support for him elsewhere was 
a t  first small. The censure of the Vichy government was a deter- 
rent to many, while confidence was shaken by the fiasco of De 
Gaulle's July attempt, under the protection of a British fleet, to 
seize Dakar, on the West African coast. But his prospects grad- 
ually improved as German impositions and the Vichy government's 
subservience brought an increasing flow of converts to his cause. 
The British entry into Syria in 1941 and Madagascar in 1942 
paved the Nay for extension of his authority. Still more decisive 
was the C.S.-British occupation of French North Africa. in reply 
to which the Germans rushed to occupy the whole of France 
(Nov. 11, 1942) and turned the French people more definitely 
against them. Although the French fleet a t  Toulon did not escape 
to join the Allies, it was scuttled rather than allow it to fall into 
German hands (Nov. 27). Henceforth, there was a great de- 
velopment of the resistance in France, which was now better co- 
ordinated, while being more plentifully equipped with arms 
dropped by air. All the different bodies were now unified under 
the C.N R. (Conseil National de la RCsistance), while the guer- 
rilla sections were combined in a single organization entitled the 
F.F.I. (Forces Franqaises de l'IntCrieur), though the Communist 
partisans retained a measure of autonomy. 

At the same time the regular forces under De Gaulle were grow- 
ing fast. A brigade under Gen. Joseph Marie Pierre Koenig played 
a gallant part in the British campaign of 1942 in Libya. Larger 
forces mere employed in the Tunisian campaign. The follo~ring 
year an army corps under Gen. Alphonse Juin went to Italy and 
achieved the decisive manoeuvre through the mountains in the 
Allied offensive of May 1944 that led to the capture of Rome. 
Meann hile Koenig had taken over command of the F.F.I., which 
severely harassed the German communications in France before 

manpower and material to meet the numerically superior enemy 
ready, from favourable strategic positions, to launch a concentric 
offensive against Egypt and the Sudan. The fall of France ren- 
dered the position of the British in the Nile valley still more des- 
perate, and success seemed likely for Mussolini in his new African 
venture. Although the British were particularly vulnerable in this 
nodal strategic area, the Italians were overcautious; they lacked 
daring, they lost precious time and they missed an opportunity 
which never again presented itself. 

(a) Italian Conquest of British Somali1and.-The campaign in 
East Africa was opened by three limited Italian offensives: emerg- 
ing from the Eritrean plateau they took Kassala in the Anglo- 
Egyptian Sudan and stopped there ( 2 7 0  mi. from Khartoum); 
they took Moyale in the north of Kenya; finally they occupied 
British Somaliland. This vast desert country was defended by a 
force of j battalions with one battery of howitzers and limited air 
support from Aden against the whole Italian eastern army amount- 
ing to 24 battalions with four groups of pack artillery, two groups 
of medium artillery, 30 tanks and adequate air support. The 
Italians crossed the frontier of British Somaliland on Aug ;, 
1940, progressing along the main Jijiga (Giggiga)-Berbera high- 
way. The British-under Maj. Gen. A. R. Godwin-Austen- 
fought a gallant rear-guard action toward Berbera, where in the 
night of Aug. 17-18 almost the whole force was embarked. 

(b) British Conquest of Somaliland, Eritrea and Ethiopia.- 
During the autumn of 1940 General Wavell was under constant 
pressure by Winston Churchill to reduce to the minimum the 
troops in Kenya and the Sudan and to send all available forces to 
Egypt. He resisted and was authorized to start small-scale of- 
fensive operations against the Italians in East Africa. At a meet- 
ing in Cairo on Dec. 2 ,  1940, on the eve of the offensive against 
Marshal Rodolfo Graziani's forces in the western desert, General 
Wavell instructed Lieut. Gen. Sir William Platt, general officer 
commanding, Sudan, to prepare to recapture Kassala and Lieut. 
Gen. Sir Alan Cunningham, general officer commanding, East 
Africa, to conquer Chisimaio (Kismayu). I t  was also ordered 
that the rebellion in Ethiopia was to be encouraged by all possible 
means, and to this end Lieut. Col. 0. C. Wingate was appointed 
staff officer for patriot forces toward the end of November and 
flown to Ethiopia, where Brig. D. A. Sandford had preceded him. 
By this time General Platt had at  his disposal one Indian division 
and General Cunningham two African divisions and one South 
African. 

Early in Jan. 1941 the Italians evacuated Kassala, and General 
Wavell therefore ordered an advance on Asmara and Massawa; in 
the meantime General Platt's small army was reinforced by an- 
other Indian division and moved to Eritrea from the battlefield of 
Sidi Barrani. General Cunningham was told that if successful in 
capturing Chisimaio he should advance on Mogadiscio. The em- 
peror Haile Selassie, under the protection of the "Gideon force" of 
Wingate, crossed the frontier of Ethiopia on Jan. zo, 1941, and the 
subsequent operations of this small force cleared the Gojjam area 
of large Italian forces. 

In Eritrea the Italians made a seven-meek stand on the naturally 
strong position of Keren (Cheren), vhich, honever was taken 
by storm on March 2 7 .  Asmara was occupied on April I and 
seven days later General Platt's army was in llassawa. I n  the 
south, General Cunningham started his offensive against Italian 
Somaliland on Feb. 11, three days later was in Chisimaio. and on 
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Feb. 24 entered Mogadiscio. Instructed by General Wavell to ad- 
vance on Harrar to cut communications between Addis Ababa and 
Jibuti (Djibouti), General Cunningham pressed forward and on 
March 17 was in Jijiga, 744 mi. N. of Mogadiscio. The previous 
day Berbera had been recaptured by a combined operation from 
Aden under Air Vice-Marshal G. R. M. Reid. Harrar fell on 
Mdrch 25, Diredawa four days later and on April 6 the 1st South 
African division entered Addis Ababa. Emperor Haile Selassie, 
coming from the west, made his formal entry into the capital on 
May 5, five years to the day after its occupation by the Italians. 

After his rapid advance General Cunningham wished to deploy 
his forces to the west in order to reduce the enemy centre of resist- 
ance in the Jimma (Gimma) area; General IVdvell, however, 
anxious to get the South African division and the large quantity 
of transport as quickly as possible to Egypt, ordered a northward 
advance along the new Italian-built highway from Addis Ababa to 
Asmara. At the same time General Platt was ordered to advance 
south with the 5th Indian division (the 4th returned to Egypt after 
the fall of Keren). The two British divisions met the Italians a t  
Amba Alaji, 235 mi. S. of Asmara and 424 mi. N. of Addis Ababa. 
The combined attack resulted in the surrender on May 17 ,  1941, 
of a large Italian army under Prince Amedeo di Savoia, duke 
d'Aosta, its commander in chief. This decisive victory was not 
the end of the campaign; the Italians continued to resist in two 
other redoubts until the surrender of Gen. Pietro Gizzera in the 
Jimma area on July 8 and of Gen. Guglielmo Nasi a t  Gondar on 
NOV. 27, 1941. 

The conquest of Italian East Africa had been accomplished by 
five British divisions and the small guerrilla force of Lieutenant 
Colonel Wingate (50 British officers, 800 Sudanese and 300 Ethi- 
opians), helped by irregular patriot forces. The Italians had a 
numerical superiority of four to one over the British and their 
armies totalled 220,000 men. Discouraged by their defeat in the 
western desert, they exhibited a low morale throughout and felt 
uneasy in a country which they had occupied five years earlier but 
of which the population had remained unconquered. 

When General Wavell began operations against Italian East 
Africa he did not expect such an easy and quick and so complete a 
victory. The ultimate pattern of the British offensive was a 
pincer movement on the largest scale through Eritrea in the north 
and Somaliland in the south converging on Amba Alaji, combined 
with a direct thrust through western Ethiopia by the patriot forces. 
"It looks Teutonic in conception and execution, but the result was 
not foreseen in the original plan," wrote Lord Wavell in his dis- 
patch on "Operations in East Africa" (supplement to the London 
Gazette of July 9, 1946). I t  came about gradually through the 
development of events. "It  was in fact an improvisation after the 
British fashion of war rather than a set piece in the German 
manner." (K. SM.) 

2. E g y p t  and Libya.-These campaigns were dominated by 
three gifted commanders whose careers overlapped but whose 
ascendancy fell into three periods: Gen. Sir Archibald Wavell 
(until Feb. 1941), Field Marshal Erwin Rommel (March 1941- 
Aug. 1942) and Gen. Sir Bernard (later Field Marshal Viscount) 
Montgomery (from Sept. 1942). 

Between El Agheila, near the Tripolitanian frontier, and El 
Alamein, about 60 mi. W. of Alexandria, there was no naturally 
defensive position which could not be readily turned. There was 
only one road, along the coast. There were several small, but, 
with the exception of Benghazi, only two large ports, Tripoli and 
Alexandria (each at  the end of the respective lines of communica- 
tion), by which to maintain major forces. Water supplies were, in 
parts, sparse. Apart from the Jebel Akhdar, the "bulge" of 
Cyrenaica which the Italians had attempted to colonize and which 
was outflanked regularly throughout the campaigns, the terrain 
was, in the main, flat and arid desert. Between El Agheila and El 
Alamein there was ample room for manoeuvre, particularly for 
mechanized forces; airfields were readily confected; moreover, 
save a small number of Arabs and, a t  first, a few Italian settlers, 
there were no civilians. The nature of the country with its soli- 
tary coastal road and the dispersion of its small ports gave the 
campaigns their pattern: a series of mechanized turning move- 

ments, outflanking "hooks" from inland while infantry hugged 
the coast, to secure a port which would nourish a further advance. 
"North Africa," said Gen. von Ravenstein, the commander of the 
z ~ s t  pnnzer division, "is a tactician's paradise and a quarter- 
master's hell." 

(a) First Italian Offensive (Sept.-Dec. 1g4o).-When Italy 
declared war on June 10, 1940, it  had more than 200,000 

troops in Libya and a considerable numerical superiority in air- 
craft. Thenceforward, British reinforcements had to reach Egypt 
via the Cape of Good Hope. With a detachment of the 7th 
armoured division on the Cyrenaican frontier, the main British 
positions were at  Mersa Matruh, 1 2 0  mi. farther east. From 
June 11, small British columns established an early dominance by 
harassing raids over the frontier. but on Sept. 13 after a heavy 
artillery program against the deserted escarpment above Sollum, 
the Italians invaded Egypt on a narrow front along the coast with 
two divisions up, two in rear and a further division and the Maletti 
group in reserve. Sidi Barrani was reached by Sept. 16. These 
forces, subsequently increased by two additional divisions to a 
strength of 80,000 men, then distributed themselves, to remain for 
more than two months with ill-assured supply, in a series of forti- 
fied camps from Maktila, on the coast east of Sidi Barrani, to the 
escarpment about Sofafi, about 50 mi. away, in echelon from the 
left flank. Their defenses lacked both depth and mutual support. 
A gap of more than 20 mi. lay between Sofafi on the right and the 
next camp at  Nibeiwa. 

(b) British Counteroffensive (Dec. 1940-Feb. 1g41).-After 
an approach march by night over open desert, two highly mobile 
British divisions (7th armoured and 4th Indian) advanced on the 
gap. Complete surprise resulted in the rapid capture of Nibeiwa 
early on Dec. g,  and by nightfall the Tummar camps, immediately 
north, had almost entirely fallen. Next day Sidi Barrani was re- 
taken, and the ragged road to the west had been cut. I n  quick 
pursuit, the 7th armoured division intercepted a long Italian 
column between Buq Buq and Sollum, making its way back to the 
frontier. "Something is wrong with our Army," wrote Count 
Galeazzo Ciano on Dec. 11, "if five divisions allow themselves to  
be pulverized in two days." By Dec. I 5 all Italian troops had been 
driven from Egypt, leaving nearly 40.000 prisoners in British 
hands, and the majority of the Italian army remaining in Cyrenaica 
had withdrawn within the invested 17-mi. perimeter of Bardia. 
There was a pause for maintenance and reliefs and to utilize the 
port of Sollum, before Bardia fell, after a naval bombardment and 
a heavy attack from the west, to the 6th Australian division (which 
had relieved the 4th Indian division) on Jan. 5. About 45,000 
prisoners and 460 guns were captured. 

By the next day, the 7th armoured division had cut the road 
Tobruk-Derna and the track Tobruk-Mechili while the Italians 
were abandoning their airfields at  Gazala, Tmimi and Bomba. The 
southern face of the 28-mi. perimeter of Tobruk was attacked by 
the Australians on Jan. 21, with effective air and naval support, to 
capture the road junction Sidi Mahmud 8,000 yd. inside the perim- 
eter. The t o ~ , n  capitulated next day with 38,000 more prisoners. 

The remaining Italian forces in Cyrenaica fell into two main 
elemefits: the majority of the infantry east of Derna and a mech- 
anized group about Mechili, the nodal point of the tracks south 
from the Jebel Akhdar and the direct westward route to Benghazi. 
While the Australians pushed into the Jebel, the 7th armoured 
division moved on Mechili. By Feb. 3 it was evident that the 
Italians were abandoning the "bulge," and great risks offered 
complete victory. The 7th armoured division was therefore 
swiftly directed on Msus with a tight maintenance margin, to cut 
off the Italians south of Benghazi by moving northwest on Soluch 
or south\vest on Agedabia as required. By Feb. 5, after a gruel- 
ling approach across unreconnoitred desert, detachments were 
astride the main routes southwest of Beda Fomm, blocking escape 
into Tripolitania. Eighty-four Italian tanks were put out of action 
next day by the British pincers closing from Soluch and Beda 
Fomm. After an abortive attempt by 30 Italian tanks to break 
through at  dawn on Feb. 7, Gen. Annibale Bergonzoli surrendered 
unconditionally. The Italian 10th army had thus been wiped out, 
and Cyrenaica was in British hands. During the two months fol- 
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lowing Dec. 7 the army of the Nile advanced about 500 mi. I t  
had destroyed an Italian army comprising nine divisions and part 
of a tenth and had taken 130,ooo prisoners, 400 tanks and 1,300 
guns. In  these operations Gen. Sir Richard O'Connor, Wavell's 
tactical commander, had never employed more than two divisions 
a t  a time, the 7th armoured division, "the Desert Rats," being 
engaged throughout. British casualties totalled 1,928 men. The 
bombardment and supply work of the royal navy had been out- 
standing, while the royal air force, though most inferior in num- 
bers, had gained complete superiority over the Italian air force. 

(c) Second Axis Offensive (March-April 1941).-Wave11 was 
compelled to gamble on a strategic shoestring. Uncertain when 
German ground forces would reach Africa (where their aircraft 
were already operating) and pledged, although Keren and Chisi- 
maio had still to be taken, to send to Greece what he could scramble 
together, he risked leaving the newly gained Cyrenaica with an un- 
derstrength armoured brigade covering its western approaches and 
a new Australian division forming in the Jebel. British and Ger- 
man armoured cars first met on Feb. 20 and, before the month was 
out, German aircraft had made the port of Benghazi unusable. 
The maintenance of the slender British forces had therefore been 
thrown back on the long line to Tobruk when Rommel recaptured 
El  Agheila on March 24 and advanced in force through Marsa 
Brega on March 31 with the 5th light division (an experimental 
German formation subsequently converted into the 21st panzer 
division) and two mobile Italian divisions. 

The British attempts to delay, first around Agedabia, to cover 
Benghazi, then on the line Derna-Mechili to cover Tobruk, were 
foiled by the faster and more powerful German tanks on the open 
flank. The Germans thrust in two main groups, one forcing its way 
through the Jebel on Derna, the other dashing via Msus across 
the open desert on Tobruk. Having captured a British divisional 
headquarters a t  Mechili on April 8 and driven a small delaying 
force back from El Adem to the Egyptian frontier, Rommel 
launched an ill-prepared attack on Tobruk on April 10-11, which 
was worsted after three tense days by the British gunners and 
Australian infantry who had withdrawn within the perimeter. 

Their tanks requiring overhaul, the Germans, with Italians in 
attendance, settled down to prepare a less impetuous assault while 
the I 5th panzer division moved up from Tripoli. The renewed 
attack went in on the night of April go-May I, but the Germans 
narrowly failed in their purpose, and Tobruk settled down to the 
rhythm of its long siege. 

The escarpment running southeast from Sollum was generally 
impassable to vehicles for about jo mi. inland save at  Sollum itself 
and a t  Halfaya. While Tobruk remained besieged, operations on 
the Egyptian frontier developed into battles for possession of the 
two passes. Sollum and Capuzzo were captured by the British on 
May I j, only to be regained by the Germans next day. On May 27 
the Germans took Halfaya in an operation ("Scorpion") beginning 
as  a diversion for the battle of Crete. As a result of political pres- 
sure to relieve Tobruk, Wavell ordered an attack ("Battleaxe") 
over the frontier on June 15 designed to defeat the German amour 
in detail before advancing on El Adem. Capuzzo fell, but Halfaya 
and Sollum remained in German hands, and by the evening of 
June 16 additional German armour had arrived from outside 
Tobruk. Following an armoured battle south of Sidi Omar that 
night, the British began to withdraw after heavy tank losses, par- 
ticularly from the German 88-mm. gun. 

Rommel had already revealed the qualities which were to stamp 
his desert career: a forceful and inspiring personal leadership, dis- 
daining either risk or advice, the requirements of maintenance 
and of his allies alike; a roughshod capacity to take advantage of 
his opponents' mistakes as rapidly as he recovered from his own; 
a tendency to improvise and to repeat his tactics; a liability to 
obsession. 

Preoccupation with Tobruk conditioned the reorganization and 
accumulation of strength to which both sides devoted the long hot 
summer: one to capture, the other to relieve, the fortress. While 
eight Allied battalions in the front line dominated the four Italian 
divisions and three German battalions besieging the perimeter, the 
Allied naval and air forces tackled with redoubtable success the 

double task of keeping Tobruk alive and hamstringing the build-up 
and maintenance of the axis forces preparing to assault its met- 
tlesome garrison. The Italian navy was not risking another Mata- 
pan; and between May and November no single axis convoy 
reached Tripoli or Benghazi unscathed; no single axis formation 
arrived in Africa complete. Meanwhile, Gen. (later Field Mar- 
shal) Sir Claude Auchinleck succeeded the sagacious Wavell (who 
had been involved in six campaigns between February and July) 
and steadily built up his striking force (which became the 8th 
army), undisturbed in the desert itself save by an abortive raid to 
investigate his preparedness by the ~ 1 s t  panzer division over the 
frontier as far as Rabia on Sept. 14, and by the urgent and political 
need to change the personnel holding Tobruk. 

The Italian forces under Gen. Ettore Bastico's supreme com- 
mand (for the North African littoral as an Italian domain was per- 
force also in name an Italian theatre) totalled eight divisions, of 
which three (Ariete, Trieste and Trento) were formed into a mo- 
bile corps. The axis frontier defenses were strengthened by the 
fortification of Halfaya and Sidi Omar to increase the difficulty 
of frontal assault and to extend any turning attempt. To release 
the I jth and 21st panzer divisions for their proper role, the 90th 
light division was created from positional battalions about Tobruk. 
Rommel proposed to hold off the British a t  the frontier while he 
attacked Tobruk on Nov. 23. 

(d) Second British Counteroffensive (Nov. 1941-Jan. 1g4z).- 
The British attack ("Crusader") a t  dawn on Nov. 18, 1941, 
achieved complete surprise. Swinging an armoured corps wide 
across the frontier from Maddalena, the British sought to bring the 
German armour to battle, while on the inner flank another corps, 
having masked the frontier defenses, attacked northward to isolate 
Sollum and Bardia. The Tobruk garrison was to break out ap- 
proximately southeast to join the relieving armoured corps. By 
Nov. 19 the British had seized the vital area of Sidi Rezegh south- 
east of Tobruk. Rommel replied by ordering the junction of the 
21st panzer and Ariete divisions west of Bir el Gobi for attack 
eastward, while the 15th panzer division moved west from Sidi 
Omar. 

By Nov. 23 the British plan had gone agley. Sidi Rezegh had 
been retaken, the sortie from Tobruk was stuck and the spearhead 
of the corps which had attacked north over the frontier was held 
at  Gambut. While uncertainty existed in the British command, a 
mood relieved by Auchinleck's decision to take over personally, 
Rommel threw away his opportunity in a characteristic gamble to 
finish the battle quickly. Collecting all the armour he could muster 
on Nov. 24, he led a "dash to the wire," a raid over the frontier 
through the British lines, then swept north on a wide, incoherent 
front. His disruptive columns, having failed to unseat the British 
from their essential purpose, swung back on Nov. 26 against the 
rear of the New Zealanders, who had by then pushed beyond 
Gambut to retake Sidi Rezegh. Next day the Tobruk garrison 
captured El Duda, making junction with the relieving forces on 
Nov. 27. The 21st panzer and Ariete divisions were therefore 
east and the I jth panzer division west of the corridor, the reverse 
of their dispositions when Sidi Rezegh had first been captured and 
some measure at  once of the disruption which Rommel had created 
for himself and of the whirligig of desert warfare. 

By Dec. I ,  however, the I 5th panzer and the 90th light divisions 
managed to break through the corridor to join the 21st panzer 
division at Zaafran. Rommel then again overreached himself 
and had to pull in his horns by abandoning the area east of the 
general line Bir el Gobi-El Adem. H e  began to withdraw from 
Tobruk on Dec. 7-8 and by Dec. 12, after expensive rear-guard 
actions, the Germans had reached a line running southwest from 
Gazala with an open right flank. A heavy battle for disengagement 
ensued, but by Dec. 15 it was evident that Rommel's lines were 
both pierced and turned. H e  retreated to Agedabia, picking up a 
delivery of tanks from Benghazi en route. The British failed to 
cut him off and, after another enveloping attempt about Agedabia 
on Dec. 28-30, tried to contain the main axis forces in western 
Cyrenaica while they proceeded methodically to eliminate the iso- 
lated axis positions masked in the rear: Bardia, Sollum and Hal- 
faya. Refreshed by the arrival of a convoy a t  Tripoli and by two 
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Italian divisions, Rommel then withdrew into the strong El Agheila 
position to refit: back where he had started. 

(e) Third Axis Offensiae (Jan.-Aug. 194z).--Nearer to his 
base, Rommel was ready first. Having probed British strength 
astride the coastal road on Jan. 21, he seized his advantage next 
day and rapidly captured Saunnu and Antelat. By Feb. 4 he had 
retaken Benghazi and driven the Allied forces back to their chosen 
line of resistance south from Gazala. He did not press home his 
attack on Feb. 14-1 j, and both sides settled down to prepare again 
for further advances while the race for supply was run, a phase 
demonstrating yet again the immense significance of Malta, the 
"unsinkable aircraft carrier." 

The Allied defenses were a straggle of irregularly spaced strong 
points, "boxes" linked by mine fields. Most important was that 
a t  "Knightsbridge," a track junction where the Trigh Capuzzo 
running west from El Adem crossed the north-south track between 
two other "boxes," Acroma and Bir Hacheim. South and east of 
Bir Hacheim the left flank lay open. Rommel planned a swift 
drive round this flank to capture Bir Hacheim and roll up the Allied 
positions from south and rear. Tobruk was to fall on May 30. 

The attack began on May 25, the German armour swinging 
round Bir Hacheim, one division making for Acroma, another for 
El Adem. By May 28 i t  was obvious that rapid success had es- 
caped Rommel, and the slim margin of supply which he had al- 
lowed himself might be turned to Allied advantage. To ensure 
his continued maintenance, or if necessary his retreat, he had to 
cut a corridor back westuard through the British mine fields. A 
fierce four-day armoured battle about Knightsbridge resulted. 
Within an ace of victory, the 8th army failed to prevent Rommel 
from keeping open, indeed widening, his feed pipe to the "caul- 
dron." Instead of his enforced withdrawal, Rommel regained the 
initiative with a modification of his original plan by regrouping his 
main strength in a salient east of his corridor while he proceeded 
to eliminate Bir Hacheim, which extended and hobbled his south- 
ern supply line, While the Free French hung on tenaciously 
against repeated attacks on Bir Hacheim from June 2 to 10, farther 
north the British nere trying unsuccessfully to pinch out the axis 
salient. The evacuation of Bir Hacheim on the night of June 
1-11 offered Rommel the opportunity to destroy the remaining 
positions piecemeal. A series of heavy armoured battles, in which 
once again the inferiority of British tanks was revealed, covered 
the fighting withdrawal of the exposed Allied infantry. The British 
then attempted to repeat 1941 by holding Tobruk and delaying 
on the Egyptian frontier. But Tobruk, so long the symbol of 
British resistance to Rommel, fell with unexpected suddenness on 
June 2 1 .  With the forces thus released and the booty thus secured, 
Rommel could be stopped a t  the frontier neither by Allied arms 
nor by Italian advice. Once again Auchinleck rose to the crisis 
and assumed personal command. H e  decided to pause a t  RIersa 
Matruh while the last ditch was manned, the El Alamein line 
which Wave11 had reconnoitred and Auchinleck himself had made 
ready. 

By June 26 Rommel had reached Matruh, where he attempted 
to repeat the enveloping manoeuvre which had just gained him 
Tobruk. H e  was foiled by the remarkable rear-guard action of 
the New Zealanders a t  Minqar Qu'aim and because the British, 
who had retreated hundreds of miles under the magnificently of- 
fensive protection of the desert air force, despite the loss of 80,000 
men, were still full of fight. Although Matruh and Daba fell be- 
fore the end of June, by the time the Germans reached El Alamein 
their drive was almost spent. The first few days of July saw 
desperate fighting, but by July 5 the Germans had begun to estab- 
lish a defensive screen. Both sides set about developing their 
defensive layout, and the heavy fighting which continued through- 
out July centred upon possession of the key ridges of Tel el Aisa 
in the north and Ruweisat, the backbone of the British defenses 
in the central sector. 

The El Alamein line was the organization of a naturally defen- 
sive position about 60 mi. W. of Alexandria between the sea coast 
and the Qattard depression 3 j mi. S. Like the Gazala position, it  
had been originally laid out as a series of mutually supporting 
boxes, but with the significant difference that the southern flank 

was closed by a sand sea generally impassable to large forces. 
Astride the coastal road lay Rommel's obsession, the El  Alamein 
box itself, upon which the remaining defenses pivoted. 

Once again the battle of supply bulked foremost. Rommel was 
now a t  the end of a long and frequently punctured pipe line (al- 
though an Allied combined operation to take Tobruk failed in Sep- 
tember), whereas the Allies were defending their very base. While 
the toll of axis shipping mounted rapidly, the Allied build-up was 
for the first time swifter. Nevertheless, Rommel attacked first. 

The 8th army, now under Montgomery's command, knew how 
the battle was to proceed. When Rommel advanced in strength 
on Aug. 31 to complete the "final annihilation," he was met on the 
strongly held Alam Halfa ridge, which dominated the southern 
sector, by massed artillery and tanks which refused to react to his 
design but fought a model defensive battle on ground of Mont- 
gomery's choosing. Close air support was employed as never be- 
fore. As in May, Rommel had impulsively disregarded his main- 
tenance in the rapid hope of a glittering prize: this time Egypt 
itself. Far  in the rear, the coup de grrice was delivered by Air 
Bfarshal Sir Arthur (later Lord) Tedder's Wellingtons, which sank 
the fuel convoy in Tobruk which was Rommel's last hope of effec- 
tive resupply. On Sept. 3 he began to withdraw. Montgomery 
had become a power in the sand, and the 8th army had acquired 
the morale and the master i t  needed for the battle of El Alamein. 

(f) Fiual British Offensive (Oct. 1942-April I ~ ~ ~ ) . - T O  ensure 
the safe passage of the last convoy which could renew Malta's 
almost exhausted aviation spirit, the Allies needed possession of 
the Martuba group of airfields in the Jebel Akhdar by mid- 
November. Moreover, the North African landings ("Torch") 
were to take place early in the month. These requirements and 
the state of the moon and of Allied readiness set the date for 
Oct. 23. 

By then the axis defenses were deeper and stronger. I n  the 
northern sector any Allied attack was intended to lose both force 
and direction within the system itself; in the south, where the 
defenses were less intricate, they were sited to canalize Allied 
penetration. Five Italian divisions Tvere held in position by thick 
mine fields and a corset of German infantry. In  the rear were 
four armoured divisions and the 90th light division. A further 
Italian infantry division stood on the frontier. Montgomery's 
design ("Lightfoot") was to feint in the south while he cut two 
corridors through the northern axis positions in a moonlit break-in 
operation with massed artillery support; to hold off the German 
armour during the "crumbling" operations which would ensue; 
and, in this dogfight, lasting perhaps ten days, to destroy the axis 
infantry and thus leave Rommel's armour without firm bases from 
which to manoeuvre or within which to refurbish. Then only did 
Montgomery purpose to release his own armour. 

Before Oct. 23 the desert air force had conclusively won the 
air battle and thereafter devoted its full and successful attention 
to the close support of the land forces shown so effective a t  
Alam Halfa. By Oct. 25 Montgomery had established a bridge- 
head in the northern axis positions and the dogfight was going 
well. He then developed his northern thrust by a series of fierce 
attacks, mainly by the 9th Australian division, the veterans of 
Tobruk, into a salient which menaced the coastal road and rail- 
way. Misled about his ultimate line of advance, the German 
Africa corps steadily congregated, not without severe losses, in 
the northern sector about Sidi Abd ur Rahman. Switching his 
thrust line swiftly, Montgomery, who by shrewd regrouping since 
Oct. 26 had been accumulating reserves as steadily as Rommel had 
been committing his. early on Nov. 2 (Operation "Supercharge") 
cut south of the German strength into the Italian positions. A 
quickly improvised axis anti-tank screen prevented the immediate 
break-through, but by Nov. 4 the 51st highland and the 4th Indian 
divisions had forced back the screen, and the Sherman tanks with 
which the United States had equipped the British armoured divi- 
sions (even a t  the expense of their own divisions in training) swept 
with the motorized New Zealanders out into open country. Heavy 
rain on Nov. 6 and 7 saved the axis forces from annihilation; but 
four German and eight Italian divisions had been drastically de- 
feated, and 30,000 prisoners were taken. 
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The pursuit was rapid. The Martuba group of airfields was in 

Allied hands by Nov. 15. in time to support the convoy which left 
Alexandria next day. Benghazi fell on Nov. 20 and by Nov. 23 
Rommel was back once more a t  El Agheila. The capture of El 
Agheila was psychologically important to the 8th army, with its 
memories of the annual retreat of the past. and as the gatemy to 
Tripoli, its perennial target. In the event, Rommel partially false- 
fronted the British attack, and the remarkable December out- 
flanking march of the New Zealanders over inland desert never 
before traversed by large forces failed to entrap many of the Ger- 
mans who retreated to the Buerat position covering Tripoli. The 
main Allied difficulty was now administrative, and the size of the 
force which could be maintained as far as Tripoli was small. By 
the morning of Jan. 16, however, the "left hook" was beyond the 
Wadi Zem Zem, the main natural obstacle, and on Jan. 23, exactly 
three months after the El  Alamein battle had begun, the 8th army 
entered Tripoli. 

The next objective was the Mareth line, but first Tripoli had 
to be "uncorked." Only light forces advanced therefore into 
southern Tunisia. Between Feb. 28 and March 4, the 8th army 
was accordingly not well disposed for axis counterattack, yet it  
was increasingly evident that Rommel, having broken off his 
Tebessa attack against the 1st army, was turning south to deal the 
8th army a blow before the united TT eight of Gen. Dwight D. Eisen- 
hower's command could be brought against him. He was too late, 
for when he attacked on March 6 at  LIedenine with the 10th. I j th 
and ~ 1 s t  panzer divisions, hlontgomery had made ready. In  
Rommel's last attack in Africa, he was decisively defeated in a 
single day in an engagement which again demonstrated &font- 
gomery's mastery of the defensive battle. 

The Long Range Desert group, a remarkable body of military 
explorers, had already found a way through the uncharted desert 
west of the Matmata hills which closed the western end of the 
Mareth line which the French had originally prepared. Behind 
the screen provided at  Kasr Rhilane by Gen. Jacques Leclerc's Free 
French (who had joined Montgomery after their astounding march 
from Lake Chad), a large outflanking force was built up with Gen. 
Sir Bernard Freyberg's New Zealanders as a nucleus. A heavy 
frontal attack on the Mareth line proper >%as launched across the 
water-filled Wadi Zigzaou on March 20, but the German reaction 
was heavy. Montgomery straightway reinforced his left hook and 
by March 26, with the most effective close support by aircraft 
ever till then employed, he was able to force the axis switch line 
west of the hills before El Hamma and release an armoured divi- 
sion by  moonlight through the disorganized axis forces. German 
reinforcements were too late; the 52 tanks they had lost at 
Medenine on hfarch 6 were badly missed at  El Hamma. The 
Mareth line had been turned, and only the axis forces holding the 
Wadi Akarit position (the "Gab& gap" between the Shott el Fejaj 
and the sea) stood between the 8th army and its U.S. comrades. 
The position was stormed in the dark early morning of April 6. 
The Germans held on throughout the day, but on April 7 British 
armoured cars made contact with tanks of the U.S. 2nd corps on 
the Gab&-Gafsa road. (For the rest of the Tunisian camuaim. . - ,  

see The North African campaign, Nov. 1942-iMay 1943, below. 
(E. T. Ws.) 

3. Occupat ion  of Madagascar.-The British had reason to 
believe that the Japanese, after the capture of the Andaman 
Islands, would seize the island of Madagascar either by force or 
through Vichy collaboration and thus cut off the last supply route 
to the middle east. In order to forestall a Japanese invasion, a 
British naval and military force under the command of Adm. Sir 
James F.  Somerville attacked Dikgo Suarez on May 6, 1942. The 
next day DiCgo Suarez surrendered. After the occupation of this 
important naval base in the Indian ocean it was hoped that some 
degree of collaboration with the French administration would 
supervene which would enable the British to secure certain military 
objectives while still maintaining the machinery of French govern- 
ment in the island. By July it became obvious that the governor 
general, Armand Annet, although toying with the idea of collabora- 
tion, was really playing for time until the rains begamin October, 
and that no sincere rapprochement could be expected from him. 
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Lieut. Gen. Sir William Platt, who since July I, 1942, had been 

in command of all British troops in Madagascar, therefore advised 
the chiefs of staff that further operations were essential. The 
plan proposed by General Platt, Admiral Somerville and Air Com- 
modore M. L. Taylor was accepted. The offensive began on 
Sept. 10, and the same day the port of Majunga was conquered 
after slight resistance. Eight days later Tamatave surrendered; 
on Sept. 23 the British entered Antananarivo, the capital, where 
they were enthusiastically received by the population. Annet, 
hon-ever, and the pro-Vichy French forces withdrew southward, 
blocking all roads heavily as they went. At the end of September 
the British advance from Antananarivo was resumed. Antsirabe 
was occupied on Oct. 2 and Fianarantsoa on Oct. 29. On Nov. 4 
Annet sent a plenipotentiary to obtain terms for a n  armistice. 
The British terms were accepted and hostilities ceased on Nov. 5. 
Annet was interned at  Durban, and on Jan. 8, 1943, General Platt 
handed over the responsibility for the administration of Madagas- 
car to Gen. Paul Legentilhomme, a representative of Fighting 
France under Gen. Charles de Gaulle. (K. SM.) 

F. THE NEAR EAST CAMPAIGNS 

1. Iraq.-Influenced by axis successes during 1940, the Iraqi 
government continued to maintain diplomatic relations with Italy, 
whose legation became the centre of axis intrigue and propaganda. 
Early in 1941, Rashid Ali el Gailani became prime minister; 
backed by four Iraqi generals, known as the Golden Square, he 
began to collaborate openly with the axis. 

On March 31, 1941, the regent of Iraq took refuge on a British 
warship at Basra to evade arrest by his government. The British 
government, in accordance with its treaty rights, ordered an 
Indian brigade to Basra which arrived on April 18. Rashid .4li, on 
hearing that additional troops were coming from India, ordered the 
Iraqi army to attack the British air base a t  Habbaniya, 40 mi. W. 
of Baghdad. The Iraqi forces consisted of more than 9,000 troops 
with jo guns while the garrison of Habbaniya numbered 300 
British infantry (flown up from Basra), 1,000 royal air force 
personnel, 1,000 levees (mainly Assyrians) and no artillery. 

On April 30 the Iraqi forces occupied a ridge overlooking Hab- 
baniya and commenced bombardment by air and artillery. Until 
May 7 the position was critical; then the garrison, supported by 
British air forces from Egypt, drove the Iraqi forces, which had 
been reinforced by the German air force, back to A1 Falluja on 
the Euphrates. Meanwhile, the Indian brigade advancing from 
Basra was delayed by floods and demolitions. 

On May 18 a mechanized column consisting of British cavalry 
and the Arab legion of the emir of Trans-Jordan reached Hab- 
baniya after marching about 560 mi. from Haifa, mostly across 
desert. This force secured Falluja bridge on May 19 and con- 
tinued its advance, reaching the outskirts of Baghdad on May 30. 
The government of Rashid Ali, disheartened by the lack of ade- 
quate support from the Germans, thereupon fled the country. 
Resistance ceased and the regent was able to return and form a 
new government. 

2. Syria.-During May 1941 Gen. Henri Dentz, the French 
(Vichy) commander in chief, had assisted the passage of German 
air forces to support Rashid Ali in Iraq. After the evacuation of 
Crete, the strategical importance of Syria increased; if occupied 
by the axis, it would constitute a threat against Turkey or Egypt. 
The Allies decided therefore that the country could not be left 
open to German infiltration and should be occupied. The degree 
of resistance to be expected from the French (Vichy) could not be 
assessed, but the presence of Free French forces with the Allies 
was expected to have a stiffening effect. The garrison of Syria 
consisted of about 30 battalions with 90 tanks. The Allies had 
available for this operation about I j battalions made up of British 
cavalry, the 7th Australian division, 5th Indian infantry brigade 
and Free French forces, but no tanks. On June 8 the Allies 
crossed the frontier in three columns. The right column (Indian 
and Free French brigade), moving via Deraa on Damascus, was 
checked on June 10 ten miles short of that city. The centre (Aus- 
tralian) column captured Merjayoun on June 9, while the left 
column (Australian), moving up the coast, captured Tyre and 
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forced the passage of the Litani river. Resistance to the advance 
stiffened thereafter, and Merjayoun was recaptured by a French 
counterattack. Only along the coast was slow progress maintained. 

On June 2 1  a bold night attack by the 5th Indian brigade reached 
the outskirts of Damascus and captured the airfield, causing the 
French (Vichy) to evacuate the city. By the end of June the 
coastal column, supported by fire from a cruiser squadron of the 
royal navy, had taken Sidon and faced a strong position covering 
Beirut. The Allied force in the meantime had been augmented 
by a British infantry brigade from Egypt and farther east by 
forces released from the Iraq operations. The British mechanized 
column from Baghdad turned back across the desert and took 
Palmyra after hard fighting, while an Indian column moved un- 
opposed up the Euphrates valley to capture Deir ez Zor. 

On June 7 the 7th Australian division on the coast launched an 
attack to secure Beirut and was closely supported by effective 
fire from the cruisers. in the face of which resistance began to 
crumble, causing the French (Vichy) to ask for an armistice on 
July 11. This armistice was signed at  Acre on July 14, and Syria 
passed into Allied occupation. 

3. Iran.-During June and July 1941, reports began to reach 
the Allies of axis activity in Iran and of the infiltration of Germans 
described as "tourists." By the end of July. German activities 
had increased to an extent that compromised the neutrality of the 
Iranian government. After previous warning, on Aug. 16 the Brit- 
ish and Soviet governments asked the government to expel all Ger- 
mans. This request mas answered on Aug. 16 by an assertion on 
the part of the Iranian government of strict neutrality together 
with a denial of German subversive activities. 

As a result of this unsatisfactory reply, British and Soviet troops 
moved into Iran on Aug. 2 s .  British columns starting from 
Iraq were directed in the south on Abadan and Ahwaz and farther 
north on Kermanshah and Hamadan, while soviet columns ad- 
vanced south on Tabriz and Pahlevi. After slight initial resistance, 
the Iranian army ceased fighting. A new government was formed 
in Tehran, and by Sept. 2 the basis of a settlement with the Allies 
had been reached. 

On Sept. 16 the shah abdicated in favour of his son and on the 
same day British and soviet troops arrived at Tehran. All axis 
nationals. with the exception of 80 Germans who had disappeared 
into the mountains, were evacuated. 

G. THE BALKAN CAMPAIGNS (1940711) 

1. T h e  Greek-I ta l i an  War.-The occupation of Albania by 
Italian forces on April 7, 1939, caused a reorientation of the de- 
fense plans of the Greek government, which hitherto in accord- 
ance with previous Balkan agreements had been implemented for 
facing Bulgaria as a possible adversary. The distribution of troops 
was altered to deploy, for defensive purposes on the Albanian 
front, eight infantry divisions and two infantry brigades. The 
timing for concentration on this front was 2 2  days. The Greek air 
force comprised about 156 planes for all purposes, many of them 
of an obsolescent type. 

In early Aug. 1940 Mussolini discussed in Rome the possibilities 
of an attack on Greece. The Greek light cruiser "Helle" was tor- 
pedoed by an unknown, "alleged Italian," submarine on Aug. IS, 
the day of the Feast of the Assumption. The Greek government, 
on advice from Berlin, acted with caution over this incident, but 
the event had an important psychological effect on the Greek 
people and added a religious zeal to the prosecution of the coming 
war against Italy. 

On Oct. 12, 1940, and. subsequent days Mussolini held confer- 
ences in Rome planning the attack on Greece. The date was fixed 
for Oct. 28. The Italian forces taking part were on a war footing, 
while the Greek army had not mobilized. The main Italian thrust, 
consisting of two infantry divisions and an armoured division, was 
directed through Epirus and was successful in forcing back Greek 
forces of one infantry division and one infantry brigade to the river 
Kalamas. In the centre on the Pindus mountains, an Italian 
mountain division drove in initially through two Greek battalions 
and almost reached the hIetsovo pass but was unable to hold the 
ground gained in face of counterattacks. In  the northeast, in 

the vicinity of the Prespa lakes, two Italian divisions attacked 
a Greek force consisting of one infantry division and one infantry 
brigade with similar results. 

After two weeks of fighting, the Italian invasion had been 
checked and held by the Greek forces, whose divisions had con- 
centrated on their respective battle fronts and gone straight into 
action. The mountainous nature of the terrain, with its lack of 
communications, made their supply difficulties acute. Greek 
peasants, men, women and children from the villages adjacent to 
the lines, carried up ammunition and rations to the fonvard troops. 
The Greek air force, which by this time was reduced to low num- 
bers, was reinforced by five British squadrons from the middle east. 

After Nov. 14, 1940, the initiative passed to the Greek forces. 
On the northeast front, in a hard battle in which five divisions 
were engaged on each side, the Greek forces captured the town of 
Koritsa (Korce, Kortcha) ; on the Epirus and central fronts, the 
Greeks forced back the Italians toward the frontier and by Nov. 16 
had retaken Konitsa. At this juncture Gen. Alexandros Papagos, 
the Greek commander in chief, was faced with having to decide 
whether to continue the defensive in the northeast, where the 
greater successes had been achieved but where they were faced 
with very mountainous terrain and no definite objective, o r  to 
concentrate on the Epirus front for a thrust against the port of 
Valona. The maintenance of communications for such a n  opera- 
tion could be assisted by using sea transport. The  latter course 
was decided upon and resulted in the capture of the port Santi 
Quaranta (Aghioi Saranta) and the town of Gjinokaster (Argyro- 
castro) by Dec. 8, while on the rest of the front parallel advances 
were made in the course of heavy fighting through mountains. I n  
the centre progress had been made in the Aoos valley and Premeti 
was captured. Additional attempts to reach Valona secured the 
port of Chimara on Dec. 28, but further offensive was brought to a 
standstill by heavy snow conditions. The strength of the forces 
engaged at  the end of the year was as follows: Italians, 16 divi- 
sions; Greeks, 11 divisions, z infantry brigades and I cavalry 
division. 

I n  Jan. 1941 the Greek command transferred the axis of at- 
tack to the centre sector. The offensive, initially successful, came 
to a halt by the end of the month after the capture of Boubessi 
but short of Tepelini, where it encountered many divisions freshly 
arrived from Italy. During February the Italians were still fur- 
ther reinforced and between March g and 2 5  launched a-counter- 
offensive on a narrow front between Trebesina mountain, east of 
Tepelini and Boubessi, employing 12 divisions. This attack was 
stopped with heavy losses and no appreciable gain by six Greek 
divisions, while spasmodic fighting flared up  all along the front. 
The forces engaged a t  the end of March were: Italian, 26 divisions; 
Greek, 14 divisions, 2 infantry brigades and I cavalry division. 

The hard fighting, combined with bitter conditions prevailing 
in the Pindus mountains during the winter, had taken its toll of 
Greek manpower in  casualties from battle and frostbite. Through- 
out the campaign, because of the lack of communications in the 
mountainous country, the maintenance of front-line troops im- 
posed a great strain on all transport resources as well as on the 
troops themselves, who frequently had to resort to manhandling 
supplies. 

The Italians were better situated in this respect, as  the port 
of Valona and the communications radiating from it were not 
seriously disrupted. I t  was this background of conditions that the 
Greek command had to face when, a t  the end of March, the Ger- 
mans were ready to strike from Bulgaria and the action of Yugo- 
slavia was uncertain. 

2. G e r m a n  Occupat ion of R u m a n i a  and Bulgaria.-Dur- 
ing I940 the occupation by the U.S.S.R. of the two Rumanian 
provinces of Bessarabia and Bukovina in June and the Italian 
attack on Greece on Oct. 28 disposed of any German intention of 
avoiding a commitment in the Balkans. 

The joining of the axis by Rumania on Nov. 23, 1940, followed 
shortly by the infiltration into 'that country of German troops, 
secured the oil supply from the Ploesti fields and was a preliminary 
to the occupation of Bulgaria. 

On March I, 1941, Bulgaria joined the axis and the following 
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day German troops commenced to cross the river Danube. In the 
occupation of Bulgaria the German forces found themselves in 
contact with two states, Yugoslavia on the west and Turkey to the 
southeast, whose attitude was so far undetermined. Forces there- 
fore had to be detailed to cover these frontiers and had to be in 
sufficient strength to overawe the respective governments and pre- 
vent their taking action. 

The  German forces which entered Bulgaria consisted of 17 di- 
visions (including 5 panzer), of which 8 were intended for the 
operations in Greek Thrace. Their deployment was completed 
within approximately a week of crossing the Danube, but the 
build-up of air forces and supplies necessitated a pause; the stage 
was thus set for carrying out the occupation of the northern 
Aegean coast line a t  the end of March. 

3. G e r m a n  Conquest  of Yugoslavia  and Greece.-The at- 
titude of the Bulgarian government to the German infiltration into 
Rumania, which was nearly completed by the end of Jan. 1941, left 
no doubt that the German armies would be granted a free passage 
through that country for an attack on either Turkey or Greece. 
The  Greek armies a t  that time were heavily engaged in Albania, 
where 300,ooo troops were deployed on the front between Lake 
Ohrid and the Adriatic. 

T o  replace heavy casualties in the Albanian fighting, the Greek 
garrisons of the fortified line in eastern Macedonia, covering 
Salonika against an attack from Bulgaria, had been heavily drawn 
upon. Faced with the possibility of a German attack from this 
direction, the Greek government on Feb. 8, 1941, asked the British 
government what help could be afforded to it  in case of such a 
development. As a result it was agreed that a British force would 
be sent to Greece to hold a position west of Salonika, which in- 
cluded the Aliakmon river and the Vermion range. This force mas 
to be augmented by the Greek garrison from Thrace and eastern 
Macedonia, considered strategically indefensible in view of the 
forces available. This plan envisaged Yugoslavia, whose attitude 
was in doubt, either acting as an ally or a strict neutral, to cover 
the northern flank. I n  face of the menace of a German attack 
from Bulgaria, the soundest strategical course would have been 
to withdraw the Greek armies on the Albanian front to a shorter 
line and thereby produce reserves which could be used as required 
for operations in northeast Greece. The Greek commander in 
chief, however, had to discard this plan in view of the disastrous 
effect i t  might have on the morale of the Greek soldiers. 

The  force for holding the Aliakmon-Vermion line was altered 
subsequently to three Greek divisions and seven independent bat- 
talions. The eastern Macedonia defenses were held by three divi- 
sions. On March 7 the first British contingent (1st armoured 
brigade group) began to arrive in Athens and moved to an area 
west of the river Vardar, where it  completed its concentration by 
March 21. 

Meanwhile, heavy pressure was being brought to bear by the 
Germans on the Yugoslav government to join the Tripartite pact 
which, after much vacillation, was signed in Berlin on March 2 5 .  

The Yugoslavs considered this agreement an infringement of their 
sovereignty. On March 2 7  a coup d'Ctat organized by Gen. 
Dushan Simovich expelled the regent and overthrew the govern- 
ment. A new government was formed in Belgrade, but a paralysis 
of indecision descended on it, and several days were lost while a 
state of uncertainty existed as to what courses should be adopted 
politically or strategically. Meanwhile, the German high com- 
mand had ordered an attack on Yugoslavia to be ready in eight 
days. The Yugoslav armies were in a state of semimobilization, 
ill equipped and lacking in modern weapons, tanks, anti-tank and 
anti-aircraft guns. 

On April 6 the axis attack started with heavy bombing attacks 
on Belgrade, while land operations took the form of thrusts inward 
from all round the perimeter. These thrusts were successful in 
dividing the Yugoslav army and eliminating it in detail. The Ger- 
man columns which moved through Stip were directed on Skoplje 
and Bitolj with the object of getting in touch with the left flank of 
the Italian armies in Albania and isolating the Yugoslav forces 
from Greece. The head of these columns reached Bitolj on 
April 8 and by A ~ r i l  9 had completed its task of cuttine off the 

Yugoslav forces, which, by this time, were no longer capable of 
organized resistance. The inevitable result was that Yugoslavia 
passed under German domination on April 17, within 11 days of 
being attacked. 

The German column moving via Strumica bypassed the Greek 
defenses in eastern Macedonia and erupted down the Vardar val- 
ley into the Salonika plain, where it  came into contact with British 
troops on April g. 

The collapse of Yugoslav resistance and the occupation of Bitolj 
by German forces threatened the Anglo-Greek army in process of 
occupying the Aliakmon-Vermion position, as any advance down 
the valley running from Bitolj to Kozani would take that position 
in flank and reverse, the terrain offering easy movement for ar- 
moured fighting vehicles except for a gap with poor facilities for 
defense near Florina. 

The imperial forces had meanwhile been augmented by the ar- 
rival of the New Zealand division and two-thirds of the 6th Aus- 
tralian division, which enabled a hastily improvised flank guard to 
be collected and established to watch the Florina gap. This de- 
tachment was in position by April g and in touch with the 20th 
Greek division on the Vermion range on the right, and a Greek 
cavalry division with one Greek infantry brigade under command 
detached from the Albanian front on the left, about Nymphaion. 

A heavy bombing attack by the German air force on Piraeus 
harbour on April 7 caused considerable dislocation to the working 
of the port, which never regained its former capacity. From 
April 8 to 11, air operations were on a small scale because of bad 
weather. 

The collapse of resistance in Yugoslavia placed the Anglo-Greek 
army in a difficult situation. Its flank was threatened by a force 
of one armoured and one infantry division from the direction of 
Bitolj, while on its front a German corps was west of the river 
Vardar and in contact. The Aliakmon-Vermion position was held 
too lightly for its length of front to offer protracted defense, and 
it was doubtful how long the detachment guarding the Florina gap 
could hold on in face of the superior forces opposed to it. It 
was decided therefore to fall back to a line running from Mt. 
Olympus through Servia and then northward along the mountain 
ridge east of and parallel to the upper section of the Aliakmon 
river. 

The German advance from Bitolj crossed the frontier on 
April 10 and became heavily engaged with the flank guard. A two- 
day battle was fought in a snowstorm in which the Germans were 
able to make some slight progress. While this fighting was taking 
place, the withdrawal from the Aliakmon-Vermion position started 
on the night of April 11-12 and was completed by the morning of 
April 13; the flank guard covered by the 1st British armoured 
brigade thereupon fell back on Kozani. 

During these three days' operations, the forecast of General 
Papagos as to the effect a withdrawal would have on the morale of 
the Greek army became manifest. His divisions had not been 
trained to carry out such a complicated manoeuvre as a retreat, 
and signs of disintegration were beginning to appear. In  conse- 
quence it was decided to withdraw all forces east of the upper 
Aliakmon river to its western bank. 

Up to April 14, except for the heavy bombing of Kozani, the 
activity of the German air force was limited while the small British 
air force engaged German columns. With the improvement of 
weather conditions, the German air force came into operation 
again; and its attacks became continuous, widespread and intense, 
directed mainly on road and rail communications. 

Though the Anglo-Greek army in central Macedonia still pre- 
sented an intact front, the general situation was far from satis- 
factory. The weakness of the left of the Greek forces in the upper 
Aliakmon valley and the gap between the left of the Greek cavalry 
division and the armies in Albania were being exploited by the 
Germans and would shortly become a menace. T o  meet this 
situation it  became necessary to withdraw all Allied armies to a 
shorter line in order to retain an intact front. 

On April 14, General Papagos approved the further withdrawal 
of the Anglo-Greek army to a line through Thermopylae to which 
the armies in Albania would conform. H e  suggested a t  the same 
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time that the British forces should withdraw from Greece to save 
the country from devastation. 

On April 15, fighting developed in the Mt. Olympus area, in 
which Australian and New Zealand troops were engaged. The 
withdrawal commenced on April 17 and was largely carried out 
by night to avoid German air attacks. By April 20 the occupation 
of the new position was complete, with the New Zealanders hold- 
ing the famous Thermopylae pass and the 6th Australian division 
the Brailos pass farther inland. 

On April 18 Alexandros Korizis, who had succeeded Ioannis 
(John) Metaxas as prime minister, committed suicide, and King 
George I1 became acting head of the government. As a result of 
conferences following this crisis it  was decided with the full ap- 
proval of the Greek king and government that the evacuation of 
the imperial forces was essential, and the first night for embarka- 
tion was fixed for April 28. Events in Epirus, however, caused the 
evacuation to be advanced four days; on April 21 the German 
Adolf Hitler division had reached Ioannina (Janina) and the local 
commander, without reference to the high command in Athens, had 
ordered the capitulation of the whole of the Greek army in Epirus. 
The embarkation was set therefore to commence on the night of 
April 24-25 and to be completed in three nights. The port of 
Piraeus was unusable but still remained a target for German bomb- 
ing. Nine embarkation points, consisting of small ports and open 
beaches, were selected on the coast line between Marathon to the 
north, east of Athens, and Kalamati in the south of the Pelopon- 
nesus. 

The rearward movement to the beaches began on the night of 
April 22-23 and was carried out without interference until 
April 24, when a German attack in force with tanks along the coast 
on Thermopylae was repulsed by the 6th New Zealand infantry 
brigade. 

The royal navy with the light forces of the Mediterranean fleet 
carried out the embarkation and transport of troops by sea. By 
using fast warships for the journey to and from Crete, rigidity 
in the plan could be avoided and embarkation points altered to 
suit the tactical situation on land. The movement by sea was 
subjected to continuous attacks by the German air force by day 
and cost the loss of some warships and transports. The destruc- 
tion of the remaining British fighters on an airfield at  Argos gave 
the Germans complete superiority a t  this time. 

The evacuation was completed by April 28-29, but a t  Nauplion 
and Kalamati the Germans were successful in cutting off certain 
detachments which could not be embarked. 

The number of British Commonwealth troops sent to Greece 
was approximately 57,660. Of these, 43,000 were taken off, but 
all equipment had to be jettisoned. Of those embarked, 27,000 

were landed in Crete and the remainder transported to Egypt. 
The inability of the Italian forces in Albania to achieve success 

over the Greeks, the Yugoslav coup d'Ctat and the presence of 
British forces in central Macedonia forced the German high com- 
mand to a commitment considerably in excess of its original con- 
cept. I n  all, 27 German field divisions (including 7 panzer divi- 
sions) became involved in the campaign against Greece and Yugo- 
slavia, in terrain which precluded rapidity of movement, thereby 
causing difficulties when it came to extrication. 

By April 21, information had reached Athens through Balkan 
railway sources that a comprehensive and carefully worked out 
railway movement of troops from southeast Bulgaria to Galicia 
had been dislocated by the diversion of these troops to the Greek 
and Yugoslav fronts. That such a concentration was contem- 
plated could portend only that a German attack on the U.S.S.R. 
was imminent. I t  could be assessed that in the extrication of their 
divisions from the Balkans the German high command lost from 
four to five weeks before completing its preparations for the at- 
tack on Russia, which took place on June 22.  This delay, if 
studied in conjunction with the German attempt to take Moscow 
before the end of 1941 and the advent of an early winter, played 
no inconsiderable part in the final outcome of World War 11. 

4. T h e  Conquest  of Crete.-The capture of Crete became 
necessary to the German high command after the occupation of 
Greece in order to secure sea communications in the Aegean and 

to provide fields for air action against the middle east and Medi- 
terranean shipping routes. Crete, a mountainous island 160 mi. 
long by 40 mi. broad, offered poor facilities for defense against an 
attack from Greece since its one lateral road, harbours and air- 
fields were all located along its northern shore. All Allied ship- 
ping therefore had to pass through the narrow waters between 
either Greece or Rhodes, held by axis forces. 

The  imperial garrison consisted of 28,000 troops, most of whom, 
having been evacuated from Greece, were short of equipment and 
supporting weapons. The defense was disposed along the north- 
ern coast to cover the airfields of Malemi and Rethymnon 
(Retimo), the port and harbour of Heraklion and the naval base 
a t  Suda bay. The German air force was in such superiority in  
attacking shipping and airfields that all British aircraft were 
withdrawn before the main operation. The main attack started 
with the heavy bombing of Malemi aerodrome in the northwest 
corner of the island at  dawn on May 2 0  and was followed by  para- 
chutists and gliders. I n  the afternoon similar tactics were em- 
ployed against Rethymnon and Heraklion. In  all about 7,000 
troops were landed during the day. Casualties were extremely 
heavy, and only a t  Malemi had the attack established itself. At 
night counterattacks by New Zealand troops were a t  first success- 
ful, but a t  dawn they were compelled to abandon ground because 
of heavy bombing. 

During May 21-22, heavy fighting took place around Malemi 
aerodrome, while German forces were continually landing from 
troop carriers. This enabled a sufficient force to be built up a t  
Malemi to  advance toward the town of Canea (Khania). 

During the nights May 21-22 and 22-23, German attempts to 
reinforce by sea, using a large number of small craft, were 
frustrated by the royal navy, which caused considerable casualties 
but a t  the same time suffered losses itself from bombing after 
daylight. 

Heavy fighting continued through May 24-25? the German at- 
tacks on Canea continuing to make progress; a t  Heraklion two 
British battalions landed on the south coast, marched overland 
and eased the pressure. German detachments, however, isolated 
the Rethymnon garrison by cutting the road east and west of the 
airfield. 

On May 27 the Germans succeeded in breaking through the 
Allied defenses covering Canea and thereby rendered Suda bay 
untenable. The continuous fighting and uninterrupted air bomb- 
ing were beginning to exhaust the power of the defense with the 
result that on that day the decision was made to evacuate. The 
losses suffered by the royal navy from axis bombing made it  im- 
perative that the evacuation should take place in the shortest pos- 
sible time, and it  was decided that all should be completed by 
the night of May 31-June I. The imperial forces in the Canea 
area, consisting of Australian and New Zealand brigades, British 
marines and commandos with tank and artillery units, withdrew 
over the mountains to the small port of Sphakia on the south 
coast, where embarkation started on the night of May 28-29 and 
was carried out without undue interference. At Heraklion the 
evacuation was completed on the night of May 28-29 from that 
port in warships, thereby avoiding a German attack which was 
in preparation. The isolated Australian and Greek garrison at  
Rethymnon, having received no orders to withdraw, continued 
fighting until May 31, when it was overwhelmed. 

There were 27,550 imperial troops in action a t  the commence- 
ment of the attack; of these, 14,580 were evacuated. The Ger- 
man losses were estimated at  between I 2,000 and rg,ooo, which in- 
cluded a very high percentage of killed. 

The German success was attributable to the manner in  which 
a completely superior air force was handled in conjunction with 
air-borne troops. The defenders had many difficulties to contend 
with as most of the troops had been evacuated from Greece, hav- 
ing left behind their supporting arms, while communications on the 
island were limited to one road parallel to the north coast, con- 
necting the two harbours. The German air-borne troops suffered 
such casualties that they could not be reconstituted before the 
autumn. I t  also had the effect that an operation on such a scale 
was never again attempted. (H. M. WN.) 
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THE GERMAN-RUSSIAN WAR 

The course of history was changed when Hitler invaded the 
U.S.S.R. on June 22, 1941, a day ahead of the anniversary of 
Napoleon's invasion. That move ultimately proved as fatal for 
him as it had for Napoleon. The effect was most immediate on 
Britain's situation. Until then its prospects had appeared hope- 
less in the eyes of most people except its own, for its situation was 
far worse under modern conditions of war than it  had been in 
Napoleon's time. I ts  government's decision to continue the 
struggle after the fall of France and reject Hitler's peace offers 
could spell only slow suicide unless relief came from one or other 
of the two remaining great powers. Otherwise, even if a Ger- 
man sea-borne invasion failed, the concentrated development of 
submarine and air pressure on Britain's sea communications was 
bound to produce eventual collapse. 

Hitler brought Britain relief by turning east, just as the strain 
was becoming severe. That eastward turn was influenced by 
Britain's stubborn resistance but had deeper promptings. He had 
always contemplated the overthrow of the Soviet Union. Though 
he had brought himself to make the 1939 pact as a matter of ex- 
pediency, antibolshevism was his most profound emotional con- 
viction. arising from fear even more than from ambition. It had 
been stirred up afresh before he even considered the question of 
invading Britain. For early in June 1940, while he was still en- 
gaged in the French campaign, Stalin had seized the opportunity 
to occupy the three Baltic states. Then on June 26, again with- 
out notice to Hitler, Russia addressed a 24-hr. ultimatum to 
Rumania demanding the restoration of Bessarabia, together with 
the surrender of northern Bukovina. The Russian forces poured 
in immediately, as Rumania yielded. That placed them ominously 
close to the oilfields on xhich Germany depended. Hitler became 
acutely suspicious of Stalin's intentions and began to feel that he 
could not afford to wait to complete the subjugation of the west 
before dealing with Russia. 

A provisional plan for a stroke against Russia was worked out 
in the late summer of 1940 and elaborated in the autumn. The 
doubts of his generals merely served to give the new turn of his 
mind a more definite bent. Their doubts suggested that they 
still distrusted his military judgment; he must prove them wrong 
once again, and more strikingly. When they argued that it meant 
war on two fronts, he retorted that to overcome Britain m~ould 
require an expansion of the air force and navy a t  the expense of 
the army, and that this could not be risked while Russia remdined 
a menace. In  that mood he did not share his diplomatists' mod- 
erate satisfaction over the result of the November discussions 
with Vyacheslav Molotov in Berlin, but only noted the Russians' 
hesitation to join the axis. On Dec. 18 he issued "Directive 
No. 21, Case Barbarossa." which opened with the statement: "The 
German armed forces must be prepared to crush soviet Russia in a 
quick campaign before the end of the war against England." 

On Feb. 3, 1941, Hitler approved the final draft of the plan 
and had it  presented to a conference of his chief soldiers. Their 
anxieties were not diminished by the balance sheet, which showed 
that the invasion would have to be made with an inferiority of 
numbers, in tanks as well as men, and must trust to an offsetting 
superiority of quality. That deficiency of strength became a 
handicap even before the offensive was launched. For Hitler was 
anxious to  safeguard his Balkan flanks before striking at the 
U.S.S.R. and had hoped to secure this by power diplomacy alone, 
without fighting. That hope was impaired, to his annoyance, by 
Mussolini's independent aggression against Greece, which opened 
up the prospect of a British army's being landed there. This threat 
led Hitler to decide that he must overcome Greece and clear out 
the British before he could proceed with his eastern plan. But 
the effort entailed was much increased when Yugoslavia's ad- 
hesion to the axis was upset by a military coup d'etat in that coun- 
try on March 27.  Larger forces had now to be sent south to 
crush Yugoslavia simultaneously with Greece. Both nations 
were quickly overrun while the British were hustled back into 
their ships. But Hitler's decision, on April r ,  to mount this 
double offensive had entailed the postponement of the Barbarossa 
plan from the middle of May to late June. By the swiftness of 

his Balkan victories he was abIe to keep to this revised timetable, 
but the five weeks' delay shortened the time for carrying out his 
attempt to conquer the U.S.S.R., and that delay proved the more 
serious because in 1941 the Russian winter arrived earlier than 
usual. But spring was late that year, so that the rivers were still 
in flood and the ground soft until nearly the middle of June. I t  
would thus have been practically impossible for Hitler to have 
launched his invasion of the U.S.S.R. more than a week or so 
earlier than he did. A greater hindrance to his chances of victory 
was that the German inteIligence service underestimated the re- 
serves that Stalin could bring up from the depths of the U.S.S.R. 
I t  correctly estimated that there were about r so  divisions in west- 
ern U.S.S.R. and reckoned that a further 50 might be produced. 
But the Russians actually brought up more than zoo fresh divi- 
sions by the middle of August, making a total of 360. The conse- 
quence was that although the Germans (who launched their inva- 
sion with 120 divisions only) succeeded in shattering the original 
Russian armies by superior technique, they then found their path 
blocked by fresh armies. The effects of the miscalculations were 
increased because much of August was wasted while Hitler and 
his chief advisers were having long arguments as to what course 
they should follow after the initial victories. 

1. To the Outsk i r t s  of Moscow.-The German offensive was 
delivered on June 2 2 ,  1941, by three army groups under the same 
commanders as in the 1940 invasion of the west. Field Marshal 
Gerd \ion Rundstedt was on the right, in southern Poland. Field 
Marshal Fedor von Bock was in the centre, north of the Pripet 
marshes. Field Marshal Wilhelm von Leeb was on the left and 
drove through the Baltic states. But this time the main ~veight, 
and the decisive role, was committed to Bock's army group. Two 
armoured groups (later rechristened "armies"), under Gen. Heinz 
Guderian and Gen. Hermann Hoth, were allotted to Bock's front, 
compared with only one, under Kleist, to Rundstedt's front. Once 
again the issue turned, not on the infantry masses, but on the 
armoured forces. These had now been increased from 10 di- 
visions to 2 0 ,  but only by halving the number of tanks in each 
division. 

The invasion profited a t  the start from the way the Russian 
position in Poland formed two salients, which lent themselves to 
pincer strokes. The German command hoped, by these means, to 
wipe out the Russian armies before reaching the Dnieper, and then 
have a clear path. The northern salient was quickly pinched off 
by Guderian and Hoth. Piercing its Brest-Litovsk (Brzesc) flank, 
Guderian drove 50 mi. deep on the first day, and on June 2 7  

reached Minsk (200 mi. inside the frontier), where he joined 
hands with Hoth. But Bock's infantry armies, following on, were 
not quick enough to complete the encirclement. About 300.000 
prisoners were taken, but a large part of the enveloped Russian 
armies forced their way out of the trap. Although these were 
clumsily handled and frittered their tank strength away in piece- 
meal action like that of the French in 1940, the isolated troops 
fought with a stubbornness that the French had not shown, and 
their resistance imposed a brake by the way it continued to block 
road centres long after the German tide had swept on. 

The German armoured groups now drove on eastward. Gu- 
derian crossed the Dnieper on July 10 and reached Smolensk on 
July 16. There another big encirclement was achieved, in con- 
junction with Hoth. But the ring was not completely closed, as 
the foot-marching infantry was still far behind. Although a 
further 200,000 Russians were captured, a sufficient number es- 
caped to help the newly arriving reserves from the east in build- 
ing up a fresh resistance along the Desna. 

In this latest German hound a series of rainstorms also came 
to the aid of the Russians, turning the sandy roads into clogging 
mud. Even when the tanks could have pushed on they were held 
back because their transport-composed of heavy, wheeled ve- 
hicles-mas bogged. The Germans had owed their success to the 
measure in which they were mechanized, but from now on they 
paid forfeit for not being fully mechanized. If their striking 
force had been equipped entirely with tracked vehicles they would 
have suffered fewer checks fro111 the combination of bad weather 
and the Soviet Union's primitive roads. 
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Nevertheless the Germans had advanced more than 400 mi., and 

come within 200 mi. of Moscow, by mid-July. They still had 
ample time to gain a decisive result before the winter, but lost i t  
primarily because Hitler wasted several weeks in making up his 
mind about the direction of the next move. He hesitated whether 
to swing north for Leningrad, south for Kiev or to drive on to 
Moscow, as Bock and Guderian wished. Brauchitsch was not 
strong enough to impose a clear-cut decision on Hitler. 

Meanwhile, Rundstedt's army group had been driving fonvard 
through southern Poland with little difficulty despite the greater 
strength of the Russian armies there. These mere thrown off their 
balance by the invasion and fell back eastward in confusion. I n  
the next phase, Rundstedt's advance was delayed by flank counter- 
attacks from the Pripet marshes. But at  the end of July, Kleist's 
tanks broke through Gen. (later Marshal) S. M. Budenny's front 
south of Kiev and made a scythelike sweep down through the 
Ukraine toward the Black sea. The mouths of the Bug and the 
Dnieper were reached by mid-August, trapping a large part of the 
southern Russian armies which were opposing the advance from 
Rumania. Hitler now decided to shift his centre of gravity and 
carry out another great encircling manoeuvre near the junction 
of Bock's and Rundstedt's army groups. Kleist was ordered to 
wheel northward again, and Guderian southward, to close the 
pincers behind the Russian armies assembled around Kiev. This 
trap succeeded, and 600,ooo prisoners were taken. But it was 
late in September before the victory was completed, and winter 
was approaching. 

Elated by this great success, Hitler decided to resume the ad- 
vance on Moscow, while Kleist was again sent south, to form the 
spearhead of a continued advance southeastward by Rundstedt, 
from the Dnieper to the Don, on the road to the Caucasus. Leeb's 
advance through the Baltic states had reached the outskirts of 
Leningrad, but Hitler cancelled the intended assault, fearing to 
become entangled in city fighting. Rightly, he deemed it wiser 
to rely on the German superiority of manoeuvre in the open, but 
he had lost the best two months of the summer, when the open 
country was good going. He also handicapped his chances by 
splitting his effort in divergent directions. 

The renewed advance on Moscow began on Oct. 2. I ts prospects 
looked bright when Bock's armies brought off a great encircle- 
ment round Vyazma, where an additional 6oo.000 Russians mere 
captured. That left the Germans momentarily with an almost 
clear path to Moscow. But the Vyazma battle had not been com- 
pleted until the end of October; the German troops were tired, 
the country became a morass as the weather got worse, and fresh 
Russian forces appeared in the path as they plodded slowly for- 
ward. Some of the German generals wanted to break off the offen- 
sive and take up a suitable winter line. But Bock wanted to press 
on, believing that the Russians were on the verge of collapse, while 
Brauchitsch and Halder tended to agree with his view. As that 
also accorded with Hitler's desire, he made no objection. The 
temptation of Moscow, now so close in front of their eyes, was 
greater than any of the topmost leaders could resist. On Dec. 2 

a further effort was launched, and some detachments penetrated 
into the suburbs of Moscow; but the advance as a whole was held 
up in the forests covering the capital. 

2. Russian W i n t e r  Counteroffensive.-This was the signal 
for a Russian counteroffensive of large scale, prepared and directed 
by Gen. (later Marshal) G. I(. Zhukov. I t  tumbled back the 
exhausted Germans, lapped round their flanks and produced a 
critical situation. From generals downward. the invaders mere 
filled with ghastly thoughts of ?iapoleon's retreat from Moscow. 
In that emergency Hitler forbade any retreat beyond the shortest 
possible local withdrawals. His decision exposed his trcops to 
awful sufferings in their advanced positions facing Moscow, for 
they had neither the clothing nor equipment for a Russian winter 
campaign; but if they had once started a general retreat it  might 
easily have degenerated into a panic-stricken rout. 

In  the south, Kleist's drive had reached Rostov. near the mouth 
of the Don, on Xov. 23; but it  had exhausted its fuel in plow- 
ing through the mud. The glamour of attaining this "gate~vay 
to the Caucasus" impelled Hitler to insist on staying there, al- 

though Rundstedt tendered his resignation rather than commit 
such a folly. Within a week the Germans were thrown back by a 
Russian counterstroke there. For a moment their situation looked 
grave, but they managed to hold on to the defensive line of the 
Mius river, which Rundstedt had chosen before his removal. 

The soviet army's winter counteroffensive continued for more 
than three months after its December launching, though with 
diminishing progress. By March 1942 i t  had advanced more than 
150 mi. in some sectors. But the Germans maintained their hold 
on the main bastions of their winter front-such tow7ns as Schlus- 
selburg, Novgorod, Rzhev, Vyazma, Briansk, Orel. Kursk, Khar- 
kov and Taganrog-despite the fact that the Russians were often 
many miles in the rear. In  retrospect, i t  became clear that Hit- 
ler's veto on any extensive withdrawal worked out in such a way 
as to restore the confidence of the German troops and probably 
saved them from a widespread collapse. Nevertheless, they paid 
a heavy price indirectly for that rigid defense. I t s  success en- 
couraged the belief that it could be as successfully repeated in 
the more adverse conditions of the following winters. A more 
immediate handicap was that the strength of the Luftwaffe  was 
drained in the prolonged effort to maintain supplies by air, under 
winter conditions, to the garrisons of these more or less isolated 
bastion towns. The tremendous strain of that winter campaign, 
on an army that had not been prepared for it ,  had also a serious 
delayed effect in other ways. Before the winter ended, many 
divisions were reduced to barely a third of their original strength. 
They were never fully built up again. The unfavourable aspects 
of the situation were realized by the German general staff, but its 
heads now had less power to influence Hitler's decision. Hitler's 
pressure was too strong for them to resist, and the pressure of 
events was too strong for Hitler. H e  was compelled to go on and 
on. The weight of military opposition was weakened by the 
changes in the higher commands which followed the miscarriage 
of the 1941 campaign. When the failure of the whole campaign 
was plain to the world. the removal of Brauchitsch was an- 
nounced. That act served the dual purpose of furnishing Hitler 
with a scapegoat and opening the way for him to take over direct 
command of the army. 

3. G e r m a n  A d v a n c e  t o  the Caucasus.-The plan to  launch 
another great offensive crystallized in the early months of 1942. 
Hitler's decision was influenced by pressure from his economists. 
They told him that Germany could not continue the war unless 
it  obtained oil supplies from the Caucasus, a view that was proved 
mistaken by the fact that Germany failed to secure the Caucasus 
oil yet managed to continue the war for three more years. But 
Hitler was the more responsive to such economic arguments be- 
cause they coincided with his urge to do something positive and 
offensive. He was led, however, to recognize the limitation of 
Germany's resources to the extent of admitting the necessity of 
limiting the scope of his new offensive. The main effort m7as to be 
made on the southern flank near the Black sea. 

The most effective factor in clearing the path for the German 
advance mas a Russian offensive toward Kharkov. which began on 
May 12. This was a premature effort, beyond the powers of the 
soviet army a t  this stage in face of the Germans' defensive skill. 
The prolongation of this Kharkov offensive played into the Ger- 
mans' hands, absorbing too large a part of the Russians' reserves. 
Moreover, although the Russians succeeded in parrying the im- 
mediate counterstroke which the Germans launched against the 
southern flank, this gained a valuable leverage for the future by 
reaching the Donetz river near Izyum. On June 3, preliminary 
to the main offensive, a siege assault was launched against the 
fortress of Sevastopol though it was not until July 3 that the 
fortress, and with it the whole Crimea, was completely in German 
hands. On June 10 the Germans exploited their Izyum wedge by 
forcing the passage of the Donetz and gaining a bridgehead on the 
north bank. This created an invaluable flanking leverage to assist 
the easterly thrust of their main offensive, which was launched on 
Tune 28. 

The 4th panzer army broke through in the sector between Rursk 
and Byelgorod and swept rapidly across the 100-mi. stretch of 
plain to the Don near Voronezh. I t  then wheeled southeastward 
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into the corridor between the Don and the Donetz, followed by 
the 6th army, which had the mission of taking Stalingrad. These 
operations tended to cloak the menace that was developing on the 
right wing. For  a more dangerous thrust was being delivered'by 
Kleist's 1st panzer army from the Kharkov sector. After achiev- 
ing a quick break-through, it drove toward the lower Don at and 
above Rostov. There it  gained a crossing, with little opposition, 
on July 22, after an advance of about 250 mi. from the starting 
line. The German armies now forked on divergent courses: part 
for the Caucasus oil fields, and part for the Volga a t  Stalingrad. 
After crossing the lower Don, Kleist's right column drove south- 
ward through Armavir to the great oil centre of Maikop, zoo mi. 
beyond Rostov, which it reached on Aug. 9. On the same day the 
van of his centre column swept into Pyatigorsk, 150 mi. to the 
east of Maikop, on the outskirts of the Caucasus mountains. 

The  pace of this early August onrush beyond the Don was ter- 
rific. But it  slowed down almost as suddenly as it had developed. 
T h e  prime causes were a shortage of fuel and an abundance of 
mountains. That  dual brake was subsequently reinforced by the 
distant effect of the struggle for Stalingrad, which drained off a 
large part of the forces that might have been used to give a de- 
cisive impetus to the Caucasus advance. The first serious check 
occurred on reaching the Terek river, which covered the ap- 
proaches to the mountain road over to Tiflis. Kleist then tried a 
manoeuvre to the east, downstream, and succeeded in forcing a 
passage near Mozdok in the first week of September. But his 
forces were held up again in the densely wooded hills beyond the 
Terek. Throughout September and October, Kleist went on try- 
ing to push south from Mozdok, by surprise attacks a t  different 
points. At each attempt he was blocked. The front was then 
stabilized, with the Germans still facing the mountain barrier 
which they had vainly tried to pierce. This final repulse in the 
central Caucasus coincided with the opening of the great Russian 
counteroffensive a t  Stalingrad. 

4. T u r n i n g  P o i n t  a t  Sta1ingrad.-The German command 
might have captured Stalingrad with little difficulty a t  the end of 
July if i t  had not overestimated the capacity of the Russians to 
hold Rostov and the lower Don. For the 4th panzer army was 
temporarily diverted southward to help the  st, which, in fact, 
needed no such help. When the postponed thrust to Stalingrad 
developed a fortnight later, the Russians had gathered just suffi- 
cient forces to  check the advance. Another fortnight passed 
before their resistance was loosened by the advance of the Ger- 
man 6th army, under Gen. (later Field Marshal) Friedrich Paulus, 
eastward across the Don bend. The last week of August had thus 
arrived before the Germans were ready to begin the final stage. 
The  tenseness of the situation was manifested in the tone of the 
call to the Russian troops to hold on at  all costs to the last man. 
They responded to the call with wonderful endurance. Attack 
followed attack in seemingly endless succession, with frequent 
changes of site and method, but with only slight progress to com- 
pensate for the attackers' cost. The more closely the Germans 
converged on the city, the more their own power of manoeuvre be- 
came cramped, whereas the narrowing of the frontage helped the 
defender in moving his reserves more quickly to a threatened point 
on  the diminished arc. At the same time, the Germans' concen- 
tration a t  Stalingrad increasingly drained reserves from their flank 
cover, which itself was already strained by having to stretch so far, 
nearly 400 mi. from Voronezh along the Don to the Stalingrad 
"isthmus," and as far again from there to the Terek. 

On the surface, the defenders' position came to appear in- 
creasingly perilous, or even desperate, as the circle contracted and 
the Germans came closer to the heart of the city. The most criti- 
cal moment was on Oct. 14. The defenders now had their backs 
so close to the Volga that they had little room left in which to 
practice shock-absorbing tactics. But beneath the surface funda- 
mental factors were working in their favour. The attackers' 
morale was being sapped by heavy losses, a growing sense of 
frustration, and the coming of winter, while their reserves were 
so fully absorbed as to leave the overstretched flanks without re- 
siliency. They were thus becoming ripe for the counterstroke 
which the Russian command was preparing. I t  was launched on 

Nov. 19 and was well timed. It started in the interval between the 
first strong frosts, which hardened the ground for rapid move- 
ment, and the heavy snows, which clogged manoeuvre. A pair of 
pincers, each composed of several prongs, was inserted in the 
flanks of the Stalingrad attack, so as to isolate the 6th army and 
4th panzer army. The pincers were driven in at  places where the 
flank cover was largely provided by Rumanian troops. The plan 
was devised by a brilliant triumvirate of the Russian general staff, 
Zhukov, Gen. (later Marshal) Alexander M. Vasilevsky and Gen. 
(later Marshal) Nikolai N. Voronov. By Nov. 23 the encircle- 
ment was completed. I t  was welded more firmly in the days that 
followed, enclosing about 250,000 Germans. 

Meanwhile, another powerful Russian force had burst out of 
the Serafimovichi bridgehead and spread over the country west of 
the Don bend. This outer-circle movement was of vital impor- 
tance, for it dropped an iron curtain across the more direct routes 
by which the relieving forces might have come to the aid of 
Paulus. Thus, the German reply, in mid-December, was delivered 
from the southwest, beyond the Don, up the line from Kotelnikovo 
to Stalingrad. But this hastily improvised advance was checked 
a long way short of the beleaguered army and then gradually forced 
back by Russian pressure on its own flank. With the frustration 
of this attempt any hope of relieving Paulus passed, for the Ger- 
man command had no reserves for another attempt. 

Hitler was at  last brought to realize the inevitability of a dis- 
aster greater even than the Stalingrad encirclement if he persisted 
in his dream of conquering the Caucasus and compelled the armies 
there to cling on while their flank was exposed for 600 mi. back. 
So, early in Jan. 1943, the order was sent that they were to retreat. 
The decision was taken just in time for them to escape being cut 
off. Their successful extrication prolonged the war, but it pre- 
ceded the actual surrender of the Stalingrad armies in making 
clear to the world that the German tide was on the ebb. Paulus' 
army at  Stalingrad surrendered on Feb. 2 ,  1943, a t  the same time 
as Kleist's army from the Caucasus recrossed the Don at  Rostov. 
The latter could hardly have escaped if Paulus' army had yielded 
any time during the first seven weeks after its encirclement. Its 
sacrifice detained Russian forces that could otherwise have poured 
down upon Kleist's line of retreat and swamped the improvised 
army group under Field Marshal Erich von Manstein which was 
covering Kleist's rear. Even as it was, those two held off the Rus- 
sians' outflanking pressure by the narrowest of margins. In  terms 
of time, space, force and weather conditions that Xenophonlike 
retreat was an amazing performance. 

5. Russian Reconquest  of t h e  Ukraine.-After Kleist's army 
had passed safely through the Rostov bottleneck, it had still to 
ward off dangers that were developing farther back on its line of 
retreat. In  the last half of Jan. 1943 Gen. Nikolai F.  Vatutin's 
armies had struck southward from the middle Don to the Donetz. 
At the same time Gen. Filip I .  Golikov's armies, farther west, 
broke through the front of the Hungarian 2nd army, and within 
a week drove forward IOO mi., halfway from the Don to Kharkov. 
Before the end of the month the Russians struck \vestward from 
Voronezh, across the upper Don, and advanced on Kursk, the start- 
ing point of the last German summer offensive, which they cap- 
tured on Feb. 7. Two days earlier Vatutin's troops had crossed 
the Donetz southward a t  Izyum and then spread westward to cap- 
ture Lozovaya junction on Feb. 11. Besides undercutting the 
German position at  Kharkov, which fell into the Russians' hands 
on Feb. 16, these advances came near to intercepting the armies 
of Manstein and Kleist. Their retreat became a race, with the 
odds against them. 

But a dramatic change came over the scene in the last half of 
February. An early thaw intervened to hamper the Russians in 
bringing up supplies and reinforcements to maintain their momen- 
tum. Thus, the retreating armies gained time to get back to the 
Dnieper, with the help of the better communications in the 
coastal strip, and mount a counteroffensive just as the Russian 
advance had lost its impetus. This counteroffensive, directed by 
Manstein, snapped off the Russian wedges southwest of Kharkov 
and recovered the line of the Donetz. If the Germans could have 
crossed the river quickly and cut astride the rear of the soviet 
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armies that were pushing westward, they might have produced a 
Russian disaster comparable to their own a t  Stalingrad. But 
they were baulked in the attempt, lacking the strength to storm 
such a barrier. Although they squeezed the Russians out of Khar- 
kov, their own drive petered out in the slush of the spring thaw. 

Further evidence of their shrinking strength was seen in the 
withdrawal they were now compelled to carry out in the north. 
Gen. Kurt Zeitzler, who had succeeded Gen. Franz Halder as chief 
of the general staff, persuaded Hitler that it was no longer possible 
to maintain their advanced position facing Moscow. So in March 
the Germans abandoned their salients there and fell back to a 
straighter line close to Smolensk. What the Germans gained 
by this shortening of their front was, however, more than offset 
by the fresh extension caused by the success of their counter- 
offensive in the south. Although its results had been limited, it  
had secured a promising set of offensive springboards that looked 
all too tempting to a leader who clung to the hope that an of-. 
fensive success in summer might still turn the war in his favour. 
By recapturing Byelgorod and retaining Ore1 the Germans had 
suitable flank positions for a pincer stroke against the big salient 
in which the Russians were left around Kursk. 

Following this line of thought, Hitler concentrated all efforts 
on that offensive without regard to the risk that the cost of an 
unsuccessful attack would leave him without reserves to main- 
tain any subsequent defense of his long front. He would not 
agree to Manstein's suggestion of letting the Russians advance first 
and then delivering a riposte from the flank. At the same time, 
Zeitzler tended to encourage Hitler's hopes of another brilliant 
success. But the increasing difficulty in building up the forces, 
with fresh drafts of men and equipment, was reflected in the 
increased delay that year in opening the summer offensive. Three 
months' pause followed the close of the winter campaign. 

By contrast, the soviet army had improved much since 1942, 
both in quality and quantity. The flow of new equipment had 
greatly increased as well as the number of new divisions, and its 
numerical superiority was now about four to one. Better still, 
its leadership had improved with experience. Generals and junior 
commanders alike had become more skilled tacticians. That was 
foreshadowed in the way the Russians, in the summer of 1943, 
waited to let the Germans lead off and commit themselves deeply, 
while they themselves kept well poised to exploit the Germans' 
loss of balance in lunging. 

The German offensive was at  last launched on July 5 ,  and into 
it Hitler threw 17 armoured divisions, almost all he had. The 
pincers got entangled in the deep mine fields which the Russians 
had laid, forewarned by the long preparation of the offensive, and 
failed to secure.any large bag of prisoners since the Russians had 
withdrawn their main forces out of reach. After a week of effort 
the German armoured divisions were seriously reduced. 

On July 12, as the Germans began to pull out, the Russians 
launched their own offensive, which thus had the recoil-spring 
effect of a counterstroke. The Germans just managed to check 
the northern thrust from cutting their communications behind 
Orel, and they were not squeezed out of that city until Aug. 5. 
The southern thrust began more gradually but then quickened 
into a deep drive past Byelgorod. The danger of a general collapse 
was narrowly averted by the arrival from the south of the Ger- 
mans' one remaining armoured corps, though Kharkov had to be 
abandoned. I n  the second half of August the Russian offensive 
was more widely extended; and though it did not make headway 
very fast, its alternating strokes kept the scanty German reserves 
scurrying from sector to sector. 

In  September the shrinkage of German reserves was reflected in 
an acceleration of the Russians' advance. Skilful commanders 
like Vatutin, Gen. (later Marshal) Ivan S. Koniev and Gen. (later 
Marshal) Konstantin K. Rokossovski were quick to exploit thin 
stretches of the broad front. Before the end of the month they 
had reached the Dnieper and established a wide range of bridge- 
heads beyond it. IVhile attention was focussed by Vatutin's 
threat to the famous city of Kiev, Koniev burst out of his bridge- 
head at  Kremenchug and went halfway to severing the great bulge 
formed by the Dnieper bend. Although Manstein rushed reserves 

there in time t o  stem the advance and extricate the  imperilled 
garrisons, it was a t  the price of a breakdown between the Dnieper 
bend and the sea. The Russians' fresh stroke there reached the 
mouth of the Dnieper early in November, closing the exits from 
the Crimea and isolating the German forces there. 

At the same moment Vatutin advanced from his bridgeheads 
near Kiev, broke into the city from the rear and drove IOO mi. 
westward in a week to capture the junctions of Zhitomir and 
Korosten, not far from the Polish frontier. Manstein was left 
without reserves to meet this crisis, but ordered one of his best 
young generals, Hasso von Manteuffel, to scrape together such 
armoured fragments as he could find for a flank counterattack. 
This light stroke profited by the Russians' overstretch and tumbled 
them out of both junctions. Manstein tried to develop the oppor- 
tunity by organizing a larger counteroffensive when reinforcements 
arrived from the west; but although it pushed the Russians back 
toward Kiev it was never so dangerous as it  appeared on the 
surface, and early in December it petered out in the mud. 

Hitler's chief consolation that autumn was that his northern 
armies, after falling back from Smolensk in September to a line 
covering the upper Dnieper, succeeded in repelling five successive 
Russian offensives between October and December. The assaults 
there were mainly delivered astride the Moscow-Minsk highway. 
As they came along an obvious line and on a narrow front, the 
well-knit defense proved superior despite a numerical inferiority 
of about one to six. I t  showed how Hitler might have spun out 
the war if his strategy had been wiser and less self-exhausting. 

6. Russians E n t e r  P o l a n d  and Rumania.- The dominant 
factor in the campaign of 1944 was that the German front re- 
mained as wide as ever, while the German forces were shrinking. 
As a natural result the Russian advance continued with little 
check except from.its own supply problem; and, because of the 
Russians' simpler requirements, that problem was less of a handi- 
cap than in any other great national army. On Dec. 24, 1943, 
Vatutin's armies, now reinforced, burst out of the Kiev salient 
and within a week had regained Zhitomir and Korosten. On 
Jan. 4 they crossed the prewar Polish frontier. Scraping up re- 
serves, Manstein produced another inner flank counterstroke that 
checked Vatutin's progress, but only at  the price of thinning the 
line both north and south. The Russians soon profited by the 
opportunity. On the north, they drove forward and captured 
Luck, IOO mi. beyond the frontier, by Feb. 5 .  On the south, 
Vatutin's left wing converged with Koniev's right wing to pinch off 
a force of ten weak German divisions that was still clinging, by 
Hitler's order, to the Dnieper line near Korsun. This produced 
a miniature Stalingrad. The effort to bring help to this trapped 
force entailed, in turn, the abandonment of Nikopol, in the Dnieper 
bend, and its valuable manganese ore. 

Early in March 1944 the Russians started a new combined 
manoeuvre of still wider scope. I t  began with a thrust toward 
Tarnopol that outflanked the defensive line of the upper Bug. 
This was delivered by Zhukov, who had taken charge of Vatutin's 
armies when the latter was stricken with a fatal illness. Mean- 
while, a t  the southern end of the front, Gen. (later Marshal) 
Rodion Y. Malinovski's armies pushed forward across the mouths 
of the Dnieper and the Bug. Between these two horns, Koniev 
drove suddenly forward to the central stretch of the Bug, crossed 
it, drove on to the Dniester 70  mi. beyond and crossed this dif- 
ficult river by seizing pontoon bridges intact in  the confusion 
caused by his swift onrush. 

Before the end of March, Koniev's spearheads had penetrated 
to the line of the Pruth near Jassy, in Rumania, while Zhukov 
had crossed the upper reaches of that river. This advance brought 
them close to the foothills of the Carpathians, the ramparts of 
Hungary. Hitler promptly reacted to the danger by occupying 
Hungary. The preservation of this mountain barrier was essen- 
tial, not only to check a Russian surge into the plains of central 
Europe but also to ensure any continued hold on the Balkans. 

On April I Zhukov's advance reached the entrance to the Tartar  
pass, and it looked as if he might repeat Sabutai's exploit of 1241, 
when the Mongols swept through the Hungarian plain to the 
Danube in a few days. But his spearhead failed to penetrate the 
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pass, and there was not sufficient weight behind it  to renew the 
impetus. His forces were feeling the effects of their prolonged 
advance, while the Germans benefited by falling back on their 
supply lines. The following week they succeeded in mounting a 
flank counterstroke from the LWOW area that broke off the tip 
of Zhukov's spearhead and enabled them to extricate a part of 
their forces which had been trapped by the Russians' rapid ad- 
vance. After this the front in southern Poland was stabilized 
from April to July. Koniev, also, was halted in  his effort to pene- 
trate the northern stretch of the Rumanian frontier. But his left 
wing wheeled south down the Dniester, toward the Black sea, thus 
threatening the rear of the German forces that were facing 
Malinovski's advance toward Odessa. This leverage squeezed the 
Germans out of that great port, which was regained by  the Rus- 
sians on April 10. 

April also saw the liberation of the Crimea, to which Hitler had 
insisted on clinging. Gen. (later Marshal) F. I. Tolbukhin at- 
tacked southward, from the mainland, and unhinged the defenses 
of the Perekop isthmus by a crossing of the Siwash lagoon. Then 
Gen. A. I .  Yeremenko struck westward from his foothold on the 
Kerch peninsula. The Germans were thrown into confusion, and 
most of the Crimea forces were quickly overrun, up to the out- 
skirts of Sevastopol. Hitler still believed that the fortress itself 
could be maintained, though he let the Rumanians be evacuated 
by sea and relied on the stubbornness of the German garrison. 
But when the Russians breached the southeast approaches, be- 
tween Inkerman and Balaklava, the garrison abandoned Sevastopol 
on April 10 and fell back into the Khersonese peninsula. The 
Germans' resistance there, with their backs to the sea, was as brief 
as on the Cape Bon peninsula in Tunisia the year before. 

On the other flank of the eastern front, a January offensive 
broke the Germans' encircling grip on Leningrad. There, how- 
ever, they achieved an orderly withdrawal, a t  the end of which 
they stood fast on the line of lakes from the Gulf of Finland to 
Pskov. This straightening and shortening of their front much 
improved their situation for the moment. But i t  left the Finns in 
isolation and prompted them to approach the Russians for an 
armistice in February. Although the Finns baulked a t  accepting 
the Russian conditions and did so again after the renewed nego- 
tiations that followed a Russian advance to Viipuri in June, it  
was only a postponed capitulation. Moreover, Finland's at- 
tempted breakaway set an example that Germany's other satel- 
lites soon followed. The general stabilization of the eastern front 
that the Germans apparently achieved in May 1944 was unstable, 
both politically and militarily, under the surface. 

7. T h e  Russians o n  t h e  Vistu1a.-The Russians' main sum- 
mer offensive was launched two and a half weeks after the Anglo- 
U.S. invasion of Normandy. Contrary to general expectation, the 
offensive began, not from the Russians' great wedge in southern 
Poland, but from their relatively backward line north of the 
Pripet marshes, in White Russia. This was the best-fortified 
sector of the German front and had withstood repeated assaults 
in 1943; but for that very reason it was less likely to be reinforced, 
now that the German reserves were so scanty. Moreover, the 
German communications there were long stretched and suffered 
much interference from the Russian partisans, whereas the Rus- 
sian communications were shorter there than in the south, so that 
their offensive could have greater momentum. Four groups of 
armies were massed there for the Russian offensive. Realizing 
the danger, the German commanders wanted to carry out a with- 
drawal before the blow fell, to the line of the Berezina, which 
would have thrown the Russian advance out of gear; but Hitler 
forbade it. 

The offensive opened on June 23, 1944. Exploiting wedges 
driven in the previous autumn, the right wing began by pinching 
out the famous bastion town of Vitebsk and then swung south 
across the highway from Moscow to Minsk. On the other flank 
Rokossovski's armies broke through just north of the Pripet 
marshes and then drove 150 mi. deep. in a week, to cut the highway 
farther back on the stretch from Minsk to Warsaw. Minsk itself 
fell on July 3. Although a large part of the enveloped armies man- 
aged to find a way back by secondary routes, the Russian mecha- 

nized spearheads raced ahead, bypassing any attempted blocks. 
By mid-July they had overrun half of northeast Poland and 
pressed deep into Lithuania. 

On July 14 the Russian armies south of the Pripet marshes 
joined in the offensive, and within a fortnight were across the San, 
besides capturing L~vow. This multiple pressure at so many points 
gave Rokossovski's mobile columns an opening to slip through the 
centre, past the end of the marshes, and reach the Vistula. On 
July 31 one of them penetrated to the suburbs of Warsaw, and 
the Polish underground leaders there were encouraged to give the 
signal for a rising. 

I t  was a moment of general crisis for the Germans. I n  the 
west their front in Normandy was collapsing, while their rear 
was shaken by the repercussions of the plot to kill Hitler and the 
purge that followed. But an astonishing rally came in August, 
beginning at Warsaw. Three SS armoured divisions arrived at  
the crucial moment and delivered a counterstroke which threw 
back the Russian advanced forces. This gave the Germans a 
breathing space in which to suppress the Polish rising. But the 
change was not confined to that sector, for by the end of the first 
week of August the Russians were held up almost everywhere. 
They had advanced up to 450 mi. in five weeks-the longest and 
fastest advance they had yet achieved. They were now suffering 
the natural effect of overstretching their communications and had 
to bow to that strategic law. Six months were to pass on the 
Vistula before they were ready to mount a fresh drive. 

8. The  H u n g a r i a n  P l a i n  Reached.-The reprieve which Hit- 
ler obtained on the main front, however, was offset by the advent 
of a fresh menace on his Balkan flank. On Aug. 2 0 ,  1944, 
Malinovski and Tolbukhin launched a converging attack on the 
German salient that still projected into Bessarabia. Aug. 23 saw 
a change of government in Rumania, which thereupon made peace 
and simultaneously changed sides as a sequel to negotiations that 
had been proceeding for some time. With their passage thus 
cleared, the Russians pushed through the mountain barrier into 
Transylvania and, more quickly, up the Danube valley to the 
Yugoslav frontier. At the same time they occupied Bulgaria, 
where they met no resistance. 

The autumn of 1944 saw the gradual development of a great 
wheel, by the Russian left wing, through the vast spaces of south- 
eastern and central Europe. All that the Germans could do was to 
put a brake on it, by holding the successive communication cen- 
tres as long as possible, and gain time to extricate their forces 
from Greece and Yugoslavia. Belgrade was liberated on Oct. 20. 
Meanwhile, the inner flank of the wheel had reached the edge of 
the Hungarian plain. From there the Russians made a strong 
spurt, which reached the suburbs of Budapest on Nov. 4. But, 
like other cities that had been stubbornly defended, Budapest 
proved a hard nut to crack. I t  was still unconquered a t  the end 
of the year, though by then deeply enveloped, and did not fall until 
Feb. 13, 1945. 

The autumn of 1944 also saw a similar flank-sweeping process 
at  the northern end of the eastern front. Finland capitulated 
early in September, and the Russians then concentrated on cIear- 
ing the Baltic states and, if possible, cutting off the German army 
group which still clung there. Although it managed to evade 
several dangerous scythe strokes, the remains of it were cornered, 
by mid-October, in the Courland peninsula. The Russians then 
tried to break into East Prussia, but their attacks there were 
repelled and deadlock ensued. 

The year 1944 had seen a tremendous shrinkage in Germany's 
Lebensraum. Yet it had avoided the total collapse that seemed 
almost certain at  the end of the summer. I ts  subsequent rally- 
in the east and in the west and the centre of Europe-was proof 
of the combined effect of its contracted defensive front and the 
attackers' extended communications. I t  also showed how the 
Allies' demand for unconditional surrender had helped Hitler to 
stiffen the Germans' resistance. That might have continued 
longer, gaining time for the development of his new weapons, if 
he had planned a strategy of elastic defense instead of insisting 
on the rigid defense of untenable positions. 

9. F r o m  t h e  Vis tu la  t o  t h e  0der.-The year 1945 opened 
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with a German counteroffensive to  relieve Budapest. This did 
not succeed in its local aim, and it was made with armoured divi- 
sions that had formed the main reserve available to meet a re- 
newed Russian offensive in Poland. Yet Hitler, while dictating 
this abortive effort in Hungary, would not permit any withdrawal 
from the Vistula line, to forestall the expected Russian offensive 
there. He thus, in a double way, played into the hands of Stalin. 

After nearly six months' interval for preparation, the Russians 
had built up their communications in Poland and assembled 
abundant resources for a long drive. Besides a numerical superi- 
ority of nearly five to one, they had greatly increased the output 
of their new heavy Stalin tanks, while the inflowing stream of 
U.S. trucks enabled them to motorize many more of their infantry 
brigades. to back up the armoured thrust. 

The offensive was initiated on Jan. 12, 1945, by Koniev's three 
armies, from the Baranow bridgehead. A breach was soon made, 
and armoured corps poured through it, some driving westward, 
while others threatened the rear of the Germans who were facing 
Zhukov. On Jan. 14 both Zhukov and Rokossovski joined in the 
offensive, and the breach became zoo mi. wide. Warsaw was iso- 
lated and fell on Jan. 17, by which time Zhukov's spearheads were 
close to Lodz. Two days later Koniev's spearheads crossed Ger- 
many's Silesian frontier besides driving into Cracow, while Rokos- 
sovski reached the southern frontier of East Prussia. Too late, 
Hitler allowed German divisions to be rushed north from Slovakia; 
they were too few to fill such an immense gap. 

Rokossovski entered East Prussia by the same route, toward 
Tannenberg, that Gen. Alexander Samsonov had taken with 
fatal results in 1914, but Tannenberg was to be reversed this 
time, for Rokossovski swept on past that battlefield and reached 
the Baltic on Jan. 26, thus isolating all the German forces east 
of Danzig. Meanwhile, Koniev had already reached the Oder, 
isolating the industrial area of Upper Silesia. 

Between these two far-stretched wings, Zhukov's armoured 
columns drove through the corridor between the Vistula and the 
Warta, bypassed the great fortified communication centres of 
Torun and Poznan, which were thus surrounded by the motorized 
forces following on, and on Jan. 30 crossed the Brandenburg 
frontier, 2 2 0  mi. from Warsaw and barely IOO from Berlin. Next 
day one of his spearheads reached the lower Oder near Kiistrin, 
only 40 mi. from Berlin. 

10. F a l l  of Berlin.-But the advance had gone so far and 
so fast that it  no longer had the momentum needed to overcome 
the defense of this great river, which was aided by a sudden thaw. 
Although Zhukov gained footholds near Kiistrin and Frankfurt in 
the following week, his advanced forces lacked sufficient weight 
to burst out. Koniev then sought to develop a flanking leverage 
by a push down the west bank of the Oder from Breslau, but his 
forces in turn were held up on the Neisse, which there provided 
the Germans with a convenient switch line. The Germans were 
much helped a t  this stage by the fact that their front had been 
forcibly contracted to only a fraction of its former extent. That 
contraction went far to balance their losses for the moment, giv- 
ing their defense a better proportion of force to space than it  
had enjoyed since the tide of the war had turned and thrown 
them on the defensive. Although the Russians were baulked, it  
was the menace of their imminent approach to Berlin that led 
Hitler to decide that most of his fresh drafts must be sent to 
reinforce the Oder, whatever the risk to the defense of the Rhine. 
The way was thus eased for the passage of the Rhine by the 
U.S. and British armies. 

Early in March 1945 Zhukov enlarged his bridgehead over the 
Oder but did not succeed in breaking out. Russian progress on 
the far flanks continued, and Vienna was entered early in April. 
Meanwhile, the German front in the west had collapsed, and the 
Allied armies there were driving eastward from the Rhine with 
little opposition. They reached the Elbe, 60 mi. from Berlin, on 
April 11. There they halted. On April 16 Zhukov resumed the 
offensive, in conjunction with Koniev, who forced the crossings 
of the Neisse. This time the Russians burst out of their bridge- 
heads and within a week were driving into the suburbs of Berlin, 
where Hitler chose to remain for the final battle. By April 25 

the city had been completely isolated by  the encircling armies of 
Zhukov and Koniev, and Koniev's forces joined hands with the 
American forces on the Elbe river. But in Berlin itself des- 
perate street-by-street resistance was put up by the Germans and 
mas not completely overcome until the war itself ended, af ter  
Hitler's suicide, with Germany's unconditional surrender. 

(B. H.  L. H.) 

I. THE NORTH AFRICAN CAMPAIGN, NOV. 1942-MAY 1943 

From the summer of 1941 to June 1942 the tide of war set most 
strongly against the Allies. Japan's rapid expansion of its initial 
successes had brought it  to the shores of Australia and to the 
eastern frontier of India. Sinkings of Allied shipping were 
mounting alarmingly in number. The U.S.S.R., having borne the 
full brunt of terrific German onslaughts during the summer and 
autumn of 1941, was showing signs of exhaustion and insistently 
demanding Allied action to ease the pressure. Finally, in June 
1942, the British forces in Libya suffered a major defeat, being 
driven back to El Alamein, on the edge of the Nile delta. 

Faced with the possibility of a complete Russian collapse, Great 
Britain and the United States were forced to come to its aid. 
Both had previously agreed that the European theatre was de- 
cisive and that any relieving action must be taken there. I n  
April 1942 an American project for an invasion of continental 
Europe in the spring of 1943 was discussed but was rejected a s  
being too tardy and incapable of achievement'in the time avail- 
able. Thus, in July, it  was decided, as an alternative, to launch 
the North African campaign, under the code name of "Torch," 
not later than Oct. 30; this left little more than three months 
for the preparation of this vast expedition. 

The object of the operation was to clear the northern coast of 
Africa (thereby opening the short sea route through the Medi- 
terranean to the far eastern theatre of operations) and to secure 
a base from which a subsequent attack on Italy could be launched. 

This necessitated the occupation of French Morocco, Algeria 
and Tunisia, the last being strategically the most important, since 
its proximity to Italy and the facilities provided by the modem 
ports of Tunis and Bizerta made it  eminently suitable as a base 
for  the subsequent operations. I t s  very proximity, however, made 
it easy for the axis to reinforce it rapidly. 

The plan, in outline, was to occupy French Morocco and Algeria, 
to guard against any possible reaction from Spanish Morocco b y  
neutral Spain and then to advance with all possible speed into 
Tunisia and to occupy a t  least the important northeastern corner, 
before the axis could reinforce it in sufficient strength. This 
phase of the operations was, therefore, Iikely to develop into a 
race between the Allies and the axis. 

The French political situation further complicated the plan, 
as the Vichy government, which still controlled French North 
Africa, would most probably oppose any attempt to occupy it. 
I t  was known, however, that there existed throughout the area 
a strong element of opinion bitterly opposed to Vichy and ready to 
welcome the Allied landings; but, despite searching diplomatic 
investigations by the United States, its strength was unpredictable. 
One thing was certain: the Vichy government was bitterly antago- 
nistic to Great Britain; so that, if the operation was to stand any 
chance of winning support from those in authority in French n'orth 
Africa, it would have to be American in character. 

Accordingly, in July 1942 Lieut. Gen. Dwight D. Eisenhower, 
then in command of the U.S. forces in Great Britain, was ap- 
pointed supreme commander of Operation "Torch." With a com- 
bined Anglo-U.S. staff, he began the preparation of this venture, 
which was to require the use of no fewer than 650 ships. 

1. Plan a n d  Composition of t h e  Forces.-General Eisen- 
ho~irer was to establish his headquarters a t  .Gibraltar, and the 
operation was to consist of three groups of landings, each group 
being allocated to a separate task force. 

(a) Western Task Force: French Morocco.-This force, of a 
total strength of about 34,000, was to capture Casablanca, linking 
up with the central task force a t  Oran. and to be prepared to deal 
with any interference from Spanish Morocco. I t  was to be a n  
entirely U.S. force, prepared and trained in and dispatched directly 
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from the United States, 3,000 mi. distant. 
(b) Central Task Force: Western Algeria.-This force was to 

capture Oran, linking up with the task forces on its flanks, and 
to be ready also to deal with any interference from Spanish 
IlIorocco. The army component (about 31,000) was to be en- 
tirely American, but the naval and air components were pre- 
dominantly British, and this force was to be trained and dispatched 
from the United Kingdom. 

(c) Eastern Task Force: Algeria and Tunisia.-This force 
was to capture Algiers and then to advance into Tunisia with all 
possible speed, to secure the vital northeastern region. The army 
component was to be a joint Anglo-U.S. force of about 32,000, the 
naval and air components being provided by Great Britain; and 
this force was also to be trained and dispatched from the United 
Kingdom. To  allay French susceptibilities, an American general 
was to command during the landing operations, but subsequently 
a British commander, Lieut. Gen. K. A. N. Anderson, was to carry 
out the advance into Tunisia. 

2. L a n d i n g s  in North Africa.-By the end of October, every- 
thing was ready for the launching of "Torch"; and in Egypt, 
though few then appreciated it, the door to final victory had 
already been pushed ajar by the British 8th army's attack at  El 
Alamein on Oct. 23. From now onward the tide of battle was 
to  set ever more strongly in favour of the Allies. 

By Oct. 26 the leading elements of "Torch" were en route for 
North Africa. Eisenhower established his headquarters a t  Gibral- 
t a r  on Nov. 5, and the landings were to commence on Nov. 8. 

At  this point two Frenchmen who were to become deeply in- 
volved in the subsequent course of events entered the scene. 
Adm. Jean Darlan, whose authority as successor to Marshal PCtain, 
head of the Vichy government, was paramount in North Africa, 
arrived unexpectedly in Algiers. T o  Eisenhower's headquarters 
came Gen. Henri Giraud, a bitter enemy of Vichy, upon whose 
influence over the French forces in North Africa great faith had 
been placed. H e  had been smuggled out of France by submarine, 
as a potential commander of those French forces, after the land- 
ings had been effected. 

At  I A.M. on NOV. 8 President Roosevelt broadcasted an assur- 
ance to  the French people that the Allies sought no territory, and 
the Spanish government was informed that no operations were 
contemplated against Spanish Morocco. 

Simultaneously British and U.S. landings began east and west 
of Algiers. Initially surprise was complete, though opposition 
stiffened as the leading troops approached the city, and an Ameri- 

can raid, transported in two Brit- 
ish destroyers to capture the dock 
area, was very severely handled, 
one destroyer being sunk. By 
5 P.M., however, a firm lodgment 
was held in the city. 

Immediately before the landings 
Admiral Darlan was informed of 
their imminence, and many hours 
of indecisive negotiation and tele- 
graphing to PCtain in Vichy fol- 
lowed. Finally, a t  7 P.M., realizing 
that further resistance was hope- 
less, he authorized the French 
commander to negotiate a surren- 
der and to resume control of the 
French garrison under Allied di- 
rection. 

Likewise at  I A.M. on Nov. 8 the 
main landing began in the Bay 
of Arzieu, east of Oran, with two 
subsidiary landings to the west- 
ward. Moderate opposition was 
encountered, but the troops were 
soon firmly established ashore. 
An air-borne expedition, flown 
directly from England to capture 
the airfields outside Oran, -mis- 

carried because of bad weather, and a sea-borne attempt to seize 
Oran harbour before the port installations could be sabotaged 
also met with disaster. French naval vessels from Oran put out 
to sea, but were overpowered by the British naval supporting 
ships. The coastal batteries remained active, though under heavy 
bombardment, throughout; and fighting continued in and around 
Oran till Nov. 11, when the French capitulated 

When the western task force landed at  4 A.M. on NOV. 8, it  
found the French troops on the alert. This had arisen from a 
mishandling of the political situation as between the French resi- 
dent-general and the army commander, whose loyalties differed. 
Eventually the resident-general was placed under arrest. The 
main landing was made at  Fedala, near Casablanca, and subsidiary 
ones at  Port Lyautey in the north and at  Safi to the south. At 
sea, a fierce naval action took place in which the French lost 
seven ships and three submarines and suffered heavy casualties. 
Except a t  Port Lyautey, initial opposition was light; but as the 
U.S. troops fought their way inland it  gradually stiffened. Fight- 
ing continued throughout Nov. 8 and g. Finally, on the morning 
of Nov. 10 the resident-general, now released from arrest, in- 
formed Admiral Darlan in Algiers that further resistance was use- 
less; then, on the latter's orders, he surrendered. 

On Nov. g Giraud, with Gen. Mark W. Clark (acting as Eisen- 
hower's personal deputy), arrived in Algiers, where the situation 
among the French high authorities was naturally tense. From 
his icy reception, it  was obvious that Giraud's authority would not 
be accepted by anyone of importance, yet the early issue of a 
general cease-fire order to all the French troops was of vital im- 
portance, so that the Tunisian advance could be begun without 
delay. Darlan was the one man who could issue such an order 
with a reasonable hope of its being obeyed, and with him Eisen- 
hower decided to deal. Knowing that its issue would probably 
result in the occupation of the remainder of metropolitan France 
by the Germans, Darlan vacillated; but finally, on Xov. 11, after 
being given half an hour to make up his mind by General Clark, he 
issued the cease-fire order "in the name of the Marshal." He him- 
self assumed complete authority in French North Africa-which 
he maintained till his assassination on Dec. 24. Giraud was to  
assume command of all French troops, under Eisenhower's orders. 

The Allies had gained Morocco and Algeria, but in Tunisia the 
axis, reacting immediately to the Allied landings, began on Nov. g 
to bring in reinforcements with all speed, by sea and by air. The 
French authorities took no action to oppose this move; finally 
the army commander withdrew his garrisons westward, surrender- 
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ing valuable territory to axis occupation, and placed himself a t  
General Giraud's disposal. The Allies' chances of success in the 
race to occupy the northeastern corner of Tunisia had already 
been jeopardized. 

3. Capture  of T u n i s i a - O n c e  Algiers was secured, Anderson 
assumed command, and the 1st army began the advance to Tunisia. 
Bougie was captured on Nov. 11 and Bane (Bona) the next day; 
and by Nov. 16 the advance had reached BCja, where axis forces 
were encountered. U.S. air-borne forces, after capturing Youks 
les Bains airfield, reached Gafsa on Nov. 15. 

By their advance, the Allies had gained airfields in eastern Al- 
geria from which air support for further operations could be pro- 
vided; but, though reinforced with every available U.S. unit and 
joined by the considerable yet poorly equipped Tunisian French 
forces, the 1st army could not achieve its object. By the end of 
November the axis forces numbered 15,ooo men, supported by 
tanks and artillery and backed by an ever-increasing air force. 
The supply problem was also being aggravated by axis air attacks 
on Algiers, by the lack of road transport and shipping and by the 
fact that no more than one single-line railway and two roads, all 
poor, existed throughout the 650-mi. line of communication. 

On Nov. 25 General Eisenhower moved his headquarters to 
Algiers; and on Nov. 28 a combined Anglo-U.S. force reached 
Djedeida, only 12 mi. from Tunis. This was the climax of the 
advance, for now heavy winter rains set in, turning the improvised 
Allied airstrips into quagmires and grounding their aircraft, while 
axis aviation, operating from all-weather strips in Tunisia, went 
unhindered. Sections of the supply routes through the mountain- 
ous country became impassable, and only the barest necessities 
could reach the forward area. 

On Dec. I the Germans attacked at  Djedeida, driving the Allies 
back to Medjez-el-Bab. After a further period of three days' 
continuous rain, Eisenhower decided to halt on the line then 
reached. This ran generally along the eastern edge of the moun- 
tainous country of western Tunisia from Medjez-el-Bab in the 
north, through Ousseltia and Faid, to Gafsa. 

These adverse factors, together with the initial indecision of the 
French in Tunisia, served for the time to hold the Allies from their 
goal-Tunis and Bizerta. But the pause in operations was used 
for reorganization and for preparing a renewal of the offensive to 
take place when ground and weather should permit. In this of- 
fensive the sea and air forces were to protect the Allies' lines of 
supply and disrupt those of the axis. 

By Dec. 28, meanwhile, the British 8th army had reached 
Buerat, about 700 mi. from its starting point in Egypt, and the 
Allied net was beginning to encircle the axis forces. On Jan. 18 a 
sharp axis attack up the Bou Arada valley, at the junction point 
of the British and French forces, caused both to fall back several 
miles, with the loss of Ousseltia. The weaknesses shown by this 
setback caused Eisenhower to vest complete operational control 
of all forces in the forward area in Anderson. These forces were 
regrouped into three corps, the British 5th in the north, the French 
19th in the centre and the U.S. 2nd to the south. 

By Feb. 2 the British 8th arKy had crossed into Tunisia and 
was approaching Ben Gardane. The situation was now causing 
Gen. Erwin Rommel, recently promoted to command all axis 
forces in Tunisia, grave concern; to gain time and space for the 
merging of those forces, he began a series of attacks on his west- 
ern front. On Feb. 14 he thrust strongly at  the thinly held U.S. 
2nd corps's front, from Faid and Gafsa. This corps suffered 
heavily, retiring in considerable disorder, and the axis, following 
up the success, captured Sbeitla, Kasserine and Feriana. There- 
after, Rommel struck north but was halted by British and U.S. 
reinforcements hurried forward to restore the situation. On 
Feb. 22, after fierce fighting, the axis forces began an orderly 
withdrawal, though under heavy air attack; and by March 3, Al!ied 
forces had reoccupied their original positions. Meanwhile, on 
Feb. 26, Rommel struck another blow at the British jth corps, 
driving its northern flank back about 20 mi. to Djebel Abiod. 
The fighting was bitter and cost the axis dearly in tanks which 
could ill be spared; but i t  left the Allied northern flank dangerously 
exposed. 

After this period of axis activity, far-reaching changes were 
made in the command and organization of the Allied forces in  
North Africa. The 8th army was placed under command of Eisen- 
hower and, with the 1st army, became the 18th army group. Gen. 
H. R. L. G. Alexander, lately commander in chief of British mid- 
dle east forces, became the army group commander and deputy 
commander to General Eisenhower. All Allied air forces operat- 
ing in the Mediterranean were unified under the command of 
British Air Chief Marshal Sir Arthur Tedder; under him U.S. 
Lieut. Gen. Carl Spaatz commanded the Northwest African air 
force, comprising a strategic, a coastal and a tactical air force. 
The latter was subsequently most closely associated with the op- 
erations of the 18th army group and was in great measure re- 
sponsible for its successes during the final stages of this campaign. 

By now the net was drawing tight about the axis forces. T o  the 
west, the 1st army's line had been dented but not broken, and to 
the east, the 8th army was approaching Medenine. On March 6 
Rommel, in a despairing effort to halt its advance and to retain his 
hold on the Tunisian beachhead, launched his picked Afrika 
Korps in four successive attacks against the 8th army. All failed, 
and the axis forces, hotly pressed, fell back to the strongly pre- 
pared Mareth line. On March 20, after a heavy air and artillery 
bombardment, the 8th army attacked; eight days of bitter frontal 
assaults followed. Finally, on March 28, after an outflanking 
movement through difficult country to the westward, carried out 
by an armoured and a New Zealand infantry division, the posi- 
tion was turned, and a further axis withdrawal to Wadi Akarit 
took place. At this point, Rommel was recalled to Germany and 
was succeeded by Gen. D. J. von Arnim. 

On the western front, on March 17, the U.S. and corps had 
attacked, capturing Gafsa and thrusting farther east, and this 
threat contained at  least one axis armoured division from the 
vital Mareth line battle. On March 27-28 the British 5th corps at- 
tacked to restore the position on its northern flank; after a 
few days of stiff and costly fighting, i t  recaptured Sedjenane, re- 
moving the threat to Medjez-el-Bab. The 8th army drove the 
enemy from the Wadi Akarit position on April 7, gaining contact 
with the U.S. 2nd corps near Gafsa the same day. On this day 
also, an Anglo-U.S. attack was launched through the Fondouk pass 
to cut off the axis forces retreating before the 8th army, and on 
April 11 it  entered Qairwan. By now, however, the axis forces 
were racing for the last position, covering their beachhead, in the 
mountains north of Enfidaville, and the 8th army, in hot pursuit, 
occupied Sfax and Sousse in quick succession, regaining contact 
with Arnim's forces north of Enfidaville on April 14. Appreciat- 
ing the strength of the axis position here, General Alexander de- 
cided to switch his main attack from the 8th to the 1st army's 
front and ordered the U.S. and corps, now freed by the contraction 
of the front, to take over the British 5th corps's front from BCja 
to the coast, while an armoured division from the 8th arrpy was 
moved across to the 1st army. 

On April 2 2  the main attack was launched on a two-corps front 
astride the Medjerda river; but so strong was the opposition that 
five days of fighting brought little progress, though the effort 
wore the axis forces down, costing them dearly in material. I n  
the central sector, the French 19th corps advanced and captured 
Djebel Fkirine; and on April 23 the U.S. and corps, attacking on 
the northern flank over very difficult country, made good progress 
toward Mateur. An attack by the 8th army on the Enfidaville 
position merely confirmed its strength; three more divisions were 
therefore transferred to the 1st army's front. 

On May 6 the thrust astride the Medjerda river was renewed, 
under heavy air support, which proved to be the decisive factor; 
and on the next day the British entered Tunis, while the U.S. and 
corps entered Bizerta, thus trapping three axis divisions to the 
westward. Without pausing, a British force of an infantry and two 
armoured divisions swept eastward, and by May 10 one armoured 
division had reached Hammamet, while the infantry division drove 
unhindered round Cape Eon peninsula. This was the final phase 
of the battle. Thereafter all organized axis resistance ceased, 
and i t  remained only to round up the prisoners and collect the 
captured material. On May 13-after three days during which 
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complete axis units drove themselves to  the prisoner-of-mar cages 
in their own transport-Marshal Giovanni Messe, the Italian com- 
mander in chief in Tunisia, ordered all units to lay down their 
arms. More than 2 jo.000 prisoners were taken, and very little of 
the enormous quantities of material escaped to Italy. (By 
April 22, Allied air power had disrupted the axis air supply 
route, and a tight sea blockade of the Tunisian coast prevented 
any shipping from leaving.) 

Thus ended the campaign which opened the Mediterranean to 
Allied shipping and set the stage for the next phase of operations, 
the invasion of Sicily and Italy. 

4. Summary.- From a review of this campaign, four major 
points of interest emerge. 

First, it was a campaign of bold conception: to launch a huge 
expedition, composed mainly of troops untried in battle, on that 
most difficult of operations, an amphibious landing, needed judg- 
ment and planning of a high order. 

Second, under Eisenhower there was forged that smoothly work- 
ing Anglo-U.S. staff and command organization which contributed 
so largely to the final victory. 

Third, the use of close air support for the army became fully 
understood during this campaign, the technique of its control 
being so perfected that, during the later stages of the fighting, its 
effect was often decisive. 

Finally, the retarding influence of supply upon operations was 
clearly illustrated: the slowing d o ~ i ~ n  of the initial Allied advance 
into Tunisia, was, to a great extent, due to the weakness of the 
attenuated line of supply. 

J. THE SICILIAN CAMPAIGN, MAY-AUGUST 1943 

The decision to invade Sicily, after the completion of the 
Tunisian campaign, was taken at  the Casablanca conference in 
Jan. 1943. Sicily was chosen because its capture would help to 
clear the Mediterranean for Allied shipping and provide a suitable 
springboard for the invasion of Italy. Tactically, however, i t  
subsequently forced upon the Allies an extended land advance right 
up the Italian peninsula through very difficult country, which 
landings further north might have avoided. "Husky," as this 
operation was called, was to be launched about July 10, and the 
considerable pause between the end of the Tunisian campaign and 
the launching of "Husky" was a result of the difficulty of collect- 
ing enough landing craft. 

Although widely dispersed assaults on both Palermo and Catania 
were considered initially. it became evident that the early capture 
of the airfields in the southeastern corner of Sicily was vital to 
the future success of the operation. This, together with the 
shortage of landing craft and available troops, led to the ac- 
ceptance of a single expedition composed of two task forces 
operating within supporting distance of each other, against the 
100-mi. coast line from just south of Syracuse westward to 
Licata. This plan involved taking the risk of landing a con- 
siderable force without the prospect of early capture of a major 
port through which it could be supplied and so of having to main- 
tain it over open beaches. I t  created a precedent that was to be 
employed successfully later, notably in the landings in Normandy. 
The British 8th army, with the 13th and the 30th corps of approxi- 
mately five divisions, under Gen. Sir Bernard Montgomery, formed 
the eastern task force; the U.S. 7th army with the 2nd and a pro- 
visional corps of approximately four divisions, under Gen. George 
Patton, Jr., formed the western. 

In command was Gen. Sir Harold Alexander, acting as General 
Eisenhoner's deputy. Adm. Sir Andrew Cunningham dnd Air 
Chief Marshal Sir Arthur Tedder commanded the supporting 
naval and air forces, respectively. 

In  the third week of May, Pantelleria Island, midway across 
the Sicilian narrows, was attacked with sea and air bombardment 
of maximum intensity until it surrendered on June I I. Lampedusa 
Island, lying go mi. southwestward, surrendered the next day. 
The Sicilian channel was now clear. 

Air attack in support of the Tunisian operations against the 
axis air forces, supply routes and bases in Sicily and Italy, be- 
gun in April, had achieved such success by the end of that cam- 

paign that the Allied air forces enjoyed a two-to-one superiority. 
On June 12 the attack was switched to the destruction of the 
airfields in Sicily. Most of them had been made unserviceable 
before "Husky" was launched. 

On the night of July g, as the task forces were approaching the 
Sicilian coast, winds of near-gale force sprang up, jeopardizing 
the safety of the mighty armada of 600 big ships and 2,100 small 
craft that was transporting the expedition. However, they abated 
considerably before the hour of landing, having, moreover, put the 
defenses off their guard. 

At 11 P.M. on July 9 a brigade of the British 1st air-borne divi- 
sion was dropped by parachute and glider to seize a vital road 
bridge and other objectives south of Syracuse. The high winds 
seriously hampered this operation (many gliders, released off- 
shore, fell into the sea), but the objectives mere captured. Simul- 
taneously, in the U.S. sector, four battalions of the U.S. 82nd 
air-borne division were dropped to clear routes for the advance 
of the ground forces to the airfields. Here also the high winds 
caused considerable scattering, but the paratroops prevented axis 
reinforcements from reaching the landing beaches. 

Landings began a t  2:45 A.M. on July 10 and met with little 
opposition. Licata was seized and opened to shipping that day, 
Syracuse was opened two days later and Augusta was occupied 
by July 14. The axis airfields were occupied on July 10, and 
from these the Allied tactical air force was able to maintain effec- 
tive close support, flying as many as 1,200 sorties a day. 

The Allies were confronted by 2 German and 11 weak coastal 
and field Italian divisions but maintained satisfactory progress. 
A German counterattack northeast of Gela became threatening, 
but the situation was saved by naval bombardment. The advance 
continued, until the 7th army struck northward through the hills 
toward Palermo, while the 8th army approached the critical area 
about Catania. 

Problems of supply were acute during the first few days, when 
adverse weather conditions and occasional axis air attacks made 
difficult the unloading and handling of stores over open beaches 
or in small improvised ports. The situation was saved, however, 
by the new 24-ton amphibious DUKW (Duck) trucks, whicE 
enabled more than 80,000 men, with 7,000 vehicles and 300 tanks, 
to be landed during the first two days. 

Advancing through the hills of western Sicily, the U.S. 7th 
army captured Palermo on July 2 2  and then turned east along the 
northern coast, turning the axis defenses by amphibious opera- 
tions on three occasions. Between Aug. I and Aug. 6, in hard 
fighting on the slopes of Mt. Etna about Randazzo, it gave valu- 
able support to the 8th army in its struggle to open the eastern 
coastal road north of Catania. On Aug. 17 it  entered Messina 
from the west. 

Approaching Catania, the British 8th army was faced with a 
hard task. Mt. Etna, with its defensively strong lower slopes, 
dominated the coastal route northward to Messina, and there the 
Germans concentrated all their divisions. General Montgomery, 
appreciating that the key to the position was Adrano, on the 
western face, transferred the weight of his attack there; hard 
fighting continued in this area with but little progress until Aug. 7, 
when, thanks to the pressure of the 7th army, Adrano u-as occu- 
pied. On Aug. 13 Randazzo, the road junction to the north, was 
captured. and this forced the Germans to carry out a general with- 
drawal. Immediately the 8th army pushed northward, along the 
coastal road, and on Aug. 17 its advance patrols entered Messina 
from the south-simultaneously with the advanced troops of the 
7th army. 

The campaign was now over. Under heavy anti-aircraft pro- 
tection the Germans contrived to withdraw more than 40,000 men, 
with much equipment, over the Straits of Messina. h'everthe- 
less the loss of Sicily was a severe blow to the axis, costing them 
165,000 casualties, of whom ai,ooo were German. together with 
considerable losses in tanks, guns and vehicles. 

The shock of the invasion, combined with the heavy bombing 
of the Italian mainland, notably of the marshalling yards in Rome, 
sounded the death knell of the Fascist regime. On July 25. 1943, 
Mussolini resigned, to be succeeded by Marshal Pietro Badoglio. 
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E THE ITALIAN CAMPAIGN, SEPT. 1943-MAY 1945 

During the closing stages of the Tunisian campaign in May 
1943, with the preparations for the invasion of Sicily well ad- 
vanced, a top-level conference was held in Washington, D.C. This 
conference directed General Eisenhower to plan such operations 
in exploitation of the conquest of Sicily as would be best calculated 
to eliminate Italy from the war and to contain the maximum 
number of German divisions. Available to him would be 19 
British and other Allied (including 3 Polish) with 4 U.S. and 4 
French divisions, though a considerable proportion of the total 
would be required for internal security duties. Moreover, plans 
for the invasion of Normandy were taking shape, and seven U.S. 
and British divisions were to be returned to tile United Kingdom 
by Nov. I for this operation. 

The invasion of Italy offered certain notable advantages. The 
collapse of a major partner would have a tremendous effect on the 
axis powers, especially on the satellites. Italian air bases, par- 
ticularly those in the Foggia region, would be of considerable 
use for the general Allied air offensive. In  addition, the Allies 
could more effectively support the Yugoslav partisans and seri- 
ously threaten the axis positions within the Balkans, thereby as- 
sisting the Russians. 

The risks to be accepted were numerous and serious. The de- 
mands of security in North Africa would reduce the forces avail- 
able. In  this first attack upon the European continent, the axis 
could be expected to exert every effort to maintain its prestige. 
The demand on shipping to supply the expedition would be heavy; 
and, granted success, the Allied lines of communication would be 
ever lengthening, requiring a heavy proportion of administra- 
tive troops. Conversely, the axis lines of communication would 
be entirely land-borne and would be ever shortening. Most im- 
portant of all, an advance from the southern tip of Italy would 
have to traverse easily defensible country. The Apennine range, 
running down the centre of the peninsula, with its successive 
foothills and deep ravines stretching out to the coast, offered a 
series of natural defensive positions. These were further strength- 
ened by countless streams, flooded in winter, and by coastal 
marshes, which would restrict the fuil exploitation of the expected 
Allied superiority in artillery and armour. As in the Sicilian 
operations, the acute shortage of landing craft presented a serious 
problem. K O  replacements from the United Kingdom or from the 
United States were forthcoming, and even the small stocks avail- 
able were being drawn upon for other theatres. This chronic 
shortage was to dominate the whole strategy of the Italian cam- 
paign; it nearly stultified the initial landings and it limited the 
scope of the subsequent conduct of the operations. Despite this, 
on June j, three months before the deadline date and one month 
before Sicily was invaded, the 15th army group was directed to 
plan for an assault across the Straits of Messina to capture the 
ports of Reggio di Calabria and San Giovanni, subsequently 
seizing the airfield at  Crotone. 

1. The I t a l i a n  Surrender.---On Aug. 19 Marshal Badoglio 
established contact with General Eisenhower to negotiate a sur- 
render, ~vithout the knowledge of the Germacs. Eisenhower was 
instructed to accept an unconditional surrender and to obtain the 
maximum military advantage thereby. Responding to Badoglio's 
plea that Rome should be seized to safeguard the king and the 
government from possible German reactions, Eisenhower offered 
to fly an air-borne division in, if the Italians would guarantee 
the use of the necessary airfields and silence the anti-aircraft 
batteries. 

&leanwhile the Allied air offensive against axis marshalling 
yards, airfields and military installations was intensified. Pisa, 
Benevento, Salerno, Foggia and even the Brenner pass being 
heavily attacked. Field Llarshal Albert Kesselring's headquarters 
a t  Frascati, south of Rome, was entirely bombed out, and axis 
fighter opposition decreased progressively. 

The Italian unconditional surrender \\-as signed at Cassibile in 
Sicily on Sept. 3 and announced on Sept. 8. The Germans evi- 
dently had been prepared for such an eventuality, for on the day 
of the announcement Badoglio informed Eisenhower that he could 
not guarantee the airfields for the landing of the Allied division, 

and on the next day the Germans occupied Rome. Unfortu- 
nately Sept. 9 was the day on which the Allied invasion was to 
land; but it  was too late to change the objectives of the air-borne 
division destined for Rome, which was thus rendered inactive a t  a 
critical moment. On Sept. 9 also the Italian battle fleet va- 
cated Taranto, just as the Allies were steaming in to occupy it, 
while a considerable force of battleships, cruisers and destroyers 
left Spezia and Genoa to surrender. This force was spotted and 
bombed by German aircraft, the battleship "Roma" being sunk, 
but the remainder sailed on via the Balearic Islands and BBne to 
Malta, where it  joined the remaining units in surrender. The 
Italian army made only an apathetic resistance to the Germans, 
surrendering to them wholesale; and only 320 aircraft of the 
total Italian air force complied with the terms of surrender by  
flying over to the Allies. 

The surrender had removed the Italian fleet from the war and 
left the Allies to face only the German army fighting in a country 
with a cowed but hostile population. With more decisive Italian 
leadership, Rome might have been occupied and the campaign 
shortened by many months. 

The fall of Mussolini's regime, foreshadowing the collapse of 
Italy, opened new prospects for the Italian operations. An early 
assault upon the Naples area now appeared feasible; bu t  a direct 
assault upon the city would certainly meet stiff German opposition, 
as it  was the focal point covering their withdrawal routes from 
the south. North of the city the coast was unsuitable for land- 
ings and was beyond the range of Allied fighter aircraft; but  to 
the south the Gulf of Salerno offered possibilities; surrounded 
inland by high mountains (2-10 mi. away) and crossed b y  routes 
to Naples running through narrow defiles, it possessed a 20-mi. 
stretch of excellent beach. I t  was estimated that, for  the first 
few days, until an airstrip could be captured, Allied fighter air- 
craft. with detachable tanks, could maintain a continuous daylight 
patrol of 36 aircraft over the area. This was considered adequate, 
and Gen. Mark Clark with the j th  army was ordered to 
plan Operation "Avalanche" for a landing in the Gulf of Sa- 
lerno with Sept. 7 as the target date. General Montgomery, 
with the 8th army, was to carry out the landings previously 
planned across the Straits of Messina, called Operation "Bay- 
town," several days earlier, with the object of containing as  
many German formations as possible to the south of Kaples, so 
that "Avalanche" could cut them off. Moreover, the shortage 
of landing craft necessitated their employment for each landing 
successively. 

2. T h e  Landings.-Following heavy air preparation against 
axis airfields, batteries and communications in the "toe" of Italy, 
the 13th corps with the Canadian 1st and British j th  divisions 
landed a t  4:30 A.M. on Sept. 3, meeting negligible resistance. In- 
land, demolitions in the mountainous and easily defensible country 
slowed down the rate of advance of the forward troops, and this 
factor was to have a serious effect upon Operation "Avalanche." 
On Sept. 9, as the Italian fleet was steaming out to surrender, the 
1st air-borne division landed and occupied Taranto. On Sept. 12 
Crotone with its airfield was in Allied hands. 

~ a r l ~  on Sept. 9 the 5th army landed at  two points i n  the Gulf 
of Salerno. The northern force, sailing from Sicily and Bizerta 
and consisting of the British 10th corps, assaulted with the 46th 
and 56th divisions; the southern force, from Oran, consisting of 
the U.S. 6th corps, assaulted with the 36th division followed by 
the 45th. U.S. rangers landed to seize the defiles through the 
mountains leading to Saples, and British commandos to capture 
Salerno. 

Expecting an Allied landing there, the Germans reacted swiftly 
and vigorously, and a series of strong counterattacks severely 
tested the Allied beachheads. Honever, by nightfall, these beach- 
heads were 4 mi. deep. though a dangerous 5-mi. gap a t  the Sele 
river separated them (this was closed on Sept. 10). I t  had been 
estimated that eight German divisions mere available in the area- 
two around Naples, two around Rome and four to the south fac- 
ing the 8th army-and their proportion of armour was heavy. 
Shortage of shipping prevented the landing of any Allied armoured 
formations until Sept. 14, when the British 7th armoured division 
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began to land; but by that time picked German troops had pene- 
trated in places to within a mile of the beach, and the situation 
looked serious. At this point the Allied air force struck at the 
Germans and their communications with every available aircraft 
from the strategical and tactical air force. By Sept. 12 an air- 
strip was in operation within the beachhead, and on the three pre- 
ceding days 3,000 fighter sorties had been flown from Sicily or 
from carriers. On the nights of Sept. 13 and 14 air-borne troops 
were flown in to reinforce the critical portions of the beachhead, 
and by Sept. 15 the crisis had passed. I t  is worthy of considera- 
tion whether, had it been able to land even a week earlier, the 
8th army would have advanced to within closer supporting dis- 
tance, in which case this crisis would never have arisen. 

On Sept. 12 Capri and other islands in the Bay of Naples sur- 
rendered, and on Sept. 18 patrols of the 5th and 8th armies met at  
Vallo, 40 mi. S.E. of Salerno. The axis evacuated Sardinia to 
French 'occupation on Sept. 18. 

3. Advance to the Gustav Line, Sept. 20-Dec. 10,1943.- 
The 5th and the 8th armies now began to advance up the peninsula 
abreast. Bari fell on Sept. 13 and the 5th army occupied Naples 
and its harbour on Oct. I. Repairs to the demolished port struc- 
tures were begun immediately, and on Oct. 14 the unloading of 
stores over the Salerno beaches ceased (during the period Sept. 
9-26, 108,000 tons of stores, 30,000 vehicles and 200,000 troops 
had been landed there). 

B7ith the Foggia airfields in their hands, the Allies' hold on 
the mainland was confirmed, as adequate close air support for the 
ground troops could now be provided by aircraft based close to 
the battle area. In addition, heavy bombers could easily strike 
a t  the German communications through the passes over the Alps 
and assist in the over-all air offensive against Germany and also 
disrupt industry and communications in the Balkans to assist the 
Russians. 

As the Allies advanced, German resistance gradually stiffened, 
and progress became slow and painful. New divisions arrived to 
join the Allied forces, but concurrently the Germans hastily rein- 
forced their own defenses. To avoid a costly frontal attack on 
Termoli, the 8th army by-passed it  with an amphibious landing; 
but the town held out until Oct. 6 .  At 4 P.M. on Oct. 13 Italy 
declared war on Germany, which saved the Allies from the man- 
power drain necessitated by the establishment of military govern- 
ment in captured territory. On the night of Oct. 12-13 the jth 
army crossed the Volturno river after hard fighting; and the Ger- 
mans withdrew to their winter line, known as the Gustav line, 
destroying every bridge and culvert en route. This line, which the 
Germans had been preparing since the Allies first landed, ran 
athwart the peninsula following generally the courses of the Sangro 
and Liri (Garigliano) rivers and was defensively very strong. 
The 5th army found the latter river an even stiffer obstacle than 
the Volturno, and costly attacks to cross the lower reaches began 
on Kov. 6. On Nov. 28 the 8th army launched an attack to cross 
the Sangro, and after repeated attacks it  achieved its object. 
Nevertheless, i t  proved impossible to reach the Pescara-Popoli- 
Rome highway, thereby turning the defenses of Rome. By now, 
moreover, winter had set in, and heavy rains and snows limited 
offensive operations. 

Though the Allied artillery was hastily reinforced with guns 
of the heaviest calibre in an attempt to blast a way through the 
Gustav line, it  was without avail. 

The jth army continued to fight its way into the entrance to 
the Cassino corridor, leading to Rome; but though it  bent the 
German line did not break, and a period of stalemate descended 
upon the operations. 

In  December the first of the French divisions equipped by the 
U.S. arrived in Italy, and early in Jan. 1944 a complete corps 
under Gen. Alphonse Juin took over the 5th army's right sector. 
At the same time the Polish 2nd army corps, urider Lieut. Gen. 
Wladyslaw Anders, comprising two infantry divisions and one 
armoured, arrived from the middle east and was incorporated with 
the 8th army. But, although the Adriatic ports were handling 
70,000 tons and Naples 80,000 tons weekly, the build-up of the 
Allied forces was considerably delayed because, apart from the 
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shipping and land transport required to maintain the expeditionary 
force with its air force, a considerable volume was required to 
provide food to keep the liberated Italian population from 
starvation. 

On Dec. 10 there were changes in the high command. Eisen- 
hower, appointed supreme Allied commander of the projected 
invasion of Normandy, returned to the United Kingdom, being 
succeeded by Gen. Sir Henry Maitland Wilson. Montgomery re- 
turned with Eisenhower, and the whole hierarchy of the command 
underwent considerable changes. 

4. Anzio and Cassino, January-May 1944.-In the third 
week of January, offensive operations were reopened on the south- 
ern flank. The British secured a bridgehead over the Garigliano 
a t  Minturno but were held there, while the 5th army, on Jan. 
20-21, U ~ S U C C ~ S S ~ U ~ ~ ~  attempted to force the Rapido river. Mean- 
while, east of Cassino, the French corps made considerable gains. 

-- - - -- - 

ITALIAN C A M P A I G N .  1943-45 

These operations were intended to divert German attention from 
a landing carried out by the U.S. 6th corps in the rear of the 
German forces a t  Anzio and designed to disrupt German communi- 
cations in the Cassino area. The landing was a complete surprise, 
and a bridgehead 18 mi. long and 9 mi. deep was secured. Instead 
of driving straight to the Alban hills (a  key area overlooking the 
German communications) the force consolidated its bridgehead. 
The German commander adjusted his dispositions accordingly, 
concentrated his forces against this threat and delivered a series of 
heavy counterattacks. By the end of January he had sealed off 
the bridgehead, and for four months kept jo,ooo troops pinned 
within it under the most severe conditions. Meanwhile, the 5th 
army had been halted before the strong defenses at  Cassino, block- 
ing the southern entrance of the Via Casilina, the highroad lead- 
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ing northward. Around this position, particularly about the 
monastery, raged some of the bitterest fighting of the whole cam- 
paign. Week after week the Allies assaulted it without success; 
even after a combined air and artillery bombardment of such in- 
tensity that bulldozers had to be used to clear a way for the 
passage of tanks it  still held out. Eventually, in the third week 
of March, the assault was given up. 

5. T h e  S u m m e r  Offensive, May-September 1944,During 
the early months of 1944, the Allied air offensive systematically 
destroyed all the axis rail nerve centres south of Florence, ~ h i l e  
the 5th and 8th armies regrouped their forces, concentrating their 
main weight to the west of the Apennines. Then, on May 11, 
Alexander delivered on the Gustav line a co-ordinated offensive. 
On May 18 units of the Polish 2nd corps took Monte Cassino. 

In  five days the Gustav line had been overrun, and the U.S. 6th 
corps, breaking out from the Anzio bridgehead on May 23, joined 
hands with the troops advancing over the mountains west of the 
Liri river. The Germans now decided to withdraw, and the Allied 
air forces took a heavy toll of their choked communications; yet 
their stubborn stand southeast of Rome delayed capture of the 
latter until June 4. Both armies took up the pursuit northward, 
and two days later the invasion of Normandy (Operation "Over- 
lord") started (see below). In  mid-June the French recaptured 
Leghorn and reached the river Arno. By this time, however, Alex- 
ander had had to surrender three first-rate U.S. and seven Fxench 
divisions to mount Operation "Dragoon," a landing on the French 
south coast designed to clear southern France, in support of the 
main "Overlord" operation. In their place the 15th army group 
received a Brazilian division and a Greek brigade that were not so 
battle-tried, with the result that its offensive power was lowered 
and its rate of advance slowed do

w

n, which enabled the Germans 
to occupy their next prepared position, the Gothic line, running 
approximately from Pisa to Rimini. Despite their loss, the Allies 
captured Florence on Aug. 13 and breached the western end of the 
Gothic line with the capture of Pisa on Sept. 2. Then the 8th 
army, passing northward through the Apennines, captured Rimini 
on Sept. 21, thus breaching the eastern end of the Gothic line. 
Nevertheless, the Germans managed to seal off the two breaches, 
and their line held till the weather intervened, precluding any fur- 
ther offensive operations. 

6 .  T h e  W i n t e r  Pause, Oct. 1944-April 1945.-During the 
winter, General Wilson, supreme commander in the Mediterranean, 
moved to Washington to join the combined chiefs of staff, being 
replaced by General Alexander. Gen. Mark Clark took over the 
15th army group. 

Early in January the Allies advanced their line to the south 
bank of the river Senio and, by their over-all action, managed to 
pin down the German 10th and 14th armies. But during this 
month three more divisions, two Canadian and one British, were 
transferred to France to reinforce "Overlord." Throughout the 
winter, the Allied air forces continued their attack on the German 
communications through the Alps, including oil and rail targets in 
Austria and southern Germany. 

7. T h e  F i n a l  Phase, April-May 1945.-By April, the general 
collapse of Germany had started. The Allied armies were running 
over western Europe, and the Russians were driving forward into 
eastern Germany. On April 9 the 15th army group opened its of- 
fensive to break into the Po valley. The 8th army, on the east, 
opened the attack across difficult swamp country intersected by 
many small rivers and had captured Imola in the Po valley by 
April 15. On April 14 the 5th army attacked and, after a week 
of heavy fighting, captured Bologna, advancing northward to the 
Po, over which bridgeheads were established southwest of Mantua 
on April 23. Bridgeheads were also established on the 8th army's 
front, and the German forces in the centre were faced with com- 
plete envelopment. Both armies now raced northward toward 
the foothills of the Italian Alps; the 5th army entered Verona on 
April 26 and Milan three days later. Part of the 5th army swept 
westward along the coast, capturing Spezia and Genoa, and then 
drove on to join the French. Everywhere effective support was 
received from the Italian anti-Fascists. On April 28 these patriots 
captured Mussolini and several other leaders who were trying to 

escape to Switzerland and summarily executed them. 
By May I the 8th army troops, advancing on Trieste, had made 

contact with Yugoslav partisans a t  Monfalcone. On M a y  2 the 
German commander in chief signed the general surrender a t  Alex- 
ander's headquarters; under its terms nearly ~,ooo,ooo Germans 
laid down their arms. On May 4 patrols of the U.S. 88th division 
met those of the 7th army moving down from Austria, south of the 
Brenner pass, and the Italian campaign was over. 

8. Summary.-A review of this campaign discloses three major 
points of interest. 

First, the objects laid down a t  the Trident conference were 
achieved: by pressure maintained throughout 2 0  months, the 
15th army group, though frequently being drained of its battle- 
tried divisions, had made a major contribution to the over-all 
Allied effort, pinning down substantial forces which the Germans 
desperately needed to reinforce both their eastern and their west- 
ern fronts in Europe. The cost was heavy, casualties and missing 
amounting to nearly g jo,ooo; but the Germans paid more dearly. 

Second, the plan of campaign had necessitated a land advance 
through terrain almost universally favourable to the defense. 

Third-and with reference to the second point-the shortage of 
all types of landing craft precluded the Allies from exploiting 
their command of the sea by the use of large-scale amphibious 
operations; the Italian peninsula, with its extensive coast line, 
was peculiarly vulnerable to such a form of attack, and it  is in- 
teresting to consider whether, had it been possible to land in 
strength, initially, nearer the base of the peninsula (perhaps in 
the rear of the Gothic line), the objects might have been achieved 
more quickly and a t  less cost. (A. W. LE.) 

L. BALKAN OPERATIONS (1942-44) 

1. Resistance i n  Yugoslavia  a n d  Greece.-With their moun- 
tains and lack of modern means of communication, with their 
populations having age-long traditions of conspiring against and 
resistance to the invader, Yugoslavia and Greece were ideally fitted 
for guerrilla warfare. Unfortunately, in neither did the political 
situation favour a unified underground movement. I n  Yugoslavia, 
particularly, the resistance was divided first by the Serbo-Croat 
feud and second by the tendency of the Communist party to pur- 
sue its aims without compromise. The German advance in April 
1941, in its very swiftness, left in its rear tens of thousands of 
Yugoslav soldiers who hid with their arms. A month later Col. 
(later Gen.) Dragomir Mikhailovich started to organize chetas 
(companies) to fight the enemies of Yugoslavia. For the Chetniks, 
however, the enemies were not only the Germans but  also the 
ustaie (insurgents) of the Croat quisling Ante Pavelic. From 
the outset, therefore, Mikhailovich, who had a unique chance to 
be a national Yugoslav leader, appeared in the narrower role of a 
Serbian patriot. 

This situation was skilfully exploited by the leader of the rival 
underground movement, Josip Broz, called Tito. A Moscow- 
trained Communist, Tito organized his partisans and started guer- 
rilla operations only after the German attack on the U.S.S.R. A 
meeting between Tito and Mikhailovich in Oct. 1941 was fruitless. 
Although at  first Chetniks and partisans sometimes united against 
the Germans, their relations now became strained and they even 
fought each other. Mikhailovich was anxious to avoid reprisals 
against the civil population; he also considered the menace of 
communism a t  least as great as that of naziism or fascism. For 
this, after Aug. 1942, he was denounced as pro-German by  the 
"Free Yugoslavia" radio broadcasting from Tiflis. I n  Nov. 1942 
in the small Bosnian town of Bihac, Tito convened an Antifascist 
Assembly of National Liberation of Yugoslavia (AVNOJ, or Anti- 
faSistiEko VeCe Narodnog Oslobodjenja Jugoslavije), which pro- 
claimed that the Yugoslav national army of liberation was fighting 
for a "truly democratic and federal Yugoslavia in which equal 
national rights not only of Serbs, Croats and Slovenes, but  also of 
Macedonians and Montenegrins would be recognized." 

The first British officer sent into occupied Yugoslavia was Col. 
D.  T .  Hudson. Landed in Sept. 1941 by submarine on the Dal- 
matian coast, Hudson nas  instructed to co-ordinate the sabotage 
operations of Chetniks and partisans. but soon discovered how 
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difficult was his assignment. The British, however, continued to 
help only Mikhailovich with money and munitions until March 
1943 when a first British emissary to Tito, Lieut. Col. 
F. W. D. Deakin, was parachuted into the country. H e  reported 
that the partisans had both a political and a military organization 
on a large scale; he also recognized that Tito's soldiers were really 
fighting the Germans, despite setbacks and the sufferings of the 
civilian population. I n  Sept. 1943 a larger mission headed by Brig. 
Fitzroy Maclean was parachuted into Bosnia, and soon after came 
important material help to the partisans. By this time the Allies 
had established a special base near Bari, in southern Italy, so that 
it was no longer necessary to fly supplies from Egypt. The British 
mission to Mikhailovich was withdrawn in May 1944 and entire 
support was transferred to Tito. Speaking in the house of com- 
mons on Feb. 22, 1944, Winston Churchill stated that the partisans 
were the only people who were doing any effective fighting against 
the Germans and that they were checking no fewer than 14 Ger- 
man divisions out of the 20 in the Balkan peninsula. 

I n  Oct. 1944 all southern and eastern Yugoslavia was liberated 
by the joint effort of Russians (Marshal Tolbukhin's army), Bul- 
garians (14 divisions now fighting with the Russians) and partisans 
of Tito. In April 1945 all Yugoslavia was free, and although many 
Chetniks took refuge in Allied-occupied Italy, Mikhailovich re- 
mained in his Serbian mountains. (He  was arrested on March 13, 
1946. condemned to death by a partisan court on July 16 and 
executed the next day a t  dawn.) 

Compared with that of Yugoslavia, the situation in Greece u7as 
simpler in one respect; there was no feud similar to the Serbo- 
Croat. The political divisions, however, were serious enough not 
only to endanger the national unity but also to paralyze any large- 
scale operations against the axis. I t  must be remembered that 
Greece before the war had a dictatorship opposed by all Greek 
political parties. But while the royalists were ready to forgive 
the king for supporting General Metaxas if they were given power, 
the liberals and socialists were against both the dictatorship and 
the monarchy. After the occupation of Greece by the Germans 
and Italians the Communist party exploited this situation by 
sponsoring an underground national liberation front (E.A.M. or 
Ethnikon Apeleftherotikon Metopon) which proclaimed the neces- 
sity, after the war, of a Greek republic allied with the U.S.S.R. 
and other Balkan republics. The E A.M. organized its own na- 
tional popular liberation army (E.L.A.S., or Ethnikos Laikos 
Apeleftherotikos Stratos), the commander in chief of which was 
Gen. Stefanos Sarafis. 

When the first British military mission, under Brig. 
E.  C. W. Myers and Col. C. M. Woodhouse, was parachuted into 
Greece during the night of Sept. 30, 1942, they found that both 
E.A.M. and E.L.A.S. were firmly established, capably organized, 
not badly armed and entirely controlled bq the Communist party. 
The general headquarters, middle east, decided to support them 
with gold, arms and ammunition in the hope that they would start 
a large guerrilla campaign against the axis powers. In  actual fact 
they were mainly fighting the non-Communist guerrilla bands such 
as that of Col. Demetrios Psaros, who uras murdered by the 
E.L.A.S., or the more important E.D.E.S. (Ellinikos Dimokratikos 
Ethnikos Stratos, or Hellenic democratic national army) led by 
Col. Napoleon Zervas. In  the house of commons on Jan. 18, 1945, 
Churchill said that the E.L A.S. leaders "were simply taking our 
arms, lying low and awaiting the moment when they could seize 
power in the capital." 

2. Bri t i sh  Reconquest  of Greece.-There was no large-scale 
fighting for the liberation of Greece; it  was not necessary. With 
two Allied armies north of Florence in Italy, with the Russians 
holding Rumania and Bulgaria, Hitler gave Field Marshal Maxi- 
milian von Weichs, commander in chief, Balkans, the order to 
abandon Greece. At the beginning of Oct. 1944 small British 
forces under Maj. Gen. Sir Ronald MacKenzie Scobie started the 
liberation of the country. On Oct. 18 the legal Greek government 
returned to Athens from Cairo. (K. SM.) 

M. ALLIED RECONQUEST OF WESTERN EUROPE 

I n  March 1941, before the United States even entered the war, 

British and U.S. staff. conversations had been held in Washington, 
D.C., to consider what should be the broad outline of the combined 
British Commonwealth and U.S. strategy in the event of the United 
States' being forced into it. I t  had been agreed that the para- 
mount object must be the defeat of Germany and that, with this 
achieved, the destruction of any remaining enemies would be a 
much less formidable task. 

In April 1942, after the United States' entry into the war, the 
combined chiefs of staff met in London and agreed that plans for 
a major invasion of western Europe in 1943, to be known as Op- 
eration "Round Up," should be studied. They reaffirmed that, 
provided the necessary measures be taken to hold the front against 
Japan, all resources were to be concentrated upon the defeat of 
Germany. But as a t  that time the Soviet Union was bearing the 
full brunt of the German offensive and was becoming exhausted, a 
proposal was considered for an invasion of northwestern Europe, 
on as large a scale as possible, by late summer or early autumn 
of 1942. Given the code name of "Sledgehammer," it would be 
launched only if the Russian situation so deteriorated as to ren- 
der it  imperative. I n  June 1942 the British prime minister, 
Winston Churchill, with the chief of the imperial general staff, 
Gen. Sir Alan Brooke, went to Washington for further discus- 
sions. The situation now was more serious : there was a possibility 
of a complete Russian collapse, and the British forces in Libya 
were falling back before Rommel's fierce offensive. Studies had 
shown that Operation "Sledgehammer" was impracticable in 1942 
because resources, particularly landing craft, were insufficient and 
troops could not be trained in time. Something had to be done 
urgently, however, and the North African campaign, Operation 
"Torch," was born. I n  July Gen. George C. Marshall and Adm. 
Ernest King went to London to amplify the project and to discuss 
details, and the launching date was fixed for the end of October. 

In Jan. 1943, with the tide of war in North Africa setting in 
favour of the Allies, i t  was decided a t  the Casablanca confer- 
ence that the build-up for a full-scale invasion of northwestern 
Europe should be resumed and that, concurrently, the bombing of 
Germany should be intensified. Submarine construction yards and 
critical industries sustaining the German war effort were selected 
as initial objectives. 

In May 1943 the Trident conference in Washington set May I, 

1944, as the target date for Operation "Overlord," the new code 
name given to the northwestern European invasion. In  Septem- 
ber, at the Quadrant conference in Quebec, it  was directed that the 
air attack on Germany from the United Kingdom should be sup- 
plemented by strategic bombing from Mediterranean bases. Lieut. 
Gen. Sir Frederick E. Morgan had been appointed chief of staff 
to supreme Allied commander ("Cossac"), and his outline plan 
was now approved in principle. 

In  Nov. 1943 the Sextant conference in Cairo decided to sup- 
plement Operation "Overlord" with an invasion of southern 
France, named Operation "Dragoon"; and these two were to be 
given overriding priority in the combined Allied war effort. At 
Tehran, in Dec. 1943, Stalin agreed to these plans. 

Meanwhile the Allied air offensive against Germany was reach- 
ing its climax with an all-out 24-hr. attack, the U.S. bombers 
carrying out high-level daylight attacks and the British royal air 
force continuing with night attacks to undermine the morale of 
the German workers. The former concentrated mainly against 
aircraft and ball-bearing plants, aerodromes and communications, 
while the latter destroyed industries in the Ruhr and Rhineland. 
Under this hammering the German fighter command was progres- 
sively weakened by the destruction of the industries that main- 
tained it and by air combat. 

On Dec. 10, 1943, Eisenhower, appointed supreme commander 
of the Allied expeditionary forces, returned to England and set up 
his headquarters, known as S.H.A.E.F., into which he absorbed 
Cossac's planning staff. In  February the following year he re- 
ceived his directions, which read: 

Enter the Continent of Europe, and, in conjunction with the other 
United Nations, undertake operations aimed at the heart of Germany, 
and the destruction oi her armed forces. The date for entering the 
Continent is the month of May 1944. After adequate Channel ports 
have been secured, exploitation will be directed towards securing an 
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BATTLE O F  N O R M A N D Y  

area that will facilitate both ground and air operations against the 
enemy. 

1. P l a n s  f o r  "Overlord."-Experience gained in the Mediter- 
ranean theatre caused the plan as proposed by Cossac to be ex- 
panded, the assault force being increased from three to four divi- 
sions, and the assault beaches being extended from the Caen area 
so as to include part of the eastern coast of the Cotentin peninsula. 
These beaches a stretch of about 50 mi., were selected after de- 
tailed study of the coast line from Denmark to Brittany. They 
possessed the adxdntage of being less obvious places to choose 
than those in the strongly defended Pas-de-Calais area, nhile be- 
ing \\ithi11 ?upporting range of fighter aircraft based in England. 
Their di:ad\-~ntage mas that their dngle of slope was so shallo~v 
as to expose a wide expanse of foreshore dt lon tide, mhich might 

not stand up to  the passage of many vehicles and tanks.  T h e y  in- 
cluded no major port, but  the plan envisaged the early capture of 
Cherbourg. T o  ease the constricted exits f rom the Cotentin 
beaches, which were isolated by floods, two air-borne divisions 
were to be dropped inland, and a third was to seize the bridges 
over the Orne river and the Caen canal and to protect t he  lef t  
flank. 

Selection of the date for the assault was based upon a combina- 
tion of tidal, moonlight and daylight conditions. T h e  tide had 
to be low enough to enable the initial assault troops to land and  
to clear gaps through the beach obstacles. some of which were 
covered except a t  low tide. This tide condition had to coincide 
~ ~ i t h  a time and date giving light enough to permit visual bom- 
bardment by aircraft and naval vessels. Finally, moonlight was 
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TABLE I.-Allied Forces in Europe required for the air-borne land- 
ings on the previous night. 
Mainly because of the shortage 
of landing craft, some of which 
had to come from the Mediterra- 
nean theatre, the date of the as- 
sault had to be postponed from 
early May to early June. On 
June j, 6 and 7 the requisite con- 
ditions were expected; of these 
days, June 5 was selected. 

For the initial assault, the Al- 
lied ground forces were placed 
under command of Montgomery. 
The British 21st army group 
comprised the Canadian 1st army 
(2nd corps) under Lieut. Gen. 
H. D. G. Crerar, the British 2nd 
army  s st, 8th, 12th and 30th 
corps) under Lieut. Gen. Sir 
Miles Dempsey and the British 
1st and 6th air-borne divisions 
under Lieut. Gen. F. A. M. 
Browning. U.S. forces consisted 
of the 1st army (sth, 7th, 8th and 
19th corps) and the 82nd and 
i o ~ s t  air-borne divisions, under 
Lieut. Gen. Omar N. Bradley. 
For the landing, the U.S. 7th 
corps was to assault with the 4th 
infantry division just north of 
the Vire estuary ("Utah" beach), 
and the U.S. 5th corps with one 
combat team from the 29th and 
one from the 1st infantry divi- 
sion was to assault east of the 
Vire estuary on "Omaha" beach. 
The British 21st army group was 
to assault with the Canadian 3rd 
and the British 5th and 50th divi- 
sions on Ouistreham ("Sword"), 
Courseulles (" Juno") and Asnel- 
les ("Gold") beaches, respec- 
tively. 

The objective of the U.S. 7th 
corps and air-borne division v, as 
to cut the Cotentin peninsula and 
seize Cherbourg. The U.S. jth 
corps was to advance southward 
toward St. L6 and then, with the 
support of the 7th corps, to con- 
tinue to Avranches and to hold a 
line facing eastward. Mean- 
while, the build-up forces, con- 
sisting of the U.S. 3rd army un- 
der General Patton, was to land 
and to be prepared to capture the 
Breton ports. 

The British 21st army group 
was to gain ground about Caen 
and to protect the left flank 
against an expected German 
counterattack. This area mas 
favourable to armoured action, 
and it was there that the first 
strong German reaction was ex- 
pected. 

By June 1944 there were in 
the United Kingdom 47 divisions 
(26 British, Canadian and Polish, 
2 1  U.S.); each, with its anti- 
aircraft, tank and tank-destroyer 

French 

On continent 
- 

June  6, 1944 
Armies . 

Corps . 
2nd 
 st, 30th 

3rd 50th infantry; 
6th'air-borne; 3rd 
Canadian 

1st Canadian 
2nd 8th 12th and 
~ a i a d i a h ,  1st holish 
1 5 t h  38 th  4 3 4  45th 
47th, g ~ s t ,  ~ n n d ,  53rd 
55th 49th 59th 61st 
infaitry. ;th 9 t h  
~ ~ t h ,  79ih, gbards 
armoured; 1st air- 
borne; 2nd Canadian 
infantry; 4th Cana- 
dian armoured; 1st 
Polish armoured; 2nd 
Polish grenadier 

U.S. 

Divisions 

British, Canadian, Polish 

On continent 

 st, 4th, 29th infantr! 
82nd, rorst air-borne 

On continent I n  U.K. 

, - 
2nd 5th 8th gth, 
z8td, &h, 3;th, 
79th 83rd 90th 
infaitry; ind, grd, 

In U.K. 
I 

Sept. 30, I944 
Armies . 
Corps . 

I 

I znd, 1st Canadian 

I  st, 8th, ~ ~ t h ,  30th; 
1st air-borne; 2nd 
Canadian 

. 
, 

. Divisions 

 st, jrd, 7th, 9th 
3rd 5th 6th 7th 8th 
12 th~  151h. rbth, igth: 
20th 
 st, znd, grd, 4th, 
5th 8th 9th 26th, 
28th 2&h, 36th 
j5th' 36th 44th' 
79th' 80th' 83rdP 
goth' 94th' 95th: 
~ o z n b ,  104th infantry; 
82nd lorst  air-borne; 
2nd jrd 4th sth, 
6th: 7th: l o t i  
armoured 

95th infantry; 17th 
air-borne; gth ar- 
mowed 

3rd I 5th 43rd, 49th 
50th 51s; ~ 2 n d  
53rd: 59th) infaniry; 
1st. 6th air-borne: 

38th 45th 47th. 
Sznd 55td 61st 
infadtry; Snd Polish 
grenadier armoured 

Dec. 31, 1944 
Armies . 
Corps . 

znd, 1st Canadian 
1st 8th ~ z t h ,  joth, 
2nd ~a l ;ad ian  

 st, Allied air-borne 
and, 1st air-borne 

Divisions 66th, 6gth, 76th 
infantry; 8th 
armoured 

6th air-borne 7th and Polish grenadier I 11th. 70th. nhards) 1 armoured 
I armoured:ith Can- I 
I adian armoured: 1st I 87th, ~ o t h ,  94th, 

95th 99th 100th 
~onn'd laird, ~ o i t h ,  
106th 'infantry; 17th 
82nd. lo rs t  --.. ~ , ~ 

air-borne; 
and lrd, 4th) 5th, 6th, 
7th: bth, loth, 11th. 
~ z t h ,  14th armoured 

March 26, 194 
Armies . .  st, 3rd. 7th, 9th, o I znd, 1st Canadian o 

I 5th. 1st Allied au- 
borne 
3rd 5th 6th 7th 
8th: ~ z t h ,  r3'th, ~ ; t h  
16th ~ g t h ,  zoth, 
21~t,'zznd, 23rd; 
18th air-borne 

1st 8th 12th goth; 
1st; 2nd c a n h i a n  

znd, 1st air-borne Corps . 

3rd 15th 43rd 
49th 51s; jznh 
53rd'infadtry; 6ih 
air-borne; jth, ~ ~ t h ,  
79th guards ar- 
mouied; znd, ,?rd 
Canadian infantry; 
4th. 5th Canadian 
armoured; 1st Polish 
armoured 

38th 45th 47th 
48th: 50th: 55th: 
61st infantry; 1st 
air-borne; 2nd Polish 
grenadier armoured 

l st, znd, 5th ar- 
moured; 1st motor- 
ized; 2nd Xoroc- 
can; 4th Moroccan 
mtn.; 3rd Alg.; 9th 
Col.; 27th Alp; 
Gironde 

Divisions 1st and 3rd 4th 
5th' 8th' 9th' 26th, 
28th 2ith, 3bth 
35th' 36th qznd, 
44th' 45th' 63rd 
65th' 66th' 69th: 
70th' 71st37sth, 
76th' 78th) 79th 
80th' ~,~rd'84th, '86th,  
87th' 89th' goth, 94th, 
95th' 97th: wth ,  
100th ~ o z n d  ~ o j r d ,  
~ o ~ t h :   oht thin fan- 
try. 13th 17th, Sznd, 
~or ' s t  air-'borne; nnd, 
3rd 4th 5th 6th 
7th: 8th: $th: loth, 
~ r t h ,  ~ z t h ,  13th, 14th, 
16th, 20th armoured 

1 Corps 

o 

. 

 st, znd, 5th ar- 
moured; 1st motor- 
ized; 2nd hloroc- 

Same as nnd, 1st Canadian 
March 26, 1945 

Ist, 8 t h  12th 30th; 
1st. 2nd Canadian 
3rd 5th 15th 43rd 
49 t6  srkt, szhd, 
53rd infantry; 6th 
air-borne; 7 th  11th 
7qth, guards ar- 
moured; 1st. znd, 3rd 
Canadian infantry; 

1 Divisions 

1st air-borne 

38th 45th, 47th, 
Isth: goth, 55th, 
61st infantry; 1st 
air-borne; 4th Polish can; 4th Moroccan 

mtn.; 3rd Alr.; 9th 
Col.: 27th Alp; 
Gironde;  st, loth, 
14th infantry-!for 
occupation duty) 

4th 5th Canadian I arl1;dured; 1st Polish / 1 armoured I 
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elements, amounted t o  approximately 17,000 men. This gives 
an idea of the quite unprecedented size of this expeditionary 
force; but by May 1945 their strength had increased to more 
than 4,000,000 men, of which the U.S. provided about 2,585,000, 
the British Commonwealth 1,07g,ooo, France 413.000 and the 
other Allies collectively 67,000. Table I shows the progressive 
build-up of the forces in the European theatre until the German 
surrender in May 1945. 

The Allied naval component was commanded by Adm. Sir 
Bertram Ramsay and was composed of two task forces, the 
western task force being U.S., the eastern British. Each was 
subdivided into a bombarding force and an assault force to land 
the assaulting troops on the five beaches. The total strength of 
this component exceeded 5,000 ships; viz., 4,000 assault and 
"ship-to-shore" craft, 6 battleships, z monitors, 2 2  cruisers and 
93 destroyers, together with other miscellaneous craft. 

Air Chief Marshal Sir Tratiord Leigh-Mallory commanded the 
Allied air component of the expedition, which amounted to 4,900 
fighter and 5.800 bomber aircraft grouped into tactical air forces. 
The strategic air force under Air Chief Marshal Sir Arthur Harris, 
consisting of R.A.F. bomber command and the 8th and I 5th U.S. 
air forces, remained directly responsible to the combined chiefs 
of staff, though Eisenhower was authorized to call upon it if 
needed. 

Supplies for this colossal undertaking had been accumulating 
in the United Kingdom since 1942. By June 1944 the monthly 
import had reached a total of 1.900,ooo tons, and for the invasion 
2.500,000 tons were required additional to normal loads carried by 
the troops themselves. Delay in the acquisition of a major port 
to handle this tonnage had been foreseen, and to meet this need a 
novel expedient was devised: two artificial harbours, called Mul- 
berries. with breakwaters, quays and piers, each with the capacity 
of a medium-sized modern port, wete prefabricated in the United 
Kingdom. These mere to be towed across the channel (a major 
naval operation) and assembled at  two sites on the landing beaches, 
one for the U.S. forces and one for the British. 

Further to ensure secrecy during the preparatory stages for 
"Overlord," an embargo was placed upon the movemznt of diplo- 
matic personnel and upon their communications with their several 
foreign offices. 

2. Western Europe  before Invasion.-In western Europe, by 
June 1944, the Germans had about 60 divisions, or about a quarter 
of their total field force, under Field Marshal Gerd von Rundstedt; 
and of this force, 36 infantry and 6 panzer divisions were located 
in the coastal area facing England. The German I 5th army held 
the Pas-de-Calais, ahere the main Allied assault was expected, and 
this error of judgment, which the Allies sedulously fostered, was 
to prove a major factor in the German defeat in Sormandy. The 
7th army, under Rommel, was located in Normandy, where the 
Allies actually landed, and consisted of one panzer and nine in- 
fantry divisions. 

Against an invasion, the Germans had built their "Atlantic 
wall," which, according to Hitler. consisted of "a belt of strong 
points and gigantic fortifications from Norway to the Pyrenees." 
Along the beaches were successive rows of varying obstacles, some 
lying under water and many with mines attached to them. 

During the spring of 1944. the Allied strategic air force con- 
centrated its effort against European synthetic fuel plants and 
crude oil refineries, reducing production by 95% by the summer. 
Subsequently, i t  began directly to pave the way for the invasion 
by attacking bridges over the Seine and the Loire on road and rail 
routes leading into the area of operations, thus isolating the area 
so that the Germans would not be able to reinforce it. 

For several months before the invasion, however, the British 
government and chiefs of staff had been mystified by the appear- 
ance on the French coast, particularly in the Pas-de-Calais, of 
several unidentifiable erections. I t  was thought that they were 
connected with some form of missile to be used against targets in 
England. and they were heavily bombed. They were, in fact, 
launching sites for "Hitler's secret weapons." the jet-propelled 
pilotless aeroplane (17-1) and the rocket bomb (V-2). The heavy 
bombing of the sites undoubtedly delayed the initial launching 

of these weapons until June 13, without which delay they might 
have disrupted the British war effort by making London unin- 
habitable or a t  least have caused havoc to the invasion plans and 
postponed its launching for several months. 

The Germans launched about 18,000 V-IS between June 13, 
1944, and March 29, 1945, of which 7,840 were fired a t  England 
(4,260 of these being destroyed in the air) and the rest a t  targets 
on the continent. Between Sept. 8,1944, and March 29, 1945, they 
fired 3,000 V-2 rockets, of which 1,z jo  were directed a t  England 
and 1,750 at  Antwerp in Belgium. These weapons collectively 
caused about 31,600 casualties in England and a t  least as many on 
the continent. 

3. B e g i n n i n g  of t h e  Assault.-During the weeks preceding 
D-day (as the date fixed for the invasion was called), the vast 
Allied armada of ships and landing craft had been assembling a t  
every port, great and small, along the south coast of England. 
Concurrently the massive assaulting forces had been approaching 
that coast. During the last few days, the complicated task of 
loading them began. The Allied air forces had done their work so 
well that practically no hostile aircraft appeared over the area. 

On June 4, rough weather in the channel forced Eisenhower to  
postpone D-day to June 6. At I :30 A.M. on June 6, then, para- 
chutists of the U.S. 101st and 82nd air-borne divisions began to 
drop beyond Utah beach and others of the British 6th air-borne 
division to drop east of the Orne river. Shortly after midnight 
R.A.F. bombers started to unload 6,000 tons of bombs on coastal 
batteries between Cherbourg and Le Havre. As day broke, U.S. 
heavy bombers dropped 3,000 tons on the shore defenses during the 
half-hour preceding the landings. Then medium, light and fighter 
bombers swarmed in to attack individual targets among the de- 
fenses. Again because of what the air forces had done during the 
preceding months, the Germans reacted little in the air. 

The first troops disembarked at  6:30 A.M. under a heavy sup- 
porting fire of naval guns as well as of tanks and artillery pieces 
firing from tank-landing craft. Although still heavy, the sea had 
moderated; but some of the craft mislanded. partly because of the 
force of the current. First came tanks, some with jettisonable 
flotation attachments, but most of this type were lost. Next came 
infantry to cover the engineers and naval crews who were to blast 
gaps through the beach defenses, and then came successive waves 
of the assault infantry with their supporting weapons. Heavy 
resistance at  some points caused serious losses to the assault 
waves; but the attacking forces stormed their way through the de- 
fenses, and by nightfall the five sea-borne assaulting divisions were 
firmly ashore. Integrating their efforts with those of the ground 
and naval forces, aircraft of all types contributed in large measure 
to the success of this critical day. 

Differences between the German commanders, Rundstedt and 
Rommel, on the conduct of the defense also contributed much to 
the Allied success. Rommel wanted to destroy the invaders on the 
beaches, Rundstedt to check and to contain them and then to de- 
liver a series of well-prepared counterattacks. Rommel, how- 
ever, had his way; but, pinning his faith on the coastal fortifica- 
tions, he had prepared few inland defenses and used his immediate 
reserves piecemeal in an effort to kill the invasion in the forward 
area. Once the Allied troops breached the Atlantic wall, he could 
never collect a mobile reserve large enough to endanger the beach- 
heads. Moreover the preliminary isolation of the battle area by 
the Allied air forces prevented his receiving any further reinforce- 
ments speedily. 

Attacking through difficult hedgerow country, the British and 
Canadians pressed on toward Caen, taking Bayeux on June 7. The 
U.S. forces worked down to join up the beachheads about Caren- 
tan. By June 11, one solid front had been established. 

There followed six weeks of gruelling fighting in which the 
Allies expanded the lodgment area and built up forces for their 
future break-out. The U.S. 7th corps cut the Cotentin peninsula 
on June 17 and, pushing northward, captured Cherbourg nine days 
later after heavy fighting; but the port's installations had already 
been thoroughly demolished by the Germans and unloading could 
not begin until July 19. Meanwhile the Mulberry harbours, hav- 
ing been towed across the channel, were being assembled on the 
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beaches; but a heavy storm on June 19 completely wrecked the 
Mulberry serving the C.S. beaches, although that serving the Brit- 
ish was repaired and kept in service until Antwerp became avail- 
able in n'ovember. Throughout the summer months, the major 
passage of reinforcements and supplies was over the beaches or 
via this Mulberry; during the first six days of the invasion 326,000 
troops, 54,000 vehicles and ~oo ,ooo  tons of supplies passed along 
these routes, and by November the totals had reached 2,628,240 
men, 549,664 vehicles and 4,522,192 tons. 

During the latter days of June the British maintained their 
pressure toward Caen despite desperate but piecemeal efforts of 
German armoured units which revealed the German resolve to pre- 
vent, a t  all costs, a break-through up the Seine valley toward Paris. 
Caen fell on July 9, and after the capture of Cherbourg the U.S. 
7th corps turned toward the south with the U.S. 8th and 19th 
corps and cleared the Cotentin peninsula. On July 18 St. LB was 
taken. (A. W. LE.) 

The  moment had now arrived for a break-out from the lodgment 
area. Eisenhower decided to put to good account the German 
tenacity on the east flank by continuing to punch hard in that re- 
gion and following with a smashing right-hand blow. Preceded by 
a powerful air assault by bombers and lighter aircraft, on July 18 
British and Canadian forces renewed their drive in  the Caen area. 
Dogged resistance was aggravated by bad weather, but on July 25, 
again preceded by a powerful air bombardment, the attack of 
Bradley's forces against the Germans beyond St. LB was launched. 
Complete success was achieved; Coutances mas captured on 
July 28, parts of several German divisions being cut off to the 
north. Only now, too late, did the Germans recognize the Allied 
main effort and decide to bring reinforcements to this region from 
the army which had been retained in the Pas-de-Calais. 

Patton's 3rd army officially came into existence on Aug. I when 
he took command of the U.S. Sth, ~ z t h ,  15th and 20th corps; the 
5th. 7th and 19th corps remained with Lieut. Gen. Courtney H. 
Hodges' 1st army, both under Bradley's 12th army group. 
Crerar's Canadian 1st army had become operational on July 23, 
and Crerar now commanded the British 1st and Canadian and 
corps on the east flank, which, with Dempsey's British 2nd army, 
formed Montgomery's 21st army group. On Sept. I Eisenhower 
was to assume personal direction in France of all operations, a t  
which date the supreme headquarters, Allied expeditionary force 
(S.H A.E.F.), was established officially on the continent. 

Pouring through the breach in the St. LB-Coutances line, the 
3rd army seized Avranches on July 31 and, in a swift amputation 
of the Breton peninsula, reached Nantes on Aug. lo. 

With the collapse of the Germans on the west flank, Eisenhower 
decided once more to adapt his plan to his opportunities and, 
despite his need for the Breton ports, to turn his back upon them 
and make a wide encirclement of the German 7th army and panzer 
group (west), which were still, with great obstinacy, holding their 
ground. Leaving to his 7th corps the task of reducing the Breton 
ports, Patton in a rapid advance overran Mayenne, Lava1 and 
Le Mans and on Aug. 13 reached Argentan. 

As part of the manoeuvre, the U.S. 1st army and the British 
forces had maintained their pressure from the north and west. In 
a desperate effort to checkmate this offensive, on the express in- 
structions of Hitler himself, Field Marshal G. von Kluge, who had 
succeeded Rundstedt, launched a major armoured attack. sup- 
ported by infantry, from the Mortain area toward Avranches with 
the hope of cutting off Patton's army from the rear. Prepared for 
the blow, Bradley attacked the flanks of the moving German 
columns; and a t  the same time the Allied air forces blasted them 
from above 

After this failure the Germans strove desperately to hold open 
the gap between Falaise and Argentan in order to extricate the 
forces caught in the pocket which the Allies were steadily squeez- 
ing; but by Aug. 2 2  the pocket was eliminated, the Polish 1st 
armoured division having distinguished itself in this operation. 
Although many were able to escape, the Germans lost 500,ooo 
men (mostly captured) and a great proportion of their equipment, 
and their 7th army was virtually annihilated as an organization. 
An interesting feature of the rapid advance of the 3rd army was 

that the ground protection of its open right flank was carried out 
by the 19th tactical air command. Air power also played its part 
in the liquidation of the German 7th army by persistent attacks 
against its communications and by raking German columns as they 
retreated across the Seine. 

4. L a u n c h i n g  of Opera t ion  ccDragoon.yy-Meanwhile, on 
Aug. 15, Operation "Dragoon," the invasion of southern France, 
which had been agreed on at  the Sextant conference in Cairo, Nov. 
1943, had been launched. The demands of the operations in Italy, 
together with the necessity for transferring forces and landing 
craft for the cross-channel expedition, repeatedly overshadowed 
the plans for this invasion and finally occasioned its postponement 
from the originally planned date of early June. However, Eisen- 
hower's needs for additional port capacity soon pointed to the 
desirability of the early capture of Marseilles. Moreover, such 
an operation would contain and destroy German forces which might 
otherwise oppose him and would also threaten the flank and rear 
of the main forces which already faced him. 

Measures were taken to organize and arm large forces of French 
patriots who were to lend valuable support to Allied operations. 
On July 30, 1944, Lieut. Gen. Jacob L. Devers organized the 6th 
army group headquarters in Corsica; and Lieut. Gen. Alexan- 
der M. Patch was placed in command of the U.S. 7th army to 
carry out the landing. 

After prolonged aerial attacks against the communications serv- 
ing this region. on Aug. 15 at  8 A.M. the 7th army, escorted by 
a powerful fleet of British and U.S. warships and under their gun- 
fire, landed on the beaches between Cap Cavalaire and Agay. the 
area which offered the most favourable approach to the RhBne 
valley. The assault forces consisted of the U.S. 6th corps with 
the 36th division on the right, the 45th division in the centre 
and the 3rd division on the left, Most of the U.S. forces had 
been loaded at  ports in the Naples area, the French forces at  Oran, 
Taranto and Brindisi. A British-U.S. air-borne task force jumped 
astride the Ardens river west of St. Raphael the night preceding 
the assault and seized the pass through which the Allied forces 
wouId debouch. 

I t  had been estimated that there were 11 German divisions in 
southern France, 2 of them armoured, but that only 3 would be 
ready to oppose the landing immediately. Weak resistance was 
in fact encountered, the beachheads were promptly established and 
the main forces moved west toward the RhBne valley. 

On the heels of the 6th corps, four divisions of Gen. Jean de 
Lattre de Tassigny's French 1st army went ashore. By Aug. 28 
Toulon and Marseilles were in Allied hands and by Sept. I Nice 
had fallen. Meanwhile, part of the 36th division headed directly 
north, seized Grenoble and turned northwest to cut off the Ger- 
mans who were retreating up the RhBne valley. This drive into 
the rear of the German 19th army, already under pressure from 
the south. together with the havoc caused by the air forces, caused 
it to fall back in confusion. On Sept. 3 Lyons fell. 

On Sept. 15, after effecting a junction with Patton's forces at  
Sombernon (northwest of Dijon), the U.S. 7th and French 1st 
armies, forming Devers' 6th army group, passed to Eisenhower's 
command. 

5. The  Advance  t o  t h e  G e r m a n  Frontier.- In northern 
France, meanwhile, the Allied armies were hard upon the heels of 
the retreating Germans. As Allied strategy called for the main 
effort on the northern flank, the Canadian 1st army in a rapid 
sweep isolated the channel ports, reaching Bruges on Sept. 9 
and so overrunning the majority of the flying-bomb sites in the 
Pas-de-Calais. The channel ports themselves were captured as 
separate operations, Le Havre falling on Sept. 12 ,  Dieppe on 
Sept. I ,  Boulogne on Sept. 23 and Calais on Sept. 30. The 
British 2nd army, advancing on the right of the Canadian 1st 
army, took Amiens on Aug. 31 and occupied Antwerp virtually 
intact on Sept. 4, though the Scheldt was still in German hands. 

The U.S. 1st army crossed the Seine, east and west of Paris, 
capturing Soissons. Then, turning east, it freed Namur on Sept. 5, 
Likge on Sept. 8 and Luxembourg two days later. Eisenhower 
had left to the French 2nd armoured division the honour of re- 
ceiving the surrender of Paris on Aug. 2 5 .  I n  its pursuit, the 



WORLD WAR I1 
1st army cut off and surrounded Iarge pockets of Germans be- 
tween Compihgne and Mons, taking 2 j.000 prisoners. Simul- 
taneously, the U.S. 3rd army swept eastward, capturing Reims 
and Chslons; then, overrunning Verdun on Sept. I ,  it gained a 
foothold beyond the Moselle on Sept. 7. On their right was the 
U.3. 7th army, which had made a remarkably rapid advance up 
the Rh6ne valley. A continuous front thus now ran from the 
Netherlands along the French frontier to Switzerland and thence 
to the Mediterranean. 

The Germans were now withdrawing into the defenses of the 
Siegfried line, the "West wall" covering the German frontier; 
but large forces were still isolated in France, of which one block 
of 20,000 surrendered along the Loire. French ports along the 
western channel and Atlantic coast were still in German hands, 
but Eisenho~\er made no attempt to reduce them after the experi- 
ence a t  Cherbourg and Brest, where the Germans reduced the 
port installations to ruins. The G.S. 9th army under Lieut. Gen. 
W. H. Simpson was created on Sept. 5 ,  and its 8th corps (nnd, 8th 
and 29th divisions) finally reduced Brest on Sept. 18. On Oct. 3 
the 9th army took over a sector of the line between the 1st and 
3rd armies. 

hTot only was the German resistance stiffening as Allied troops 
closed up to the M7est wall, but the unprecedented speed of their 
advance had caused thern to outrun their supplies; so that slowly 
the armies came to a halt. Herculean efforts were made to main- 
tain the flow of supplies from the Normandy beaches and Mulberry 
harbour along the ever-lengthening lines of communication. hir- 
craft were employed, and the famous "Red Ball highways," which 
consisted of an almost continuous line of vehicles operating 
throughout 24 hr. over certain arterial routes, were established. 
Fuel pipes were laid from depots in England under the channel 
to points on the French coast and were carried forward behind 
the troops as fast as the engineers could lay them. Collectively, 
these measures saved the day. 

The Allied forces were now up against the German West wall 
defenses. On Sept. 17 a brilliant large-scale air-borne attempt 
was made to turn the northern flank of this position by the estab- 
lishment of a bridgehead over the lower Rhine, about 60 mi. 
in advance of the Allied line. The 1st air-borne army had been 
formed on Aug. 8 under the command of Maj. Gen. Lewis H. 
Brereton, consisting of the U.S. 17th, 87nd and 101st and the 
British 1st and 6th air-borne divisions. On three previous occa- 
sions it had been intended to use this army to drop in the rear 
of the retreating Germans so as to cut them off; but the speed 
of the Allied ground advance had rendered it unnecessary. Now 
it was decided to employ it, in conjunction with the ground forces, 
for this Operation "Market-Garden." In "RIarket." the air- 
borne operation, the British 1st division was to be dropped a t  
Arnhem to establish the actual bridgehead over the lower Rhine; 
the U.S. 101st division was to be dropped north of Eindhoven to 
secure the crossings over the Scheldt-Meuse canal; and the U.S. 
82nd division was to be dropped below Nijmegen to seize a cross- 
ing over the Meuse. The whole operation entailed the dropping 
of more than 20,000 men with their equipment and vehicles by 
parachute, as well as nearly 14,000 gliders. In "Garden," the 
ground forces' operation, the British 2nd army was to advance 
over the crossings seized by the   or st and 82nd air-borne divi- 
sions and to join up with the 1st air-borne division at  Amhem. 
Initially, all went well, the ground forces linking up with the 
two U.S. air-borne divisions and advancing jointly to capture 
the IfTaal river bridge at  Nijmegen. Meanwhile, the 1st air-borne 
division at  Arnhem was fighting for its life to hold the bridgehead; 
after desperate and costly efforts to hold on, the remnants of it, 
now only 2,400 strong, were forced to withdraw, on Sept. 25, be- 
fore the ground forces could link up with them. 

Montgomery (promoted to field marshal Sept. I )  now turned 
to opening the port of Antwerp. With naval and air support, 
Canadian and British forces attacked South Beveland and 
Walcheren Islands a t  the mouth of the Scheldt and completed 
their capture on Nov. 9. The estuary wds svept and the first ship 
unloaded at  Antwerp on Nov. 26. This important step materially 
eased the supply situation. Appreciating its importance to the 

Allies, the Germans for many months maintained a harassing 
bombardment of Antwerp with flying bombs and rockets but  were 
unable to prevent, or even seriously delay, unloading operations. 

The U.S. 1st army entered Germany near Trier on Sept. 11, 
breached the Siegfried line north of Aachen on Oct. 2 and cap- 
tured that German city on Clct. 21. South of Metz, the 3rd 
army fought its way across the Moselle, taking Nancy on Sept. I 5 .  
I n  the Vosges the 7th army came up abreast of it. But  with the 
approach of winter unusually heavy rains set in. 

With Antwerp operating, Eisenhower could now complete his 
drive to the line of the Rhine. By Sept. 30 German casualties 
were approaching ~,ooo,ooo in number; but rather than maintain 
a flexible defense, the Germans once more elected to contest every 
foot of the ground, with the result that they were decisively de- 
feated west of what would have been for them a formidable 
natural defensive line. Conversely they yielded to the Allies 
that barrier behind which the latter could, with relative impunity, 
concentrate their forces a t  any point they desired for the final 
assault. 

On Oct. 23 the 9th army was moved to the north flank of the 
1st army and on Nov. 16 the 1st and 9th armies resumed their 
drive-toward the Rhine in the Aachen sector. Aided by power- 
ful air support, U.S. troops in bloody fighting moved forward 
into Hiirtgen forest, and on Dec. 3 the 9th army reached the 
Roer (Rur)  river. The Germans still held the series of dams 
higher up this river near Schmidt; and after air attacks had 
failed to destroy them, the 1st army on Dec. 13 undertook their 
capture lest the Germans, by releasing the waters, should flood 
the Roer a t  the moment of the 9th army's crossing. 

East of Thionville the 3rd army had crossed the German frontier 
on Nov. 18 and reached the Siegfried line near Saarlautern. The 
last forts of isolated Metz finally fell on Dec. 13. 

Belfort was captured on Nov. 2 2  by the French 1st army, which 
reached Mulhouse the same day; and the U.S. 7th army, which 
had reached the Rhine, took Strasbourg on Nov. 23. Between 
the prongs of the Allied advances a t  Strasbourg and Mulhouse 
the Germans were able to maintain a bridgehead west of the 
Rhine, known as  the Colmar pocket, which was not liquidated 
until Feb. 1945. 

6.  T h e  Counteroffensive in the Ardennes.-In order to  
make the powerful attacks in the Aachen sector and in the Saar, 
the Allied front had necessarily been left thin in some regions. 
This was the case in that sector of the Eifel hills between Mon- 
schau and the Moselle. I t  was there that Hitler decided to launch 
a desperate counteroffensive, presumably with the hope of cap- 
turing Likge and Antaerp and thus disrupting the Allies' supply 
system and severing their forces. Important, too, was the prospect 
of dampening the offensive determination of the Allied command. 
S.H.A.E.F. was alive to the possibilities of such an attack but 
felt that the German military leaders would hesitate to underlake 
a counteroffensive in this unfavourable terrain and with such 
faint hope of success. The Germans had taken meticulous pre- 
cautions to ensure the secrecy of their preparations. Second-class 
Volksgrenadier divisions had gradually replaced panzer divisions 
in thi's sector, and the knowledge that the attack was to  be made 
had been limited to a very few senior commanders. 

On Dec. 16, aided by extraordinarily heavy fog, the Germans 
attacked. The first brunt of the assault was borne by  the U.S. 
4th, 28th, 106th infantry and 9th armoured divisions. Eisenhower 
a t  once alerted the army commanders to hold their free divisions 
ready for support if needed, and the 101st air-borne division was 
rushed into Bastogne, where it  held out for five days. Eisenhower 
directed that the shoulders of the penetration be held, and all 
attacks elsewhere halted. Patton was to make a major counter- 
attack in the direction Bastogne-Cologne. An attack by Mont- 
gomery from the north was to follow. A monumental piece of 
staff work was performed by the 3rd army, which, during a period 
of six days, broke off its general attack in the Saar region, faced 
to the left and mounted this new attack with six divisions, while 
Devers %as instructed to extend his left flank to cover the front 
vacated by the 3rd army. By Dec. 19 the German penetration 
had become so deep as to impair Bradley's communications with 
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Neuss. This threat to ihe Germans' rear, coupled with frontal 
pressure, resulted in their withdra

w

al across the Rhine of all 
units below Neuss. 

The next operation was "Lumberjack," in which the 1st army 
advanced on the right flank of the 9th army; by March 7 it had 
captured Cologne. Farther south, on the same day; troops of the 
U.S. 9th armoured division seized an opportunity by crossing a t  
Remagen the one bridge spanning the Rhine that the Germans had 
not yet demolished. Bradley mas ordered to put not fewer than 
five divisions promptly on the far bank. Despite the Germans' 
frantic efforts to retrieve their error, the 1st army on March 23, 
when the main crossings of the Rhine were begun, had three corps 
beyond Remagen in a bridgehead 25 mi. long and 10 mi. deep. On 
the right the 3rd army was pushing through the rugged Eifel hills, 
crushing the German front north of the ilfoselle; on March 9 i t  
reached the Rhine just below Coblenz. 

The third step was Operation "Undertone," a combined offen- 
sive by the U.S. 3rd and 7th armies. Instead of further exploit- 
ing the Remagen bridgehead. as the Germans might have expected, 
the 3rd army attacked southward across the hfoselle, behind 
them. in the Saar region; and on March I j the Germans were 
attacked frontally by the 7th army. Zweibrucken and Saarbrucken 
were occupied by March 2 0 ,  the Siegfried line defenses collapsed, 
and by March 2 2  Mainz had been occupied by the 3rd army. That 
night Patton sent his 5th division across the Rhine, and by 
March 25 all organized resistance ceased west of the river. 

In  all these activities the air forces had plaied a conspicuous 
part. Particularly in the Saar offensive the tactical air units 
effected noteworthy destruction upon German rail and road traffic. 
On Feb. 2 2  one single operation had involved nearly 9.000 air- 
craft from bases in England, France, the Setherlands. Belgium 
and Germany which attacked targets over an area of 2jo.000 
sq.mi. extending from Emden to Berlin, Dresden, l'ienna and 
Mulhouse. Their widespread blows struck minor communications 
facilities such as railroad signal points and grade crossings, canal 
locks and junctions. Against such attack the Germans could make 
no defense. 

8. Crossing of t h e  Rhine ;  t h e  R u h r  Pocket.-Maintaining 
his main effort on the north flank, Eisenhower now forced the 
Rhine. Under hfontgomery the U.S. 9th army and British 2nd 
army began their crossing at  9 P.M. on March 23 near Wesel. 
Shortly after the ground assault the Allied 1st air-borne army 
dropped the 18th air-bone corps (U.S. 17th and British 6th air- 
borne divisions) north and north\\-est of Resel. On the left 
flank the Canadian 1st army guarded the Scheldt estuary and then 
follo~ved the other two armies across the river. The \\-hole op- 
eration was preceded by air attacks which severed all communi- 
cations with the Ruhr. Since the Germans still had a number of 
jet aircraft which effectively assisted their defense, the airfields 
upon which these aircraft were being concentrated Ivere heavily 
bombed from the air. The crescendo of air attacks reached a 
climax at  the moment of the assault of the Rhine: from March 2 1  

to  March 24 British and U.S. air forces based in the United 
Kingdom and the continent flew more than 42,000 sorties against 
Germany. 

The major crossing met relatively light resistance; contact 
was made promptly x i th  the air-borne troops. lfeanu~hile, the 
U.S. 1st army attacked in the Remagen area and, breaking out 
to the southeast on March 26, raced toward Frankfurt. Farther 
up the Rhine the 3rd army crossed at  several points and, clearing 
Frankfurt, joined hands with the 1st army in a plunge toxard 
Cassel. On March 26 the 7th army crossed the Rhine near TITorms 
and three days later captured Mannheim. On April I the French 
1st army crossed the Rhine at  Phillipsburg. 

Now occurred another brilliant operation mhich constituted 
one of the outstanding military successes of the campaign. Rac- 
ing toward Munster, the armoured elements of the 9th army 
swung round the north flank of the Ruhr and near Paderborn made 
contact with 1st army elements which had swept round the south 
flank of that area, thus trapping within the industrial heart of 
Germany the whole of the German army group C and two corps of 
the army group H. On March 30 the 15th army under Gerow had 

moved into the line along the Rhine opposite the Ruhr. Leaving 
strong forces to contain and reduce the defenders in the Ruhr, 
the 9th and 1st armies swept eastward and. with this huge opera- 
tion still continuing at their backs, maintained their momentum 
toward the Mulde and Elbe valleys. On April 18 the Ruhr pocket 
was finally liquidated; German prisoners totalled 325,000, includ- 
ing 30 generals. 

9. T h e  G e r m a n  Collapse.-As the Russians were now a t  the 
gates of Berlin. Eisenhower decided to throw the weight of his 
advance toward Leipzig and thus cut the remainder of Germany 
in half. Jena. Chemnitz and Leipzig fell, and on April 18 the 
Allied armies set foot in Czechoslovakia. On April 25 patrols of 
the 273rd regiment, 69th division, j th  corps, of the U.S. 1st army 
met Russian patrols in the vicinity of Torgau on the Elbe, thus 
effecting the junction of the eastern and western Allies. 

Meanwhile, Montgomery's forces were sweeping the north 
German plains. The British 2nd army crossed the Weser and 
reached the Elbe on April 19, Bremen was captured on April 26 
and Hamburg one week later. Pushing northward through the 
Netherlands, the Canadian 1st army cleared the area east of the 
Zuider Zee by April 21. Arnhem fell on April I j, and the Germans 
withdrew into Fortress Holland beyond the Grebbe and S e w  
Water defense lines which had been built by the Dutch before the 
war. Had they been pursued there they would have opened the 
dikes. Eisenhower therefore reached an agreement with Arthur 
Seyss-Inquart, the nazi commissioner for the Setherlands. on 
April 30, whereby the Allied forces were to stand on the Grehhe 
line and the Germans were to cease flooding the country and to 
allow the introduction of food to the Dutch by land, sea and air. 
No further progress was made in the western Netherlands until 
the German troops surrendered simultaneously with those in  north- 
ern Germany. 

Covering the right flank of the 12th army group, the 7th army 
in early April pushed through Schweinfurt to Xuremberg, where 
stiff fighting delayed its fall until April 20. Karlsruhe fell to the 
French 1st army on April 4, Kehl on the 15th; and the Germans 
along the upper Rhine retired to the Black forest. 

Evidence had reached S.H.X.E.F. that the German government 
intended to leave Berlin and to seek refuge in the "national 
redoubt" in the Berchtesgaden area. Into this mountainous region 
Eisenhower directed the 6th army group. On April 30 the 7th 
army captured Munich. Berchtesgaden and Salzburg fell on 
May 4. By this swift advance the possibility of resistance within 
the redoubt was dissipated. On the same day. elements of the 
103rd division. 6th corps, which had pushed through Innsbruck 
and the Brenner pass to Vipiteno in Italy, met the 88th division of 
the U.S. 5th army. 

Simultaneously, the French 1st army broke through resistance 
in the Black forest and pushed along the southern, boundary of 
Germany to Lake Constance, making contact with the 7th army a t  
the western end of the redoubt. Farther east the western Allies 
had extended their contacts with the soviet forces. 

Meanwhile. back in France. the French forces with powerful air 
assistance had on April 14 launched an attack against the Ger- 
mans resisting at  the mouth of the Gironde. which was cleared with 
the reduction of the island of Oltron on May I .  St. Kazaire and 
Lorient held out until the final surrender of the German army. 

Hitler having disappeared, the German forces surrendered piece- 
meal. On May j Adm. Hans von Friedeburg arrived a t  Reims to 
represent Adm. Karl Donitz, who had taken over the direction of 
the German state. Gen. Alfred Jodl arrived the following day. 
Friedeburg and Jodl attempted to play for time in negotiating the 
surrender, presuinably to allow the remaining German forces to 
surrender to the xestern Allies rather than to the Russians; but 
under the threat that Eisenhower would seal his front within 48 
hr., Donitz authorized the acceptance of Eisenhower's demands 
for unconditional surrender. At 2 :41 A.M. on May 7 the act of 
surrender was signed by Jodl. to become effective a t  midnight 
May 8-9. This act mas ratified at  Berlin on the night of May 9. 

Casualties in these operations for the reconquest of Europe 
were heavy, the Germans losing in the region of 80,000 dead, 
265,000 wounded and probably a considerable proportion of the 
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joo,ooo reported missing before the German surrender. Allied 
casualties were also heavy, amounting to approximately 187,000 
dead, 546,000 wounded and IIO,OOO missing. 

10. Summary.-Among the purely military reasons for Ger- 
many's defeat, the following are perhaps the most noteworthy: ( I )  
faulty appreciation of the Allied intentions, which arose partly 
from Allied air superiority and partly from a fostering of the 
German error by the Allies before the landing in Normandy; ( 2 )  

the destruction of German war industries and communications by 
Allied air forces; (3) the initial German failure to provide de- 
fenses in depth in Normandy, with the result that, once the 
Atlantic  all had teen breached such reserves as mere available 
had to be used piecemeal; (4) the German stubbornness in fight- 
ing for every mile of ground, a t  tremendous expense of men and 
materials, which they could ill afford; ( j)  superior generalship, 
inexhaustible supplies and meticulous planning on the part of the 
Allies; (6) the two-front war, which Hitler himself had originally 
condemned but subsequently brought upon himself. 

(T. N. ; A. W. LE.) 

III. THE CHINESE-JAPANESE WAR (1937-45) 
A. PRIOR TO PEARL HARBOR 

T h e  overt act which made the Chinese-Japanese war inevitable 
was the Mukden incident of Sept. 18. 1931, when Japanese garri- 
sons in the vicinity of that important northeast city forcibly 
took over control from the Chinese authorities. But this incident 
was only a manifestation of a long-planned Japanese policy for 
continental Asia which became evident after the Chinese-Japanese 
\Var of i894-gj. This war resulted in Japan's occupation of Korea 
and gave the islarid empire a foothold on the mainland. 

1. B a c k g r o u n d  of War.--After the Russo-Japanese War of 
IgOq-oj, Japan officially proclaimed the annexation of Korea. At 
the same time it  began to exploit China's three northeastern 
provinces, obviously with a view to coliverting them into a base for 
the establishment of its continental empire. In  the wake of World 
War I ,  Japan extended its control from the northeast to north 
China. At this time it  acquired a mandate over the German islands 
in the Pacific xhich it began to fortify. Thus, wit11 the simul- 
taneous execution of Japan's twin programs of northward and 
southward expansion, what were later publicized as the New Order 
in East Asia and Sphere of Co-Prosperity in Greater East Asia 
gradually assuliled physical shape. Because of abundant coal and 
iron deposits and the agricultural products in the northeast which 
Japan needed, together with its available manpower, in order to 
fight for world hegemony, the northeast became the first victim 
of Japan's ambition for territorial conquest. But no sooner had 
i t  considered its exploitation of the northeast complete, than it  
began to proclaim .hat north China was its "lifeline." 

The Japanese adopted a policy of divide et  impera in interfer- 
ing with political and military affairs in China, Throughout the 
year? of internal strife after the inauguration of the republic, 
Japanese in~rigue or instigation in one form or another was always 
present. The Sorthern Punitive expedition, led by the Chinese 
Kuomintang, came to a successful end in 1928, and two years later 
national unification, though in crude outlines. became a reality in 
China. A unified China, however, was anything but agreeable 
and tolerable to Japan. The foreign policies of European and 
American nations were none too harmonious following the world 
economic depression of 1929 Capitalizing on this situation, 
Japan took a Sold step forward and invaded the northeast on 
Sept. 18, ~ 9 3 1 .  

.lfter taking Mukden, Japan adopted an attitude of caution and 
"pulse feeling." Not being prepared for the invasion, China, on 
the one hand, offered what resist~nce it could muster to the on- 
slaughts in Heilungkiang (northernmost province) and other 
places. On the other hand, it tenaciously maintained its adher- 
ence to the League covenant. the Nine Power treaty and the Anti- 
War pact and appealed to the League of Nations and the world at  
large. 

In a proclamation to the world on Nov. 14, 193 I , China pledged 
full support of the "sanctity of treaties" and urged the friendly 
nations signatory to the various pacts to "fulhll their obligations 

undertaken thereunder in order that pezce in the Far East and the 
world may not be endangered by Japan and that international 
justice and humanity may not be bludgeoned into submission by 
brute force." For China was thoroughly aware of Japan's de- 
signs. Consistently i t  warned the world that the northeast issue 
and the Sino-Japanese conflict constituted a vital, integral part of 
the over-all problem of world peace. 

China demanded the application of articles xv and xvi of the 
covenant of the League of Nations, which would mean imposing 
economic sanctions agzinst Japan, but without success. As the 
second choice, article x of the covenant was invoked. The result 
was the organization of the Lytton Inquiry commission of the 
League of Xations. 

On the eve of the arrival in China of the commission, Japan 
moved again. I t  occupied still more cities and towns in the north- 
east. I t  started hostilities in and around Shanghai (Jan. 1932) 
in an attempt to menace the Chinese national capital. Determined 
resistance by the Chinese brought Japan to the bitter realization 
of the futility of intimidation. So it signed an agreement with 
China for cessation of hostilities in and around Shanghai. 

Frustrated in the south, Japan turned its attention to the 
north. In March of the same year, i t  established puppet Manchou- 
kuo at Changchun, northeast railroad centre, with Henry Pu Yi, 
last emperor of the deposed Ching (Manchu) dynasty. on the 
throne. In addition, under Japanese instigation and coercion, a 
puppet Mongolian autonomous government appeared in Inner 
Mongolia. 

Aleanmihile, the general attitude of the League of Nations was 
one of appeasement and timidity. I t  was slow to act. Tt'orse stlll, 
the proposal of Henry L. Stimson, then U.S. secretary of state, 
which called for an appeal to the Kine Pomer treaty and the 
adoption of joint action by the member states, brought no response , 
from the powers in Europe. The impotency of international 
treaties and the Lezgue structure made Japan all the more au- 
dacious. 

Thus, the existing peace structure, the League of Nations, was 
flouted by Japan. Then the inevitable took place. Other aggres- 
sive, ambitious nations were encouraged to follow suit. Benito 
Mussolini invaded Ethiopia. Adolf Hitler marched into the Rhine- 
land, annexed Austria and dismembered Czechoslovakia. 

China, although nor. adequately equipped to wage a major war, 
was nevertheless impelled to hasten its preparation for such an 
eventuality. In  so doing it had to trade space for time. For 
instance, in the hostilit~es of 1933, despite the desperate resistance 
of its soldiers, China had to yield the provincial seat of Jehol, 
Chengteh and the Great Wall region to the invadmg Japanese. 

In this interval, Japan feverishly pushed forward its program 
of "specialization of North China," while China applied itself 
assiduously to consolidating its national unification. With na- 
tional defense as their objective, the Chinese renovated the army, 
developed an air force, improved ordnance by maximum possible 
standardization of arms, unified the national currency through 
the adoption of a fapi (legal tender) policy and within two and 
a half years rushed to ~ompletion the Canton-Hankow railway, 
beating a schedule which called for four years. 

2. The  Loukouchiao  Incident.-At this moment, Koki 
Hirota, Japan's foreign minister, adopted toward China a three 
point program for "readjustment" of Sino-Japanese relations. 
Under point one. "abandon the policy of playing one foreign coun- 
try against another," Japan demanded that China recognize the 
existence of Manchoukuo and its relation to Japan as protCgC. 

Point two, "iointly devise effective measures for preventing 
the spread of communism," was a demand for the privilege of 
stationing troops in certain northern provinces, apparently aimed 
at  the U.S.S.R. I t  was tantamount to a Sino-Japanese military 
alliance in the cloak of "joint defense against Communism," which 
would have pressed China into the aggressor camp as a satellite. 
Hirota's third point, calling for "economic co-operation," aimed 
at  expelling from China the economic Interests of Great Britain. 
the United States and other countries and giving Japan a monopo- 
listic position in their stead. 

In order to maintain a national independent existence while 
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upholding international justice and the interests of all friendly 
nations in China, the Chinese government flatly refused to con- 
sider these three points. This taxed further the "endurance" of 
the Japanese samurai. Encouraged by the ever-deteriorating situ- 
ation in Europe and the mounting influence of noninterventionism 
in the United States, Japan took another determined step forward 
and precipitated the Loukouchiao (Marco Polo bridge) incident. 

On July 7, 1937, a party of Japanese troops held a large-scale 
manoeuvre a t  Loukouchiao, on the outskirts of Peiping, and, de- 
claring that a soldier was missing, attacked the county seat of 
Wanping (at the southern end of Loukouchiao). The Chinese gar- 
rison resisted. The full-scale war which resulted was inevitable 
in view of the fact that Peiping, besides having been the Chinese 
capital for about 700 years, was the centre of Chinese culture and 
civilization and a vital strategic base in north China. 

In  a statement made at  Lushan, Kiangsi province, on July 17, 
to the nation's leaders in all walks of life, who had been invited 
to the famed summer resort for consultation on important prob- 
lems confronting the nation, Generalissimo Chiang Kai-shek pro- 
claimed the "arrival of the stage where it  is impossible to avoid 
the inevitable." The generalissimo specifically defined the mar 
as "a war between right and wrong, between good and evil, be- 
tween right and might, between justice and brute force, between 
the treaty abider and the treaty violator." He further asserted: 
"Once war has begun there will be absolutely no premature ces- 
sation or compromise. For we should realize that terms for such 
an alternative will be nothing but terms for a total surrender 
and destruction of the nation." Again, in his message of Oct. 10, 
1937, to the people of China, Generalissimo Chiang called their 
attention to the fact that the war was one of "seeking life from 
the jaws of death" and that it  "can by no means be concluded 
within a short time." 

Thus, with a determination steeled by indignation and the fight 
for survival, China went into the war. This determination sus- 
tained it  through the more than eight years of hard and bitter 
fighting. 

3. Strategy.-That China had to fight a long-term war was 
decided on the outset. This determined its strategy of attrition. 
In  view of the lack of time necessary for building up coastal and 
river defenses, the shortage of both heavy industries and heavy 
armament, the deficiency of the air force, a loosely knit trans- 
portation system founded on inadequate means of communication 
and the slowness and difficulties in obtaining foreign aid, the 
Chinese supreme command took the vital decision that the Chinese 
should not fight decisive battles in the coastal and river regions 
but should fight city by city and town by town, thereby luring the 
Japanese into deep inland penetrations. This strategy, not only 
wearing down but also spreading thin the Japanese strength, was 
known as magnetic warfare. 

Quite the reverse was the Japanese strategy. Encouraged by 
the easy success of their earlier adventures and whetted by sheer 
arrogance, the Japanese militarists were confident that the China 
campaign would not last more than three months. Following the 
conquest of China, they calculated that they could make use not 
only of their victorious forces but also of the newly subjugated 
manpower and material resources in their coming struggle for 
world hegemony. The Japanese, therefore, adopted a strategy 
of "a quick, decisive war" during the initial stage of the conflict. 
This strategy gave way to that of "a quick peace, a quick end" 
when Japan found China as undaunted and stubborn as ever despite 
the loss of Nanking, its national capital, and Wuhan, its heart. 
Japan, therefore, tried tp employ all means and devices to entice 
China into a negotiated peace. This attempt, however, failed. 
And in view of the rapidly changing world situation, the Japanese 
strategy for the third stage of hostilities changed again into that 
of "a war to sustain war." This strategy was accompanied by 
the much-vaunted mopping-up warfare. Comparable to task 
force operations, this latter strategy called for grouping of a 
sizable force to launch surprise attacks on vital strategic points, 
its main tasks being the dislodging of field forces. the nullifying 
of counteroffensive preparations and the plundering of materials. 
Such strategy was resorted to only when there was a shortage of 

military strength for distribution and when the best defense was 
offense. 

T o  meet the strategic changes of Japan, Chinese strategy also 
varied in formula from stage to stage, but its fundamental princi- 
ple remained unchanged. Without grasping this fact, there can 
be no true understanding of the evolution of the various battles 
during the Chinese- Japanese War. 

During the first days of the war, when the Japanese employed 
the strategy of a quick, decisive war, China avoided, wherever 
possible, large-scale, decisive battles. This was because Chinese 
military preparations in north China were yet incomplete, and 
Japanese heavy armament could easily be brought into full play 
on the vast plateaus there. Furthermore, the Japanese Kwantung 
army with its base in the already occupied northeast would have 
no diffieulty in furnishing reinforcements. When the Japanese 
drove westward into Shansi province, however, the Chinese were 
not hesitant to hit back and, in an east-west flanking assault in 
September in the vicinity of Pinghsingkwan (one of the Great 
Wall passes in northeastern Shansi) pounded the invaders se- 
verely. I n  Oct. 1937 three Japanese divisions, including two 
crack Kwantung army divisions, were dislodged from their strong- 
hold, Sinkow, on the north-south Tatung-Puchow railway, after 
suffering numerous casualties. When the Japanese fought back 
with large reinforcements, the Chinese withdrew to their bases 
in the Taihangshan and Chungtiaoshan ranges and clung like 
barnacles to the south Shansi triangle, which placed them in 
control of the four rail lines, the Peiping-Hankow, the Lunghai, 
the Chengting-Taiyuan and the Tatung-Puchow. These lines 
were used as bases for harassing and counterattacking the 
Japanese from behind. Another portion of the Chinese forces, 
following the loss of the northern section of the Tientsin-Pukow 
railway, retreated into the mountains south of Shantung and con- 
trolled the basins of the Yangtze and Huai rivers in anticipation 
of future fighting. 

China also offered stout resistance to the Japanese invasion of 
Shanghai on Aug. 13, 1937. In  this unfortified region, the Chinese 
defenders stood their ground for three months in defiance of the 
combined onslaught of the Japanese land, navy and air forces. 
Time and again reinforcements arrived from Japan, totalling ap- 
proximately 200,000 men. The Chinese retreated only after hav- 
ing exacted a large toll from the Japanese. China, too, paid 
very heavily in men. The battle, nevertheless, had a tremendous 
bolstering effect on the morale of both the fighting services and the 
civilians throughout the country. 

4. F a l l  of Nanking.--With Shanghai and adjoining Woosung 
in their pocket, the Japanese rumbled westward by land and by  
river and, with their mechanized units, swooped down on Nanking, 
allowing the Chinese front line troops little breathing spell to 
regroup themselves. They took Nanking on Dec. 13, 1937, and 
plunged into the biggest slaughter ever known in human history. 
Even civilians were roped together and mowed down by Japanese 
machine-gun fire for sport. Shocking crimes were committed 
against women. Hardly any female, ni th  the exception of some 
of those concealed within mission compounds, escaped violation. 
Even the very aged and the very young received no mercy from 
the invaders. What was worse, a great many were ruthlessly 
butchered after they had been raped. This wrote, in every sense 
of the term, the blackest page in the modern annals of mankind. 

China appealed to the League of Nations on Aug. 30, while 
hostilities were going on in and around Shanghai. On Oct. 30 the 
member nations signatory to the Nine Power treaty met in Brus- 
sels, Belg., but came to no agreement. The British ambassador, 
Sir Hughe Knatchbull-Hugessen, while travelling on the Nanking- 
Shanghai highway on Sept. 7, was machine-gunned by Japanese 
planes near Wusih (industrial town on the Nanking-Shanghai 
railway). 

A similar incident occurred on Dec. I 2 ,  when the U.S.S. "Panay," 
Yangtze river gunboat, was bombed and sunk by Japanese planes 
near Wuhu (rice town in southern Anhwei). These incidents 
well reflected Japan's defiance of the United States and Great 
Britain. 

On the eve of the fall of Nanking, the Japanese sent peace 
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overtures through the German ambassador, Oscar P. Trautmann, 
but these were rejected flatly by the Chinese government. 

T o  show its determination to fight the war to the end, even 
over a long period, China at this juncture announced the removal 
of the government to Chungking, 1,200 mi. up the Yangtze from 
Nanking. On the night before he evacuated Xanking, Generalis- 
simo Chiang Kai-shek in a press statement asserted that in enter- 
ing Nanking the Japanese were inviting ultimate defeat. By that 
he ruled out completely the possibility of peace negotiations. 

China, naturally, suffered a grievous blow in the loss of its 
national capital. Most of its troops, notwithstanding, succeeded 
in redeploying themselves in western Chekiang and southern 
Anhwei. These areas were held, till the end of the war, as bases 
of guerrilla warfare and counteroffensives against the Japanese 
rear. By virtue of its strategic location, Wuhan (the triple cities 
of Hankow, Wuchang and Hanyang) became the new headquarters 
of the Chinese supreme command. 

5. Vic tory  at T a i e r h c h w a n g ;  Defeat  at Wuhan.-In April 
1938 Chinese forces in Shantung and Hopei, taking advantage of 
the opportunity of moving into the hilly region of southern Shan- 
tung, scored a major victory near Taierhchwang, on the Tientsin- 
Pukow line. Two Japanese ace divisions crumbled in the battle. 
The significance of this victory was that it restored the morale of 
the entire Chinese rank and file, which had been impaired by the 
fall of Ndnking. 

X Japanese drive was launched against Hsuchow (important 
rail junction in northern Kiangsu) in May in an attempt to 
destroy the bulk of the Chinese strength in that sector but the 
invaders fell short of their objective. The fact was that the 
Chinese main force, after having given the Japanese considerable 
mauling, had long since retired to predesignated hill bases in 
southern Honan and northern Hupeh. 

Hsuchow won, the Japanese made for  the Wuhan cities, still 
bent on the realization of their fond hope of a quick, decisive war. 

According to the original plans of the Chinese supreme com- 
mand, the Chinese were to build up their counteroffensive strength 
west of the Peiping-Hankow and Canton-Hankow railways and to 
bide their time for fighting a decisive battle against the Japanese. 
Chinese resistance, however, was to continue east of the two rail- 
roads by capitalizing on the topographical advantages of the region, 
thus making the invasion as expensive as it could be for the 
Japanese and also trading space for time. Since Wuhan was the 
heart of China and a vital point on the Canton-Hankow railway 
and, moreover, since hills and marshlands were abundant on both 
sides of the Yangtze around Wuhan, i t  was decided to direct 
telling blows against the invading columns a t  the outer perimeter 
of the triple cities. 

The Japanese offensive started in June 1938, with the navy 
blasting its way up the Yangtze to penetrate the Chinese river 
defenses. In  a pincers movement, the invaders pushed one 
column from south of the Yangtze to attack the northern section 
of the Kiukiang-Nanchang railway with the object of covering 
the left flank as well as poising for a westward thrust. North of 
the Yangtze, the Japanese made a two-pronged advance. One 
prong wheeled westward along the river and another column 
fringed the northern foot of the Tapiehshan range on the Honan- 
Hupeh border in an attempt to seize Sinyang, on the Peiping- 
Hankow railway, and thus make a detour to the north of Hankow. 
The battle for the LVuhan cities began. 

The Japanese lunge at  Teian, on the northern Kiukiang-Nan- 
chang line, was a costly failure, while on the north side of the 
Yangtze the invaders also received setbacks in a number of sec- 
tors. All in all, as many as 1 2  Japanese divisions were called in, 
with repeated regroupings and replenishments. On Oct. 25 ,  1938, 
after a campaign lasting four and a half months, the Japanese won 
control of the Wuhan cities. 

Meanwhile, in south China, Canton, seat of Kwangtung province, 
also fell on Oct. 21 when the Japanese attacked the southern sec- 
tion of the Canton-Hankow line. This marked Japan's seizure 
of China's last seaport. 

With the conclusion of the battle of Wuhan, the Chinese- 
Japanese War entered a new stage, in which terrain gradually 

became strategically favourable to China. The Chinese main 
strength retired to previously-built positions west of the Peiping- 
Hankow and Canton-Hankow lines. The supreme command 
moved to Chungking. Further westward penetration by the 
Japanese was prevented by hazards and dangers in the Yangtze 
gorges. The fertile plain of Chengtu, provincial seat of Szechwan, 
afforded a granary in the interior; and the Yunnan-Indo-China 
railway and the Burma road brought to China, though in dribbles, 
supplies from other countries, thereby sustaining the Chinese 
resistance. 

Large Chinese forces, however, remained deployed in areas east 
of the Peiping-Hankow and Canton-Hankow railways, retaining 
strategic regions. To protect the left and the right flanks of 
Szechwan, the Chinese also massed considerable strength in the 
Siang river valley, north of the Yangtze, in Shensi west of the 
Yellow river (Hwang-Ho) as well as in the basin of Tungting lake 
(China's rice bowl) and mountainous western Hunan. In  fact, 
vast territory behind the Japanese lines remained under Chinese 
control. South of the Yangtze, the Chinese held southern Anhwei, 
eastern Chekiang and areas in Fukien, Kiangsi and Kwangtung; 
on the lower reaches of the Yellow river, they retained hilly south- 
ern Shantung, most of the Huai river valley and certain areas north 
of the Yellow river; in north China, they preserved the southern 
Shantung triangle despite several unsuccessful Japanese penetra- 
tions. On top of all this, the Chinese held off the Japanese for 
six years in the Taihangshan range (eastern Shansi) and more than 
four years in the Chungtiaoshan range (southwestern Shansi). 

All of the guerrilla operations to harass the Japanese rear were 
initiated by Chinese national troops which operated behind the 
Japanese lines or in adjacent areas. This Chinese strategy of 
advance through infiltration into the Japanese rear yielded ex- 
cellent results. I ts  execution narrowed the Japanese occupation 
of any locality down to the extent of a point or line rather than 
a large piece of territory. Thus, even after the loss of a hsien, 
or county, the original magistrate could continue his official 
duties in the surrounding villages inasmuch as the Japanese oc- 
cupied only the county seat. Likewise, the governor of a province 
would still be able to carry on his administration within his 
province even though his capital had been lost. 

In the costly capture of Wuhan, Japan began to realize the 
difficulties of military subjugation. Therefore, the war cabinet 
under Prince Fumimaro Konoye changed to the program of a 
quick peace, a quick end. To that end, every artful stratagem was 
exploited; and, in order to slacken the Chinese army's will to fight, 
propaganda was dosed out that Japan was willing to cease fighting 
first. All these overtures of peace were spurned by the Chinese 
generalissimo. 

Realizing that i t  could no longer hope for a negotiated peace, 
Japan, in the winter of 1938, entered into liaison with the Chinese 
arch defeatist, Wang Chinp-wei. Wang deserted from Chungking 
to the Japanese side, and March 1940 saw the inauguration of his 
puppet regime in Nanking and the conclusion of a Japan-Wang 
secret treaty. In  these events the Japanese designs for establish- 
ment of a New Order in Greater East Asia were fully exposed. 

Japan, on the one hand, tried to work for the disintegration of 
the central government in Chungking. On the other, beginning 
in May 1939, the Japanese carried out unremitting and indiscrimi- 
nate bombing of Chungking and other cities in the interior. 

China at this time was under most trying circumstances, both 
internally and externally. Its official invocation of articles xvi and 
xvii of the League covenant in Sept. 1938 had failed to bring any 
tangible result from the League except denunciation of the 
Japanese use of poison gas and adoption of a report urging the 
member states to abstain from any action that would weaken 
China. The League council meetings the following year, in Janu- 
ary, May and September, again failed to achieve the collective 
application of article xvi of the covenant, aside from the passing 
of a resolution requesting the member states to "hold consulta- 
tions to consider individually measures to aid China." As it  was, 
China's only consolation was the branding of Japan as an aggressor. 

What tormented China most a t  this juncture was the growing 
paucity of war supplies. Although i t  was capable of producing 
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acceptable light arms and ammunition, there was an acute shortage the Hunan capital, Changsha. But they were thrown back with 
of raw materials. Conversely, Japan, through its open sea lanes, heavy losses as the result of fierce Chinese resistance and en- 
shipped in all the U.S. scrap iron and metals and all the U.S. and circling operations at  the perimeter of the city. I n  November a 
Netherlands Indies gasoline it could possibly get. fresh Japanese push started in south China, resulting in the occu- 

Having attained its objective of blockading the south China pation of Nanning, Kwangsi capital, and other localities in south- 
coast through the occupation of Canton, Japan plunged headlong ern Kvcrangsi. However, in the ensuing encounters a t  Kunlunkwan, 
into the planned realization of its "Greater East Asia co-prosperity strategic mountain pass (northeast of Nanning), which culminated 
sphere" design. It occupied Hainan Island and the Spratley in  the Chinese recapture of the pass and the Japanese retreat t o  
Islands, respectively, in February and March 1939. Upon the the city of Nanning, the Japanese lost very heavily. (The Chinese 
invasion of Hainan Island, Generalissimo Chiang Kai-shek regained Nanning in the following October and, three years later, 
sounded a warning to the world that it was "the 'Mukden Incident' in Oct. 1944, lost it  to the Japanese again.) I n  M a y  1940, in  
of the Pacific," but i t  drew no attention from the nations con- order to remove the Chinese threat to the Wuhan cities. the  
cerned. Japanese started separate drives in southern Honan and northern 

6 .  Si tua t ion  A f t e r  O u t b r e a k  of European  War.-The out- Hupeh. Taking advantage of their mountainous positions in Tung- 
break of ~ilar in Europe in Sept. 1939 removed the big nations pehshan and Tahungshan on the Honan-Hupeh border, the Chinese, 
still farther from the far eastern arena. They strengthened their in a flanking movement, sent the Japanese back. 
so-called appeasement policy and continued to give up pawns to But a t  that time the war situation took a critical turn. I n  
Japan. June China lost Ichang, trading town in western Hupeh and gate- 

China, on the other hand, wavered not a whit in its determination way to the Yangtze gorges, thus giving the Japanese a greater 
to carry on resistance. In  an address of the Chinese generalissimo threat against Chungking. Thereupon, in August, the Japanese 
before the People's Political council on Sept. 10 of the same year, subjected Chungking to successive, terrific air bombardments bu t  
he asserted: ". . . Tne Sino-Japnnese conflict is not merely a again failed to break China as anticipated. Rather, the Chinese 
world issue but one of the utmost importance. The present tur- went on building industries in the interior in  preparation for a 
moil in the world is due mainly to Japan's wanton invasion of protracted struggle. 
Chinese territory and violation of international pacts, thereby 7. Japan 's  Pre-Pearl  H a r b o r  Offensives.--In 1941, desirous 
jeopardizing world peace. IVe of China are fighting to perpetuate of playing its part in the global theatre, Japan made repeated 
our national independence and existence, and also to check the attempts to crush the Chinese field forces and eliminate the 
rise of international gangsterism, of which Japan is the ringleader, Chinese menace to their rear. I n  January they staged a fresh 
as well as to uphold justice and peace under the sun. In short, drive in southern Honan, throwing in huge forces. Chinese op- 
the Sino-Japanese war was the starting point of a general conflict, erations taking advantage of the mountainous terrain of Tung- 
and is the real center of the present world-xide struggle." I n  pehshan and Tahungshan again compelled the Japanese to retreat 
that same year, on Oct. 29, the generalissimo declared at a military from Nanyang to the Sinyang sector on the Peiping-Hankow rail- 
conference a t  Hengshan (southwest of Changsha, seat of Hunan way. A violent battle was fought in northern Kiangsi in March 
province) that "we must fight on till the world war is ended and when the Japanese attempted to seize Shangkao, southwest of 
righteousness and justice fully vindicated, and only then shall Nanchang (provincial seat), with the aim of clearing up the hilly 
we have attained our final victory." northwestern part of the province, a mounting threat to the flank 

In the continued execution of the appeasement policy of the big of the Japanese in case of a swoop oil Changsha. The Japanese 
powers, Great Britain, on June 19. 1940, signed the Tientsin agree- not only failed in this attempt but suffered greatly as the result of 
ment with Japan and on July 18 declared closure of China's only a Chines.: task force attack. In  May the Japanese carried out an- 
remaining international outlet, the Burma road, for a period of other operation on the worst appendix behind their lines, the 
three months. On the day follo~ving the signing of the Anglo- Chungtiaoshan range, against which they had during the preceding 
Japanese Tientsin agreement, France, too, concluded a Franco- j years launched more than 15 unsuccessful attacks. This last ap- 
Japanese agreement, which closed the Yunnan-Indo-China route pendectomy proved a success, but part of the Chinese defensive 
of transit. On Sept. 2 2  an agreement mas concluded between force broke through and infiltrated into the Japanese rear. 
Japan and Indo-China, permitting Japanese troops to enter Indo- However, the Chinese remained hostilely entrenched in the Tai- 
China in three columns and to use the airfields in southern Indo- hangshan range, an additional thorn in the flesh of the Japanese. 
China as bases for bombing south~vest China. On Sept. 29, in full Consequently, in Oct. 1941, when the Japanese in the Yellow river 
appreciation of nazi Germany's military supremacy, Japan officially valley crossed over the flooded areas to attack Chengchow, key 
signed a tripartite pact u-ith Germany and Italy. city in central Honan and rail junction of the Peiping-Hankow and 

Following a directive to stop the licensing of aviation gasoline Lunghai lines, they were intercepted and forced to retreat. This 
shipments to Japan in August. the United States on Oct. 16, 1940, was partly because of frontal Chinese resistance and partly be- 
placed an embargo on the export of scrap iron and steel to the cause of the harassing of the Chinese in the Taihangshan range, 
isldnd empire. Two days later, on Oct. 18, the Burma road was another testimony to the success of the Chinese strategy of ad- 
reopened, after three months of closure. Xot until July 1941, vance through infiltration into the Japanese rear. In  the same 
however, did the Ketherlands Indies begin to stop shipping oil to year, in September, the Japanese made another drive on Changsha 
Japan. but took another defeat a t  the beginning of October. 

In  this period, Japan was becoming increasingly aware of the On April 13, 1941, Japan and the Soviet Union signed a neutral- 
futility of its plan for a quick peace, a quick end, and of the ity pact. They mutually recognized Manchoukuo and Outer 
tremendous development of a global struggle. With the view, Blongolia. Two days later, Pres. Franklin D. Roosevelt declared 
therefore, of conserving its military strength and, simultaneously, that the United States had begun listing materials for China under 
of exploiting the material and manpower resources in occupied the Lend-Lease act such as had been extended to Great Britain 
China through the various puppet regimes, Japan reoriel~ted its and Greece. H e  said: "China likewise expresses the magnificent 
China program and decided upon a war to sustain war plan. will of millions of people to resist the dismemberment of their 
This new program, as announced, was also one for long-term war- nation. China, through Generalissimo Chiang Kai-shek, asks our 
fare, long-term reconstruction. In the northeast, fresh impetus help. America has said that China shall have our help." 
was given to the development of the coal and iron industries. 
In  the other occupied areas the Japanese established so-called B. AFTER PEARL HARBOR 

national policy companies to issue paper currency and readjust 1. O n e  Wor ld  War.-The bold Japanese attack on Pear1 Har- 
taxation in order to absorb resources and materials. bor in Dec. 1941 changed not merely the war situation of the 

Meanwhile, Japan's military blockade and pressure against world but also, in a much greater degree, the war situation in the  
Chungking continued. In  the month following the outbreak of far east. I t  marked the integration of the far  eastern front and 
the European war (Oct. 1g3g), the Japanese staged a big drive on all other fronts into the global theatre. 
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I n  conformity with its consistent stand fcr international pledges 

and commitments, China on the day following the sneak Japanese 
attack declared war against the three major axis nations, Japan, 
Germany and Italy, Until this date China had not formally de- 
clared war on Japan lest the latter's belligerent status permit 
interception and seizure of China-bound military supplies on the 
high seas. There was no ground for such apprehensions now. 
Although the outbreak of war in the Pacific had a most stimulat- 
ing effect on China, it entertained no overoptimism as to the con- 
duct of the war during the initial stage. Rather, it was 
anticipating another interval of great tribulation. 

Inadequate preparation in the beginning of the Pacific war 
caused a series of Allied reverses and setbacks-the successive fall 
of Guam, the Philippines, Hong Kong, Singapore and Rangoon. 
Not  only was the Burma road closed, but the hostilities spread to 
China's back door, Yunnan province. 

I t s  own difficulties and hazards notwithstanding, China as- 
sembled three of its crack armies, the sth, the 6th and the 66th, 
which it  had reserved for a general counteroffensive, and force- 
marched them to the Burma border to assist the Allied forces. 
Repeated negotiations with the Allied authorities gained the 
Chinese expeditionary force entrance into Burma and had it  
placed under the U.S. general, Joseph W. Stilwell. By that time 
the Japanese had already penetrated into Burma from Indo-China 
and Siam. 

The  Chinese on March 25, 1942, launched a vigorous offensive 
against the Japanese converging on Toungoo, important rail city 
in  lower Burma. But because of the lack of time for developing 
an Allied air force capable of supporting ground troops and the 
disunity of Allied command coupled with army supply difficulties, 
the general battle order deteriorated into fighting by isolated 
units. The disparity between the Allied and the Japanese forces 
widened even more because of the latter's superior air might and 
easy sea supply. After a bitter defense of more than ten days the 
Chinese expeditionary force retreated because of lack of reinforce- 
ments. 

Undaunted, the Chinese carried on the campaign on the Burma 
border. In  the middle of April, a t  great risk, they rushed to 
the rescue of a besieged Allied force at  Yenangyaung on the Irra- 
waddy river. After two days and nights of terrific fighting the 
Chinese breached Japanese defenses and reached the Allied troops, 
including several high-ranking commanding officers. 

Western Yunnan was invaded when Lashio, Burmese terminal of 
the Yunnan-Burma highway (April 29), and Wanting, highway 
town on the Yunnan border, fell to the Japanese. Enormous losses 
were suffered by the Chinese expeditionary force, including the 
loss of Divisional Commander Tai An-lai of the 200th division. 
When the Burmese campaign was pronounced definitely lost, a 
part of the Chinese troops withdrew to Chinese soil, and another, 
led by Lieutenant Genera? Stilwell, retreated to Eedo on the 
eastern Indian border. This latter Chinese force, upon regrouping 
and training in India, later played a vital role in the Allied coun- 
teroffensive in Burma. 

Generalissimo Chiang Kai-shek accepted supreme command of 
the China theatre of war on Jan. 3, 1942, and the Pacific war com- 
mand was established in Washington, D.C., on March 30. Thence- 
forth, a more co-ordinated strategy was made possible between 
China and its allies. 

Nevertheless, China's chief problem remained. I t  was the 
complete paralysis of its overland conimunication with the outer 
world and the inadequacy of its air transport. The most effective 
aid it  received then was from the American Volunteer group 
(later known as the "Flying Tigers") formed in Kunming (Yun- 
nan capital) by the U.S. Major General Claire L. Chennault in 
Aug. 1941. Scores of air victories were won by these airmen 
over the Kunming region, thereby reducing Japanese air raids 
on other interior cities. On July 4, 1942, the duties of the Ameri- 
can Volunteer group were taken over by the agrd fighter squadron 
of the United States army air force. In  March 1943 the 14th air 
force of the Vnited Stares army was officiaily inaugurated, and, by 
the latter half of that year, China had gradually gained control 
of its air domain. 

2, New Japanese 0bjectives.LAftea the Pearl Harbor out- 
rage the Japanese continued and intensified their war to sustain war 
program on the China front whereby Chinese resources and man- 
power were exploited to sustain Japanese military operations on 
other fronts. At this stage the Japanese war blueprint had a 
threefold objective: ( I )  to intensify its military blockade and 
blows against China; ( 2 )  to destroy the Chinese air bases in order 
to curb U.S. air activity in China; and (3) to make maximum ex- 
ertions to put a corridor through the continent in view of the 
growing shortage of seaworthy vessels and the mounting U.S. air 
menace. The Chinese formulated a new operational plan aimed 
at smashing these Japanese objectives and thus achieving their 
twin objectives of protracted warfare and attrition. In the mean- 
time, they tried to build up their combat strength, paving the way 
for a co-ordinated action with the anticipated Allied general 
counteroffensive. 

Toward the close of 1941, Japan, intent upon accomplishing its 
first military objective as outlined above, pitted a large army 
against Changsha for a third time. Against this fresh drive the 
Chinese prepared a much better timetable than on the previous 
two occasions. The Chinese garrison in the city of Changsha stub- 
bornly resisted the invasion, thus neutralizing large Japanese 
forces, while its own position remained firm and unshaken. Other 
Chinese units, deployed on the exterior lines, closed in on the 
Japanese in a counterencircling movement and gave heavy blows 
to group after group of Japanese reinforcements. On Jan. 15, 
1942, came the wholesale debacle of the invading army after hav- 
ing suffered heavy casualties. 

With a view to consolidating their hold on north China, the 
Japanese launched so-called mopping-up operations against the 
Chinese-held Taihangshan range in the summer of 1943. This 
was the third drive the Japanese had made against that region. 
Outnumbered and with their supply line severed, the Chinese gave 
up their mountain base in early August. 

Simultaneously in western Hupeh, the Japanese, in he& 
strength, lunged forward from the south side of the Yangtze, along 
the northwestern corner of the province, reducing the important 
pass of Yuyangkwan (southwest of Ichang). The Japanese push 
was aimed at  a westward thrust against Enshih, war capital of 
Hupeh, thereby threatening Chungking, and also at  a southward 
thrust against Changteh on the west bank of Tungting lake. The 
Chinese struck back, taking advantage of their mountainous posi- 
tions, delivered a serious blow to the invaders and compelled them 
to retreat on May 31. 

On Nov. 2, 1943, the Japanese massed a strength of more than 
100,ooo men and hurled them against Changteh in a full-scale 
attempt to seize the rice bowl of Tungting lake and to threaten the 
left wing of Changsha. Changteh changed hands several times 
but was finally retaken by the Chinese after five days. The battle 
ended late in December in favour of the Chinese. Japanese losses 
were high and, testifying to the severity of the fighting, the Chinese 
lost three division commanders. Effective Chinese air support was 
the most important factor for this victory; it was the first time 
throughout the China war, which had entered its 6th year, that as 
many as 280 interior-based bombers had been thrown into a 
single battle. 

The Japanese northern Burma and western Yunnan campaigns 
were also integral parts of their general operations during this 
period. 

In order to attain its second post-Pearl Harbor military objec- 
tive'on the China front, the Japanese carried out widespread 
sorties and sweeps against the Chinese air bases, particularly those 
built for the U.S. air force. At a time when there was a critical 
shortage of machinery and instruments in China because of the 
Japanese blockade, construction of these air bases in many cases 
involved use of hundreds of thousands of labourers, and often- 
times several months were spent for the completion of a single 
base. 

These bases presented a positive menace to the Japanese, all 
the more so since the Lieut. Col. James H. Doolittle raid on Tokyo, 
Yokahama and Osaka on April 18, 1942. The battle of the 
Chekisng-Kiangsi border in the summer of 1942, though in itself 
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a mopping-up operation, was primarily designed to neutralize 
the largest seaboard airfield at  Chuhsien in eastern Chekiang. 
Likewise, the Japanese objective in the drives on Suichuen and 
Kanchow in southern Kiangsi in Jan. 1944 was the destruction of 
the airfields in those localities. In  addition, they sought to 
achieve full possession of the Canton-Hankow railway. The 35 
days of fighting that ensued took a heavy Japanese toll. 

In October of the same year, the Japanese attacked and took 
the twin Kwangsi cities of Kweilin and Liuchow, also because they 
were important strongholds of the Chinese and U.S. air forces. 
In May 1945 the Japanese threw their last stakes into an all-out 
assault on the Chihkiang airSeld in western Hunan but underwent 
a disastrous defeat a t  the hands of newly trained Chinese ground 
forces supported by air operations. 

As a necessary move toward the attaining of its third military 
objective in post-Pearl Harbor China operations Japan tried to 
gain full control of first the Peiping-Hankow line and then the 
Canton-Hankow line, thereby forming a corridor from the south 
to the north of China to be linked with the main military trans- 
portation artery of Indo-China and Burma. This need became all 
the more pressing to the Japanese in view of the extensive U.S. 
bombing operations in the Pacific theatre. Thereupon, the 
Japanese, a t  the end of April 1944, took Chengchow, Honan, 
strategic city on the northern section of the Peiping-Hankow rail- 
way, and, in May, fought into Loyang with the object of consoli- 
dating their defenses west of the railway. By June 17, 1944, they 
had won complete control of the entire line. 

Moving toward its next objective, full possession of the Canton- 
Hankow railway, Japan brought up ten divisions early in May 
and threw them into what was its fourth drive on Changsha. 
The Hunan capital fell on June 19 as the result of a flanking 
movement by large Japanese forces from the east and west wings. 
Pushing south along the Canton-Hankow line, the invaders con- 
verged on Wengyang, important rail centre in southern Hunan, 
with good airfields. The Chinese garrison of rhe city, the 10th 
army, was ordered to make a determined stand at  all costs in order 
to upset the Japanese military timetable for occupation of the 
entire length of a transcontinental line of communication. This 
lone Chinese force checkmated the Japanese advance for 48 days 
and fought virtually to the last man. The battle for Hengyang, 
though finally lost on Aug. 8, went down in hisrory as one oi the 
most heroic defense actions in the Chinese-Japanese War. 

Though the Japanese succeeded in occupy!ng the whole Canton- 
Hankow line, the lack of time for repairs prevented through traffic 
even by the conclusion of the war. The four Changsha battles, 
the Hengyang defense and several major encounters on the Peiping- 
Hankow line, therefore, were closely related to the global war. 

3. Shansi  Front.-A summary of the Shansi front is essential 
before the general war situation in China on the eve of the all-out 
counteroffensive is described. 

Ever since the Japanese invasion of Shansi and seizure of the 
Tatung-Puchow railnay in 1938, practically the whole of western 
and northern-Shansi, with the exception of a handful of hsien 
(counties), had been under Japanese control. In reality, the 
contending forces kept a vigilant watch on each other across the 
Yellow river. 

That the Japanese never pushed across the Yellow river for 
westward thrusts was the result of two causes. In the first place, 
such attempts would have made heavy claims on men and caused 
an overextension of their supply line. The other cause was purely 
political in character. The Chinese Communist party possessed 
armed troops, which at  the outbreak of war hardly exceeded 10 .~00  
men. When the hostilities began, the Communist party had an- 
nounced its acceptance of the Three People's principles of Sun 
Yat-sen, its support of the national government and its obedience 
to the command of Generalissimo Chiang Kai-shek in the nation's 
united resistance to Japanese aggression. 

The Chinese Communists participated in the battle of Pinghsing- 
kwarl in northeastern Shansi; but, after the Wuhan battle, they 
went counter to their promises. Insiead of obeying the supreme 
command, they tried to develop their own strength to be used in a 
future struggle for political power and to carry out their Com- 

munist revolution. For  that purpose they made frequent attacks 
on national troops in order to seize weapons from them. Being 
fully preoccupied with the resistance campaign against a power- 
ful foe, the Chinese government was unable to prevent such at-  
tacks. The Communist activities, therefore, sorely grieved the 
government. I t  was precisely with the purpose of exploiting and 
intensifying this internal strife in China that the Japanese had 
abstained from crossing the Yellow river and attacking Shansi 
province. 

4. Increased Air Transport.-Besides devising effective 
measures to thwart the three major Japanese military moves in the 
post-Pearl Harbor period, China held to the strategy of protracted 
warfare pending aid fiom the Allies and, a t  the same time, reor- 
ganized and renovated its army in order to co-ordinate it with the 
future Allied counteroffensive. But everything hinged upon the 
reopening of international communication lines and the inflow of 
Allied arms and war materials. 

From July 1942 on, U.S. supplies began trickling by  air into 
Kunming, Chinese terminal of the China-India shuttle, via the 
Himalayan "hump." Not until the formation of the United 
States 14th air force in the fo!loming year, however, was there air 
cover or protection and a subsequent increase in air cargo tonnage. 
Hardships and hazards undergone by these "hump" fliers wrote 
a brilliant record of bravery and seif-denial. Most of the cargo 
flown in was aviation gasoline and equipment, which were sorely 
needed by the Chinese. There was no way of bringing in heavy 
arms, and only limited quantities of other arms were flown over 
the Himalayas. For these reasons, China pooled its resources 
with its allies to hack out the Stilwell road from Ledo on the 
eastern frontier of India to Yunnan and laid an oil pipe line through 
the entire length of the highway. I t  also fought a bitter battle 
to reopen the old Burma road and even had to fight for control 
of certain sections of the Stilwell road. 

By then the United States had a fairly large and powerful air 
Eeet based in China, and the huge airfields under construction in 
various places in Szechwan came into use one after the other. 
By 1944 China-based U.S. superfortresses were shuttling back 
and forth between China's interior and the Japanese empire on 
bombing missions. Contributory to the success of these raids 
was the intimate collaboration between the Sino-American Co- 
operation organization and the United States navy, which supplied 
military intelligence and reports on weather conditions along the 
China coast. 

5. Japan 's  Las t  Adventure.- The Chinese army that was re- 
grouped and trained by U.S. instructors for the general counter- 
offensive was composed of two portions. One portion comprised, 
in addition to the India-based Chinese troops as its cucleus, air- 
borne men and officers selected for their good qualities from 
among various units within China. The second pcrtion consisted 
of a selected number of interior-based units transferred to Kun- 
ming and vicinity to be re-equipped and given intensive training 
by U.S. army perscnne?. Both were intended for performing 
China's role in a co-ordinated Allied counteroffensive against 
Japanese-held Burma. 

Just as these picked troops were in training in Yunnan and the 
Chinese were still nursing their ~vounds sustained ir, the battle 
of Changteh, the Japanese, in the winter of 1944, drove with a 
powerful force into Kweichow from nortlrwestern Kuangsi, head- 
ing toward Tushan, railroad arid highway junction. The sudden 
and swift Japantse advance threatened the rear of Kweiyang 
(provincial seat of Kweichow) and China's war capital, Chung- 
king. The Chinese fought back, m,;kJrig use of the favourable 
topography, and, by the beginr:ing of ~ e c e m g e r ,  forced the 
Japanese to retreat. Thus, the last Japanese a6venturous move 
in China failed. 

At that time Generalissimo Chiang Kai-shek sent out a "Join the 
-4rmy ! "  call to the students of universities and secondary schools 
throughout China. I t  instantaneously brought to the colours nine 
divisions of students. This marked another forward step which 
China took to pit its strength against the Japanese in co-ordinat:on 
with future Allied landings and counteroffensive operations against 
Japan. 
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China's 6 India-based divisions and about 10 Yunnan-based di- surrender instrument for the China theatre in  the presence of 

visions (there were 36 divisions at  the time of the Japanese sur- Gen. Ho Ying-chin, commander in chief o i  the Chinese army and 
render), in co-ordination with Allied forces, opened up well-timed personal representative of Generalissimo Chiang Kai-shek, su- 
assaults and counteroffensives separately in north Burma and preme commander of the China theatre. Thus, the Chinese- 
western Yunnan. Japanese War of 8 years and 2  months or, rather, the continuous 

On the north Burma front, they captured nlaingkwan on Chinese-Japanese hostilities of I A  years after the Mukden inci- 
March 5, 1944, and Kamaing shortly afterward. On June 2 6  dent, were brought to a victorious conclusion. 
they took Mogaung, important Japanese base in northern Burma, The area in which China was to accept the Japanese surrender 
virtually putting out of existence the Japanese 18th division. comprised China and Indo-China north of latitude 16' N., but 
Meanwhile, a Chinese task force, in collaboration with U.S. units, excluded the Japanese Kwantung army in the northeast, which 
made a daring penetration against Myitkyina, important rail town was to surrender to the Soviet Union. The surrendering Japanese 
in northern Burma, and in one swoop captured the city's airfield. troops, which represented the entire remaining Japanese strength 
The  city itself fell on Aug. 3, thereby removing for the Allied during the closing stage of the war, totalled about 1.300,ooo (in- 
air transport command the danger of Japanese air interception and cluding about 30,000 in northern Indo-China but excluding those 
the hazards of "hump" flying. in the northeast). These were the troops which had been pinned 

On the western Yunnan front, on May 10, 1944, the Chinese down in China during the final phase of the war and which other- 
effected a forced crossing of the swift Salween river and battled wise could have been used in other war theatres. This was the 
their way, inch by inch, through the most difficult mountainous net result achieved through China's magnetic warfare strategy. 
terrain and under adverse weather conditioris. By Sept. 7, Sung- Throughout the war of more than 8 years, 22  large-scale battles, 
shan, Japanese stronghold in western Yunnan, was recaptured, I,I  I7 major encounters and 38,931 minor engagements took place. 
thus reopening the important Huitung bridge spanning the Salween. China's total casualties amounted to 3,211,419 officers and men, 
On Sept. 14, another Japanese stronghold, Lungling, fell. With including 1,319,958 killed, 1,761,33 j wounded and 130,116 miss- 
these achievements, the Chinese were now able to start the con- ing. Altogether, 14.050, j 2 1  able-bodied men were conscripted. 
struction of the northern section of the Stilwell road. Civilian casuaIties were far heavier; they included victims of 

In  Jan. 1945 Wanting, the last Japanese base on the old Burma shellfire, air raids and slaughter; those who were killed while 
road, was recovered. By the end of that month the historic junc- constructing roads and airfields or transporting military and food 
ture of Chinese forces striking from the north Burma and Salween supplies to the front; and war refugees who fell exhausted by the 
fronts took place at  Maymyo in eastern Burma. which marked wayside. 
another significant Allied success and rendered possible the repair- Losses of public and private property, including that either 
ing of the old Burma road. These troops from the two fronts, destroyed or Tvasted, were incalculable. 
fighting in well-nigh unnegotiable territory and inclement weather, Aside from strategical mistakes, Japan's failure may be traced 
demonstrated a tenacious combat spirit and achieved an excellent to four other causes: ( I )  the militarists' underrating of the op- 
battle tally that formed an important chapter in the war history of ponent's strength; ( 2 )  the absence of far-sighted statesmen a t  
the Allies. the helm of the state and the frequent conflicts inside of the 

Attesting further to the combat strength of these newly trained militarist groups which controlled the government, as evidenced 
Chinese troops on their own soil, which had already been well- by the repeated cabinet changes in wartime Japan; (3) Japan's 
demonstrated in the Salwe-n offensive and the battle for Chihkiang faith in the supremacy and dominance of military force over 
(allied air base in western Hunan), were the Chinese counter- everything else; (4) a nationalism which centred on loyalty to the 
attacks against Kweilin and Liuchow (Kwangsi cities) at the emperor and developed a feudalistic national character. Added 
end of April 1945. The Chinese advanced in two separate col- to these was the blending of technological research with the wor- 
umns. ship of military force, which rendered it  difficult for the Japanese 

Dne prong restored Nanning, border town near Indo-China, to live peacefully with other racial groups in the modern society of 
toward the close of May and by the middle of June was con- nations. 
verging on the Liu river. Another prong made for Ishan, rail town The Japanese claimed that they knew China and were well- 
northwest of Liuchow on the Kweichow-Kwangsi railway, which grounded in China, having an understanding of the individual 
changed hands time and again. Well-co-ordinated assaults by both habits and traits of Chinese political and social figures. As a mat- 
columns caused the Japanese to evacuate Liuchow a t  the end of ter of fact, they saw only the individual trees, not the whole forest. 
June and Kweilin at the end of the following month. By then the China's military might at that time was far weaker in comparison 
weakening of the Japanese fighting strength became even more with Japan's, but Japan did not know: ( I )  that China's vast 
obvious. territory was a force; (2 )  that China's teeming population was a 

6.  Surrender.-Following the capitulation of nazi Germany in force; and (3) that China's national characteristic of tenacious 
May 1945, sea battles moved ever closer to the Japanese home- resistance against any foreign rule, a legacy of China's long, 
land while intensified air assaults were made upon important continuous history and culture, when blended with national con- 
Japanese cities. I n  China, increasingly high-degree co-ordination sciousness developed by the Three People's principles of Sun 
of Sino-U.S. combat strength for the continental counteroffensive Yat-sen, was also a vital force. That any aggressive act in China 
was being attained. Japan itself realized that i t  had lost the con- would constitute a threat to world peace and therefore a grave 
test. world problem baffled Japan's understanding and appreciation 

China, the United States and Great Britain, on July 26, jointly even more. 
announced the Potsdam declaration. On Aug. 6 the first atomic I t  seemed a miracle to many that China, despite its inferior 
bomb was dropped on Hiroshima, and, three days later, the second military might, was able to resist the Japanese aggression for 
atomic bomb fell on Nagasaki. On Aug. 9 the soviet government more than eight years. Of course, the final victory was won by 
declared war on Japan. China in co-ordination with its allies. Nevertheless, during the 

On the afterffoon of Aug. 10 Japan's surrender offer, accepting first four and a half years of war China fought singlehanded 
the Potsdam terms, was forwarded to the Allies through the gov- against powerful Japan. Especially during the two years and 
ernmerits of Switzerland and Sweden. After four days, the Japa- more following the war in Europe, it  struggled with a prospect 
nese government officially proclaimed Japan's unconditional sur- darkened almost completely with gloom and dismay. But it never 
render on Aug. 14. weakened or cringed from the Japanese. The integration of the 

On Sept. 2 the representatives of China's supreme command China front with the other sectors of the world after the outbreak 
participated in the formal signing of the instrument of Japanese of war in the Pacific, the initial reverses of the Allies and the 
surrender aboard the U.S.S. "Missouri" in Tokyo bay. In Nan- subsequent "Europe first" strategy-these forged China ahead, 
king, on Sept. 9, Gen. Yasutsugu Okamura, commander in chief with greater hope but in more intense tribulation, until the win- 
of the Japanese expeditionary anny in China, officially signed the ning of the ultimate triumph. (C. P.-LI.) 
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IV. THE WAR IN THE PACIFIC 

A. THE PERIOD OF JAPANESE CONQUESTS 
1. T h e  Japanese P l a n  of Conquest.-The Japanese entered 

World War I1 with relatively limited objectives in mind and. con- 
trary to the classic principles of warfare, had no plan to press home 
their attacks by meeting and defeating the main bodies of the 
Allied forces opposing them. Japan's offensive plans thus called 
simply for the occupation of an area they designated the Greater 
East Asia Co-Prosperity sphere, part of which they had seized be- 
fore Dec. 1941. The region included Korea, Manchuria, China, 
French Indochina, Malaya. Burma, the Philippines and the Nether- 
lands East Indies, as well as the Japanese empire as it existed 
before the Manchurian incident. To protect the Greater East 
Asia Co-Prosperity sphere against attack from the east, the 
Japanese were prepared to develop a defensive perimeter extend- 
ing from the Kuriles on the north, southward through the Mar~ana 
Islands and Wake, the Marshall Islands and the Gilbert Islands 
to Rabaul, on New Britain of the Bismarck archipelago. The 
Japanese expected that the quick occupation and development of 
this vast region, coupled with a crippling attack upon the U.S. 
Pacific fleet, would lead ultimately to a negotiated peace which 
would leave Japan in possession of most of the Greater East Asia 
Co-Prosperity sphere. 

The time the Japanese began their expansion into British, Dutch 
and United States possessions was chosen by reason of weather 
considerations, because further diplomatic negotiations seemed 
futile and because growing Allied air, land and sea power in the 
Pacific boded ill for the success of the initial offensive moves. The 
final Japanese decision to attack was made during November, and 
the first assaults took place on Dec. 7, 1941 (Dec. 8 west of the 
Hawaiian Islands). 

2. P e a r l  Harbor.-Beginning an almost unbroken series of suc- 
cesses. the Japanese mounted a surprise air attack against the U.S. 
Pacific fleet a t  Pearl Harbor, Hawaii. The attack was executed 
by about 360 planes from 6 Japanese carriers which, with 2 bat- 
tleships, 2 heavy cruisers, 11 destroyers and miscellaneous other 
ships, comprised the Pearl Harbor striking force, under Vice-Adm. 
Chuichi h'agumo. U.S. Pacific fleet units at Pearl Harbor com- 
prised 70 combat vessels and 24 auxiliaries, most of them moored 
for the week end. There were also about 300 U.S. army, navy and 
marine corps planes present. Of eight U.S. battleships in the 
harbour, five nere sunk. one severely damaged and the other two 
hit. Two destroyers were also sunk and 9 other ships sunk or 
severely damaged, vrhile 140 aircraft were destroyed and approxi- 
mately another 80 damaged. About 2,330 military personnel were 
killed and 1,145 wounded, and about IOO civilians were killed or 
wounded. 

The Japanese made no effort to land a t  Hawaii, nor had they any 
plans to do so. They succeeded in knocking out the battleship 
force, but as a result of a blunder in planning caused no damage 
to shore installations, power plants or oil storage facilities. The 
Pacific fleet's three aircraft carriers, not a t  Pearl Harbor on Dec. 7 ,  
escaped damage. The attack was a limited tactical success. and 
it prompted the immediate entry of a vengeful United States into 
the war. 

3. T h e  Philippines.-While not as important economically to 
the Greater East Asia Co-Prosperity sphere as were the Nether- 
lands East Indies and Malaya, the Philippines threatened Japanese 
lines of communication to the Indies and Malaya Accordingly, 
on Dec. 8, Philippine t h e ,  the Japanese launched an air attack 
on Clark and Iba airfields, north of Manila. Formosa-based 
Japanese bombers caught most of the U.S. army air force's strength 
in the far east on the ground, destroying more than half its fighter 
and bomber planes. Other raids, two days later, resulted in the 
loss of more U.S. fighters and in the destruction of Cavite Naval 
yard, south of Manila. 

Adm Thomas C. Hart (U.S.N.), commander in chief U.S. 
Asiatic fleet, had sent part of his force south in November. With 
little air protection available, the position of remaining surface 
vessels in the Philippines was untenable. and Hart sent the rest of 
his larger ships south to Java or Australia early in December. 
The U.S. bombers (there were only 14 left after the first Japanese 

attacks) were little better off and moved t o  Australia in mid- 
December. Only the ground forces, a few fighter planes, about 30 
submarines and a few small vessels were left behind to hold the 
Philippines. 

The Japanese began landing forces on Luzon on Dec. 10 and 
the main assault-the bulk of one division-came a t  Lingayen 
gulf on Dec. 2 2 .  Other landings were made on Luzon during the 
same month and from all directions the Japanese forces began 
converging toward Manila. Gen. Douglas MacArthur, the com- 
mander of all U.S. army forces in the Philippines, had prepared 
plans to make a final stand on Bataan peninsula and Corregidor 
Island in order to deny the use of Manila bay to the Japanese. 
As the Japanese advanced, he moved his Luzon forces, both U.S. 
and Filipino troops, into Bataan with a series of brilliant with- 
drawal actions. H e  declared Manila an open city on Dec. 26 
to spare it from Japanese bombing. But the Japanese, possibly 
aware that the U.S. troops were still moving supplies out of the 
city and using some of its communications facilities, bombed 
Manila the next day. The last U.S. troops did not leave until the 
g ~ s t ,  and two days later the Japanese marched in, unopposed. 

The first Japanese attacks against the Bataan defenders were 
stalled by casualties from both battle and disease, but the Japanese 
could be reinforced while the Americans could not. The  outcome 
on Bataan was inevitable and to save General MacArthur for 
important tasks elsewhere, Pres. Franklin D.  Roosevelt, on Feb. 22, 
1942, ordered him to leave the islands. The general finally left 
Bataan on March 11 and reached Australia on the 17th. Gen. 
Jonathan M. Wainwright (U.S.A.) became commander of all U.S. 
forces left in the Philippines. 

The Bataan defenders, lacking sufficient ammunition, food and 
medicines, were gradually worn down and could not hold back a 
final Japanese offensive in the spring. Bataan fell on April 9. 
The Japanese intensified aerial and artillery bombardment of Cor- 
regidor and during the night of May 5-6 established a foothold on 
the island. On the 6th General Wainwright surrendered. The 
southern Philippines, where the Japanese had already occupied 
some ports and airfields, capitulated on May 9, 1942. 

I t  is impossible to determine with any degree of accuracy U.S. 
and Filipino casualties during these operations. Probably no more 
than 5,000 men were actually killed in action, and figures for 
wounded, missing or captured are even less dependable. Japanese 
casualties are also unknown. Suffice it  to say that both sides 
lost far  more men from sickness and disease than from battle. 

4. M a l a y a  and t h e  N e t h e r l a n d s  Eas t  Indies.--Even be- 
fore war began the Japanese were in an excellent position to  move 
toward the Indies and Malaya. They had occupied Hainan Island 
and were using port facilities and airfields in French Indochina. 
Moreover, they had gained some measure of political control in 
Thailand and found it easy to occupy Bangkok. a t  the head of the 
Malay peninsula, on Dec. 9, 1941. The drive toward the Indies 
started with an air assault on Dec. 8 which destroyed British air 
power at  Hong Kong. To  safeguard their line of communications 
through the South China sea the Japanese began a ground attack 
against Hong Kong from the Kwantung peninsula, pushing back 
the 12,600 British and 1,900 Canadian defenders. By Dec. 24 
the Japanese had gained a foothold on the island and the next day 
the garrison surrendered. Further protection for the Japanese 
flanks and rear during their push south was obtained on Dec. 20  

when they occupied Davao, Mindanao, in the southern Philip- 
pines, establishing there an air and staging base. 

The first landings a t  Malaya took place on Dec. 8 when a 
Japanese force, staged a t  Hainan Island. landed about halfway 
down the peninsula. More troops landed on the 9th and 14th while 
the defenders (two Indian divisions and an Austra!ian division 
which lacked one brigade) organized hurriedly. Air cover for the 
garrison was inadequate and naval support, lacking air protection, 
was of no avail. In  an attempt to cut the Japanese overwater 
communications to the landing forces, the British battleship 
"Prince of Wales" and the battle cruiser "Repulse" sallied from 
Singapore, only to be sunk on Dec. 10 by Japanese land-based air- 
craft. With their line of communications thus secured, the 
Japanese drove on down the Malay peninsula in a series of frontal 
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attacks and flanking manoeuvres. By the end of December they 
had occupied all but the southern tip and Singapore. 

President Roosevelt and Prime Minister Winston Churchill, 
conferring in Washington, D.C., decided on Dec. 31 to establish in 
southeast Asia and the southwestern Pacific a unified command 
known as ABDACOM, after its Australian, British, Dutch and 
American components. Command was assigned to Gen. Sir 
Archibald P. Wavell, whose area of responsibility included Burma, 
Malaya, the Netherlands East Indies and the Philippines (although 
for all practical purposes General MacArthur's command re- 
mained independent). The mission was to hold the Malay bar- 
rier-Malaya, Sumatra, Java and the approaches to Australia- 
as a defensive line-north of which the Japanese were to be halted. 
General Wave11 assumed his command on Jan. IS, 1942. His chief 
deputy was Lt. Gen. George H. Brett (U.S.A.) ; his air commander 
Air Chief Marshal Sir Richard E.  C. Peirse (R.A.F.) ; his naval 
commander Admiral H a r t ;  and his ground force commander Lt. 
Gen. Hein ter Poorten (N.E.I.A.). 

Before ABDACOI11 began operations, the Japanese had already 
started moving toward the oil-rich Indies. Sarawak was occupied 
on Dec. 17,1941 ; Brunei bay was secured on Jan. 6, 1942; Tarakan 
on Jan. I I ; Jesselton the same day; and landings were made in the 
Celebes on the 11th also. Balikpapan fell on the q t h ,  and Ken- 
dari, in the southern Celebes, the same day. Ambon fell on Feb. 4 
after a heroic four-day defense by Dutch troops and an Australian 
infantry battalion. So far, these actions had cost the Japanese 
only five transports or cargo ships. Despite opposition from an 
Allied naval striking force under Rear Adm. Karel W. F. M. Door- 
man (R.N.N.),  the Japanese sent. convoys through Makassar 
strait to seize Makassar town on Feb. 8 and Bandjermasin, on the 
southwest coast of Borneo, on the 16th. 

Japanese progress on the west flank of ABDACOM was equally 
steady. On Feb. 8 the Japanese landed on Singapore Island and a 
week later the garrison had to surrender. About 64,000 men- 
I 7,000 British, I 5,000 Australians and 32,000 Indian troops- 
were lost, 20,000 more than the British had lost a t  Dunkirk. On 
Feb. 13 the Japanese landed paratroopers at  Palembang, Sumatra, 
following with amphibious assaults on the 16th. Admiral Door- 
man's striking force, although it  had sallied forth many times to 
give battie. had been ineffectual in the face of Japanese air power, 
while such limited Allied air power as was available dwindled 
steadily in the face of the overwhelming Japanese air superiority. 
After an abortive attempt to stem the invasion of Sumatra by naval 
action there was a change in ABDACOM naval command and 
Admiral Hart,  a t  Dutch insistence, was replaced by Vice-Adm. 
C. E.  L. Helfrich (R.N.N.). 

Swinging their offense back east the Japanese, on Feb. 19, 1942, 
launched a surprise air raid on Darwin, Austr., destroying valuable 
supplies and about 20 aircraft, sinking 11 ships, demolishing the 
airfield and killing almost 250 military and civilian personnel. 
The next day Japanese forces landed on Timor and by the 24th, 
pushing the small Australian and Dutch detachments back into 
the hills, had secured control of the island. Bali was invaded on 
the 18th. Just after the latter event Admiral Doorman again led 
his striking force against Japanese fleet units, but succeeded in 
inflicting damage only to one Japanese destroyer while one Dutch 
destroyer was sunk and two Dutch cruisers and a U.S. destroyer 
received considerable damage. Nothing stood in the way of an in- 
vasion of Java, the only important island still in Allied hands. 

General Wavell had decided that the defense of Java was no 
longer feasible. Most of his fighter planes had been knocked out 
of the sky; the modern bombers had left for India or Australia; 
the naval forces were pitifully inadequate. On Feb. 25 he left for 
India and ABDACOM ceased to exist, all command functions 
passing to Dutch officers. A last effort to send fighter planes to 
Java ended with disaster on Feb. 27 when Japanese planes sank 
the U.S. tender "Langley" (once a carrier) and its deckload of 
aircraft. Ancther ship accompanying the "Langley" reached 
Java, but its cargo of crated planes was destroyed to keep it from 
falling into Japanese hands. The final blow to hopes of defending 
Java was struck during the naval battle of the Java sea on Feb. 27 .  

Admiral Doorman's force, with incomplete planning and lacking 

adequate communications, struck a t  the Japanese invasion fleet. 
In the course of seven hours' manoeuvring, two Allied cruisers 
and three destroyers were sunk at  a cost to the Japanese of only 
one destroyer damaged. The effort probably postponed the in- 
vasion of Java one day, but during the night of Feb. 28 the Japa- 
nese began landings a t  three points. Seeking to escape the final 
dkbacle, four Allied cruisers and four destroyers were sunk during 
the period Feb. 28-March 2, a t  a cost to the Japanese of only one 
transport and one mine layer sunk. Only four U.S. destroyers 
managed to make good their escape. 

Java was finished. Admiral Helfrich and remaining senior 
British and U.S. officers left on March 2 .  On Java, Japanese 
ground forces had little difficulty once they attained momentum 
and on March 9 General Ter Poorten was forced to capitulate. 
.\bout 20,000 Allied troops were surrendered, including 11,300 
Dutch, 5.600 British, 2,800 Australians and 800 Americans. Only 
in the hills of Timor was any important Allied force left intact; 
that group was finally evacuated more than a year later. 

5. Operat ions t o  t h e  East.-While principally concerned dur- 
ing the early stages of the war with the quick seizure of the rich 
natural resources in Malaya and the Indies, the Japanese had not 
neglected their eastern flank. On the opening day of the war in 
the Pacific they had bombed lonely Wake atoll and on Dec. 11, 

1941, attempted a landing which was beaten off by the U.S. marine 
corps garrison. A new invasion force reached Wake on Dec. 23 and 
started putting ashore about 2,000 men from a special naval land- 
ing force-a type of naval ground unit often erroneously known 
as imperial Japanese marines. The Wake garrison could not halt 
this force and surrender came quickly. The invasion cost the 
Japanese about 820 men killed and 335 wounded while the de- 
fenders lost 50 marines and 70 civilians killed. The rest of the 
Wake personnel, about 47 j marines and U.S. navy men and nearly 
1,150 civilian engineers, were captured by the Japanese. 

Guam, a U.S.-held island in the otherwise Japanese Marianas, 
was also attacked from the air on Dec. 8, 1941. Invasion came on 
Dec. 10 when 5,000-6.000 Japanese troops landed a t  four different 
points. Since resistance was futile, the island's garrison-365 
marines and a militia of 300 Chamorro natives-soon surrendered. 
Further to secure their flanks. the Japanese also occupied Makin 
and Tarawa in the Gilberts during early December and, as a t  Wake 
and Guam, established air bases. The next move was toward 
strategically located Rabaul, New Britain, where invasion began 
during the predawn hours of Jan. 23, 1942. The Australian garri- 
son of about 1,400 men was soon overwhelmed by about 5,000 
Japanese who poured ashore under the cover of heavy naval guns. 
About 400 Australians ultimately escaped from New Britain but 
the small detachment at  Kavieng, New Ireland, was captured when 
Japanese naval troops landed there late in January. 

With the seizure of Rabaul and Kavieng, the fall of the Phiiip- 
pines and the Indies, and the loss of other points in the Pacific, the 
Japanese had realized their initial plans, bringing to a close one 
phase of the Pacific war. On the east, there was little to oppose 
them. The region in which Rabaul and Kavieng lay was included 
in the Anzac area, formally established by the U.S.-British com- 
bined chiefs of staff on Jan. 29, 1942. Anzac area comprised the 
waters around eastern Australia, New Zealand, New Caledonia, 
the New Hebrides, Fiji, the Solomons, the Bismarck Archipelago 
and eastern New Guinea. I t  was not a combined air-sea-ground 
command such as ABDACOM, and its commander, Vice-Adm. 
Herbert F. Leary (U.S.N.), was charged simply with the defense 
of the approaches to Australia and New Zealand. Anzac force, 
his operational command, initially comprised five Australian and 
U.S. cruisers and four destroyers from the same countries. A few 
U.S. and Australian aircraft were also placed under his command 
from time to time, and upon occasion carrier task forces of the U.S. 
Pacific fleet operated within Anzac area. But these latter opera- 
tions appertain to another phase of the Pacific war, a phase which 
both sides were to begin sooner than expected. 

B. THE ALLIES STRIKE BACK 

1. New Japanese  Plans.-Despite their success in quickly 
bringing under control most of the Greater East Asia Co-Prosperity 
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sphere, the Japanese found no signs of a negotiated peace. In- the defense of North America; and to prepare for  major amphibi- 
stead, the Allies indicated they were prepared to strike back. ous counteroffensives, the first of which would take place in  the 
Small carrier task forces of the U.S. Pacific fleet hit the Marshalls South and Southwest Pacific areas. 
on Feb. I ,  1942, Wake on Feb. 23 and Marcus Island on March I ,  General MacArthur formally assumed his command on April 18, 
while Anzac land-based bombers caused some damage at  Rabaul 1942, the same day that 16 U.S. army B-2j bombers, under Lt.  
on Feb. 23. These pinpricks did not accomplish much materially, Col. James H. Doolittle, delivered another pinprick a t  the Japanese 
but they gave Allied morale a boost and the Japanese something by raiding Tokyo from the U.S. carrier "Hornet." The raid caused 
to worry about. Worse still, from the Japanese point of view, the little destruction but  provided Allied morale with another boost, 
Allies had begun estabiishing bases in Australia for future counter- caused considerable loss of face within the Japanese government, 
offensives and were developing a well-protected line of communi- pinned down Japanese fighter planes on home fields and accelerated 
cations across the southern Pacific to Australia and New Zealand. Japanese plans for extending their conquests. 

Accordingly, the Japanese decided to expand their perimeter Anzac force and area ceased to exist on April 2 2  and Vice-Adm. 
and cut the line of communications to Australia. First, they Herbert F. Leary became the first commander of the Allied naval 
would occupy New Caledonia, the Fijis and Samoa, and they began forces S.W.P.A. under General MacArthur. Gen. Sir Thomas 
preparations for these actions by pushing down the Solomons from Blamey (A.I.F.) was appointed commander, Allied land forces 
Rabaul. To protect their flanks, the Japanese would seize eastern S.W.P.A. while Lt. Gen. George H. Brett (U.S A ) was the first 
New Guinea and western New Britain, establishing an air base commander of Allied air forces S.W.P.A. Admiral Nln~i tz  began 
a t  Port Moresby in southeastern New Guinea. They also decided acting in his capacity as commander in chief, Pacific ocean areas 
to take Midway Island and to establish air bases in the U.S. on May 7 and Admiral Ghormley. who reached Kew Caledonia on 
Aleutians. They hoped that the Allies would wear themselves May 17, assumed his duties as commander, South Pacific area on 
cut in attacks against the new. outer perimeter, affording Japan June 19. By that time much of importance had transpired in the 
better chances for a negotiated peace. Pacific's various theatres. 

The new expansion began with the occupation of Gasmata, 3. Battles of the Coral Sea, Midway and the Aleutians.-- 
western New Britain, on Feb. IC. On March 8 the Japanese began By the end of April 1942 the Japanese were ready to turn the Coral 
occupying the Lae and Salamaua areas in eastern New Guinea and sea (between Australia and New Caledonia) into a Japanese lake 
five days later made their first landings in the Solomons, at Buka. by the establishment of air bases at  Port Moresby in southeastern 
They started occupying the Admiralty Islands about April 8. thus New Guinea and Tulagi in the southern Solomons. But Allied in- 
ensuring complete control over the Bismarck archipelago. and on telligence learned that the Japanese were to attempt an amphibious 
April 7 they began landings at  Bougainville, in the Solomons. invasion at  Port Moresby and alerted available sea and air power. 
Serious opposition to these moves came only at  the Lae-Salamaua The Japanese operations aimed a t  the seizure of Port  Moresby 
area where, on March IC, U.S. carrier-based p1an.e~ sank four Japa- began on May 3 with landings at  Tulagi. Carrier-based planes 
nese ships and damaged three others. At all the new areas they from a task force commanded by Rear Adm. Frank J. Fletcher 
seized, the Japanese began developing air bases from which to (U.S.N.) struck the Tulagi landing group, sinking one destroyer, 
support the seizure of Port Moresby, southeastern New Guinea. three mine sweepers and four landing barges. The  main Japanese 
After Port Moresby was to come the occupation of Midway and invasion force left Rabaul for Port Moresby on May 4, the bulk 
the Aleutians. of the Japanese naval cover, including carriers, taking a circuitous 

To gain control of the Indian ocean, isolating Australia from route to the east, inviting a clash with Admiral Fletcher's forces. 
the west as well as the east, the Japanese seized the Andaman On May j and 6, 1942, opposing carrier groups looked for each 
Isldnds on March 23, 1942. From April 2 through April 9 car- other and on the morning of the 7th Japanese carrier-based planes 
rier-based aircraft and submarines succeeded in sinking I British sank a U.S. destroyer and an oiler. Ad~niral Fletcher's planes 
carrier, 2 heavy cruisers, I destroyer and 28 merchantmen in the sank one Japanese light carrier and one cruiser. The next day 
Indian ocean and Bay of Bengal. Great damage was also caused Japanese aircraft sank the U.S. carrier "Lexington" and damaged 
to shore installations a t  Ceylon. The British eastern fleet was the carrier "Yorktown," while U.S. planes so damaged a large 
crippled and Japan's western flank seemed secure. Japanese carrier that i t  had to retire from the action. So many 

2. Allied Reorganization and Plans.-While the Japanese Japanese planes were lost that the Port Moresby invasion force, 
had been expanding their perimeter, the U.S.-British combined lacking adequate air cover and harassed by Allied land-based 
chiefs of staff, faced with the dissolution of ABDXCOM and bombers, turned back to Rabaul. While the four-day engagement. 
recognizing the anomalies in the Anzac establishment, decided to designated the battle of the Coral sea, was a tactical victory for the 
establish new command structures in the Pacific. The entire area Japanese, it was a strategic victory for the Aliies, whose naval 
was placed under the strategic direction of the U.S. joint chiefs forces, employing only aircraft and never closing within gunshot 
of staff, who divided the Pacific into two major theatres. General range of Japanese vessels, had saved Port Moresby. 
MacArthur was appointed supreme rornmander, South\%-est Pacific As an anticlimax to the battle of the Coral sea, four Japanese 
area. which included the Netherlands East Indies (less Sumatra), midget submarines sneaked into the harbour of Sydney, Austr., 
the Philippines, Australia, the Bismarck archipelago and the Solo- during the night of May 31-June I. The submarines were sknk 
mon Islands. Adm. Chester W. Nimitz (U.S N.), who had re- before substantial damage \\as done. The action may have been 
cently become the commander of the 1J.S. Pacific fleet, was ap- intended to divert Allied attention from an impending attempt to 
pointed commander in chief. Pacific ocean areas, which included seize Midway Island, off Hawaii, but again the Allied forces were 
most of the rest of the Pacific not in General MacArthur's area. prepared. 

Admiral Nimitz' area was subdivided into three parts: the Seeking a naval showdown, the Japanese sent out with the Mid- 
North Pacific area (the regson north of 42" N Lat.) ; the Central way and Aleutians invasion forces the bulk of their fleet-4 heavy 
Pacific area (including the Hawaiians, the i\.larianas, the Jlar- carriers, 3 light carriers, 2 seaplane carriers, I r  battleships, 15 
shalls, the northern Gilberts, the Carolines and Palaus, the cruisers, 44 destroyers, 15 submarines and miscellaneous small 
Ryukyus, Formosa and Japan) ; and the South Pacific area (New craft. The U.S. Pacific 8eet mustered 3 heavy carriers, 8 cruisers, 
Zealand, New Caledonid, the southern Gilberts, the Ellice Islands, 18 destroyers and 19 submarines The Japanese had no land- 
the New Hebrides, Fiji, Samoa and others). Admiral Nimitz re- based air support, but from Midway and Hawaii the U.S. Pacific 
ralned dlrect command of the North and Central Pacific areas but fleet could count on the aid of about 115 navy, marine corps or 
appointed \,ice-Adm. Robert Id. Ghormley (U.S.r\i.j to the opera- army land-based planes. 
tional command in the South Pacific area. Operations off Midway started on June 3 when U.S. army and 

The missions assigned to Admiral Nimitz and General Mac- navy bombers struck ineffectually at  Japanese vessels about gcc 
Arthur by the U.S. joint chiefs of staff were practically identical: mi. southeast of Midway Island. Early the next mornsng Jdpsnese 
to hold the line of communications between the United States and planes caused considerable damage a t  Midway and Japanese ships 
Australia; to contain the Japanese within the Pacific; to support again escaped damage from Allled land-based planes. But at mid- 
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morning U.S. carrier-based aircraft began attacks which resulted 
in the sinking of three heavy Japanese carriers, one heavy cruiser, 
and damaging another carrier which was later sunk. During the 
afternoon the fourth Japanese carrier was knocked out and the 
U.S. carrier "'lrorktown" disabled. On the 6th the "Yorktown" 
was struck by a torpedo and on the 7th it sank; a U.S. destroyer 
was sunk on the 6th. During June 3-4. while the battle of Midway 
was going on, another Japanese carrier force caused considerable 
damage at Dutch Harbor, in the Aleutians, and on the i th ,  Japa- 
nese invasion forces occupied Attu and Kiska. No invasion of 
Midway was attempted, for the Japanese commander, appalled at  
the loss of the four carriers in that area, ordered a general retire- 
ment on the night of June 4-5. 

If any one action can be called the turning point of the war 
in the Pacific, it is probably the battle of Midway. There the 
Japanese lost their first-line carrier strength and most of their 
best-trained naval pilots, bringing some sembldnce of naval parity 
back to the Pacific. For the Allies it was a great strategic victory. 
The Japanese were prompted to cancel their plans for the invasion 
of New Caledonia, Fiji and Samoa. and they lost all but the last 
vestiges of their earlier strategic initiative. 

4. Guadalcana1.-Having declded to take positive steps to 
secure the lines of communication between the United States and 
Australia, the U.S. joint chiefs of staff on July 2, 1942. issued a di- 
rective to the commanders in the Pacific to begin limited offensive 
operations for the recapture of the New Britain-New Ireland- 
Solomons-eastern Xew Guinea area. The offensive had three 
stages: first, the seizure of Tulagi, the Santa Cruz Islands and 
adjacent positions in the South Pacific area; second, the occupation 
of the central and northern Solomons and the northeast coast of 
New Guinea as far as the Lae-Salamaua area; third, the seizure of 
Rabaul and other areas in the Bismarck archipelago. The first 
phase was to be controlled by Admiral Ghormley; the boundary 
between the South and Southwest Pacific areas was therefore 
moved westward to place the southern Solomons within the South 
Pacific area. The latter two stages mere to be conducted under 
General MacArthur's strategic direction. 

On July 6 the Japanese landed troops on Guadalcanal and began 
constructing an air base there. The Allied high command, per- 
turbed that this action might presage further advances toward 
the southeast, speeded preparations to move into the southern 
Solomons in order to strike before the Japanese were firmly en- 
trenched, and to secure a base from which to stage later advances 
toward Rabaul. The U.S. 1st marine division poured ashore on 
Guadalcanal, Tulagi and adjacent islands on Aug. 7, 1942, against 
negligible opposition. By nightfall the next day the Japanese air- 
field a t  Lunga Point, Guadalcanal, and Tulagi's excellent harbour 
had been secured. So far ,  the task had been easy, but the Japanese 
were determined to hold the island and began sending reinforce- 
ments south from Rabaul and dispatching naval units to give bat- 
tle to Allied vessels, bombard Allied positions ashore, sink Allied 
transports and protect the reinforcement ships. 

During the battle of Savo Island, Aug. 8-9, Japanese surface 
forces sank four Allied cruisers and one destroyer while suffering 
damage to two cruisers, one of which was sunk on the 10th by a 
U.S. navy submarine. In  the battle of the eastern Solomons, 
Aug. 23-25. Allied land- and carrier-based aircraft sank one Japa- 
nese light carrier, one destroyer and one submarine, damaging one 
cruiser and a seaplane carrier. Allied naval losses were one de- 
stroyer sunk and one heavy carrier severely damaged. Another 
U S. carrier was damaged severely on Aug 31 and on Sept. 15 
Japanese submarines sank the U.S. carrier "Wasp" and damaged 
a battleship. 

During these actions the Japanese had landed more than 6,000 
fresh troops on Guadalcanal to reinforce what remained of the 
original 7.500-man garrison. On Aug. 20-21 the marine beach- 
head x7ds ineffectually attacked, and another ground attack oc- 
curred during Sept. 12-14. On Sept. 18 another marine regimental 
combat team (RCT) arrived to reinforce the 1st marine division, 
just in time to help turn back more ground attacks. By mid- 
October the Japanese had assembled about 2 2 . 0 0 0  troops on the 
island in preparation for an all-out assault against the zg,ooo-odd 

defenders, who now comprised the 1 s t  marine division, an RCT 
of the 2nd marine division and an RCT of the U.S. army's Americal 
division. In late October, during the naval battles of Cape Es- 
perance and of the Santa Cruz Islands, further Japanese attempts 
to reinforce and bombard the island resulted in the loss of two 
Japanese cruisers and two destroyers sunk, and three carriers and 
two destroyers damaged. The Allies lost one carrier and two 
destroyers sunk and six other ships damaged. The Japanese ground 
attack, occurring during the period Oct. 20-29, failed. 

After Oct. 1942 the Allies built up air and ground strength at  
Guadalcanal until by mid-November there were present two U.S. 
marine corps divisions (less one infantry regiment), two RCT's of 
the U.S. Americal division and most of a separate U.S. army 
infantry regiment. The Japanese organized another large-scale at- 
tempt to reinforce the island but during the naval battle of Guadal- 
canal, Nov. 13-15, lost 2 battleships, 3 destroyers, I cruiser, 2 sub- 
marines and 11 cargo vessels or transports. Of the nearly 12,500 
Japanese troops who attempted to land, only about 4,000 managed 
to get ashore and they were without supplies or ammunition. Al- 
lied naval losses were two cruisers and seven destroyers sunk, 
and one battleship and one cruiser severely damaged. On Nov. 30 
eight Japanese destroyers tried to land more troops, but failed after 
one destroyer had been sunk and another severely damaged. This 
action, the battle of Tassafaronga, cost Allied naval elements one 
cruiser sunk and three damaged. 

U.S. army and marine corps troops gradually expanded their 
hold during Nov. and Dec. 1942 as fresh reinforcements were 
brought in and the 1st marine division was relieved. By Jan. j the 
Allied garrison included the U.S. and marine division, the Americal 
division, the 2 j th infantry division and the separate 147th infantry 
regiment, in all, about 44,000 men to oppose the 22,500 Japanese 
then on the island. By this time major command changes had also 
taken place within the Allied establishment. On Oct. 18 Adm. 
William F. Halsey, Jr. (U.S.N.) had become commander, South 
Pacific area. On Jan. 2, 1943, ground operations on Guadalcanal 
passed from the control of Maj. Gen. Alexander A. Vandergrift 
(U.S.M.C.), commanding the 1st marine division, to Maj. Gen. 
Alexander ill. Patch (U.S.A.), commanding general, U.S. 14th 
corps. Steady pressure by the 14th corps pushed the Japanese 
northward, and early in January the Japanese decided to evacuate 
their remaining troops. In  daring destroyer runs during the first 
week of Feb. 1943, about 12,000 Japanese escaped, effectively 
ending the operation. The Japanese had lost more than 24,000 
men during the campaign, while Allied combat losses were about 
1,600 men killed and 4,250 wounded, figures which do not reflect 
the higher number of casualties from diseases. Allied naval losses 
were 2 heavy carriers, 6 heavy cruisers, 2 light cruisers and 14 de- 
stroyers. The Japanese lost 2 battleships, I light carrier, 3 heavy 
cruisers, I light cruiser, 11 destroyers and 6 submarines. The final 
action in the Guadalcanal campaign began on Feb. 21, 1943, when 
the U.S. 43rd infantry division began occupying the Russell 
Islands against no opposition. There, as a t  Guadalcanal, air and 
naval bases were developed from which to support subsequent ad- 
vances toward Rabaul. 

5. The P a p u a n  Campaign.-While operations at Guadalcanal 
were underway, another major ground action was taking place in 
eastern New Guinea. In  accordance with the directive of July 2, 
1942, General MacArthur's Southwest Pacific area headquarters 
had laid careful plans to secure eastern New Guinea and establish 
bases from which operations against the Lae-Salamaua area and 
Kew Britain could be mounted. But before these plans could be 
realized the Japanese moved into the north coast of Papua to begin 
an attempt to take Port Moresby by overland action. On July 21 

the Japanese began putting troops ashore near Gona, from which 
an overland march via the Kokoda trail started about Aug. 2 2  by 
two Japanese RCT's. The Kokoda trail was defended by the 21st 
Australian infantry brigade, the bulk of the 30th Australian in- 
fantry brigade and a battalion of a third brigade, but by Sept. 17 
the advance Japanese elements had reached a ridgeline only 32 mi. 
from Port Moresby. There they stopped, primarily because of 
supply d~fficulties, and the next day began withdrawing in order 
to regroup pending the outcome of operations at  Guadalcanal. 
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Pursued by the 16th and 25th Australian infantry brigades, the 

Japanese fell back to Buna and Gona, where by Nov. 18 they had 
assembled about 7,500 men. By that time two regiments of the 
U.S. 32nd infantry division were near the front and on the 19th 
one of these regiments, together with the two Australian brigades, 
began attacks against the firmly entrenched Japanese. In the 
course of the next two months the Japanese moved in about 3,000 
fresh troops by small craft while the Allies committed the 7th 
Australian division (the 16th, 18th and 25th brigades), the 21st 
and 30th Australian infantry brigades, the 2 17th Australian cavalry 
regiment, the Papuan infantry battalion, the U.S. 32nd infantry 
division and the 163rd infantry regiment of the U S. 41st infantry 
division. Until mid- Jan. 1943 operations were under the control 
of Lt. Gen. Edmond F.  Herring (A.1 F.) and then under Lt. Gen. 
Robert L. Eichelberger (U.S.A), commanding general of the U.S. 
1st corps. 

Gona fell on Dec. 9, 1942, to the 21st Australian infantry bri- 
gade; Buna village to the U.S. 127th infantry regiment on Dec 14; 
Buna government station to the same unit on Jan. 2 ,  1943; 
Sanananda to the 18th Australian infantry brigade on Jan. 18; 
and the last resistance was over on Jan 22. 

Other incidents of the Papuan campaign included a Japanese 
attempt to outflank Port Moresby to the east by seizing Milne bay. 
On Aug. 26 the Japanese began putting 1,900 men ashore. The 
defenders, comprising the 7th and 18th Australian infantry brigades 
and U.S. army engineers, held and on Sept 4 the Japanese evacu- 
ated 1.300 of their troops, the rest being killed. Goodenough 
Island. off southeastern New Guinea, was taken by Australian 
troops on Oct. 22-26 against scattered opposition from Japanese 
stranded there during supply runs to New Guinea The entire 
series of operations had cost the Japanese nearly 12,000 men killed 
and 3 jo  captured. while about 4.000 escaped to the Lae-Salamaua 
area or Kew Britain. Allied combat losses were approximately 
3.300 killed and 5,500 wounded. The operations had been under- 
taken principally by ground and air units, the Allied naval forces 
S.LV.P.A. contributing only small craft. The Allied air forces 
S LJ1.P A.. now under the command of Lt. Gen. George C. Kenney 
(U.S.A.), had glven a good account of itself interdicting Japanese 
supply lines and flying Allied supplies and reinforcements to the 
front. 

6 .  Reduct ion  of Rabau1.-The Allied victories at  Guadalcanal 
and in Papua made it clear that the Japanese were forced com- 
pletely on the strateg~c defensive in the Paclfi~, completing the 
trend nhich had begun with the Japanese naval defeat a t  Midway. 
With Guadalcanal and Papua out of the way, Allied forces in the 
South and Southwest Pacific areas prepared for the other phases 
of the operations directed by the joint chiefs of staff on July 2, 
1942. The pace of these operations could not be as fast as hoped, 
since the Allied policy of defeating Germany first left relatively 
limited means for the Pacific. Therefore, a new schedule of opera- 
tions, involving some new targets, was worked out by the joint 
chiefs of staff and high ranking commanders from the Pacific 
theatres during the Pacific Military conference held at  Washington, 
D.C.. in March 1943. 

The first major action in the Southwest Pacific after that in 
Papua occurred when the Japanese decided to send about 7.000 

reinforcements to New Guinea from Rabaul. But during the bat- 
tle of the Bismarck sea, March 2-5, 1943, U.S. 5th air force and 
royal Australian air force planes sank 4 destroyers and 8 transports 
of the 16-ship convoy which had set sail from Rabaul. U.S. navy 
P T  boats mopped up survivors, of whom less than 1,000 reached 
the Lae-Salamaua area, their original destination. This was the 
last large-scale Japanese attempt to reinforce n ' e ~ ~  Guinea from 
the Rabaul area. Thereafter, a few troops mere brought in by 
submarine or barge under cover of darkness, but the Japanese main 
supply line was pushed to the west, along the northern New Guinea 
coast. 

In the next Southwest Pacific action, the U.S. 112th cavalry 
and the U S. 1.;8th ixifantry (both separate regiments not part of 
any division) took JVoodlark and Kirinina Islands during the pe- 
riod June 22-30, Allied planes based on these islands were aithin 
closer range of Rabaul and could cover vast areas of the Coral 

and Solomon seas. MeanwhiIe, from Buna, Australian and C.S. 
units had worked up the coast of New Guinea toward Lae and 
Salamaua, while other Australian troops pushed toward the same 
areas from an inland air base at  Wau. During the night of June 
29-30, elements of the U.S. 16and infantry, 41st infantry division, 
landed at  Nassau bay to secure a supply base for further advances 
toward Lae and Salamaua. 

During the same night the advance was resumed in the South 
Pacific area as major elements of the U.S. 43rd infantry division 
began landing a t  New Georgia and Rendova in the central Solo- 
mons. The Japanese reacted strongly with air and naval forces to 
this step toward Rabaul and, as they had at Guadalcanal, began 
moving reinforcements south from New Britain. During the pe- 
riod July 5-16 these Japanese manoeuvres resulted in the battles 
of Kula gulf and Kolombangara, which cost the Allied forces one 
cruiser and two destroyers sunk and three cruisers severely dam- 
aged. The Japanese, at the cost of one cruiser and two destroyers 
sunk, had managed to land considerable reinforcements. hlaj. 
Gen. Oscar JV. Griswold (U.S.A.), now commanding the 14th 
corps in the area, therefore found it necessary to call for many ad- 
ditional ground force units before the Kew Georgia group and 
neighbouring islands could be secured. The operations, including 
the occupation of Vella Lavella, which began on Aug. I 5 .  employed 
the entire 43rd infantry division, the 2 5th and 37th infantry divi- 
sions (both less one RCT) ,  an infantry brigade of the 3rd Kew 
Zealand division and two U.S. marine corps raider batt a 1' ions. 
Further naval actions also took place. At the battle of Yella gulf, 
Aug. 6-7, the Japanese lost three destroyers. and two more were 
sunk later by Allied aircraft. Evacuating l'ella Lavella. the Japa- 
nese lost another destroyer during the battle of Vella Lavella, 
Oct. 6-7, an engagement which cost Allied naval units one tle- 
stroyer sunk and two more severely damaged. U.S. losses on the 
ground in the New Georgia group were approximately 1.1 50 men 
killed and 4,100 wounded, while the Japanese lost about ~ o , o o o  
men. 

Meanwhile, operations in the Southwest Pacific area had gone 
on apace. In preparation for new ground offensives, the C.S. 5th 
air force struck Japanese fields a t  Wewak on Aug. I;-18. 13.17- 
destroying more than zoo planes. On Sept. 4 the 9th Australian 
division began amphibious landings near Lae and on the next day 
the U.S. 503rd parachute infantry, a separate regiment, dropped 
a t  Kadzab, in the Markham river valley above Lae. On Sept. 6 the 
7th Australian division began arriving a t  Nadzab by  troop-carrier 
planes and started driving overland toward Lae and up the Mark- 
ham river. Lae fell on Sept. 16, while Salamaua had been seized 
on the 12th after a series of operations involving the U.S. 16;nd 
infantry and two brigades of the 5th Australian division. On 
Sept. 2 2  a brigade of the 9th Australian division landed near 
Finschhafen. which fell on Oct. 2. The 7th Australian divi- 
sion continued clearing the Markham and Ramu river valleys while 
the 9th Australian division pushed against Japanese trying to es- 
cape westward from the Huon peninsula. 

Keeping the Japanese off balance, the Allied offensive shifted 
back to the South Pacific area in Oct. and Nov. 1943. Elements 
of the 3rd New Zealand division secured the Treasury Islands, 
just south of Bougainville, during the period Oct. ~:-SOV. 6:  
while on Oct. 28 the U.S. 2nd marine parachute battalion n ~ a d e  
an amphibious landing on Choiseul Island to make the Japanese 
believe that the Shortland Islands and Choiseul xere  major Allied 
targets. But the principal target was Bougainville where, on 
Nov. I :  the U.S. 3rd marine division moved ashore a t  Empress 
Augusta bay, on the west coast. A beachhead was secured against 
negligible opposition, and airfields from which future advances 
could be supported were quickly constructed. 

There was the usual Japanese aerial a ~ i d  naval reaction; and a t  
the battle of Empress Augusta bay. Kov. z, the Japanese lost one 
light cruiser and one destroyer, while the Allies lost one de5tro;:er 
severely damaged. From Kov. 5 through Sov .  8 Allied land- and 
carrier-based aircraft hammered at Japanese shipping and airf~eidi 
a t  Rabaul. sinking one destroyer, damaging other cornhat vesseis 
and causing considerable destruction to zhore installations The 
U.S. 37th infantry division began reaching Bougainville on Xov. 8 
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and by Jan. 9, 1944, all of that division as well as the U.S. America1 
division mere on the island. Counterattacks in Dec. 1943 were 
beaten back and new reinforcement efforts cost the Japanese a t  
least two more destroyers sunk by the time the 3rd marine division 
was relieved in mid-Jan. 1944. A final attack took place during 
March 1944 but was beaten off by the 14th corps' divisions with a 
loss of more than 6,000 Japanese killed. This was the last sig- 
nificant Japanese effort, and the remnants of the garrison remained 
in starving condition on the island to the end of the war, by which 
time Australian troops had replaced the U.S. forces. 

I n  Dec. 1943 General MacArthur's Southwest Pacific area forces 
had instituted operations to open Vitiaz and Dampier straits, be- 
tween New Britain and New Guinea, and thus make the straits safe 
for Allied shipping. On Dec. 15 the U.S. 112th cavalry RCT 
landed at  Arawe on the southwest coast of New Britain, diverting 
Japanese attention from the main effort-a landing by the 1st 
marine division on the north coast a t  Cape Gloucester on Dec. 26.  

On Dec. 30 the marines captured Cape Gloucester airstrip and by 
Jan. 16, 1944: had secured a defensive perimeter. Talesea, almost 
halfway to Rabaul, was taken by the 1st marine division in March 
1944, and shortly thereafter the 40th infantry division began re- 
lieving both the marines and the I I 2th cavalry RCT. Little fur- 
ther offensive effort was made on the island and late in the year 
the 40th infantry division was relieved by Australian troops. 
Rabaul was never taken, and the strong Japanese garrison there 
was left to die on the vine, beyond hope of succor. Control of 
Vitiaz and Dampier straits had been assured by the capture of the 
western part of the island. 

I n  New Guinea, the 126th RCT of the U.S. gznd infantry divi- 
sion had landed a t  Saidor on the northwest coast of the Huon 
peninsula on Jan. 2 :  1944, and Allied planes were soon operating 
from an airstrip there. The 9th Australian division took Sio, on 
the northeast coast, on Jan. 16, while the 5th Australian division 
completed mopping up in the western section of the peninsula and 
the upper reaches of the Markham and Ramu river valleys. Ele- 
ments of the 32nd infantry division landed at  Mindiri, west of 
Saidor. on March j, and during the next month the 8th and 15th 
Australian infantry brigades ( j th  and I I th Australian divisions, 
respectively) moved up the coast to take Bogadjim, Madang and 
Alexishafen. The Japanese 18th army, in full flight. retreated 
westward toward Hansa bay and Wewak; the former was captured 
by elements of the 5th Australian division on June 15. 

The isolation of the Rabaul area had been completed during 
Feb. and March 1944. Elements of the 3rd New Zealand division 
took the Green Islands, southwest of New Ireland. on Feb. 15. to 
secure an air base site from which the noose around Rabaul could 
be tightened. On Feb. 29, in a daring reconnaissance in force, a 
squadron of the dismounted U.S. 1st cavalry division landed at 
Los Negros, in the Admiralties. A beachhead was secured and 
the rest of the division began arriving on March 2. By March 9 
Los Negros had been secured and the cavalrymen had moved on 
to Manus. The occupation of the Admiralties supplied the Allies 
with a base athwart Japanese lines of communication to Rabaul 
and also provided an invaluable air, naval and staging base for 
subsequent advances to the west. 

The last step in the campaign against Rabaul was the unopposed 
occupation of Emirau Island by the U.S. 4th marine regiment on 
March 20. There another airfield was built to complete the ring 
of Allied bases around Rabaul and Kavieng. The campaign was 
strategically completed without the necessity of capturing the 
two strong Japanese bases. More than ~oo.ooo Japanese were left 
behind, as the war moved westward and northward. 

7. Recapture  of t h e  Aleutians.--While the joint chiefs of 
staff never had any serious intention of using the Aleutians as an 
avenue of invasion toward Japan, they did wish to clear the islands 
as early as possible to prevent further Japanese attacks on Alaskan 
bases; to secure the north flank of Allied forces in the Pacific; 
and to create in the minds of the Japanese. high command the 
ides that an offensive might come from that direction, thus forcing 
the Japanese to pin down troops in the home islands. ,411ied air 
and naval units bombarded Japanese bases in the Aleutians during 
early hug. 1 ~ 4 2 ,  and on Aug. 30 occupied Adak in order to estab- 

lish an air base closer to  Kiska and Attu. Air attacks from Adak 
began in Sept. I 942, and on Jan. I I ,  1943, Amchitka, 70 mi. W. of 
Kiska, was occupied to establish another airfield. The Japanese 
were unable to support their Aleutians garrison through the air 
and naval blockade which was set up and made no attempts to do 
so after an effort in March ended in disaster. 

By-passing Kiska, the U.S. 7th infantry division landed a t  three 
points on Attu on May 11, 1943. Under the most adverse weather 
conditions, the division slo~vly fought its way over the island to- 
ward an end which was speeded by a Japanese suicide attack. 
By May 31 most of the Japanese garrison of about 2,300 men 
had been annihilated, a t  the cost of approximately joo Americans 
killed. The Japanese, realizing their position on Kiska was now 
untenable, evacuated the latter island, and when an invasion force 
of U.S. and Canadian infantry arrived there on Aug. 15 they found 
Kiska unoccupied. Any danger from the north was over. and the 
Aleutians could be used by the Allies to mount bombing attacks 
against Japan's northern Kuriles, contributing to the cause of 
deception in the Pacific and helping to tie down Japanese forces. 

C .  A C R O S S  THE PACIFIC  

1. All ied Offensive Plans.-With the completion of the cam- 
paign against Rabaul, the war in the Pacific entered a new strategic 
phase for which the Allies had long been planning. Prewar plans 
having been rendered obsolete by early Japanese successes, the 
U.S. joint chiefs of staff developed new ones, which were ready by 
April 1943. The new plans were based on two premises: first, 
that an invasion of Japan proper might be necessary before the 
war could be successfully ended; second, that the main offensive 
against Japan \vould be launched across the Pacific rather than 
from the Aleutians, China or southeastern Asia. Before an in- 
vasion of Japan became possible, it would be necessary to under- 
take extensive aerial bombardment of that country and to cut 
Japan's lines of communications to the Netherlands East Indies 
and Malaya. In early 1943 it appeared to the joint chiefs of staff 
that the necessary aerial bombardment could best be undertaken 
by land-based planes operating from southeastern China. The 
construction of airfields and the supply of air units in China in 
turn demanded the seizure of a port on the south China coast. while 
to reach the south China coast and cut Japan's supply lines to the 
south, it  would be necessary to gain control of the South China sea. 
This would be accomplished by the occupation of the Luzon- 
Formosa-south China coast triangle, which would be reached by 
driving across the Pacific from bases already in Allied hands or 
which would be in Allied hands by the time the offensive could 
gain momentum in 1944. 

This plan was approved in principle by the U.S.-British com- 
bined chiefs of staff a t  the Trident conference, held at TVash- 
ington during May 1943 and was further developed before and 
during the Quadrant conference at  Quebec, Que., in August of 
the same year. In detail. it provided that after completion of the 
tasks set forth in the directive of July 2 ,  1942 (see above), Gen- 
eral MacArthur's forces would push up the north coast of S e w  
Guinea into the southern Philippine Islands, which would be in-, 
vaded late in 1944. Simultaneously, Admiral Nimitz' Central Pa- 
cific forces mould drive across the Pacific via the Gilberts, Mar- 
shall~, Marianas, Carolines and the Palaus toward Formosa. 
Emphasis was to be given the Central Pacific route since that one 
promised more speed. threatened Japan's vulnerable eastern flank, 
permitted best use of the U.S. Pacific fleet for a naval showdown 
and provided for occupation of bases in the Marianas from which 
the U.S. army air force's huge B-29 bombers could hit Japan. 
Advances both through the Southwest and Central Pacific areas 
would be mutually supporting. 

\T,'hile there were changes in detail in this plan, it remained 
basically the same until Japanese offensives in eastern China made 
it obvious to the joint chiefs of staff that seizure of a foothold 
on the south China coast would probably entail an extended land 
campaign for which the Allies could not muster sufficient strength. 
Formosa also began to appear an unnecessary and costly operation. 
Thus, as the plan was ultimately developed. the seizure of an early 
foothold in the southern Philippines, coupled with a rapid advance 



to Luzon in the northern Philippines, became of prime importance. 
After Southwest Pacific area forces were firmly established on 
Luzon, from which Japan's supply lines to the south could be cut 
by concerted air and naval actlon, including extensive employ- 
ment of submarines, further advances toward Japan could be 
undertaken. The China coast and Formosa operations were 
abandoned and the seizure of bases in the Ryukyu Islands was 
substituted. 

2. T h e  Gilberts  a n d  Marshal1s.-While the joint chiefs of 
staff envisaged that the offensive across the Pacific ~vould not 
gather momentum until mid-1944, they decided during the sum- 
mer of 1943 that a limited offensive could be opened in the Cen- 
tral Pacific, both to accelerate the pace of the war and to draw 
Japanese forces away from the Southwest and South Pacific areas. 
Accordingly, on Nov. 2 0 ,  1943, Admiral Kimitz sent his forces into 
the Gilbert Islands. The 165th RCT of the U.S. 27th infantry 
dlvision took Makin Island, losing about 70 men killed and 150 
wounded. Simultaneously the 2nd marine division, against 
stronger resistance from well-fortified positions, pushed ashore on 
Tarawa. The atoll was secured four days later, but the operation 
cost the marines about 990 men killed and 2,300 wounded. The 
Japanese had lost perhaps 8, j00 men in the Gilberts. 

From airfields which were soon established in the Gilberts, U.S. 
army and navy land-based planes continually struck at  Japanese 
bases in the Marshalls. Preceded by heavy carrier attacks, the 
U S. 7th infantry division and the 4th marine division landed on 
K~vajalein atoll in the Marshall Islands Jan. 31, 1944. The same 
day a battalion of the 7th infantry division's 106th RCT and the 
reconnaissance company of the U.S. marine 5th amphibious corps 
took Majuro. By the end of the first week in February most re- 
sistance a t  Rwajalein had been overcome. Admiral Nimitz had 
planned to move further in the Marshalls in mid-April, but Japa- 
nese resistance and reactions at  Kwajalein and Majuro had been 
so weak that he moved his forces on to Eniwetok on Feb. 17. 
There the 106th infantry (less the 2nd battalion) of the 7th in- 
fantry division and the 22nd marine regiment landed, securing the 
atoll by Feb. 22.  American casualties in the Marshalls operations 
numbered about 640 men killed and 1,885 wounded, while the 
Japanese lost approximately 9,000 men. 

To  support the Marshalls operations, the U.S. Pacific fleet had 
launched a heavy carrier strike against the strong Japanese fleet 
base a t  Truk in the central Carolines on Feb. 16-17. The bulk 
of the Japanese fleet had already fled westward and Truk's de- 
fenses proved much weaker than had been supposed. Admiral 
Nimitz therefore cancelled plans to occupy the atoll and left i t  
to be neutralized by land-based aircraft from the Marshalls. 

3. Up t h e  New G u i n e a  Coast.-While these operat~ons were 
underway in the Central Pacific, General MacArthur and Admiral 
Halsey had been completing the final phases of the campaign 
against Rabaul, and the Southmest Pacific commander \+as ready 
to institute his offensive up the New Guinea coast toward the 
Philippines. Ground operations during this offensive n ere dlrected 
by Lt. Gen. Walter Rrueger, commanding general of the G.S. 6th 
army, whose headquarters during the drive acted as a special task 
force under General &lacArthur and was designated "Alamo" 
force. Vice-Adm. Thomas C. Kinkaid (U.S.N.) commanded the 
Allied naval forces S.It7.P.A. and the U.S. 7th fleet during these 
operations, while amphibious phases of the advances were carried 
out under the direction of Rear Adm. Daniel E. Barbey (U.S.N.), 
the commander of the 7th amphibious force, 7th fleet. The Allied 
air forces S W.P.A. remained under General Kenney's command. 

The Admiralty Islands having been seized a month ahead of 
schedule, General &lacArthur could accelerate his advance toward 
the Philippines. He had planned to move first to Hansa bay, but 
with airfields operational in the Admiralties the Hansa bay opera- 
tion nas  deemed unnecessary and was cancelled in favour of a 
daring jump to the Hollandia area of Dutch New Guinea, by- 
passing Japanese strongholds at  TVewak and Hansa bay. 

Landings were made a t  two points in the Hollandia area on 
April 22. 1944 a l t h  the U.S. 24th infantry division moving ashore 
at  Tanahmerah bay and the 41st infantry division (less one RCT) 
pushing lnland a t  Humboldt bay, 25 mi. to the east. The landing 

was supported by carrier-based planes of the U.S. 5th fleet, which 
had also struck Japanese air installations a t  Wakde and Sarmi to 
the northwest. Land-based planes of the Allied air forces S.W.P.A. 
had softened up the Hollandia area, destroying more than 300 
aircraft of the Japanese 4th air army there in the weeks preceding 
April 22. Opposition at  Hollandia mas negligible and by April 26 
the two divisions had secured inland Japanese airfields. Ulti- 
mately, a major air and staging base was developed in the Hol- 
landia area dnd most of the higher headquarters in the Southwest 
Pacific area established their command posts there during the 
summer of 1944. 

Meanwhile, the 163rd R C T  of the 41st infantry division had 
gone ashore a t  Aitape, in British Xew Guinea about I 2 j mi. south- 
east of Hollandia. There, by April 24, Australian engineers had 
completed an airstrip from which the Allied air forces could have 
supported ground operations at  Hollandia after the U S .  5th 
fleet's carriers left the latter area. Although such support was 
not necessary, the Allied perimeter at Aitape provided flank pro- 
tection for the more important Hollandia area bases. 

During late April and May, the U.S. gznd infantry division 
moved up to Aitape, relieving the 163rd RCT for another opera- 
tion. The Japanese 18th army, based on TVewak, mounted an 
attack against the Aitape perimeter during July and August, em- 
ploying more than 20,000 troops in the forward area. But the 
32nd infantry division, reinforced by the 112th cavalry R C T  and 
the 124th RCT of the 31st infantry division, all co-ordinated by 
headquarters, U.S. 11th corps, broke the impetus of the Japanese 
attacks and began pushing the Japanese 18th army back tomard 
Wewak. The U.S. 43rd infantry division, elements of which had 
participated in the heavy actions during July and early August, re- 
lieved the rest of the 11th corps later during the latter month. 

While the Hollandia area had been seized cheaply-about 130 
men killed and 1,050 wounded as compared with the 4.47 5 Japa- 
nese killed and 655 captured-the Aitape action was much more 
costly. There, about 450 U.S. troops uere killed and 2 , j  50 
wounded, while 8,82 j Japanese were killed and 125 captured. 
In  Nov. 1944 the 6th Australian division relieved the last U.S. 
army units in the Aitape area and instituted a drive down the coast 
toward Wewak, which fell on May 10, 1945. By the end of the 
war the campaign against the Japanese 18th army had cost the 
Australians about 450 men killed and 1,160 wounded, as opposed 
to approximately 7,200 Japanese killed and 270 captured. 

The advance of Southuest Pacific area forces continued, and 
on May 17, 1944, the 163rd RCT of the 41st infantry division 
landed at Arara, on the Dutch New Guinea mainland about 125 
mi. N.W. of Hollandia. The next day a reinforced battalion of the 
16grd infantry moved across a narrow channel to  Wakde Island, 
site of a Japanese airfield. There, in two days mas fought a bitter 
action which was the only one undertaken in the Southwest Pacific 
to bear close resemblance to the island warfare in the Gilberts 
and Marshalls. About 760 Japanese were killed and the 163rd 
RCT had approximately 40 men killed and I I O  wounded. 

The 163rd R C T  was replaced on the mainland by the separate 
158th RCT, nhich moved westuard from Arara to secure the 
shGes of WIaffin bay, needed for a forward staging area. The 
latter region mas not taken until the U.S. 6th infantry division, 
in a series of bloody assaults, seized a dominating hill. Later. the 
31st infantry division (less one RCT) and the 123rd R C T  of the 
33rd infantry division saw action in the area. The Maffin bay 
area was secured by late June. but before final defense lines had 
been established, about 415 U.S. army troops had lost their lives 
in the Wakde-Arara-Maffin bay region and another 1,500 had been 
wounded. Almost 4,000 Japanese were killed and 75 were taken 
prisoner. 

On May 27, 1944, the 41st infantry division (less the 163rd 
RCT) landed near Bosnek on Biak Island which, lying about 
2 0 0  mi. N.W. of Wakde, dominated the entrance to Geelvink bay. 
An initial offensive west along the coast toward Japanese airfields 
was thrown back by about ~o .ooo  defending Japanese and it  was 
not until late June that the airfield area was finally secured By 
that time the 163rd RCT had reached the island, and headquarters, 
U.S. 1st corps, had arrived to take control of operations, bringing 
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with it  the 34th RCT of the U.S. 24th infantry division. As they 
had previously in the Solomons and eastern New Guinea, the Japa- 
nese attempted to reinforce Biak, and succeeded in landing about 
1,100 fresh troops during early June, losing for their pains 2 

destroyers sunk, 5 destroyers and I cruiser damaged, and at  least 
50 aircraft shot down. By the time Biak was declared secure in 
early August, the Japanese had lost about 6,125 men killed and 
450 captured, mhile U.S. army and navy forces involved had lost 
about 470 men killed and 2,400 wounded. 

4. T h e  Marianas.-While the reinforcements the Japanese put 
ashore a t  Biak could not effect the ultimate outcome of operations 
on the island, they were sufficient, combined with the fanatic de- 
fense of the original garrison, to prevent the Southwest Pacific 
area's land-based aircraft from using Biak fields to support the 
Centra1 Pacific area's invasion of the Mariana Islands on June I j, 

1944. I t  appears, indeed, that the Japanese gave up further at- 
tempts to reinforce Biak only when they learned of Admiral 
Nimitz' move to the Marianas, and they hurriedly assembled the 
bulk of their fleet to give battle to the U.S. Pacific fleet off the 
Marianas. On the other hand, Japanese preoccupation witli Biak 
had diverted much land-based air strength from islands in the 
central Pacific to western New Guinea, where many of the pilots 
had been shot down or fel1 prey to malaria, thus making the Allied 
invasion of the Marianas easier. 

On June 15 the U.S. 2nd and 4th marine divisions moved ashore 
on Saipan Island in the Marianas against stubborn opposition from 
almost 30,000 Japanese. Occupation of the island went slower 
than anticipated, and by June 2 0  the army's 27th infantry division 
had been sent ashore to reinforce the marine corps units. Grad- 
ually compressed int0 smaller and smaller pockets, the Japanese 
themselves ended most organized resistance with a suicidal coun- 
terattack on July 7. After the U.S. forces had thrown back this 
counterattack, only mopping up remained. On July g the island 
was declared secure. 

The Japanese con~bined fleet had meanwhile steamed northward 
from anchorages in the Philippines and the Netherlands East 
Indies determined to greet the Allied invasion of the Marianas 
with a nctval showdown battle. On June 19 Japanese carriers 
launched air attacks against U.S. 5th fleet vessels supporting the 
landing operations a t  Saipan. These attacks cost the Japanese 
more than 400 aircraft, while the 5th fleet's carriers lost only 26. 
With the bulk of its carrier planes lost, the Japanese fleet began 
withdrawing, pursued by 1J.S. 5th fleet aircraft. By June 21, 
when the pursuit ended, the Japanese had lost 3 carriers and 2 

tankers sunk; 4 carriers, I battleship, I cruiser and I tanker se- 
verely damaged; and, finally, almost 450 planes. The U.S. 5th 
fleet lost only 20 aircraft in combat and damage to ships was neg- 
ligible. For some time the Japanese combined fleet would not be a 
factor with which the Allies would have to reckon. 

After Saipan, Admiral Nimitz' Centra1 Pacific area forces pro- 
ceeded with the occupation of the rest of the major islands in 
the Marianas. The invasion of Guam began on July 21, follotving 
extensive naval bombardment, but before the island was secured 
on Aug. 10 the U.S. 3rd marine division, the 1st marine provisional 
brigade and the U.S. army's 77th infantry division had al1 been 
committed to the action. Tinian was taken, beginning July 24, by 
the 2nd and 4th marine di,visioils, which met relatively light op- 
position. The entire Marianas campaign cost U.S. forces about 
4,750 men killed and 18,100 wounded, while the Japanese lost ap- 
proximately 46,000 men killed and captured. 

While the fighting had been going on, U.S. army and navy engi- 
neers had started work on an extensive system of airfields for the 
army's huge B-29s and other planes. On Nov. 24 the first B-29 
raid from the Marianas was sent against Japan. From the stra- 
tegic point of view, the capture of the Marianas was even more 
important, The Japanese defensive perimeter had been breached 
a t  a vulnerable point and the Allies were assured control over vast 
reaches of the Pacific ocean. To realists in the Japanese high 
;ommand, the loss of the Marianas spelled the ultimate loss of 
the war. 

5. Al l i ed  Reorganfza t ions  in t h e  Pacific.-In m i d - 1 ~ 4 ~  
many changes in organization were made in the Pacific theatres. 

First, with completion of the reduction of Rabaul, the South Pa- 
cific area was closed out as an active theatre and Admiral Halsey 
left to take command of the C.S. 3rd fleet for future advances. 
Army units in the South Pacific were transferred to Genera1 Nac- 
Arthur's direct control in June, and the U.S. 13th air force moved 
bodily over to the Southwest Pacific area to form, with the U.S. 
5th air force, the far eastern air force, which was commanded 
by Genera1 Kenney in addition to his position as commander, Al- 
lied air forces S.W.P.A. The royal Australian air force and Dutch 
air units remained under Genera1 Kenney's control as part of the 
Allied air forces, while the royal New Zealand air force, together 
with certain U.S. marine corps and G.S. navy land-based air units, 
continued to operate along the Solomons axis. 

Administratively, the U.S. army units in the South Pacific area 
passed to the control of Lt. Gen. Robert C. Richardson (U.S.A.), 
previously commander of U.S. army units in the Centra1 Pacific 
area uilder Admiral Nimitz. Genera1 Richardson now became 
commanding general, U.S. army forces Pacific ocean areas, in 
which capacity he remained subordinate to Admiral Nimitz' op- 
erational control. U.S. army air forces in the Pacific ocean areas 
(except the B-29s) were placed under Lt. Gen. Millard F.  Harmon 
(U.S.A.), who was also subordinate to Admiral Nimitz. The 
B-29s in the Pacific, forming a part of the C.S. 20th air force, 
were controlled by the U.S. joint chiefs of staff, acting through 
Gen. Henry H. Arnold, commanding genera1 of the U.S. army air 
forces. 

In the Southwest Pacific area, in addition to the creation of the 
far eastern air force, there were few changes. General MacArthur, 
the supreme commander in the area, also commanded al1 U.S. 
army troops in the Southwest Pacific in his capacity as command- 
ing general, U.S. army forces in the far east. The U.S. 6th army 
continued to operate as "Alamo" force until September, when it 
dropped the pseudonym. Australian ground units operated under 
Genera1 Blamey, commander of the Allied land forces S.W.P.,4., 
while Air Vice-bfarshal William D. Bostock (R.A.A.F.) com- 
manded Australidn air units assigned to the Allied air forces. Late 
in the summer Lt. Gen. Robert L. Eichelberger (U.S.A.), pre- 
viously commander of the U.S. 1st corps, became commander of 
the newly formed U.S. 8th army. The naval command in the 
Southwest Pacific remained as it had been. 

6 .  Westward T o w a r d  t h e  Phi1ippine.s.-After Biak, the ad- 
vance in the Southwest Pacific area was resumed when, on July 2, 
1944, the 158th RCT landed at  reef-studded Noemfoor Island, go 
mi. S.W. of Biak. Two battalions of the U.S. 503rd parachute in- 
fantry jumped during the ensuing two days to reinforce the 158th 
RCT, and the other battalion arrived by ship later in the month. 
There was little strong organized resistance and Noemfoor's air- 
fields were soon in Allied hands, deepening the air penetration of 
which the Allied air forces S.W.P.A. were capable. The operation 
cost U.S. forces involved about 70 men killed and 350 wounded, 
while the Japanese lost almost 2,000 killed and 250 captured. 

The next step was the occupation of the Sansapor-Mar area at  
the northmest tip of New Guinea's Vogelkop peninsula on July 30 
and 31 by elements of the U.S. 6th infantry division. Airfields 
from which Allied planes could strike the southern Philippines 
and the northern Netherlands East Indies were soon operational. 
There had been negligible opposition by the time the area was 
secured, and only I j men had been killed and 45 wounded. The 
Japanese lost about 700 killed and IOO captured. 

On Sept. I j the U.S. 11th corps, comprising the 31st infantry 
division and the 126th R C T  of the 32nd infantry division, started 
ashore at  Morotai Island, between the Vogelkop peninsula and 
Mindanao, southernmost large island of the Philippines By- 
passing Japanese strength at  Halmahera, south of Morotai, the 
11th corps quickly secured a defensive perimeter behind which 
airfields were rapidly constructed in order to provide air support 
for further advances. Except for some fairly severe air raids, 
the Japanese attempred little reaction to this penetration of their 
last defenses before the Philippines, and the Morotai operation 
cost the U.S. forces only 45 men killed and about 95 wounded. 
The Japanese lost about 325 men killed or captured. 

With the occupation of Morotai, the long drive up the New 
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Guinea coast was strategically completed. The only subsequent 
operation of offensive significance in the area occurred Nov I j- 
20, when the U.S. 8th army, directing its first operation, sent 
elements of the 31st infantry division off to capture the Asia 
and Mapia Island groups, north of the Vogelkop. There, the U.S. 
forces, losing 2 0  men killed and 45 wounded and killing 170 
Japanese, established radar stations and navigational guides. The 
forces of the Southwest Pacific area were ready to move on to the 
Philippines. 

Simultaneously with the Morotai landings in the Southwest 
Pacific, Admiral Nimitz' forces had moved into the Palau Islands 
in the western Carolines. On Sept. 15 the U.S. 1st marine division 
pushed ashore against heavy opposition on Peleli*~. while two 
days later the 81st infantry division (less one RCT) landed on 
Angaur Island, immediately to the south. The most important 
area of Angaur, where airfields were to be constructed, was se- 
cured by Sept. 20, but it  was not until Oct. 23 that the 81st divi- 
sion's ~ ~ 2 n d  RCT had overcome the last stubborn, organized 
resistance in rugged terrain at  the island's northwest corner. 

On Peleliu, although the 1st marine division had secured the 
southern part of the island with its important Japanese airfield 
by Sept. 17, the Japanese continued fanatic resistance from rough, 
dominating ground in the centre of the island, and also held the 
northern tip. where reinforcements from more northerly islands 
in the Palau group could be landed. Fighting was so fierce and 
casualties so high that the 1st marine division had to be rein- 
forced by the 8rst division's g z ~ s t  RCT from .4ngaur. The 
321st RCT swung into action on Sept. 22, soon isolating the cen- 
tral Japanese pocket and helping the marines secure the northern 
tip and offshore islets. 

The 1st marine division, having lost almost -6.500 men from 
combat and many more from disease and fatigue, had to be re- 
lieved in the latter part of October and the 81st infantry division 
completed the job. The 321st R C T  bore much of the burden of 
the final offensive, but the 323rd RCT, fresh from the unopposed 
occupation of Ulithi atoll (Sept. 23), had taken over when, on 
Nov. 25, organized resistance ceased. 

Operations in the Palaus cost the U.S. army, marine corps and 
navy forces involved approximately 2,8jo men killed and 9.000 
wounded, while the Japanese lost about 13,600 men killed and 400 
captured, including about 650 men sent from the northern Palaus 
to reinforce the original 11,000-man garrison on Peleliu. The 
occupation of Peleliu and Angaur had proved to be one of the 
bloodiest battles in the war, but with the southern Palaus and 
Ulithi in Allied hands the western Pacific was safe for Allied air 
and naval forces. The rest of the Palaus could be neutralized by 
air action alone. The road to the Philippines was open from both 
the south and the east. 

D. THE LAST CAMPAIGNS 

1. Revised Allied Plans.-At the time of the Morotai and 
Palau landings, General MacArthur was intending to invade the 
Philippines at  Sarangani bay, Mindanao. on Nov. 1 j. 1944. to 
establish air and naval bases from which to support a larger 
invasion a t  Leyte Island on Dec. 20. Admiral Nimitz' plans 
called for an invasion of Yap, in the Carolines east of the Palaus, 
on Oct. j. But the U.S. 3rd fleet. striking the Philippines on 
Sept. 9-10 in strategic support of the Palaus and Morotai land- 
ings, discovered unexpected Japanese weakness on Mindanao. 
Cancelling further strikes against that island. Admiral Halsey sent 
his 3rd fleet planes against the central Philippines on Sept. 12  and 
13, again finding hostile reaction meagre. Admiral Halsey sug- 
gested to Admiral Nimitz, General MacArthur and the joint 
chiefs of staff that the Palaus, Yap and Mindanao operations 
might well be cancelled in favour of a direct move to Leyte. 
Admiral Nimitz did not believe it safe to by-pass the Palaus, but 
he was willing to forget about Yap and he offered General Mac- 
Arthur the use of the U.S. 24th corps (the 7th, 77th and 96th 
infantry divisions) already staged for Yap, for an early in~asion 
of Leyte. In  the name of General Alaciirthur, who was keeping 
radio silence aboard a ship off Morotai, Lt. Gen. Richard K. 
Sutherland (U.S.A.), General MacArthur's chief of staff, accepted 

this proposal and so informed the joint chiefs of staff. The  joint 
chiefs. then meeting with the British chiefs of staff a t  the Octa- " 
gon conference in Quebec, quickly approved the proposed 
changes, and the Yar, and Mindanao o~era t ions  were cancelled 
for ' direct move t i  Leyte, now rescheduled by General Mac- 
Arthur for Oct. 20.  

2. Leyte.-In preparation for the Leyte invasion, Admiral 
Halsey's 3rd fleet struck the Philippines again during the period 
Sept. 21-24? and provided additional strategic support by hitting 
the Philippines, Formosa and the Ryukyus from Oct. 10 through 
Oct. 21. The Allied air forces S.W P A. sent available land-based 
planes against the southern and central Philippines also, while 
escort carriers of the Allied naval forces S.W.P.A. provided direct 
air support for the landings of the U.S. 6th army. 

First landings in the Leyte area were made on Oct. 17 and 18 by  
the U.S. 6th Ranger infantry battalion, which seized offshore 
islands in Leyte gulf. On Oct. 2 0  the 10th corps (1st cavalry and 
24 infantry divisions) and the 24th corps (7th and 96th infantry 
divisions) poured ashore on the east coast of Leyte. where strong 
opposition was met a t  only one of the four division beaches. 
Within three days a fair-sized beachhead had been secured and 
work had started on airfields. 

Japanese plans for the defense of the Philippines had originally 
called for the main effort to be made at  Luzon, but possibly as the 
result of exaggerated claims of damage to the U.S. 3rd fleet off 
Formosa, the Japanese high command made an eleventh-hour 
change and decided to make an all-out effort to defeat the Allied 
forces at  Leyte. First, they reinforced their land-based aircraft 
in the Philippines to attack Allied shipping in Leyte gulf and to 
support a three-pronged fleet offensive aimed a t  the destruction of 
the U.S. 3rd and 7th fleets and the severance of the Allied lines 
of communication to Leyte. For this purpose, the bulk of the 
Japanese combined fleet, under Adm. Soemu Toyoda, was divided 
into three sections and sent toward Leyte. One group of battle- 
ships, cruisers and destroyers adoanced on Leyte gulf from the 
south, through Surigao strait. and was soundly trounced by U.S. 
-/th fleet surface vessels during the predawn hours of Oct. 25. 
I n  the centre, moving,into Leyte gulf via San Bernardino strait, 
came a force of the most modern Japanese battleships, cruisers 
and destroyers. This force created considerable damage among 
7th fleet escort carriers, destroyers and other ships before it re- 
tired on the same day, apparently frightened lest Admiral Halsey's 
3rd fleet launch strong carrier aircraft attacks. 

The 3rd fleet had moved north, off the east coast of Luzon, to 
intercept the third Japanese force, which was built around car- 
riers. Launching strong carrier-based air attacks, the 3rd fleet 
turned back this Japanese force on Oct. 2 5  also. The next day 
Allied planes from the 3rd and 7th fleets, as well as available 
land-based aircraft of the Allied air forces S.W.P.A , pursued 
Japanese stragglers as the remnants of the three Japanese forces 
fled toward safer waters. The battle for Leyte gulf cost the 
Japanese combined fleet three battleships. one large carrier. three 
light carriers. six h e a ~ y  cruisers, four light cruisers and nine de- 
stroyers. Almost all the rest of the Japanese ships engaged re- 
ceived considerable damage. Allied losses were one light carrier, 
tm7o escort carriers, two destroyers and one destroyer escort sunk, 
while some additional ships received some damage. The core of 
the Japanese navy had been demolished, and was no longer a 
significant factor in the Pacific m r .  

Despite their huge naval losses, the Japanese were determined 
to hold Leyte and after the naval battle started sending strong 
reinforcements to the island, while continuing aerial attacks 
against Allied shipping in Leyte gulf. During October too few 
Japanese reinforcements arrived to have much effect upon opera- 
tions, and the U.S. 10th corps drove rapidly up Leyte valley to  
the north coast, while the 24th corps pushed inland and sent one 
division overland to the southwest coast. Continued bad weather 
and strong Japanese reinforcements-the equivalent of two and 
a half divisions by late November-slowed the 6th army's ad- 
vances during rCTovember and early December, while the Japanese 
defended the Ormoc valley and the mountainous interior. Gen- 
eral MacArthur therefore found i t  necessary to reinforce the 6th 
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army, and during November the E.S. 11th airborne division, the 
grind infantry division and the separate 112th cavalry RCT 
reached the island. Both the 10th and 24th corps maintained 
heavy pressure on all fronts to keep the Japanese off balance and 
to prevent them irom organizing strong, co-ordinated counter- 
attacks. 

Japanese reinforcements continued to arrive a t  Ormoc, on the 
northwest coast, despite staggering losses of ships and troops to 
Allied air and naval elements. The Japanese even tried some 
abortive airborne assaults which accomnlished little. To  speed 
the inevitable end and to prevent further reinforcements from 
reaching the island, General MacArthur sent the 77th infantry 
division (which reached Leyte late in November) on a shore-to- 
shore movement from the east coast to O r ~ o c ,  near which town 
the division landed on Dec. 7. Ormoc fell on Dec. 10 and the 
77th infantry division pushed up the Ormoc valley to establish 
contact with the 10th corps units fighting their way southward. 
This contact marked the end of the strongest organized resistance 
on Leyte and General MacArthur declared the island secure on 
Dec. 25 

The 6th army, preparing for future operations, turned over the 
arduous task of mopping up to the U.S. 8th army. The 24th 
corps (the 7th, 77th and 96th infantry divisions) was relieved by 
the U.S. Americal division. The Americal division, Filipino 
troops, the 10th corps, the 38th infantry division and elements of 
the 81st infantry division, continued operations against the zo,ooo 
Japanese left on Leyte at  the end of Dec. 1944, and mopping up 
continued well into 1945, until almost 7 j,ooo Japanese had been 
killed or captured on Leyte by the 6th and 8th arnies. 

3. T h e  L u z o n  Campaign.-Even before Leyte had been de- 
clared secure, the U.S. 6th army had started moving toward Luzon, 
and on Dec. 15, 1944, the 19th RCT of the 24th infantry division 
and the separate 503rd parachute R C T  made amphibious landings 
at  the southwest corner of Mindoro Island. There was negligible 
opposition, and airstrips were rapidly constructed. The move to 
Luzon by Southwest Pacific area forces again had the strategic 
support of the U.S. 3rd fleet, which struck the island on Dec. 14- 
16, 1944, and again on Jan. 3-9, 1945. On the latter date the 6th 
army started invading Luzon a t  Lingayen gulf, putting ashore 
the U.S. 1st corps (6th and 43rd infantry divisions) and the 14th 
corps (37th and 40th infantry divisions). The generally unop- 
posed landings were supported by escort carriers of the U.S. 7th 
fleet and by land-based planes of the U.S. 5th and 13th air forces. 
The 3rd fleet moved into the South China sea to strike the Indo- 
China coast, Formosa, Hong Kong, Canton, Hainan and the 
Ryukyus during the period Jan. 12-22, 1945. 

Realizing that the diversion of forces to Leyte and the inability 
of the Japanese high command to send reinforcements to Luzon 
gave him little hope of defeating the 6th army, Gen. Tomcpuki 
Yamashita, commanding the Japanese 14th area army, decided 
upon static defense aimed a t  pinning down Allied troops on Luzon 
for as long as possible. H e  established three principal defensive 
sectors: one in the mountains west of Clark field in the Central 
Plains; a second in mountainous terrain east of Manila; and the 
third and strongest in the mountains of northwestern Luzon, cen- 
tring initially around Baguio. Manila was also strongly defended, 
although General Yamashita at  one time apparently had some 
thought of abandoning the city. 

First Allied contact with strong Japanese forces came at the 
outskirts of the Baguio sector as the U S .  1st corps, securing the 
6th army's left flank so that the 14th corps could drive south 
through the Central Plains unmolested, drove north and east from 
Lingayen gulf. The 14th corps met negligible resistance until i t  
reached the Clark field area. There the 40th infantry division 
was dropped off and the rest of the corps, now including the 1st 
cavalry division, continued toward Manila. 

While the drive south gained momentum, the U.S. 11th corps 
(comprising the 38th infantry division and the 34th R C T  of the 
24th infantry division) landed on Jan. 29. 1945, a t  the west coast 
north of Bataan peninsula to secure Subic bay and cut access 
routes to the peninsula, thus preventing the Japanese from using 
Bataan as General MacArthur had employed it in 1942. By Feb. 5 

the 11th and 14th corps had established contact inland a t  Dinalupi- 
han. On Jan. 31 the U.S. I ~ t h  airborne division (less the 51 ~ t h  
parachute RCT but reinforced by two infantry battalions of the 
24th infantry division) made an amphibious landing at  Nasugbu, 
south of Manila bay. On Feb. 3 the 51 ~ t h  parachute RCT jumped 
on Tagatay ridge, inland, soon linking up with the amphibious units 
from Nasugbu. The division then pushed northward toward 
Manila. The landings of the I ~ t h  corps and the I rth airborne 
division had been made under the operational control of the 8th 
army, control passing to the 6th army early in February. 

On Feb. 3 the 1st cavalry division reached Manila and the 37th 
infantry division arrived there the next day. The 11th airborne 
division reached the southern outskirts on Feb. 6. Manila was 
bitterly defended b S  the Japanese with steady house-to-house 
warfare, and it  was not until March 3 that the 14th corps could 
announce that organized resistance was over. With Manila under 
siege, further steps had been taken to open Manila bay for Allied 
shipping. On Feb. 15 the I j ~ s t  RCT of the 38th infantry division 
secured the southern tip of Bataan and the next day the 503rd 
parachute infantry dropped on Corregidor Island, supported by an 
amphibious assault on the part of an infantry battalion of the 
34th RCT, 24th infantry division. Within two weeks the island 
was secured, with Japanese dead numbering 4,500. The east and 
west coasts of Bataan peninsula were cleared by elements of the 
6th infantry division, while other I ~ t h  corps troops secured smaller 
islands in Manila bay during March and April. The I ~ t h  airborne 
division cleared the bay's south shore. 

The 6th army's strength was rapidly built up, and divisions 
wete moved from one sector to another as the need arose or when 
troops needed a rest by assignment to a quieter front. At the 
Clark field defegse sector, for instance, the 4oth, 43rd and 38th 
infantry divisions all fought before organized Japanese resistance 
had ceased in April and the Central Plains could be declared se- 
cure. With the Central Plains, Manila and Manila bay secured, 
the Luzon campaign t u r ~ e d  into a sort of grandiose mopping-up 
operation against firmly entrenched and fanatically resisting 
Japanese. Southern Luzon and the Bicol peninsula were cleared 
by the 11th airborne division, the separate I 58th RCT (which 
made an amphibious landing a t  Legaspi on April I ) ,  and a brigade 
of the 1st cavalry division. Organized resistance in those areas 
was over by the end of May, but in the mountainous defensive 
sector east of Manila organized resistance continued almost to 
mid-June. In the latter area. the 1st cavalry division and the 6th, 
38th and 43rd infantry divisions, as well as marly Filipino guer- 
rilla organizations, were committed to action a t  one time or an- 
other. 

The defensive sector in the mountains of northwestern Luzon 
held out the longest. There, at various times, the I 58th RCT, the 
6th, 25th, 32nd, 33rd 37th and 43rd infantry divisions, and 
Filipino units were all employed in drives north and northeast 
from Lingayen gulf before Baguio iell on April 26. During 
March, April and May the 1st corps continued to drive northeast- 
ward toward the Cagayan valley, the southern entrances to which 
were secured in mid-May. Operations to occupy the entire valley 
continued through June, and included a drop by elements of the 
11 th airborne division on June 21. The valley was declared secure 
a week later, leaving as the only strong, organized resistance on 
Luzon the Kiangan pocket, located in mountain fastnesses north 
of Baguio. 

On July I headquarters, 14th corps, assumrd control of opera- 
tions against the Kiangan pocket and headquarters, 1st corps, be- 
gan preparing for other advances. On July 4 General RlacArthur 
declared Luzon secure, and the U.S. 8th army took over the task 
of final mopping up. just as it had a t  Leyte. The iast drive into 
the Kiangan area was undertaken by the 6th and gznd infantry 
divisions and former Filipino guerrilla units now reorganized as 
regular elements of the Philippine army. By the end of the war 
the Japanese 14th area army mas still maintaining some organized 
resistance in northern Luzon, and only the final surrender ended 
the fighting there. 

4. The  S o u t h e r n  Phi l ipp ines  a n d  Borneo.-The campaign 
for the reoccupation of the southern Philippines was conducted by 
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the U.S. 8th army, and the operations went on simultaneously with The Iwo Jima operation was primarily a marine corps action. 
those on Luzon. The first major step was the seizure of Palawan . U.S. army port companies, amphibious truck companies and anti- 
Island by the 186th RCT of the 41st infantry division, beginning aircraft battalions also participated in the assault phase. The  
Feb. 28, 1945. At Palawan airfields were quickly constructed to island garrison force had as its principal ground element the 
assure complete Allied control over the South China sea. Panay army's separate 147th infantry regiment, which completed the 
Island was invaded by the 40th infantry division on March 18 mopping up, and the air garrison stationed on the island coin- 
and the island was secured against negligible opposition, Filipino prised principally units of the army's 7th air force. The Iwo Jima 
guerrillas under the leadership of Col. Marcario Peralta (P.A.) operation resulted in the killing or capturing of about 22,000 
having previously bottled up the small Japanese garrison a t  three Japanese, while U.S. forces engaged suffered more than 21,000 

or four isolated posts. The 40th infantry division moved to north- casualties, including almost 4,500 men killed. Despite this heavy 
western Negros Island on March 29 and was reinforced there by cost, Iwo Jima proved an invaluable air base, and the first fields 
the 503rd parachute RCT on April 8. There was bitter fighting there became operational in early April. 
in the hills of northern Negros and it was not until mid-May that 6 .  The Rytakyus; 0kinawa.-The seizure of positions in  the 
organized resistance was broken. The Americal division landed Ryukyus was to have been the last step in the Pacific war prior to 
on Cebu Island on March 26. Again there was some stiff resistance actual invasion of the Japanese home islands. From bases there, 
and the last organized opposition was not over until May 2. The preassault aerial bombardment of Japan could be intensified; the 
Americal division also cleared southeastern Negros and Bohol invasion forces could be provided with direct land-based air sup- 
Island. port;  and the islands could be used as staging and supply 

By the end of May almost all the rest of the many small bases. 
islands in the central Philippines had been secured, many of them Okinawa, largest island in the Ryukyus, lies only 350 mi. S. of 
by or with the aid of Filipino guerrillas. Kyushu Island, where the initial invasion of the Japanese home 

Mindanao, second largest island in the Philippines, had been islands was to have taken place. 
General MacArthur's first target before the change in plans made Ground operations in the Ryukyus mere under the direct com- 
in Sept. 1944, but as events turned out, Mindanao was the last mand of Lt.  Gen. Simon Bolivar Buckner (U.S.A.), commanding 
island secured. The first landings were made by the 41st infantry general of the U.S. 10th army, which fought under Admiral Nimitz' 
division (less the 186th RCT) on March 10, 1945, a t  Zamboanga, operational control. The 10th army comprised the U.S. 24th 
southwestern Mindanao. Airfields were quickly constructed from corps (the 7th, 27th, 77th and 96th infantry divisions) and the 
which to support operations against the Ketherlands East Indies, marines' 3rd amphibious corps (the  st, 2nd and 6th marine divi- 
and the 41st infantry division secured the Sulu archipelago, be- sions). Of the 2nd marine division, only one R C T  was actively 
tween Borneo and RIindanao, in a series of shore-to-shore engaged in the Ryukyus fighting. 
manoeuvres beginning on April z .  On April 17 the U.S. 10th Following extensive aerial and naval bombardment by the U.S. 
corps, comprising the 24th and 31st infantry divisions, started 5th fleet, landings in the Ryukyus began on March 26, Ir)4j,  when 
landings in central hlindanao to begin the seizure of the interior the 77th infantry division began securing the Kerama Islands, I j 
of the island. The 108th RCT of the 40th infantry division rein- mi. TV. of Okina~va. On March 31 army artillery was put ashore 
forced the 10th corps on May 9, and elements of the 41st infantry on Keise Island, only 11 mi. from Okinawa. A seaplane base and 
division were also employed in the central and eastern sections of fleet anchorages were quickly established in the Keramas, and 
the island. A strong guerrilla organization, under Col. JVendell about 350 suicide boats, with which the Japanese had expected 
Fertig (U.S.A.), proved of considerable help to the 10th corps, to destroy the Allied invasion convoys off Okinana. were de- 
but some isolated pockets of Japanese resistance were still hold- stroyed. Artillery was soon bombarding Okina\\a from Keise 
ing out a t  the end of the war. Island. 

The reoccupation of Borneo began on May I ,  1945, when the The main landings i n  the Ryukyus were made by  the 7th and 
26th Australian brigade group of the 9th Australian division 96th infantry divisions and the 1st and 6th marine divisions at  
landed at  Tarakan Island, northeastern Borneo, to establish bases Okinawa on April I. There was little opposition a t  the beaches, 
from which future operations could be supported. The rest of the the Japanese having decided to maintain a static defense inland. 
9th Australian division landed at  Brunei bay, on the northwest The 3rd amphibious corps' two divisions secured northern Okina~va 
coast, on June 10, rapidly securing the area against scattered by April 18, while the 24th corps instituted a drive against the 
resistance. The 7th Australian division went ashore at  Balikpapan main Japanese defenses, located in the southern part of the island. 
on the east-central coast July I ,  meeting resistance tvhich de- While attacks on the south continued, the 77th infantry division, 
layed the seizure of the oil-rich area until the middle of the month. during the period April 16-21, secured tiny Ie  Shima, off north- 
A Dutch infantry company and U.S. army amphibious engineers western Okinawa. There, airfields were constructed from which 
had participated in these operations, which had been supported to support ground operations on Okinawa and to undertake early 
also by available elements of the Allied air forces and Allied naval air attacks against Japan. 
forces S.W.P.A. Borneo's oil denied to the Japanese, and I n  southern Okinawa vicious fighting continued against well- 
bases were secured from which further operations in the Nether- entrenched Japanese who launched local counterattacks and fought 
lands East Indies could have been mounted, had they proved stubbornly for every square inch of ground. The 27th infantry 
necessary before the end of the war. division was committed to action on April 18, and the 77th in- 

5. Iwo Jima.-TO provide a base from which fighter planes fantry division had to be brought over from Ie Shima later in the 
could protect B-29s on their raids against Japan; to step up air month. By mid-May the two marine divisions were moved to the 
operations against Japan; to secure fields for B-29 emergency south and the 3rd amphibious corps was reinforced by an R C T  
landings; to maintain pressure against Japan from all directions; of the 2nd marine division. 
and. finally, to extend Allied control over new areas of the Pacific, Org~nized resistance was not over until June 21, mopping up 
the Allies decided to seize Iwo Jima, in the Bonin Islands about not completed until June 30 and the campaign not declared over 
750 mi. S. of Tokyo. Following prolonged aerial and naval until July 2 .  

bombardment, the U.S. marines' j th amphibious corps began land- The Ryukyus operations cost the 10th army about 7,600 men 
ing a t  ITTO on Feb. 19. 1945. The initial assault was made by the killed, 31,800 wounded and 26,200 nonbattle casualties. Total 
4th and 5th marine divisions and the 3rd marine division (less U.S. casualties during the campaign, including those of naval and 
one RCT) was put ashore later in the month. With little air units, were about 12,500 men killed and 36.650 mounded. 
manoeuvre room available, the 5th amphibious corps faced a Approximately IIO.OOO Japanese were killed and 7.400 more were 
fanatically resisting Japanese garrison \~h ich  organized strong taken prisoner. The Japanese had reacted strongly with aerial at- 
counterattacks from well-fortified positions. But the island nas tacks executed by planes based in Japan, Employing a multi- 
declared secure on March 14, and only mopping up of a few tude of suicide planes and small, one-man rocket missiles, the 
stubbornly resisting pockets remained to be accomplished. Japanese sank 36 Allied ships and damaged 368 more. I n  addition, 
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a Japan as of Dec. 31, 2945 

Bold-face dates refer to the date 
of Japanese conquest or invasion. 
Light-face dates refer to the date 
of Allied conquest or liberation. 

about 763 U.S. aircraft were destroyed. The Allied air units, both 
carrier- and land-based, destroyed about 7,800 Japanese aircraft 
in the Ryukyus or Japan and sank 16 Japanese ships. General 
Buckner lost his life and was replaced first by Maj. Gen. Roy S. 
Geiger (U.S.M.C.), commander of the 3rd amphibious corps, and 
then by Gen. Joseph W. Stilwell (U.S.A.), previously commander 
of U.S. army forces in China, Burma and India. However costly 
the operation, the seizure of the Ryukyus provided the Allies with 
an invaluable base. 

The Japanese knew that invasion of the home islands could 
not be far off. 

7. Vic tory  i n  the Pacific.-While the campaigns in the Philip- 
pines and the Ryukyus were underuay. Allied commanders had 
been busy preparing plans for the assault on Japan. First, there 
was a sweeping reorganization of forces in the Pacific. On 
April 3 ,  1945, the U.S. joint chiefs of staff appointed General Mac- 
Arthur commander of all U.S. army forces in the Pacific and 
Adniiral Nimitz the commander of U.S. navy units. For the in- 
vasion of Japan, General MacArthur would also have retained op- 
erational control of marine corps and allied ground force units, 
and his position as supreme commander, Southwest Pacific area. 
Admiral Kimitz would likewise have had operational control over 
the naval units of Allied nations during the invasion. The U.S. 
10th army on Okinawa passed to General MacArthur's control on 
July 31, and the headquarters of the U.S. 1st army, redeployed 
from Europe, set up an advance command post in the Philip- 
pines about the same time. The U.S. 20th and 8th air forces 
(units of the latter were being redeployed from Europe) were 

combined to form a bomber command designated the U.S. strategic 
air forces, under Gen. Carl Spaatz (U.S.A.), whose operations 
remained subordinate to the directives of the U.S. joint chiefs 
of staff. The U.S. 7th air force, based in the central Pacific, 
passed to the control of General Kenney's far eastern air force, 
while the U.S. Pacific fleet was reinforced by a British carrier task 
force. 

Throughout July, Allied carrier- and land-based planes ham- 
mered at the Japanese home islands, and the area from northern 
Hokkaido to Tokyo was subjected to severe naval bombardments. 
The invasion schedule contemplated an assault a t  southern Kyushu 
in Nov. 1545 and a major effort in the Tokyo plain area of Honshu 
in March 1546. But what would obviously have been a most 
costly assault on Japan never had to be undertaken. 

U.S.-British-Canadian research and development had succeeded 
in making possible the atomic bomb, the first experimental ex- 
plosion of which was undertaken in the United States during 
July 1945. At that time the US. ,  British and Russian chiefs of 
staff and heads of states were meeting at  Potsdam, Ger., discuss- 
ing both European problems and the prosecution of the war 
against Japan. The Allies decided to use the atomic bomb against 
Japan in an effort to shorten the war and save lives. Accordingly, 
on July 27 (Tokyo time) the Allies issued an ultimatum inviting 
Japan's immediate and unconditional surrender. This ultimatum 
was rejected. 

On Aug. 6 a U.S. army air force B-zg bomber dropped a single 
atomic bomb on Hiroshima, Japan, creating unbelievable destruc- 
tion and killing thousands of Japanese civilians. On Aug. g the 
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U.S.S.R. declared war on Japan and immediately began invading 
Manchuria and northern Korea. The cream of Japanese army 
forces in these areas had been drained away for operations in the 
Pacific or for the defense of the homeland, and the Russian troops 
found that resistance melted rapidly away. Still there was no 
satisfactory indication from the Japanese government that sur- 
render was acceptable, and on Aug. 9 an even more powerful 
atomic bomb was dropped on Nagasaki. 

The next day, Aug. 10, the Japanese declared their acceptance 
of the Potsdam ultimatum with the reservation that the emperor 
be retained as head of the state. The Allies, in turn, accepted this 
condition with the proviso that the emperor would remain subject 
to the directives of the supreme commander for the Allied powers, 
to which position General Mac4rthur was appointed. The 
Japanese accepted these final terms on Aug. 14. Five days later 
a Japanese delegation arrived in Manila to confer with General 
MacArthur's staff for the procedure concerning cessation of 
hostilities through the Pacific and Asia, the peaceful occupation of 
Japan by the Allied powers and the signing of formal surrender 
papers. Surrender ceremonies were conducted aboard the U.S. 
battleship "Missouri" in Tokyo bay during the morning of Sept. 2 .  

The war in the Pacific was over. 
The occupation of Japan was soon complete and Japan's scat- 

tered forces were rapidly rounded up and sent home. The nation 
had surrendered while still possessing a strong army capable of 
determined defense of the home islands. Japanese air strength 
had been considerably reduced in the summer of 1945, but there 
were still about 3,000 operational planes of various types available 
in the homeland. The navy, however, had practically ceased to 
exist, and Japan's industries had suffered such damage that the 
nation's ability to prolong the war was severely impaired. Finally, 
Allied air, surface and submarine operations had cut the home 
islands from all sources of raw materials. The effective and close 
blockade the Allies established around the home islands would 
ultimately have made it  impossible for the Japanese to supply 
their military and civilian components with even the bare es- 
sentials of life. An early surrender was inevitable, probably even 
without the impetus supplied by the atomic bombs. I t  was better 
for both the Allies and the Japanese that the end came when i t  
did. (R. R. SH.) 

V. THE WAR A T  SEA 
A, PRIOR TO U.S. ENTPY INTO WAR 

For many decades it had been a keystone of Britain's policy to  
maintain a fleet equal to any combination of two opponents likely 
to be brought against it. This policy rested on the belief that 
Britain could exist only by the importation of a large proportion 
of its food and could maintain the unity of its world-wide com- 
monwealth of nations only by the mobile power of a dominant 
navy. The Washington naval treaty (1922) accepted equality 
with the United States while limiting the navies of France, Italy 
and Japan in proportion to their needs. The German navy 
already, by the Versailles treaty, had been reduced to impotence. 
The treaty of London (1936) imposed further limitations on 
cruisers and destroyers; but Italy, under fascist influence and 
expansionist ideas, declined to be bound, being already engaged in 
developing a fleet which might in favourable conditions give i t  
mastery of the Mediterranean. The growing nationalism of Ger- 
many and the feeling that that country could be made peaceful 
only by allowing it  a navy sufficient to satisfy national self- 
respect, resulted in the Anglo-German agreement of 1935 and 
declaration of 1937. These gave Germany the right to build up to 
35% of Britain's strength in all categories and to 100% in sub- 
marines. Germany had started to rebuild its fleet and had pro- 
duced the pocket battleships "Deutschland." "Admiral Graf Spee" 
and "Admiral Scheer," nominally ~o,ooo-ton cruisers but in fact 
powerful commerce raiders of considerably larger tonnage. I t  
now settled down to construct a modern fleet. "Gneisenau" and 
"Scharnhorst," 26.000-ton battleships, were completed in 1938 and 
1939, respectively; the "Tirpitz" and "Bismarck," capital ships 
more powerful than any afloat or contemplated elsewhere, were laid 
down. Submarines were built in great numbers. 

Britain became conscious of the inevitability of war as early 
as 1936 when a rearmament program was begun, but the recovery 
of the navy was slow. As forecast in 1938 the naval strength of 
the countries likely to be involved in the coming struggle would 
in 1940 be as given in Table 11. 

TABLE 11.-Anticipated 1940 Naval Strength of Belligerents, 1938 

Battle- Aircraft ' L i ~ h t  Des- 1 Sub- 
ships 1 carriers I c k k r s  1 uulsers I t r m r r  marmes I 

British empire . 17 7-11 15 63 188 
Germany . . 
Italy . . . ... 
France , . . 1 I 1 I 1 ,; % 1 ll';izQ 

QQ 120-130 

The British battleships were old, and the new program of bat- 
tleship construction, introduced by Lord Chatfield when first sea 
lord, could not reach completion till 1941-42. 

1. TWO G r e a t  S t ra teg ic  Aims.--British strategy had a three- 
fold object: to ensure the safe arrival of supplies of all kinds to 
the home country, to prevent the landing of any enemy military 
expedition on its coasts and to provide force whereby a British 
expedition could be landed and maintained on enemy territory. 
Long experience had taught Britain that these essentials were best 
met by seeking out and destroying any enemy force which showed 
itself a t  sea. 

German strategy aimed at  cutting off Britain's supplies, pri- 
marily by submarines, secondly by surface raiders and thirdly by 
aircraft. Britain could thus be reduced to impotence, after which 
an actual invasion, well supported by air, could destroy its power 
forever. This plan involved disregard of the limitations on the 
use of submarines agreed on a t  Washington and demanded not 
only a large fleet of U-boats but an invincible army and over- 
whelming air power, all of which Germany had attained by 1939 
when it invited war with Britain and France by  its invasion of 
Poland. 

The events which followed all took their place in the struggle 
between these two great strategic aims. Either one might be suc- 
cessful; both could not. 

Britain declared war on Germany on Sept. 3, 1939; but before 
that date Germany had already stationed its fleet for the attack 
on British merchantmen. The "Admiral Graf Spee" was a t  sea 
in the South Atlantic with a number of improvised commerce 
raiders. U-boats were on the trade routes, and supply ships were 
in position. Britain had a battle fleet based on Scapa flow to con- 
tain the German fleet, another at  Malta to contain the Italian 
fleet, which, in view of the axis treaties, could not be ignored. 
A number of cruiser squadrons were formed for trade protection 
and the hunting of raiders. Britain's greatest weakness lay in the 
absence of escort craft for merchant-ship convoys. Neverthe- 
less, i t  was British policy to establish convoys as  soon as possible 
for all except fast merchant ships. 

On the opening day of the war the "Athenia," a British pas- 
senger liner outward-bound carrying 1,480 passengers and crew, 
was torpedoed off Ireland; and in the first fortnight Britain lost 
27  merchant ships totalling 131,ooo tons. By Sept. 7 ,  however, 
the first outward-bound convoy had been assembled and sailed, 
and by the end of the first fortnight the convoy system was in 
regular operation and being extended daily. Convoys were es- 
corted by destroyers and trawlers from British waters to longitude 
20'-30' W., and thereafter by cruisers, battleships or armed mer- 
chant cruisers as defense against raiders. Many U-boats were 
attacked and a few were sunk, but as the war developed it be- 
came evident that the U-boats could and would operate right 
across the North Atlantic and that anti-submarine escort must 
accompany convoys for the whole journey. To  meet this threat, 
the range of action of a number of destroyers was increased by 
the sacrifice of a boiler to permit added oil stowage, and a simple 
type of escort vessel known as the corvette was designed and 
laid down in large numbers in British building yards. A separate 
organization, coastal convoy, was created for the protection of 
coastal traffic resulting from the assemblage and dispersal of the 
great ocean convoys which took place off the west coast of Scot- 
land. 
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On Sept. 6 Britain suspended its obligations under the London 

naval treaty. On Sept. r g  the great aircraft carrier "Courageous" 
was torpedoed by a U-boat and sunk in the North Atlantic. On 
Oct. 14 a German U-boat under the command of Capt.-Lieut. 
Gunther Prien made a daring entry into Scapa flow through a 
narrow channel between two islands and there found and tor- 
pedoed the battleship "Royal Oak." This proof that Scapa flow 
was not impregnable came as a shock to the British. Urgent 
measures were then taken to strengthen the base. 

Germany meanwhile had developed new types of mines, and on 
Nov. 19 came the first announcement of sinkings by magnetic 
mines. Fifteen ships, largely neutrals, were lost in four days by 
the indiscriminate use of this secret 'weapon, laid sometimes by air- 
craft and sometimes by ships. The British secured a mine, dis- 
covered its secret and in a very short time developed an antidote 
and equipped their rapidly swelling fleet of mine sweepers with 
the means to explode it and so clear a safe channel. 

The  surface raiders mere also active; a German battle cruiser 
sank the AMC (armed merchant cruiser) "Rawalpindi" off Ireland 
on Nov. 26, and about the same time the "Admiral Graf Spee" 
sank the Polish liner "Pilsudski." the British "Doric Star" and a 
number of other ships. Despite these setbacks Winston Churchill 
was able to report on Dec. 6 that the convoy system was in full 
operation and only one ship per ;so sailings had been sunk. In 
addition, the British expeditionary force had been safely conveyed 
to France. 

2. B a t t l e  of t h e  R i v e r  P la te :  t h e  "A1tmark."-On Dec. 13, 
1939, a British cruiser squadron under Comm. (later Admiral Sir) 
Henry Harwood, consisting of "Ajax," "Exeter" and "Achilles," 
fought the pocket battleship "Admiral Graf Spee" in the South 
Atlar tic. The "Ajax" and "Achilles" had 6-in. armament, the 
"Exeter" 8-in., while the "Graf Spee's" armament of six 11-in. 
and eight j.9-in. exceeded in broadside weight that of all three 
British cruisers. The action opened soon after dawn; the British 
divided their force, the "Exeter" taking one side and the two 6-in. 
cruisers the other so as to force the "Graf" to split its fire. The 
"Exeter" received the brunt of the fire and was heavily hit and 
eventually forced out of action while the three British, together, 
so pummelled the German that it  turned away and made for the 
neutral port of Montevideo with the British in pursuit. On 
Dec. 17 the "Admiral Graf Spee" left harbour and to the surprise 
of the British. waiting outside, scuttled itself in mid-channel. 
I t s  crew was interned and its commander, Capt. Hans Langsdorff, 
committed suicide. The action was remarkable for the tactical 
handling of the cruisers which enabled them to defeat the-much 
more heavily armed "Graf Spee." 

The  problem of transporting large contingents of troops from 
overseas was now urgent and was met throughout the war by the 
use of large iast liners specially fitted up for troop transport. The 
first Canadian consignment arrived in Britain on Dec. 17, 1939, 
and the method proved extremely successful, the liners' speed 
rendering U-boat attacks very difficult. 

I n  Jan. 1940 the British requisitioned all British shipping 
capable of overseas trade, and in February the Germans announced 
that all British ships nould be sunk without warning 

On Feb. 16 an incident occurred which, though relatively unim- 
portant. created considerable stir. The armed merchantman 
"Altmark." returning to Germany after its campaign in the South 
Atlantic with 300 British prisoners of war, was known to be work- 
ing its nay  d o s n  the Yorwegian coast to Germany, inside terri- 
torial waters. I t  put into Josing fiord, and thereupon the British 
destroyer "Cossack", Commander (later Admiral Sir) Philip Vian, 
entered the fiord, ranged alongside and rescued the prisoners. 

3. Opera t ions  off N o r w a y  a n d  Denmark.-On April q Ger- 
many invaded Norway and Denmark. I t  claimed that it was 
forced to this action because the British had laid mines in Nor- 
wegian naters. In  fact, however, the mines were laid only on 
the morning of April 8, m hen some of the Germsn invading force 
had already left for Nonvay. The Germans occupied Oslo. Trond- 
heim and Sarvik as well as a number of other ports On April 9 
the battle cruiser "Scharnhorst" was engaged and severely dam- 
aged in an action with H.M.S. "Renown" but escaped under the 

cover of smoke screens laid by  the cruiser "Hipper." On April 10 
a British destroyer force led by Capt. H. Warburton-Lee in the 
"Hardy" entered Narvik fiord to attack German naval forces. 
In  the ensuing battle, one German destroyer was sunk, three were 
set on fire and a number of supply ships sunk or burned. The  
British lost the "Hardy" and "Hunter" and Captain Warburton- 
Lee was killed. On the same day German troopships were sunk by  
submarines in the Skagerrak and the cruiser "Koenigsberg" was 
sunk by the fleet air arm at  Bergen. 

On April 13 the battleship "Warspite" and a strong force of 
destroyers made a second attack on Narvik under Vice-Adm. 
William Whitworth and succeeded in sinking seven German de- 
stroyers and capturing the fiord. On the same day the cruiser 
"Blucher" was sunk in Oslo fiord. The "Karlsruhe" was sunk 
by the British submarine "Truant" while the British lost the 
aircraft carrier "Glorious" by U-boat, and the cruisers "Curlew" 
and "Efingham." Two days later a British, French and Polish 
force was landed in Norway, and the British occupied the Faroe 
Islands. The German invasion had bren successful, though a t  a 
heavy cost, including 26 transports. I t  remained to establish 
their position, and in the ensuing struggle on land, assisted by  
greatly superior air support, they forced the Allies to evacuate 
between June I and 4. 

The Norwegian adventure gave Germany a long Atlantic coast 
line and many harbours. I t  greatly facilitated the submarine 
campaign and improved the flow to Germany of the important 
Swedish iron ore. These advantages were bought at  the cost 
of a serious dispersion of force in all three arms, as well as the 
moral stigma of having invaded two peaceful countries without 
the slightest justification. an action which shocked the neutral 
world. 

4. G e r m a n y  o n  t h e  Atlantic.-By May 14, 1940, the Nether- 
lands, overrun by German troops, capitulated; four days later 
Brussels was taken and German forces had broken through in 
France. The royal navy was doing all in its power to evacuate 
Dutch and Belgian merchantmen to British ports and succeeded 
in saving considerable tonnage. On May 28  Belgium surrendered. 
The British army, split off by the German advance from its 
French allies, was compelled to retreat to the coast. Dunkirk 
was chosen as the place of evacuation. 

The British mobilized every available small vessel to assist their 
destroyers in this evacuation. The operation started on June I and 
lasted four days, during which 34j,585 men were brought back, mostly 
from open beaches; but their equipment was lost. 

On June 10 Italy declared war on Britain and France; four days 
later Paris surrendered and on June 15 the British completed their 
army's evacuation from Brest and St. Nazaire. On June 2 4  an armistice 
was concluded between Germany and France. Britain then stood alone, 
its army without equipment, and only its navy and its air force (greatly 
reduced by losses in France) between it and invasion. The occupation 
of the Netherlands, Belgium and France, as well as Denmark and 
Norway, now gave Germany a vast Atlantic coast line. Its U-boats 
need no longer run the gauntlet of the Dover straits or the Fair Island 
channel, and it promptly developed U-boat bases at Brest, St. Nazaire, 
Lorient and Bordeaux. Its aircraft based near the coast in the 
Netherlands, Belgium and France could operate over the North sea, 
English channel and Bay of Biscay, while its iast coastal craft, based on 
Dutch and Belgian ports, were well placed to attack British coastal 
convoys moving in and out of the port of London. The British pre- 
pared to meet invasion. They kept a close watch on channel ports 
where invasion barges were collecting and harried them by bombing. 

5. Immobi l iza t ion  of F r e n c h  Navy.-Now that Italy was in 
the war the French navy presented a serious problem; for if Germany 
obtained possession of it, the combined Italian and German-French 
navies would be superior in every arm to the royal navy. The French 
armistice provided that the French fleet was to be assembled in French 
and Italian ports and demilitarized except for units which the Italian 
or German governments desired for the protection of French colonial 
interests. This obvious loophole and the distrust in German promises 
prompted the British to take decisive action. On July 3 all French 
warships in British ports were boarded and placed under British con- 
trol. Ships in North African ports were offered alternative conditions 
designed solely to keep them out of German hands. An important 
contingent, including the battle cruiser "Dunkerque," lay at Oran; Adm. 
Marcel-Bruno Gensoul, in command, refused to accept any conditions 
and prepared his ships for sea and for action. A British force under 
,4dm. Sir James Somer\~ille, after a delay of 83 hr., opened fire; a 
battle ensued in which the majority of the French force was destroyed. 
The battleship "Richelieu" lay at Dakar, and there again the French 
admiral refused the alternatives offered. On July 8 a launch manned 
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by British personnel entered Dakar, placed depth charges against the 
"Richelieu's" hull and seriously damaged it. Naval aircraft completed 
the damage which kept the ship immobilized for two and one-half 
years. 

On July g a British fleet was a t  sea to the east of Malta, covering 
an important convoy, when a mixed Italian force of two battleships, 
cruisers and destroyers was encountered. The British force gave chase, 
but the Italians turned away, covering their retreat with smoke screens. 
One Italian battleship was hit and a cruiser torpedoed by aircraft. The 
British pursued to within sight of land and although heavily attacked 
by aircraft suffered no loss. Ten days later the cruiser "Sydney," under 
Capt. (later Rear Adm.) J. A. Collins, accompanied by destroyers, en- 
countered two Italian cruisers and sank the "Bartolomeo Colleoni." 

6.  O p e r a t i o n s  d u r i n g  B a t t l e  of Britain.- In Aug. 1940, the 
threatened invasion of Britain appeared imminent. The Germans had 
reorganized their armies for the task, and embarkation was being prac- 
tised. On -\ug. 8 the campaign opened with mass air raids, and the 
battle of Britain began. In this, British fighter aircraft created havoc 
in the German bombing forces, which were eventually so weakened that  
the German high command was forced to abandon its plans for in- 
vasion, a fact which became apparent to the British as the autumn 
wore on. In November Germany concentrated its air attacks on 
British ports. Southampton was the first to suffer. Portsmouth, Plym- 
outh, Portland and Bristol all experienced severe raids and were 
gravely damaged. The London docks were frequently attacked and 
immense fires caused. None of these ports, however, was entirely im- 
mobilized ; and work continued. 

The battle of the Atlantic also continued. In  June ~ 9 4 0  the liner 
"Lancastria," carrying troops, was bombed and sunk, as was the .4MC 
"Andania." In July the "Arandora Star" was sunk, in August the 
AMC "Transylvania," and in September the '<City of Benares" carrying 
dvacude children, all by U-boat. In October the "Empress of Britain" 
was sunk by bombing. Against these successes the British could claim 
the capture of the German liner "Weser" in the Pacific. 

The British were desperately short of escort vessels, and on Sept. 3 
an agreement with the U.S.A. was announced leasing a number of bases 
to the latter in exchange for 50 overage U.S. destroyers, transferred t o  
the royal navy. These vessels, after a good deal of modernization, 
helped greatly to fill the void. 

7. M e d i t e r r a n e a n  Operations.- In the Mediterranean the Brit- 
ish continued to command the sea, operating by extensive sweeps in 
search of the Italian fleet. On Oct. 12 the cruiser "Ajax," under Capt. 
(later Vice-Adm.) E. D. B. McCarthy, encountered three large Italian 
destroyers south of Sicily and sank two of them. In a subsequent ac- 
tion against a cruiser and four destroyers it crippled one, the re- 
mainder escaping in darkness. Next day the cruiser "York" found the 
crippled destroyer and sank it after allowing time for its crew to aban- 
don ship. British submarines maintained continuous pressure against 
Itallan supply ships plying to the African coast and sank three in 
October. 

These results did not satisfy the British naval commander in chief, 
Admiral of the Fleet Sir Andrew (later Viscount) Cunningham. The 
Italian battle fleet of two new and four reconstructed battleships con- 
stituted an ever-present threat to his supremacy. A carefully prepared 
attack by carrier-borne torpedo aircraft was delivered against the great 
Italian base a t  Taranto on the night of Nov. 11. All the six battleships 
lay in the outer harbour; three were hit and left in a sinking condition. 
Only the shallowness of the water prevented their final loss. In the 
inner harbour two cruisers were badly damaged and two fleet auxiliaries 
sunk. The British lost only two aircraft. This shattering blow es- 
tablished British naval supremacy in the Mediterranean, but shore- 
based aircraft operating from Sicily, Sardinia, the African coast and 
the Dodecanese still interfered with free movement of British trans- 
ports. The majority of these, including troop transports and ammuni- 
tion ships, now made the long journey around the cape in order t o  
maintain and reinforce the British armies operating against Ethiopia, 
Eritrea and Libya. 

In the North Atlantic the struggle continued to be severe. On Nov. 5 
the AMC "Jervis Bay," under Capt. E. S. F. Fegen, was escorting a con- 
voy of 38 ships when the pocket battleship "Admiral Scheer" was 
sighted closing to attack. Captain Fegen at once ordered his convoy to  
scatter and make smoke, while he steamed rapidly toward the raider and 
opened fire. I t  was evident from the first that the odds were hopeless ; 
nevertheless, he engaged the "Scheer" for nearly an hour and held the 
Germans' fire. When a t  last the '<Jervis Bay," crippled and in flames, 
sank beneath the waves, the merchantmen had had time to scatter 
so that of the whole 38 only four were sunk. 

In the Mediterranean the British now scored a series of successes. 
The offensive launched from Egypt on Dec. 9, 1940, led to a rapid ad- 
vance culminating in the capture of Benghazi. This advance was 
strongly supported by the royal navy whose main base was now, by 
agreement with the Egyptians, at  Alexandria. But at this point, be- 
cause of the pressure on Greece from German and Italian forces, the 
British decided to send reinforcements there. There followed a num- 
ber of contacts between naval forces in which the Italians invariably 
retired behind smoke screens. Powerful forces of Italian and German 
aircraft, however, attacked with determination; and on Jan. 14, 1941, 
while protecting a convoy en route for Greece, the aircraft carrier 
"Illustrious" was damaged and the cruiser "Southampton" set on fire 
so seriously that the British sank it. On Feb. g Adm. Sir James Somer- 

ville led a heavy bombardment on the naval base at Genoa which 
caused great destruction. 

8. B a t t l e  of C a p e  Matapan.--On March 19, 1941, aircraft re- 
ported Italian cruisers southeast of Sicily steaming to the southeastward. 
The British commander in chief dispatched a force of four cruisers, a 
carrier and some destroyers under Vice-Adm. (later Adm. Sir) Henry 
Pridham-Whippell to make contact and followed with three battle- 
ships screened by destroyers. The light forces sighted an  Italian bat- 
tleship and two cruisers, and while attacking the battleship by torpedo, 
aircraft led the cruisers toward the British battle fleet. The Italian 
battleship received several hits in the course of the day's fighting but 
escaped, badly damaged, to its base. 

A second Italian force of two battleships and several cruisers was 
now sighted some distance to  the northward, and a chase ensued until 
the 8-in. cruiser "Pola," which had been attacked by torpedo aircraft, 
was sighted, stopped and heavily damaged, and the British battle fleet 
closed on it. Night had already fallen when three more large cruisers 
crossed the British battle fleet's bows, possibly in support of the 
"Pola." The battleships opened fire and the cruisers were quickly de- 
stroyed. The result of this action was that the three 8-in. cruisers 
"Pola," "Zara" and "Fiume," one or two smaller cruisers and two de- 
stroyers were sunk. The remaining Italian forces escaped northwest- 
ward. The British lost two aircraft but had no other casualties; they 
picked up more than 900 Italian officers and men next morning. The 
action was notable in having been brought on by the delay imposed 
on the Italians by torpedo aircraft. The Italians had 3 battleships, 
11 cruisers and 14 destroyers at  sea against the British 3 battleships, 
I aircraft carrier, 4 cruisers and a number of destroyers. Greek de- 
stroyers co-operated effectively with the British. 

On April I ,  1941, Asmara, the capital of Eritrea, surrendered; and 
an  Italian flotilla in the Red sea was engaged and sunk. 

The necessity for reinforcing Greece seriously weakened the British 
forces in Africa. The Germans were coming to the rescue of their 
Italian allies and pouring panzer troops and ammunition into Tripoli. 
This supply line had Malta on its flank, and although the island had 
suffered severe bombing and was no longer used by the battle fleet, 
it remained the base of destroyers and submarines. These harried the 
Italian convoys. On the night of April 15-16 a force of four British 
destroyers led by the "Jervis" sighted a convoy of five large ships 
escorted by four destroyers. In the first few minutes of the British at- 
tack the leading Italian destroyer was overwhelmed and sunk, then 
every ship of the convoy was set on fire and a battle ensued between 
the remaining destroyers. The British lost the "Mohawk" by torpedo. 
All the Italian destroyers were sunk or set on fire, while the entire 
convoy which consisted of ammunition ships, motor transport and 
German troops was destroyed. Despite naval victories the British posi- 
tion in the Mediterranean now suffered a decline. On April 3, 1941, 
the British evacuated Benghazi; and a retreat to  the Egyptian frontier 
followed. Tobruk held out and was supplied from the sea. 

9. O p e r a t i o n s  off G r e e c e  and Yugoslavia.--On April 6, 1941, 
the Germans invaded Greece and Yugoslavia, the Yugoslav army with- 
drawing. Salonika fell to the Germans on April 9, and Monastir was 
reached the next day. The British forces in Greece now fell back 
fighting, and on April 23 the Greek government was evacuated to 
Crete. Two days later the Germans occupied Lemnos Island and 
shortly afterward the whole of the Dodecanese group. The British 
were forced to evacuate their army in Greece, and about 43,000 escaped 
to Egypt and to Crete, 3,000 being left. The Germans then brought 
overwhelming air superiority to bear on Crete and made parachute 
and glider landings. Their air- and sea-borne troops suffered heavy 
losses but gained a foothold, and the British found it necessary to evacu- 
ate Crete also. This proved a costly operation. In  the course of May 
and June the British lost by aerial attack three cruisers and eight de- 
stroyers, proving beyond all doubt that naval operations within the 
reach of shore-based aircraft could not be carried out without air sup- 
port. By June I ,  however, the evacuation of Crete was complete. 

In the summer months of 1941 the air attacks on Malta were intense, 
but the fortress held out and the British fought their convoys through 
and took a heavy toll of Italian supply ships to Africa. In  the course 
of these operations the battleship "Nelson" was torpedoed on Sept. 27, 
but not fatally. The aircraft carrier "Ark Royal" was torpedoed and 
sunk on Nov. 14. The "Barham" was torpedoed and sunk on Nov. 25. 

On the reverse side, Capt. (later Rear Adm. Sir) William G. Agnew 
in the cruiser "Aurora," patrolling on the night of Nov. 9 in the central 
Mediterranean with a force of two cruisers and two destroyers, en- 
countered two convoys oi ten supply ships escorted by destroyers and 
covered by two 8-in. cruisers. In the resulting action all the s ~ p p l y  
ships were destroyed and three destroyers sunk, a fourth being _abse- 
quently sunk by a British submarine. The British suffered no casual- 
ties. An armed merchant cruiser and several supply ships were sunk 
two days later. British submarines had many successes. 

Supported by the fleet, the British attacked in Libya on Nov. 18 
and gained much ground. Severe fighting followed but by Dec. I the 
German and Italian tank forces had pressed the British back once more 
to the Egyptian frontiers and beyond, and Tobruk was again invested. 

Turning to the Atlantic, the British had planned a raid on the 
Lofoten Islands where, under German occupation, quantities of fish 
oil and other products were made and sent to Germany. On March 4 
the raiding squadron fell upon the islands, captured the garrison, sank 
ten merchant ships and some armed trawlers, revictualled the Nor- 
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wegian inhabitants, destroyed the fish-oil plant and withdrew with their of the German submarine and air forces to  secure and maintain con- 
prisoners. The operation was sudden, swift and precise. There were trol of that ocean. In the Pacific, not only the initial success of the 
a few German but no British casualties. Japanese attack upon Hawaii but the lack of any well-developed bases 

10. T h e  "Hood" and "Bismarck."-In the middle of May 1941 in Australia and in the South Pacific islands, combined with the im- 
the battleship "Bismarck," which for some time had been sheltering at  mense distances, placed Allied naval forces immediately upon the de- 
Bergen, set out in company with the heavy cruiser "Prinz Eugen" on a fensive. However, before the end of 1942 the offensive had been seized 
coGmerce-raiding expedition, and the task of finding and bringing it in both oceans. 
to action fell to the commander in chief of the home fleet, Vice-Adm. 1. Defens ive  Phase in the Pacific.-After the Pearl Harbor at- 
Si r ,  John (later Admiral oi  the Fleet Lord) Tovey. He sent the tack, which resulted in the permanent loss of two battleships of the 
crulsers "Norfolk", and L'Suffolk" to the Denmark straits, while three United States Pacific fleet and the incapacitation of six others for vary- 
groups containing capital ships took up intercepting positions. On the ing periods of time, the Japanese withdrew from the Central Pacific 
evening of May 24, the "Suffolk," commanded by Capt. R .  M. Ellis, and, except for the capture of Guam and Wake Island, devoted their 
siehted the "Bismarck" and a cruiser and started to shadov?, and as a re- attentions to the Philippine Islands, the Malay region and the Nether- 
sujt the battlecruiser "Hood" and the new battleship "Prince of Wales" 
made contact and engaged next mornlng. The engagement was for- 
tunate for the Germans, for while both the "Bismarck" and "Prince of 
Wales" received only slight damage the "Hood" was hit in a magazine 
and blew up. The "Bismarck" turned southwestward and broke off 
action ; but it was shadowed, and the "Prince of Wales" again engaged 
toward evening. The Germans turned to the west and then to the south 
in an endeavour to shake off pursuit. But on May 25 the L'Victorious" 
launched a torpedo aircraft attack which scored a hit at  12:15 A.M. 
At 3 A.M. in misty weather, contact was lost, the "Bismarck" being 
then about 3 jo mi. S.S.E. of the southern point of Greenland. Admiral 
Tovey's squadron, led by the "King George V," was closing in from 
the north, while another group under Admiral Somerville was con- 
verging from the south. I t  was not until 1o:go A.M. on May 26 that 
the quarry was again located by aircraft. The "Bismarck" was now 
alone and steering east, about 550 mi. W. of Land's End. In the 
course of the day the "Ark Royal" sent off two striking forces, the 
second of which succeeded in making two torpedo hits. Cruisers were 
then in touch, and during the night successful torpedo attacks were 
led by Captain Vian in the "Cossack," after which the "Bismarck" was 
reduced to eight knots though its gun armament was still intact. 
At 9 A.M. on May 27, the "King George V" and "Rodney" engaged 
and silenced i t ;  finally the "Dorsetshire" sank it with torpedoes. 
About IOO officers and men were rescued. This lesson made the Ger- 
man grand commander in chief, Adm. Erich Raeder, very chary of 
sending out commerce raiders. 

11. N a v a l  H e l p  f o r  Russia.--On June 2 2 ,  1941, the war entered 
a new phase when Germany invaded Russia. Russia was desperately 
short of munitions and means had to be found to supply it. Stretched 
to the limits though it already was, Britain organized a system of con- 
voys to Archangel, the first convoy sailing in August. These convoys 
continued throughout the war. The Germans based on Norway were 
well placed to interfere by aircraft, surface ships and submarines. Each 
successive convoy was attacked, but the great majority of ships got 
through. 

On Aug. 15 President Roosevelt met Winston Churchill in Argentia 
bay, Newfoundland, and drew up the Atlantic charter. That these 
two leaders, so vital to their countries' welfare, could risk an  Atlantic 
voyage was a measure of the mastery of the submarine menace which 
had been attained. But while fast and well-escorted ships could travel 
with relative safety, the slorver convoys, still inadequately protected, 
were far from safe. In the first 11 months of the war, Britaig lost 
1,500,000 tons of shipping, out of a total of 21,000,000. Losses aQerag- 
ing 500,000 tons a month were sustained in the early part of 1941, 
when Germany had developed its Atlantic bases and its production of 
U-boats had become gigantic. Adnl. Karl Donitz, directing the U-boat 
war, constantly introduced new tactics, while, step by step, the British 
countered them. April 1940 had seen the first corvette a t  sea; by 1941 
they were afloat in large numbers, and many U-boats had been sunk. 
In the latter months of that year losses diminished markedly to 180,000 
tons per month and it seemed that, for the time being at  least, the 
British had the upper hand in the unending struggle. 

Mine sv~eeping had developed to vast dimensions, the sweepers now 
being equipped to destroy magnetic and acoustic mines as well as the 
older contact mines. 

In  British waters hundreds of motor gunboats had been built and 
were a t  sea guarding the coastal convoys and fighting the E-boats which 
operated from Dutch and Belgian harbours. The struggle to protect 
shipping was at  a peak. The percentage ?f losses on a voyage was 
never great, but cumulatively they were serious. 

British eyes were turning to the east, where Japan was becoming 
increasingly menacing. On Aug. 24, 1941, Churchill warned Japan 
that opposition to the passage of supplies to Russia must stop. Such 
reinforcements as could be spared were sent (o Hong Kong and Singa- 
pore. (C. V. U.) 

B. WAR AT SEA AFTER PEARL HARBOR 

(For complete figures on naval losses in the Pacific, see section IV, 
The War in the Pacific.) 

In Dec. 1941 the United States was confronted with war a t  sea in 
both the Atlantic and Pacific oceans. The geographical position of the 
nation necessarily required control of the seas before U.S. troops could 
fight offensively upon land. 

In the Atlantic, United States strategy involved maintaining lines of 
communication to Great Britain and to future bases of operations 
against the continent of Europe, in opposition to the vigorous efforts 

lands Indies. The Allied naval forces in that part of the world were 
hopelessly outnumbered, but though incapable of permanently check- 
ing the Japanese advance, they undertook with great gallantry to delay 
it as long as possible. The British battleship "Prince of Wales" and 
battle cruiser "Repulsen-sent to Singapore as a token force, with- 
out adequate escorts or air support-were sunk on Dec. 10, 1941, by 
Japanese torpedo-carrying planes before they had an opportunity to 
give any account of themselves. With no hope of predictable reinforce- 
ment from the United States Pacific fleet, the small U.S. Asiatic fleet 
(commanded by Adm. Thomas C. Hart, consisting of 3 cruisers, 13 
overage destroyers, 29 submarines, 2 squadrons of patrol planes and a 
few gunboats and auxiliaries, operating in conjunction with equally 
slender British and Dutch forces) was all that was available to stem 
the Japanese tide. At the outbreak of war Admiral Hart's forces in 
the Philippines were already skilfully deployed in anticipation of a 
possible attack, which soon came. On Dec. 10 the navy yard at  Cavite 
was practically wiped out by Japanese bombing, and the Asiatic fleet 
(save for units which remained to assist in support of the army's posi- 
tions on Bataan and Corregidor) moved south to the Netherlands 
Indies. On Jan. 3, 1942, Gen. Sir Archibald P. Wave11 of the British 
army assumed supreme command of the Australian, British, Dutch and 
U.S. forces in the theatre, and Admiral Hart became commander of 
the Allied naval forces. 

During the next few months, the Japanese advanced rapidly in many 
directions by overcoming the inferior Allied air opposition a t  a given 
point of attack and then sending heavily screened amphibious forces 
to make landings. As soon as they were in control of a new area, 
they would repair the airfields and move on to still another. With 
totally inadequate air support, the Allied naval forces could only at- 
tempt to delay the Japanese advance by breaking up landing operations 
wherever possible. In the battle of Makassar strait, early in the 
morning of Jan. 24, 1942, and in Madura strait on Feb. 4, naval at- 
tempts were made to disrupt Japanese invasion forces. Though one 
drive might be impeded by one of these gallant delaying actions, others 
would go forward almost simultaneously, and by mid-February the 
Japanese were in a position to advance on Java. At this point, in ac- 
cordance with previously made international agreemeqts, the command 
of the Allied defensive was assumed by Netherlands officers, andAdmira1 
Hart relinquished operational command of the Allied naval forces to 
Vice-Adm. C. E. L. Helfrich of the royal Netherlands navy. Attempts 
to halt the Japanese invasion of Java were made in Bandung strait 
on the night of Feb. 19-20 and in the battle of the Java sea on Feb. 27. 
Allied losses were heavy, and on Feb. 28 the Japanese landed on the 
north coast of Java. As no suitable base for naval surface forces 
remained, the Allied naval command was dissolved, and the surviving 
U.S. naval vessels proceeded to Australia. 

In the course of March 1942 Java was occupied, and the Japanese 
continued their plan of conquest in directions as widely separated 
as Burma and New Guinea. A British fleet including old battleships 
and aircraft carriers under command of Adm. Sir James Somerville had 
been assembled in the Indian ocean to prevent the westward spread 
of the Japanese offensive. This force suffered the loss of the cruisers 
"Dorsetshire" and "Cornwall" in the Japanese attack on Colombo, 
Ceylon, on March 28, and of the aircraft carrier '[Hermes" and other 
smaller vessels in a Japanese raid on Trincomalee, Ceylon, on April 9. 
The possibility that the Japanese would follow up this successful of- 
fensive in the Indian ocean by threats farther west emphasized the 
strategic importance of Madagascar, which was in Vichy-French pos- 
session. Consequently, to forestall any Japanese aspirations in that 
direction, a British force, under command of Rear Adm. E.  Syfret, suc- 
cessfully occupied the main base at  Diego Suarez at  the northern end 
of Madagascar on May 5-7. However, the April raid on Trincomalee 
proved to he the last blow struck by the Japanese in the Indian ocean; 
and it was to the eastward in the Pacific, where the United States 
navy was gathering its strength, that the war a t  sea was to be decided. 

No United States aircraft carriers had been at  Pearl Harbor during 
the Dec. 7 attack, and so Adm. Chester W. Nimitz, who had become 
commander in chief, United States Pacific fleet, late in Dec. 1941, was 
able to use these ships in the first offensive strikes of the Pacific war, 
while the situation was still going from bad to worse in the far east. 
A force consisting of the carriers "Enterprise" and "Yorktown," cruisers 
and destroyers, under the command of Vice--&dm. William F .  Hal- 
sey, Jr , ,  struck various points in the Marshall and Gilbert Islands 
beginning Feb I ,  1942, with such success that several similar raids were 
conducted during the following weeks on Wake Island, Marcus Island 
and the New Guinea ports of Salamaua and Lae, where Japanese troops 
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were landing in early March. On April 18 United States army bombers, 
which took off from the carrier "Hornet," struck Tokyo. 

By the middle of April 1942 the Japanese had extended their con- 
quests into New Guinea, New Britain and the Solomon Islands and 
had attained a position from which they could threaten the ulhole 
of Melanesia as well as the continent of Australia; they were moving 
their forces in anticipation of an offensive to the southeast that would 
threaten the lines of sea communication between the west coast of the 
United States and Australia and Kew Zealand. To protect these lines 
of communication, advance bases were being developed in the Fijis 
and New Caledonia to serve as fuel and troop staging stations, and 
consequently any Japanese movements in that direction were anxiously 
watched. 

2. B a t t l e  of the C o r a l  Sea.-Thus, when the Japanese began to  
occupy Florida Island in the Solomons on May 3, 1942, Rear Adm. 
Frank Jack Fletcher, who was cruising in the Coral sea with a force 
consisting of the carrier "Yorktown," cruisers and destroyers, under- 
took to binder them. Planes from "Yorktown" on May 4 sank .and 
damaged various Japanese vessels at  Tulagi, and on the following day 
Fietcher's force joined other United States and Australian units, in- 
cluding the carrier ''Lexington.'! The concentration of Japanese forces 
in the Bismarck archipelago-New Guinea area indicated that an am- 
phibious operation, possibly against Port Moresby, h'ew Guinea, was 
in prospect. Consequently, Rear Admiral Fletcher placed part of his 
force within striking distance of the probable course of the invasion 
fleet and moved his remaining ships northward in search of the Japanese 
covering forces. On the morning of May 7 aircraft from the "Lexing- 
ton" and "Yorktown" located and sank the Japanese carrier "Shoho." 
The carrier "Shokaku" was attacked and damaged to such an extent 
that it could not be used, as planned, in the forthcoming operation 
against Midway. In a counterattack by Japanese carrier planes, both 
the "Lexington" and "Yorktown" were damaged, and it later became 
necessary to abandon the "Lexington" and have it sunk by one of the 
United States destroyers. The battle of the Coral sea, from which the 
Japanese forces withdrew with hcavy losses, was the first major check 
that Japan had received in an otherwise successful campaign of aggres- 
sion. I t  was, moreover, the first major naval engagement in history 
between aircraft of opposing fleets, with no contact between the sur- 
face vessels of the fleets. 

Thus ended the period in which the United States navy was 
entirely upon the defensive in the Pacific, save for the operations of 
its submarines, which from the very beginning brought the war to re- 
gions that the Japanese thought they controlled. Although entirely un- 
publicized, for reasons of operational security, the activities of these 
submarines reduced the Japanese supply of fuel from the East Indies 
and decimated their shipping. Postwar interrogations of Adm. 
Osami Nagano and Adm. Soemu Toyoda, successively chiefs of the 
Tapanese naval general staff, indicated that during the first half of 
ihe lvar C.S. submarines caused the greatest difficulty, just as naval 
aviation did in later >ears. 

3. B a t t l e  of Midway.-During the lull which followed the battle 
of the Coral sea, it was correctly assumed that the Japanese were pre- 
paring for a large-scale operation somewhere, and the best evidence 
seemed to indicate that they would strike in the central or northern 
Pacific or both. In consequence the carriers and supporting vessels that 
had been operating in the South Pacific were recalled, and the ships 
available--carriers "Enterprise," ('Hornet" and "Yorktown," 8 cruisers, 
14 destroyers and about 20  submarines-were organized into task forces 
commanded by 'Rear Adm. Raymond A. Spruance and Rear Admiral 
Fletcher. A marine corps air group based on Midway Island and army 
bombers from Hawaii were made ready for active operations. 

Scouting and patrol lines, which had been established to the west- 
ward of Midway, sighted a large Japanese attack force on the morn- 
ing of June 3 which was bombed later in the day by a squadron of 
army B-17s. On the following day Japanese aircraft bombed Midway, 
while army, navy and marine corps planes from Midway attacked the 
Japanese fleet. Planes from the "Hornet," "Enterprise" and 'Il'ork- 
town" attacked a force of four Japanese carriers with telling results? 
though planes from a Japanese carrier inflicted damage on the "York- 
town." Throughout June 5 and 6, army and navy aircraft, which had 
now won control of the air, pursued and attacked the fleeing Japanese. 
Although the damaged "Yorktown" and the destroyer L'Hammann,'' 
which was aiding her, were fatally torpedoed by a submarine on June 6, 
the score was heavily against the Japanese, for United States carrier 
planes sank the carriers "Akagi," "Hiryu" and "Kagan.and the heavy 
cruiser "hlikuma," while the carrier "Soryu," which was damaged by 
carrier planes, was later sunk by the submarine "Nautilus." These 
losses, plus damage to other ships, were the first serious setback to the 
Japanese fleet since the outbreak of the war. 

4. S o l o m o n  I s l a n d s  Campaign.- The landing of the U.S. 1st 
marine division, reinforced, on Guadalcanal and Tulagi Islands in the 
Solomons on Aug. 7 ,  1942, marked the first Allied offensive move in 
force in the Pacific war. In this so-called offensive-defensive phase of 
the war, United States forces had seized the initiative, though progress 
was slow since they were still obliged to use a large part of their eflorts 
to defend recent gains. Just before the battle of the Coral sea in early 
May the Japanese were occupying Tulagi Island in the Solomons, and 
in July they began the construction of an airfield on Guadalcanal. irom 
which land-based planes could have endangered Allied control of the 

New Hebrides and New Caledonia. This penetration toward Allied 
lines of communication to Australia and New Zealand represented a 
peril that had to be stopped at all costs, and prompt steps were taken 
to eject the Japanese from that area. 

This operation, under the command of Vice-Adm. R. L. Ghormley, 
involved moving the marines, under hlaj. Gzn. A. A. Vandergrift, from 
New Zealand, with naval surface and air support. The landings on 
Aug. 7 took the Japanese by surprise, and good progress was made in 
the early stages. Later the Japanese reacted strongly, and for many 
months there followed intense ground fighting, with frequent actions 
at  sea between the fleets that were endeavouring to reinforce and sup- 
port the opposing land forces. An initial reverse occurred in thp battle 
of Savo Island in the early hours of Aug. 9, when Japanese cruisers 
and destroyers attacked Allied naval forces protecting the landings, and 
sank the cruisers "Quincy," "Vincennes," "Astoria" and "Canberra." 
After this action the U S ,  positions were under frequent attack from 
air and sea, but the marines held their ground, and in a battle begin- 
ning on Aug. 2 0  were successful in repelling counterattacking Japanese 
troops. In anticipation of a further Japanese reinforcement, Vice- 
Admiral Ghormley concentrated southeast of Guadalcanal two task 
forces, which included the carriers "Saratoga" and "Enterprise," the 
battleship "North Carolina," cruisers and destroyers. On Aug. 24 con- 
tact was made with a powerful Japanese force, and the battle of the 
eastern Solomons ensued, during which planes from the "Saratoga" 
sank the Japanese carrier ''Ryujo." Marine and army land-based planes 
joined in, and the Japanese, after the loss of carrier support, broke off 
the action, although not before inflicting damage on the "Enterprise." 

During the next six weeks, no major action took place in the Sol- 
omons, although Japanese planes and submarines, which were harassing 
U.S. supply lines, were responsible for the loss of the carrier "Wasp" 
and several destroyers. The Japanese also succeeded in reinforcing 
their positions on Guadalcanal by almost nightly runs of the so-called 
"Tokyo express," naval runs of supplies and reinforcements. On the 
night of Oct. 11-12 United States cruisers and destroyers, in a surprise 
attack, engaged a sizable force in the battle of Cape Esperance, near 
Guadalcanal, but the Japanese showed no signs of discontinuing their 
efforts to launch a full-scale attack. .4. fortnight later, on Oct. 26, while 
Japanese troops were actively attacking the marine positions on 
Guadalcanal, the carriers "Ilornet" and "Enterprise" exchanged blows 
with carriers operating with a powerful naval force moving to support 
land operations on Guadalcanal. In this action, known as the battle 
of Santa Cruz Island, although damage was done to Japanese carriers, 
the United States carrier "Hornet" was lost. 

The climax of sea fighting in the Solomons came in the battle of 
Guadalcanal, Nov. 13-15, 1942, when the Japanese, having concen- 
trated an invasion force at  Rabaul, were met by United States naval 
forces (covering reinforcements for troops on Guadalcanal) and de- 
feated in a series oi  violent engagements which caused heavy losses on 
both sides. On Nov. 11 and 1 2 ,  two contingents of reinforcements and 
supplies were landed at  Guadalcanal. When strong Japanese forces 
were located approaching Guadalcanal from the northwest, a force of 
cruisers and destroyers under the command of Rear Adm. D. J .  Cal- 
laghan (who was, with Rear Adm. h'orman Scott, killed in the en- 
suing action) was assigned to fight a delaying action to cover the with- 
drawal of the transports and cargo vessels. Shortly after midnight on 
the morning of Xov. 13 the opposing forces met in a surface engage- 
ment of great violence. During the 24 min. that it lasted, gunfire was 
exchanged at  close range, and though the Japanese battleship "Hiyei" 
was lost in consequence of this action, so were the United States cruisers 
".4tlantan and "Juneau," as well as several destroyers. 

On the morning of Kov. 14 Japanese cruisers and destroyers shelled 
Henderson field on Guadalcanal, and an invasion force, preceded by 
an escort of battleships, cruisers and destroyers, mas discovered t o  the 
north of the island. This was subjected to air attack throughout the 
day, and on the evening of Nov. 14 the battleships "Washington" and 
"South Dakota" and the carrier "Enterprise" reached the scene of the 
action. Shortly after midnight, contact was made north of Savo Island. 
and in another fierce night action, which resulted in the loss of the 
Japanese battleship "Kirishima" and three United States destro>-ers, 
the Japanese were turned back. Although United States losses were 
heavy, the battle of Guadalcanal was decisive in that  U.S. positions in 
the southern Solomons were never again seriously threatened. After 
this action, Vnited States forces on Guadalcanal retained the offensive, 
gradually driving the Japanese westlvard. 

On Nov. 30, a Japanese effort at  reinforcement was broken up by 
the battle of Tassafaronga (Lunga pointj, although at the cost of the 
loss of the cruiser "l';orthampton." Through December and January 
the Japanese ground forces found themselves in an increasingly un- 
favourable position as U.S. troops wrre reinforced. and the 1st marine 
division was gradually replaced by fresh army forces. However, in 
anticipation of another Japanese effort to retake the island. Admiral 
Halsey (who had replaced Vice-Admiral Ghormley as commander, 
South Pacific force, on Oct. 18) maintained considerably augmented 
naval forces in adjacent waters. On Jan. 29, 1943, the heavy cruiser 
"Chicago," escorting a convoy from S e w  Caledonia to Guadalcanal, 
was torpedoed and sunk; but no further major action developed in the 
southern Solomons since on the night of Feb. 7-8, 1943, exactly six 
months after the initial U.S. landings, the Japanese withdrew their re- 
maining forces irom Guadalcanal. So ended the first Allied offensive 
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campaign of the Pacific war. 

5. D e f e n s i v e  W a r  in the Atlantic.- When the year 1942 
opened, the Allied navies were fighting a defensive war in the Atlantic, 
as thev were in the Pacific. The Germans, who had been unable in 
their Gears oi rearmament to build up a powerful and balanced fleet, 
had concentrated upon submarine construction and counted upon this 
underseas iorce to cut the sea routes to Great Britain. The German 
U-boat campaign followed the submarine strategy of World War I, 
which had been so nearly successiul in isolating the British Isles. As 
the basic Allied strategy oi  the war called for the defeat first oi Ger- 
many and then of Japan, it was essential that the control of Atlantic 
sea lanes be maintained to ensure the safe passage to Great Britain of 
U.S. troops and supplies. The shipment oi  supplies to Russia could 
be accomplished only through the northern ports of Murmansk or 
Archangel and required naval protection against Gcrman forces based 
in Sorway,  while the royal navy had heavy commitments to  maintain 
the vital supply line to the Mediterranean. 

Germany was able to operate a large number of submarines in the 
Atlantic, and sustained attacks on German shipyards by the British 
bomber command did not appear materially to have reduced produc- 
tion. In  the minter and spring of 1942 submarine attacks were extended 
westward to the Atlantic coast of the United States and continually 
reduced the available total of Allied tonnage throughout the rest oi  
the year. At that  point increased Allied forces, improved anti- 
submarine measures and the growing production of U.S. and British 
shipyards turned the tables, and from 1943 onward new construction 
of merchant ships far outweighed the tonnage sunk by German sub- 
marines. 

The battle of the Atlantic was a war of wits and of scientific devices, 
in which new measures and countermeasures were constantly evolved 
by the opposing navies, but upon its success depended the outcome of 
the military operations that eventually led to the defeat of Germany. 
I ts  pattern throughout the entire war may most clearly be seen in 
Table 111 included in Adm. Ernest J .  King's third report to the secretary 
of the navy. 

TABLE 111.-Naval ~ i l i t a r y  Statistics, 1939-45 
Kew Construction 

shipp~ng 

sunk 

1942 

Totals . 

Although the major German naval effort was devoted to submarine 
warfare, German shore-based aircraft were a menace to shipping, and 
a small number of powerful surface ships had to be taken into account. 
On Feb. 12, 1942, the German battleships "Scharnhorst" and "Gnei- 
senau" and the cruiser "Prinz Eugen" made a successful dash from 
Brest, France, through the English channel to German waters, de- 
spite gallant attacks by British destroyers and Swordfish aircrait. The 
new battleship "Tirpitz," based in Norway, with cruisers, destroyers, 
submarines and aircrait, constituted a continuing menace to Allied 
north Russian convoys, which ran a gauntlet on every voyage requiring 
a strong covering force. The protection of these convoys was the main 
task oi the British home fleet, which mas irom time to  time augmented 
by U.S. heavy ships. Particularly vicious attacks were made upon these 
north Russian convoys in July and Sept. 1942, and during the last 
quarter of 1942 they were discontinued because of the requirements of 
shipping and escorts elsewhere. When they were resumed in December 
the Germans were on the alert, and on Dec. 31, 1942, a convoy was 
attacked by the German pocket hattleship "Lutzow," the cruiser "Hip- 
per" and six destroyers. In  a series of short, sharp engagements, these 
iorces were held off ior iour hours by six British destroyers com- 
manded by Capt. Robert Sherbrooke, and eventually were driven out 
oi the area by two 6-in.-gun cruisers of Rear Adm. Sir R. Burnett's 
covering iorce. 

In Sept. 1943, royal navy volunteers manning midget submarines 
entered Aalten fiord, Norway, and torpedocd the "Tirpitz," putting it 
out of action for six months; on April 3, 1944, when repairs were ad- 
vancing, fighters and bombers oi  the naval air arm operating from 
carriers attacked the battleship again and mauled it severely, thus neu- 
tralizing one of the potential threats to the north Russian convoys. 
The "Tirpitz" was attacked three times in July and Aug. 1944 by car- 
rier planes and finally sunk on Kov. 12 ,  1944, by royal air force bombers. 

The most dramatic action of the royal navy in arctic waters occurred 
on Dec. 2'6, 1943, when the German battleship "Scharnhorst" attempted 
to molest a convoy. Adm. Sir Bruce Fraser was at  sea with the battle- 
ship "Duke of York" and other ships, providing distant cover for a 
convoy escorted by iour cruisers under Rear Admiral Burnett. The 
"Scharnhorst" was sighted when the convoy was to the southeast of 

Bear Island, and was shadowed by the British cruisers, while the "Duke 
of York" moved up from the southwest a t  high speed to intercept. 
The British hattleship obtained a hit at long range, and the "Scharn- 
horst" was prevented from escaping by destroyers which delivered a 
torpedo attack that reduced its speed enough to allow the "Duke of 
York" to close the range and renew the battle. In a short time the 
German battleship had been set on fire and almost stopped, and it was 
then sunk, 60 mi. northeast of North Cape, by a torpedo fired by the 
cruiser "Jamaica." 

Throughout 1942, while the German navy was impeding the progress 
of north Russian convoys in Norwegian waters, the Italian navy con- 
stituted a potential threat to supplies and reinforcements in the Mediter- 
ranean. The fluctuations of the land fighting in the North African 
campaign emphasized the vital importance of a naval base in the cen- 
tral Mediterranean and the necessity oi maintaining Malta at  all costs. 
A Malta convoy got through in Jan. 1942, but the February convoy 
was driven back. On March 2 2 ,  1942, Vice-Adm. Sir Philip Vian, with 
inferior forces, outwitted and repelled a larger Italian naval force. The 
convoy that he was covering, though subsequently attacked by German 
aircraft, got through to Malta. In the spring Spitfires were flown in to 
the island from carriers that penetrated the Mediterranean, the United 
States carrier "Wasp" taking part in these operations with the royal 
navy. In June an attempt was made to relieve Malta simultaneously 
from the east and from Gibraltar, and in August a heavily escorted 
convoy was sent from England. Although these attempts involved 
heavy fighting and losses and were only partially successful, some ships 
got through, and by September the situation at  Malta had improved. 
The Italian navy at  no time made adequate use oi  its extensive re- 
sources, and until its surrender in the autumn of 1943 remained in the 
character oi a potential threat rather than a true adversary of the 
numerically inferior British Mediterranean naval forces. 

During the defensive period of 1942, two operations of very limited 
scope against the continent of Europe were attempted. On March 27-28 
an attack was made upon the French port oi  St. Nazaire to put the 
graving docks there out of action; the British destroyer '(Campbel- 
town," loaded with high explosives, rammed the lock gates and scuttled 
itself. On Aug. 19 a commando raid upon Dieppe was carried out, with 
very heavy casualties. Though continuous fighter cover was maintained 
by the royal air force, this raid indicated the necessity of being able to 
support landings of troops by naval gunfire. 

6 .  A m p h i b i o u s  A s s a u l t s  u p o n  N o r t h  A f r i c a  and Europe.-  
World War I1 was characterized by a series of successful amphibious 
operations of unparalleled magnitude, which were made necessary by 
the geographical extension oi  axis aggression on both sides of the world. 
In the Pacific, the Japanese could be reached only by crossing thou- 
sands oi miles of ocean. In Europe, the rapid successes of German arms 
in 1940 had driven the Allies irom the continent and had penetrated 
Africa. There also, Allied ground troops could come to grips with the 
axis only aiter transportation over water and landings on hostile shores. 
Amphibious landings required the most complicated planning and co- 
ordination between the various branches of the armed forces of the 
United States and Great Britain. 

(a) North Africa.-The combined chiefs of staff decided in July 
1942 to effect landings in force in French Korth Africa ip the autumn 
oi that year, and to postpone the assault upon the continent of Europe 
until a later date. Lieut. Gen. Dwight D.  Eisenhower was appointed 
commander in chiei of the Allied force, with Adm. Sir Andrew Browne 
Cunningham as his principal naval subordinate. Three points were to 
be attacked: Oran and Algiers by U.S. army troops supported by 
British naval forces, and Casablanca by U.S. troops under Maj. Gen. 
George S. Patton, Jr., supported by naval forces commanded by Rear 
Adm. H. Kent Hewitt, who commanded United States naval units in 
all subsequent amphibious operations in the Mediterranean. The Oran 
and Algiers iorces proceeded from the British Isles, but the Casablanca 
force came entirely from United States ports and crossed the Atlantic 
without untoward incident. Landings were made early in the morn- 
ing of Nov. 8, and though there was resistance ashore and a naval action 
off Casablanca with French ships, good progress had been made before 
an armistice was negotiated with the French forces on Nov. 11. By 
this operation, the largest overseas expedition ever dispatched to that 
time, the axis was denied the use of northwest Africa, and ports and 
bases had been secured which were essential for the control of the 
Mediterranean and subsequent entry into Europe. 

(b) Sicily and Italy.-Within six months after the North African 
landings, German forces had been driven from Tunisia, and Allied 
strength was augmented to a point that made it possible to plan for 
a movement across the Mediterranean into axis territory. During May 
and June naval forces were assembled a t  Algerian and Tunisian ports 
for the invasion oi Sicily. The specially designed landing craft, which 
allowed the landing of troops and tanks directly upon assault beaches, 
had just begun to emerge from U.S. and British shipyards and were 
used for the first time in large numbers in the Sicilian operation. The 
larger types of these craft mere capable alike of crossing the ocean 
undcr their own power and beaching themselves in shallow watcr for 
the discharge of their loads by means of ramps. The development of 
these highly specialized vessels contributed immeasurably to the am- 
phibious successes oi the war. 

Landings took place on July 10, the United States forces having ob- 
jectives at  Scoglitti, Gela and Licata, on the south coast of Sicily, while 
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British iorces attacked beaches on the southeastern coast. Naval gun- 
fire was extensively used before the landings; and for several weeks 
afterward, as troops were pushing across the island toward Messina, 
cruisers and destroyers assisted them by bombarding axis positions. 

Messina was occupied on Aug. 17;  with Sicily under control, im- 
mediate invasion of the Italian mainland was planned. British forces 
began crossing the Straits of Pdessina, and to assist them in their ad- 
vance up the Italian peninsula, amphibious landings were made in the 
Bay of Salerno on Sept. 9. In spite of counterattacks, some of which 
naval fire succeeded in breaking up, the port of Salerno was captured 
on Sept. 10, and on Oct. I Allied troops entered Naples. 

After the Italian surrender, the greater part of Italy's fleet sailed to  
Malta to surrender, arriving on Sept. 11. Thus ended the astonishing 
and ignominious career of a powerful navy, which gave no useful ac- 
count of itself in the day of battle. The Mediterranean was free once 
more of axis surface vessels, though not of German aircraft. 

There were no further amphibious operations against the Italian 
peninsula on the scale of the Sicilian and Salerno landings, although on 
Jan. 2 2 ,  1944, a joint force landed a t  Anzio, south of Rome, and estab- 
lished a beachhead behind the German lines. Resistance and counter- 
attacks were so severe that it requiled great effort to support the troops. 

(c) The Normandy Landtngs.-In Jan. 1944, General Eisenhower 
a r r i ~ e d  in Britain from the Mediterranean and assumed the duties of 
supreme commander, Allied expeditionary force. His principal naval 
subordinate in the planning for the cross-channel invasion of France 
was Adm. Sir Bertram Ramsay, designated as Allied naval commander 
in chief. The site chosen for the attack was the Baie de la Seine in 
Normandy, near the ports of England and within easy range of fighter- 
plane bases; but, since there was no adequate harbour for a quick 
build-up aiter the initial assault, it was necessary to devise artificial 
harbours which could be quickly constructed once the beachhead was 
secured. This involved a naval problem of great magnitude. Added 
to the large numbers of ships and craft needed to move the troops and 
their supplies were those necessary to tow the hollow concrete caissons 
that had been secretly built in England for sinking at  designated points 
to establish breakwaters. The scale of the operation was indicated by 
the fact that 5,000 ships and about zoo,ooo officers and men of the 
Allied navies and merchant fleets were involved. After the first land- 
ing about 2,000 merchant ships (totalling 4,000,000 tons) were con- 
tinually employed in supplying the armies. 

The beaches on the western half of the Baie de la Seine were assigned 
to United States troops, landed from U.S. vessels, while the eastern 
half of the area was taken by British and Canadian troops, transported 
chiefly in British vessels. Loading of troops began on June I, 1944, 
and by June 3 all had been loaded and briefed. D-day had been 
initially set for June 5, but because of unfavourable weather was post- 
poned 24 hr. This great armada, setting sail from various ports in the 
British Isles upon an intricately timed and involved schedule, was pre- 
ceded by great ncmbers of mine sweepers, clearing the channels, and 
by about 80 fire support vessels-battleships, cruisers and destroyers- 
which brought 800 guns, ranging in calibre from 4-in. to 16-in., to batter 
shore defenses and cover the landing of the troops. On June 6 the 
initial landings took place, substantially according to schedule, closely 
followed by the build-up convoys of transports and cargo ships. On 
June 7 all the elements of the artificial harbours, or Mulberries as 
they were called in code, had been towed from England, and the work 
of installation began. 

For many days aiter the landings, while the Allied troops were still 
within range of ships' guns, the battleships, cruisers and destroyers fur- 
nished highly useful fire support, and on June 25 Cherbourg was bom- 
barded to assist the army forces that were advancing on the port from 
the land side. Cherbourg fell on June 27 ,  and naval salvage forces 
began clearing the port, as they subsequently did at Le Havre when 
that city surrendered on Sept. 12. The build-up following the inva- 
sion proceeded so rapidly that IOO days after the initial landings more 
than z,ooo,ooo men, nearly 500,000 vehicles and 4,000,000 tons of stores 
had been landed in France; and the Allied armies were far advanced 
in their drive across France to Germany. 

(d! Southern France.-Landings on the south coast of France were 
also Involved in the plan for the penetration of the continent, and 
consequently the fire support ships and landing craft of the Normandy 
invasion were deployed to the Mediterranean as soon as they could 
be spared from the English channel operations. On Aug. 15 United 
States and French troops were put ashore on beaches near St. Tropez, 
Frkjus and St. Raphael, on the southern coast of France in the area 
between Toulvn and Nice. These operations, of which the naval com- 
mander was Vice-Admiral Hewitt, were successful in establishing a 
firm beachhead. With strong air support, the army pressed rapidly in- 
land up the RhBne valley and eventually effected a junction with troops 
from the Normandy beachhead. By the end of August Toulon and 
Marseille had surrendered, and by the end of September the last beaches 
were closed and the amphibious phase of the campaign had ended, 
leaving the United States navy free to concentrate on the Pacific. 

7. Offens ive-Defens ive  in the Pacific.-Although the landings 
in the Solomon Islands in Aug. 1942 had wrested the initietive from 
Japan, progress in the Pacifir was necessarily slow for more than a 
year thereafter. When the Japanese evacuated Guadalcanal on Feb. 8, 
1943, it remained to eject them from the northern Solomons, and then 
(as it seemed a t  that time) from an almost endless chain of island posi- 

tions. The Japanese had held some of the latter since World W a r  I 
and had fortified them in defiance of mandate agreements. 

Throughout the spring of 1943 naval forces bombarded Japanese 
positions in the central Solomons, while the Japanese still continued 
air attacks upon Guadalcanal. On June 30 amphibious landings were 
made on Woodla~k and Trobriand Islands (between the Solomons and  
New Guinea), a t  Nassau bay on New Guinea and a t  Rendova harbour 
and Viru harbour in the central Solomons. On July 2 and 3 landings 
were made on New Georgia and a t  Vangunu Island near by. This 
movement to the northward soon brought contact between United 
States naval iorces and the "Tokyo expresses" that were making nightly 
runs to supply and reinforce Japanese positions in the central Solomons. 
The battle of Kula gulf on July 6 and the battle of Kolombangara 
(also called second battle of Kula gulf) on July 12-13 discouraged 
interierence with U.S. operations on New Georgia and prevented the  
Japanese from using Kula guli as a route for supply runs. The former 
action, however, resulted in the loss of the cruiser "Helena," and the  
latter in the loss of the destroyer "Gwin" and damage to other ships. 

The capture of Munda airfield on Aug. 5, six weeks after the invasion 
of New Georgia, marked the climax of the central Solomons campaign, 
which ended with the Japanese evacuation of Kolombangara and Vella 
Lavella Islands on Octl 6.. 

8. T h e  Paci f ic  Offensive.- In the autumn of 1943, United States 
strength in the Pacific had reached a point where i t  was possible fo r  
the army and navy to attack at  points of their own choo;ng. Allied 
strategy called for an advance upon the core of the Japanese positions 
from two different directions, which, reduced to the simplest terms, 
consisted of a movement northward from Australia by  forces under 
the command of General MacArthur, and a thrust westward across the 
central Pacific from the Hawaiian Islands by forces under the command 
of Admiral Nimitz. During the next year these two great advances 
from different points in the Pacific rapidly converged, finally closing in 
a gigantic pincer movement upon the Philippines in Oct. 1944. F rom 
that point on, there was but a single route to Tokyo. 

Both routes involved a constant succession of amphibious landings, 
though in the move northwarc! from Australia the large land masses 
of New Guinea entailed a greater amount of ground fighting than in 
the Central Pacific, where the distances were greater and the island 
groups of diminutive size. The Central Pacific campaign consequently 
offered more points of naval interest, for it was there tha t  the technique 
of the fast carrier striking forces was evolved. 

I n  Oct. 1942 United States carrier strength was a t  its lowest point;  
four of the seven U.S. aircraft carriers in commission a t  the outbreak 
of war had been lost in the Pacific. New and more powerful types 
were, however, under construction in large quantities, and by the late 
summer of 1943 a sufficient number had joined the fleet to  make large- 
scale offensive operations possible. Since the battle of Midway in 
June 1942 there had been no naval operations of importance in the 
Central Pacific. At the time of Midway, the Japanese, in a thrust into 
the North Pacific. had occupied Kiska and Attu in the Aleutians; but  
Attu had been recaptured by United States forces in May 1943 and  
Kiska was reoccupied in Aug. 1943 aiter its evacuation by the Japanese. 
The North Pacific was therefore no longer a threat, but in the Central 
Pacific the Japanese were thoroughly established in the Marshall, Gil- 
bert, Caroline, Palau and Mariana Islands. The great distances be- 
tween groups of islands required the development of a special technique 
for attack. The new carriers, accompanied by fast battleships and 
cruisers, were formed into mobile striking forces that  were able to travel 
far  afield and deliver a powerful attack from the air, or by naval gun- 
fire, upon Japanese ships and bases. 

(a) Gllbert and Marshall Isla%ds.-In Aug., Sept. and Oct. 1943 the  
first large-scale carrier-based air strikes were made against Marcus 
Island, Tarawa in the Gilbert group, Apamama and Wake Island. Fol- 
lowing in rapid succession, they were designed to soften Japanese in- 
stallations and to confuse the Japanese as to U.S. intentions. During 
October and November major units of the Pacific fleet were placed 
under the command of Vice-Adm. Raymond A. Spruance, who was 
designated commander, Central Pacific force (later commander, 5th 
fleet) ; and plans were made for an amphibious assault upon the Gilbert 
Islands. This group of coral islands, lying athwart the equator, which 
had been seized by the Japanese from the British in Dec. 1941, was of 
great strategic importance since it lay to the north and west of Allied 
bases in the South Pacific and to the south and east of Japanese bases in 
the Caroline and Marshall Islands. During the second week in Novem- 
ber, the Central Pacific force headed west from the Hawaiian Islalids 
and on Nov, 20, 1943. attack groups were off Tarawa and Makin Islands 
in the Gilberts. After heavy shore bombardment, army units were pu t  
ashore on Makin and marines on Tarawa. The fighting on Tarawa 
was particularly severe and casualties were heavy, but after four days 
the island was captured. The capture of Makin was announced o n  
Nov. 2 2 .  

On Jan. 29, 1944, Admiral Spruance's forces began the most intensive 
offensive operations yet conducted against the Marshall Islands. Car- 
rier planes simultaneously struck Kwajalein, Roi, Taroa and Wotje, 
while cruisers bombarded Taroa and Wotje, and shore-based aircraft 
bombed all four islands as well as Mille and Jaluit. The attacks were 
resumed the next day, with battleship bombardment of Kwajalein and 
Roi in addition. On Jan. 31 an unopposed landing was made on 
Majuro, and on Fob. z hndings were made on Roi, Namur and 
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Kwajalein. Resistance on Roi and Namur was quickly overcome; al- 
though it was stiffer on Kwajalein, that entire atoll was secured by 
Feb. 8. 

I t  was now possible for Admiral Spruance's forces to  venture further 
with impunity. His fast carriers, battleships, cruisers and destroyers 
on Feb. 17-18 carried out an attack upon the Japanese base at  Truk, 
far to  the westward in the heart of the Caroline Islands. Similar 
strikes against the western Carolines were made a t  the end of March, 
when carrier-based planes attacked shipping in the Palau group on 
March 30 and 31, while others attacked Yap and Ulithi. I n  April these 
forces were in New Guinea waters, in support of General MacArthur's 
assault upon Hollandia. For an understanding of the significance of 
this operation, it is necessary to leave the Central Pacific temporarily, 
and turn back to the beginning of accelerated operations in the South 
and Southwest Pacific. 

( b )  New Guinea.-While forces of the South Pacific area were at- 
tacking the central Solomons in the summer of 1943, General Mac- 
Arthur's troops in the Southwest Pacific were launching powerful at- 
tacks in New Guinea to the westward. Landings had taken place at  
Nassau bay on June 30. Early in September amphibious forces moved 
against the Huon gulf area. On Sept. 11 Salamaua was captured, and 
Lae fell five days afterward. Finschhafen was captured on Oct. z .  

With the conclusion of the central Solomons campaign, South Pacific 
forces continued the northward advance through the Solomons in order 
to  protect the eastern flank of the Allied troops in ITew Guinea and 
t o  aid in the ultimate isolation of the Japanese stronghold in the 
Rabaul-Kavieng area. At the end of October, United States marines 
landed at  Empress Augusta bay, on the west coast of Bougainkille, and 
so established a position in the northern Solomons. The intention 
there was not so much to eject the Japanese from Bougainville as to 
gain a perimeter in which air facilities could be established for attack- 
ing the port oi  Rabaul, which had until that time been in a key posi- 
tion to  control the area to the south. On Nov. 5, and again in the 
following week, carrier forces of the Pacific fleet attacked Rabaul, and 
during the last ten days of December it was struck by land-based 
planes operating from bases in the Solomons. Carrier strikes were made 
against Kavieng, another important base on the northern tip of New 
Ireland, on Dec. 25 and 28, 1943, and Jan. I ,  1944. 

Amphibious landings were made on the western end of Kew Britain 
Island a t  Arawe on Dec. 15 and a t  Cape Gloucester on Dec. 26, while 
on Jan.  2 an unopposed landing was made at  Saidor on the New Guinea 
coast. On Feb. 13, 1944, the final occupation of the Huon peninsula 
in northeast New Guinea was completed by United States and Aus- 
tralian troops. Thus, from the Solomons (to the eastward) and from 
New Guinea (to the westward) Allied pincers were closing upon 
Rabaul. Although not directly assaulted and captured, its usefulness 
was neutralized, and it no longer represented a major threat to Allied 
progress along the northern coast of New Guinea. Landings were made 
on Green Island, 120  mi. from Rabaul, on Feb. 15, on the Admiralty 
Islands on Feb. 29 and on Emirau (in the St. Matthias group north of 
New Britain) on March 20. The capture of the Admiralty Islands, 
which established Allied forces in a position to interfere with Japanese 
supply lines to the Bismarck archipelago from the north, isolated large 
numbers of troops in that region. 

This same leapfrog strategy was pursued with telling effect by General 
MacArthur in a series of amphibious landings which carried his troops 
westward along the northern coast of New Guinea. In accordance with 
it, the next major bypassing move was directed at  the coastal area in 
the vicinity of Aitape and Hollandia, about 2 0 0  mi. beyond Wewak, 
where the Japanese had concentrated a considerable force. The assault 
on Hollandia involved three separate attacks; one at  Tanahmerah bay 
and a second a t  Humboldt bay (30 mi. to the eastward) secured the 
Hollandia airstrips, while a third at  Aitape (go mi. to the eastward) 
won another airfield. On April 2 1  the Pacific fleet carriers that were 
supporting the operation attacked the area, which had previously been 
bombed for some days by land-based aircraft. The actual landings, 
which took place on April 2 2 ,  were virtually unopposed. By this op- 
eration approximately 50,000 Japanese troops were cut off, and air- 
fields indispensable for future progress were obtained. 

Returning north from the support of the Hollandia landings, the fast 
carrier task force attacked Truk again on April 29 and 30, carrier planes 
dropping 740 tons of bombs on land installations. Similarly, cruisers 
and destroyers of the force bombarded Satawan Island on April 30, 
while battleships and destroyers bombarded Ponape on May I. The 
task force then returned to the central Pacific, in anticipation of im- 
pending operations against the Mariana Islands, for which preparations 
had begun as soon as bases in the Marshall Islands were secured. 

(c)  The Marianas; Battle of the Philippine Sea.-The Mariana Is- 
lands provided the Japanese with a series of highly useful airfields and 
bases that  afforded protected lines of air and sea communication to 
distant possessions. Allied occupation of the group would not only 
hamper Japanese communications, but provide United States forces 
with bases from which aircraft could bomb Tokyo; also, the sea areas 
farther to  the west could be controlled. The operation for the capture 
of the Marianas, which involved more than 600 ships, 2 , 0 0 0  aircraft 
and 300,000 navy, marine and army personnel, was under the com- 
mand of Admiral Spruance, who had already conducted the Gilberts and 
Marshalls operations. Japanese air bases on Marcus Island and Wahe 
Island to the northward, which might have threatened the operation, 

were attacked by carrier planes, cruisers and destroyers during the third 
week in May 1944. Marcus was struck on May 19 and 20 and Wake 
on May 23. From the beginning of June, land-based aircraft from the 
Admiralty Islands and Hollandia kept neighbouring bases at  Truk, 
Palau and Yap under attack, while the fast carrier task force began 
attacks on the Marianas on June 11. As the island of Saipan had been 
in Japanese hands since World War I, it was formidably fortified; and 
an intensive attack was necessary before landings could take place. 
Surface ships began bombardment on June 13, and early on the morn- 
ing of June 15 marine and army troops were put ashore. The Japanese 
resisted vigorously; and, though initial beachheads were established, 
progress inland was slow. 

At this point it became apparent that the Japanese fleet was en route 
to the Marianas, apparently bent upon provoking a full-scale action. 
This presented a problem in objectives, for although Admiral Spruance's 
ships and planes were entirely ready and able to meet the Japanese at  
sea, his basic mission was to capture the Marianas, and therefore the 
forces attacking Saipan had to be protected from interierence a t  all 
costs. In consequence, he operated aggressikely to the westward of the 
Marianas, but did not move so far away from the islands that he could 
not protect the amphibious forces from any possible attack. While 
some of the fast battleships and carriers were operating to the west- 
ward in anticipation of the arrival of the Japanese fleet, other carriers 
went north and struck Iwo Jima and Chichi Jima, thus eliminating 
temporarily the threat of air attack from the Bonin and Volcano Is- 
lands. Upon completion of this attack, the carriers rejoined Admiral 
Spruance's other ships west of Saipan. 

On June 19, 1944, the battle of the Philippine sea began in the form 
of a large-scale attack by Japanese carrier aircraft on Admiral Spru- 
ance's fleet. Four hundred Japanese planes were shot down, with only 
very moderate United States air losses and minor damage to surface 
vessels, while the Japanese carriers, "Taiho" and "Shokaku" were sunk 
by United States submarines. Because of these substantial carrier- 
plane losses, further Japanese attacks upon Saipan seemed unlikely; and 
Admiral Spruance's forces therefore headed to the westward in the hope 
of intercepting and destroying the Japanese fleet in a decisive engage- 
ment. Search planes did not locate the Japanese surface ships until 
afternoon, and it was nearly sunset by the time carrier strikes were 
launched. These attacks had to be made at  extreme range; neverthe- 
less, they sank the carrier "Hiyo," damaged the carrier "Junyo," sank 
two fleet tankers and damaged one. Nightfall cut short the attack. 
Although only a small number of United States planes were lost to 
Japanese anti-aircraft fire, 73 were lost while returning to their carriers 
when they ran out of fuel and crash landed in the darkness, although 
a high percentage of the personnel of planes that landed in the water 
near their carriers was rescued.. The Japanese fleet continued its re- 
tirement during the night of June 20, and on June 21 was out of 
range. Though it had not been destroyed, its effort to reinforce the 
Marianas had been very thoroughly broken up, and its corps of carrier- 
plane pilots had been practically eliminated. Japanese naval aviation 
never entirely recovered from this severe blow. The occupation of the 
Marianas, in consequence of the battle of the Philippine sea, then pro- 
ceeded without further threat of naval interference, although the land 
fighting on Saipan was bitter and protracted, All organized resistance 
finally ceased on the island on July 9. 

Landings on the neighbouring island of Guam (which had been 
captured by the Japanese in Dec. 1941) had been scheduled for June 
but had been postponed because of the unexpectedly intense resistance 
on Saipan and the threat of the battle of the Philippine sea. Because 
oi the postponement, a long period of preliminary bombardment and 
air attacks was possible, beginning on June 16. From July 8 until 
July 2 1 ,  when U.S. troops landed, battleships, cruisers and destroyers 
shelled the island daily, while planes from fast and escort carriers, as 
well as from the newly won fields on Saipan, bombed defense installa- 
tions. Japanese resistance, although stubborn, was less intense than 
on Saipan, and on Aug. 10 all organized resistance ended. Guam was 
rapidly developed as a naval and air base for further offensive opera- 
tions. - 

Amphibious operations in the Mariana Islands were completed by 
the capture of Tinian, an island located across the narrow channel to 
the south of Saipan. There also were heavy advance air and surface 
attacks before the actual landings, which began on July 24. Resistance 
was less severe there than in the other islands, and in a fortnight the 
assault and occupation phase was completed. 

(d) The Caro1ines.-The next major objective in the Central Pacific 
was the western Caroline Islands, the capture of which would complete 
the isolation of Truk and other Japanese positions in the central and 
eastern Carolines. This operation was commanded by Adm. William F. 
Halsey (commander, 3rd fleet) who, having completed the mission in 
the South Pacific that had begun in Oct. 1942, thereafter alternated 
with Admiral Spruance in command of the great striking forces of the 
Pacific fleet. As new ships were constantly joining the fleet, the forces 
available for the western Carolines operation were even greater than 
those used in the Marianas; nearly 800 vessels were employed. 

Prior to the landings, which were scheduled for Sept. I S ,  air and sur- 
face strikes were made in many directions to divert and eliminate Jap- 
anese forces that might have interfered. Attacks were made by the fast 
carrier task iorce on the Bonin and Volcano Islands, to the northward, 
between Aug. 31 and Sept. 2, and on Yap on Sept. g and 8. As the 
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plan for a landing on Peleliu Island in the Palau group of the western 
Carolines by .4dmiral Halsey's forces was co-ordinated with a simul- 
taneous landing on Morotai Island (between Kew Guinea and the 
Philippine Islands) by General MacArthur's forces, who had advanced 
the length of New Guinea, the fast carrier task force made strikes on 
Mindanao Island in the southern Philippines on Sept. y and 10 to pre- 
vent opposition from that direction. Because of the slight resistance 
encountered at  Mindanao, further carrier strikes were made against 
the Visayas, in the central Phili~pines, from Sept. 12 to 14, mhich 
achieved tactical surprise and inflicted considerable damage on Jap- 
anese installations, ships and planes. 

Preceded by three days of surface bombardment, air bombing, mine 
sweeping and clearing of beach obstacles, landings took place on Peleliu 
Island on Sept. I j, and on Angaur Island, six miles south of Peleliu, on 
Sept. 17. A-o landings were made on Babelthuap, the larges; of the 
Palau group, since the bases obtained on Peleliu and Angaur made pos- 
sible the domination of the group and neutralized Japanese ground 
forces on the other islands. Progress ashore on Peleliu was slow, and 
it was the middle of October before the assault phase of the operation 
was completed, but the island of Angaur was overrun by Sept. 20. An 
unopposed landing was made on Ulithi on Sept. 23, and steps were im- 
mediately taken to develop an anchorage for large surface forces. 

Simultaneously with the landings on Peleliu, General MacArthur's 
forces landed on Morotai Island, in a move calculated to isolate Jap- 
anese forces on Halmahera Island, which were in a position to impede 
any movement into the southern Philippines. This operation was the 
result of a succession of amphibious landings that had been made along 
the north coast of New Guinea after the capture of Hollandia five 
months before. The landings, designed to prevent Japanese air and 
tloop movements in New Guinea and to secure the southern flank of 
the offensive operations to the northward in the central Pacific, were 
in general not heavily opposed. Consequently, they inbolved the sup- 
port of no ships larger than heavy cruisers, unlike the Hollandia op- 
eration in April, which had been supported by battleships and carriers 
of the Pacific fleet. The Wakde Island area, 70 mi. west of Hollandia, 
was occupied on May 17-19, and on May 27 an amphibious assault 
was made on Biak Island to secure a forward base for the operation 
oi  heavy bombers. On July z a landing was made on Noemfoor Island, 
southwest of Biak, and on July 30 an amphibious force landed in the 
Cape Sansapor area on the Vogelkop peninsula in western New Guinea. 
Thus, during the spring and summer, General MacArthur's forces had 
reached the western extremity of New Guinea, neutralizing that great 
island as a base for Japanese operations and obtaining airfields that 
facilitated the attack on the southern approaches to the Philippines. 

(e) Leyte-After supporting the western Carolines landings, the 
fast carrier task force resumed the attack upon the Philippine Islands, 
making the first carrier strike of the war on Manila and Luzon Island 
on Sept 21  and 22. On Sept 24, carrier planes hit the central Philip- 
pines and photographed the area around Leyte and Samar, where land- 
ings were to take place in October. I t  had originally been planned 
to attack the Philippines at  a somewhat later date, but Admiral Hdlsey's 
air strikes had revealed an unexpected weakness of Japanese defense 
in the islands; and, accordingly, the joint chiefs of staff, acting with the 
greatest rapidity, undertook to capitalize upon this situation. Plans 
were quickly revised, and preparations were made for the invasion of 
Leyte Island in the central Philippines on Oct. 20. 

The Leyte operation marked the joining of the two advances upon 
Japan from different directions. I t  was under the command of General 
MacArthur, to whom Admiral Nimitz made available strong forces of 
the Pacific fleet. Admiral Halsey's 3rd fleet covered and supported the 
landings by air strikes over the northern and central Philippines and 
Formosa and provided protection against an attack upon the landings 
by the Japanese fleet. Preparatory carrier strikes occupied the period 
from Oct. y to 20. The Ryukyu Islands (including Okinawa) were 
attacked on Oct. 9 and 10, northern Luzon on Oct. 11. Formosa and 
the Pescadores on Oct. 12 and 13. On Oct. 13 and 14 a part of the fast 
carrier task force was attacked by Japanese planes and two cruisers 
were damaged. To  prevent further attacks while these damaged ships 
retired, U.S carrier aircraft attacked airfields in Formosa and the north- 
ern Philippines repeatedly during Oct 14 and 15. On Oct. 18 and 19 
further strikes were made against objectives in the central and northern 
Philippines, and during and after the actual landings on Leyte some 
of the fast carriers furnished direct support while others conducted 
searches for Japanese fleet units. 

On Oct. 20. after heavy bombardment and air bombing, forces of the 
central Philippine attack force, commanded by Vice-Adm. Thomas C. 
Kinkaid (commander, 7th fleet, and General MacArthur's principal 
naval subordinate), went ashore on the east coast of Leyte Island. The 
initial landings mere entirely successful, but they were soon challenged 
by the Japanese navy in a full-scale operation, designed to drive U.S. 
forces from the Philippines. 
(f) Battle of Leyte Gulf.-There followed the battle of Leyte gulf, 

the greatest naval engagement of the war, which resulted in the com- 
plete and thorough defeat of the Tapanese. This battle, which con- 
iisted of a series f surface and air- engagements taking place between 
Oct. 23 and 26, culminated in three actions, designated as the battle of 
Surigao strait, the battle off Samar and the battle off Cape Engafio. 

The Japanese attack came from three directions. One force (the 
southern) approached Leyte from the south through Surigao strait; 

another force (the central) came through San Bernardino strait, while 
a third (the northern) approached from the direction of Japan. As 
the battle of the Philippine sea had resulted not only in the sinking of 
three Japanese carriers, but in the virtual destruction of the air groups 
oi  three carrier divisions, the fleet had been reorganized for surface ac- 
tion. The Japanese plan for driving U.S. forces from the Philippines 
was consequently dependent upon surface ships' provoking a decisive 
naval engagement. The only Japanese carriers involved were in the 
northern force, which was intended chiefly for a decoy since the- only 
air support counted upon by the Japanese was from land-based planes 

Early in the morning of Oct. 23 the Japanese central force was dis- 
covered off Palawan by two United States submarines, "Darter" and 
"Dace." The "Darter" sank the heavy cruiser "Atago" and damaged 
the heavy cruiser "Takao," but in manoeuvring went aground and was 
itself lost. The "Dace" sank the heavy cruiser "Maya." On the fol- 
lowing day 3rd fleet carrier planes located and attacked the central 
iorce in the Sibuyan sea and the southern force in the Sulu sea. In  the 
course of the Sibuyan sea action heavy damage was inflicted, and the 
Japanese battleship "Musashi," equipped with 18-in. guns and one of 
the two largest battleships in the world, was sunk. h'evertheless, the 
central force pushed doggedly onward toward Sail Bernardino strait 
and Leyte. The Japanese southern force entered Surigao strait in the 
early hours of Oct. 25 and was annihilated there in a surface engage- 
ment with destroyers and battleships of the 7th fleet. The battle- 
ships "Yamashiro" and "Fuso" and three destroyers were sunk almost 
immediately in this battle of Surigao strait, which was one of the few 
actions of the war in which aircrait did not participate. 

The central iorce, having passed through San Bernardino strait, 
moved southward off the coast of Samar and shortly after daybreak 
attacked a group of lightly armed escort carriers of the U.S. 7th fleet. 
This battle off Samar was finally broken off by the retirement of the 
greatly superior Japanese force. 

During the night of Oct. 24-25> Admiral Halsey's carrier task force 
had been moving northward to meet the Japanese northern force. I n  
the resulting battle off Cape Engaiio the Japanese carriers "Zuikaku," 
"Zuiho," L'Cl~itose" and "Chiyoda" were sunk ; but upon receiving word 
of the battle off Samar, Admiral Halsey sent a detachment of carriers 
and battleships to assist the 7th fleet escort carriers. These ships were 
unable to intercept the retiring Japanese central iorce before i t  had re- 
entered San Bernardino strait, but on the afternoon of Oct. 25 and 
during Oct. 26 carrier planes attacked the fleeing Japanese and in- 
flicted further damage. At the end of the battle of Leyte gulf, three 
Japanese forces had either been destroyed or had retired out of range. 
While 6 U.S. vessels (the light carrier "Princeton," z escort carriers, 
2 destroyers and I destroyer escort) had been sunk, the Japanese had 
lost in the course of the battle 3 battleships, 4 carriers, 10 cruisers and 
y destroyers-a total of 26 combatant ships. The battle of Leyte gulf 
represented the end of the Japanese navy as a powerful element in the 
Pacific war. 

During the remainder of 1944 no major naval actions developed, but 
the fast carriers were constantly employed in support of the Leyte 
campaign; and, because of delays in establishing airfields on shore dur- 
ing unfavourable weather, naval aircraft gave direct support to the 
troops on Leyte for a considerably longer period than had been antici- 
pated. Manila and other targets on Luzon were attacked repeatedly. 
In  furtherance of the Leyte operation, an amphibious landing was made 
a t  Ormoc bay, on the west coast of the island, on Dec. 7, while on  
Dec. I5 a further landing was made on Mindoro Island, nearly 300 mi. 
to  the northwest. 

( g )  The Philippines.-The attacks upon Manila in December had 
caused the Japanese to expect landings in that area, but the next large 
amphibious operation entirely bypassed Manila and was directed against 
Lingayen gulf, in the northern part of Luzon Island. I n  preparation, 
the 3rd fleet attacked Formosa and the southern Ryukyu Islands on 
Jan. 3 and 4, 1945; and on Jan. y, while troops were going ashore on 
beaches in the Lingayen gulf area, Formosa was again attacked by 
carrier planes. -4 thrust by the fast carrier task force into the South 
China sea then followed, during mhich the coast of Indochina betxveen 
Saigon and Camranh bay was attacked on Jan, 12,  Formosa on Jan. 15 
and Hong Kong and Canton on Jan. 16. The coinplete inability of 
the Japanese to resist the movements of the United States navy on the 
very shores of the continent of Asia was indicated by the fact that  
Admiral Halsey's forces traversed 3,800 mi. in the South China sea 
during this series of attacks without receiving damage to any ship. 

Although U.S. forces were securely established in the Philippines, 
large land areas and innumerable islands remained to be cleared; and 
until the end of the war land fighting, accompanied by amphibious 
landings, was going on in various parts of the group. Landings to  
accelerate the capture of Manila vere made in the vicinity of Subic 
bay on Jan. 29 and 30 and a t  Nasugbu, south oi  Manila bay, on Jan. 31. 
On Feb. 13 cruisers and destroyers bombarded the entrances to  Manila 
bay;  on Feb. 15 troops landed on the Bataan peninsula and on Feb. 16 
on Corregidor Island-the scenes of bitter United States reverses three 
years earlier. Subsequent operations were undertaken to  gain control 
of the straits leading into the waters of the central Philippines and to  
seize coastal cities and strongly held Japanese positions in various cen- 
tral and southern islands. Landings were made at  Zamboanga on 
Mindanao Island on March 10, a t  Iloilo on Panay Island on March 18 
and a t  Cebu Island on March 26. On April 17 a landing at Malabang 
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i n  southern Mindanao resulted in the  seizure of the important Davao 
gulf area. I n  May similar operations were extended to the westward 
into Borneo to  recover Japanese conquests in the Ketherlands Indies 
a n d  cut off Japanese oil supplies. The first Borneo landings were 
against the island of Tarakan on M a y  I ; the second large operation was 
against the Brunei bay area on the north coast on June 10, and on 
July I an amphibious force attacked Balikpapan on Makassar strait. 

( h )  At tacks  on the Home Islands.-While the Philippine Islands were 
still being fought over, the war was simultaneously being carried not 
only to  the inner deienses of the Japanese empire but  to  the home 
islands themselves. The occupation of the Mariana Islands in the 
summer of 1944 had furnished bases from which U.S. long-range 
bombers could attack Japan, but  to  increase the effectiveness with which 
these planes could operate, fighter support was desirable. The island 
of Iwo Jima in the Volcano Islands, only 750 mi. from Tokyo, offered 
a n  ideal site for a fighter base to  support the Mariana-based B-zgs, as 
well as for. the operation of medium bombers. An amphibious assault 
upon Iwo Jima was therefore undertaken in Feb. 194j, although it was 
known that  the island was heavily fortified and  would be vigorously 
deiended. The operations for the capture of Iwo Jima were under the 
command of Admiral Spruance, who had relieved Admiral Halsey in 
command of the fast carrier task iorce of the Pacific fleet after the 
latter's successful sweep through the South China sea. Although the 
island was only z mi. wide and 5 mi. long, such severe fighting was 
anticipated that  a landing iorce o i  60,000 United States marines, put 
ashore by a naval iorce of more than 800 ships, was provided ior its 
capture. Iwo Jima had been intermittently attacked since June 1944 
b y  surface ships and carrier planes, and irom December onward the 
attacks had been intensified. Landings were scheduled ior  Feb. 19; 
as  a preliminary move the carrier aircraft of Admiral Spruance's 5th 
fleet struck Tokyo on Feb. 16, one year to the day after the first at-  
tack on Truk.  This 'at tack was renewed on Feb. 25. Meanwhile, 
surface ships and p!anes were attacking the deienses of Iwo Jima. As 
soon as the marines were ashore, severe fighting developed which con- 
tinued for several weeks; but  on March 16 all organized resistance 
ceased. The airfields which mere immediately developed on the island 
greatly facilitated the air attack upon the Japanese home islands. 

T o  bring Japan even more closely under attack, a very large am- 
phibiohs operation was directed against Okinawa, in the Ryukyu Is- 
lands, in the spring of 194j. The  capture o i  the Mariana and Philip- 
pine Islands had brought U.S. iorces within 1,300 mi. of the Japanese 
homeland. The capture of Iwo Jima placed them about 750 mi. from 
Tokyo,  while Okinawa offered sites for airfields within 3;o mi. of 
Kyushu, the southernmost o i  the main islands of Japan .  The difficulty 
o i  this assault was considerable, for Okinawa was heavily defended, and 
its proximity to Japan meant that  any attack upon it could readily be 
resisted by the main strength of the Japanese air iorce. 

After preliminary strikes by the iast carriers, and intensive nayal 
bombardment, landings were effected on the southwest coast of Okinawa 
on April I .  Though there was relatively light resistance on the beaches, 
and  the northern two-thirds of the island was occupied in a matter of 
three weeks, Japanese resistance in the southern portion of Okinawa, 
where strong deiensive positions had been established, was extremely 
bitter and  protracted. I t  was not until June 23 tha t  the entire island 
was captured. During this long period, many naval vessels \%,ere re- 
quired lor the support of the troops ashore. More than 1,200  had been 
employed in the initial landings, and a considerable number were re- 
quired for many weeks thereafter. These ships were subjected to heavy 
air attack by Japanese suicide planes and received considerable dam- 
age. There was relatively little danger irom Japanese naval vessels in 
consequence of the defeat inflicted the previous October in the battle 
of Leyte guli, and through April, May and June the fast carrier task 
force constantly operated in support of the Okinawa assault, frequently 
launching attacks upon Kyushu. On April 7, in a last at tempt to make 
some use of surviving surface vessels, the great Japanese battleship 
"Yamato" (sister ship of "Musashi," which had been sunk in the bat- 
tle o i  Leyte gulf) sortied, but  was promptly sunk off Kyushu. 

With the approaching conclusion of the war in Europe, major units 
of the royal navy had been dispatched to the Pacific and organized as 
a British Pacific fleet, under the command oi.Adm. Sir Bruce Fraser. 
These ships were placed under the operational control of the com- 
mander in chiei, United States fleet, and in the spring of 1945 a British 
carrier task force was assigned to Admiral Spruance's 5th fleet to assist 
in the air support o i  the Okinawa operation. This iorce attacked 
Sakishima Gunto, southwest of Okinawa, from March 26 to  April 20 

and  again from May 4 to 25 to neutralize air installations there. 
After the conclusion of the Okinawa operation, Admiral Halsey's 

3rd fleet, the greatest assembly of sea power in the history of naral 
warfare, moved northward toward Japan to  conduct a preinvasion 
campaign aimed a t  the destruction of the remaining units oi the 
Japanese navy and of industrial sites. Strikes were made against air- 
fields and iactories in the vicinity of Tokyo on  July 10, and against 
northern Honshu and southern Hokkaido on July 14-15. On July 17, 
in company with units of the British Pacific fleet, 3rd fleet ships con- 
ducted the first US.-British bombardment of the Japanese home 
islands. Carrier planes attacked the Yokosuka naval base in Tokyo 
bay on July 18;  the Inland sea area on July 24, 25 and 28; northern 
Honshu on Aug. 9 and 10 and Tokyo on July 30 and Aug. 13 and 15. 
These 3rd fleet operations were in preparation for .Operation "Olympic," 

a vast amphibious landing projected against southern Kyushu, which 
was to be followed later in 1945 by Operation "Coronet." an am- 
phibious assault into the T o k l o  plain area. These last great efforts 
were not required, ior on Aug 14 Japan accepted the tcrms of the 
Potsdam proclamation, which in>olved the absolute surrender of all 
miIitary iorces. The cease-fire order was given on 4ug  I;. 

Amphibious iorces were organized ior the occupation which began 
on Aug. 28. On Sept. 2 ,  on board the battleship "Missouri" in Tokyo 
bay, the formal surrender was signed. (IV. M. W.) 

VI. CONCLUSION 
The costs of war could not be measured alone in such mathematical 

terms as battle casualties, dollar expenditures and similar data. Such 
figures were but  partial and inadequate yardsticks. The data regarding 
casualties among civilians were only partially available. They were 
known to  be very great, often exceeding the military losses. The loss 
of life because of the privations, cruel treatment and mass murders 
which were a feature oi  the axis concentration camps had to be in- 
cluded in any comprehensive record oi  costs in terms of human lives. 
A more difficult problem was to appraise the losses occasioned by the 
displacement and dislocation of populations. Recognition had to  he 
given to the long-term effects of devoting the major portion of the 
world's over-all capabilities for a period of years to  the objective of 
destruction. 

Costs, computed in terms of dollars, of raising and supporting armed 
forces, lost their significance as the conflicts of war extended from high 
in the air to the depths of the oceans and over most of the earth's 
surface. The destruction oi  homes, industries and means oi  livelihood 
of millions of people probably represented a greater monetary cost 
factor than the support of armed iorces. The destruction common to  
World War I1 could not be measured in terms of the replacement cost 
alone. 

The figures in the succeeding paragraphs must be considered in light 
of the foregoing factors. 

~ i i t y - s e v i n  nations, Allied and axis, were belligerents in World 
War 11. In the final compilation of figures as to casualties and ex- 
penditures of resources, the data ior each nation should be vielved in 
the light of that nation's total manpower and national wealth. The 
major portion of the cost was borne by the United States, the British 
commonwealth, the Union of Soviet Socialist Republics, China a n d  
France and by the three major axis powers, Germany, Italy and Japan. 
The battle dead gave a partial picture of that  cost. 

The cost of victory for the United States in battle dead was more 
than 292,100 lives, or about I in every 450 of the 1940 population. 
Separate service casualty figures for persons killed in action, died of 
wounds or died as prisoners of war are: army (including the air force 
which was the army air corps during UTorld War 11), 234,874; navy, 
36,950; marine corps, 19,733; coast guard, 574. 

The cost to the British commonwealth in military personnel killed 
and missing during the period Sept. 3, 1939, to V-J day mas 544,;96. 
This represented 0.09% of the population of the British common~vealth. 
These casualties came irom all parts of the empire, but the majority 
were suffered by people of the home islands. The figures for those 
killed and missing were approximately 397,762 from the United King- 
dom itself, or I in every 150 of the population; 39,319 irom Canada, 
29,395 from Australia, 12,262 irom Kew Zealand, 8,681 irom South 
Africa, 36,092 from India and 21,08j irom the rest of the empire. 

The Union oi Soviet Socialist Republics reported its losses as ap- 
proximately 7,500,ooo military personnel killed and missing, o r  one 
in every 2 2  of its 1940 population. 

In  France, the number of servicemen killed was 210,671 (one in 
every zoo oi its 1940 population) including 22,219 members of the 
forces oi the interior; 36,877 prisoners oi  war who died in captivity. 
The total number of civilians killed in war operations was 107,874, in- 
cluding 6,4jo foreigners killed on French soil. 

Germany lost 2,8jo,ooo military personnel killed and missing, o r  
one in every 25 of its 1940 population. 

Italy had about 300,000 military casualties, or one in every I jo 
of its 1940 population. I t  was estimated that losses in the campaign 
against the Allies, June 10, 1940, to Sept. 8, 1943, totalled 294,297, in- 
cluding 57,422 dead, 112,405 wounded and maimed and 124,470 missing. 
I n  the campaign against the Germans, Sept. 8, 1943, to May 2 ,  194j, 
losses totalled 13,151, ificluding 3,482 dead, 6,848 wounded and 2,821 
mlssing. 

During the course of the war, China suffered the second largest 
number of casualties of any of the Allied nations. Its battle losses 
numbered 2,200,000 or I in every 2 0 0  of its 1940 population, excluding 
Manchuria. These figures covered the period during which time China 
was formally a t  war with Japan and did not include the six years of 
undeclared hostilities beginning in 1931. 

Japan had lost 1,506,000 military personnel killed and missing 
since 1937, or I in every 46 of the 1940 population oi  its home islands. 

The total number of military personnel oi the major Allied powers 
killed and missing during World War I1 was about I O , ~ ~ O , O O O .  The 
total number of military personnel of the major axis powers killed and  
missing during the war was approximately 4,650,000. The total cost 
to  the principal belligerents, both Allied and axis, in military personnel 
killed and missing in battle exceeded 15,000,ooo. 

The very considerable costs t o  the smaller countries, particularly 
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Poland and  the nations in  southeastern Europe, added hundreds of 
thousands more to  the total. 

As a result oi  nazi slave labour drafts and the battles fought over so 
much of the European continent, approximately ~o,ooo,ooo civilians 
were displaced outside their own country on 1'-E day. More than 
8,000,ooo of these displaced persons had been returned to their homes 
by early 1946. Thk International Refugee organization subsequently 
repatriated 72,800 persons, resettled 1,050.ooo in immigration countries 
and established 300,000 in countries of refuge. At the termination of 
the I.R.O. in Jan. 1952, approximately ~oo,ooo refugees of World 
War 11 still required assistance and new refugees from Central and 
Western Europe continually increased this residue. 

I n  the far east, by the end oi  March, 1950 approximately ~,ooo,ooo 
Chinese, Formosans, Koreans and other Pacific ocean area inhabitants 
had been repatriated irom Japan, while 6,500,ooo Japanese nationals 
had been returned home. At that  date, however, 60,000 Japanese re- 
mained unaccounted for in Manchuria and 300,000 in the Soviet- 
controlled areas of Siberia, Karafuto and the Kuriles. 

World War 11, both in the operations and in the weapons developed, 
demonstrated that, with the exception of the wealthy powers, a nation 
could no longer depend on its armed forces alone ior security against 
external aggression. The Netherlands, h'orway and even Poland fell 
in a matter of a few days. Modern methods of war required large 
populations, large national areas and great industrial capacity not only 
to support these methods, but  to  sustain the impact when attacked. 
Hence, the majority of. the nations in the world had to depend pri- 
marily on international action for their security. Even if all other ele- 
ments were available to  them, they would not possess the wealth to  
support the costly modern weapons and forces. 

Turning to the political results of World War 11, the world was left 
with two great political forces: soviet communism and western de- 
mocracy in its various forms. Germany had been eliminated as a great 
pomer. France, recognized as a major power in the 1930s, one oi the 
victorious allies of 1918, was weaker than before the war. Italy, a 
cobelligerent a t  the end of the war, was definitely a minor pomer. 
Thus the four great powers on the European continent in 1939 had 
bern reduced to one-soviet Russia. 

The destruction oi  Germany and the impact of the war on other 
European countries left a weak western Europe overshadoxved by the 
military pomer of the U.S.S.R. The Soviet Union emerged as one 
of the two greatest world powers, although with temporary weak- 
nesses to overcome resulting from its enormous expenditures and 
losses during the war. All Europe suffered from the economic ills 
of dislocation and scarcity and from the artificial barrier separating 
eastern and western Europe as established by the occupation forces. 

Great Britain had been weakened, not only directly by the cost of 
the mar but  also relatively by the shifts in the power potential of 
othcr nations and the impact of the war on the controls through 
which it had long made its influence felt throughout the world. 

World War I1 gave a great impetus to the awakening of backward 
and colonial peoples, and the generation of a feeling of nationalism and 
some cohesion in such peoples. This was true in the iar east and in 
the middle east and even in Airica. 

I t  was U.S. industrial and military ponrer which provided the 
additional strength necessary to stem the high tide oi  initial axis suc- 
cesses and finally to bring the war to a victorious conclusion. The 
direct military cost to the U.S. for the mobilization of more than 
~z,ooo.ooo men and the supply of war materiel to its allies was ap- 
proximately $3~o,ooo,ooo,ooo between 1939 and 1946. I t  required 
three to five years for the United States to bring the various components 
oi  its pomer actually to  bear against the axis. I t  -was U.S. industry 
which was called upon to equip and support not only C.S. iorces, but  
considerable portions of allied forces, and earned the title of "the arsenal 
of dcmocracy." But all this rcquired time, since the total mobilization 
of a nation's iorce is dependent on mobilization of its industry. 

An important economic result of World War I1 was the tremendous 
expenditure of resources, either through destruction or through ab- 
sorption in the manufacture of implements oi  war. 

During the struggle there mas developed to a high degree of ef- 
ficiency a form oi  psychological warfare, or the war of nerves. Ex- 
tensive use \%,as made oi  propaganda in all its forms, both during the 
mar and aiter cessation oi  hostilities. This mar of words had an 
unhappy aftereffect seriously complicating and retarding the negotia- 
tions concerning the terms ior peace settlements. ( G .  C. ML.; X.) 
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WORLD WAR I1 CONFERENCES, ALLIED. The 
Allied war of 1939-45 was. in a sense. fought by  conference. When 
it broke out in Sept. 1939. Great Britain and France revived the  
Supreme IVar council of World N'ar 1. The  British prime min- 
ister and the French premier, as members of the council, met 16 
times before the French collapse in 1 9 4 0  Though the United 
States was not an  active belligerent until Dec. 1941, Anglo-C.S. 
conferences began much earlier. Secret talks between British and 
U.S. military and naval staffs were held in Washington, D.C.. 
Jan. 29-hlarch 29, 1941, resulting in a n  agreed report fABC-I ) ,  
which stipulated. among other things, tha t  if the United States 
found itself a t  war with both Germany and Japan, i t  would give 
first priority to  the defeat of Germany. Pres. Franklin D. Roose- 
velt then met Prime Minister Winston S. Churchill a t  sea off 
Argentia, Nfd.. Aug. 9-12, 1911. 

Further staff conversations were held. T h e  president and prime 
minister were able to exchange views about a possible Japanese 
attack on British or Dutch possessions in Asia and to  perfect ar-  
rangements for U.S. assistance in protecting supply vessels against 
German submarines. At the end of the  conference, they issued a 
declaration, subsequently known as  the  Atlantic Charter, which 
stated the "common principles . . . on which they base their hopes 
for a better future for the world." T h e  charter called, in effect, 
for self-determination of nations, freer trade,  freedom of the  seas, 
disarmament of aggressor nations. common action to  secure higher 
living standards for the world and "After the final destruction 
of the Xazi tyranny . . . a peace which will afford to  all nations 
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I. ARCADIA AND AFTER 

On the day after the Japanese attack at  Pearl Harbor, Churchill 
proposed a fresh meeting with the president, and from Dec. 2 2 ,  

1941, to Jan. 14, 1942, he, Roosevelt and their chief civil and 
military advisers conferred a t  Washington. The leading item on 
their agenda was combined strategy and, to the relief of the 
British, the first act of the conference was a re-endorsement of 
ABC-I, the "Europe-first" accord reached earlier. 

1. Arcadia.-It remained to determine how British and U.S. 
forces should be used. British planners envisioned the Allied 
position as a ring around the European Axis. I t  was their concept 
that this ring should be closed and tightened by operations on the 
Russian front, in Africa and perhaps in the Scandinavian region, 
while the enemy was worn down by air attack, blockade and the 
constant drain of fighting on the periphery of the European strong- 
hold. Eventually, either in emergency or as a coup de gvcice, forces 
were to be put ashore in France. 

Although U.S. planners already entertained some doubts about 
this concept, they mere not yet prepared to challenge it. As a 
result, the conference (code-named Arcadia) produced highly 
tentative agreement upon build-up in the United Kingdom of an 
attack force ready to land in France if it became necessary or 
expedient to do so (Operation "Sledgehammer") and upon com- 
bined operations to secure all of north Africa for the Allies. 

The British had already drafted a plan (Operation "Gymnast") 
for landing forces in northwest Africa behind the German desert 
army. In  conjunction with this attack, U.S. forces were to land 
at  Casablanca, the combined operation to be known as "Super- 
Gymnast." But the execution of all these arrangements depended 
on factors still uncertain, such as the developing situations on the 
Russian front and in Africa and the availability of troop and cargo 
shipping. 

Sinke events modified most of these military arrangements, a 
more lasting result of the Arcadia conference was the creation of 
machinery for future conduct of the war. I t  TT-as agreed that the 
United States joint chiefs of staff and the British chiefs of staff 
committee should join together as a combined chiefs of staff. The 
result was that virtually all major military decisions were made 
by a staff representing both nations. The organization was one of 
the most extraordinary creations in the history of warfare. 

On the political side, the Arcadia conference brought forth the 
declaration of the United Nations. A carefully drawn document, 
it embodied the general war aims of the Allies and committed all 
signatories to making no separate peace or armistice. After a 
reaffirmation of the Atlantic Charter, it declared the purpose of 
the Allies "to defend life, liberty, independence, and religious 
freedom, and to preserve human rights and justice." Ultimately, 
this declaration received the adherence of all states allied against 
the Axis powers. 

Though Arcadia indicated the solidarity of the great Allies, its 
practical decisions were reached in such an atmosphere of uncer- 
tainty that other meetings were necessary very soon after its ad- 
journment. As the United States chiefs of staff examined the 
worsening position on the eastern front, in the Pacific, in Africa 
and in the Atlantic, they became convinced that the closing-ring 
strategy evolved by the British was inadequate and perhaps peril- 
ous. 

Super-Gymnast, proving impossible of execution in the spring 

of 1942, was temporarily abandoned. I n  its place the U.S. mili- 
tary chiefs hoped to put a massive build-up in the United King- 
dom ("Bolero") and a landing in force on the European continent 
a t  the earliest possible date ("Roundup"). I n  mid-April 1942 
Harry Hopkins and Gen. George C. Marshall traveled to  England 
to urge acceptance of this concept by the British government. 
Though they obtained agreement in principle, i t  was not long be- 
fore Churchill and the British chiefs of staff displayed belief that 
early execution of Roundup would be impractical if not impossible 
and that U.S. troops ought to be fighting Germans somewhere else 
during 1942. 

2. T h e  H y d e  P a r k  a n d  W a s h i n g t o n  Meetings ( J u n e  19-25, 
1942).-A new conference was necessary. The prime minister 
had already proposed to the president reviving Super-Gymnast, 
and Roosevelt had indicated that, while hoping for Roundup, he 
was as eager as Churchill to see a fighting front opened speedily. 
I n  meetings at  Hyde Park, N.Y., and in Washington, the prime 
minister urged a north African operation with all his expertness, 
eloquence and charm. I n  the same period he had his first con- 
versations with the president about the research then in progress 
on nuclear weapons. But the main issue. Super-Gymnast v. 
Roundup, remained unsettled when Churchill returned to London. 

Xot until July 18-25, when Hopkins, Marshall and Adm. Ernest 
J. King conferred with Churchill in England, was a provisional 
decision at  last reached. The U.S. representatives sought with 
all their powers to obtain acceptance of the Roundup concept, 
but the British remained firm, and the president had instructed 
his delegates to yield, if necessary. Recent British reverses in 
Africa had emphasized the peril if Germany achieved control of 
Suez and established a link with Japan. The U.S. therefore agreed 
that north African landings (renamed Operation "Torch") should 
proceed in the autumn. 

11. CASABLANCA 

When the success of Torch appeared certain, a newT conference 
became imperative. The president had hoped for a meeting of 
British, U.S. and Russian leaders, but Soviet Premier Joseph Stalin 
proved unable to leave his headquarters. I t  was only Roosevelt, 
Churchill and their staffs, therefore, who joined a t  the Anfa hotel 
near Casablanca, Mor., Jan. 12-23, 1943, for the conference code- 
named Symbol. 

Debate on military questions was trying, often tense and some- 
times acrimonious. I t  was an indication of the growing unity in 
the Anglo-U.S. alliance that issues were fought out rather than 
disguised. The major question, however, was one that, in any case, 
demanded a clear-cut answer: where were Anglo-U.S. troops to  
operate after triumph in Africa? General Marshall and other 
U.S. military leaders wished to concentrate on build-up for a land- 
ing in France; they opposed any further operations in the Medi- 
terranean. Churchill and the British chiefs of staff favoured 
strengthening units in Africa and employing them for an attack on 
Sicily or Sardinia and perhaps later for an invasion of Italy. They 
reasoned that a landing in France could not come before 1944, un- 
less Germany suddenly weakened, and that while forces for that 
operation were accumulating in the United Kingdom. offensives 
should be continued in the Mediterranean. Some officers on U S. 
staffs concurred, and the president was sympathetic. As a result, 
the military conferees eventually accepted the British point of 
view. The combined chiefs of staff reported in favour of a n  
invasion of Sicily, and the president and prime minister set the 
time for it  as the favourable July moon. 

The conferees also discussed future operations in the Pacific. 
The initiative had passed into Allied hands, and two major lines 
of attack were agreed upon. Gen. Douglas MacArthur in the 
South Pacific was to move toward Rabaul in northern New Britain, 
which Gnited States planners regarded as the key to the Japanese 
position. Another operation ("Anakim"), to recover Burma, was 
to be carried out by forces available on the Asian mainland. I n  
co-ordinated attack, British forces were to advance from India 
while U.S. forces conducted an amphibious attack toward Rangoon. 
Though the directive to MacArthur was subsequently modified and 
Anakim never carried out, the combined chiefs also reached a 
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tacit decision of great importance for the Pacific war. 

From Casablanca forward they accepted the principle that the 
Mediterranean and Pacific theatres should have roughly equal 
priority. Ii'hatever was diverted from the build-up in England 
was divided 50-50. 

Though the work of the conference was primarily military, the 
president and prime minister also found time to resume discussions 
of nuclear bomb research, to consider the competing claims of 
French leaders in exile and, most important of all, to proclaim a 
demand for "unconditional surrender" by Germany, Italy and 
Japan. 

This announcement was made by Roosevelt a t  a final press con- 
ference. As an alternative to a statement of specific terms, as a 
reassurance to Russia and as a comfort to those in the United 
States who had criticized earlier arrangements with the Vichy 
government of France, a demand for "unconditional surrender" 
had been under consideration for some time. The president had 
discussed it with the joint chiefs of staff a t  a meeting on Jan. 7, 
1943, and the prime minister had taken up with the war cabinet 
the possibility of naming only Germany and Japan so as to en- 
courage overtures from Italy for a negotiated peace. Roosevelt's 
utterance nevertheless surprised Churchill, but he immediately 
endorsed it. Afterward, he and Roosevelt both restated the de- 
mand several times, always declaring that they had no intention 
of enslaving the German people but that they needed a free hand 
in dealing with the Axis leaders. 

Both the announcement and the policy came in for severe criti- 
cism after the mar, when it was contended that opposition groups 
in Germany might have overthrown Hitler and negotiated an 
earlier peace if they had not been discouraged by fear of Allied 
vindictiveness. Churchill's reply was that any statement of the 
terms then acceptable to Allied leaders and their peoples. such 
as the dismemberment of Germany, its complete demilitarization 
and reparations in kind and in forced labour, would have been 
more discouraging still. 

III. TRIDENT 

Though the range of Casablanca decisions had evidenced the 
meshing of British and U.S. staff work, the result had been to ex- 
pose issues rather than clearly to resolve them. In  the spring of 
1943, the British became fearful that the U.S. might retract its 
approval of the Sicily landing or, a t  any rate, refuse to approve 
further operations in the Mediterranean after Sicily had been se- 
cured. The British also became alarmed at  what seemed a steady 
drain of force toward the central and south Pacific theatres of 
operations. 

The joint chiefs of staff, a t  the same time, had suddenly been 
brought to realize how short was.the supply of shipping. Mac- 
Arthur estimated, for example, that he would need more than 
seven fresh divisions and at  least 30 new air groups to attempt 
the operations toward Rabaul that had been authorized at Casa- 
blanca; studies in Washington showed that available shipping 
could bring him, at  most, two divisions and a few additional air- 
craft;  the South Pacific program had, as a result, to be made much 
more modest in scale. Such recalculations in Washington, added 
to apprehensions in London and to the approach of the target date 
for Sicily, necessitated a new conference. The president, the 
prirne minister and the combined chiefs of staff agreed upon a new 
meeting (code-named Trident) to be held in Washington, May 12- 
2 5 ,  1943. 

The most pressing question before the conferees was where to 
go after Sicily. Both Churchill and the British chiefs of staff were 
insistent that Italy should be the next point of attack. It was 
evident that no landing in France was likely before the spring of 
1914, and the British chiefs of staff argued that an Italian cam- 
paign, by holding down large enemy forces, would make that in- 
vasion easier. Churchill stressed the psychological effects of 
forcing Italy's surrender. Though Roosevelt saw merit in these 
arguments, he and his chiefs of staff nere fearful that the diversion 
of shipping required to support an Italian campaign might make it 
impossible to carry out any effective operations in the Pacific and 
even prevent the landing in France in 1944. They would not 

accept the Bri~ish proposition until the situation, especially with 
regard to shipping, was more clear. I t  was decided, therefore, 
that the combined chiefs of staff should make their decision later. 
May I ,  1944, was, at the same time, set as the date for the landing 
in France, and the size of the landing force mas fixed a t  29 divi- 
sions. According to U.S. planners, this figure ensured first priority 
in shipping for the build-up in the Cnited Kingdom. 

Much time of the conference also went into discussion of Pacific 
strategy. The British had concluded that it would be wrong to 
carry out the attack on Burma that had been agreed upon a t  Casa- 
blanca. Although the United States chiefs of staff had also come 
to view the earlier scheme as unrealistic, they urged a more limited 
campaign, intended, in the end, to open a free supply route to 
China. In  view of the curtailments in Pacific operations seem- 
ingly necessitated by the shortage of shipping. the U.S. chiefs of 
staff were all the more eager to reinforce China and to establish 
secure air bases there. I n  the upshot, the combined chiefs, the 
prime minister and the president agreed to a limited campaign 
in Burma, conducted with forces already in the theatre. The scale 
of this operation was to be so small that recapture of Rangoon 
was not expected before the end of 1944. But the decision itself 
may have had unforeseen consequences. for a by-product of it was 
a gradual change in U.S. activity in China. Theretofore, the main 
effort had been to equip and train the army of Generalissimo 
Chiang Kai-shek; thereafter, the emphasis went to building up 
U.S. bomber forces in China. 

I t  has been argued that if the former program had been con- 
tinued, Chiang might have been better able to cope with Chinese 
Communist forces in the conflict of 1946-49. 

IV. QUADRANT 

Though barely three months elapsed before the next Anglo-U.S. 
conference, the question of an Italian invasion had already been 
resolved before Churchill, Roosevelt and their staffs gathered at  
Quebec for the Quadrant meeting (Aug. 11-24, 1943). The Sicil- 
ian campaign, launched in early July, had proved overwhelmingly 
successful. In  the meantime, the shipping shortage had been 
appreciably relieved, partly by the reopening of the Mediter- 
ranean, partly by successful intensification of antisubmarine meas- 
ures. Then, in late July, came the fall of Italy's Fascist premier, 
Benito Mussolini. These events brought a relaxation of U.S. fears 
and, before the beginning of August, a decision by the combined 
chiefs of staff in favour of an ambitious campaign in Italy. At 
Quadrant, all that remained was to discuss the supplementary ac- 
tion that should be taken in response to secret peace overtures 
from Italy. 

A hot debate on strategy nevertheless occupied many of the ses- 
sions at  Quebec. The issue was whether the cross-channel attack, 
renamed Operation "Overlord," should be given "over-riding prior- 
ity," as the U.S. chiefs of staff proposed. The U.S. position was 
that the invasion should take place on schedule even if the enemy 
had, in the meanwhile, concentrated forces to oppose it. The 
British were willing to undertake it only if German fighter-plane 
strength had been reduced and if the enemy had no more than 
12 divisions on hand and 15 on call in the west; they held a vigor- 
ous Italian campaign to be essential in order to draw off German 
strength. 

Though debate on these propositions involved no immediate 
military questions, representatives of the opposed points of view 
dug in their heels and grappled. Neither, however, won, and the 
military protocol of the conference read: 

As between operation OVERLORD and operations in the Mediter- 
ranean, where there is a shortage of resources, available resources will be 
distributed with the main object of insuring the success of OVERLORD. 
Operations in the Mediterranean Theater will be carried out with the 
foi.ces allotted at TRIDENT except as these may be varied by decision 
of the Combined Chiefs of Staff. 

This agreement merely meant that the issue would be debated 
again. 

The conferees did agree that Overlord itself should be carried 
out with an assault force one-fourth larger than originally sched- 
uled. With little discussion or consideration, they also decided 
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that it should be supported by a landing in southern France, made 
by troops from the Mediterranean command. This decision was 
to provoke inuch controversy later. 

Though the president and prime minister took some part in the 
debates on strategic issues, they also concerned themselves ai th  
questions of command and with postwar topics. To evidence his 
undiminished interest in the far east, the prime minister proposed 
creation of a new southeast Asia theatre under British command. 
He also volunteered to cancel the earlier arrangement that a Brit- 
ish officer should lead the cross-channel attack. Since the pre- 
ponderance of forces would be U S . .  he declared that a U.S. officer 
should be in command, and Roosevelt gratefully acquiesced. 

In  the interludes between conversations on such military sub- 
jects, the prime minister and president supervised discussions 
between the British foreign secretary, Anthony Eden. and the U.S. 
secretary of state, Cordell Hull, on a wide range of political topics, 
notably the principles to guide an organization that would suc- 
ceed the League of Nations. 

V. THE MOSCOW FOREIGN MINISTERS CONFERENCE 

Though the U S S R had been at  war with Germany since 1941, 
Russian, British and U.S leaders had had little opportunity for 
consultation Eden visited Moscou~ in Dec. 1941. The Soviet 
foreign minister. Vyacheslav Molotov, traveled to London in hlay 
1942. mainly to conclude negotiations for a 20-year Anglo-Russian 
alliance, and then to Washington for a meeting a i th  President 
Roosevelt I n  Aug. 1942 Churchill went to Moscow for three 
days in order to explain to Stalin why he and Roosevelt had 
reached the disappointing decision to postpone opening a second 
front and nhy  only meagre supplies were reaching Russia over the 
perilous northern route. I t  proved difficult, however, to arrange a 
conference b trois, and problems requiring mutual consultation 
became increasingly urgent I t  was finally arranged, therefore, 
for the foreign ministers of the three Allies to confer in hloscow, 
O C ~ .  18-30, 1943. 

The conferees found themselves in agreement that Austria 
should. in effect, be restored to its pre-1938 status. On the treat- 
ment to be accorded Germany, they did not disagree, but they 
found no common formulas. As a result, it \\as decided to create 
a European advisory commission. mhich would sit in London and 
continue deliberations on this difficult problem. Finally, the con- 
ferees endorsed a four-power declaration which Hull had sub- 
mitted to Eden at  Quebec and mhich the Chinese had subsequently 
accepted, calling for an international organization and for postwar 
collaboration among the great Allies-a document faintly reminis- 
cent of the Quadruple Alliance of 1814. 

VI. CAIRO AND TEHERAN 

1. Cairo.-In the late autumn of 1943, conferences among the 
principal Allied leaders finally took place. Churchill and Roosevelt 
met Chiang Kai-shek at  Cairo. Nov. 23-27> for the Sextant con- 
ference. They then traveled to Teheran, the capital of Iran, for 
Eureka, a separate conference with Stalin. Afterward they spent 
five more days in Cairo (Dec. 2-7) for Anglo-C.S. staff talks. 

During the first Cairo talks, the far east dominated the conver- 
sation. Churchill had hoped that most of the meeting could be 
devoted to further consideration of Overlord v. the Mediterranean, 
so that the English-speaking Allies ~vould be more of one mind 
when they met the Russians, but Roosevelt willed other~vise. 
Churchill did have an opportunity to argue against further weaken- 
ing of the Italian front, stressing recent indications of intensified 
German resistance. He was also able to urge the need of support- 
ing partisan movements in the Balkans which he said were holding 
donn as many German divisions as the Anglo-U.S. forces already 
in combat. And he presented his own substitute for the U.S. 
formula of "over-riding priority" for Overlord: a division of re- 
sources allocating six-tenths of all available for the invasion build- 
up, three-tenths for Italy and the remaining one-tenth for the 
eastern Mediterranean. But the issues which he raised were not 
threshed out. 

Instead, debate centred on plans proposed by Chiang and Roose- 
velt for new undertakings in Burma: an Anglo-U.S.-Chinese force 

to move from the north in concert with a British amphibious attack 
on the Andaman Islands (Operation "Buccaneer"). The C.S and 
Chinese insisted upon these operations, even if they required a 
diversion of strength from Overlord. Churchill resolutely opposed 
the diversion of landing craft required by Buccaneer. The issue 
remained unresolved nhen the president and prime minister de- 
parted for Teheran. 

While in Cairo. they had, moreover, reached one important po- 
litical agreement. They drew up a declaration of Allied aims in the 
far east. Japan was to lose all Pacific idands mhich it  had acquired 
after 1914 and was to be "expelled from all other territories which 
she has taken by violence and greed." Manchuria. Formosa and 
the Pescadores were to be restored to China, and Korea was, "in 
due course," to become free and independent. Though these terms 
appear to have been devised by the president and prime minister 
without much consultation of political advisers, the Cairo dec- 
laration, published Dec. I .  1943. was one of the most explicit 
and far-reaching statements of Allied aims issued during World 
War 11. 

2. Teheran.-At Teheran the disputes between the U.S. and 
the British were temporarily shelved. There was little discussion 
of the far eastern war. in which Russia ~ v a s  not yet engaged. Stalin 
did listen to a long summary by Roosevelt of Allied operations in 
the Pacific, and he renened the promise, which he had first made 
during the ;\loscow foreign ministers meeting, of eventual action 
against Japan. I n  discussing the peace settlement, he acknowl- 
edged desire for a year-round port on the Pacific, and Roosevelt 
suggested internationalizing Dairen. Manchuria, for the purpose. 
Stalin indicated, too, that Russia might want south Sakhalin Island 
and the Kuril Islands from Japan Otherwise, however, the three- 
power negotiations concentrated on the war against Germany and 
postwar settlements outside of Asia. 

There was much conversation about a second front. Stalin de- 
sired categorical assurances that the invasion of France would take 
place in 1944. The U.S. undertook to satisfy him. The British 
sought to do so as well, without yielding the reservations which 
they still hoped their allies would accept, and Stalin declared that 
the Red army would stage an offensive timed to coincide with 
Overlord, so that Germany could not transfer strength from east 
to west. On the plan for a co-ordinate landing in southern France 
(Operation "Anvil"). nhich Roosevelt described, the Soviet pre- 
mier not only stated his approval, but he suggested that it  might 
be scheduled two months ahead of Overlord. so as to disrupt enemy 
defenses. H e  was more reserved in endorsing a project, advanced 
by Roosevelt and enthusiastically supported by Churchill, for 
small-scale operations at  the head of the Adriatic. I t  was his view, 
as it was that of Hopkins and the U.S. military staffs, that no such 
actions should be taken if they reduced the force available for 
Overlord or the southern France landing. 

Though military questions still dominated, the Teheran confer- 
ence saw more discussion of political issues than had occurred in 
any previous meeting between Allied governmental heads. The 
Soviet leader restated the territorial objectives that had been dis- 
closed during the Anglo-Soviet alliance negotiations: the eastern 
frontiers provided in the Nazi-Soviet pact of 1939 and in the 
Russo-Finnish peace treaty of 1940. Stalin added that Russia 
would also wish the Baltic coast of East Prussia. Although the 
settlement for Germany nas  discussed at  length, all three Allied 
leaders appeared as uncertain as their foreign ministers had been. 
Nor were their views any more precise on the topic of a postwar 
international organization. On Iran, which Allied forces were 
partly occupying, they were able to agree on a declaration (pub- 
lished Dec. I ,  1943), guaranteeing the postwar independence and 
territorial integrity of that state and promising postwar economic 
assistance. 

The only question upon which the conferees found themselves in 
sharp disagreement was the tortured issue of Poland. While the 
Soviet premier made no secret of Russia's desire for portions of 
eastern Poland, he indicated possible approval of compensatory 
Polish annexations in eastern Germany, perhaps to the line of the 
Oder river. The president and prime minister were not averse to 
such an arrangement, although they had some reservations about 
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Russian acquisition of purely Polish districts and Polish acquisi- 
tion of purely German districts. The real difference of opinion 
arose, not over Poland's frontiers, but over its government, for 
Stalin expressed distaste for the Polish exile regime resident in 
London, and he left Roosevelt and Churchill with the accurate im- 
pression that the Polish question might cause difficulty later on. 
Even so, the meetings seemed to justify Stalin's fare~vell state- 
ment:  "Now it is assured that our peoples will act together jointly 
and in friendship both at  the present time and after the end of 
the war." 

3. Second Cairo Meeting.-The subsequent conference be- 
tween Churchill and Roosevelt a t  Cairo saw resumption of the 
Anglo-U.S. debate on strategy. As the president summarized the 
compromises agreed upon: "(a) Kothing should be done to hinder 
OVERLORD. ( b )  Nothing should be done to hinder ANVIL. 
(c) By hook or by crook we should scrape up sufficient landing 
craft to  operate in the eastern Mediterranean if Turkey came into 
the war." Reluctantly, the U.S. agreed to abandon Buccaneer and 
therefore the whole Burma campaign envisioned by Chiang. A 
much smaller campaign mas to be undertaken, with China to be 
compensated by increased airlift of supplies over the Himalayas. 

Toward the end of this second Cairo meeting. Roosevelt in- 
formed Churchill that he had at  last reached a decision on the 
command for Overlord. Gen. Dwight D. Eisenhower was to have 
the job. Coupled with the decisions of the Washington, Quebec, 
Cairo and Teheran conferences, the actual naming of an invasion 
force commander indicated that the central Anglo-U.S. debate was 
ended and that Overlord would proceed as scheduled. 

VII. SPECIAL CONFERENCES ON POSTWAR SUBJECTS 

While the heads of the Allied governments brooded over meth- 
ods of bringing the war to an end, their technical experts laboured 
over problems of the postwar world. 

1. UNRRA.-After complex negotiations that began in London 
in 1940, an agreement was finally worked out for a United Nations 
Relief and Rehabilitation administration (q.v.; UNRRA). The 
document was signed at  the White House in Nov. 1943, and the 
council of the new agency assembled immediately a t  Atlantic City, 
N.J., with the United States represented by Dean G. Acheson and 
Francis B. Sayre. Subsequently, former New York Gov. Herbert 
H .  Lehman became UNRRA's first director general. 

2. FA0.-A conference of Allied and neutral delegates at Hot 
Springs, Va., May 18-June 3, 1943, had meanwhile produced an 
interim commission that was, by the summer of 1944, to have de- 
vised the United Nations Food and Agriculture organization (q.v.; 
FAO) . 

3. I n t e r n a t i o n a l  Moneta ry  F u n d  and t h e  I n t e r n a t i o n a l  
Bank.-From still another series of conferences, beginning in 
Washington in Sept. 1943, and culminating at  Bretton Woods, 
N.H., in July 1944, had come charters for the International Mone- 
tary fund (q.v.) and the International Bank for Reconstruction 
and Development (q.v.). 

4. ILO a n d  ICA0.-A4n international labour conference was 
held in Philadelphia in 1944, resulting in the "Philadelphia Decla- 
ration" looking toward a larger role for the International Labour 
organization (9.v.) after the war. Later in the same year a con- 
ference in Chicago established the International Civil Aviation 
organization. (See AVIATION, CIVIL.) 

5. UN.-The formation of an international organization to su- 
persede the League of Nations was also undertaken by technical 
experts of the Allied nations. I n  the United States, numerous state 
department and interdepartmental committees studied the intri- 
cate problems of organization, membership, voting procedure and 
sanctions, upon which the heads of governments had found their 
views clouded and imprecise. At Dumbarton Oaks, Washington, 
D.C., Aug. 21-Oct. 7, 1944, U.S., British, Russian and Chinese 
experts finally gathered to draw up a charter for the United Kations 
( U N )  organization (q.v.). As a result of careful preparation and 
cautious procedure, the experts were able to reach agreement on all 
but two issues. 

One was whether a permanent member of the Security council 
should beable to employ the veto in a case in which it  was a party. 

The other was whether the 16 Soviet republics should enjoy in- 
dividual membership. These two issues had to be resolved by 
Roosevelt, Churchill and Stalin in their conference a t  Yalta (q.v.). 
At the San Francisco conference, April 25-June 26, 1945, the char- 
ter produced at  Dumbarton Oaks and Yalta proved, with rela- 
tively few changes, to be acceptable to all the United Nations. 

VIII. THE SECOND QUEBEC CONFERENCE 

After the Cairo and Teheran conferences, the president and 
prime minister did not meet again until they came together at  
Quebec in Sept. 1944, for Octagon. By that time, Overlord had 
been launched, and the Allied invaders had met unbroken successes. 
Despite British efforts to cancel the operation, Anvil (renamed 
Dragoon) had also been brought off, apparently to the benefit of 
the major undertaking farther north. In  the meanwhile, Rome had 
been captured, and Allied troops in Italy had made steady though 
slow progress northward. Successes in the Pacific had brought Al- 
lied forces within striking distance of the Philippine Islands rind 
of bases near the Japanese homeland. Coupled with steady Rus- 
sian advances in eastern Europe, these events seemed to make 
eventual triumph certain. 

Military questions still occupied most of the conference agenda. 
Eisenhower's forces were in position either to concentrate for a 
drive into Germany across one point on the Rhine or to advance 
more slowly in co-ordinated offensives along the coast and south 
of the Ruhr. The conferees discussed these alternatives and fi- 
nally approved Eisenhower's own compromise, which was to stage 
a major attack in the north and a subsidiary attack in the south. 
They talked still more about the far eastern war, where they did 
not expect victory until one or two years after Germany had been 
defeated. The combined chiefs discussed Burma, where unex- 
pected successes by the Allies had made it possible to plan a land 
and amphibious assault on Rangoon. I t  remained uncertain 
whether Chiang, beset by internal problems, would undertake any 
useful action in that theatre, and. during the conference, Roose- 
velt sent off a dispatch, strongly urging Chiang to place his armies 
under U.S. command. I t  has been argued that both of these acts 
were fraught with political consequence, for Anglo-U.S. forces, 
advancing on two fronts, failed to reach Berlin ahead of the Rus- 
sians and Chiang, by rejecting Roosevelt's urging, missed an op- 
portunity to make the United States responsible for Nationalist 
China's future. But these eventualities did not enter into delibera- 
tions at  Quebec. 

Some other military issues, however, were considered with an 
eye to their political implications. I t  was agreed that a few land- 
ing craft might be left with the Allied middle east command for 
a landing on the Istrian peninsula, so that Anglo-U.S. troops 
could occupy Vienna and perhaps Hungary before Russian forces 
arrived. For much the same reason, it  was also agreed that Brit- 
ish units should be landed by parachute in Greece. And the Brit- 
ish insisted successfully on being assigned air and naval tasks 
in the U.S. plan for defeating Japan, because, as Churchill ex- 
plained, he did not want it said that the U.S. had helped Britain 
against Germany while Britain had failed to help against Japan. 

Two largely nonmilitary questions were also dealt with at the 
conference. I t  was agreed that lend-lease aid to Britain should 
continue after the defeat of Germany, ostensibly because of the 
Japanese war but actually to help in rebuilding the British econ- 
omy. And the president and prime minister approved accords on 
the treatment of defeated Germany. One, drawn up by the Euro- 
pean advisory commission, provided for British, U.S. and Russian 
occupation zones, the Russian to reach zoo mi. W. of Berlin, the 
British to include north\vestern Germany and the U.S. the area 
south of the Saar and the Lower Palatinate. A second stipulated 
a "programme for eliminating the war-making industries in the 
Ruhr and in the Saar . . . looking forward to converting Germany 
into a country primarily agricultural and pastoral in its charac- 
ter." 

Known as the Morgenthau plan, this document had emerged 
from conferences between U.S. Secretary of the Treasury Henry 
Morgenthau. Jr., Secretary of War Henry L. Stimson and Hull. 
Signed with some reluctance by Churchill, it was subsequently re- 



voked and replaced by a more moderate program for the treatment 
of Germany. 

The second Quebec conference  as the last at which military is- 
sues dominated. In Oct. 1944, when Churchill again went to 310s- 
cow, it was primarily to discuss postwar problems. The Soviet 
premier did outline his plans for eventual massive intervention in 
the Japanese war, and he and Churchill discussed the co-ordination 
of British and Russian operations in the Balkans. But their main 
business was the still unsettled issue of Poland's frontiers and 
future government, and their most important transaction nas a 
provisional agreement on division of influence in southeastern Eu- 
rope: Russia's interest to be considered paramount in Rumania 
and Bulgaria, Britain's to be paramount in Greece and the two to 
divide influence in Yugoslavia and Hungary. 

When Churchill and Roosevelt met again at Malta early in 1945, 
just prior to their conference with Stalin at Yalta, they dealt sum- 
marily with military problems. I t  was agreed that three divisions 
from Italy should reinforce the Allied armies in northern Europe, 
thus making possible a sustained drive across the Rhine but pre- 
cluding any ambitious campaign in southeastern Europe. I t  was 
also agreed that in Asia, U.S. forces should aid China while British 
troops undertook the reconquest of Malaya and Singapore. This 
latter decision, by implication, assigned Britain chief responsibility 
for the future of southeast Asia, but it was treated as a military 
problem. When the president and prime minister then met with 
Stalin, political issues occupied all but a fraction of their time. At 
the Yalta conference ( q . v . )  of Feb. 1945 the three leaders dealt 
with postwar problems in both Europe and Asia. 

IX. POTSDAM 

The last conference of World War 11, appropriately code-named 
Terminal, was held at Potsdam, outside Berlin, July 17-hug. z ,  
1945. Roosevelt had died in April, and his seat was occupied by 
the new president, Harry S. Truman. Though Churchill attended 
the initial sessions, a British general election resulted in overthrow 
of the Conservative party, and his place was taken by Clement 
Attlee as the new prime minister. Of the wartime leaders, Stalin 
was the only one to sign the Potsdam protacols. 

The war with Germany had ended in May, but the war in Asia 
went on. There was some discussion, therefore. of the operations 
to be conducted against Japan. The combined chiefs of staff de- 
bated the U.S. plan for invading Honshu and attendant preliminary 
operations. Since Russia had promised to enter the war shortly, 
there were also meetings between the combined chiefs and the Rus- 
sian chiefs of staff. Most important among the military exchanges, 
however, was a brief after-dinner conversation in which Truman 
disclosed to Stalin that the United States had successfully tested an 
atomic bomb and was shortly to employ it against Japan. 

Most of the questions before the three government heads con- 
cerned either the procedure or the substance of the peace settle- 
ment. At U.S. instance, it was agreed to create a council of foreign 
ministers, in which the United States, Britain, Russia, France and 
ultimately China would have seats. I t  was hoped that this high- 
level committee could draft peace treaties for Germany and other 
defeated Axis states, and many of the questions that proved too 
intricate or too difficult for the Potsdam conferees were left for 
debate within this council. 

Stalin. Truman and Attlee were able to reach provisional agree- 
ment among themselves on some comparatively minor issues. 
Without acrimonious debate it was agreed that Russia should have 
one-third of the German navy and the German merchant marine. 
The reparations problem was partly solved by a compromise which 
gave Russia the right to exact its quota from its zone of occupation 
and from Bulgaria, Finland, Hungary, Rumania and eastern AUS- 
tria. Russia was also to receive a percentage from the western 
occupation zones, but the total figures for all \?ere to be determined 
at a later date. Finally, agreement was reached on the trial of 
Axis war criminals. A United Kations commission to investigate 
war crimes had been in existence since the autumn of 1943, and a 
conference of jurists. held in London concurrently with the Pots- 
dam sessions, created an international military tribunal to conduct 
the trials. The only difference among the Potsdam conferees mas 

whether a list of those to be tried should be published, and accord 
was reached on printing the list a month later. 

On a number of other questions, disagreements could not be 
reconciled, but the issues were deferred. Stalin's desire for a 
treaty with Turkey which would return to  Russia the districts of 
Kars and Ardahan mas displeasing to the British and U.S. So was 
the Soviet indication of a wish to serve as UN trustee for one or 
more of the former Italian colonies in north Africa. But both 
matters ~vere left for debate in the council of foreign ministers. 
Russian proposals for united action to unseat Gen. Francisco 
Franco in Spain and for four-power discussions of the situation in 
Syria and Lebanon were tabled. The president and the prime 
minister feared precipitating a new war in the Iberian peninsula, 
and the British insisted that affairs in the Levant concerned only 
Britain and France. 

On some issues, profound disagreement among the great Allies 
was impossible to disguise. One of these was the situation in the 
Balkan areas occupied by Russian forces, for both the U S. and 
the British felt obliged to protest the treatment being accorded 
their representatives and observers in those states and to complain 
of Russia's lone-handed management of affairs there. Another was 
the extension of Poland's western boundaries, which the British 
and U.S. conferees at  Potsdam found as a fait accompli. The line 
of the Oder, which had been approved a t  Teheran, had been taken 
by the Poles, but so had the land lying between the Oder and the 
western Neisse. Truman, Churchill and Attlee all protested against 
Poland's having been given a large occupation zone without their 
sanction. Stalin simply replied that there were no Germans re- 
maining in the area, and Poles had moved in. The matter occupied 
much hot debate, but, in the end, the conferees could do nothing 
but approve Polish administration of the zone, pending a peace 
treaty for Germany. 

The protocols of the conference suggested continued harmony 
among the great Allies. The memoirs of Churchill, Truman and 
others who attended indicate that there was great hope for con- 
tinued collaboration. The president did write to his mother and 
sister, " 'You never saw such pig-headed people as are the Russians. 
I hope I never have to hold another conference with them-but, 
of course, I will.' " (Harry S. Truman, M e m o i r s ,  Xew York: @ 
Time Inc. 1955.) But he toasted the hope of a future meeting in 
Washington, to which Stalin responded, "God willing." That con- 
ference never took place. 
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WORM, a term used popularly to denote almost any kind of 
elongated, apparently limbless creature, from a lizard, such as the 
blindworm, to the grub of an insect or an earthworm. I n  old usage 
it sometimes denoted a mythical dragon. The Latin term for 
worms, C'ermes, was employed as a taxonomic unit to include prac- 
tically all invertebrates by Linnaeus in his system of classification 
of animals. Although later zoologists, such as Lamarck and Cuvier, 
working in the early 19th century, realized the unsatisfactory na- 
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ture of Linnaeus' Vermes and restricted it somewhat, the term 
Vermes continued to be applied off and on during much of the 19th 
century to a heterogeneous assemblage of vermiform inverte- 
brates. Although still having some vogue in Europe, the concept 
of a phylum Vermes has been abandoned by most modern zoolo- 
gists as an impossibility because the animals termed worms be- 
long to many different groups and have widely varied anatomical 
construction and life histories. 

Worms in the zoological sense include the follo~ving main 
groups : flatworms (see PLATYHELXIKTHES), elongated flattened 
animals of solid construction and soft consistency, divided into 
the Turbellaria (q.v.) ,  including planarians, the flukes (see TRE- 
MATODES) and the tapemorms (q.v.) or Cestoda; the roundworms 
or Nematoda ( q . ~ . ) ,  slender elongated worms of cylindrical form 
with tapering ends and clothed in a smooth tough cuticle; the 
nemertine worms (see KEMERTINA), marine worms common along 
ocean shores. often of very great length and notable for a long 
protrusile proboscis: the spiny-headed worms (see XCANTHOCEPH- 
ALA), intestinal parasites with an eversible spiny head; the gordian 
worms (see NEMATOIVSORPHA), very long slender worms found in 
wet places and popularly called horsehair Tvorms from a myth that 
they originate from horsehairs dropped in water; and the seg- 
mented worms (see ANSELIDA), worms with elongated jointed 
bodies including the earthworms (q.v.), leeches (q.v.) and a va- 
riety of marine and fresh-water types. Other minor groups of 
less typical worm shape but allied to the above groups are the Ro- 
tifera, Gastrotricha, Rinorhyncha, Echiurida, Priapulida, Sipun- 
culida and Phoronida (q9.v.). 

Many of the groups of worms are wholly or partly parasitic 
during all or part of their life cycles and have therefore secured 
a large measure of attention from zoologists and physicians. In 
the groups of the flukes. tapemorms and roundworms are included 
many important parasites of man, some of which, as for instance 
the hookworm! a roundworm and the oriental blood fluke (Schis- 
tostoma). constitute health problems of vast proportions. I t  is 
characteristic of parasitic worms that they have complicated life 
cycles involving a succession of larval stages in hosts different 
from those that harbour the adult worm. The working out of 
these life cycles and identification of larval stages have required 
the earnest labours of a succession of zoologists and still con- 
stitute an active branch of zoological research. See also Index 
references under "Worm" in the Index volume. (L. H .  H.) 

WORM, a screT7 which touches tangentially and which rotates 
a toothed wheel (the worm wheel). See GEARS. 

WORMS, a city of Germany, in the L a d  of Rhineland-Palati- 
nate. I t  is on the left bank of the Rhine, 2 0  mi. N.\V. of Heidel- 
berg and 9 mi. by rail n'.R7. of Xlannheim. Pop. (19 jo )  j2.239. 

History.-Worms was known ip Roman times as Borbeto- 
magus, xi~hich in the Merovingian age became Wormatia. The 
town had before Caesar's time become the capital of a German 
tribe, the Vangiones. Drusus is said to have erected a fort there 
in 14 B.C. In 413 the emperor Jovinus permitted the Burgundians 
under their king Guntar or Guntiar to settle on the left bank of 
the Rhine between the Lauter and the Nahe. There they founded 
a kingdom with ii70rms as its capital. Adopting Arianism they 
came into conflict with the Romans, and under their king Gunda- 
har or Gundicar (the Gunther of the Nibelungenlied) rose in 
43 j against the Roman governor Aetius, who called in the Huns 
against them. The destruction of if70rms aild the Burgundian 
kingdom by the Huns in 436 was the subject of heroic legends 
afterwards incorporated in the Nibelungenlied ( q . ~ . )  and the 
Rosengarten (an epic probably of the late 13th century). \Irorms 
was rebuilt by the hlerovingians, and became an episcopal see, 
first mentioned in 614, although a bishop of the Vangiones had 
attended a council a t  Cologne as early as 3 4 7  There was a royal 
palace from the 8th century, and in it the Frankish kings, in- 
cluding Charlemagne, occasionally resided. 

Under the German kings the power of the bishops of JVorms 
gradually increased. Otto I granted extensive lands to the bishop, 
and in 979 Bishop Hildbold acquired comital rights in his city. 
Burchard I (bishop, 1000-zj) destroyed the castle of the Fran- 
conian house a t  Jt'orms, built the cathedral and laid the founda- 

tions of the subsequent territorial poner of the see. There mere 
frequent struggles between the bishops and the citizens, who 
espoused the cause of the emperors against the church, and 
were renarded by privileges which fostered trade. The city re- 
tained its freedom until 1801, in spite of the bishops, who ruled a 
small territory south of the city, on both sides of the Rhine, and 
resided at  Ladenburg near Mannheim till 1622. 

The city of Worms was frequently visited by the imperial 
court. The concordat of Worms closed the investiture contro- 
versy in 1122. The "perpetual peace" (ewiger Landfriede) was 
proclaimed by the emperor Maximilian I at  the diet of 1495, and 
Luther appeared before the famous diet of 1521 to defend his 
doctrines in the presence of Charles V. Four years later, Wo'rms 
formally embraced Protestantism, and religious conferences were 
held there in 1540 and 155 j .  I t  suffered severely during the 
Thirty Years' War. The French under Melac burned the city al- 
most entirely in 1689, and it; only fully recovered from this 
blow in recent years. Thus the population, which in its prosper- 
ous days is said to have exceeded jo,ooo, had sunk in 1815 to 
6,250. By the treaty of Worms in 1743 an offensive alliance was 
formed between Great Britain, Austria and Sardinia. The city 
was annexed to France at  the peace of Lunkville in 1801, to- 
gether with the bishop's territories on the left bank of the Rhine. 
The remaining episcopal dominions were secularized in 1803 and 
given to Hesse-Darmstadt, which acquired the whole by the 
Vienna congress in 181 5. 

Antiquities.-Some parts of the ancient walls and towers 
still remain. The cathedral of SS. Peter and Paul ranks beside 
those of Spires and Mainz among the noblest Romanesque 
churches of the Rhine. This basilica, built of red sandstone, with a 
choir a t  each end, has an imposing exterior. Only the ground plan 
and the lower part of the western towers belong to the original 
building consecrated in I I 10; the remainder was mostly finished 
by 1181, but the west choir and the vaulting were built in the 
13th century, the elaborate south portal was added in the 14th 
century, and the central dome has been rebuilt. The baptistery 
contains five stone reliefs of the late 15th century. The church 
of Our Lady (Liebfrauenkirche) is a Gothic edifice outside the 
town, finished in 1467. The ~rincipal  Protestant place of worship 
is Trinity church. built in 1726. Second in interest to the cathedral 
is the church oi St. Paul. also in the Romanesque style. dating from 
1102-16. with a choir of the early 13th century, cloisters and mo- 
nastic buildings. This church has been converted into a museum. 
The late Romanesque church of St. Andrews is not used. 

The old synagogue, an unassuming building erected in the 11th 
century and restored in the 13th. is completely modernized. The 
Jewish community of Worms claims to be the most ancient in Ger- 
many and to have existed continuously since the very early Chris- 
tian era, though the earliest authentic mention of it occurs in 
588. The old Bischofshof, in which the most famous Diet of 
Worms (1 52 1) was held, has been replaced. The Luginsland is an 
old watch-toner of the 13th century. The Lutherplatz contains a 
group of statuary commemorating the Protestant reformers and 
their forerunners. Extensive burial grounds, ranging in date from 
neolithic to Merovingian times, were discovered near the city. 

Worms is the centre of a vine-growing country. The manufac- 
tures include patent leather, machinery, cloth, chemicals, paints, 
cork, furniture, slates, etc. Worms possesses a good river harbour 
and carries on a considerable trade by water. 

See also Index references under "Worms" in the Index volume. 
WORMSEED, the name given to various plants whose seeds 

are used as vermifuges. Among the best known is the Levant 
normseed (Artemisza santonzca), from xi~hose dried Bower heads 
is extracted the drug santonin, very efficacious in expelling round- 
worms. The American wormseed (Chenopodiz~wz ambrosioides 
var. antheln~intzcum), also called Mexican tea, y~elds ~vormseed 
011. an officinal vermifuge. See A~T~nfIs1.4; CHEXOP~DIUM 

WORMWOOD, the popular name for any aromatic herb of 
the genus Artemisia, a member of the family Compositae. The 
best knonn is A. absi?rthi24~n, one of the ingredients of ab4inthe. 
I t  gram from one to three feet h ~ g h  and is silkily hairy; the 1ea.i.e~ 
are small and m u ~ h  cut, and the f l o ~ ~ e r s  are small yellow hemi- 
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spherical heads among the leaves at  the end of the branches. I t  is 
a native of Europe, grows in waste places in the British Isles, 
is widely naturalized in eastern Korth America and is cultivated 
for use in domestic medicine. A. pontica is Roman worm~vood; 
A. stelleriana, a dusty miller, is sometimes called beach worm: 
~vood, etc. See MUGWORT. 

WORSAAE, JENS JACOB ASMUSSEN (1821-l885), 
Danish archaeologist who founded the science of prehistoric ar- 
chaeology, mas born in Vejle, Den., on March 14, 1821. He was 
interested in excavation from his school days, and when very young 
he argued with senior researchers who went to old written sources 
for the explanation of archaeological finds instead of looking at  
the finds themselves. I n  1843 the publication of his Danmarks 
Oldtid, Eng. trans., Pri~~zaeval  A?ztiquities of England and Den- 
mark (1849), aroused great interest. After several years' research 
abroad, Jt'orsaae was in 1847 appointed inspector of Danish pre- 
historic and historic monuments and in 1855 became in addition a 
lecturer a t  the University of Copenhagen. In  1865 he succeeded 
C. J. Thomsen as director of the Museum of Northern Antiquities, 
later the National museum, in Copenhagen. Among Worsaae's 
greatest discoveries (1850) were Denmark's Early Stone Age 
kitchen middens, which consisted chiefly of accumulations of 
shells. In  controversy with the zoologist Japetus Steenstrup he 
maintained that these were older 'than the large, stone Neolithic 
tombs. Worsaae's manv ~ublications show his broad views and 
d e e ~  knowledge of ~uroDean  archaeologv. He died at Co~enhaaen -. 
on k u  15, 1885. (TI M N . ~  

W ~ R S H I P  (i.e., "worth-ship"), honour, dignity, reverence, 
respect. In  religion the word is used in a special sense of the 
seriice, reverence and honour paid, by means of devotional words 
or acts, to God, to the gods or to hallowed persons and hallowed 
objects. The Roman Catholic Church distinguishes three kinds of 
morship: ( I )  latria, the worship due to God alone; ( 2 )  hyperdulia, 
the worship or adoration due to the Virgin Mary as the Mother 
of God; and (3) dulia, that due to the saints. 

WORSLEY, an urban district in the Farnworth parliamentary 
division of Lancashire, Eng., 7 mi. W. of Manchester. Area 11.3 
sq.mi. Pop. (1951) 27,365. The district is divided into a residen- 
tial area in the south, where there are many parks and open spaces, 
and an industrial area in the north. The arterial road from Man- 
chester to Liverpool passes through Worsley and there are two 
main railway stations and a freight yard. Two Roman roads 
passed through the district which remained agricultural until the 
coal mines were developed in the 18th century by the 3rd duke of 
Bridgewater, who also built the Bridgewater canal which ran un- 
derground. Worsley has many beautiful old houses among which 
are Wardley hall, originally built in about 1290 but rebuilt in 
I 550-51, now the residence of the bishop of Salford; Worsley Old 
hall, an Elizabethan mansion now the regional office of the Na- 
tional Coal board; Kempnough hall, a half-timbered house dating 
from the 14th century; the originally moated Elizabethan Peel 
hall, now a tuberculosis sanatorium; and Kenyon Peel hall, also a 
fine Elizabethan house. 

The district's chief industries are coal mining, cotton spinning 
and weaving, clothing manufacture and engineering works pro- 
ducing sheet metal, stainless steel, etc. 

WORSTED MANUFACTURE. Straightness of fibre is 
the essential feature of worsted yarn (for distinctions between 
woolen and worsted yarns, see WOOLLEN MANUFACTURE). The 
manufacture of worsted yarn in the United States rests basically 
on two systems, the English and the French; the latter is more ex- 
pensive and produces a softer, finer and less hairy yarn. Ordi- 
narily the wool is first scoured, dried and prepared by dusting, 
shaking and teasing (see WOOL). 

I t  is then ready to be carded. Exceptionally long wools such as 
mohair are fed into sheeter gill boxes for straightening and disen- 
tanglement-a process of five or six operations which takes the 
place of carding; these long wools are not generally prepared in 
the Vnited States. 

Carding.-Worsted carding straightens, parallelizes, cleans and 
blends the fibres, so as to make a sliver of uniform quality, thick- 
ness and weight. This uniformity is necessary for a yarn of 

strength and fineness; hence great care is exercised. Long fibres 
must be ahole, short ones must not curl up even though they are 
later combed out. Extraneous substances must be removed since 
they interfere with the operations. Worsted carding, unlike woolen 
carding, is done on one long card. 

Modern cards are divided into three parts, feeding, carding 
and delivery, and consist primarily of sets of rollers moving in dif- 
ferent directions at  varied speeds. Automatic feeders have spiked 
lattices that pull loose wool from hoppers at  a regular pace to  be 
beater combed and form a uniform sliver; these are adjustable 
to form any sliver weight. The spikes deposit the wool on an 
apron from which it passes onto the card covering which opens 
and uniformly deposits the wool on an automatically weighing 
feed apron and from there it moves to the card proper. The lat- 
ter has feed rolls, licker-ins (breast works), main cylinders, fancies 
and doffers. The feed rolls, inserted with saw-toothed wire or 
intersecting rings and pins, control the feeding of stock. Three 
feed rollers and a brush or wire stripper suffice for even fine wool. 
The licker-ins are the chief stock-opening machinery. Cylindri- 
cal in shape, from 2 0  to 30 in. in diameter, they are  studded 
with garnet wire and angular flattened saw-teeth to keep burrs, 
etc., on top so that bladed beaters can remove them. For the 
removal of burrs the United States mills use a chemical treatment 
or burr breast works set close to high speed revolving burr knives; 
in England a burr crusher is also used. When the wool is freed 
of burrs and opened up it  passes onto cylinders and strippers for 
carding. 

From there it passes to the fancies and doffer dickeys, which 
latter, facing and running against the doffer, are small cylinders 
covered with flexible-tooth card clothing for raising any stock 
missed by the beater comb. The stock is delivered from the card 
by any one of four types of heads depending on the type of wool 
used: ( I )  can coiling; ( 2 )  railway balling ; (3) centre balling; and 
(4)  side drawing balling. The object of all these heads is to  put 
the sliver in a convenient form. The centre balling head is gen- 
erally used in the United States. 

Backwashing.-Impurities not removed by scouring and those 
acquired in preparing or carding (such as oil, dust or dirt) are re- 
moved from the carded (or sheeter gilled mohair) wool by back- 
washing, which precedes combing. Many balls or cans of card 
slivers are fed to the backwashing machine a t  once. These ma- 
chines have from one to four bowls for washing and have can or 
hot-air dryers. Coloured slivers get no more than four bowl wash- 
ings-white slivers get three or less. The bowls contain olive or 
olein soap full of suds; a t  least one bowl contains warm rinsing 
water to which is added, on occasion, blueing or ammonia. The 
slivers are squeezed and then dried; in the United States a hot-air 
dryer is preferred. Because backwashing and drying tend to make 
the fibre brittle, wool oil is added a t  this point. 

G i l l i n g  (preparing).-After backwashing, drying and oiling, 
the slivers pass into a giller to be combed out by steel pins and 
to be straightened by other pins. The sliver is delivered from 
the gill boxes faster than it enters; the ratio of delivery to  speed 
of entering is termed the draft. The sliver enters between rollers 
and passes over strong steel pins (fallers) which move in the 
same direction as the sliver but a t  a faster rate, giving a comb- 
ing and straightening action. The wool is then passed through 
delivery rollers to calender rollers (to prevent any bunching) 
and into a can (or from the delivery rollers to an apron for coil- 
ing). There are various types of mechanical drafts in gill boxes- 
front, back and total. The front (delivery) rollers move faster 
than the fallers and the fallers move faster than the back (en- 
tering) rollers. The ratio of surface speed of the front rollers 
to the fallers is the front draft; the ratio of the fallers to the 
back rollers is the back draft;  and that of the back rollers to  the 
front rollers is the total draft. These drafts, differing with 
different types of wool and gilling operations, are important. 
There is also a material draft which is the weight per unit of 
the sliver entering the back rollers compared with the sliver 
weight leaving the front rollers. The mechanical ratio is the 
product of the surface speed of all the increasing rollers di- 
vided by the product of the surface speeds of all the decreasing 
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rollers. Usually, the rollers (back and front) are fluted spirally 
to grip but not break the fibres and keep them straight; obvi- 
ously these flutes affect the draft. In  the English system a sim- 
ple measuring device is used in the gill box to keep the length 
of the slivers uniform. Usually, particularly in the English sys- 
tem, two more gillings may occur; these additional gillings vary 
from the first gilling only in the number of teeth per faller and 
the speed of the rollers. They are used for thickening the sliver 
and making it  more uniform in a-eight and stock. 

Combing.-The purpose of combing is to eliminate short fibres 
of a given length as well as to further straighten the fibres and 
eliminate impurities. There are four types of combs-the Noble, 
Lister. Holden (square motion) and French (rectilinear). The 
first two are used in the English system and the latter two in the 
French system. 

The English System.-In the United States the Noble circular 
comb, imported from England, is most widely used. I t  is most 
productive and has a good length of fibre range. The Lister comb, 
while used somewhat, requires longer fibres and gives a smoother, 
straighter yarn. Preparation varies-the Koble comb has a ball 
winder attachment which makes a tight ball out of four slivers.. 
The Lister comb takes the wool in long slivers much as a gill box 
does. The Noble comb requires a good deal of moisture in the 
wool; this is left in from backwashing and by having the humidity 
high where the work is done. Rings of pins of varied number 
and sizes are used in Noble combing, the size and number depend- 
ing on the wool used. 

The French System.-The Heilman comb is used in the French 
system. I t  is good for long and short wools (and rayon staple 
fibre), is nearly as productive as the Noble comb, occupies much 
less room, uses 2 0 %  of the power and needs only half of the su- 
pervision-it is a straight comb. I t  is fed by groups of slivers 
(8)  placed side by side. The wool, drawn off in tufts, is pressed 
into slivers and passes through feed rolls and a feeding gill onto 
nipper jaws that hold the sliver while it  is combed by a circular 
comb which has 18 pin bars with needles of varying density. As 
the nippers open, another comb comes over the uncombed part 
of the sliver, and as the drawing-off rollers remove the ~vool it  
is completely combed. A brush removes the noil from the combs 
as the usable wool is being delivered in overlapping tufts onto 
an apron and then to a can. Burrs are removed by special blades. 

Recombing.-This is done on special occasions, usually where 
dyed slivers are used because dyeing often causes the fibres to 
curl. Often it is used where blending of different coloured slivers 
is desired although such blending is reputedly best done in the gill 
boxes. 

Drawing.-The theory of drawing in the English and French 
systems is to create a fine roving that can be spun into an even 
yarn. Drafting is used to thin out the sliver and doubling to make 
it uniform; care is exercised to maintain straightness and paral- 
lelism of the fibres. All systems use drafting rollers and a winding 
up of the reduced sliver. 

In  the United States the English, French and cone systems are 
generally used. The English system is used on long coarse lustre 
and crossbred rvools; the French system on unoiled tops of short 
fine wools, of from I& in. to 4 in.; and the cone system is used on 
oiled tops. 

Spinning.-Having obtained the roving by any one of the 
systems described, the next step is to spin the roving into yarn. 
There are four methods of spinning-flyer, cap, ring and mule. 
The English system uses ring, cap and flyer spinning. While most 
U.S. mills using the English system use cap spinning there is a 
definite trend toward ring spinning. Flyer spinning is used on mo- 
hairs and carpet wools. About 85% of the U.S. mills operating 
under the French system use mule spinning although ring spinning 
is increasing. In  all systems there are three steps to  spinning: 
( I )  final drafting; (2) twisting the roving; and (3)  packaging- 
these are continuous operations except in worsted mule spinning. 

Flyer Spinning.--Invented by Richard Arkwright in 1769 and 
known in England as the "throstle," the flyer spinner gives its 
yarns smoothness and lustre. The flyer frame is similar to the 
English system drawing frame with front, back and carrier rollers 

to thin the roving. The flyers which impart the twist are at the top 
of spindles, revolving at  2.joo to 3,000 r.p.m. The yarn is auto- 
matically wound onto bobbins or tubes. Production is lorn, but 
the flyer is necessary for spinning mohair and does a good job. 
The yarn is laid on the bobbins in horizontal layers by use of 
friction drag-automatic doffing is common. The amount of twist 
depends on the speed of the flyer. 

Cap Spinning.-Invented by Charles Danforth, an American. in 
1828, cap spinning is the most common spinning method used in 
the United States for English system worsteds. The spindles are 
stationary and the methods of inserting twist and the bobbin 
winding differ from the flyer frames. The bobbin rotates a t  6.000 
to 9,000 r p m. by the lifting of a tube fitted with a ~vhorl which 
is placed over the spindle; a twist is imparted to the yarn as the 
bobbin revolves and the spindle and cap do not. Weaknesses of 
this system are roughness and hairiness of yarn due to the great 
speed. Calculating the amount of twist is complicated; the num- 
ber of twists varies according to type of wool, from 3 to 2 0  per 
inch, equalling the number of revolutions of the bobbin per inch 
of delivery. 

Ring Spinning.-The use of ring spinning, formerly used for 
cotton has become widespread in the worsted field. The benefits 
of this type of spinning are quality yarns at  low cost. The most 
prominent feature is the large size of the bobbin which holds many 
times that held by the ordinary one. Very few knots are found in 
the yarn and it  is superior to cap-spun yarn. The yarn is fed 
through an eye, and onto a traveler which is dragged around a ring, 
lubricated to reduce friction, which in turn is fastened to a sta- 
tionary ring rail. The yarn goes at  right angles from the traveler 
to the bobbin. The bobbin motion inserts the twist and the 
traveler runs slower than the bobbin to ensure tension. Spindle 
speed is variated to compensate for loss of tension due to the filling 
up of the bobbin, hence the smaller the bobbin load the greater the 
spindle speed. 

Mule Spinning.-Mule spinning, which was replaced in the 
United States by ring spinning, produces an exceptionally fine, soft 
yarn with short wools. The operations are performed intermit- 
tently rather than continuously, and the process is used only in the 
French system. Twist is put into the flat yarn by using cylinder- 
driven tapered spindles on a carriage which runs about five feet. 
When the carriage reaches the end of its run the yarn is completed 
and removed from the top of the spindles; the carriage then travels 
back and the yarn is again wound on the bobbin. 

Doubling, etc.-It is often necessary to double or further 
thicken the yarns; this is done on the spinning frames. Similarly, 
fancy twists are often desired and these are imparted by numerous 
attachments on ring frames. Since yarns are available in many 
forms, spools, bobbins, etc., the buyer has a broad choice. 

Weaving, Finishing.-The principles of weaving apply gen- 
erally to worsted weaving (see WEAVING) except in a fen cases. 
Generally, the processes used in finishing worsteds are similar to 
those used in woolens except that the worsted is more nearly a 
completed fabric when it leaves the looms; hence though similar 
operations are required for finishing they are more lightly applied 
and the change from the unfinished to the finished worsted is not 
so noticeable. Worsteds may be crossed with other fabrics to form 
hybrids. See also WOOLLEN MANUFACTURE. 

BIBLIOGRAPHY.-A. H. Cole, The  American Wool  Manufacture; 
vol i and ii (1926) ; H. Edmondson, Treatise o f  Advanced Worsted 
Drawing (1928) ; E Lipson, The  History o f  the Woollen and Worsted 
Indz~strzes (1921) ; H Priestman, Principles o f  Worsted Spinning 
(1921) ; Von Bergen and Mauersberger, American Wool  Handbook 
(1939) ( H .  SIM ) 

WORTH, CHARLES FREDERICK (1825-1895), the 
famous English dressmaker, was born at  Bourne, Lincolnshire, 
in 1825 and was sent to London as an apprentice to Swan & Edgar, 
drapers. In 1846, he went to Paris, without capital or friends, 
and after 12 years in a wholesale silk house he began business 
as a dressmaker in partnership with a Swede named Dobergh. 
Worth won the patronage of the empress EugCnie, and, through 
her. of fashionable Paris. After the Franco-German War, Worth 
continued the business with his two sons John and Gaston- 
both naturalized Frenchmen. For more than 30 years he set the 



taste ~ n d  ordained the fashions of Paris. 
WORTH, a village of Alsace region, Bas-Rhin De'partement, 

France, on the Sauer, 6 mi. N. of Hagenau. The village gives its 
name to the battle of Aug. 6. 1870, fought between the Germans 
under the crown prince of Prussia and the French under Marshal 
MacMahon. The battle is also called Reichshoffen and Frosch- 
weiler. Pop. (1954) 1,146. 

The events which led up to the engagement, and the general 
situation on the 6th are dealt with under FRANCO-GERMAN ~ V A R .  

WORTHING, a municipal and parliamentary borough, and 
seaside and residential resort in West Sussex, Eng., 11 mi. W. of 
Brighton by road. Pop. (1951) 69.431. Area, 1 2 . j  sq.mi. I t  
has a fine marine parade and a promenade pier. The mother 
parish of IVorthing is Broadwater, the church of which, I mi. S. 
of Worthing, is a fine example of transitional Norman work. 
Richard Jefferies and W. H .  Hudson are buried in the churchyard. 

A Roman villa, evidence of a pottery works and a "mile-stone" 
have been discovered there. Sompting church (2 mi. N.E.) has a 
Saxon tower with a unique tower roof. The town was incorporated 
in 1890. An important industry is the raising of flowers and fruit, 
especially tomatoes, in greenhouses. The corporation owns about 
1.000 ac. of downland. 

The parishes of Durrington and Goring were added to the 
borough in 1929 and a portion of the parishes of Findon and 
Sompting in 1933. 

WORTHINGTON-EVANS, SIR LAMING ( 1868- 
1931). British statesman, was born Aug. 23: 1868. In 1910 he 
was elected Conservative M.P. for Colchester, and in 1918 for 
the Colchester division of Essex, which he represented in succeed- 
ing parliaments. 

In  1916 he entered the coalition government as parliamentary 
secretary to the ministry of munitions. He left the ministry of 
munitions in 1918 to become minister of blockade, and after- 
ward filled the following offices under Lloyd George and Baldwin: 
minister of pensions, 1918-20; minister without portfolio, 1920- 
2 1 ;  secretary for war, 1921-22; postmaster general, 1923-24; 
and again secretary for war, 1924-29. He wrote books on com- 
pany law. He died Feb. 14, 1931. 

WOTTON, SIR HENRY ( I  568-1639), English author and 
diplomatist, son of Thomas Wotton ( I  j21-87) and grand- 
nephew of Nicholas \trotton, was born at  Bocton hall in the parish 
of Bocton or Boughton Malherbe, Kent. He was educated at  
Winchester school and a t  New college and Queen's college, Ox- 
ford. At Oxford he was the friend of Albericus Gentilis and of 
John Donne. While at Queen's he wrote a play, Tancredo, which 
has not survived, but his chief interests appear to have been sci- 
entific. 

About 1589 Wotton went abroad, probably in preparation for 
a diplomatic career, and his travels appear to have lasted for 
about six years. At Altdorf he met Edward, Lord Zouch, to whom 
he later addressed a series of letters (1590-93) which contain 
much political and other news. These (Reliquiae W'ottonianae, 
pp. 585 et seq., 1685) provide a record of the journey. He trav- 
elled by way of Vienna and Venice to Rome, and in 1593 spent 
some time at Geneva in the house of Isaac Casaubon. Wotton re- 
turned to England in I j94, and in 1595 was admitted to the Mid- 
dle Temple. LVhile abroad he had provided Robert Devereux, 
and earl of Essex, with information, and he now entered his service 
as one of his agents or secretaries to supply intelligence of affairs 
in Transylvania, Poland, Italy and Germany. Wotton was not 
actually involved in Essex's downfall, but he left England, and 
within 16 hours of his patron's apprehension he was safe in France, 
whence he travelled to Venice and Rome. In 1602 he was resident 
a t  Florence, and, a plot to murder James VI of Scotland having 
come to the ears of the grand duke of Tuscany, Wotton was 
entrusted with letters to warn him of the danger, and with Italian 
antidotes against poison. As "Ottavio Baldi" he travelled to Scot- 
land by way of Norway. He  remained three months at the Scot- 
tish court, retaining his Italian incognito. He then returned to 
Florence, but on receiving the news of James's accession hurried 
to England. Ja.mes knighted him, and offered him the embassy at  
Madrid or Paris; but Wotton, knowing that both these offices in- 

volved ruinous expense, desired rather to represent James a t  
Venice. He  left London in 1604 accompanied by Sir Albertus 
Morton, his half-nephew. as secretary, and LVilliam Bedell, the 
author of a% Irish translation of the Bible, as chaplain. 

Wotton spent most of the next 2 0  years, with two breaks 
(1612-16 and 1619-?I), at Venice. He  helped the doge in his 
resistance to ecclesiastical aggression, and u a s  associated with 
Pa010 Sarpi, whose history of the Council of Trent was sent to 
King James as fast as it was written. I n  1611 Caspar Schoppe, 
whom \Votton had offended. wrote a scurrilous book against James 
entitled Ecclesiasticus, in which he fastened on \Votton a saying 
which he had incautiously written in a friend's album years 
before. I t  was the famous definition of an ambassador as an 
"honest man sent to lie abroad for the good of his country." 
FVotton was a t  the time on leave in England, and made t n o  formal 
defenses of himself, one a personal attack on his accuser addressed 
to Marcus It'elser of Strasbourg, and the other privately to the 
king. He  seems to have won back James's favour by obsequious 
support in parliament of his claim to impose arbitrary taxes on 
merchandise. I n  1614 he was sent to The Hague and in 1616 he 
returned to Venice. 

I n  1620 he was sent on a special embassy to Ferdinand I1 a t  
Vienna, to do what he could on behalf of James's daughter 
Elizabeth, queen of Bohemia. Wotton's devotion to this princess, 
expressed in his exquisite verses beginning "You meaner beauties 
of the night," was sincere and unchanging. At his departure the 
emperor presented him with a jewel of great value, which Wotton 
received with due respect, but before leaving the city he gave it 
to his hostess, because, he said, he would accept no gifts from the 
enemy of the Bohemian queen. After a third term of service in 
Venice he returned to London early in 1624 and in July he was 
installed as provost of Eton college. In  1627 he received a pen- 
sion of &zoo, and in 1630 this was raised tp 6j00 on the under- 
standing that he should write a history of England. His most 
constant associates were Izaak Walton and John Hales. A bend 
in the Thames below the Playing fields, known as "Black Potts," 
was the spot where Wotton and Izaak Walton fished in company. 
H e  died at  the beginning of Dec. 1639. 

Of the 25 poems printed in Relzquiae Wottonianae 15 are Wot- 
ton's. Two obtained a place among the best-known poems in the 
language, the lines already mentioned "On his Mistris, the Queen 
of Bohemia," and "The Character of a Happy Life." 

During his lifetime he published only The Elements o f  Architecture 
(1624) ,  w h ~ h  is a paraphrase from Marcus \-itruvius Pollio, and a 
Latin prose address to the king on his return from Scotland (1633). 
In 1651 appeared the Reliquzae Wottonzanae, with Izaak Walton's 
Life. .in admirable Life and Letters, representing much new material, 
by Logan Pearsall Smith, was published in 1907. See also A. W .  
Ward, Sir Henry Wotton,  a Biographical Sketch (1898). 

WOUND may be defined as a breach in the continuity of any 
body tissue. I t  is produced by intentional (as in surgical pro- 
cedures) or accidental violence \thich is sufficient to overcome the 
tolerance of the tissue involved. This violence may be direct 
or indirect, and seldom is it confined to any single tissue struc- 
tures. Wounds of bone such as fractures (breaks) are frequently 
caused by indirect violence and, unless of the most simple nature, 
cannot occur alone. For example, a person falling backward in- 
stinctively places his arm behind him and strikes on the palm; the 
hand is not injured but the force is transmitted along the bones 
of the forearm and the fracture occurs at the elbow. The wound 
is not confined to the bone, however, as the broken fragments 
will, by their displacement, injure muscles, blood vessels, joint 
capsules, ligaments and nerves. IVounds of direct violence are 
inflicted by knives, bullets, fire and the like. Minimal direct 
violence-may involve the skin alone as in a scratch (excoriation) 
or a friction burn (abrasion). Other forms of direct violence may 
wound deep structures without external evidence, as in the case 
of a blow with a sandbag fracturing the skull without opening the 
scalp; or a blow on the abdominal wall rupturing the spleen, liver, 
stomach or intestines, yet leaving no visible sign of its impact. 
These are also examples of closed wounds in which there is no 
open portal of entry for bacteria which commonly cause local 
(abscess) or general infection (blood poisoning). A bruise (con- 
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tusion of the skin) is another wound of the same type; the blow 
does not open the skin covering proper, but ruptures the blood 
vessels in the deeper layers of the subcutaneous tissues. The 
typical black and blue appearance followed by fading green and 
yellow is due to the disintegration and gradual absorption of blood 
pigment thus freed. 

Open wounds fall into many categories and their classification 
may be based on:  ( I )  their appearance (incised, lacerated. punc- 
tured, avulsed, burned); (2) their depth and the related possi- 
bilities of involvement to important deeper structures (compound 
fractures, perforation of heart, lung, bladder, liver, bowel, brain, 
spinal cord) and (3) their potentialities as a future focus of in- 
fection or poisoning (barnyard dirt, snake bite, rabid-dog bite, 
retention of foreign material). Whatever the appearance of the 
wound, it  can be of a minor or a deadly serious nature. 

In  the management of any open wound its possibilities must 
first be appreciated. Since such wounds are able to bleed, and 
since bleeding is frightening to most laymen, a doctor usually has 
the opportunity to evaluate it. Gradually, after about 1919, the 
strong so-called antiseptics were reluctantly excluded from wound 
treatment. Nature must, after all, heal the wound; treatment 
should be concerned only with restoration of the involved tissues 
and should preclude any interference with the natural' healing 
process. If any medication strong enough to kill bacteria is put 
into a wound, that substance is bound to also kill the delicate 
tissue cells that, from the moment of injury, are initiating the 
reparative process. Such treatment has been established to be a 
deterrent and not a stimulant to wound healing. 

The open surface should be covered with sterile gauze or cot- 
ton and the surrounding skin shaved and washed with sterile water 
and plain white soap for a minimum period of ten minutes. Fol- 
lowing this the wound should be similarly treated and all particles 
of foreign material scrubbed, picked or flushed from the surfaces 
and depths. I t  is then ready for closure. This procedure con- 
verts a contaminated open wound into a clean closed one, thus 
fulfilling the ideal of all wound treatment. The stage is then set 
for healing by so-called primary intention. Such favourable heal- 
ing is further helped by application of a pressure dressing which, 
while not constricting, keeps the wound cavity collapsed and 
prevents accumulation of pockets of blood or serum which, by ten- 
sion, could interfere with coaptation and repair. If nature's de- 
fenses cannot overcome the bacterial elements present in all 
wounds, infection will follow. If the infection remains local and 
an abscess forms, the wound will have to be opened for evacu- 
ation of pus, and then healing from the "bottom" (secondary in- 
tention) will follow. This is a slower and less satisfactory method, 
with defects and visible scars a likely result. 

In  the avulsed type of wound there is an avulsion or tearing 
away, with actual loss of substance. If circumstances permit, 
this loss may be replaced by a suitable skin graft as part of the 
initial treatment. Otherwise, transference of new skin is made 
after a suitable base of granulation tissue has developed in the 
defect. Similarly, wounds caused by thermal burns are closed 
by skin taken from uninvolved areas of the body. 

The systemic effect of wounds should not be overlooked. Serious 
haemorrhage ( 9 . v . )  may be immediate or delayed. Shock may be 
primary or secondary. Infection may occur early if extremely virulent, 
or late by the classic signs of fever, malaise, rapid pulse and an in- 
crease in the white cells of the circulating blood. Penicillin, streptomy- 
cin or other appropriate antibiotics and the sulfa drugs have been of 
great value in lowering the incidence of wound infection. However, 
these agents are to be considered a supplement and not a substitute for 
competent surgical treatment. The antitoxins and specific sera are 
used as an adjunct to local care, to protect the patient from the general 
effects of the substances entering wounds, mentioned in category ( 3 )  
above. ( S e e  INFLAMMATION.) (J .  K. SK.) 

WOUWERMAN, PHILIPS (1619-1668), Dutch painter of 
battle and hunting scenes, was born at Haarlem. where he was bap- 
tized on May 24. 1619. He learned the elements of his art from 
his father, Paul Joosten Wouwerman, a painter from Alkmaar. 
He then became a pupil of Frans Hals and probably of J. Wynants 
and of Pieter Verbeek. a painter of horses. He became a member 
of the guild of painters a t  Haarlem in 1642. and he died there on 
May 19, 1668. 

Wouwerman is credited with more than 1.000 pictures, but 
probably many of these are the productions of his brothers Pieter 
(1623-82) and Jan (1629-66) and of his many other imitators 
His authentic works are distinguished by great spirit and are in- 
finitely varied, though dealing recurrently with cavalry battle 
pieces, military encampments, cavalcades and hunting or hawking 
parties. He is equally excellent in his vivacious treatment of fig- 
ures, in his skillful animal painting and in his admirable and ap- 
propriate landscape backgrounds. Horses were his favourite 
study, and a white horse is generally introduced. Three different 
styles have been observed as characteristic of the various periods 
of his art His earlier works are marked by the prevalence of a 
foxy-bro~~n colouring and by a tendency to angularity in drafts- 
manship; the productions of his middle period have greater purity 
and brilliancy; and his last and greatest pictures possess more of 
force and breadth, and are full of a delicate silvery-gray tone. 
Pictures by PVouwerman may be seen in a number of public col- 
lections, including the Frick collection, New 170rk city ("Cavalry 
Camp"), and the National gallery, London ("Interior of a Stable" 
and "On the Seashore"). 

WRAITH, a general term in popular parlance for the appear- 
ance of the spirit of a living person. ( S e e  PSYCHICAL RESEARCH.) 

WRANGEL,FRIEDRICH HEINRICH ERNST, COUNT 
VON (1784-1877), Prussian general field marshal, was born a t  
Stettin, on April 13, 1784 He entered the Prussian army in 1796 
and distinguished himself in the campaigns against Napoleon. He 
was in command of the 13th division, with headquarters a t  
Munster, in Westphalia, in 1834, when riots resulting from dif- 
ferences between the archbishop of Cologne and the crown oc- 
curred, and the determination and resolution with which he treated 
the clerical party prevented serious trouble. He was promoted 
lieutenant general, received many honours from the court, en- 
joyed the confidence of the Junker party, and commanded suc- 
cessively at  Konigsberg and Stettin. In 1848 he commanded the 
2nd corps of the German federal army in the Schleswig-Holstein 
campaign, was promoted general of cavalry and won several ac- 
tions. 

In the autumn he was summoned to Berlin to suppress the 
riots there. As governor of Berlin and commander in chief of the 
mark of Brandenburg (appointments which he held till his death) 
he proclaimed a state of siege, and ejected the Liberal president 
and members of the chamber. Thus on two occasions in the 
troubled history of Prussian revival Wrangel's uncompromising 
sternness achieved its object without bloodshed. In 18j6 he was 
made a field marshal. At the age of 80 he commanded the 
Austro-Prussian army in the war with Denmark in 1864. The 
prestige of his name, and the good work of his subordinates, made 
the campaign a brilliant success. After the capture of Diippel he 
resigned the command, was created a count and received other 
honours. In 1866 "Papa" Wrangel assisted in the Bohemian cam- 
paign, but without a command because of his great age. H e  
took a keen interest in the second reorganization of the cavalry 
arm, 1866-70, and in the war with France in 1870-71., H e  died 
at  Berlin on Nov. 2 ,  1877. 

See supplement to Militar. Wochenblatt (1877), and lives by 
Koppen and Maltitz (Berlin, 1884). 

WRANGEL, KARL GUSTAV VON (1613-1676), 
Swedish soldier, was descended from a family of Estonian origin, 
branches of which settled in Sweden, Russia and Germany: His 
father, Hermann von Wrangel (1587-1643), was a Swedish field 
marshal in Gustavus Adolphus' wars. Karl Gustav was born near 
Uppsala on Dec. 23, 1613, and at  the age of 20 distinguished 
himself as a cavalry captain in the war against the army of the 
league. Three years later he was colonel, and in 1638 major 
general, still serving in Germany. In  1644 he commanded a fleet 
at sea, which defeated the Danes a t  Fehmarn on Oct. 23. In 1646 
he returned to Germany as a field marshal and succeeded Courit 
Lennart Torstensson as commander in chief of the Swedish 
army in Germany, which post he held during the last three cam- 
paigns of the Thirty Years' War. Under Wrangel and Turenne 
the allied Swedish and French armies marched and fought in 
Bavaria and Wurttemberg. At the outbreak of a fresh Polish 
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war in 1655 Wrangel commanded a fleet, but in 1656 he was the same end in view, but Russia, laying stress on a claim made 
serving on land again and commanding, along with the Great in 1916,  removed the colony in Aug. 1924 and shortly afterwards 
Elector of Brandenburg, in the three days' battls of Warsaw. In  brought jo Chuckhee to form a settlement under Soviet officials. 
16j7  he invaded Jutland and in 1 6 j 8  passed over the ice into the The Soviet flag was also hoisted on Herald island in 1926.  
islands and took Kronborg. I n  1657 he was appointed admiral and The colony was visited by Russian aeroplanes in 1927. These 
in 1664 general of the realm, and as such he was a member of the claims were not officially disputed by Britain, Canada or the 
regency during the minority of Charles XI.  But his last campaign United States. 
was unfortunate. Commanding, ineffectively owing to his broken BIBLIOGRAP=Y.-R. A. Bartlett, T h e  Last Voyage of the "Karluk" 

( 1 9 1 6 )  ; Geographical Journal (Dec. 1923) ; and V .  Stefansson, T h e  in the war against Brandenburg, he was 
after his Adventure of. wrangcl  Idand ( 1 9 2 6 ) .  The possibility of the cdstence Waldemar, Freiherr Wrangel ( I  647-1 6 7 6 )  3 had of Plover Land is discussed in Geographical Review ((April 192 1 ) .  

been defeated at Fehrbellin. H e  died at  Riigen on July 5, 1676. (R. N. R .  B.) 
WRANGEL, PETER NICHOLAIEVICH, BARON WRASSE, a name given to the fishes of the family Labridae. 

(1878-1928),  Russian general, was born at St. Petersburg (Lenin- They are abundant in the tropical zone, less so in the temperate, 
grad) on Aug. 15,  1878,  of a noble family of Swedish descent. and disappear altogether in the Arctic and Antarctic. Their body 
After experience in the ranks of the horse guards and as a mining is compressed, like that of a carp, and covered with smooth 
engineer in Siberia, he served as an officer in a Cossack regiment, scales; they possess one dorsal fin only, the anterior portior, of 
transferring after the Russo-Japanese War to the horse guards as which consists of numerous spines. Many wrasses are recognized 
a captain. During the World War he commanded successively a by their thick lips, the inside of which is sometimes curiously 
squadron, a regiment and a division of Cossacks. He was one of folded. The dentition consists of strong conical teeth, of which 
the first officers to join Kaledin against the Bolsheviks. After some are larger than others. But the principal organs with which 
Kaledin's suicide Wrangel allied himself to Alexeyev and Denikin, they crush shell-fish, and other hard substances are the solid and 
distinguishing himself particularly by his defence of Tsaricsyn in strongly-toothed pharyngeal bones, of which the lower are 
the summer of 1919. On April 4 ,  1920,  after Denikin's retreat, coalesced into a single flat triangular plate. All wrasses are 
Wrangel was appointed commander-in-chief of the volunteer army. surface fishes. Rocky parts of the coast overgrown with seaweed 
H e  was in Constantinople when the summons came. He arrived are their favourite haunts in the temperate, and coral-reefs in the 
in the Crimea to find a force completely disorganized. In  a very tropical seas. Some 4 5 0  species of wrasses (including parrot-fish, 
short space of time he had turned it  into an effective force with q.v.)  are known, chiefly from the tropics. 
which he held the Bolsheviks in check, and indeed made some Of the British wrasses the ballan wrasse ( L a b r u s  macula tus)  
advance. But after the signing of a peace treaty between Poland and the striped or red or cook wrasse (L. m i x t u s )  are the most 
and the Bolsheviks the tide turned. On Nov. I j Sebastopol was common. The goldsinny or corkwing (Crenilabrus melops)  is 
lost and the evacuation of the army carried out. Wrangel em- much more frequent on the southern coasts of England and 
barked with about 130,ooo refugees, who were dispersed in the Ireland than farther north. I t  rarely exceeds 10 in. in length. The 
Balkans and other parts of Europe. He kept a staff for some time commonest temperate American species is the tautog. 
in Belgrade, from which centre he tried to organize the settlement WRECK, a term which in its widest sense means anything 
of his soldiers. After a time he took a post as mining engineer in without an apparent owner that is afloat upon, sunk in, or cast 
Brussels, where he died on April 25, 1928. ashore by the sea; in legal phraseology, it  has a narrower meaning. 

WRANGEL ISLAND, in the Arctic sea, 85 m. N.E. of Cape Formerly an appreciable source of revenue to the Crown, after- 
Billings, eastern Siberia, extends between 176" W. and 179" E. wards a valuable addition to the income of a landowner on the 
in about 71" N. I t  is 80 m. long and 18-30 m. wide and has an sea-coast, wreck has almost within modern times ceased to be a 
area of about 2,000 sq.miles. The mountainous interior rises t o  perquisite of either, or to enrich the casual finder a t  the expense 
2,500 ft. in Berry Peak, but there is much low land on the south of its rightful owner. 
and north. Shoals and sandspits project to  sea on the north and History.-The general rule in the civilized maritime countries 
south-west. The west and east coasts are steep and lofty. The of Europe was that the right to  wreck belonged to the sovereign, 
small Rodgers harbour is on the south-east. There are no true and formed part of the royal revenue. This was so under the 
glaciers. Tundra covers many parts. Polar bears and foxes are Roman, French and feudal law; and in England the common law 
numerous. Walrus and seals frequent the shores. In summer set out in the statute D e  praerogativa regis ( 1 7  Edw. II., 1 3 2 4 )  
there are duck, geese, gulls and other birds. Driftwood is abun- provided that the king has wreck of the sea, whales and sturgeons 
dant. Mammoth tusks have been found. No minerals of value taken in the sea and elsewhere within the kingdom, except in cer- 
occur. Herald island lies 4 0  m. E .  of Wrangel island. I t  is 5 m. tain places privileged by the king. This right, which it is  said 
long and 900 i t .  high. The shores are mostly steep. There are no had for its object the prevention of the practice of destroying 
resources. Both islands are generally surrounded by pack-ice. the property of the shipwrecked, was, however, gradually relaxed; 
Hunters do not visit them and there has never been a native popu- and the owner of wreck was allowed to recover i t  if he made 
lation. Reports of land seen to the north by natives of eastern claim to it, and gave proof of his ownership within a certain time 
Siberia were investigated by F. von Wrangel in 1824, but he -fixed at a year or a year and a day alike by a decree of Antonine 
failed to reach the island. In  1849 Captain H. Kellett, R.N., dis- the Great, the feudal law, the general maritime law, the law of 
covered and landed on Herald island, from which he reported France and English law. Early in the 15th or a t  the close 
lands to the west, Plover and Kellett's Lands, thought to be parts of the 14th century, it  became usual for the Crown to grant t o  
of an Arctic continent. Commander J. Rodgers, U.S.N., landed the lord-admiral by his patent of appointment, amongst other 
on Herald island in 1855,  and the American whaler T.  Long projicua e t  commoditates appertaining to his office, wreck of the 
sailed along the south of Wrangel island and gave it its sea; and when, early in the reign of Henry VIII. ,  vice-admirals 
name in 1867. The first certain record of landing is by Capt. C. L. of the coast were created, the lord-admiral by  patent under his 
Hooper, U.S.N., in 1881.  The same year Captain R. M. Berry, own hand delegated to them his rights and duties in the several 
U.S.N., explored the island and dispelled the idea of extensive counties, including those in connection with wreck. H e  did not, 
land in that region. Russians first landed in 1911 when the however, part with the whole of his emoluments; his vice-admirals 
"Taimir" and "Vaigach" erected a beacon. The survivors of were required to render an account of the proceeds of wreck, and 
V. Stefansson's "Karluk" lived on the island from March to to hand over to him a part, usually one-half, of their gains. This 
Sept. 1914 ( see  ARCTIC REGIONS); in 1921 Stefansson sent an- system lasted until 1846 when an act ( 9  & 10 Vict. c. 9 9 )  was 
other party of five under A. Crawford to establish a Canadian passed forbidding the vice-admirals to intermeddle with 
claim by occupation in view of the use of the island as a base in wreck, and it required the receivers of droits of admiralty to  
transpolar aerial trade routes. The party perished through acci- receive all wreck from the finders and to detain it  for 1 2  calendar 
dent with the exception of the Eskimo seamstress. In 1923 a months; a t  the end of that period it was to be sold and the 
party of Eskimos under an Alaskan trapper was established with proceeds carried to the credit of the consolidated fund. The  
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ancient law by which the unfortunate owner was deprived of his derelict. In Lord Coke's words, flotsam is "when a ship sinks or 
property, if no living thing escaped from the wreck, had during otherwise perishes, and the goods float on the sea"; jetsam is 
the 16th and I 7th centuries been gradually but tacitly relaxed; "when goods are cast out of a ship to lighten her when in danger 
i t  required, however, a decision of Lord Mansfield and the king's of sinking, and afterwards the ship perishes"; and ligan, or lagan, 
bench in I 771 to settle the law definitely that, whether or no any is "when heavy goods are, to  lighten the ship, cast out and sunk in 
living creature escaped, the property in a wreck remains in the the sea tied to a buoy or cork, or something that will not sink, in 
owner. I n  Scotland it seems that the same law had been laid down order that they may be found again and recovered." Derelict is 
in 172 j,  and there are indications that upon the continent of a ship or cargo, or part of it, abandoned by its master and crew 
Europe there had before this date been a relaxation of the old sine spe recuperandi e t  sine animo revertendi. "None of these 
law in the same direction. In  the 17th century working salvors goods," adds Coke, "which are so called, are called wreck so long 
established the right to a lien upon property saved as a security as they remain in or upon the sea; but if any of them by the sea 
for adequate remuneration of their exertions in saving i t ;  and if be put upon the land then they shall be said to be wreck" (Sir H. 
the vice-admirals restored to its owners wreck that had come to Corzstable's Case, I j99, 5 Rep. 106; and 2 Inst. 167). Contrary 
their hands, they did so only upon payment of extravagant de- to the opinion of Hale, Lord Stowell held that what is found any- 
mands for salvage, storage, and often legal expenses. Stories of where derelict on the seas is acquired beneficially for the sovereign, 
wilful wrecking of ships and of even more evil deeds are probably if no owner shall appear. I t  seems that this was also Coke's view 
exaggerations, but modern research has authenticated sufficient (2 Inst. 168). 
abuses to show that further legislation was necessary to  regulate The provisions of the Merchant Shipping Act, 1894, mentioned 
the taking possession of wreck and ships in distress by "sea- below, upon the subject of droits of admiralty are not clear. I n  
coasters." Previously to the passing of the Act of 1846 the only practice the only droits of the admiralty that are commonly 
substantial protection against plunder which owners of a wrecked dealt with are anchors that have been slipped or parted from in 
ship could get was to apply to the admiralty judge for  a commis- heavy weather. I n  the Downs and other roadsteads these are 
sion enabling them or their agents to take possession of what came "swept" for by creepers towed over the sea bottom, and in 
ashore, but to obtain such a conlmission took time and cost money, former days sweeping for  anchors was a common industry. In  
and before the commissioners arrived at  the scene of the wreck a the Downs large sums have been made after gales in this way. In  
valuable cargo would have disappeared and been dispersed through the I 7th century it became customary to obtain from the Crown 
the country. Plunder of wrecks was common, and the crowds that grants of the right to fish for  sunken wreck and treasure not only 
collected for the purpose set law at  defiance. The \ice-admirals, upon English coasts but all over the world. 
even if they had been able, did little to protect the ship wrecked. The method of dealing with wreck outside territorial waters 
Many of the vice-admirals' accounts of the 17th and following (which does not come within the scope of the act) is governed by 
centuries are extant. Most of them are for trifling sums, but oc- the previous general law relating to droits of admiralty. The Board 
casionally the amounts are considerable. At the close of the 17th of Trade, and receiver-general, in its instructions to receivers, di- 
century the vice-admirals were required to make affidavits as to rects that wreck picked up at  sea out of the limits of Great 
the amount of their gains; in 1709 2 0  of them swore that their Britain, or brought to it  by British ships, is to be taken possession 
office was worth less than £50 in the year. of by the receiver and held by him on behalf of the owners, or, 

The  right of the warden of the Cinque Ports to  wreck was de- if the owners do not claim it ,  on behalf of the Crown. Derelict 
rived from charters granted to the ports by Edward 1. and his ships picked up at  sea outside territorial limits and brought into 
successors; many other seaports enjoyed a similar right under British ports must be delivered to the receiver and kept by him 
early charters. I t  would seem that these rights were of some until the owner can be found (but not longer than a year and a 
value, for in 1829 the little towns of Dunwich and Southwold day). Wreck picked up  out of territorial limits by a foreign ship 
litigated a t  a cost of f 1,000 the question whether a tub of whisky need not be interfered with by the receiver, unless upon appli- 
picked up at  sea belonged to the admiralty jurisdiction of the one cation by a party interested. 
town or the other; and the town of Yarmouth is said to have Although a ship on board which, or by means of which a man 
spent no less than f 7,000 upon a similar question. The Municipal was killed, might be a deodand (q.v.), yet qua wreck she was not 
Corporations Act of 1835 put an end to all dealings with wreck subject to forefeiture as deodand 
by local admiralty courts, except those of the Cinque Ports. Present British Law.-The Merchant Shipping Act, 1894, 

Grants of wreck to individuals are earlier than those to towns. contains the whole of the existing statute law upon the subject 
h e n  before the Conquest it seems to have been not unusual for of wreck within the territorial waters of Great Britain, and under 
grantees from the Crown of lands adjoining the sea to get the the Sea Fisheries Act, 1883, it  applies to  fishing boats. For its 
franchise of wreck included in their grants. The lords of counties purposes wreck includes jetsam, flotsam, lagan and derelict, found 
palatine had wreccum maris within their areas as part of their in or on the shores of the sea or any tidal water. The term does 
jura regalia, but yet inferior lords might prescribe for  wreck be- not extend to a barge adrift in the Thames, nor a raft of timber 
longing to their several manors within a county palatine. adrift; i t  must be the hull, cargo or appurtenances of a vessel. 

From early times a distinction was made in English law be- The provisions of the Merchant Shipping Act dealing with 
tween wreck cast ashore and wreck that is floating or sunken below wreck are of a detailed and administrative character and are 
low-water mark. Wreck proper, or common law wreck, ejecturn concerned with the duties of the Board of Trade, receivers of 
maris, is what is cast by the sea upon the shore; for "nothing shall wreck, finders of wreck and other matters. They will be found 
be said to be zvreccum maris, but such goods as are cast or left in part IX. of the act and are included in ss. 510-53 7. 
upon the land" (Sir H. Constable's Case, I 599, 5 Rep. rob), and The owner of a wrecked ship, sunk by his negligence in a navi- 
this belonged to the king jure coronae, and was dealt with by the gable highway, so as to be an obstruction to navigation, if he re- 
common law. Floating and sunken wreck belonged to the Crown tains the ownership of her, is liable in damages to the owner of any 
as ilzter regalia, but was granted to the lord-admiral jure regis. other ship which without negligence runs into her, unless he has 
Even when the office of lord high admiral is in abeyance, and the taken steps to indicate her position, or the harbour authority at  
duties are performed by commissioners, as now, these rights are his request has undertaken to do so. H e  may, however (whether 
distinguished from the other royal revenues as belonging to the the sinking was due to his negligence or not), abandon the ship, 
Crown in its office of admiralty, or, as they are commonly known, and can thus free himself from any further liability in respect of 
droits (q .v . )  of the Admiralty. From early times the lord-admiral her. If he abandons her to any other person-e.g., an under- 
tried to usurp, and there are several instances of his actually writer-who pays for her as for a total loss, that person does not 
usurping jurisdiction over wreck proper; and in the reign of become liable for her unless he takes possession or control in any 
Richard 11. special statutes (which were only declaratory of the way. Harbour authorities generally have under the Merchant 
common law) were passed for the purpose of confining his Shipping Act, 1894, or by local statute, as they have by the 
jurisdiction to its proper limits. Droits are flotsam, jetsam, lagan, general Harbours, Docks and Piers Clauses Act, 1847 (if incor- 
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porated in their own act), the power of removing the wreck in 
such a case, and recouping themselves for their expenses from its 
proceeds. The general act also gives a personal right of action 
against the owner for any balance of expense over the value of the 
wreck; but if the owner has abandoned it, and no one else has 
taken it, neither he nor anyone else is liable. A particular or 
local act (as e.g., one of the State of Victoria) may, however, 
fasten this liability on the person who is owner at the time when 
the ship is wrecked, and then he cannot free himself of it. A 
harbour authority is not obliged to remove a wreck because it has 
power to do so, unless it takes dues from vessels using the harbour 
where the wreck lies, or in some way warrants that the harbour is 
safe for navigation, in which case it is under an obligation to do 
so. Further statutory provision is now made in this respect by the 
Merchant Shipping Act, which empowers harbour authorities to  
raise, remove or destroy (and meantime buoy or light), or to  
sell and reimburse themselves out of the proceeds of any vessel 
or part of a vessel, her tackle, cargo, equipment and stores, sunk, 
stranded or abandonrd in any water under their control, or any 
approach thereto, which is an obstruction or danger to navigation 
or lifeboat service. They must first give due notice of such in- 
tention, and must allow the owner to have the wreck on his pay- 
ing the fair market value. The act gives similar powers to light- 
house authorities, with a provision that any dispute between a 
harbour and lighthouse authority in this respect is to be deter- 
mined finally by the Board of Trade. 

By an Act of 1896 it  is now the duty of the master of a British 
ship to report to Lloyd's agent, or to  the secretary of Lloyd's, 
any floating derelict ship which he may fall in with at  sea. By 
the Merchant Shipping Convention Act, 1914, a master must on 
finding a wreck communicate with the shore. But the operation 
of the act was suspended by order in council till Jan. I ,  1929. I t  
will supersede previous acts when it comes into force. Under the 
Merchant Shipping Act it  is a felony to take wreck found in ter- 
ritorial limits to a foreign port, and it is punishable by fine to  
interfere with a wreck. The receiver has power, by means of a 
search warrant from a justice, to search for wreck which he has 
reason to believe is concealed. By the law of Scotland plundering 
dreck is punishable a t  common law; and in England and Ireland 
it  is a felony to plunder or steal any wreck or part thereof, to de- 
stroy any wrcck or part thereof, to prevent or impede any person 
on board a wreck from saving himself, and to exhibit any false 
signal with the intent of endangering any ship, or to do anything 
tending to the immediate loss or destruction of a ship for which 
no other punishment is provided. 

BIBLIOGRAPHY -F. Hargrave, A Collection o f  Tracts Relative t o  the  
L a w s  o f  England (1787) ; W Palmer, L a w  o j  Wreck  (1843) ; Public 
Record Office, London, Records o f  the  Admiral ty  and of the High Court 
o f  Admira l t y ;  Victoria C o u n t y  Hts tory ,  Covnwall,  and other seaboard 
counties, Board o f  Trade Instructions as t o  Wrecks  and Salvage 
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WREN, SIR CHRISTOPHER (1632-1 723), English archi- 
tect and scientist. designer of St. Paul's cathedral and many other 
notable buildings of London, was born at East Knoyle, Wiltshire, 
on Oct. 2 0 ;  1632: the son of a clergyman. He attended West- 
minster school, London, until 1646. He showed an early interest 
in the sciences and continued his studies in this direction at  Oxford 
where he took his M.A. degree in 1653, and in the same year was 
elected. a fellow of All Souls college. Four years later he was 
appointed professor of astronomy at  Gresham college, London, a 
position that he exchanged in 1661 for the Savilian professorship 
of astronomy at  Oxford. Among other scientific achievements 
Wren evolved a hypothesis concerning comets, studied Saturn and 
its rings, made a model of the moon and discovered a graphic 
method of computing eclipses. His interest in astronomy and the 
sciences never ceased, although architecture eventually became his 
main pursuit; Kewton and Pascal thought highly of him and he 
was one of the founders of the Royal society, becoming its presi- 
dent, 1681-83. Wren was also a member of the Council of the 
Hudson's Bay company. and twice a member of parliament. He 
is said to have been a Freemason. 

Wren's architectural career began with two commissions that 
came to him through his family connections and academic posi- 

tion: a t  Cambridge he designed the chapel of Pembroke college, 
1663-65, for his uncle, Bishop Matthew Wren, and a t  Oxford he 
built the new "theatre," 1664-69, to serve for academic cere- 
monies, for Archbishop Sheldon. Both buildings are derived from 
Roman models. 

When Wren undertook a journey to France in 1665-the year of 
the Great Plague in London-this, his only trip abroad. was made 
in pursuit of scientific interests and for architectural studies. 
Wren met Bernini in Paris. He observed the great building works 
of Louis XIV and his court in and around the capital and these 
impressions remained momentous for the rest of his career. 

After his return to England, Wren prepared a scheme to remodel 
St. Paul's cathedral but soon afterward the Great Fire of London, 
1666, made it necessary to consider an entirely new building, in 
addition to replanning the City and most of its parish churches. 
Wren presented a plan for the rebuilding of London a few days 
after the fire had been extinguished and although it was not im- 
plemented, he was made one of the six members of the commission 
for rebuilding. In  his capacity as surveyor general, from 1669, he 
also dealt with matters of town planning and designed a unified 
monumental piazza around St. Paul's which again was never exe- 
cuted. 

In  1670 work was begun on more than 50 City churches which 
had to be rebuilt after the fire. In  their design, English traditions 
of church building and the demands of Anglican liturgy were of 
prime importance but Wren also tried to link up with the work 
of his great predecessor, Inigo Jones (q.v ), and there are similari- 
ties with some churches in Calvinist Holland. Wren created a 
great variety of types, from buildings with a single nave to three- 
aisled and centrally planned structures. Among them St. Stephen 
(Walbrook) is the most successful solution: it integrates a dome 
and a longitudinal nave convincingly into a completely new and 
yet coherent design. Other City churches worth special mention 
are: St. Benet (Thames street), St. Lawrence (Jewry). St. Bride's 
(Fleet street), St. Magnus (London bridge), Christ Church (New- 
gate street) and St. Martin (Ludgate). Unfortunately the City 
churches suffered heavy damage during World War 11. The 
church exteriors show a typically English predilection for simple 
cubic shapes combined with a delight in elaborate spires which are 
extremely varied in treatment. Compositions such as a t  St. Mary- 
le-Bow (Cheapside), St. James Garlickhithe (Garlick hill) and St. 
Vedast (Foster lane) represent a level of achievement in design 
that is equal to the best solutions of similar problems in con- 
tinental Europe at  that period. 

The long and involved story of Wren's successive designs for 
St. Paul's cathedral can best be summed up in terms of continuous 
attempts on the part of the architect to reconcile medieval prece- 
dent, preferred by the clergy, with his own ideals that had been 
evolved in emulation of the great domed churches he had seen in 
Paris and their Italian prototypes. Several models illustrated 
different stages in this process; one of them is still preserved intact 
and represents the architect's favourite design. I t  is the Great 
Model which dates from 1673, the year Wren was knighted. Here 
a large domed space over a Greek cross plan with curves in the 
re-entrant angles is connected to a smaller vestibule, equally 
crowned by a cupola, a t  its west end. From this splendid com- 
bination of centralized and directional space a volumetric treat- 
ment ensues which is unusually rich in its modeled effects. The 
Great Model design was, however, rejected by the authorities and 
Wren had to work out another solution adhering more closely to  
the prototype of an English medieval cathedral and the formal 
vocabulary of Inigo Jones. This design was approved in 167 j, but 
it was modified so substantially during the long years of construc- 
tion that it changed practically beyond recognition. The choir 
of the new cathedral was consecrated in 1697 but the final shapes 
of the dome, lantern and western towers were not settled until a 
decade later and the work was not officially declared completed 
t i  1711. St. Paul's was the last great cathedral to be built in 
Europe before the era of 19th-century eclecticism; structurally 
and aesthetically its triple dome represents a remarkable achieve- 
ment. 

Wren's secular architecture can be roughly divided into build- 
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ings for academic purposes, buildings for the crown and domestic 
work. In  a selection from his many executed buildings and designs 
the first group might be represented best by Trinity college library, 
Cambridge. 1676-84. I ts  reading room is one of the architect's 
finest interiors and the whole building has a quiet dignity that is 
typical of many Wren buildings and well exemplified in another 
instance at Chelsea hospital. 1682-91. .At Hampton court. 1689- 
94, and Kensington palace, 1689-1702, Wren was able to realize 
large scale complexes, including splendid gardens and exquisite 
interior decoration. I n  these and in his last great secular work, 
Greenx~ich hospital (begun 1696, finished after his death), Wren 
as surveyor general was aided by the other officers of the office 
of works and during the later years of his activity their influence 
sometimes may be traced clearly. This may account for apparent 
discrepancies in his last style, such as the contrast between the 
truly baroque exuberance in some steeples and the severe classi- 
cism of Marlborough house, 1709-1 I .  

Wren nominally retained his surveyorship until April 26. I 718, 
when he mas dismissed through court intrigues after having served 
for half a century under five sovereigns. He  died on Feb. 25, 
I 723% and was buried in St Paul's where his we l l -kno~n  epitaph 
reads. S i  monu?nentum requiris, circunzspice ("If you seek a 
monument, look about you"). 

Wren's architecture never conceals the predominantly intellec- 
tual synthetic character of its process of origin: order and clarity 
result but also a certain monotony. Interiors are generally regular 
and simple to grasp. Plastic effects through modeling are rarely 
sought. Because of all this and because he favoured composition 
by addition rather than by subdivision, it is not always easy to 
recognize the baroque criteria in 'Wren's work. I t  is in his dome 
of St Paul's and the steeples of his City churches that Wren made 
a contribution of more than national importance and achieved 
European stature. 

BIBLIOGRAPHY.-S. Wren, Parelttalia (1750) ; Wren Society (1924- 
43 )  ; J .  Summerson, Architecture in Britain 1530-1830 (1953) ; E. F. 
Sekler, Wren and His Place in European Architecture (1956) has a bibli- 
ography which surveys the extensive literature on Wren. (E. F. SR.) 

WREN, the popular name for birds of the Passerine family 
Troglodytidae, of which the best known is Troglodytes troglo- 
dy tes ,  the little brown bird with its vigorous song and its short 
tail cocked on high that braves the winter of the British Isles 
and even of the European continent. and figures largely in folk- 
lore. In  St. ICilda isolation has brought about the evolution of 
a distinct subspecies. The better known forms in the Cnited 
States are the house wren. common in the eastern states but in 
bad odor for its egg-eating proclivities; the winter wren. remark- 
able for its resonant and brilliant song: the Carolina wren, also a 
fine singer; and the marsh wren, besides the cactus wrens and the 
cafion wrens of the western states. 

\vrens have the bill slender and arched: their food consists of 
insects, larvae and spiders, but they will also take any small crea- 
tures. such as worms and snails, and occasionally eat seeds. The 
note is shrill. The nest is usually a domed structure of ferns, grass, 
moss and leaves, lined with hair or feathers, and from three to nine 
eggs are produced, in most of the species white. The headquarters 
of the wrens are in tropical America. but they reach Greenland in 
the north and the Falkland Islands in the south. 

Some genera are confined to the hills of tropical Asia, but 
Tuoglodytes, the best known, ranges over North and South Xmer- 
ica, Asia and Europe. 

The Troglodytidae by no means contain all the birds to which 
the name wren is applied. Several of the Sylviidae bear it, espe- 
cially the little golden-crested wren (see GOLDCREST) and the group 
forming the genus Phylloscopz~s (see ~ ! J ~ ~ ~ ~ ~ ~ ~ ) ,  habitual summer 
visitants. The largest. P. sibilatuix, is called the wood wren. The 
willow wren, P. tuochilz~s, is in many parts of Great Britain the 
commonest summer bird. and is the most generally dispersed. The 
third species, P. collybita, is the chiffchaff. 

WRESTLING is one of the most primitive and universal of 
sports. I t  is a contest in \vhich tn70 persons strive to throw each 
other to the ground. Cpon tbe mils of the temple-tombs of Beni 
Hasan, near the Nile, are sculptured many hundreds of scenes 

from wrestling matches, depicting practically all the holds and 
falls known at  the present day, thus proving that wrestling 
was a highly developed sport a t  least 3,000 years before the 
Christian era. The description of the bout between Odysseus and 
Ajax in the ~ 3 r d  book of the Iliad, and the evolutions of the 
classic Greek wrestlers, tally with the sculptures of Beni Hasan 
and Nineveh. The sport. in an organized and scientific form, may 
have been introduced into Greece from Egypt or Asia, though 
Greek tradition .ascribed its invention and original rules to the 
legendary hero Theseus. I n  Homer's celebrated description of 
the match between Ajax and Odysseus the two champions wore 
only a girdle, which was. however, not used in the classic Greek 
games. Neither Homer nor Eustathius, who also minutely de- 
picted the battle between Ajax and Odysseus, mentions the use 
of oil, which, however, was invariably used at the Olympic games, 
where wrestling was introduced during the 18th Olympiad (about 
704 B.c.). LVrestling contests for boys were added later. The 
Greek wrestlers, after the application of the oil! were rubbed with 
fine sand, to afford a better hold. 

nJrestling was an important branch of athletics in ancient 
Greece. There were two principal varieties: upright wrestling and 
the pancratium (punkration,  literally "all-strength"; cf. modern 
"all-in"). Upright wrestling was one of the five events of the 
pentathlon in the games at Olympia (see GAMES, CLASSICAL). 
The winner was the first to throw his opponent to the ground three 
times. the holds allowed being similar to those of the modern catch- 
as-catch-can style; tripping was allowed. but it is uncertain whether 
leg holds were forbidden or merely infrequently used. The pan- 
cratium was a much more savage type of wrestling, in which 
hitting, kicking, tn-isting of the limbs, strangling and struggling on 
the ground were all allowed, the only recognized fouls being biting 
and gouging; the contest lasted until one of the wrestlers ackno~vl- 
edged defeat. The pancratium was a feature of the Olympic 
meetings. but was not the style of wrestling admitted in the pen- 
tathlon. (For a full account, with illustrations. see E. N. Gardiner, 
Athletics i n  the Ancient World  [Oxford, 19301 .) 

Other varieties of wrestling existed in the different Greek states. 
The most celebrated wrestler of ancient times was Milo of Croton 
( c .  520 B.c.). who scored 3 2  victories in the different national 
games, 6 of them at Olympia. Greek athletic sports were intro- 
duced into Rome in the last quarter of the 2nd century B.c.. but 
they never attained to the popularity they had enjoyed in Greece. 

Wrestling is widely practised by Asian peoples, ranging in extent 
from Mongolia to the South Pacific islands. I n  general. the style, 
with minor exceptions. is of the catch-as-catch-can variety (see  
below) and a contest is terminated when a combatant is thrown 
to the ground or touches the ground with any part of his body 
other than the feet. In  some countries it is permissible to touch 
the ground with one hand to avoid a complete overthro~v. 

Among the Mongolian peoples especially,. wrestling is a promi- 
nent feature of some religious festivals. There are no divisions 
into weight classes and the wrestlers are distinguished by enormous 
bulk and weight, poundages up to 300 being by no means un- 
common, as with the S u m o  contestants of Japan. Such ponderous- 
ness is common also among the Indian professional wrestlers. This 
excessive weight by no means produces slowness of movement, 
some attacks being made with surprising rapidity, the unexpected 
quickness ending a spell of near immobility. 

Great reliance is placed upon thc power of the arms and par- 
ticularly of the hands. and among the Chinese-with whom wres- 
tling events are frequently a feature of religious festivals-the 
abnormal strength of the hands and arms is obtained by the daily 
practice of closing the fingers tightly upon handfuls of wet sand, 
relaxing, and repeating the process again and again. 

The popularity of wrestling has survived in many Asiatic 
countries, particularly in Japan, where the first match recorded 
took place in 23 B.c., the victor being Sukune, who has ever since 
been regarded as the tutelary deity of wrestlers. I n  the 8th 
century the emperor Shomu made wrestling one of the features 
of the annual harvest "festival of the Five Grains," the victor 
being appointed official referee and presented with a fan bearing 
the legend, "Prince of Lions." I n  8 j 8  the throne of Japan was 
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SOME OF T H E  HOLDS U S E D  IN WRESTLING 

( A )  Standing backheel. (B) Referee's position (co l le~ ia te  only). (C) One-leg pickup and inside t r ip.  (D)  Leg drop. (E) H i p  lock. (F) Cross-leg pull. 
(G) Cross-scissors ride w i th  reverse arm lock. (H )  Figure-four scissors. (1) Waist and ankle hold down. (J) Cross-scissors ride. (K )  Hal f  nelson and body 
chancery. (L) Near ankle and cross face. (M) Over-and-under. ( N )  Reverse nelson and cradle hold. ( 0 )  Double bar arm from side 



wrestled for by the two sons of the emperor Buntoku, and the 
victor. Koreshito, succeeded his father under the name of Sei~va. 
Imperial patronage of wrestling ceased in 1175. after the mar 
which resulted in the establishment of the shogunate, but con- 
tinued to be a part of the training of the samurai, or military 
caste. About 1600 professional wrestling again rose to impor- 
tance, the best men being in the employ of the great daimios or 
feudal nobles. I t  was, nevertheless: still kept up by the samurai, 
and eventually developed into two separate systems. the national 
style called Szimo, and that peculiar and scientific combination of 
wrestling and self-defense known as jujitsu (see Ju -  JUTSLT). the 
purpose of which is to disable an adversary. The national cham- 
pionships l-iere re-establisheci in 1624; ~vhen the celebrated 
Shiganosuke won the honour, arid have continued to the present 
day. The Japanese (Sumo) wrestlers place great reliance upon 
weight, some of the chainpions scaling 300 lh. or more; and as a 
result of highly specialized methods of phys~cdl training. they are 
generally of huge bulk and great strength. although surprisingly 
light on their feet. They form a guild which is divided into sev- 
eral ranks, the highest being composed of the joshiyori, or elders, 
in whose hands the superintendence of the wrestling schools and 
tournaments lies. The badges of the three highest ranks are 
damask aprons richly embroidered. The wrestling takes place 
within a ring 1 2  i t .  in diameter, the ~vrestlers being naked but for 
a loincloth: and each contest is preceded by certain preliminaries 
of a quasi-religious significance. At the command of the referee 
the wrestlers crouch n-it11 their hands on the ground and watch for 
an  opening. The contests are usually of brief duration. The 
method is very similar to that of the modern catch-as-catch-can 
style. except that touching the ground with any part of the person, 
the feet exceptcd, after the first hold has been taken, loses the 
bout. 'To step or be forced outside the actual wrestling circle is 
equivalent to losing a fall. 

Indian wrestling resembles that of Japan in the great size of 
its champions and the number and subtlety of its attacks, called 
penckes. I t  is of the "loose" order, the men facing each other 
nude. except for a loincloth, called clzuddi, and maneuvering 
warily for a hold. Both shoulders placed on the ground simul- 
taneously constitute a fall, which is seldom gained without much 
ground wrestling. I t  is highly scientific, though including many 
tricks that western rules exclude as "fouls." 

I n  Switzerland and some of the Tirolese valleys a style of wres- 
t l i ~ ~ g  flourishes under the name of sclzwingen ("slvinging"). The 
wrestlers n-ear scliz~ingl~osen or  \i,restling breeches, with stout 
belts. on which the holds are taken. Lifting and tripping are 
prevalent, and the first man down loses the bout. In  Styria 
wrestlers stand firmly on both feet with right hands clasped. When 
the word is given, each tries to pull or push the other from his 
stance. the slightest movement of a foot constituting a defeat. I n  
Russia belt wrestling, and in Iceland the glima are popular styles. 
Both require the wearing of a kind of harness about the loins and 
thighs. and otherwise are similar to schwingen. I n  the Balkan 
states the favourite style is catch-as-catch-can. 

I n  Great Britain wrestling was cultivated at a very early age, 
both Saxons and Celts having always been addicted to it, with the 
men of C o r n ~ ~ a l l  always holding a special eminence, and English 
literature is full of references to the sport. On St. James's and 
St. Bartholome\v's days special matches took place throughout 
England, those in London being held in St. Giles's field! whence 
they were afterward transferred to Clerkenwell. The lord mayor 
and his sheriffs were often present on these occasions, but the 
frequent brawls among the spectators eventually brought these 
public matches into disrepute. English monarchs have not dis- 
dained to patronize the sport, and Henry VIII  is known to have 
been a po~verful wrestler. 

C u m b e r l a n d  Style.-This style prevails chiefly in the north 
of England (except south Lancashire) and in the south of Scot- 
land. In  this the wrestlers stand chest to chest, each grasping the 
other with locked hands around the body. each one's chin on the 
other's right shoulder. The right arm is below and the left above 
the adversary's. IVhen the hold has been firmly taken the umpire 
gives the word and the bout proceeds until one man touches the 

ground ~ ~ i t h  any part of his person except his feet, or he fails 
to retain his hold, in either of which cases he loses. If both fall 
together, the one IT-ho is underneath, or first touches the ground, 
loses. If both fall simultaneously side by side? it is a dogfall, 
and the bout begilis anew. The different maneuvers used to 
throw the adversary are called chips, the most important being 
the backheel, in which a nrestler gets a heel behind his opponent's 
opposite heel, from the outside, and forces him over backward; 
the outside stroke. in \i7hich, after a sudden twist of his body to 
one side. the opponent is struck with the edge of the opposite foot 
on the outside of the ankle; the hank, or locking a leg and lifting 
the opponent with a sudden turn to the right. so that both fall 
together. but with the opponent underneath; the inside click, the 
lockiljp 1-~i an opposite leg applied after jerking the opponent for- 
ward, the pressure then being straight back; the outside click: a 
backheel applied by the defender as he is on the point of being 
lifted from the ground-it prevents this and often results in over- 
setting the opponent; the cross-buttock, executed by turning the 
left hip under the opponent's body, throwing the leg across both 
his and striking backward. while partially lifting and throwing him 
forward; the buttock, in which the hip is thrust still farther under 
the opponent. who by the action of the arms is thrown right over 
one's back; the hipe or hype. executed by lifting the opponent off 
his feet, and while carrying him to the right or left, placing the 
opposite knee under one of his legs and raising it as high as possi- 
ble before throwing him sideways to the ground; the swinging 
hype. in which the opponent is lifted and swung nearly or quite 
round before the knee stroke is made; and the breast stroke. 
which is a sudden powerful twist, first to one side, then the other, 
follo~ved by a throw. There is but a single foul-direct kicking. 

West C o u n t r y  Style.-In the Cornwall and Devon or west 
country style the wrestlers wear stout, loose canvas jackets. the 
hold being anyl-ihere above the waist or by any part of the jacket. 
though any manipulation of the jacket collar to strangle an oppo- 
nent is forbidden. A fall is gained when both hips and a shoulder 
or both shoulders and a hip (three points) touch the ground 
simultaneously. A throw that does not secure a fall is a hitch. 
Ground ~vrestling is forbidden. and a man, when he feels himself 
falling. will try to turn and land on his side or chest. Many of 
the chips used by Cumberland and Westmorland wrestlers are 
possible in this style, xvith slight differences of execution required 
by the different method of taking hold and under other names- 
forehip (cross-buttock) ; inside lock (hank), etc. More distinc- 
tive thro~vs are the heave. and the flying mare: a chip of universal 
use in which the opponent's wrist is grasped mith the opposite 
hand. the upper part of the same arm by the other hand, the back 
turned and the captured limb drawn across a shoulder, over which 
the opponent is vigorously shot forward. Until comparatively 
recently there  as a difference between the styles of Cornwall 
and Devon, the ~vrestlers of the latter county having worn heav- 
ily soled shoes, with which it was legitimate to kick the adversary's 
shins. 

Catch-as-catch-can.-The Lancashire style. generally kno~im 
as catch-as-catch-can. is practised in Lancashire, throughout Great 
Britain generally, and is the most popular style in the United 
States. Canada, Australia. Switzerland and some other countries. 
I t  is the legitimate descendant of the ancient Greek upright wres- 
tling combined mith ground struggling. but minus the all-in free- 
dom the Greeks permitted, and undoubtedly is representative of 
the wrestling of the middle ages. I t  allows a great amount of 
action, which includes struggling on the mat, tripping, catching 
hold of legs and similar tactics. At the beginning of a wrestling 
match the two opponents face each other, and at the signal to 
begin each tries to. secure a hold that will enable him to throw his 
opponent to the mat in an advantageous position. 
.i fall is gained when both shoulders of one wrestler touch the 

ground together, and very seldom are falls registered from stand- 
ing throvvs. This necessitates most contests being completed while 
struggling on the mat. MuckL of this down wrestling is admittedly 
very skillful. S o  kicking, striking or other foul practices are per- 
mitted. Strangle holds or others designed to cut off an opponent's 
breathing and grips or forms of attack causing acute pain or in- 



WRESTLING PLATE I 

-A- 

B Y  C O U R T E S Y  O F  ( T O P  L E F T )  T U R O F S K Y ,  T O R O N T O ,  ( C E N T R E  L E F T )  l N T E R N A T i O N A L  NEWS P H O T O S ,  ( C E N T R E  R I G H T )  O L Y M P I C  P H O T O  A S S O C I A T I O N ,  ( B O T T O M  L E F T )  K R U F K A ,  U . S . A .  

PROFESSIONAL AND A M A T E U R  W R E S T L I N G  

T o p  l e f t :  Professional heavyweight B i l l y  "Whipper" Watson applying Cent re  r i g h t :  Free-style match dur ing an Olympic contest 
f inishing hold on Lou Thesz B o t t o m  le f t :  Olympic championship matches being held on pyramidal  p lat -  

T o p  right: Professional Verne Gagne demonstrating a leg-split form 
Cent re  lef t :  Greco-Roman match a t  a European amateur championship B o t t o m  r i g h t :  Act ion dur ing a collegiate "catch-as-catch-can" contest 

match 



T H E  JAPANESE SUMO, A N C I E N T  F O R M  O F  W R E S T L I N G  
T o p  lef t :  A champion wrestler in  r ichly decorated apron dur ing the inter- their first chance t o  attack. Both contestants must  rise for a match a t  

mission ceremony of the Sumo the same moment 
T o p  r i g h t :  The spr ink l ing of salt, a symbol of purification, is part of the B o t t o m  lef t :  The in i t i a l  hold. The method of wrest l ing is similar t o  the 

t radi t ional  formalit ies before a match modern catch-as-catch-can style 
Centre lef t :  Stance of a wrestler before a match begins. Champions are B o t t o m  r i g h t :  The referee watches closely as a champion throws his rival. 

generally about 6 ft. ta l l  and weigh 350 Ib. A contestant wins a match when he forces his opponent out  of the ring, 
Cen t re  r i g h t :  Wrestlers, w i t h  fists touching the platform, watching for or causes him t o  touch the ground w i t h  any part  of his body, except the  

soles of his feet 



WREXHAM-WRIGHT 
tended to force the defender to roll on his shoulders to avoid 
injury by dislocation or  fracture are considered illegal holds. The 
style contains practically a11 the maneuvers known to other 
methods with many peculiar to itself; and because of its freedom 
and opportunity for the display of strategy. skill and strength is, 
when upstanding wrestling and tripping-the very essence of lyres- 
tling-are not neglected. the most preferable. 

I n  Scotland a con~bination of the Cumberland and R'estmorland 
and catch-as-catch-can style is sonletin~es practised. In  Ireland, 
the national style is called collar and elbow. 

Graeco-Roman Style.-The style chiefly affected by the conti- 
nental European wrestlers is the Graeco-Roman (so-called. though 
it bears almost no resemblance to classic lvrestling)! ~ ~ h i c h  arose 
about 1860. and is a product of the French wrestling schools. I t  is 
a very restricted style. neither tripping nor any hold below the hips 
being allowed. the result being that the bouts consist chiefly of 
ground struggling. IVhen no time limit is enforced. contests are 
usually tediously long. British and American ~rrestlers,  accus- 
tomed to their own freer styles. seldom compete under Graeco- 
Roman rules. I n  Olympic competition the Scandinavian countries 
won a large number of championships. Sweden was the foremost 
of these, with strong shonings in the games from 1912 to 1948. 
I n  the 1950s the Russian team won points in every division. cap- 
turing the unofficial team title. For individual records, see 
OLYMPIC GAMES. 

BIBLIOGRAPHY.-H. A. Oberholzer, Recreatizle Wrestling (London, 
1949) ; P. I'onghurst, Wrest l ing (London, 1938) ; G. Hackenschmidt, 
Complete  Science o f  W'restlixg (London, 1935). (P. L.; X.) 

UNITED STATES 

Amateur wrestling in the U.S. antedates the profesSional sport, 
although records show that professional wrestling was popular be- 
tween ISTO and 1880. IVilliam Muldoon, the first world's profes- 
sional champion. was follo\ved after 1900 by Farmer Burns. Tom 
Jenkins and Frank Gotch. who defended his title against all 
comers for  many years and retired undefeated. Ben F. Roller of 
Seattle held the ~vorld's title from 1913 to 191 j when he was de- 
feated by E d  ("Strangler") Lewis. who was finally beaten by 
1Vayne 3lunn (192 j) in Kansas City. During the 1920s interest 
in professional wrestling was a t  its peak. Besides Lewis and Munn 
( top contenders) were Earl Caddock. Stanislaus Zbyszko and Joe 
Stecher. Le\vis regained the crown in St. Louis (1928'1 by defeat- 
ing Joe Stecher who had previously taken the title from Rlunn. I n  
Jan. 1929 Gus Sonnenberg. Dartmouth college football star, won 
a 1%-orld's championship match in Boston by defeating Lewis, to 
become the last undisputed titleholder. Professional wrestling by 
the late Ig jos  was largely a mixture of sho\~manship and acro- 
batics, although its scientific side mas well known to such television 
practitioners as "U'hipper Billy'' LVatson, Lou Thesz. Antonio 
Rocca. Verne Gagne. JVladek Kowalski and Edouard Carpentier. 

Amateur wrestling during the early colonial days was influenced 
by various forms predominant in England. The free style used 
~videly in the C.S. was an outgro~vth of the Lancashire style. The  
adaptability of wrestling to the rugged life of the period is re- 
flected in much of the frontier literature. Abraham Lincoln became 
a ~vell-known competitor by defeating Jack Armstrong! champion 
of Sangamon county. Ill. The American free style developed 
gradually, largely as a feature of country fairs and carnivals. 

Amateur wrestling is regulated by the Amateur Athletic union. 
The A.A.U. has principal jurisdiction over wrestling conducted 
in athletic clubs and T.RI.C.A.'s, but the sport has received its 
greatest impetus in colleges and high schools. 

As far back as 1780 lvrestling was a popular intramural sport 
a t  Harvard. but the first real effort to promote it on an inter- 
collegiate basis did not come until 1904. when the Eastern Inter- 
collegiate lyrestling association was formed. tournament was 
held in 190 j and Tale won the first team championship. competing 
against Columbia, Pennsylvania and Princeton. The E.I.1V.A. ex- 
panded to 16 competing members, the largest and oldest confer- 
ence of its kind in the country. 

At the national A.X.U. championships held in 1927 it was noted 
that 103 of 13 j participants were college wrestlers, so it was 

decided that a national collegiate tournament was in order. T h e  
National Rules committee of the N.C.A.A. sponsored the  first 
collegiate tourney a t  Xmes. Ia.. in 1928. Oklahoma A. and M. col- 
lege (now Oklahoma State university) won the  team title and 
dominated the college scene thereafter. Edward Clark Gallagher 
(1887-1940) was largely responsible for the amazing success of the  
Aggies. his teams winning 70 consecutive dual meets and 1 1  of 13 
national titles from 1921 to 1932. 

There are major differences between .A.A.U. and collegiate rules. 
The A..A.U. uses international rules in which strength is the im- 
portant factor. College rules favour speed and maneuverability. 
The essence of college wrestling is control, and while a ~vrestler is 
on top he is scoring points. The  man underneath must get out of 
his predicament and can score points for  escaping or reversing 
the position of advantage. I n  both systems a fall terminates the 
bout. I n  A.A.U. rules a fall is declared when both shoulders touch 
the mat  simultaneously, but in college rules a fall occurs only 
when both shoulders are held to the mat  for a two-second count. 

(C.  11. SL.)  
B I B L I O C R A P E Y . - W ~ ~ S ~ ~ ~ ~ ~ ,  Oficial  A.A.U.  Guide  (Kew York, 1955) ; 

Oficial  X C A A  Wrest l ing Guide (Piew York. 1951) ; U.S. Kaval Insti- 
tute. Wrestlilzg, "Kaval Aviation Physical Training Manual," rev. ed. 
(Annapolis, Md., 1950) ; H. A. Stone, Wrest l ing,  Intercollegiate and  
OIynzpic, 2nd ed. (New York, r9jo; London, r g j  j) ; J.  B. Holoway, 
S u m o  (South Pasadena, Calif.. 1957). 

WREXHAM (LVelsh G w ~ ~ c s . 4 ~ .  in the Anglo-Saxon Chron- 
icle \VRIGHTESHAM), a market town and municipal borough in the 
Wrexham parliamentary division of Denbighshire, Wales, 12 mi 
S.R7. of Chester by road. Pop. (1961) 35,427. Area 4 6  sq.mi. 
I t  was given (with Bromfield and \-ale, or  121) by Edward I to 
Earl Warenne St  Giles's church was finished in 1472% replacing 
the church destroyed by fire in 1457 The paneled tomer bears the  
date 1506: the interior is Decorated. West of the tone r  is the 
tomb of Elihu Yale ( I  721) first donor of Yale university whose 
father emigrated to America from the ancestral home of Plas-yn- 
121% near Cor~ven. 21 mi from LVrexham. T h e  ivrexham toner  in 
the memorial quadrangle a t  \-ale is a copy of the church tower. 
Wrexham is the seat of the Roman Catholic bishop of Menevia, 
whose diocese includes all Wales except Glamorganshire The  
town grem h~ i th  the development of the north \Vales coal field in 
the 19th century and after IVorld JVar I1 a trading estate with 
about 30 different industries, including rayon and chemicals. was 
created Wrexham was incorporated in 1857. 

WRIGHT, SIR ALMROTH EDWARD (1861-1947), 
British bacteriologlst, whose most valuable work was that  on bac- 
terial infection and in measuring the protective matter of human 
blood. was born a t  Rliddleton Tyas. Yorkshire, on Aug. 10. 1861. 
Educated a t  Dublin university, he later obtained his scientific and 
medical training a t  the universities of Leipzig, Strasbourg and 
Marburg. He  became a demonstrator of pathology a t  Cambridge 
(1887). a lecturer in physioIogy a t  Sydney (1889). was professor 
a t  the army medical school a t  Ketley (1892-1902) and professor 
of experimental pathology in the University of London (1902-47). 
He  was knighted and elected fello\~v of the Royal society in 1906. 

IVright's work included research in parasitic diseases. H e  in- 
troduced antityphoid inoculation and did much work on the  pre- 
paring of other vaccines and toxins. I n  1918 he was created 
knight of the British empire. H e  received the  gold medal of the 
Royal Society of Medicine in 1920. .Among his numerous scien- 
tific publications are Stz idics  in Irnnzz~~ziscitio~z (1909) and Pntlzol- 
ogy slid Treatment of W a r  IT.ozcrzds (1942). H e  died on April 30, 
1947. 

WRIGHT, BENJAMIN (1  7 70-1842), chief engineer for 
the construction of the Erie canaI, n ~ r s  born Oct. 10, 1770, in 
Wethersfield. Conn. As a youth he studied surveying, and after 
his family moved to the vicinity of Rome, K.Y. in 1789, W7right 
surveyed aboht 500,000 ac. of land for farmers ~ i -ho  were settling 
the land. Because of his wide acquaintanceship and high standing 
in the community, Wright was elected county judge in 1813 and to 
several terms in the state legislature. 

I n  1811, Wright was hired by the New York state canal com- 
mission to propose a route between Rome and Waterford for what 
was to become known as the Erie canal. Construction of the canal 



WRIGHT 
was started in 1817 and completed in 1825, with Wright directin.g 
work on the middle and eastern divisions. Because Wright trained 
many young engineers on the project, he has been called the 
"father of American engineering." 

Wright resigned from the Erie canal project in 1827 and served 
as chief engineer of the Chesapeake & Ohio canal in 1828-31 and 
the St.  Lawrence canal in 1833. During his career he also was 
consulting engineer to the Welland. Chesapeake & Delaware. Dela- 
ware & Hudson and other canals in Connecticut and Rhode Island. 
H e  also made land surveys for railroads in New York, Illinois: 
Virginia and Cuba. 

H e  died in New York city on Aug. 24, 1842. (W. E. HD.) 
WRIGHT, CARROLL DAVIDSON (1840-19091, U.S. 

statistician whose principal efforts were devoted to the develop- 
ment and improvement of labour statistics was born a t  Dunbarton, 
N.H., July 25, 1840: and was educated in the public schools. Dur- 
ing the Civil R-ar he served in the Union army;  after the war he 
was admitted to the bar and practised law in ~lassachuset ts  for 
several years. I n  1873 he was appointed chief of the Xlassachu- 
setts bureau of statistics of labour and in 1885 he became the first 
U.S. commissioner of labour, in which capacity he served until 
1905. He  was responsible for many early inquiries into economic 
conditions affecting labour and \yas an advocate of the principle of 
collective bargaining and of various then new systems of wage 
determination. H e  became president of Clark college in LVor- 
cester, Mass., in 1902, serving additionally as professor of statis- 
tics and social economics from 1904 until his death there, on 
Feb. 20, 1909. (FK.  L. K.) 

WRIGHT, FRANK LLOYD (1869-19jg), U.S. architect 
who became world famous as creator and expounder of "organic 
architecture." his phrase indicating buildings that harmonize 
with users and environment. Though a sharp critic of society, 
Wright won probably more official honours a t  home and abroad 
and erected more structures than any other individual architect of 
his time. 

Wright was born June 8. 1869. in Richland Center, Wis. After 
nearly completing a course in civil engineering a t  the University 
of LVisconsin. Madison. he went to Chicago. where he worked un- 
der Louis Sullivan from 1888 to 1893. I n  1893 he began inde- 
pendent practice. Shunning the artificial revivals then dominant 
in architecture. he evolved unorthodox forms suited to modern 
living and to new structural methods and materials. Unlike other 
leading modernists of the 20th century he retained throughout his 
career the use of ornamental detail. earthy colours and rich 
textures. Ii7right's sensitive use of materials helped to  perfect 
and control his dynamic expression of space. which he called "the 
reality of the building." His command of space, opening a new 
area to architectural advance, was probably his greatest achieve- 
ment. 

By 1900 his "prairie style" house was a recognized accomplish- 
ment. A M7right residence of those years (e.g., the Coonley house, 
Riverside, Ill.. 1908) showed a wide, low roof over continuous 
window bands that turned corners, defying conventional boxy 
structure; main rooms ilo\ved together in uninterrupted space that 
was, in effect. continued outside. This simple but hard-won form 
eventually became the basis of 20th-century residential design. 

Wright also pioneered in commercial architecture. I n  1904 a t  
Buffalo, X.Y. ,  he built for the Larkin company the first mechani- 
cally ventilated, steel-furnished office building (demolished 1950). 
I n  1912 he projected the first "slab" skyscraper. a narrow block 
,(see the RCA building in New York) ;  and in 1920-24 the light- 
weight wall of glass and metal later to become common on tall 
buildings. 

I n  1929 Wright designed floors cantilevered from a tall central 
mast. later used in his Johnson laboratory tower (1949), Racine, 
Wis.. and his Price tower (19j6,.  Bartlesville. Okla: 

I n  191 j the imperial household oi  Japan invited IVright to build 
the great Imperial hotel a t  Tokyo (1916-22) ; due to its revolu- 
tionary, floating cantilever construction, it was the only large 
building that offered safety in the violent earthquake of 1923. In  
California. Wright developed a closed, cubical architecture and an 
inexpensive technique o i  reinforced concrete blocks, both being 

well adapted to the region (e.g., the klillard house. Pasadena, 
1923) 

The next decade of Wright's career included financial difficulties 
intensified by the depression of the 1930s and grandiose archi- 
tectural projects containing the seeds of many of his later ac7 
complishments. These included the dispersal of the roaf plane, 
executed a t  the Johnson administration building, Racine (1936- 
39) ;  triangularly moduled. asymmetric plans, seen in the Hanna 
house. Palo Alto, Calif. (1937) ; the spiral, spatial continuity of the 
Guggenheim museum, New York (1943) ; and symmetrical, angu- 
lar forms, 1926 (Beth Sholem synagogue. Philadelphia, 19 j 5).  

Wright wrote his lively Autobiography (1932; rev. 1943), ini- 
tiated a training program for architectural apprentices and de- 
veloped his ideal regional plan, Broadacre city in the 1930s. 

His period of greatest fulfillment began in 1936 and included, 
besides the six works already mentioned, his most famous resi- 
dence, Fallingwater, Bear Run. Pa. (1936) ; his own winter quar- 
ters and workshop. Taliesin Lt'est, near Phoenix, Ariz. (1938) ; 
Florida Southern college, Lakeland (1938) ; and the First Unitarian 
church. Madison ( I  9 52). 

Wright's other books include .4n Organic Architecture (1939) ; 
An Am~r ican  Architecture (19 j j )  ; and A Testament (1957). 

He died in Phoenix on April 9, 19 59. 
See also Henry-Russell Hitchcock, In the Nature of Materials: the 

Buildings of Frank Lloyd Wright (1942) ,  with illustrations. 
(ER. K.) 

WRIGHT, JOSEPH (1855-1930) English comparative phi- 
lologist, whose great achievement was the six-volume English Dia- 
lect Dictionary, was born on Oct. 31, 1855 a t  the Yorkshire village 
of Thackley. From the age of 7 until he was 21 he worked a t  a 
woolen factory. H e  attended evening classes a t  the Mechanics' 
institute a t  Bradford and went to Heidelberg to learn German. 
After 1876. he taught school in Bradford for three years and 
studied a t  the Yorkshire College of Science, forerunner of the 
present Cniversity of Leeds. I n  1877 he matriculated, as an 
external student. a t  the University of London; and in 1882 a t  
Heidelberg (Ph.D. 1885). supporung himself by teaching and 
writing or translating textbooks for students of modern European 
languages. 

From 1887 to 1924 he \iTas a t  Oxford, a t  first as a teacher of 
English and German to women students, and after 1901 as profes- 
sor of comparative philology. He  wrote numerous historical 
grammars, in part in collaboration with his wife, Elizabeth Mary 
Lea. whom he married in 1896. 

FVright died a t  Oxford on Feb. 27, 1930. 
See the Life of Joseph Wright by Elizabeth M.  Wright, 2 vol. (1932) ; 

an appreciation by J .  LVhatmough, Word Study, xxix, no. 2 ,  pp. 1-4 
(Dec. 1953). ( J .  WH.) 

WRIG,HT, ORVILLE (1871-1y48), U.S. inventor, was born 
at Dayton, O., on Aug. 19, 1871. He  early became associated with 
his brother: Wilbur (q.v.1, in the bicycle repair business, and from 
the first shared his interest in mechanical flight. Shop experiments 
led to the development of a power-driven heavier-than-air machine 
which was piloted by Orville FL'right on its first successful flight 
made on Dec. I;, 1903  a t  Kitty Hawk! S . C .  Further experiments 
led to the development of an airplane which established a new 
record on Sept. 1 2 ,  1908, by remaining in the air I hr. I j min. .An 
accident on Sept. I;  terminated his experiments for that year, but 
on July 2; and 30: 1909, his demonstrations a t  Fort  ?*her, Va., 
satisfied the tests and secured the acceptance of his machine by the 
C.S. government. Xumerous demonstrations made in Europe dur- 
ing 1908 and 1909 caused many honours to be bestowed on the tri-o 
brothers. Orville IVright spent much of the rest of his life in re- 
search. FVright died on Jan. 30. 1948, a t  Dayton. See also 
FVRIGHT. ~VILBUR. 

WRIGHT, PATIENCE LOVELL ( I  j 2  5-1 j86).  U.S. wax 
modeler and Revolutionary \Var spy, x a s  born in Bordentovcn, 
N.J.. in 1 7 2  j .  I n  1748 she married Joseph Wright, and at his 
death in 1769 she opened a ~vax~vorks museum in Se\v York city. 
In 1 7 7 2  she took her waxworks to London. where she acted as a 
secret agent for the Americans during the Revolution. She died in 
London on lllnrch 23. I 786. Her son Joseph \\'right ( I  7 j6-93) 



became a portrait painter, wax modeler and engraver. 
(A. T.  G.) 

WRIGHT, SILAS (1795-1847), U.S. senator and state gov- 
ernor, Tvas born at Amherst, Mass., on May 24, 1795. He gradu- 
ated from Jliddlebury college, Vermont, in 1815 and v7as admitted 
to the bar in 1819. He was a member of the national house of 
representatives in 1827-29, U.S. senator in 1833-44 and governor 
of New York in 1844-46. 

During his public life Wright became a leader of the Demo- 
cratic party in riew York, Martin Van Buren being his closest 
associate. He was an influential member of the so-called "Albany 
regency." a group of Democrats in New York who for many years 
virtually controlled their party within the state. When Van Buren 
was elected president in 1836, Wright became his chief lieutenant 
in the senate. After serving one term as governor of New k'ork 
state he was renominated, but did not gain re-election in 1846; he 
then retired to private life. He died at  Canton, N.Y., on Aug. 27, 
1847. See also NEW YORK (STATE): History. 

The best biography is that by J. D. Hammond, Life and Times of 
Silas Wright (1848), which was republished as vol. iii of that author's 
Political History of New York. 

WRIGHT, WILBUR (1867-1912), U.S. inventor, was born 
near Millville, Ind., on April 16, 1867. In 1890 he joined his 
brother Orville in publishing a weekly newspaper. 

Exper iments  in Gliding.-Reading of the experiments of 
Otto Lilienthal in Germany, 'V17ilbur and his brother became 
intensely interested in gliding as a sport. Lilienthal had balanced 
his machine by shifting the weight of his body. The brothers, 
believing this method incapable of expansion to meet the require- 
ments of flight. developed a system in which the centre of gravity 
remained constant and the equilibrium was maintained by varying 
the air pressures on different parts of the machine through ad- 
justments of the angles of the wings and auxiliary surfaces. This 
system. patented by them. is now generally known as aileron con- 
trol. Having found in their experiments that the existing scientific 
data was almost altogether untrustworthy, they began investiga- 
tions of their own. In  1901 they set up a small wind tunnel in 
their workshop at  Dayton, O., in which they experimented with 
the aerodynamic properties of various airfoils. 
The Fi rs t  Motor-dr iven Airplane.-With these data in their 

possession they began the design of a motor-driven airplane in 
Oct. 1902. Tested at  Kitty Hawk, N.C., on Dec. 17, 1903, the ma- 
chine, carrying a man, made four sustained free flights. This 
machine was exhibited in the Science museum at South Kensing- 
ton, London, for 20 years. On Dec. 17, 1948, the 45th anniversary 
of its flight, the plane was formally installed in the Smithsonian 
Institution in Washington, D.C. 

Experiments were continued and on Oct. 5, 1905, Wilbur Wright 
flew for 38 minutes over a small circular course covering a dis- 
tance of 24 mi. Believing the machine now to be developed to a 
stage of practical usefulness, the Wrights spent several years in 
finding a market for the inventioh. Wilbur Wright went to Europe 
in 1908 to make the tests required in the sale of the French rights 
to a syndicate. While there, his flights a t  Le Mans and Pau, 
France, and at Rome attracted world-wide attention. In recog- 
nition of his pioneer work he received many honours and medals 
in European countries and in America. 

During the last three years of his life he served as president of 
the Wright company. Much of this time he devoted to upholding 
the Wright airplane patents. He died of typhoid fever at Dayton 
on May 30, 1912. ( 0 .  W.; X.) 

WRIGLEY, WILLIAM, JR. (1861-1932), U.S. chewing 
gum manufacturer, was born in Philadelphia, Pa., Sept. 30. 1861. 
He began work in his father's soap factory at an early age and 
traveled as a soap salesman. In  1891 he went to Chicago and en- 
tered the soap business with $5,000 borrowed from an uncle. His 
firm, later to become the William Wrigley. Jr., Co., transferred to 
the manufacture of chewing gum and by 1908 had become the 
world's leading producer of that product. R'rigley was the owner 
of several baseball clubs, including the Chicago Cubs of the Na- 
tional league, and he purchased and developed Santa Catalina 
Island (off California) as a resort. He died Jan. 26, 1932 at his 

winter home near Phoenix, Ariz. (H.  J. SG.) 
WRIST, in anatomy, the carpus or carpal articulation in man, 

the joint by which the hand is articulated l ~ i t h  the forearm. 
See JOINTS AND LIGAMENTS ; SKELETOX, VERTEBRATE : Appendiczi- 
lar Skeleton. 

WRIT, in law, is a species of formal order from the Crown or 
a delegated oficer to an inferior officer or to a private person. en- 
joining some act or omission. The word represents the Latin 
brevis or breve (sometimes Englished into "brief" in the older 
authorities), so called from its "shortly" expressing the intention 
of the framer (quia breviter et paucis verbis intentionem pro- 
ferentis exponit) .  

History.-The writ in English law still occupies a very im- 
portant position, which can scarcely be understood without a 
sketch of its history. The whole theory of pleading depended in 
the last resort upon the writ, the plaintiff's claim simply expanding 
its terms. 

The breve can be traced back as far as Paulus (about A.D 220), 
who wrote a work Ad edictum de brevibus, cited in the Vatican 
Fragments, 8 310. In  the Corpus iuris the word generally means 
a note-book or list. The interdictum of Roman law sometimes 
represents the writ of English law; e.g., there is considerable like- 
ness between the Roman interdictum de libero homine exhibendo 
and the English writs of habeas corpus and de homine replegiando. 
From Roman lam the breve passed into the Liber feudorurn and 
the canon law, in both in a sense differing from that a t  present 
borne by the writ of English law. The breve testatum of the 
Liber jeudorum was an instrument in writing evidencing the 
transfer of land. 

The breve testatum in England developed into the deed of 
grant; in Scotland into the charter, and later into the disposition. 
In canon law breve or brevilegium denoted a letter from the pope, 
sealed with the seal of the fisherman and less formal than a bull. 
In  old English ecclesiastical law a brief-still named in one of 
the rubrics of the Book of Common Prayer-meant letters patent 
to church-wardens or other officers for the collection of alms. 
(For counsel's brief see BRIEF.) 

The origin of the writ is disputed, but its development was 
clearly influenced by both Anglo-Saxon and Norman law before 
the Conquest. The Anglo-Saxon contribution appears in the shape 
of diffuse royal charters, which were used to express the king's 
commands or wishes. Next, the form of these charters was in- 
fected by royal letters employed primarily for the publication of 
new laws, which were communicated by such letters to the shire- 
moots and, presumably, to the hundred-moots and important per- 
sons. These documents, cross-bred between charter and writ, show 
progress, but fall far short of the pure writ, which was concise, 
secular, practical and implicit with power. Writ-charters similar 
to those in England existed in Normandy before the Conquest. 
After that event, the chancery, or royal office which in England 
framed the king's orders, had some counterpart in Normandy, 
which did the like. The exact stages by which the writ disembar- 
rassed itself of the charter element are not certain, but a t  any rate 
the process was a rapid one. The distinction between the two is 
known to have existed as early as 1071. The growth of a more 
robust Central Government hastened the separation, and in 
Glanvill's book (1187-89) not only are many writs included, but 
the idea has become so common that the author does not take 
the trouble to explain it. The writ, as thus developed, mas of 
supreme importance in the groxth of law and government. From 
the latter part of the 13th century to the early 18th century, if 
a man had no legal remedy he had no legal right. Without a writ 
he could not, in general, begin an action, and if there were no 
writ that covered his complaint he had no remedy. rior was the 
writ confined to the initiation of litigation. I t  was also a machine 
for hosts of executive acts which never passed to the law courts 
a t  all. The chancery from which ~vrits were issued n7as styled 
oficina brevium, or "writ-shop." Writs had to be paid for, though 
occasionally poor men might get them free. Nor did Magna 
Carta c. 40, make any difference in this respect, except to forbid 
prohibitive charges for writs in common form ("de cursu," or "of 
course"). At first new writs could be used freely, but in the Pro- 
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visions of Oxford, 1258, the chancellor swore that he would seal 
no writs except those "of course" without the command of the 
king and his council; and the statute of Westminster 11, 1285, 
while it  recognized the power of the chancery clerks to make writs 
for cases similar ( in  consimili casu) to those already covered by 
existing writs, impliedly forbade them to create new writs, that 
being the province of parliament. But this statute did not seri- 
ously hamper the chancery, for the clerks showed great dexterity 
in varying existing writs to meet new circumstances. 

Collections of writs were made a t  an early period. They were 
entitled Registra Brevium, and the oldest one extant is dated 
1227. These collections were unofficial, though of course the 
writs embodied in them originated in the chancery. For three 
centuries Registrum Breviz~nz continuously multiplied in copies 
and swelled in bulk. The mss. of it  are at  present beyond computa- 
tion. Their number and increasing length testify to  the industry 
of the chancery and to the striking import of the writ as one of 
the modes of keeping law and government reasonably abreast 
of the needs of the community. Registrum Brevium was first 
printed in I 531. After that it practically ceased to grow, for it 
was being outgrown by the law itself, which needed something 
more elastic. 

The chief reason why the writ fell into the background as an 
agency in the growth of our law is that the centre of gravity in 
legal procedure shifted from the writ to the plaintiff's written 
"declaration," which specified the details of his claim. It  was 
this rather than the writ which came to determine the form of 
action. The correct form of action was vital to success in litiga- 
tion. If the plaintiff chose the urong one, he was, in general, 
without a remedy. True, a selection of the wrong writ was, even 
till the 19th century, equally disastrous, but then, in most cases, 
it had ceased to be compulsory on a plaintiff to begin his action 
by an original writ, though its existence was always assumed. 
There were many other ways in which litigation could be begun, 
and there is reason to think that they were usually preferred to 
the original writ, which was neither cheap nor convenient. The 
transference of energy from the writ to the declaration was a 
gradual process. So long as the pleadings in an action were oral, 
the writ must of necessity have attracted to  itself all the weight 
which the written word carries as against the spoken word. But 
by degrees litigants adopted the practice of exchanging written 
pleadings. This was well recognized in the 16th and I 7th centuries, 
though the seeds of it  are traceable some time before. The multi- 
plicity of writs and of other devices for commencing a common 
law action was remedied with respect to personal actions by the 
Uniformity of Process in Personal Actions Act, 1832 (2 Will IV. 
c. 39) ,  which substituted for these methods a simple, uniiorm, 
writ of summons. Further amendments were made in 1833, by 3 
and 4 LVill. IV. c. 27, s. 36, which abolished writs in real actions 
with the exception of those relating to dower, quare impedit, and 
ejectment, and by 3 and 4 Jtrill. IV. c. 42, in connection with the 
writs of debt and of detinue. The Common Law Procedure Act, 
18j2, S. 3, dispensed with the need of mentioning any form of 
action in the writ on a personal action, and the Judicature Acts, 
1873-ij, contain the complete remodelling of procedure under 
which English civil law is administered in the Supreme Court 
of Judicature. The Rules of the Supreme Court, 1883, made in 
pursuance of this legislation, now require every action in the 
High Court to be commenced by a writ of summons, indorsed 
with a statement of the nature of the claim made, or of the relief 
or remedy required in the action. The writ, therefore, nowadays 
differs considerably in form from its ancient predecessor. And 
an equally striking distinction is to be found in its much narrower 
scope as compared with the writs of Registrunt Breviunz. They 
dealt with almost every conceivable matter of executive govern- 
ment as well as with legal procedure. But now the province of 
writs has shrunk to the institution of litigation except in the 
realm of constitutional law, where writs still issue for the election 
of members to the House of Commons and for the attendance 
of individual members in the House of Lords. Elsewhere, more 
convenient methods of expressing the will of the executive have 
ousted the writ; such are Orders in Council, Royal Proclamations, 

Letters Patent, and regulations made by various Government 
departments. 

The writ, though issuing from the king's chancery, did not, 
where it was concerned with litigation, necessarily direct the trial 
of the question in the king's court. In  whatever court it  was 
returnable, it frequently called in the aid of the sheriff as executive 
officer. In  such cases, it was either addressed to him or, if 
addressed to the party alleged to be in default, it concluded with 
a threat of constraint by the sheriff in the event of disobedience, 
generally in these terms, et ,  nisi feceris, vicecomes de N .  faciat 
ne amplius clamorem audiamus pro defectu iustitiae. If the writ 
was returnable in the county court or the lord's court, the 
sheriff or the lord sat as the deputy of the king; he did not 
sit by virtue of his own inherent jurisdiction. The writ was 
not necessary for the initiation of proceedings there or before 
the justices in eyre. 

There are several divisions of writs (excluding those purely 
financial and political), the most important being that into original 
and judicial, the former (tested in the name of the king) issued 
to bring a suit before the proper court, the latter (tested in the 
name of a judge) issued during the progress of a suit or to enforce 
judgment. The nature of a third class, magistralia, is an unsolved 
puzzle. Bracton regarded them as writs which were capable of 
variation in order to meet the plaintiff's grievance; Coke con- 
sidered them to be a variety of original writs which generated 
actions upon the case. Possibly the later writers attached more 
technicality to Bracton's expressions than they were meant to 
bear, and in any event the use of magistralia for purposes of 
classification was of little import by the time that Registrum 
Brevium was printed, for the primary division there is only 
twofold, original and judicial. 

No ms. register known to the author of this article contains 
even this twofold division. Coke and other authorities rnention 
numerous other divisions, but those which have been named 
appear to be the principal, of writs. 

Writs of Histor ical  Interest.-A great number of the older 
writs are now obsolete. The details relating to them can be found 
in the printed Registrum Brevium and in Sir Anthony Fitz- 
herbert's "New Natura Brevium," a work of the highest authority 
which ran into 18 editions, or reprints, between I 534 and 1794. 
Some of these ancient writs had such a great influence on the 
history of English law that they need brief descriptions here. The 
prerogative writs are treated in the paragraph on "Writs a t  the 
present day"; historically they had a large share in securing the 
administration of justice, and the personal freedom of the subject. 
In the domain of private law, the writ of  right (breve de recto) 
was styled by Fitzherbert "the highest writ in law," and Registra 
B r e ~ ~ i u m  invariably commence with it. I t  was employed for the 
recovery of real estate. The principle that no man need answer 
for his freehold without a royal writ was laid down in Henry 11,'s 
reign. This compelled everyone who demanded freehold land 
from another person to obtain a writ, in effect the writ of right, 
if he were asserting title to the land. The insistence on the 
writ of right had political significance, for it furthered the cen- 
tralization of justice. The procedure upon it became intolerably 
clumsy and tedious, and this led first to its disuse and finally 
to its abolition. No writ had wider effect than the writ of 
trespass. In origin, the word "trespass" covered nearly every 
wrongful act or default, whether it be what we should now call a 
crime or a tort. In  that sense, it is traceable as early as John's 
reign, but the writ of trespass did not become a writ "of course" 
until the latter part of Henry 111. '~ reign, just after the conclusion 
of the Barons' war. Very likely it was one of the agencies in clear- 
ing up the litter of disorder left by civil strife. The action which 
the writ of trespass vi  et armis originated was quasi-criminal. I t  
was aimed at  serious and forcible breaches of the king's peace. 
Though it was begun by the injured individual, it ended in the 
punishment of the defendant as well as in compensation to the 
plaintiff. I t  was more popular than the "appeal of felony" because 
the same precision in pleading was not required and the trial was 
not by the detested method of battle. I t s  scope was also wider, 
and damages were obtainable. Later, trespass developed on one 
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side into misdemeanours (now one branch of criminal law) and on 
the other into the law of torts, or civil injuries. In  the 14th and 
I 5th centuries, statutes often fixed the action of trespass as an 
appropriate remedy for the offences created by them, because 
criminal "appeals" were falling into disuse, there was no organized 
police, the judges were often corrupt, except in the central courts, 
and were not always pure even there. The three chief kinds of 
the writ of trespass v i  e t  armis, were for assault and battery, for 
injury to land (qziare clausum fregit) ,  and for taking away goods 
( d e  bonis asportatis). The writ could therefore be employed by 
any landholder for the recovery of damages done to his possession, 
but not, a t  first, for the recovery of possession itself. This ex- 
tension was not recognized till the middle of the I jth century, 
and it  resulted in the writ of trespass, de ejectione firmae, which 
appears first as a remedy enabling the termor, or lessee for years, 
to sue anyone who had ejected him, whether his lessor or another 
person, and then becomes the best remedy of the ejected free- 
holder. He borrowed this "action of ejectment" from the termor, 
because his own proprietary and possessory remedies had become 
so inadequate. A cloud of legal fictions veiled the borrowing, 
but in spite of the duration of some of these till the Common 
Law Procedure Act, 18j2 ,  the action of ejectment was greatly 
superior to the dilatory remedies which it thrust in the background. 
The law of torts, as it  is now called, also owes a heavy debt 
historically to writs of trespass upon the case, which were adapta- 
tions of the writ of trespass made to meet special cases. The 
same object was achieved by means of the statute of West- 
minster 11, 128 j ( supra ) ,  for the clerks of the chancery were 
required by it to issue modified writs i n  consimili casu. I t  is not 
clear whether writs of trespass upon the case ought, as a matter 
of history, to be regarded as springing from this statute or as of 
independent origin. Certainly, in later law, the sources seem to 
be distinct. However that may be, trespass upon the case, or 
"case," was an excellent machine for redressing most civil in- 
juries, nor have judges ceased to speak of "action on the case" 
even at  the present day. h'or was its influence confined to the law 
of torts. The most notable offshoot of "case" was the variety 
of i t  styled assumpsit, which became the general form of action 
by which damages could be recovered for breach of a contract 
not made under seal. If one undertook (assumpsit)  to do some- 
thing and did it  ill, he was liable. Gradually it was held that 
even if he did nothing, he was still liable. This was recognized 
very early in the 16th century, and the shaping of this action of 
assumpsit by the judges of this and the succeeding century re- 
sulted in the curious spectacle of an action upon contract modelled 
upon an action of pure tort. 

Freedom from unwarrantable arrest or imprisonment of the 
person was secured by the writs de odio e t  atia, de homine reple- 
giando, de manucaptione and mainprise. These have long been 
superseded by the more efficient writs of habeas corpzcs, though, 
it  may be added, these latter also are themselves of very ancient 
origin. 

Writs at the Present Day.-The vast majority of writs a t  
the present day deal with the initiation, progress, or results of 
litigation; but purely administrative writs still exist, such as 
those for summoning representatives to parliament, or for as- 
sembling an ecclesiastical convocation. iVrits are now issued 
from the central office of the Supreme Court, which was created 
by the Supreme Court of Judicature (Officers) Act, 1879. and 
thereby absorbed the Crown office of the Queen's Bench Division. 
The Crown office is an institution of the greatest antiquity. and 
the clerk of the Crown in Chancery has important duties relating 
to  parliamentary writs, which are noticed below. Some writs 
require the Great Seal, e.g., those for summoning new parliaments; 
writs of summons in actions are under the seal of the court, 
and are tested in the name of the lord chancellor, but writs 
issuing from the Crown office side are tested in the name of the 
lord chief justice of England. Instead of the Great Seal, the 
Crown Office Act, 1877, allows wafer great seals made on em- 
bossed paper, wax, wafer, or any other material, in accordance 
with rules drawn up by a committee of the Privy Council, to be 
attached to documents authorized by such rules to be thus vali- 

dated. As to writs connected with litigation, the commonest type 
is the writ of summons which originates a civil action in  the 
High Court of Justice. Indeed, it is now the only way in which 
such an action can be commenced. I t  is a formal document by 
which the king commands the defendant to  "enter an appearance" 
within eight days, if he wishes to dispute the plaintiff's claim, 
and notifying him that, in default, judgment will be signed against 
him. I t  must be indorsed with a statement of the nature of the 
claim made. I t  may be issued either from the central office of 
the Supreme Court in London, or from one of the district registries 
which exist in many of the large provincial towns. Issue consists 
in taking two copies of the proposed writ to the writ department 
of the central office or to a district registry, signing one copy 
and paying ~ o s . ,  whereupon the official impresses a 30s. stamp 
on the signed copy, files it, stamps the other with a "seal," and 
hands it back to the applicant. This then becomes the writ in  
the action. Technical defects in the writ are no longer fatal, for 
the plaintiff can amend them with the leave of the practice master 
in the King's Bench Division or of the chief clerk of the writ in 
the Chancery Division. Bracton's statement nearly 700 years 
ago, n o n  potest quis sine brevi agere, is true of procedure in 
the High Court even now, but the great difference between the 
writs of his day and those of our own is the elasticity of claim 
which the latter allow. We are not limited to  a certain number 
of actions, each with its appropriate writ, t o  be chosen rightly 
a t  the plaintiff's peril; the writ is always the same except for 
its indorsement, and, in effect, any claim which it  is probable 
that the courts will enforce can be indorsed on it. I f  the plaintiff 
lose his case, it will be either because he has not evidence t o  
support it, or because he fails to satisfy the requirements of the 
substantive law, and not because he has selected the wrong form 
of writ. After issue of the writ, i t  must be served on the defendant. 
This is done by showing him, or his solicitor, the original, and 
then leaving with either of them a correct copy of it. As a rule, 
the writ cannot be served on a Sunday. The entry of appearance 
by the defendant does not involve his person21 presence. This, 
and all other proceedings on the writ, prior to  the trial of the 
action, can be, and usually are, conducted on behalf of the parties 
by their respective solicitors. The officials who deal with these 
preliminary proceedings are the masters of the Supreme Court. 
No leave for the issue of the writ is necessary, unless the de- 
fendant be out of England, or the plaintiff seek to join on his 
writ causes of action for the joinder of which leave is required. 
Proceedings in the county court, in which most civil actions for  
claims of small amount are tried, are begun by the entry of a 
plaint, followed by a summons to the defendant. 

Besides the writ commencing an action, there are others which 
facilitate it, or give effect to its result. Attendance of witnesses is 
secured by the writ of subpoena. Redress for conrempt of court 
may be effected by writ of attachment.  The writs employed for 
the execution of judgment against an unsuccessful defendant 
are fieri facias against his goods, elegit against his lands, possession 
for the recovery of land adjudged to be the plaintiff's, and de- 
l ivery or attachment,  or sequestration for the recovery of any 
property other than land or money. The writ of attachment also 
applies where a judgment directs the performance of any specific 
act other than the payment of money, e.g., the removal of a 
nuisance, or requires anyone to abstain from doing a thing; and 
the writ of sequestration also extends to  cases in which a person 
wilfully disobeys an order or judgment which directs him to pay 
money into court or to  do any other act within a limited time; 
the writ enables his property to be seized. 

The prerogative w i t s  deserve special notice both for their his- 
torical interest and their practical utility. They are extraordinary 
remedies issued upon cause shown in circumstances where the 
ordinary legal remedies are inapplicable or inadequate. The most 
important of those now in use are certiorari, habeas corpus,, 
mandamus,  procedendo, and prohibition. They usually issue 
from the Crown office side of the central office of the Supreme 
Court, and, in general, they are not obtainable as a matter of 
course. Some probable cause must be shown why such extraor- 
dinary remedies should be invoked. A rule nisi is issued in the 
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first instance by the court calling upon the party to  whom the 
writ is addressed to show cause why he should not comply with 
the writ. If he shows sufficient cause, the rule is discharged, 
otherwise it  is made absolute and the party must obey the writ. 
But in urgent cases, the rule may be made absolute from the 
first in some of the writs, e.g., habeas corpus. The writ of 
certiorari proceeds from a superior court and directs an inferior 
court, whether civil or criminal, to  transmit to  the superior court 
the record of proceedings pending before the inferior court, in 
order to  ensure speedier and better justice to the applicant for 
the writ. I t s  object is to give relief against inconvenience arising 
from the likelihood that the lower court will not dispose of the 
case as effectually as will the superior. The procedure by this 
writ must be distinguished from appeals by dissatisfied litigants. 
These come after judgment, whereas certiorari generally deals with 
cases still pending and, even where i t  is used for the purpose of 
getting a conviction quashed, it  does not enable the superior court 
to  review the case on its merits, but to  deal with some matter 
like lack of jurisdiction. There are several writs of habeas corpus, 
but the best known variety is the habeas corpus ad subiiciendum, 
which provides for the personal freedom of the subject. (See 
HABEAS CORPUS.) Mandamus directs a person, a corporation, or 
an inferior court of judicature, within the king's dominions, to do 
some particular thing which appertains to  the office or duty of 
any of them. (See PRACTICE AND PROCEDURE.) The writ of pro- 
cedendo is a possible sequel to certiorari, for it applies where the 
superior court considers it  expedient or necessary to restore the 
record to the inferior court whose proceedings are in question. 
The writ commands the lower court to proceed with the case. 
The writ of prohibition forbids an ecclesiastical or inferior tem- 
poral court to continue proceedings therein in excess of its juris- 
diction or in contravention of the laws of the land. (See PRO- 
HIBITION.) Another prerogative writ has taken the place of the 
writ de excommunicate capiendo; this is de contumace capiendo 
for compelling persons duly cited to appear in the ecclesiastical 
courts and for enforcing compliance with their orders and punish- 
ing contempts in the face of such courts. As to writs relating 
to the assembly of parliament, the king, on the advice of the 
Privy Council, issues a proclamation expressing the royal pleasure 
to call a new parliament and announcing an Order in Council to 
the lord chancellor to issue the necessary writs on the authority 
of the proclamation. In  practice, the clerk of the Crown in 
Chancery does not receive direct authority from the chancellor 
for the issue of the writs, but regards the proclamation itself as 
sufficient for that purpose. Parliament must meet a t  any time 
not less than 20 ciear days after the proclamation. Individual 
writs of summons are sent to those who are entitled to sit in the 
House of Lords; but for the election of members to the House of 
Commons the writs are sent to the returning officers of the var- 
ious constituencies. The writs of summons issued to peers of the 
United Kingdom are of historical note, for adjudication of dis- 
puted peerage claims has often centred in the validity or scope 
of the writ. Even now, though such a peerage is invariably 
created by letters patent, these are accompanied by  a writ of 
summons, and it rests with the committee for privileges of the 
House of Lords to decide whether the writ is valid, or indeed 
whether it can be issued a t  all; a familiar instance was their re- 
fusal to issue the writ to a peeress in her own right (Viscountess 
Rhondda's Claim, Law Reports [ ~ g z z ]  z Appeal Cases, 339). 

Scotland.-"Writ" is a more extensive term than in England. 
Writs are either judicial or extrajudicial, the latter including 
deeds and other instruments-as, for instance, in the Lord Clerk 
Register (Scotland) Act, 1879, and in the common use of the 
phrase "oath or writ" as a means of proof. I n  the narrower Eng- 
lish sense both "writ" and "brieve" are used. The brieve was 
as indispensable a part of the old procedure as i t  was in England, 
and many forms are given in Regiam Maiestatem and Quoniam 
Attachiamenta. I t  was a command issued in the king's name, 
addressed to a judge, and ordering trial of a question stated 
therein. I t  was drawn by the writers to the signet, originally 
clerks in the office of the secretary of State. I ts  conclusion was the 
will of the summons. I n  some cases, proceedings which were by 

writ in England took another form in Scotland. For instance, 
the writ of attaint was not known in Scotland, but a similar end 
was reached by trial of the jury for wilful error. Most proceed- 
ings by brieve, being addressed to the sheriff, became obsolete 
after the institution of the court of session, when the sheriffs lost 
much of that judicial power which they had enjoyed to a greater 
extent than the English sheriff. (See SHERIFF.) An English writ 
of execution is represented in Scotland by diligence, chiefly by 
means of warrants to  messengers-at-arms under the authority of 
signet letters in the name of the king. The only brieves in practical 
use are those for serving a tutor-at-law, for kenning to the terce, 
and for cognition of insane persons. The two former are rare; 
the third was substituted by the Court of Session (Scotland) Act, 
1868, for the old brieves of furiosity and idiotry. Other kinds of 
brieve have been superseded by simpler procedure, e.g., the brieve 
of service of heirs, representing the older breve de morte anteces- 
soris, by a petition to the sheriff under the Titles to  Land Con- 
solidation (Scotland) Act, 1868, and the brieve of perambulation 
by action of declarator. Writs eo nomine have been the subject 
of much modern legislation. The writs of capies, habeas, 
certiorari and extent were replaced by other proceedings by the 
Exchequer Court Act, 1856. The writs of clare constat, resigna- 
tion and confirmation (whether granted by the Crown or a subject 
superior) were regulated by the Titles to  Land Act (supra). By 
the same act Crown writs are to be in the English language and 
registered in the register of Crown writs. Writs need not be sealed 
unless at  the instance of the party against whom they are issued. 
Writs of progress (except Crown writs, writs of clare constat 
and writs of acknowledgment) were abolished by the Conveyanc- 
ing (Scotland) Act, 1874. The clare constat writ is one granted 
by the Crown or a subject superior for the purpose of completing 
title of a vassal's heirs to lands held by the deceased vassal. 

(P. H. W.) 
Uni ted  States.-The system of original writs seems never to  

have obtained in the United States. From the earliest colonial 
times actions were begun by the issuance of a writ of summons 
directed to a sheriff or constable, briefly setting forth the char- 
acter of the claim, and directing that official to summon the de- 
fendant. This writ of summons as distinguished from the early 
English chancery writs was a judicial and not an executive writ. 
Its issuance was simply a means for securing the presence of the 
defendant before the court, not as in England giving the court 
jurisdiction to hear the particular claim. The form of the writ of 
summons followed in the main the old English writ, briefly stat- 
ing the cause of action. Probably because of this similarity, despite 
tht  absence of original writs, the common law forms of action con- 
tinued to survive in the United States. Until the adoption of pro- 
cedural reforms by the codes during the middle of the 19th cen- 
tury, they persisted with all their common law vigour. Under the 
codes there is usually but one form of action, which is begun by 
the issuance of a summons prepared by the plaintiff's attorney 
and served by any one not a party to  the suit. The summons is 
brief, does not disclose the nature of the action, though a copy is 
commonly attached t o  and served with the summons. 

Writs in the Federal courts are by Act of Congress t o  be tested 
in the name of the chief justice of the United States. By State law 
writs in the State courts are generally bound to be in the name of 
the people of the State, in the English language, and tested in the 
name of the chief justice of the State. The common law prerog- 
ative writs such as mandamus, prohibition, certiorari, quo war- 
ranto and habeas corpus are well known in the United States. The 
Constitutions or statutes of the several States confer upon their 
courts power to  issue these writs. The cases in which they may 
issue are generally governed by statute, and the courts issue them 
as a matter of sound discretion and not as a matter of right. In  
trying questions of title to real property, writs of entry and other 
real actions, which before the settlement of the colonies had be- 
come nearly obsolete in England, were until the middle of the 
19th century the common remedies in the U.S. courts. They were, 
however, stripped of the cumbrous feudal appendages which made 
them intolerable in England. The action of ejectment begun by 
summons in the manner of any personal action has now supplanted 
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them. Two prerogative writs have much importance in the Fed- 
eral courts. These are the writ of error (now abolished in Eng- 
land) and the ~vrit.of certiorari. From 1879 until 1914, writ of 
error was the only means by which a decision of a State court could 
be reviewed in the Supreme Court of the United States. In that 
year certiorari was added as another method for review, having 
been available since 1891 as a method for reviewing decisions of 
the inferior Federal courts in the Supreme Courc. In  1928 the writ 
of error was abolished and appeal substituted in its place. The 
writ of assistance has its interest in constitutional history. Before 
the War of Independence it was issued to revenue officers to search 
premises for smuggled goods. I t  was on this writ that it was first 
contended in 1761 that a colonial court had jurisdiction to ex- 
amine the constitutionality of a legislative Act authorizing the 
issue of the writ. ( S e e  Quincy's  iWassachusetts Rep . ,  app., I .  
520.) (J. M. LA.) 

BIBLIOGRAPHY.--For the history of the writ see Registrum Brevium 
and Sir Anthony Fitzherbert, L a  noz~velle Natura Brevium (1534 or 
1537; Eng. trans., 1652, 9th ed., 1794), both noticed above; fiatz~ra 
Brevium, which changed its name to Old Natura Brevium after Fitz- 
herbert's book was published; it exists in a great number of editions, 
the earliest of which is about 1516, the last 1584; Novae narrationes; 
Articuli ad novas narrationes; Returna Brevium; Simon Theloall, Le  
digest des briefs originals (1579) ; Thesaurus brevium ( c .  1661) ; R. 
Brownlow, Bvevia judicialia (1662) ; Oficina brevium (1679) ; Sir E. 
Coke, Institutes (1628, many later editions) ; C. Dufresne du Cange, 
"Brevis!' in Glossarium (Leyden, 1688; best ed. Henschel 1840-1850) ; 
G. Booth, Real Actions (1701) ; W .  Tidd, Practice (1790-97) ; H .  J. 
Stephen, Pleadittgs (1824; 7th ed., 1868) ; R. J .  and A. B. Corner, 
Practice o f  the Crown Side (1844) ; M. M. Bigelow, History oJ Pro- 
cedure in  England (1880) ; F .  Pollock and F. IV. Maitland, History 
o f  English L a w  Before the T ime  o f  Edward I (1895) ; W. S. Holds- 
worth, History o f  English Law (1903 et seq. especially vol. ii and iii) ; 
W. S. McKechnie, Afagna Carta (1905; 2nd ed., 1914) ; T. A. Street, 
Foundations o f  Legal Liability, vol. iii (1907) ; F. W. Maitland, Equity, 
Also the Forms o f  Action at C o m m o n  Law (edit. A. H .  Chaytor and 
W. J.  Whittaker, 1909) ; also Collected Papers, vol. ii (edit. H. A. L. 
Fisher, 1911) ; W. Stubbs, Select Charters (9th ed., 1913) ; P. H. Win- 
field, Chief Sources o f  English Legal History (1925) ; and E. Jenks on 
"Prerogative i4-rits" in T h e  Yale L a w  Journal (-4pril 1923). 

For current law, there is no book which deals with writs both 
exclusively and completely. Taken in the aggregate, the follo\vlng 
books cover the topic: T h e  A n ~ u a l  Practice; \\T. G. Clay, The L a w  
and Practice Relating to  Wr i t s  o f  Summons  (1894) ; F. H. Short and 
F. H. Mellor. Practice on the Crowln Side o f  the King's Bench 
Division (2nd ed., 1908) ; E. R. Daniell, Chancery Practice (8th ed., 
S. E. Williams and F. Guthrie Smith, 1914). and Chancery Forms 
(6th ed., R. White, F. E. W. Nicholls and H. G. Garrett, 1914) ; T. E. 
May, Baron Farnborough; Parliamelztary Practice (13th ed., T. L. 
Webster, 1921) ; W. B. Odgers. Pleading and Practice (10th ed., 1926) ; 
Alduson, Judicial Wri ts  and Process (1895) ; and see "Writ" in index 
to the Earl of Halsbury, The  Laws o f  E~zgland (31 vol., 1907-17, with 
supplement, 1910 et seq.) . (P. H. W.) 

WRITING, in the widest sense, is a system of human inter- 
communication by means of visible conventional markings. The 
earliest and most universal means of communication available to 
human beings is speech and gesture. These have two features in 
common: (1 )  They are of momentary duration and are therefore 
restricted as to time; as soon as the word is uttered, or the gesture 
made, it is gone and cannot be revived except by repetition (2) 
They can be used only in communication between persons more 
or less in proximity to each other and are therefore restricted as 
to space. 

The need for finding a may to convey thoughts and feelings in 
a form not limited by time or space led to the development of 
methods of communication by means of (1) objects and ( 2 )  mark- 
ings on objects. . 

Systems of mnemonic signs to keep accounts are known through- 
out the world. The simplest, commonest ways of keeping records 
of cattle are \\ith so-called counting sticks-simple ~i-ooden sticks 
with carved notches corresponding to the number of cattle in 
the custody of a shepherd-and with pebbles in a sack. More 
complicated is the use. among the Peruvian Incas, of quipu ~ i r i t -  
ing, in which accounts concerning objects and beings were re- 
corded by means of strings and knots of various length and color. 
Reports of the use of the quipu for recording chronicles and his- 
torical events are fantasy. Neither the Peruvian nor the modern 
knot ~ r i t i n g s  in South America and on the Riukiu Islands near 
Japan have any other aim than to record simple statistical facts. 

Similar is the use of wampum (9 .v . )  by North American Indians; 
strings of shell beads. frequently tied together in belts, served as 
money, ornaments and also as a means of communication. The 
impracticability of using objects prevented the development of 
any full system, and such primitive devices are restricted to small 
geographical areas. 

Writing is expressed not by objects themselves but by markings 
on objects. Writing began when man learned how to communicate 
his thoughts and feelings by means of visible signs, understand- 
able not only to himself but also to all other persons initiated 
into the particular system. The relationship between writing 
and speech was at  first very loose, inasmuch as the written mes- 
sage did not correspond to an exact utterance. A message had 
one meaning and could be interpreted by the reader in only one 
way, but i t  could be read, that is, put into words, in several dif- 
ferent mays and even in several different languages. 

In  later periods, systematic phonetization enabled man to ex- 
press his ideas in a form which corresponded exactly to the spoken 
units. From that time writing gradually lost its character as an 
independent mode of expressing ideas and became a tool of 
language. 

While the elements of language include phrases or sentences. 
words, syllables, distinctive sounds or phonemes and prosodic 
features, writing systems are concerned chiefly with the visual 
representation of words, syllables and single sounds. Signs for 
phrases are rarely found in popular writings, though they form 
an integral part of all stenographic systems. Of prosodic features, 
such as quantity, accent, tone and pauses, only the latter are 
partially expressed in writing by word division and punctuation 
marks. Commonly, writing fails to indicate adequately the pro- 
sodic features. Thus, in a sentence such as "Are you going 
home?" the interrogation is indicated by the question mark, but it 
is left to the reader to decide whether the emphasis is on the first, 
second, third or fourth word. By contrast, phonetic translitera- 
tions frequently employ special signs to denote characteristics of 
prosodic nature, by means of diacritical marks or  numbers, as in 
the writing of denzos (. denotes quantity and stress), or kzr, (, 
denotes tone). A full indication of tone or pitch has been devel- 
oped only in the system of musical notation. Table I shows in 
chart form the various ways of writing linguistic elements. 

writing / Syllable , . . / Syllabogram or syllabic sign / Syllabary or syllabic 1 

TABLE I.-Ways of Writing Lingztistic Elements 

Elements Written sign 

sign 

The various stages of the development of wit ing are shown in 
chart form in Table 11. Absurd as it may appear a t  first glance 
to designate the three main stages of writing as No Writing, Fore- 
runners of Writing and Full JT'riting, there are good reasons for 
this division. A full discussion follo~vs the chart. 

Archaic devices from an older period and innovations ahead of 
the accepted development may be found in a system of writing 
at  any period. Hence in the representation (below), it is impos- 
sible to take account of all minor divergences. A long and com- 
plicated terminology would only tend to obscure the issue. For 
this reason. the terminology used in the chart is meant to define 
only the major characteristics of a writing. English writing. like 
Latin, is called alphabetic, even though it contains some word 
signs, as in "3 lb." or "£3" for "three pounds." Many more word 
signs are used with the Elamite syllabary and the Pahlavi alpha- 
bet. The Hittite hieroglyphic syllabary contains a few signs of 
the type tra, ara, outside of the normal development. The Carian 
alphabet consists of alphabetic signs borroaed from Greek with 
a number of syllabic signs borrowed from another system of local 
(Anatolian) origin. I n  all phonographic ariting, especially in 
Chinese, are found elements which are normally included under 
the semdsiographic stage of ~ ~ r i t i n g .  

System of signs 

Phraseography or phrase 
writing] 

Logography or word 

Single sound . . 
[Prosodic feature . 

Letter or alphabetic sign 

Prosodic sign or mark 

>vriting - 
Alphabet writing or alphabetic 

Prosodic ~ ~ r i t i n g l  
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TABLE 11.-Stages of the Development of Writing 

[ N o  Writinp: Pictures 7 
I Forerunners of Writing: Semasiography 

1. Descriptive-representational device 1 2 .  Identifying-mnemonic device 

Phonography 
1. Word-syllabic 

2.  Syllabic. 

/ F U ~ I  Writing. 1 1 1 1 1 

3. Alphabetic . 

I 
Sumerian 
(Akkadian) 

~ l a m j t e  

Hurrian 

I 
Egy tian / Cretan 

P i i  
~ ~ e s ' :  1 ~ i n d a r  A 
Semitic 

(Phoeni- 1 Linear B 

Hebrew 

clan) 
(Hebrew) 

(Aramaic) 

1 
Greek 
Aramaic 

Hittite 

Cypro- 
Minoan 

Cypriote 
Phaistos' 
Byblos? 

Chir 
Japanese 

(vocalized) I 

Pictures.-The fact that pictures are mentioned as the first 
stage, called No JVriting, implies: (1) that ~vha t  are normally 
understood as pictures do not fall under the category of writing; 
but (2) that writing had its origin in simple pictures. There is, 
however. a very close connection between pictures and writing, 
for a natural way of communicating ideas by means of visible 
markings is achieved by pictures. To primitive man a picture in 
a crude nay  takes care of the needs fulfilled in modern times by 
writing. In time the picture developed in two directions: (1) 
pictorial art,  in which pictures continued to reproduce more or 
less faithfully the objects and events of the surrounding world 
in a form independent of language; and (2) writing, in which 
signs, whether they retained their pictorial form or not, ultimately 
became symbols for linguistic elements. 

Semasi0graphy.-Under Forerunners of Writing are included 
the various devices by which man first attempted to con- 
vey his thoughts and feelings. An all-inclusive term which may 
be coined for these devices is "semasiography" (Gr. semasia, 
"signification," and graphe, ''writing3'). This is the stage in which 
pictures convey the general meaning intended by the writer. In 
this stage, visible draan forms-somewhat like gesture language 
-express meaning directly ~ i~ i thout  an intervening linguistic form. 
In place of the term semasiography used here, most scholars prefer 
the terms pictography or ideography. 

Primitive communication with visible symbols was achieved by 
descriptive-representational and identifying-mnemonic devices. 
As the two devices frequently overlap, it is difficult to assign some 
primitive ~i~ritings rigorously to one or the other category. 

Descriptive-representational devices are similar to drawings 
but differ in that they contain only what is important for com- 
munication and lack aesthetic embellishment. In  the identifying- 
mnemonic device a symbol is used to depict a person, an animal 
or an object for the purpose of identifying it individually, or of re- 
cording articulate utterances such as proverbs or songs. An 
illustration of the identifying device is a drawing of a nhite 
hawk, to represent a man named White Hawk. Mnemonic de- 
vices are exemplified by the symbols used to record proverbs 
among the Ewe Negroes of Togoland, such as a picture of a 
threaded needle and of a piece of cloth, representing the proverb, 
"The needle sews great cloth," meaning that small things can 
achieve greatness. The descriptive-representational device may 
seem the more developed because it seems to communicate better 
than identifying-mnemonic devices. A drawing depicting a battle 
by the descriptive-representational device for instance, tells the 
story better than one or two identifying-mnemonic signs. I t  is 
not the descriptive-representational device, however, which leads 
to fully developed writing. Pictures drawn for this purpose are 
bound by the conventions of art,  which limit and hinder them as 
vehicles of human intercommunication. 

Identifying-mnemonic devices are also drawn; their aim, how- 
ever, is not to describe but to help the reader remember and 
identify an event, object or being. Thus, a complete correspond- 

ence is established and gradually ,conventionalized between cer- 
tain symbols and certain objects or beings. Since these objects 
and beings have names in the oral language, the correspondence 
is further established between the written symbols and their 
spoken counterparts. Once it was discovered that words could 
be expressed in written symbols, a new and much better method 
of human visual communication was established. I t  was no 
longer necessary to record an event such as a man killing a lion 
by drawing the man, spear in hand. killing the lion. Instead, the 
spoken sentence, "man killed lion," could be recorded by three 
conventional symbols representing the words "man," "killed" 
and "lion." Accordingly, "five sheep" could be expressed by two 
symbols corresponding to two words instead of by the five sepa- 
rate pictures of sheep required in the descriptive-representational 
device. The introduction in the identifying device of strict order 
in the signs, following the order of the spoken words, is in direct 
contrast to the method of the descriptive device and of the pic- 
ture, in which the meaning is conveyed by the totality of little 
drawings without any convention as to the beginning of the mes- 
sage or the order in which it should be interpreted. 

A device in which individual signs express individual words 
should naturally lead to a complete system of word signs, that is, 
word writing or logography. Such a fully developed system has 
never existed, either in antiquity or in modern times. To create 
and memorize signs for thousands of words and names is so im- 
practicable that logographic writing either can be used as a lim- 
ited system or must find new ways to overcome the difficulties. 

Primitive logographic writing can develop into a full system 
only if a sign acquires a phonetic value independent of the mean- 
ing of the sign as a word. This is phonetization, the most impor- 
tant single step in the history of writing. In modern usage this 
step is exemplified by rebus writing, in which the drawing of an 
eye and of a saw express the phrase "I saw," or that of a man and 
a date express the word "mandate." Phonetization and its sub- 
sequent systematization made possible complete systems of writ- 
ing in which linguistic forms could be expressed by symbols with 
conventional syllabic values. Thus full writing originated. 

Phonography.-Word-Syllabic Systenzs.-The Sumerians took 
the important step leading to fully developed writing. The Sume- 
rian state and economy required records of goods transferred from 
the country to the cities and vice versa. Records were kept in 
concise ledger form, of the type "five sheep" or, witli a personal 
name, "ten bows, X." The use of one sign for one word resulted 
in the origin of a logographic system which soon expanded into 
a phonographic system through the necessity of expressing per- 
sonal names in an exact way to prevent confusion in the records. 
The greatness of this achievement lies in the fact that, in creating 
a full mord-syllabic system from the old identifying-mnemonic 
device, the Sumerians were able to break away entirely from the 
conventions of the descriptive-representational device. The writ- 
ing developed into the word-syllabic system, while the identify- 
ing-mnemonic device continued undisturbed on seals. 

There are seven ancient Oriental systems of writing, of which 
the oldest is the Sumerian, first attested in southern Mesopotamia 
around 3100 B.C. From there the main principles of Sumerian 
writing may have spread eastward, first to the neighbouring Proto- 
Elamites and then, perhaps via the Proto-Elamites, to the Proto- 
Indians in the valley of the Indus; one of the Near Eastern writ- 
ings may, in turn, have been the stimulus leading to the creation 
of Chinese writing. Around 3000 B.C. Sumerian influence pre- 
sumably uorked its way westward to Egypt; Egyptian influence, 
in turn, spread toward the Aegean where, about 2000 B.c., Cretan 
writing originated, and a few centuries later, Hittite hieroglyphic 
writing in Anatolia. 

Since of the seven systems three-Proto-Elamite, Proto-Indic 
and Cretan-are undeciphered, the principles of writing can be 
discussed only as they are found in the remaining four-namely, 
Sumerian, Egyptian, Hittite and Chinese. 

As far as the basic principles of writing are concerned, the uni- 
fying characteristics of the four systems are that they are all 
phonographic almost from the very beginning of their develop- 
ment and that they all contain signs of these three classes: word 
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signs or  logograms. syllabic signs and auxiliary signs. 

The forn~ation of ~vord  signs is identical or very similar in all 
four systems. One sign or a combination of signs expresses one 
word or  a combination of words. Also the principles of using 
auxiliary signs, such as determinatives or punctuation marks. are 
identical, although the various systems may differ in form. Only 
in the use of  syllabic signs are the differences so prominent as to 
permit classification by types. 

Type I.-Sumerian, Akkadian: monosyllables ending in a vowel 
or consonant: ta, ti, te, tu; at ,  it, et, u t ;  tarn, tim, tern, ~ L L P L ;  and 
very rarely also dissyllables like ata, tama. 

'Type 11.-Egyptian: monosyllables and dissyllables ending in 
a vowel. with differences in vo \~e l s  not indicated: t", tSntT. 

Type 111.-Hittite, and almost certainly Cretan: monosyllables 
ending in a vowel: ta, ti, te, tzr. 

Type 1V.-Chinese: monosyllables ending in a vowel or con- 
sonant: ta,  ti, te, tu, to; at ,  it, et, ut, ot;  tam, tivz, tern, tunz, tom. 

Syllabic Systevzs.--Four types of syllabic systems de~eloped 
from the four word-syllabic systems discussed above: cuneiform 
syllabaries, such as Elamite and Hurrian, from Mesopotamian 
cuneiform; \Vest Semitic syllabaries, such as Sinaitic, Proto- 
Palestinian, Phoenician, Old Hebrew, Old Aramaic, from Egyptian 
hieroglyphic; Aegean syllabaries, such as the Cretan and Xly- 
cenean Linear A and Linear B (see MIKOAN LIXEAR SCRIPTS), 
Cypro-Rfinoan and Cypriote and perhaps the little known Phaistos 
(Crete) and Byblos (Syria) writings, from Cretan; and, finally, 
the Japanese syllabary from Chinese. 

Of all systems of writing the syllabic is the easiest to evaluate 
from the point of view of the development of writing: for all 
syllabic writings are either identical with, or simplified from, the 
respective syllabaries of the word-syllabic writings from which 
they are derived. Syllabic writings exhibit the following four 
types : 

Type I.-Elamite and Hurrian cuneiform: monosyllables ending 
in a vowel or consonant: ta, ti, te, tu; at, it, et, ut; tam, tirn, tern, 
tzlm. 

Type 11.-West Semitic: monosyllables ending in a v o ~ ~ e l ,  with 
differences in vowels not indicated: tx. 

Type 111.-Linear A, B and Cypriote: monosyllables ending in 
a vo~vel:  In, ti, te, tu, to. 

Type 1V.-Japanese: monosyllables ending in a vo~vel:  ta, ti, te, 
tu, to; (da, di, de, du, do) .  

Only two of the four types here mentioned employ syllabic signs 
exclusively, namely the West Semitic and the Cypriote. 'The de- 
rived cuneiform syllabaries, and most of the Aegean syllabaries, 
carry with them a limited number of word signs borrowed from 
the Mesopotamian cuneiform and Cretan hieroglyphic respec- 
tively; the Japanese syllabic system (kana) is used normally side 
by side with a number of word signs derived from Chinese (kanji). 

Alphabetic Systenzs.-If by the word "alphabet" is understood 
a writing which expresses the single sounds of a language. then 
the first alphabet was formed by the Greeks. Although through- 
out the second millennium B.C. several attempts were made to 
indicate vo~vels in syllabaries of the Egyptian-Semitic type, none 
developed into a full vocalic system. The usual way was to add 
phonetic indicators as helps in reading the vovvels, which normally 
were left  unindicated in the Semitic systems of writing. But 
while the Semites sparingly employed these n~atres  lectioxis, as 
they are called, as in the case of m"-la-k~u)-ti,ii for vtalakii "I 
reigned," the Greeks used them systematically after each syllabic 
(i.e., consonantal) sign. Thus, following the principle of reduc- 
tion, i t  was seen that in ti-? since the second sign did not stand 
for  a separate syllable2 but for a vo~vel i, the first sign must stand 
fo r  a consonant t and not for a syllable ti. 

The Greeks, therefore, having accepted in full the forms of the 
West Semitic syllabary, evolved a system of vowel signs which, 
attached to the syllabic signs, reduced the value of these syllabic 
signs to simple consonants and thus for the first time created a 
full alphabetic system of writing. From the Greeks the Semites 
in turn learned the systematic use of vo~vel marks and conse- 
quently developed their oxvn alphabets. 

There are three types of alphabets in use, characterized by 

three different methods of indicating vo~vels:  
Type I.-Greek, Latin : v o ~ ~ e l s  indicated by separate signs : t-a, 

t-i, t-e, t-u, t-o. 
Type 11.-Aramaic, Hebrew, Arabic: vowels indicated by sepa- 

rate diacritical marks: _t, t ,  t, t, t; or the like. 

Type 111.-Indic, Ethiopic : vo~vels  indicated by diacritical 
marks attached to the sign or by internal modification. 

During the last 2,500 years alphabets have reached to  the  far- 
thest corners of the earth but the principles of writing have not 
changed. Hundreds of alphabets throughout the world, different 
as they may be in outer form, use the principles first and last 
established in Greek writing. 

See ALPHABET : BOUSTROPHEDON ; CALLIGRAPHY ; Ct-SEIFOR~I ; 
HAKDWRITIKG : HIEROGLYPHS ; INSCRIPTIOSS ; PALAEOGRAPHY ; 
PICTOGRAPHY; RTNE. See also Index references under "Writing" 
in the Index volume. ( I .  J. G.) 

WROCLAW (Old Polish WRACISLAW. German BRESLAU), a 
city of south~vestern Poland, chief town of Lower Silesia and the 
see of a Roman Catholic bishopric, is situated 394 f t .  above sea 
level ill a wide and fertile plain on both banks of the navigable 
Oder iOdra) ,  352 mi. from its mouth. Administrative area 86.9 
sq.mi. Pop. (May 1939 census) 615!006; (1930 census) 308,- 
925; (1960 census) 429,200. 

The  oldest part of the city, which existed in the 10th century, 
is situated on two islands, the bigger Cathedral Island and the 
much smaller Sand Island, lying between tlvo arms of the Oder 
n-hich there flows in a westerly direction. This old town. de- 
stroyed by the Tatars in 1241, was later rebuilt, but in the mean- 
time a new town had grown up on the left bank round a Market 
square from which main streets radiated north, east, south and 
west. The  new town received its municipal autonomy in 1261 and 
in 1327 it absorbed the old town. A semicircle of moats and xvalls 
was built and these city defenses were kept until 1807. Their 
demolition on Napoleon's order favoured the city's extension, 
which became particularly rapid after 1871. I n  1910 the  city's 
administrative area was almost 19 sq.mi. with a population of 
512,105, including 303.378 Protestants, 183,542 Roman Catholics 
and 20,212 J e m .  On the eve of World War I1 it was four times 
larger and its east-west axis was 15.5 mi. long. I t  was destroyed 
in 1945 to the extent of 68%> some outer sections being reduced 
to rubble. I n  Li'roclaw the Germans defended themselves for 
three months, demolishing many blocks of houses in the old town 
in order to build an emergency airstrip; the Russian heavy artillery 
did the rest. 

I n  the old town are several medieval buildings of great interest. 
The  cathedral, dedicated to St. John the Baptist, was built in 
Romanesque style in 1158-80 on an  older foundation. T h e  pres- 
ent Gothic cathedral, incorporating some of the former, was begun 
in 1234 and completed in the 15th century. Destroyed a t  the 
beginning of 1943 to the extent of 70%. it was carefully rebuilt 
in 1946-51. The Gothic church of the Holy Cross nearby (dating 
from 1288) and that of Our Lady of the Sand (1334-1312) were 
both heavily damaged in 1945 and have been rebuilt since. T h e  
most remarkable Gothic churches of the new town are St. Elizabeth 
and St.  Rlary A'fagdalen. near the Market square; both date from 
the 13th century. were damaged in 1935 and have been rebuilt 
since. The  town hall. ~vhich stands in the middle of the Market  
square, is a Gothic building dating from the 13th century and re- 
built in the 15th century; it now houses the Historical museum. 
I n  front of it stands the monument of Count Alexander Fredro, 
transferred there from Lwow. Two Renaissance houses in the 
same square and several baroque houses scattered through the old 
town escaped destruction in IVorld \Var 11. The  university, a 
baroque building facing the Oder, was built in 1728-36 as a Jesuit 
college. Damaged in 1035 and repaired since, i t  contains a mag- 
nificent hall (Xula Leopoldinaj, richly ornamented with frescoes. 
Besides the university. \I'rocla\v had in the 1930s seven other in- 
stitutions of higher education, an  opera house (a 19th-century 
neoclassic building) and three other permanent theatres. There 
are many public parks and gardens, including a botanical and a 
zoological garden, all situated on the outskirts of the city. 
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Wroclaw has the largest railway carriage plant in Poland; ma- 

chine tools, electrical equipment, chemicals and many processed 
foodstuffs are manufactured there. More than a half of the popu- 
lation is employed in industry. 

Wrocla~v is an important communication centre. I t  is linked by 
rail with Cracow, Berlin, Szczecin and Danzig (through Poznan), 
and the main Warsaw-Prague international line passes through the 
city. I t  has three railway stations and large river ports. I t  is 
linked by an airline with Warsa~i,, Danzig and Lodz, the airport, 
Maly Gadow, being 2 4  mi. from the city. 

History.-From the end of the 10th century JVroclaw was part 
of Poland. I t  was an administrative and commercial centre (a 
mint existed there in the 11th century) and a fortified town. In 
A.D. 1000 King Boleslaw I the Brave founded a bishopric there, 
subject to the archbishopric of Gniezno. When Bolesla~v I11 
Wrymouth died in 1138 he divided the kingdom among his four 
sons. Wladyslaw, his eldest son, inherited Silesia. with the over- 
lordship of the whole. and became the head of the Silesian line of 
the Piast dynasty. Wroclaw was first the capital of the whole of 
Silesia, but as a result of further subdivisions among the members 
of this prolific line, it became in the 14th century the chief town 
of a small principality of Wroclaw, without losing, however, its 
leading economic importance. Henry VI, prince of Wroclaw 
(131 1-35), left his principality to the Bohemian crown. In 1526 
it passed, with all Bohemia, to the Habsburgs, although all the 
Piast Silesian princes were left the status of principes Poloniae 
(princes of Poland). In  1742 Wroclaw, with the major part of 
Silesia, mas incorporated with Prussia. At that time the town's 
population was bilingual, but the Germans exercised the political 
and economic control. In  1821 a concordat between Prussia and 
the Holy See subjected the bishopric of Wrocla\v directly to the 
pope. By the end of the 19th century the city was completely 
German. On May 7, 1945, Wroclaw was conquered by the Soviet 
army. Soon after the Potsdam agreement of Aug. 2 ,  1945, the 
Soviet military authorities transferred the city to Polish adminis- 
tration. As all the Germans left the city its population, quickly 
rising, was almost exclusively Polish. In March 1957 the German 
minority comprised 2,776 (0.7%). 

WROUGHT IRON: see IRON AND STEEL. 
WRYNECK (Jynx torquilla), a bird, so called from its 

way of writhing its head and neck. I t  summers in most parts of 
Europe, generally arriving a few days before the cuckoo, and is 
often known as "cuckoo's leader" and "cuckoo's mate." Its ninter 
habitat is the Mediterranean area. 

The unmistakable note of the wryneck is merely a repetition 
of what may be syllabled qzle, que, que, many times in succession, 
rapidly uttered at  first, but gradually slowing and in a continually 
falling key. This is only heard during a few weeks, and for the 
rest of the bird's stay in Europe it seems to be mute. I t  feeds 
mainly on insects on the ground, especially on ants. I t  is larger 
than a sparrow with beautifully variegated plumage of black, 
brown, buff and gray. The wryneck lays its translucent white 
eggs on the bare wood of a hole in a tree and it is one of the few 
wild birds that can be induced to go on laying by removing its eggs 
day after day, and thus more than 40 have been taken from a 
single hole-but the proper complement is from 6 to 10. When 
disturbed on the nest. the female writhes and hisses like a snake. 
In  Great Britain, the bird is most common in the southeast, its 
numbers decreasing rapidly toward the west and north. Other 
species of the genus are found in various parts of Africa. The 
wrynecks form a subfamily Jynginae of the Picidae, a family 
which includes piculets and woodpeckers. They differ from other 
members of this family in coloration and in not having stiffened 
tail quills, nhich serve as props for the climbers. 

WRYNECK (TORTICOLLIS), a congenital or acquired deform- 
ity characterized by the affected side of the head's being draun 
downward tow-ard the shoulder together with deviation of the face 
toward the sound side. There are various forms, including the 
congenital, caused by a lesion of the sternomastoid muscle; the 
rheumatic, caused by exposure to a draft or cold and commonly 
knovrn as stiffneck; and the nervous or spasmodic, the result of 
irritation of the spinal accessory nerve or its roots. Many cases 

are the result of hysteria and some of spinal caries. (F. L. A.) 
WU-CH'ANG, a member city of the tri-city conurbation of 

m'u-han on the right bank of the Yangtze a t  the mouth of the 
Han river in Hupeh province, China. I t  was merged in 1950 with 
the adjacent cities of Han-yang and Hankow. to form the single 
metropolis of \L1u-han. See Wu-EAX. 

WUCHOW (n'u-CHOU, TS'ANG-wu), former treaty port in 
eastern K~vangsi province, China, on the north bank of the Hsi 
Chiang (West river) a t  its junction with the Kuei Chiang. I t  is 
220 mi. above Canton and can be reached all year by vessels of 
8-it. draft, and in high water, of 15-ft. draft. During summer 
floods the water pent up by the downstream gorges rises 50-60 ft. 
Because of its location, IVuchow was long the principal trade focus 
of the Kwangsi basin and western K~vangtung, shipping out large 
cargoes of tung oil (for ahich the city is named), timber, spices, 
sugar, hides and matting. The city mas the site of a U.S. air base 
and repeatedly \$as bombed during World M7ar 11; it was occupied 
briefly by the Japanese late in 1944. Its trade dominance over 
southwest China may be threatened or greatly reoriented with the 
operation since 1955 of the railway from Li-t'ang to Chan-chiang 
farther west. Pop. (1953) 110.800. (TE. H.) 

WU-HAN, the greatest metropolis of central China and 
capital of Hupeh province. I t  is a tri-city conurbation compris- 
ing Hankow, Han-yang and Wu-ch'ang. Hankow (Han-k'ou) lies 
on the north side of the Yangtze at the mouth of the Ilan Shui 
(Hankow means "mouth of the Han"). Immediately opposite, in 
the angle of junction, is the older city of Han-yang and a little 
below the confluence, on the south bank of the Yangtze, is the 
ancient metropolis of Wu-ch'ang. Under the Communist regime 
in 1950 the three cities w7ere merged into a single city called 
UTu-han. Pop. (1953) 1,427,300; (1957) 2,146,000. 

Communications.-This triple city of Wu-han has an almost 
unrivaled geographical centrality which gives its site immense 
commercial significance. The Hupeh basin in which it lies is pre- 
eminently the central basin of China, the very heart of the coun- 
try, and the converging point of routes from every point of the 
compass. If a line is drawn connecting the chief emporia along 
the periphery of China proper, (Peking, Sian, Chengtu, K'un-ming, 
Canton, Shanghai) there is a roughly circular area with Wu-han 
nearly in the centre. The Yangtze (q.v.), the greatest of China's 
arterial waterways, is navigable for large ocean-going vessels, ex- 
cept during the vinter dry season, up to the site of Hankow which 
can therefore be considered as the head of ocean navigation, al- 
though 600 mi. from the coast. Upstream betneen Hankox and 
I-ch'ang, a t  the outlet of the Yangtze gorges, it is navigable for 
vessels of considerable size, and midway in this stretch, a t  Yoyang, 
(Yueh-yang), the river is the outlet for the large Tung-ting lake 
into which the Hsiang Chiang, the main artery of Hunan flows 
from the south, and from the southwest the Yuan Chiang, afford- 
ing the water route to Kweichow and southwest China generally. 
To the east, the P'o-yang lake, strictly analogous to the Tung-ting 
lake, receives the waters of the Kan Chiang, the second of the 
two great river routes to the south through the south China high- 
lands. Chiu-chiang, a t  the Yangtze outlet of this system, may be 
regarded largely as a feeder of 11.'~-han uhich is centrally placed 
in relation to the twin basins of Tung-ting and P'o-yang. 

To the west of the Hupeh basin is the trough of the Yangtze 
gorges. difficult to navigate, but the only practicable route by 
which the Yuan Chiang or Red river basin of Szechwan can be 
brought into relation with the heart of China and the ocean. The 
construction of special steamers for negotiating the gorges even 
during the dry season formerly greatly facilitated trade between 
Chungking and Hankow. From the northrest comes the Han 
Chiang, navigdble for 300 mi. above Hankow and the chief water 
route to Sian and northwest China. 

The importance of this convergence of river routes was in- 
creased by the fact that the main north-south trunk railroad of 
China, the line linking Peking and Canton, intersected the Yangtze 
there. The railway was at first in two sections: the northern 
section from Peking to Hankow, and the southern section from 
\Iru-ch'ang to Canton. Under the Communist regime, in 1957, 
a double-decker rail-and-road bridge was completed between the 
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north and south banks of the Yangtze river, thus providing for 
the first time direct through traffic along the trunk railway. The 
importance of the Wu-han cities as a railroad hub was further in- 
creased since the southern section of the main line had branches 
leading eastward to Hangchow and southwest to Kwangsi province 
and North Vietnam. As the meeting point of maritime, river 
and rail transportation, Wu-han has almost unique advantages as 
a collecting and distributing centre, a position comparable to that 
of Chicago in the Cnited States. Wu-han is connected by regular 
steamer services with Shanghai, Chungking and other river ports 
and is the focus of an active junk traffic. I t  is the chief entrepat 
for  the central Yangtze provinces and for west and southwest 
China, particularly for tea, cotton, silk, timber (from western 
Hunan by the Yuan Chiang), tung oil and hides. 

Industries.- Hankow was one of the first inland cities of 
China to be opened to foreign trade (1858) and its development 
as a port in close contact with Europe brought it early under the 
influence of western industrialism. Concessions were once held 
by Great Britain, France, Germany, Russia and Japan. Han-yang 
was selected by the viceroy Chang Chih-tung in 1891 as the site 
of the first modern steel plant in China. In  1908, the plant be- 
came the property of the Han-yeh-ping Iron and Steel company, 
which was named for the Han-yang plant, and the Ta-yeh iron 
mines and Ping-hsiang coal mines that supplied the steel plant 
with raw materials. The company was largely financed by Japa- 
nese loans. After World War I, Japanese interests obtained a share 
in the management of the company, closed down the steel furnaces 
and concentrated on shipping iron ore and pig iron to Japan. After 
1925 the pig iron output gradually ceased. In 1938, during the 
Chinese-Japanese LVar, the Han-yang plant was dismantled and 
removed by Yangtze river junks to Chungking. The steel industry 
of the Wu-han area was gradually revived under the Communist 
regime after 1949. A medium-sized steel plant was built in the 
early 1950s on the basis of former Japanese installations at Huang- 
shih, downstream from Wu-han. I n  the tri-city area itself which 
has become a major industrial complex of China, construction of 
a large steel plant began in the mid-1950s on the south bank of the 
Yangtze and 15 mi. east of Wu-ch'ang. The first large blast fur- 
nace of this plant was in operation in the late 1950s. 

Wu-han mas also an important centre of textile manufactures, 
although ranking far behind Shanghai. The cloths produced were 
mainly plain cloths, including woolen and cotton mixtures, and 
fancy cloths, including artificial silk and brocades, the demand 
for which was increasing. Dependent on this industry were a 
large number of dye works, the dyers in the majority of cases 
being weavers as aell .  American varieties of cotton yielded much 
better results in the Hupeh basin than in the Yangtze delta and the 
area under cotton in the region surrounding Wu-han was steadily 
increasing. 

Another large industry based on local production was repre- 
sented by the rice mills, employing modern machinery. In  addi- 
tion there were several oil mills, utilizing the large local supplies 
of beans. and many important refineries of wood or tung oil, which, 
as a substitute for linseed and other oils, had a large American 
and European market. There were also flour mills, cement works, 
soap and albumen factories, distilleries and a large number of 
miscellaneous industries. Hankow was also a great banking 
centre. 

Prior to the political disturbances of 1926-27, the rapid increase 
in Hankow's foreign trade was remarkable, and after the settle- 
ment of the political issues described below Hankow retained its 
position as one of the leading Chinese trade centres. 

History.--Wu-ch'ang, the oldest of the Ii'u-han cities, dates 
from several centuries B.C. I t  mas capital of both the Chou (300 
B.c.) and Wu (A.D. 300) kingdoms. An ancient cultural centre, 
it is the seat of LVu-han university and location of various com- 
mercial, industrial and art institutes, including those of medicine, 
agriculture and technology. 

Both because of its intrinsic importance and its situation in 
relation to the chief routes, the JVu-han group of cities figured 
prominently in the troubled political history of modern China. 
The revolution of 1911 broke out in the barracks at Wu-ch'ang; 

the low ridges, particularly the Serpents' ridge, which there cross 
the marshy basin, mere of great strategic importance in the sub- 
sequent fighting. The line of heights overlooking the Han  Shui 
was the scene of the principal struggle between the imperial and 
revolutionary troops, the main objective being the government 
arsenal at Han-yang. The capture of Hankow by the Nationalist 
armies, advancing northward from Kwangtung (Dec. 1926), 
marked the extension of Nationalist power to the middle Yangtze. 
I t  was followed by a serious mob onslaught on the British con- 
cession, the charge of which passed into the hands of the Chinese, 
and for a time business was completely suspended. Finally an 
agreement was concluded providing for the dissolution of the Brit- 
ish municipal council and the setting up of a Chinese municipality 
modeled on that already set up for the former German concession 
in Hankom but Chinese-British in composition. After the fall of 
Nanking in 1937 the Chinese government withdrew temporarily 
to Hankow which became the base of Chinese resistance, defended 
by several "booms" on the Irangtze and strong fortifications and 
troop concentrations. The battle for Hankow started June 12 
and ended mith a final Japanese breakthrough north of the city 
which caused the evacuation on Oct. 12 and the fall of the city 
on Oct. 25, 1938. Japan occupied Wu-han until 1945. Control 
of the Chinese Nationalist government after lTTorld War I1 was 
short lived, however, and the cities fell to Chinese Communist 
troops in 1949. (T. SD.) 

WU HOU ( W u  TSE T'IEX) (A.D. 625-705). empress of China 
in the T'ang dynasty was born in 625. She entered the palace 
at  the age of 14 as a concubine to the Emperor T'ai Tsung and at  
his death in 649 obtained from his successor, Kao Tsung, who was 
deeply in love with her, the right to remain in the palace. After 
bearing the emperor a son she obtained the rank of empress. At 
Kao Tsung's death in 683 the empress, mho had dominated the 
court for 30 years, deposed her son Chung Tsung. after a month's 
reign, and had herself enthroned (in 690) as empress and sov- 
ereign, a position never held before by a woman in China. She 
died in 705. Ruthless, cruel and ambitious, she had great ability 
and ruled well. The consolidation of the dynasty and empire were 
due to her. 

See C. P. Fitzgerald, Empress Wu (1956). (C. P. F.) 
WU-HU, an important port in Anhwei province, China, on the 

east bank of the Yangtze about 50 mi. S.W. of h'anking. East 
from Wu-hu the Yangtze delta is predominantly flat land, lakes 
and canals. The city mas a treaty port, 1877-1943, and is freely 
reached by deep-draft shipping carrying out the rice, silk, cotton, 
tea, wheat, feathers and eggs brought in via the network of canals. 
Wu-hu is a leading market for rice which is shipped regularly to 
the lower Yangtze and Canton areas. The city is connected by 
road, rail and river to Nanking. Across the river is Yu-ch'i-k'ou, 
a rail terminus with connections to Ho-fei and the HTT-ainan coal 
mines. LVu-hu has a large modern cotton-spinning factory and a 
power and light morks. Pop. (1953) 242.100. (TE. H.) 

WULFENITE, a mineral consisting of lead molybdate. has 
been a minor source of molybdenum. Crystals usually have the 
form of thin square plates, sometimes beveled by pyramidal 
planes. They have a resinous to adamantine lustre, and are usu- 
ally yellow to orange in colour. I t  crystallizes in the tetragonal 
pyramidal class of the tetragonal system, and the formula is 
PbA100,. The hardness is 3, and the specific gravity about 6.8, 
being lower when there is replacement of lead by calcium, and 
higher ni th  replacement of molybdenum by tungsten. I t  occurs 
in the oxidized zone of lead and molybdenum deposits. Fine 
crystals have been found at Pribram, Bohemia, and brilliant 
orange-red crystals in Uuma county, Ariz. (L. S. RL.; X.) 

WULFHERE (d 6 T j ) ,  king of the Mercians, a younger son 
of King Penda. was concealed for some time after his father's 
death in 655, but in 658 or 659, when the Mercians threw off the 
supremacy of Oswy, king of Korthumbria, ii'ulfhere became king. 
He  did much to spread Christianity inside and outside his king- 
dom. 

In 657 R'ulihere gamed Lindsey from Northumbria, and he was 
successful against iVessex, extending his borders in all directions. 
Wulfhere married Eormenhild, a daughter of Erconberht, king 
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of Kent, and was succeeded by his brother Ethelred. His only 
son, Coenred, became king in 704, in succession to Ethelred, and 
his daughter. St. Werburga or Werburh, was abbess of Ely. 

WULFSTAN, ST. (c .  1012-1095), bishop of Worcester, 
born at  Little Itchington near Warwick and educated in the 
monastic schools of Evesham and Peterborough, became a monk 
at  llTorcester and schoolmaster and prior in the cathedral monas- 
tery there. 

Chosen bishop of Worcester in 1062, Wulfstan accepted with 
some reluctance, and was consecrated at York in September. He 
submitted to William the Conqueror, and helped to check the re- 
bellious barons during the revolt of 1075. He was equally loyal 
to William I1 in his struggle mith the Welsh. Wulfstan's relations 
with his ecclesiastical superiors were not so harmonious, and at 
one time both Lanfranc of Canterbury and Thomas of York un- 
successfully demanded his removal. 

Wulfstan died on Jan. 18, 1095. In  1203 he was canonized by 
Pope Innocent 111. 

WULFSTAN (d. 1023), bishop of London. 996-1002, arch- 
bishop of York, 1002-23, and bishop of Worcester, 1002-16, the 
author of many Old English homilies. treatises and law codes. He 
sometimes used the nom de plume Lupus. He was a product of 
the Benedictine revival and probably had some early connection 
with one of the Fenland abbeys, but nothing is known of him mith 
certainty before he became a bishop. 

Wulfstan wrote in a distinctive style, which has enabled the 
canon of his work to be established. From 1008 he drafted the 
laws of Ethelred and those of Canute, and it  was probably he ~vho 
inspired the latter to reign as a Christian king and thus prevented 
the Danish conquest from being a disaster to Anglo-Saxon civiliza- 
tion. He was interested in problems of government and the ar- 
rangement of society. as is shown by the work known as Institutes 
of  Polity and some short legal compilations made by him. He 
was also deeply concerned with the reform of the church. He 
studied canonical literature, asked Aelfric to write two pastoral 
letters for him and was himself the author of the text known as 
The Canons of Edgar. 

His most famous work, the Sermo Lzcpi ad Anglos, is an impas- 
sioned appeal to call his countrymen to repentance and reform in 
1014, after Ethelred had been driven out by Swegn's invasion. 
He interpreted his country's misfortunes as retribution for sin, 
and in a passage which illustrates his emphatic style as well as his 
zeal as reformer and preacher, claims that 

Things have not gone well now for a long time at home or abroad, 
but there has been devastation and famine, burning and bloodshed in 
every district again and again; and stealing and killing, sedition and 
pestilence, murrain and disease, malice and hate and spoliation by rob- 
bers have harmed us very grievously, and monstrous taxes have afflicted 
us greatly, and bad seasons have very often caused us failure of crops . . . 
Lo, what is there in all these events except God's anger clear and visible 
over this people? 

Of his other homilies, some are denunciatory, some eschatologi- 
cal, some straightforward instruction in the Christian faith. He 
had a wide acquaintance with Latin writers, especially with Frank- 
ish authorities, and also with Gregory and other fathers, with the 
Benedictine Rule, with Bede, Aldhelm, Alcuin and the various 
ecclesiastical documents of the English church. Several surviving 
manuscripts of Latin writings derive from collections made by or 
for him. 

Wulfstan's style is distinguishable in some entries in the north- 
ern recension of the Anglo-Saxon Chronicle, and in an Old English 
version of the Benedictine office. H e  died at York on May 28, 
1023, and was buried at  Ely. 

A. Napier's edition of Wulfstan's homilies (1883) includes 
many not by him. Dorothy Bethurum's edition of the genuine 
homilies (193'7) has a full bibliography, pp. 106-112. See also 
Semzo Lupi ad Anglos, edited by D. \Vhitelock Alethuen's Old 
English Library, 2nd ed. (1952); James M. Ure, The Benedictine 
Ofice (1957). Institzites of Polity was edited by Benjamin 
Thorpe, in Ancient Laws and Institutes of England, vol. ii, pp. 
304-341 (1840). (D.  ~ V K , )  

WUNDT, WLLHELM MAX ( I  832-1 920), German philos- 
opher and psychologist, the father of experimental psychology and 

founder of the first psychological laboratory, was born in Neck- 
arau, a suburb of Mannheim in Baden, on Aug. 16, 1832. 

The son of a Lutheran pastor, he was privately tutored and pre- 
pared for the Gymnasium. H e  was a studious and sober youth, 
had no childhood friends and never developed any habits of play 
or interest in games. After completing his preparatory study, he 
went in 1851 to Tubingen from which after one year he trans- 
ferred to Heidelberg to study medicine. Though little interested 
in the art of healing, Wundt soon became deeply interested in 
the medical sciences, particularly physiology. He obtained his 
M.D. degree in 1856 and, after spending the spring semester of 
that year at Berlin studying with Johannes AIiiller, he returned 
to Heidelberg for his habilitation as a Privatdocent in physiology. 
Even by that time he was showing signs of his future productivity: 
he had published two papers during his student days and three 
during the year following his graduation. In  1858 he published 
his first book, Lehre von den Muskelbewegungen, and the first sec- 
tion, the one on touch, of Beitrage zur Theorie der Sinnes- 
wahmehmung. 

In the autumn of 1858 Wundt was appointed assistant to Her- 
mann von Helmholtz (q .v . )  and placed in charge of the laboratory 
course in physiology. He held this position until 1864, when he 
was appointed assistant professor in physiology. In 1861 the sec- 
tion of his Beitriige appeared; in 1862 the last two sections, with 
a reprinting of the first two and the addition of an introduction, 
were published in a single volume. This book, particularly the 
introduction, foreshado~vs the program of Wundt's life work. 
During the same year he offered a new course on psychology from 
the point of view of the natural sciences, and published the lec- 
tures in 1863 under the title Vorlesungen iiber die Mensclzen- und 
Thierseele. With this record behind him, he was Helmholtz' logical 
successor at Heidelberg when the latter left in 1871 for Berlin, 
but did not receive the appointment. Spurred by this disappoint- 
ment, he applied himself to the writing of his Grundzuge der phys- 
iologischen Psychologie (1873-74), a two-volume work that 
turned out to be one of the most important in the history of psy- 
chology. This book, which went through six revised and greatly 
enlarged editions was responsible for the call that Wundt received 
from Ziirich in the autumn of 1874. He accepted but remained 
there only for one year; he then went to Leipzig to a chair in 
philosophy, a position he retained until he retired in 1917. 

In 1879, carrying out the program outlined in his Beitrage, 
Wundt established at  Leipzig a psychological laboratory, the first 
in the world. To meet the publication needs of the laboratory, 
Wundt founded in 1881 the Philosophische Studien, the first 
journal in the world devoted to psychology. The last t ~ v o  of the 
20 volumes (1902, 1903) constitute a Festschrift prepared by his 
former students for the occasion of his 70th birthday. After one 
year without it ,  he founded the Psychologische Studien (1905-18), 
and carried it through ten volumes until after his retirement. 

During the decade of the 1880s, Wundt's writings were chiefly 
philosophical. He published three huge encyclopaedic books dur- 
ing this period: Logik (1880), Ethik (1886) and System d e ~  Phi- 
losophie (1889), each of which went through three revised and 
enlarged editions. I t  was also during this period (1889) that he 
served as rector of the university. Revising his earlier books 
became by the 1890s a major task. Despite its magnitude, he did 
this and continued to bring out new books, the most important 
of which are: Grundriss der Psychologie (1896) ; Volkerpsycholo- 
gie (1900-20), a ten-volume work upon which he concentrated 
his energies during the final years of his life; Einleitung in die 
Pltilosophie (1901) ; and Einfuhrung in  die Psychologie (191 1). 
Wundt's output in publication was tremendous. His bibliography 
contains over 500 titles. 

Wundt regarded description as the problem of science, hence of 
scientific psychology, and observation as its method. He mas 
consequently concerned mith observables and with the contents 
of consciousness and not mith the act or functions that cannot 
be observed but only inferred. His psychology. therefore, has 
been designated as the content school in contradistinction to the 
schools that concern themselves with the acts or functions of con- 
sciousness. He died at  Crossbothen, a village near Leipzig, on 



iiug. 31: 1920, two weeks after his 88th birthday. of these two states. I t s  total area was 7,530 sq.mi. I t  ?\-as 
Rrn~ locRaPr ru , -~ee  sketch by E, B, Titchener in hounded on the east by  Bavaria, and on the other three sides by  
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comprised of northern IVurttemberg and part of Baden (in the  WU PEI-FU (1873-1939 I. Chinese general, was horn in 
Shantung. He joined the 3rd army division, commanded by U.S. zone of occupation) and Wiirtte~nberg-Hohenzollern (for- 

merly southern Wiirttemherg and Hohenzollern in the French Tsao Kun. distingui~hed himself in several minor campaigns, and 
was rewarded by 'Tsao Kun in 1916 with the command of a zone). The two Lander joined the German Federal Republic in 

division. By 1917 he was the Peking government's chief bul- 1949; in hfarch 1 9 5 2  they were combined with the  Lo?zd of Eaden ,  
in accordance x i t h  a plebiscite in Dec. 19j1 ,  t o  form the new wark against the monarchists, Sun Yat-sen's independent repuh- 

lic a t  Canton cind the arnt~itions of l larshal  Chang Tso-lin, the southwestern state ( lartd)  of Baden-Wiirttemberg. Area 13,803 

governor general of Manchuria. Sun Tat-sen x a s  not in a posi- sq.mi.; pop. (1950) 6,430,225, (1059 est.) 7,505,900. 
The chiei mountains are  the Black Forest (r1.c.) on the  west, tion to take the offensive, but Chang Tso-lin invaded Chihli in 

the spring of ~ ( j z .  and. being defeated by the iorccs of I\-u I'ei-fu. the Swabian Jura or Rauhe Alb stretching across the middle of the  
country iron1 south\\-cst to northeast and the Adelegg mountains 

launched another attack in 1924. tf-u I'ci-fu was defeated in a in southeast, adjoining the AIFgu Alps in  liavaria. T h e  
great battle near Tientsin in October and fled, aitcr which he re- R;luhe Alh or Alp slol)cs gradually tiown inlo the plateau on its south 
mained in retirement a t  Yochow. side. hut on the north it is sometimes rugged and steep, its line broken 

by isolated projecting hills. The highest summits arc in  the southwest, 
WUPPERTAL, a town in the L(l?~d S o r t h  Rhine-ivest~halia.  ,-iz,, the ~ c ~ l ~ ~ ~ ~  (3,.3,30 i t . ) ,  ~ b e ~ - W o h e ~ b e ~ ~  317 i t . )  and Pletten- 

Germany. lies in a valley among the hills northeast of Diisseldorf ( 7  f . )  ~ ~ ~ ~ t h  of the Rauhe .A]b the plj;bau of Upper Swahia 
and about ro mi. S. of Essen and the Ruhr valley. I t  extends for strctchch to Lake Constance and eastwart1 across the Iller into Kavaria. 
a distance of along lIoth banks of the \vupper river, a small 13etxveen the .Alh and the Black Forest in the northwest are the fertile 

right-bank tributary that joins the Rhine betKeen Dusseldorf and terraces oi I2ou~er Swabia, continued on the northeast by those of  
Franconia. 

Cologne. Pop. (1950) 363,224; (1059 est.) 410,255. The principal river is the Neckar, which flows nor th~vard  to  join 
Formed by the :~malganiation (in 1929 1 of several towns and the Rhine. and with its tributaries the Kerns. Kocher, Jagst, Ens, etc., 

con~munities.  \\'uppertal hirs remained a place of co~ltmsts.  I t s  drains much of the country. The Danube flows from south\vest to  

special characrer lies in proxinlity the countryside ,\.hich, northcast acre's the south hali of former iVurttemberg, a distance 
of 6.5 rni. Just above Ulm it is joined by the Iller, iorming tlle ljorlnd- 

seen from the hills above. seems to penetrate to its centre. The ary betxtern Bavaria and \viirttembcrg fo r  about  3i mi, ~h~ ~~~b~~ 
high narrou houses are built on the slopes of the valley in parallel in the northeast joins the S la in ;  the ..\rgen and Schussen in the south 
terraces Ivhich are connected by flights of steps. A monorail sus- enter Lake Constance. The lakes of Wiirttemberg, with the exception 
pension rail,,.ay, built at  the turn  the 2oth celltury. is the only of tllosc in the Black Forest. all lie south of the I lanube.  The largest 

is the Fcdersee ( I  sq.mi.) near Huchau. Mineral springs are abunrlant; one o i  its kind in the world. An opera house is one o i  the toxvn's of the mc,st iamous spas is Ivildbad, in Forest. 
modern buildings and there are good sports facilities. There are The climate is temperate. and colder among the mountains in the 
several colleges ior specialized study including theological and south than in the north. The mean temperature varies at  different 
technic:~l colleges. a leathers' training college and advallced schools points 43" to 50' F. The abundant forests induce much rain, 

most of which falls in the summer. in engineering. industrial design, etc. Tomns include Stuttgart (capital of the former kinrclom o i  Wur t -  
C o m m u n i c a t i o n s  and Industry.- The layout of the town temherg and of Kaden-Wiirttemherg), Karlsruhe. Clm. Heilhronn, 

with its many llights of steps presents serious traliic ~ rob lems ,  but  Esslingen. Reutlingen. Ludwigsburg, Go~pingen ,  Gmund, Tubingen, 
external conimunicatio~ls are by a main arterial road through the Tuttlillgcn and Ravenshurg. 

LXTurttcmber:: \\-as essentially an agricultural state. 64% of its total and roads connecting \ v u ~ ~ e r t a l  the area 7,s under cultivation and 31% xVas under forest. There are rich 
Kamen and Cologne-Ruhr i l ~ ~ t o h a l ~ ~ z c ~ c .  &fanufactures include meado\vlands, cornfields, orchards, eardens and hills covered 
machines. vehicles. tools and electrical equipment. The pharma- The chief aericultural products include oats. spclt. rye. wheat, barley, 
ceutical and rlltlber factories are world famous, and the town has hop" T o  these must be added \vine (mostly oi escellcnt quali ty) .  peas 

breLveries, \vorks and houses. Wuppertal is the and beans, maize, fruit. chiefly cherries and apples, beets and tobacco 
and garden and dairy produce. Oi livestock, cattle, sheep and pigs are 

textile centre ior the region; artificial silk. ribbons. braid and lace reared and a t t e ~ ~ t i ~ n  has becn paid to horse breeding, 
are made. .4iter World War I1 industrial production increased, and by the  

H i s t ~ r y . - - \ V u ~ p e r t a l  lvas created on .lug. I .  1929. under the m i d - 1 ~ 0 s  about 40% of the population depended on it and only 20% 

name o i  Barmen-Elberielcl these being the names of two p r e r i  o n ~ ~ ~ ~ ~ ~ ~ ~ ~ d ~ % i . f " , f ~ ~ ~ ; v C 1 o P e d  at the bminnil,g of the i9th ten- 

ously indeperldent towns which now form the eastern and central fu ry .  The iron industry is of antiquity tlut xVas hampcl.cd by 
sections respectively. First mentioned in the 11th and 72th ccn- thp ahsence of coal. Other products are granite, limestone, ironstone 
turies, Barinen Elberfeld jointly received in I;?; the mono1)- and fire clay. Linen, \voolen and cotton fnhrics are made at  Esslingen 

oly in yarn bleaching for  ~ ~ , ~ ~ i ~ ~ / ~ ~  ~ ~ ~ d ,   hi^ monopoly and Gtippingen, and paper at  Ravenshure. Hfilbronn and other places 
in I.onrer S\vahia. The manufacturing intlustries asqisted by the govern- was repealed under the French civil code in 181o.l 'The introduc- ment  developed rapidly durille later yrars  of the Ic) th  century, 

tion of silk ~ ~ e a v i ~ l g  (1760) and red dyeing (178;) gave an added notably metalworking, especially such branches of it as require exact 
impetus to the textile industries which rose to their greatest heights and delicate xvorkmanship. Of particular importance are iron and  
in the Ir)th centurv \,.hen B~~~~~ textiles hecanle famous. In  both steel goods, locomotives, machinery, motorcars, bicycles, small arms, 

and El,,;rfeld during the ~ ~ ~ ~ l ~ ~ ~ i ~  govern- all kinds of scientific and artistic appliances. pianos, organs and other 
musical instruments. photoeraphic apparatus, clocks (in the Black 

ment on the French pattern took the p1:tce of the existing form of  Forest) ,  eIectTical apparatus and gold and silver There are 
municipal government. In  181.7 both towns reverted to I'russia. also extensive chemical works. potteries, cabinet ma kin^ xvorkshops. . - . . 
The  system of civic poor relief introduced in Eltjerfeld in 1853 sugar factories, breweries and digtilleries. Water power and gasoline 
was long regarded as a model throughout the ~vorld. I n  1929 the largely compensate fo r  t h e  lack of  coal. 

The Kcckar. the Schussen and Lake Constance are all navigable for 
towns of ~ o h ~ v i n k e l ,  Ronsdorf.  Beyenburg and Cronellberg Ivere boats;  the Danube begins to be navigable a t  Ulm. The oldest roads 
united with Barmen and Elberfeld to iorm Barmen-Elberfeld. n7urttemberg are Roman. 
The name was changed to \\Tupr~ertal in 1930. The t o m  suffered There are various tourist attractions in the area, including the 
severe bomb damage during iqorld War 11. Swabian and Black Forest rerions, the unix-ersity town o i  Heitlelberg 

( G ~ ,  H,; E, G. wR,) in the S w k a r  valley and famous spas. The iederal supreme and con- 
stitutional courts of the German Federal Republic sit in Karlsruhe. 

WURTTEMBERG, a former state of Germany. forming a 
compact mass in the south\vest angle of the country. I n  the south 

H I S T O R Y  

Origins.-Thc origin of the name Wurttemberg is uncertain. Early i t  was cleft bv the long narrow territory of Hohenzollern. belong- forms it are Wirtenberc. Lf7irtemllenc, Ivirtenllerc. Lvirtembcrg and 
ing to Prussia : and i i  enclosed several small enclaves of Baden and wiirtetnbcrg. 1806 t\riirtternberg was adopted as the o&cial spelling. 
I-Iohenzollern. while it owned some small exclaves within the limits As f a r  as we know, the first inhabitants of the country were the 



Celts, and then the Suebi. I n  the 1st century A.D. the Romans included 
it in the area defended by the Limes Gev~nafticus (q.v.). Early in the 
3rd century the Alamanni drove the Romans beyond the Rhine and 
the Danube, but in their turn they were conquered by the Franks under 
Clovis, the decisive battle being iought in 496. In  the 9th century it 
was incorporated with the German duchy oi  Smabia. 

The  duchy oi  S~vabia  mas ruled by the Hohenstaufen family until 
the death o i  Conradin in 1268, when a considerable part of i t  fell to 
the count oi  i\'urttemberg, the representative of a family first men- 
tioned about 1080, a certain Conrad von Beutelsbach, having called 
himself after his ancestral castle of Wurttemberg. The earliest count 
about  \\-horn anything is known is Ulrich, who ruled from 1241 to 
1265. Under his sons, Ulrich I1 and Eberhard I ,  and their successors 
the power of the family grew steadily. Eberhard (d. 1x25) doubled 
the area oi  his county and transferred his residence from Wurttemberg 
to Stuttgart. His successors all added something to the area of Wurt- 
temberg. The lands of the iamily mere several times divided, but in 
1482 they were declared indivisible and were united under Count 
Eberhard V. I n  1495 the county was raised to the rank of duchy. 

The  long reign (1498-1 j j o )  of Duke Ulrich I, who succeeded to the 
duchy while he was still only a child, was a most eventiul period 
for the country. His extortions excited a rising known as that  oi the 
arnae Ronvad (poor Conrad) and in 1514 by the treaty of Tubingen 
the people undertook to pay the duke's debts in return ior various 
political privileges, which in effect laid the foundation of the consti- 
tutional liberties of the country. A few years later Ulrich quarreled 
with the Sxvabian league, and its forces expelled him and sold his duchy 
to the emperor Charles \'. Charles handed over Wurttemberg to his 
brother, the German king Ferdinand I ,  but  discontent caused by the 
oppressive Austrian rule, disturbances in Germany leading t o  the Peas- 
ants' War and commotions aroused by the Reformation gave Ulrich 
an opportunity to recover it.  Aided by Philip, landgrave of Hesse, 
and other Protestant princes, he fought a victorious battle against 
Ferdinand's troops at  Lauffen in May 1534, and then by the treaty of 
Cadan he mas again recognized as duke, but  was forced to accept 
his duchy as an Austrian fief. H e  now introduced the reformed doc- 
trines and proceeded to endow Protestant churches and schools through- 
out  his land. Ulrich's connection with the League of Schmalkalden 
led to another expulsion, but  in 1547 he was reinstated by Charles V, 
although on somewhat onerous terms. 

Ulrich's son and successor, Christopher (1515-68), completed the 
work of converting his subjects to the reformed iaith. He introduced 
the system oi  church government known as the Grosse Kirchenordnung. 
Frederick I (1jj7-1608), by paying a large sum oi money, induced the 
emperor Rudolph I1 in 1j99 to free the duchy from the suzerainty of 
Austria. Thus once again Wurttemberg became a direct fief of the 
empire. Under the reign of the next duke, John Frederick (1582-1628), 
Wurttemberg suffered severely from the Thirty Years' War.  His son 
and successor Eberhard I11 (1614-74) plunged into the war as an ally 
of France and Sweden in 1633, but  after the battle of Nordlingen in 
1634 the duchy was occupied by the imperialists and he himself was for 
several years an exile. He was restored by the peace of Westphalia 
to a depopulated and impoverished country. During the reign of 
Eberhard 11: (1676-1733)) Wurttemberg suffered from French invasions. 

Alexander, who became duke in 1733, embraced the Roman Catholic 
faith. His favourite adviser was the Jew Suss Oppenheimer, and it 
was thought that  master and servant were aiming at  the suppression 
of the diet and the introduction oi  the Roman Catholic religion. The 
sudden death of Charles Alexander in March 1737 put an abrupt end to 
these plans, and the regent. Charles Rudolph, had Oppenheimer hanged. 

Frederick Eugene (d. 1797) educated his children in the Protestant 
fai th.  Thus when his son Frederick I1 became duke in 1797, the ruler 
of Wiirttemberg was again a Protestant and the royal house adhered to 
that  iaith thereafter. During Frederick Eugene's short reign the French 
invaded Wiirttemberg, compelled the duke to withdraw his troops 
from the imperial army and to pay a sum of money. 

French Wars.-Frederick I1 (1754-1816) took part in the war 
against France against the wishes of his people, and when the French 
again invaded and devastated the country he retired to Erlangen, 
where he remained until after the conclusion of the peace of Luniville 
in 1801. By a private treaty with France (March 1802) he ceded his 
possessions on the left bank of the Rhine, receiving in return nine 
imperial towns, among them Reutlingen and Heilbronn, and some 
other territories, amounting altogether to about 850 sq.mi. and con- 
taining about 124,000 inhabitants. H e  also accepted from Kapoleon 
the title of elector. I n  180; Wurttemberg took u p  arms on the side of 
France, and by the peace of Pressburg in Dec. 180.5 the elector was 
rewarded with various Austrian possessions in Swabia and with other 
lands in the neighbourhood. On Jan. I ,  1806, Frederick assumed the 
title of king and abrogated the constitution. 

I n  1806 he joined the confederation of the Rhine and received fur- 
ther additions oi  territory containing 160,000 inhabitants; a little later, 
by the peace oi  Vienna in Oct. 1809, about 110,000 more persons were 
placed under his rule. In  return for these favours Frederick joined 
Napoleon in his campaigns against Prussia, Austria and Russia. After 
the battle of Leipzig he deserted the French emperor, and by a treaty 
made with hfetternich a t  Fulda in Kov. 1813 secured the confirmation of 
his royal title and of his recent acquisitions of territory, while his 
troops marched with those o i  the allies into France. I n  1815 the king 

joined the Germanic confederation. H e  died on Oct. 30, 1816. 
The new king, William I, granted a new constitution in Sept. 1819. 

A democratic constitution, proclaimed during the revolution of 1848, 
was abrogated as soon as the movement had spent i ts  force and the 
constitution of 1819 was restored. 

C h a r l e s  I (1823-91) succeeded his father UTilliam as king in 
July 1864. In  1866 Wurttemberg took up arms on behalf oi  Austria, 
but three weeks aiter the battle oi  Koniggratz its troops were decis- 
ively beaten at  Tauberbischoisheim, and the country was a t  the mercy 
of Prussia. The Prussians occupied the northern part of Wurttemberg 
and peace was made in Aug. 1866; Wurttemberg paid an indemnity 
of 8,000,ooo gulden and concluded a secret offensive and defensive 
treaty with Austria's conqueror. 

On the outbreak of the Franco-Prussian War in 1870 its troops took 
a creditable part in the battle of Worth and in other operations of 
the war. In  1871 Wurttemberg became a member of the new German 
empire, but retained control of its own post office, telegraphs and rail- 
ways. I t  had also certain special privileges with regard to taxation and 
the army. On Oct. 6, 1891, King Charles died suddenly, and was suc- 
ceeded by his cousin William I1 (b.  1848), who continued the policy 
of his predecessor. The reform of the constitution continued to be 
discussed. and the election o i  18qj was memorable because of the 
return of a poweriul party of democrats. 

2 0 t h  Century.- Between 1900 and 1910 the political history of 
Wurttemberg centred round the settlement of the constitutional ques- 
tion. The constitution was revised in 1906. No further changes were 
made until Oct. 1918, when the Weizsacker ministry, which held office 
during World War I ,  resigned, and revolution broke out on Nov. 9. 
On Kov. 11 a coalition was formed, from which the Spartacists were 
excluded, and representatives of the bourgeois parties admitted. The 
king abdicated on Nov. 30. The Spartacist rising of Jan.  1919 had 
its echo in Wurttemberg chiefly in the form of industrial disturbances, 
after which the Independent Social Democrats left the ministry. A 
new republican constitution was adopted in 1919, but  this mas super- 
seded in 1933 by a national socialist regime. 

Wurttemberg mas occupied by Allied troops in 1945. For subse- 
quent political changes, see above. 

WURTZ, CHARLES ADOLPHE (181 7-1884), French 
chemist, is credited with making the very significant discovery 
of the amines and subsequently the compound ureas. Born a t  
Rolfisheim, near Strasbourg, on Nov. 26. 1817. he studied medicine 
and in 1839 v7as appointed chef des travaux chin~iques at the 
Strasbourg faculty of medicine. I n  1842 he studied at  Giessen 
under Justus von Liebig (9.v.). He graduated in medicine in 1843. 
I n  1844 he went to Paris and after a period under Antoine Balard, 
he became assistant in 1845 to J. B. A. Dumas (9.v.) at  the ~ c o l e  
de Nhdecine. I n  1852 Wurtz was appointed to the combined chairs 
of organic chemistry and of mineral chemistry and toxicology at  
the faculty of medicine as successor to Dumas. In  1875 he became 
the first occupant of the chair of organic chemistry at the Sor- 
bonne. He died in Paris on May 1 2 ,  1884. 

II'urtz's first published paper was on hypophosphorous acid 
(1842), and the continuation of his work on the acids of phos- 
phorus (1845) resulted in the discovery of phosphorus oxychloride, 
as well as of copper hydride. Investigation of the alkyl isocyanates 
(1848) led him to the discovery of the amines (1849). and later 
(1851) the compound ureas. I n  185 j he showed that the combina- 
tion between two hydrocarbon radicals could be brought about by 
the action of sodium on the alkyl iodides; this important reaction 
is known by his name. Electrolysis of mixed salts of aliphatic 
acids produced new simple and mixed radicals. About the same 
time he reached the conclusion that glycerol is a body of alcoholic 
nature formed on the type of three molecules of water. as common 
alcohol is on that of one! and  as thus led (18j6) to the study of 
the glycols, compounds related to both glycerol and alcohol. By 
oxidation of the glycols he produced homologues of lactic acid. 

WURZBURG, a university town and episcopal see of Bavaria, 
Germany. capital of the province of Lower Franconia, situated on 
the Main, 60 mi. by rail S.E. from Frankfurt and at the junction of 
main lines to Bamberg and Nuremberg. Pop. (1950) 78.443. The 
site of the Leistenberg was occupied by a Koman fort, and was 
probably fortified early in the 13th century. Wircebirgum is the 
old Latin form of the name of the town; Herbipolis ("herb town") 
first appears in the 12th century. The bishopric was probably 
founded in 741: but the town appears to have existed in the 
previous century. About the 12th century the bishops had ducal 
authority in eastern Franconia. Quarrels broke, out between the 
bishops and the citizens, and, after long struggles, the citizens. 
submitted in 1400. Several imperial diets were held in Wurzburg, 
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chief among these being the one of 1180 when Henry the Lion 
was placed under the ban. By the peace of LunCville the bishop- 
ric was secularized, and in 1803 Wurzburg passed to Bavaria. 
The peace of Pressburg in 1805 transferred it to Ferdinand, 
formerly grand-duke of Tuscany, who joined the confederation 
of the Rhine and took the title of grand-duke of Wiirzburg. In  
18x5 the congress of Vienna restored Wiirzburg to Bavaria. The 
bishopric of Wurzburg at  one time embraced an area of about 
1,900 sq.m. and had about 250,000 inhabitants. A new bishopric 
of Wurzburg was created in 1817. 

An ancient stone bridge (1474-1607)~ 650 ft. long and adorned 
with statues of saints, and two modern bridges connect the two 
parts of the town on each side of the river. On the Leistenberg 
stands the fortress of Marienberg, which from 1261 to 1720 was 
the residence of the bishops. Many of the houses are interesting 
specimens of mediaeval architecture; and the numerous old 
churches recall the fact that it was long the capital of an eccle- 
siastical principality. The principal church is the imposing Ro- 
manesque cathedral, a basilica with transeptg, begun in 1042 and 
consecrated in 1189. The four towers, however, date from 1240, 
the (rococo) faqade from 1711-19, and the dome from 1731. 
The transepts terminate in apses. The exterior was restored in 
1882-83. Other interesting buildings are the Marienkapelle, the 
Haugerstifts church, the Neumunster church, the church of St. 
Burkhard, the palace, formerly the residence of the bishops and 
grand-dukes of Wurzburg, and the Julius hospital, and the town 
hall dates in part from 1456. Walter von der Vogelweide is 
buried in the cloisters adjoining the Neumunster church. 

A university was founded at  Wiirzburg in 1403, but it only 
existed for a few years. The present university was founded 
by Bishop Julius in 1582. There \V. K. Rontgen discovered the 
"Rontgen rays" in 1896. Wurzburg mas long the Jesuit strong- 
hold in Germany, and the Roman Catholic theological faculty 
attracted large numbers. 

Wiirzburg is surrounded by vineyards. Its principal industries 
are the manufacture of tobacco, furniture. machinery, scientific 
instruments and railway carriages. I t  has also breweries. and pro- 
duces bricks, marmalade: pianos, sugar, malt and chocolate. 

WURZEN, a to-5%-n of Germany in the district of Leipzig. on 
the ?rlulde. 154 mi. E .  of the city of Leipzig by rail on the main 
line (via Riesa) to Dresden. Pop. (1950) 26.456. Wurzen was 
founded by the Sorbs, and was a town early in the 12th century. 
when the bishop of Meissen founded a monastery there. In 1581 it 
passed to the elector of Saxony. I t  has a 12th-century cathedral 
and a castle. a t  one time a residence of the bishops of Meissen and 
now utilized as law courts. 

WYANDOTTE, a city of Wayne county, Mich., U.S., 10 mi. 
S. of Detroit on the Detroit river. The city xas  named for the 
Tl'yandots. a branch of the Huron tribe which fled from Ontario 
to Michigan in the early 18th century. I t  was at the Indian village 
Monguaga on the present site of n'yandotte that Pontiac, the 
famous Otta~va chief, planned a surprise attack on Detroit in 1763. 
His plans. however, were discovered and the plot failed. Settled in 
1820. Wyandotte \\-as incorporated as a village in 1854 and as a 
city in 1867. Ironv-orks and rolling mills were established in 1853 
and in 1864 the first Bessemer steel in the United States was made 
there. Shipbuilding developed also and in 1887 vast salt beds vere 
discovered under the city, assuring the development of chemical 
industries. RIanufactures. in addition to chemicals, include clean- 
ing products! gaskets, toys, paints, cement and screJy machine 
products. li'yandotte is part of the Detroit standard metropolitan 
statistical area. For comparative population figures see table in 
PIIICHIGAN : Popzilatio?~. (P. P. 31.) 

WYANDOTTE CAVE, a cave in Crawford county, south- 
ern Indiana. Ibis  but one of the many caves of southern Indiana 
dissolved and eroded in the relatively pure, massive, horizontally 
bedded Mississippian limestones that extend southward into the 
cavebearing regions of Kentucky and Tennessee. Like Mammoth 
cave, Ky., Wyandotte cave owes its early history to the demand 
for nitre for gunpowder in the War of 1812, the nitrate industry 
beginning in that year and terminating in 1817. The entrance 
is about 2 0 0  i t .  above the Blue river. The "old cave" constitutes 

that portion of the cave discovered before 1850 I n  that year 
a new cave was discovered, a long extension with many passages 
and chambers. The mouth of the old .cave is 20 ft .  wide and 6 ft. 
high. One hundred feet within the entrance the gallery widens 
into a spacious corridor known as Faneuil Hall, from which issues 
the Columbian Arch, a semicylindrical tunnel 75 f t .  long, which 
in turn opens into Washington Avenue, a grand passageway, 275 
ft. long, 30 ft. wide, and 40 ft. high. This passage terminates in 
a low gallery which expands into Banditti Hall, the common entry 
into both the old and new caves. The old cave ends in the Senate 
Chamber, an imposing rotunda like, but not quite so large as, 
Rothrock's cathedral with its magnificent Wallace's Grand Dome 
rising above Monument mountain, beyond Rothrock's Straits in 
the new cave. 

The Senate Chamber is a vast elliptical amphitheatre, 145 ft. 
long and 56 ft. wide, converging upward to a gigantic dome. In  the 
centre of the chamber a mass of fallen rock constitutes Capitol 
Hill, 32 ft. high, out of the centre of which rises the massive, 
fluted column of satin spar, or calcite, known as the "Pillar of the 
Constitution." Quite cylindrical, 25 i t .  in diameter, this majestic 
column extends to the centre of the dome far above. A relatively 
sparse cave fauna and a few evidences of Indian activity are found 
in the cave. (W. E. E.) 

WYANT, ALEXANDER HELWIG (1836-189z), U.S. 
painter, whose landscapes evolved from the tight realism of the 
Hudson River school to the subjectivism of the Barbizon school, 
was born a t  Port Washington, O., on Jan. 11, 1836. H e  studied 
with Hans Gude in Karlsruhe, and traveled in England and Ireland 
before returning to the United States. A trip with a government 
exploring expedition in the far west in 1873 left him with a physical 
infirmity that restricted his activity and in his later years nearly 
immobilized him. 

Wyant died in New York city on Nov. 29, 1892. 
Wyant's early landscapes, of which the best is "The Mohawk 

Valley'' (1866; Metropolitan Museum of Art, New York city); 
were characterized by their near-photographic faithfulness to the 
subject, romanticism and a wide, panoramic effect. His mature ar t  
is marked by considerably more freedom and shows his relationship 
to Corot. This may be seen in "Moonlight and Frost" (Brooklyn 
museum) and "Landscape in the Adirondacks" (Metropolitan). 

WYAT, SIR THOMAS (1503-1542), English poet and 
statesman, elder son of Henry Wyat, or Wiat, afterwards knighted, 
and his wife Anne, daughter of John Skinner of Reigate, Surrey, 
was born a t  Allington Castle, near Maidstone, Kent, in 1503. 
His father (1460-1537) belonged to a Yorkshire family, but 
bought AIlington about 1493. He was an adherent of the 
Lancastrian party, and was imprisoned and put to the torture 
by Richard 111. The family records (in the possession of the earl 
of Romney) relate that during his imprisonment he was saved 
from starvation by a cat that brought him pigeons. At the 
accession of Henry VII I  he became knight of the Bath (1509), 
knight banneret (1513) and held various offices a t  court. His 
son, Thomas Wyat, was admitted at  St. John's College, Cam- 
bridge, when about twelve years of age, took his B.A. degree in 
1518, and proceeded M.A. in 1522. An early marriage with 
Elizabeth Brooke, daughter of Lord Cobham, proved unhappy, 
for a letter from the Spanish ambassador Chapuys to Charles V. 
(Feb. 9, 1542) speaks of her having been repudiated by her 
husband. As early as 1516 Wyat was server extraordinary to the 
king, and in 1524 he was at court as keeper of the king's jewels. 
He was one of the champions in the Christmas tournament of 
1525. His father had been associated with Sir Thomas Boleyn as 
constable of Norwich Castle, and he had thus been early ac- 
quainted with Anne Boleyn. He appears to have been generally 
regarded as her lover. H e  was employed on missions to Francis I .  
(1526), to the papal court (1527), and from Rome was sent to 
Venice. From 1528 to 1530 he was acting as high marshal a t  
Calais. 

During the following years he was constantly employed in 
Henry's service, and was apparently high in his favour. H e  was, 
however, sent to the Toher in 1556, perhaps because it was de- 
sired that he should incriminate the queen. His father's corre- 
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spondence with Cromwell does not suggest that his arrest had 
anything to  do with the proceedings against Anne Boleyn, but 
the  connection is assumed (Let ters  and Papers of Henry V I I I .  
vol. x. KO.  919) in the letters of John Hussey to  Lord Lisle, 
deputy of Calais. Kicholas Harpsfield makes a circumstantial 
statement (Pretended Divorce . . . Camden Soc. p. 253) that 
Wyat  had confessed his intimacy with Anne to Henry VIII.  
and  warned him against marrying her ;  but this, in view of his 
continued favour, seems highly improbable. H e  was released after 
a month's imprisonment, and in the autumn of that year took 
par t  in the suppression of the Lincolnshire rising. In March I 537 
he was knighted, and a month later was sent abroad as ambassador 
t o  Charles V. I n  I j38 he was joined by Edmund Bonner, then 
a simple priest, who wrote t o  Cromwell (2nd Sept. 1j38) a 
long letter (Petyt MS. 47, Middle Temple; first printed in the 
Ge~t t leman's  Magazine, June 1850) in which he accused IVyat 
of disloyalty to  the king's interests, and of many personal slights 
to  himself. So long as Cromwell ruled no notice was taken of 
Bonner's allegations. H e  was recalled in April 1539, but later 
in the same year he was employed on another embassy to the 
emperor. After Cromaell's death IVyat's enemies renewed their 
attacks, and he was imprisoned (Jan. 17, 1541) in  the Tower 
on the old charges, with the additional accusation of treasonable 
correspondence with Cardinal Reginald Pole. H e  was released a t  
the  intercession of the queen, Catherine Howard, on condition 
that  he  confessed his guilt and took back his wife, from whom 
he had been separated for fifteen years, on pain of death if he 
were thenceforth untrue to her (see  Chapuys to  Charles V., 
March 1j41). H e  received a formal pardon on March 21, and 
received during the year substantial marks of the king's favour. 
I n  the summer of the next year he was sent to  Falmouth to meet 
the  ambassadors of the emperor. The heat brought on a fever 
to  which he succumbed at  Sherborne, Dorset, on Oct. 11. A 
Latin elegy on his death was written by his friend John Leland. 
"Saenia in mortem Thomae Viati equitis incomparabilis"; and 
Henry Howard, earl of Surrey, celebrated his memory in some 
well-known lines beginning "IVyat resteth here, that quick could 
never rest," and in two sonnets. 

IVyat's work falls readily into two divisions: the sonnets. 
rondeaus, and lyric poems dealing with love; and the satires and 
the  version of the penitential psalms. The love poems probably 
date from before his first imprisonment. A large number were 
published in I j j j in Songes and Sonettes (Tot te l ' s  ,tfiscellany). 
IVyat's contributions number 96 out of a total of 310. These 
have been supplemented f rom mss. He  was the pioneer of the 
sonnet in England. IVyat wrote in all thirty-one sonnets, ten 
of which are direct translations of Petrarch. The  sentiment is 
strained and artificial. IVyat shows to greater advantage in his 
lyrical metres, in his epigrams and songs, especially in those 
written for music1, where he is less hampered by the conventions 
of the Petrarchan tradition, t o  which his singularly robust and 
f rank nature was ill-fitted. IVyat wrote three excellent satires- 
"On the mean and sure estate," dedicated to  John Poins, "Of 
t h e  Courtier's Life," to  the same, and "How to  use the court 
and himself." They are written in  terza r i m  and in form and 
matter owe much to Luigi Alamanni. I n  the "Penitential Psalms" 
each is preceded by a prologue describing the circumstances under 
which the psalmist wrote, and the psalms themselves are very 
freely paraphrased, with much original matter from the author. 
They were published in 1549 by Thomas Raynald and John 
Harrington as Certayne Psallnes . . . drawen into English meter 
by  Sir Thomas W y a t  Knyght .  

lione of Wyat's other poems were printed until fifteen years after 
his death, in Songes and Sonettes. There are editions of his Works 
by G. F .  Nott (1816) ; of the Songes and Sonnettes by E.  Xrber 
(1870); and of the Poems ( 2  vols.) by A. K. Foxwell (1913). See 
A. K. Foxwell, Study o f  Wyat's Poems (1911). See also Brewer and 
Gardiner, Letters and Papers of Henry V I I I .  (especially from 1534 
to 1 5 4 2 ) .  

'One of the most musical of the pieces printed in his works, how- 
ever, "The Lover complayneth the unkindnes of his Love," beginning 
"Mv lute, awake," is sometimes attributed to George Boleyn, Lord 
Rochford (see E. Bapst, Deux Gentilshommes poBtes de la cour de 
Henri VIII . ,  p. 142). 

WYAT, SIR THOMAS (THE YOUNGER) (d. I 5 j4 ) ,  English 
conspirator, son of the preceding. led a rebellion against Queen 
Mary. He Izas over 2 1  in I j43, but the date of his birth is uncer- 
tain. Somewhat ~vild in his youth. he was imprisoned with the 
young earl of Surrey for breaking Londoners' windo\vs (1j43) .  
He  fought at Boulogne !I 544) and then served abroad till I j 50. 
I n  1j42 he inherited the family property of Xllington castle and 
Boxley abbey in Kent on the death of his iather. 

In  I j j 4  he joined ~ i t h  the conspirators who combined to pre- 
vent the marriage of Queen Mary with Philip, the prince of 
Spain. On Jan. 2 2 .  I j j4.  he summoned a meeting of his friends 
a t  his castle of Allington, and the a j t h  was fixed for the rising. 
On the 26th \Tyat occupied Rochester, and issued a proclamation 
to the county. Lord Abergavenny and Sir Robert Southwell. 
the sherifi of Kent. were deserted by their men. who either dis- 
banded or went over to IVyat. A detachment of the London 
trainbands sent against him by Queen Mary, under the command 
of the duke of Sorfolk. follo~ved their example. The  rising no\v 
seemed so formidable that a deputation was sent to Wyat by the 
queen and council to ask his terms. He  insisted that the Tower 
should be surrendered to him, and the queen put under his charge. 
The insolence of these demands caused a reaction in London. 
where the reformers \yere strong and were a t  first in sympathy 
with him. IVhen he reached Southwark on Feb. 3: he found Lon- 
don bridge occupied in force, and Izas unable to penetrate into the 
city. He  bzas driven from Southbyark by the threats of Sir John 
Rrydges (or Bruges; afterward Lord Chandos). lieutenant of the 
To~zer .  n.ho Lzas prepared to fire on the suburb with the guns o i  
the To~ver .  IVyat then marched up the river to Kingston. where 
he crossed the Thames, and made his way to Ludgate n.ith a part of 
his follo~zing. Some of his men were cut off. Others lost heart 
and deserted. His only hope was that a rising n-ould take place, 
but the loyal forces kept order, and after attempting to force the 
gate JVyat surrendered. He  was brought to trial on March 1.5, and 
coulc! make no defense. Execution was delayed. in the hope that in 
order to save his life he would compromise the queen's sister, the 
princess Elizabeth. He  was executed on April I I .  and on the scaf- 
fold expressly cleared the princess o i  all complicity in the rising. 
His estates were aiterward partly restored to his son George. the 
father of the Sir Francis JVyat (d .  1644) who was governor of 
Virginia during 162 1-26 and 1639-42. 

WYATT, JAMES ( I  746-1813). English architect of country 
houses and designer of the Pantheon, London, was born a t  Burton 
Constable. Staffordshire. on Aug. 3 ,  I 746. I n  1762 he went to 
Italy, where he remained six years. The opening of the Pantheon 
in I j j a  (burned 1 7 9 2 ,  rebuilt, remodeled three times and finally 
demolished 1937). designed by him as a "\Tinter Ranelagh," 
made him one o i  the most fashionable architects in England al- 
most overnight. Although he succeeded Sir IVilliam Chambers 
as surveyor general he is chiefly remembered for his domestic 
architecture. In point of originality his classical works were sur- 
passed by his Gothic. among which Lee Priory, Kent. Fonthill 
Abbey, Wiltshire, and Ashridge Park, Hertfordshire, were the 
most notable. He  was kil!ed in a coach accident near Marlborough 
on Sept. 4, 1813. and is buried in Westminster abbey. 

See A. Dale, James Wyat t  (19j6). (Ms. W.) 
WYCHERLEY, WILLIAM (c .  1640-1j16). English 

dramatist. was born about 1640 a t  Clive, near Shrewsbury. where 
for several generations his family had been settled on a moderate 
estate of about i6oo a year. Like Yanbrugh, JVycherley spent 
his early years in France. whither, at the age of fifteen, he Tzas 
sent to be educated in the very heart of the "precious" circle 
of Mme. de l lontausier.  on the banks of the Charente. 'I'his lady 
effected the first of his successive conversions from Protestantism 
to Catholicism. Later a t  Oxford. Bishop Barlow reclaimed him. 
and under James 11. he returned to Catholicism once more. I n  
fact. the deity he xzorshipped was the deity of the "polite I\-orld" o i  
his time-gentility. Moreover. as a professional fine gentleman, 
at a period when, as the genial Major Pack says. "the amours of 
Britain would furnish as diverting memoirs, if \\-ell related, as 
those of France published by Rabutin, or those of Sero's court 
writ by I'etronius,'' IVycherley was obliged to  be a loose liver. 
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As a fellow-commoner of Queen's College, Oxford, Wycherley 

lived (according to Wood) in the provost's lodgings, being entered 
as "Philosophiae Studiosus" in July 1660. And he does not seem 
to have matriculated or to have taken a degree. He left Oxford 
and settled in the Inner Temple; but not, naturally, to engage 
seriously in the study of the law. Pleasure and the stage were 
alone open to him, and probably early in 1671 was produced, 
a t  the Theatre Royal, Love in a Wood. I t  was published the 
next year. With regard to this comedy Wycherley told Pope 
that he wrote it  the year before he went to Oxford. But we 
need not believe him: the worst witness against a man is mostly 
himself. T o  pose as the wicked boy of genius has been the 
foolish ambition of many writers, but on inquiry it  will gen- 
erally be found that these inkhorn Lotharios are not nearly so 
wicked as they would have us believe. I t  is not so much that, as 
Macaulay insists, "the whole air and spirit of the piece belong to a 
period subsequent to that mentioned by Wycherley," but that 
"the whole air and spirit of the piece" belong to a man-an experi- 
enced and hardened young man of the world-and not to a boy 
who would fain pose as an experienced and hardened young mdn 
of the world. The real defence of Rycherley against his foolish 
impeachment of himself is this, that Love in a ?Vood, howsoever 
inferior in structure and in all the artistic economies to The 
Country Wife and The Plain Dealer, contains scenes which, not 
for moral hardness merely, but often for real dramatic ripeness, 
are almost the strongest to be found amongst his four plays. 
The play was dedicated to Charles 11,'s mistress, the duchess of 
Cleveland, whose favours Wycherley forthwith enjoyed. His for- 
tune as a dramatist was made. Voltaire (in his Letters on the 
English iVation) has a picturesque description of the duchess's 
visits to Wycherley's chambers in the Temple. 

Whether ltJycherley's experiences as a naval officer, which he 
alludes to in his lines ('On a Sea Fight which the Author was in 
betwixt the English and the Dutch," occurred before or after the 
production of Love in a Wood is a point upon which opinions 
differ, but on the whole we are inclined to agree with Macaulay, 
against Leigh Hunt, that these experiences took place not only 
after the production of Lotle in a Wood but after the production 
of The Gentleman Dancing Master, in 1673. We also think, with 
Macaulay, that he went to sea simply because it was the "polite" 
thing to do so-simply because, as he says in the epilogue to The 
Gentleman Dancing Master "all gentlemen must pack to sea." 

This second comedy was published in 1673, but was probably 
acted late in 1671. I t  is inferior to Love zn a Wood. In  The 
Relapse the artistic mistake of blending comedy and farce damages 
a splendid play, but leaves it a splendid play still. In  The Gentle- 
man Dancing &faster this mingling of discordant elements destroys 
a play that would never in any circumstances have been strong- 
a play nevertheless which abounds in animal spirits, and is lum- 
inous here and there with true dramatic points. 

I t  is, however, on his two last comedies-The Country Wife and 
The Plain Dealer-that must rest Wycherley's fame as a master 
of that comedy of repartee which, inaugurated by Etheredge, and 
afterwards brought to perfection by Congreve and Vanbrugh, 
supplanted the humoristic comedy of the Elizabethans. The 
Country Wife, produced in 1672 or 1673 and published in 1675, 
is so full of wit, ingenuity, animal spirits and conventional humour 
that, had it  not been for its motive, it would probably have sur- 
vived as long as the acted drama remained a literary form in 
England. So strong, indeed, is the hand that could draw such a 
character as Marjory Pinchwife (the undoubted original not only 
of Congreve's Miss Prue but of Vanbrugh's Hoyden), such a 
character as Sparkish (the undoubted original of Congreve's 
Tattle), such a character as Horner (the undoubted original of all 
those cool impudent rakes with whom our stage has since been 
familiar), that Wycherley is certainly entitled to a place alongside 
Congreve and Vanbrugh. 

Scarcely inferior to The Country ?tTife is The Plain Dealer, 
produced probably early in 1674 and published three years later,- 
a play of which Voltaire said, "Je ne connais point de comCdie 
chez les anciens ni chez les moderns ou il y ait autant d'esprit." 
This comedy had an immense influence, as regards manipulation 

of dialogue, upon all subsequent English comedies of repartee, 
and he who wants to trace the ancestry of Tony Lumpkin and 
Mrs. Hardcastle has only to  turn to Jerry Blackacre and his 
mother, while Manly (for whom il7ycherley's early patron, the 
duke of Montausier, sat),  though he is perhaps overdone, has 
dominated this kind of stage character ever since. 

I t  was after the success of The Plain Dealer that the turning- 
point came in Wycherley's career. The great dream of all the men 
about town in Charles's time, as Wycherley's plays all show, was 
to marry a widow, young and handsome, a peer's daughter if 
possible-but in any event rich, and spend her money upon wine 
and womqn. While talking to a friend in a bookseller's sllop a t  
Tunbridge, Wycherley heard The Plain Dealer asked for by  a lady 
who, in the person of the countess of Drogheda, answered all the 
requirements. An introduction ensued, then love-making, then 
marriage-a secret marriage, probably in 1680, for, fearing to lose 
the king's patronage and the income therefrom, Wycherley still 
thought it  politic to pass as a bachelor. But the news reached 
the royal ear, and Wycherley lost the royal favour for  ever. H e  
never had an opportunity of regaining it, for the countess seems 
to have really loved him, and Love in a Wood had proclaimed the 
writer to  be the kind of husband whose virtue prospers best when 
closely guarded at  the domestic hearth. Wherever he went the 
countess followed him, and when she did allow him t o  meet his 
boon companions it  was in a tavern in Bow Street opposite to 
his own house, and even there under certain protective conditions. 
In  summer or in winter he was obliged to sit with the window 
open and the blinds up, so that his wife might see that the party 
included no member of a sex for which her husband's plays had 
advertised his partiality. She died, however, in the year after her 
marriage and left him the whole of her fortune. But the title 
to the property was disputed; the costs of the litigation were 
heavy-so heavy that his father was unable (or else he was un- 
willing) to  come to his aid; and the result of his marrying the 
rich, beautiful and titled widow was that the poet was thrown into 
the Fleet prison. There he remained for seven years, being finally 
released by the liberality of James 11.-a liberality which, in- 
credible as it seems, is too well authenticated to  be challenged. 
James had been so much gratified by seeing The Plain Dealer 
acted that, finding a parallel between Manly's "manliness" and his 
own, such as no spectator had before discovered, he  paid off 
Wycherley's execution creditor and settled on him a pension of 
Fzoo a year. Other debts still troubled Rycherley, however, and 
he never was released from his embarrassments, not even after suc- 
ceeding to a life estate in the family property. I n  coming to Wych- 
erley's death, we come to the worst allegation that has ever been 
made against him as a man and as a gentleman. At the age of 
seventy-five he married a young girl. and is said to  have done so in 
order to spite his nephew, the next in succession. 

Wycherley wrote verses, and, when quite an old man, prepared 
them for the press by the aid of Alexander Pope, then not much 
more than a boy. But, notwithstanding all Pope's tinkering, they 
remain contemptible. Pope's published correspondence with the 
dramatist was probably edited by him with a view to giving an 
impression of his own precocity. The friendship between the 
two cooled, according t o  Pope's account, because Wycherley took 
offence at  the numerous corrections on his verses. It seems more 
likely that Wycherley discovered that Pope, while still professing 
friendship and admiration, satirized his friend in the Essay on 
Criticism. Wycherley died on Jan. I ,  1716, and was buried in the 
vault of the church in Covent Garden. 

Wycherley's complete works were edited by M. Summers in 4 vols. 
(Nonesuch Press, 1924). See C. Perromat, WiUiam Wycherley, sa vie, 
son oeuvre (1921). (T. W.-D.; X.) 

WYCLIFFE (or WYCLIF) , JOHN ( c .  13 20-IS&), English 
reformer, was born, according t o  John Leland, a t  Ipreswel (evi- 
dently Hipswell), in Yorkshirel. The tVycliffes were connected 

'The form of spelling of the name Wycliffe adopted in this article 
is that of the village Wycliffe-on-Tees, from which Leland says 
that he "drew his origin" (Collectanea ii. 329) ; it is also preferred by 
the editors of the Wycliffe Bible, by Milman and by Stubbs. ''Wyclif" 
has the support of Shirley, of T. Arnold and of the Wyclif Society; 
while "Wiclif" is the po~ula r  form in Germany. 
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with Balliol College, Oxford, which had been founded by their 
neighbours, the Balliols of Barnard Castle; John Wycliffe went 
there, and some time after 1356 was elected master. Confusion 
with contemporaries makes it not easy to trace his Oxford life; 
i t  has been said that he was a fellow of Merton College in 1356. 
I n  1361 he accepted the living of Fillingham in Lincolnshire. In  
the same year a "John de Wyclif of the diocese of York, M.A." 
was a suppliant to  the Roman Curia for a provision to a prebend, 
canonry and dignity at  York (Cal. of Entries in the Papa2 Regis- 
tries, ed. Bliss, Petitions, i. 390). This was not granted, but 
Wycliffe received instead the prebend of Aust in the collegiate 
church of Westbury-on-Trym. I n  1365 one "John de Wyclif" 
was appointed by Simon Islip, archbishop of Canterbury, to the 
wardenship of Canterbury Hall, which the archbishop founded 
for a mixed body of monks and secular clergy, and then filled 
exclusively with the latter. I n  1367, his successor, Simon Lang- 
ham, replaced the intruded seculars by monks. The displaced 
warden and fellows appealed to Rome, and in 1371 judgment was 
given against them. The question of the identity of the warden 
of Canterbury Hall with the reformer is still a matter of dispute. 
I t  may have been referred to  by Wycliffe himself (De ecclesia, 
cap. xvi. pp. 370 sq.), and was assumed by the contemporary 
monk of St. Albans (Chron. Angl. "Rolls" ser. p. 115) and by 
Wycliffe's opponent William Woodford (Fasc. Zizan. p. 51 7), who 
found in Wycliffe's resentment at  this treatment the motive for 
his attacks on the religious orders; it has likewise been assumed 
by a series of modern scholars, including Loserth (Realencyklo- 
piidie, 1908 ed., vol. xxi. p. 228, § 35), who only denies the deduc- 
tions that Woodford drew from it. Dr. Rashdall, following Shir- 
ley, brings evidence to show that the Wycliffe of Canterhury Hall 
was the same person as the fellow of Merton, this being the 
strongest argument against the identification of the latter with 
the reformer. 

Long before Wycliffe had become a power outside Oxford his 
fame was established in the university. H e  was acknowledged 
supreme in the philosophical disputations of the schools, and his 
lectures were crowded, but it  was not until he was drawn into 
the arena of the politico-ecclesiastical conflicts of the day that 
Wycliffe became of world-importance. I t  has been assumed that 
this happened first in 1366, and that Wycliffe published his 
Determinatio quaedam de domznio supporting parliament in refus- 
ing the tribute demanded by Pope Grban V.; but Loserth has 
shown that this work must be assigned to a date some eight years 
later. Wycliffe, in fact, for some years to come had the reputation 
of a good "curialist." Had it  been otherwise, the pope would 
scarcely have granted him (January 1373) a license to keep his 
Westbury prebend even after he should have obtained one at  
Lincoln (Cal. P a p d  Letters, ed. Bliss and Twemlow, iv. 193). 
Moreover, it is uniformly asserted that Wycliffe fell into heresy 
af ter  his admission to the degree of doctor (Fasc. Ziz. p. z), and 
the papal document above quoted shows that he had only just 
become a doctor of theology, that is in 1372. 

But Wycliffe's tendencies may already have called attention 
to him in high places as a possibly useful instrument for the anti- 
papal policy of John of Gaunt and his party. On the 7th of April 
1374, he was presented by the crown to the rectory of Lutter- 
worth in Leicestershire, which he held until his death; and on the 
26th of July he was nominated one of the royal envoys to Bruges 
to confer with the papal representatives on the long vexed ques- 
tion of "provisions" (q.v.). H e  may have been attached to this 
mission as theologian-a proof that he was not yet considered a 
persona ingrata at  the Curia. His name stands second, next after 
that of the bishop of Bangor, and he was paid at  the princely rate 
of twenty shillings a day. The commission was appointed because 
of repeated complaints from the Commons; but the king was 
interested in keeping up the papal system of provisions and reser- 
vations, and the negotiations were practically fruitless. 

After his return Wycliffe lived chiefly a t  Lutterworth and Ox- 
ford, making prolonged visits to London, where his fame as a 
popular preacher was established. I t  is from this period that dates 
the development of his systematic attack on the established 
order in the church. I t  was not a t  first the dogmatic, but the 

political elements in the papal system that provoked his censure. 
The negotiations at Bruges had strengthened his sympathy with 
the anti-curial tendencies in English politics from Edward I.'s 
time onwards, and a final impulse was given by the attitude of 
the "Good Parliament" in 1376; in the autumn of that year he 
was reading his treatise on civil lordship (De civili dominio) to  
his students at Oxford. Of Its propositions some, according to 
Loserth, were taken bodily from the 140 titles of the bill dealing 
with ecclesiastical abuses introduced in the parliament; but it 
may perhaps be that Wycliffe inspired the bill rather than the bill 
Wycliffe. For the first time he now publicly proclaimed the doc- 
trine that righteousness is the sole indefeasible title to dominion 
and to property, that an unrighteous clergy has no such title, and 
that the decision as to whether or no the property of ecclesiastics 
should be taken away rests with the civil power. 

If the position at  which Wycliffe had now arrived was originally 
inspired, as Loserth asserts, by his sympathy with the legislation 
of Edward I., i.e., by political rather than theological considera- 
tions, the necessity for giving to it  a philosophical and religious 
basis led him to criticism of the doctrinal standpoint of the church. 
As a philosopher Wycliffe was no more than the last of the con- 
spicuous Oxford scholastics, and his philosophy is important in 
so far  as it determined his doctrine of domilzium, and the direction 
in which his political and religious views were to  develop. I n  the 
controversy between Realism and Nominalism he was on the side 
of the former, though his doctrine of universals showed the influ- 
ence of Ockham and the nominalists. To  Wycliffe the doctrine 
of arbitrary divine decrees was anathema. The will of God is 
his essential and eternal nature, by which all his acts are deter- 
mined; God created all things in their primordial causes, as genera 
and species, or else in their material essences, secundum rationes 
absconditas seminales (ibid. p. 66). The world is therefore not 
merely one among an infinity of alternatives, but is the only 
possible world; it  is, moreover, not in the nature of an eternal 
emanation from God, but was created at  a given moment of time- 
to think otherwise would be to admit its absolute necessity, which 
would destroy free-will and merit. Since, however, all things came 
into being in this way, it  follows that the creature can produce 
nothing save what God has already created. This leads to pre- 
destination and free-will. Wycliffe takes a middle position. God 
does not will sin, for He only wills that which has being, and sin 
is the negation of being; H e  necessitates men to perform actions 
which only become right or wrong through man's free agency. 
All human lordship is derived from the supreme overlordship of 
God and is inseparable from it, since whatever God gives is part 
of himself. But, in giving, God does not part with the lordship 
of the thing given; whatever lordship the creature may possess is 
held subject to due service to the supreme overlord. Thus, as in 
feudalism, lordship is distinguished from possession. Property is 
the result of sin; Chrfst and his apostles had none. The service 
by which lordship is held of God is righteousness and its works; 
it  follows that the unrighteous forfeit their right to exercise it, 
and may be deprived of their possessions by competent authority. 

The question follows as to what this authority is, and this 
Wycliffe sets out to answer in the Determinatio quaedam de 
dominio and the De civili dominio. Briefly, his argument is that 
the church has no concern with temporal matters a t  all, that for 
the clergy to hold property is sinful, and that i t  is lawful for 
statesmen (po1itici)-who are God's stewards in temporals-to 
take away the goods of such of the clergy as no longer render the 
service by which they hold them. That the church was actually 
in a condition to deserve spoliation he refused to affirm; but his 
theories fitted in too well with the notorious aims of the duke of 
Lancaster not to rouse the bitter hostility of the endowed clergy. 

Hitherto lt7ycliffe had made no open attack on the doctrinal 
system of the church. Early in 1377, however, Archbishop Sud- 
bury summoned him to appear before the bishop of London, and 
on Feb. 19 Wycliffe made his appearance a t  St. Paul's, accom- 
panied by the duke of Lancaster, by Lord Percy, marshal of 
England, and by four doctors of the four mendicant orders. 
Before Wycliffe could open his mouth, the court was broken up 
by a rude brawl between his protectors and Bishop Courtenay, 
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the affair developing into a general riot. 

Wycliffe had escaped for the time, but probably before this his 
enemies had set their case before the pope; and on the aznd of 
May five bulls were ~ssued by Gregory XI., condemning eighteen 
of LVycliffe's "conclusions." All thc articles but one are taken 
from his D e  civili don~inio .  The bulls truly stated Wycliffe's in- 
tellectual lineage; he was following in the error of Llarsilius of 
Padua; and the articles laid against him are concerned entirely 
wit11 questions as to how far ecclesiastical censures could lawfully 
affect a man's civil position, and ~ h e t h e r  the church had a right 
t o  hold temporal endowments. The bulls were addressed to the 
archbishop of Canterbury and the bishop of London, the uni- 
versity of Oxford, and the king. The university was to send 
JVycliffe to the prelates, who were to examine the truth of the 
charges and to report to the pope, LVycliffe being meanwhile kept 
in confinement. The execution of the papal bulls was impeded by 
three separate causes-the king's death on the arst of June, the 
tardy action of the bishops, who enjoined the university to make 
a report; and the unwillingness of the unibersity to admit the 
pope's right to order the imprisonment of any man in England. 
The convocation of the unixersity merely directed JVyclitie to  
keep uithin his lodgings at  Black Hall for a time. 

As soon as parliament met in the autumn of 1377, Wycliffe was 
consulted by it as to the la\+iulness of prohibiting that treasure 
should pass out of the country in obedience to the pope's demand. 
IVycliffe's affirmative judgment is contained in a state paper still 
extant; and its tone is plain proof that his views on the main ques- 
tion of church and state had the support of the nation He had 
laid before this same parliament his answer to the pope's bulls, 
with a defence of the soundness of his opinions. His university, 
moreoler. confirmed his argument; his tenets, it said, were ortho- 
dox though their expression might admit of a wrong interpreta- 
tion. E x l y  in 1378 Wycliffe appeared at Lambcth Palace to clear 
himself before the prelates who had summoned him. A more 
cautiously worded defence was laid before the council; but its 
session was rudely interrupted, not only by a crowd of citizens, 
but also by a messenger from the princess of Males enjoining 
them not to pass judgment against IVycliffe; and thus a second 
time he escaped. Meanwhile his "protestation was sent on to 
Rome, but before any further step could be taken Gregory XI. 
died. 

In  the autumn of this year IVycliffe was once more called upon 
to prove his loyalty to John of Gaunt, who had violated the 
sanctuary of JVestminster by sending armed men to seize two 
squlres who had taken refuge there. One of them was murdered, 
together pi th  a servant of the church. The bishop of London 
excon~municated all concerned in the crime (except only the king, 
his mother and his uncle), and preached against the culprits at 
Paul's Cross. At the parliament held at  Gloucester in October, in 
the presence of the legates of Pope Urban VI , Wyclifie read an 
apology for the duke's action, pleading that the men were killed 
in resisting legal arrest. The paper, which forms part of the D e  
ecclcsia, maintains the right of the civil power to invade the 
sanctuary to bring escaped prisoners to justice. 

The schism in the papacy, owing to the election of Clem~nt  
YII in opposition to Urban YI , accentuated TVycliffe's hostility 
to the Holy See and its claims. He did not object to a visible head 
of the church so long as this head possessed the essential quali- 
fication of righteousness. I t  was later that TVycliffe definitely 
branded the pope, qua pope, as Antichrist. (See vol. ii. of the 
Ser?fzo?~es. Book iii of his Opzrs eva~zgelicz~m is entitled D e  
Altticl~risto.) Ryclifie's criticism of the established order and of 
the accepted doctrines he now determined to carry into the streets. 
Tor this purpose he instituted "simple" priests to preach his doc- 
trines throughout the country; and, secondly, he translated the 
Vulgate into English. with the aid of his friends Nicholas Hereford 
and John Purvey (see BIBLE, TR~NSLATIOSS OF). This version of 
the Bible. and his numerous sermons and tract>, established Wy- 
cllffe's pos~tion as the founder of English prose. 

IVycliffe had been on good terms with the friars, whose ideal 
of poverty appealed to him but he had come to recognize that all 
organized societies within the church were liable to  the same 

corruption, while he objected fundamentally to a special standard 
of morality for the "religious." His itinerant preachers were 
meant to  supplement the services of the church by religious 
instruction in the vernacular, and among them were men who held 
or had held respectable positions at Oxford. The common people 
were rejoiced by their plain and homely doctrine which dwelt 
chiefly on the simple "law" of the gospel, while they no doubt 
relished the denunciation of existing evils in the church. The 
feeling of disaffection against the rich and careless clergy, monks 
and friars was widespread but undefined. Wycliffe turned it  into 
a definite channel. 

In  addition, Wycliffe was appealing to the world of learning in 
a series of Latin treatises, which followed each other in  rapid 
succession, and collectively form his s z ~ m m a  theologiae. J. Loserth, 
in his paper "Die Genesis von TYiclifs Summa Theologiae" (S i t -  
zulzgsber. der k .  Akad. dcr I l~isscnscl~. ,  Vienna, 1908, vol. I 56) 
gikes proofs that the Sz~??zn~a was written to provide weapons in 
the controversies of the time. During the years 1378 and 1379 
Wycliffe produced his works on the truth of Holy Scripture, on 
the church, on the office of king, on the papal power. The D e  
ogicio regis is practically a declaration of war against the papal 
monarchy, an anticipation of the theocratic conccption of national 
kingship as estabiished later by the Reformation. (See D e  of ic io  
regis ed. A. JV. Pollard and Charles Sayle, from Vienna mss. 
4514, 3933, Wyclif Soc. 1887-cap. vi. p. 119.) \Vycliffe now 
passed from an assailant of the papal to  an assailant of the 
sacerdotal power. In  1379 or 1380 LVycliffe began a formal public 
attack on what he calls the "new" doctrine in a set of theses on 
the Eucharist propounded at  Oxford. (1381 is the date given in 
Shirley's edition of the Fascicz~li Zizaniorzrm. F. D.  Matthew. in 
the Eng. Hist .  R e v .  for April 1890, v. 328, proves that the date 
must have been 1379 or 1380.) There followed sermons, tracts, 
and, in 1381, his great treatise D e  euclzarisfia. Finally, a t  the close 
of his life, he summed up his doctrine in the Tm'alogzrs. 

The language in which he denounced transubstantiation antici- 
pated that of the Protestant reformers; it  is a "blasphemous 
folly," philosophically it is nonsense, since it  presupposes the 
possibility of an accident existing without its substance; it  over- 
throws the very nature of a sacrament. Yet the consecrated bread 
and wine are the body and blood of Christ, for Christ himself says 
so (Fasc. Zizalz. p. 11 j); we do not, however, corporeally touch 
and break the Lord's body, which is present only sacranzentaliter, 
spiritualiter e t  zlirtzcaliter-as the soul is present in the body. The 
real presence is not denied; what Wycliffe "dares not affirm" is 
that the bread is after consecration "essentially, substantially, 
corporeally and identically" the body of Christ. His doctrine 
approxi~llates to the Lutherdn doctrine of consubstantiation, as 
distinguished from the Zwinglian teaching accepted in the xxviii, 
Article of Religion of the Church of England. 

The theologians of the university were at once aroused. The 
chancellor, LVilliam Barton, sat with twelve doctors (six of whom 
were friars), and solemnly condemned the theses. IVycliffe ap- 
pealed, not to  the pope, but to the king. But the lay magnates, 
who u-ere perfectly ready to help the church to attain to the ideal 
of apostolic poverty, shrank from the responsibility of supporting 
obscure propositions, which involved undoubted heresy and the 
pains of hell. John of Gaunt hastily sent a messenger enjoining 
the reformer to keep silence. The rift  thus created betw~een 
JYycliffe and his patrons in high places was widened by the 
Peasants' Revolt of 1381, the result of which was to  draw the 
conservative elements in church and state together. 

With the Peasants' Revolt i t  has been supposed that Wycliffe 
had something to do. One of its leaders, John Ball, when con- 
demned, confessed that he learned his subversive doctrines from 
Wycliffe. IVe have, however, not only the repeated testimony of 
hnyghton that he was a "precursor" of Wycliffe, but. also docu- 
mcntary evidence that he was excommunicated in 1366, long 
before TVycliffe exposed himself to ecclesiastical censure. Wy- 
cliffe's communistic views are theoretical and confined to his 
Latln scholastic writings. They could not reach the people directly. 
Possibly his followers translated them in their popular discourses, 
and thus fed the flame that burst forth in the rebellion. 
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I n  the spring after the Revolt his old enemy, William Cour- 

tenay, who had succeeded the murdered archbishop Sudbury as 
archbishop of Canterbury, resolved to stamp out Wycliffe's crown- 
ing heresy. H e  called a court of bishops, theologians and canon- 
ists a t  the Blackfriars' convent. This proceeding was met by a 
manifestation of university feeling on Wycliffe's side. The chan- 
cellor, Robert Rygge, though he had joined in the condemnation 
of the theses, stood by him, as  did also both the proctors. The 
Council decided that out of 24 articles extracted from Wycliffe's 
works, ten were heretical and fourteen erroneous. The reply of 
the chancellor was to deny the archbishop's jurisdiction within 
the university, and to allow Philip Repington, disciple of Wycliffe, 
to preach before the university. The chancellor and proctors were 
now summoned to appear before the Blackfriars' court on the 
12th of June. Though they were, with the majority of regent 
masters a t  Oxford, on the side of Wycliffe, the main question was 
for them one of philosophy rather than faith, and they made 
formal submission to the authority of the Church. 

Wycliffe himself remained a t  large and unmolested. That his 
strength among the laity was undiminished is shown by the fact 
that an ordinance passed by the House of Lords alone, in May 
1382, against the itinerant preachers was annulled on the petition 
of the Commons in the following autumn. The reformer, however, 
was growing old and now occupied himself in  writing numerous 
tracts and two of his most important works. The Trialogus is a 
summing up of his arguments and conclusions on philosophy and 
doctrine. I t  was the most influential of all Wycliffe's works, and 
was the first to be printed (1525). All the only four known com- 
plete mss. of the work, preserved in the Imperial Library a t  
Vienna, are of Hussite origin. The note of both the Trialogus 
and of the unfinished Opus evangelicum, Wycliffe's last work, is 
their insistence on the "sufficiency of Holy Scripture." 

I n  1382, or early in 1383, Wycliffe was seized with a paralytic 
stroke. On the 28th of December 1384, he had a final stroke, 
from the effects of which he died on the New Year's eve. He 
was buried at  Lutterworth; but by a decree of the council of 
Constance, May 4, 1415, his remains were ordered to be dug 
up  and burned, an order which was carried out, a t  the command 
of Pope Martin V., by Bishop Fleming in 1428. 

A sober study of Wycliffe's life and works justifies a conviction 
of his complete sincerity and earnest striving after what he be- 
lieved to be right. When he conceives the Church as  consisting 
exclusively of the righteous, he may seem to have gone the whole 
length of the most radical reformers of the 16th century. And 
yet, powerful as was his influence in England, his doctrines in 
his own country were doomed to become for a century and a 
half the creed only of obscure sectaries. ( S e e  LOLLARDS.) It  was 
otherwise in Bohemia, whither his works had been carried by the 
scholars who came to England in the train of Richard 11,'s queen, 
Anne of Bohemia. Here his writings were eagerly read and multi- 
plied, and here his disciple, John Huss (9 .v . )  raised Wycliffe's 
doctrine to the dignity of a national religion. Extracts from the 
D e  ecclesia and the D e  potestate Pupae of the English reformer 
made up  the greater part of the D e  ecclesiu of Huss, a work for 
centuries ascribed solely to the Bohemian divine, and for which 
he was condemned and burnt. I t  was Wycliffe's D e  suficientia 
legis Christi that Huss carried with him to convert the council 
of Constance; of the fiery discourses now included in the published. 
edition of Wycliffe's Sermones many were likewise long attributed 
to Huss. Finally, it was from the D e  eucharistia that the Taborites 
derived their doctrine of the Lord's Supper, with the exception 
of the granting of the chalice to the laity. T o  Huss, Luther and 
other continental reformers owed much, and thus the spirit of 
the English reformer had its influence on the reformed churches 
of Europe. 
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WYE, a river of Wales and England, famous for its scenery. I t  
rises on the eastern slope of Plynlimmon, close to the source of 
the Severn, Its length is 130 mi. Running at first S.E. it passes 
Rhayader and receives the Elan, in the basin of which are the 
Birmingham reservoirs. At Pipton, 1 2  mi. S.E. of Builth Wells, 
it turns to flow N.E. and after Hay reaches a level of 250 it.. 
jg mi. from its source. 2 , 0 0 0  ft. high. As it enters Herefordshire 
it bends S.E.. flows through Hereford, receives the Lugg from the 
north and turns S.E. when the course becomes sinuous. winding in 
big curves. e.g., at Symonds Uat (9 .v . ) .  The valley narrows into 
a gorge, often wooded and often overhung with great crags of 
mountain limestone. This reach of the river, from Ross to Chep- 
stow. has made the Wye famous for its beauty. I t  passes Mon- 
mouth, where it receives the Monnow on the right Tintern and 
finally Chepstow. 2 mi. above its junction with the Severn estuary. 
The Wye valley, with border castles at  Hereford, Monmouth and 
Chepstow, has long been the main route from mid-\\.'ales into Eng- 
land. The high tides of the Severn estuary are experienced to just 
above Chepstow. 

The name of LITye belongs also to two smaller English rivers- 
a tributary of the Derbyshire Derwent and a tributary of the 
Thames. 

WYLIE, ELINOR MORTON (188j-1928); U.S. poet and 
novelist, whose polished intense poems matched her own beauty 
and life, was born in Somerville. S.J.. on Sept. 7 ,  1885. Educated 
at private schools in Bryn Ma~vr.  Pa.. and Washington, D.C.. where 
her father Henry Hoyt went in 1903 as solicitor general, she mar- 
ried Philip Hichborn in 1905, but in 1910 eloped with Horace 
Wylie, I j years her senior. They lived in England until 191 j. Her 
literary life began when they moved to New York city in 1921. 
In 1923 she divorced Wylie and married LVilliam Rose Benkt. She 
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wrote four novels : Jenifer Lorn: a Sedate Extravaganza (1923), 
T h e  Venetian Glass Nephew (192 j ) ,  The Orphan Angel, pub- 
lished as Mortal Image in England (1926), and Mr.  Hodge and Mr .  
Hazard (1928). Four volumes of poems published between 1921 
and 1928 were republished as Collected Poems edited with a fore- 
word by W. R. BenCt (1932). 

She died in New York city on Dec. 16, 1928. Last Poems was 
published in 1943. 

WYMAN, JEFFRIES (1814-1874), U.S. scientist notable 
for the wide range of his studies and for his pioneer work on mu- 
seums, was born in Chelmsford, Mass., on Aug. 11, 1814. He 
graduated at Harvard in 1833, and in 1837 also received his medi- 
cal degree there. He began medical practice in Boston and became 
a demonstrator of anatomy at  Harvard, subsequently going to 
Europe for a short period of study in London and Paris. Upon 
his return he was for four years professor of anatomy and physiol- 
ogy at  Hamptbn-Sidney college, Richmond, Va., and was then re- 
called (1847) to Harvard as Hersey professor in anatomy. He 
began the task of building a museum of comparative anatomy at 
Harvard, one of the first in the United States, and traveled widely 
in search of specimens, his trips ranging along the Atlantic coast 
from Labrador to Florida, and including expeditions to Europe, 
to Guiana and, notably, up the La Plata. Uruguay and Parana rivers 
and across the pampas and Andes to Santiago, Chile. In  1866 he 
was made a trustee of the museum of archaeology and professor 
of archaeology and ethnology on the George Peabody foundation. 
Wyman's scientific papers embrace a wide range of studies, includ- 
ing human, comparative and microscopic anatomy, physiology, 
paleontology and ethnology. Especially notable were his papers 
on "Observations on the Crania" (Proceedings, Boston Society of 
Natural History, 1868) ; on the nervous system of the bullfrog and 
the changes undergone during metamorphosis (Contrtbutions, 
Smithsonian institution, 1852) ; the first account of the osteology 
of the gorilla (Memoirs ,  Boston Society of Natural History, 1847) ; 
and "Unusual Methods of Gestation in Certain Fishes" (Silli- 
man's Journal) .  He died at  Bethlehem, N.H., on Sept. 4, 1874. 

There is a memoir and complete bibliography of his writings in the 
Biographical Memoirs, Kational Academy of Sciences, vol. ii (1886). 
His colleague, Oliver Wendell Holmes, wrote a biographical sketch in 
the Atlantic Monthly (Nov. 1874). 

WYMONDHAM, an urban district in the South Norfolk par- 
liamentary division of Norfolk, Eng., 9 mi. S.W. of Norwich. Pop. 
(1951) ~ ~ 6 6 5 .  Area 17.1 sq.mi. 

A Benedictine priory, founded in the 12th century as a cell of 
St. Albans abbey by William d'Albini, became an independent 
abbey in 1448. The abbey church of SS. Mary and Thomas pos- 
sesses a 12th-century east tower and a west tower which was 
added by the townspeople when they were allotted the nave about 
1448. The I jth-century St. Thomas a Becket chapel is a public 
library. In  the centre of the town is a market cross (1618) with 
an octagonal half-timbered upper chamber on posts. The chief 
industry is brush making. 

WYNAAD, a highland plateau, 60 mi. long and 30 mi. broad, 
partially in Mysore and partially occupied by a subdivision of the 
same name in the Malabar division of Madras state, Republic of 
India; chief town. Manantoddy. 

The plateau, set back from the Arabian sea by a 25-mi.-wide 
plain, has an average elevation of 3,000 ft., but in places rises to 
6.000 ft. The chief rivers are the Kabbani and Rampur, tribu- 
taries of the Cauvery (9.v.). 

The annual rainfall is 130 in. The principal crops include tea, 
coffee, pepper, rice and cardamoms. The forests contain teak and 
blackwood. 

WYNDHAM, SIR CHARLES (CHARLES CULVERWELL) 
(1837-191g), English actor, whose association and business part- 
nership with his wife was an important one, was born in Liverpool 
on March 23, 1837, the son of a doctor. He was intended for medi- 
cine, but went on the stage, appearing in London in 1862. In that 
year he went to the United States and served as brigade surgeon 
in the Federal army. resigning in 1864 and appearing on the stage 
in New lrork. He returned to the London stage in 1866 as Sir 
Arthur Lascelles in All that  Glitters I s  N o t  Gold. His first big 

success was in F. C. Burnand's burlesque of Black-Eyed Susan, 
as Hatchett (with dance). At the St. James's theatre he appeared 
with Henry Irving and with Ellen Terry and also in Still Wa te r s  
R u n  Deep. He made a great success as Charles Surface in Sheri- 
dan's School for Scandal. In 1876 he took control of the Criterion 
theatre, running it successfully for many years and producing and 
playing in many notable plays. From 1885 onward his leading lady 
was Mary Moore, whom he subsequently married Between them 
they built and opened \Vyndham's theatre in 1899-with a revival 
of David Garrick, his most famous part-and the New theatre in 
1903. Wyndham was knighted in 1902 and died in London on . . 

Jan. 1 2 ,  1919. (W. J .  M.-P.) 
WYNDHAM, GEORGE (1863-1913), British politician 

and man of letteis, was born Aug. 29, 1863, the eldest son of 
Percy Scawen Wyndham, and grandson of the first Lord Lecon- 
field. His mother was Madeline Caroline Frances Eden, daughter 
of Sir Guy Campbell, bart., and through her he was great-grandson 
of Lord Edward Fitzgerald, the Irish rebel. H e  was educated at 
Eton and Sandhurst, obtained a commission in the Coldstream 
Guards in 1883, and served through the Suakin campaign of 
1885. H e  left the army in 1887, married Sibell Mary, daughter 
of the 9th Earl of Scarborough, widow of Earl Grosvenor. H e  
became private secretary to A. J. Balfour, a t  the time Irish 
Secretary, and in 1889 entered Parliament as Conservative mem- 
ber for Dover, a seat which he retained till his death. 

After serving, from 1898-1900, as financial secretary t o  the 
war office, he was appointed in  1900 chief secretary for Ireland. 
His early work in Ireland met with general approval. H e  devel- 
oped enormously the Conservative policy of land purchase; and 
the act which he carried in 1903 for that end was the most com- 
prehensive measure of the kind ever submitted to  Parliament. 
H e  hoped to arrange a form of local government which should 
sufficiently meet Nationalist demands, and with this in view ap- 
pointed in 1902 an eminent Anglo-Indian, Sir Antony (afterwards 
Lord) MacDonnell to the under-secretaryship. The Unionist 
party, both in Ireland and in England, became suspicious of the 
tendencies of his administration, and he was driven in 1905 to 
resignation. H e  never held office again, but was active in support 
of tariff reform and woman suffrage; he was a keen critic of 
Haldane's army reforms, and threw himself vigorously into the 
"Diehard" campaign against the Parliament Bill in 1911. 

H e  was also a man of letters. Here his genius was stimulated 
by his friendship for W. E. Henley, who dedicated a book to 
"George Wyndham, soldier, courtier, scholar." His principal pub- 
lished work was an edition of Shakespeare's Poems (1898) ; but 
he wrote also on North's Plutarch and Ronsard.  The Admirable 
Crichton of his day, handsome and debonair, he was keen d i k e  
on field sports and the arts, a working railway director and an 
efficient colonel of yeomanry, the pet of society and the recipient 
of honorary distinctions from several universities. On June 8, 
1913, a t  the comparatively early age of 50, he died in Paris. 

See his Li fe  and Letters, ed. J .  W. Mackail and Guy Wyndham 
( 2  VO~S., 1925). 

WYNDHAM, SIR WILLIAM, BART. (1687-1740), Eng- 
lish politician, was the only son of Sir Edward Wyndham, Bart., 
and a grandson of William Wyndham (d. 1683) of Orchard 
Wyndham, Somerset, who was created a baronet in 1661. Edu- 
cated at Eton and at Christ Church, Oxford, he entered parliament 
in 1710 and became secretary-at-war in the Tory ministry in 1712 
and chancellor of the exchequer in  1713. H e  was closely asso- 
ciated with Lord Bolingbroke, and he was privy t o  the attempts 
made to bring about a Jacobite restoration on the death of Queen 
Anne; when these failed he was dismissed from office. I n  1715 
the failure of a Jacobite movement led to his imprisonment, but 
he was soon set a t  liberty. Under George I .  Wyndham was the 
leader of the opposition in the House of Commons, fighting for 
his High Church and Tory principles against Sir Robert Walpole. 
H e  was in constant communication with the exiled Bolingbroke, 
and after I 723 the two were actively associated in abortive plans 
for the overthrow of Walpole. H e  died a t  Wells on June I 7, I 740. 
Wyndham's first wife was Catherine, daughter of Charles Sey- 
mour, 6th duke of Somerset. By her he had two sons, Charles, 
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who became 2nd earl of Egremont in 17 50, and Percy, who took sharply upward and carved by erosion into hogback ridges. These 
the name of O'Brien and was created earl of Thomond in 1756. features are well developed about the Bighorn mountains (q.v.), 

T h e  W y n d h a m  Family.--Sir John Wyndham, a Norfolk an outlying range of the Rockies which boldly interrupts the con- 
man, u7as knighted after the battle of Stoke in 1487 and beheaded tinuity of the plains in north central Wyoming. 
for high treason on May 2 ,  I 502. H e  married Margaret, daughter Notwithstanding high elevations in both the northern and south- 
of John Howard, duke of Norfolk, and his son Sir Thomas Wynd- ern portions of the state: the low central portion makes a dis- 
ham (d. 1521), of Felbrigg, Norfolk, was vice-admiral of England tinct break in the continuity of the northern and southern ranges 
under Henry VIII.  By his first wife Sir Thomas was the father of the Rockies, giving a broad. relatively low pass through which 
of Sir John Wyndham, who married Elizabeth, daughter of John went the Oregon and Overland trails in the early pioneer days and 
Sydenham of Orchard, Somerset, and founded the Somerset later the Union Pacific railroad. In  this central region the plains 
branch of the family, and also of Sir Edmund Wyndham of Eel- are interrupted by minor mountain groups, volcanic buttes and 
brigg, who was sheriff of Norfolk a t  the time of Robert Ket's lava flows. In the northeast are outlying spurs of the Black hills 
rebellion. By his second wife Sir Thomas was the father of the ( q . ~ . ) ,  the Little hlissouri buttes and the Devils Tower. the lat- 
seaman Thomas Wyndham (c. 1510-j3), an account of whose ter a prominent erosion remnant of volcanic intrusion. The higher 
voyage to Morocco in 1552 is printed in Richard Hakluyt's levels of the Bighorn range have been modified by local glaciation, 
Voyages. giving glacial cirques, alpine peaks and many mountain lakes and 

WYNTOUN, ANDREW OF (?1350-?1420), author of a \\-aterfalls. Several small glaciers still remain about the shoulders 
long metrical history of Scotland, called the Orygy~cale Cronykil of Cloud peak (13,165 f t . ) ,  the highest summit in the range. 

of Scotland, was a canon regular of St. Andrews, and prior of St. The various ranges in the northwestern part of the state form 
Serfls in ~ ~ ~ h l ~ ~ ~ ~ .  H~ wrote the Chvonicle a t  the request of his some of its most magnificent scenery. A vast portion of this has 
patron, Sir ~~h~ of Wemyss, lvl.hose family, a t  Wemyss castle, been set aside as Yellowstone National park, but areas in the 
Fifeshire, retained possession of the oldest extant manuscript of Absarokas. east of the park? are also beautiful. Just south of the 
the work. The subject is the history of Scotland from the mythi- park. the Teton mountains rise abruptly from Jackson Hole to 
cal period (hence the epithet "original") down to the accession of elevations of 12,000 and 13.000 ft. In the Wind River range, 
James I in r406. The earlier books are of no historical value, farther southeast. are Gannett peak (13,785 ft.) ,  the highest ~ o i n t  
but the later have in all outstanding matters stood the test of in the state. and Fremont peak (13.730 i t . ) .  
comparison with contemporary records. The philological interest In addition to the hot springs of the yellowstone region, men- 
is great, for few works of this date, and no other of like magni- tion should be made of large hot springs (temperature about 135' 
tude, are extant in the vernacular. F.i at Thermopolis and Saratoga. 

The test is preserved in eight manuscripts, of which three are in the About t~vo-thirds of Wyoming is drained by branches of the 
~ ~ i t i ~ h  museum, the ~~~~l (17 D. xx), the Cottonian (Nero D. Xlissouri river, the most important being the Yelloulstone, Big- 
and the Lansdowne (197); two in the Advocates' library, Edinburgh horn and Po~vder rivers, flowing north, and the Cheyenne and 
( I ~ ,  2 ,  3 and 19, 2, 4), one at Wemyss castle (24.5.) ; one in the univer- North Platte. flo\ving east. The Green river, a branch of the Colo- 
sity library at St. Andrews, and one, formerly in the possession of the 
Boswells of Auchinleck, now the property of John Ferguson, D ~ ~ ~ ,  rado. drains the southwestern part of the state.   he snake river, 
~ ~ ~ ~ i ~ k ~ h i ~ ~ ,  l-he first edition of the Chronicle (based on the ~~~~l floxving into the Columbia, heads in the southern part of yellow- 
manuscript) was published by David Macpherson in 1795;  the second stone National park and floxvs southwest through the beautiful 
by David Laing, in the series of "Scottish Historians" (Edinburgh, valley knoTTn as Jackson Hole into Idaho, Along the \\~estern 
1872 1. Both are superseded by the elaborate edition by Amours for the border the B~~~ river takes its course a short distance. draining Scottish Text society (1906). 

ultimately into the Great Divide basin. Southwest of the centre 
WYOMING, popularly known as the "Equality state," is one of the state is an area with no drainage, the streams emp- 

of the central western states of the United States. I t  is bounded 
tying into desert lakes, 

north by Montana, east by South Dakota and Nebraska, south by \q:yoming soils are thin but fertile when irrigated, G~~~ or 
colorado and ~ t a h  and west by Utah, Idaho and Montana. In- brolvn arid-region soils predominate. More than one-third of the 
cluding 17ello\vstone National park (over which the federal gov- state is organized in soil-conservation districts. ~h~~~ is some 
ernment has exclusive jurisdiction and control; area 3,186 sq.mi.), o\rergrazing in droIlght years but otherwise grazillg is well con- 
Wyoming has an area of 97,914 sq.mi., of which 503 sq.mi. are trolled in the state, 
water surface; among the states it ranks ninth in size. East and Climate.-It is dificult to generalize about W T ~ ~ ~ ~ ~ ~ * ~  climate, 
Ivest the state has an extreme length of 355 mi., and and since the varied and rugged topography makes corresponding local 
south an extreme breadth of 2 7 7  mi. In shape it is an exact rec- ~rariations. Precipitation for the state averages 14.79 in. annually, 
tangle. The.name "Wyoming," originally bestowed upon the \Vy- but it varies from about 6 in, in the lower ~ i ~ h ~ ~ ~  basin, sweet- 
oming valley in Pennsylvania, is a corruption of a l ~ o r d  of the ,ater county and lolver iVind river valley, the driest portions, to 
Delaware Indians meaning "upon the great plain"; it is not known 35 in, in the mountains bordering on ~ ~ l l ~ ~ ~ ~ ~ ~ ~  ~ ~ ~ i ~ ~ ~ l  park. 
who first applied it to the state. The nickname "Equality state" 1, the region of the southeastern counties the average 
derives from the fact that Wyoming was the pioneer in woman annual rainfall is 13.99 in. E~~~ of the continental divide about 
suffrage. Wyoming was admitted to the union in 1890 as the 43th 70% ,f the precipitation occurs between ~ ~ ~ i l  and september. 
state. The state flower is the Indian paintbrush (Castilleja lin- ~ h ,  cool summer months of the mountain regions lower the aver- a~,iuefolia), the state bird: the meadow lark (Stz~mella neglects). age temperature of the state materially. The annual mean for the 
The flag has a blue field bordered in white and in red; the field valleys is 46" F, and for  the mountains, 360. l-he average of 243 
bears a white silhouetted buffalo on which is represented the great weather stations, well distributed over the state, gives a day aver- 
seal of the state. The capital of Wyoming is a t  Cheyenne. age for Tuly of 83' and a night average of 50": for Tanuarv 

PHYSICAL GEOGRAPHY 

Phys ica l  Features.-IVyoming is situated between approxi- 
mately 104" 3' and 111" 3' W. and 41" and 45" N. The Great 
Plains. ni th  an elevation of from 5,000 to 6,000 ft.  over much of 
the state, consist of flat or gently rolling country, barren of tree 
growth but often covered with nutritious grasses and possessing a 
soil rich in the mineral elements necessary for plant life which 
it produces abundantly when it receives sufficient moisture. Ero- 
sion buttes and mesas occasionally rise as picturesque monuments 
above the general level of the plains, and in the vicinity of the 
mountnins the plains strata, elsewhere nearly horizontal, are bent 

- .  
the averages are, respectively, 21' and ?I". The portion of thk 
state west of the divide has a lower average and longer winters 
than that east of the divide. The cold spells are not severe, 
since their chilling effect is modified by the normally low humid- 
ity. 

Vegetation a n d  A n i m a l  Life.-On the treeless plains there 
are short, tough grasses of many varieties. In drier areas sage- 
brush, greasewood and other shrubs are found. 

Wyoming still abounds in game animals, most of them (except 
the antelope) concentrated in the forested areas. The game popu- 
lation of the state is estimated at  nearly 300.000, including 35.000 
elk, 125,000 mule deer, 5,000 white-tailed deer, 110,000 antelope 



WYOMING PLATE I 

P H O T O G R A P H S ,  ( T O P )  G R A N T  M. H A I S T ,  ( B O T T O M  L E F T :  S C R E E N  T R A V E L E R  F R O M  G E N D R E A U ,  ( B O T T O M  C E h T R E )  R A Y  A T K E S O N .  (BOTTOM R I G H T 1  D A V I D  W .  C O R S O N  F R O M  A. D E V A N E Y  

L A N D  AND WORK I N  W Y O M I N G  

T o p :  Mt. Moran, across the Snake river, one of the Grand Teton mountains h igh  is based upon a ridge of sedimentary rock which itself rises 600 ft. 
which rise f rom Jackson Hole, Wyoming above Belle Fourche river. President Theodore Roosevelt in  1906 made 

B o t t o m  le f t :  Shearer a t  work on a sheep ranch. Wyoming is one of the the tower area the first U.S. national monument 
largest sheep-producing areas in the U.S. B o t t o m  r i g h t :  Cowboys branding a calf after a round-up near Jackson 

B o t t o m  centre: The Devil 's Tower, a mass of igneous gray rock 600 ft. 



PLATE 11 WYOMING 

P H O T O G R A P H S  ( T O P  L E F T )  E R N S T  P E T E R S O N ,  ( T O P  R I G H T )  H A R M S T R O N G  ROBERTS, ( C E N T R E  R I G H T )  C H A R L L S  J .  O E L O E N ,  ( D O T I O M  L E F T )  G i i Y I G  W.  C O R B O N  F R O M  A .  D E Y A N E I .  
( B O T T O M  R I G H T )  J O S E F  M U E N C H  

PARKS A N D  MOUNTAINS I N  W Y O M I N G  

T o p  l e f t :  Old Fai thfu l  geyser in Yellowstone National Park, so-called be- guide and pioneer, was later a stagecoach stop and mi l i t a ry  station. The 
cause of the regularity of the eruptions which occur a t  intervals averaaing Post Trader's store now is a museum and the site a state park 
6 5  minutes B o t t o m  r i g h t :  Independence rock, a gray-brown granite monolith on the 

T o p  right: Stacking oats a t  Kelly, the Grand Teton mountains in the north bank of the Sweetwater river. Pioneers t ravel ing westward in-  
background scribed their names upon the rock and thousands of these names remain 

Centre r i g h t :  Cowboys' saddle horses graze on mountain pastures clearly readable 
B o t t o m  le r t :  For t  Bridger, founded in 1842 by J i m  Bridger, mountain 
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(pronghorn), 5,000 moose, 10,000 black bears, 80 grizzly bears 
and 3.000 mountain sheep. Streams and lakes in all sections of 
the state have excellent trout fishing, principal varieties being 
the native cutthroat, brook, rainbow, brown, Mackinalr and golden. 
Warm-water species, such as bass, crappie, sunfish and catfish, 
also are available in certain waters. The sage grouse is the state's 
most widely distributed game bird. Several other species of grouse 
inhabit the mountains, and pheasant, chukar, Hungarian partridge 
and wild turkey have been introduced. Among small mammals, 
ground squirrels, grasshopper mice, wood rats, pocket gophers, 
kangaroo rats, ferrets and moles are common in the sagebrush 
and greasexvood flats; cottontails, jack rabbits and prairie dogs are 
found in the plains area. 

Parks,  Historic Sites and Recreation.-One-fourth of IVy- 
oming's area is given over to national parks and forests and the 
Wind River Indian reservation. ITello\~-stone and Grand Teton 
National parks and Devils Tower National monument are perhaps 
the greatest tourist attractions in the state, but its history is re- 
flected in many other monuments. Ft .  Laramie. a fur-trading 
(1834-49) and military post (1849-90), located in the eastern part 
of the state, 80 mi. K. of Cheyenne, has been restored by the na- 
tional park service since it was made a national monument in 1938. 
Ft. Bridger, where the mountain man Jim Bridger erected a trading 
post in 1843, is now a state park with a museum in southwestern 
IVyoming. Independence rock is located in the central part of the 
state. 55 mi. S.W. of Casper; on this landmark many Oregon trail 
travelers carved their initials, as they did on Register cliff. near 
Guernsey. South pass, the great gateway to the west, in west 
central R'yoming, is crossed by a good paved highway. 

What is usually recognized as the first dude ranch in the west 
uas  established by the Eaton brothers west of Sheridan in 1904. 
Thereafter, dude ranches, specializing in the entertainment of pay- 
ing guests, multiplied. Many residents of the state gain a liveli- 
hood by catering to the requirements of dudes or the multitude of 
other tourists a h o  visit the state every summer. The rodeo i q . ~ . )  
is a favourite state sporting event, the most famous being that held 
at  the annual Frontier days celebration in Cheyenne. 

HISTORY 

Wyoming contains land from all four of the principal annexa- 
tions nhich made up the territory of the U.S. aest  of the Missis- 
sippi river. Except for a small portion in Smeetrvater and Carbon 
counties. the land east of the continental divide was acquired from 
France by the Louisiana Purchase of 1803. The remaining portion 
came from nfexico in 1848 and Texas in 1845 and 1850. The 
north~vestern corner of the state, drained by the Snake river into 
the Columbia, formed a part of the old "Oregon country." held 
jointly by the U.S. and Great Britain until the British relinquished 
their claims in the treaty of 1846. The portion of the state drained 
southwest into the Colorado river or into the Great Divide basin 
was secured by the Mexican cession of 1848. 

E x p l o r a t i o n  a n d  F u r  Trade.-There are legends of Spanish 
exploration of Wyoming, but so far they are unconfirmed by docu- 
mentary evidence. The Verendrye brothers traveled south~lest 
from the Mandan villages in 1742-43 and may have reached the 
Bighorn mountains, but the vagueness of their journals makes it 
impossible to determine the fact with certainty. John Colter, a 
member of the Lewis and Clark expedition (1804-06) who left 
that body on their homeward trip and plunged back into the rvilder- 
ness as a free trapper, is the first white man known definitely to 
have entered the state. Doubtless there mere other wanderers be- 
fore him whose tales are forever lost. Colter trappd to the east 
and south of Yellowstone National park, and finally, in 1807, 
crossed that wonderland itself and brought to the norld the first 
11em7s of its strange phenomena. Four years later an expedition 
of more than 50 men, commanded by SVilson Price Hunt and bound 
overland to the mouth of the Columbia to begin the American fur 
trade in that region, entered northeastern Wyoming, proceeded 
south and west around the Bighorn mountains, across the conti- 
nental divide through Union pass and on by the Snake river valley 
into Idaho. In  1812 several of the same party, led by Robert 
Stuart, returned over a more southerly route, passing near if not 

actually through South pass before striking the Sweetwater and 
continuing eastward along the North Platte river. 

I n  the fo l lo~~ing  years a number of free trappers and employees 
of the various St. Louis fur companies trapped in eastern Wyo- 
ming, but not until the spring of 1824 was the continental divide 
again croqsed, this time by Thomas Fitzpatrick, leading a detach- 
ment of William Henry Ashley's fur traders across to new grounds. 
Fitzpatrick is often given the credit for the discovery of South 
pass, and he was the first to make it knonn. I n  the period 1825- 
40,  the era of the mountain men, a fur-trade rendezvous was held 
each year at  a predetermined place in Wyoming, Utah or Idaho. 
Twelve of these asseinblies were held in the neighbourhood of 
South pass in Wyoming. The rendezvous was a gathering of In-  
dians, fur traders and company employees for the purpose of meet- 
ing the pack trains of the company and exchanging the furs for 
next year's supplies. Hundreds of tents and tepees mould dot the 
river bottoms during the frontier's one great social event. I n  1834 
F t  Laramie was built by the traders at  the confluence of the Lara- 
mie and North Platte rivers in eastern n7yoming, and it served as 
a centre for the fur trade until 1849 when the U S. government pur- 
chased it to use as a military post for the protection of emigrants. 

O v e r l a n d  E m i g r a t i o n  a n d  Railways.-Overland emigration 
through Wyoming began in 1841 when the first train of settlers 
passed over the Oregon trail ( q . ~ . ) .  Movements increased stead- 
ily during the next few years, and in 1847 they were swelled by the 
LIormon emigration, which followed the Oregon trail over the pass 
and then branched southwest past Ft.  Bridger, built by Jim Bridger 
on Black's fork of the Green river. 

The first rush to California came in 1849, the forty-niners fol- 
lowing the Oregon trail through Wyoming and branching south- 
nest after they entered Idaho. The first stagecoach line over this 
route, a monthly service to Salt Lake City, started in 1851. I n  
1858 a daily line from Atchison to San Francisco was traveling 
the trail. In 1860 the pony express (g.v.) was established, and 
in the folloning year the first telegraph line to the Pacific was con- 
structed across LVyoming along this route. 

By 1862. however, Shoshone and Sioux depredations were so 
constant that it became necessary to move the stage line to a south- 
ern route nearly parallel with the present Union Pacific railroad. 
Government troops were detailed to protect the stage stations, 
emigrant trains and freighting trains. Indian hostilities increased 
thereafter, reaching a climax in 1865 and 1866. I n  the latter year 
troops were sent north of Ft .  Laramie to establish garrisons for 
the purpose of keeping open the Bozeman road to the Montana 
gold mines. The garrisons a t  Ft .  Reno, Ft.  Phil Kearny and Ft.  
C. F.  Smith were in the hunting ground of the Sioux. I n  Dec. 1866 
Col. William J .  Fetterman and 81 men were ambushed and killed 
near Ft.  Phil Kearny. War continued with the Sioux until a pre- 
carious peace was made in 1868 with their chief, Red Cloud. At 
that time garrisons were withdrawn from the Bozeman .oad, and 
few ~ i~hi tes  ventured into northern Q'yoming until the army cam- 
paigns of 1 8 i 6  made the area safe. 

The Union Pacific railroad began to build across the state in 
1867 and pushed rapidly forward. Cheyenne and Laramie (9q.v.) 
were founded at  this time. 

T e r r i t o r y  a n d  State.-In order to protect and govern new set- 
tlements along the railnay the territory of Wyoming was organized, 
including parts of the Dakota territory, Utah and Idaho. The Wy- 
oming Organic act was approved July 25, 1868, but the territorial 
government was not formally inaugurated until April 15, 1869, 
when the governor and secretary took the oaths of office. Chey- 
enne was designated the territorial capital. 

For years most of the people of the territory lived in towns 
along the Union Pacific railroad in southern Wyoming, and the 
only sizable community, other than Indian, a t  a distance from the 
railroad n a s  in the South pass region where gold discoveries in 
1867 and 1868 served as a magnet to settlers. The first land office 
mas opened in Cheyenne in 1870, and the first homestead entry 
was completed in 1871. 

The Wyoming constitutional convention met at  Cheyenne in 
Sept. 1889 and drew up the constitution that was subsequently 
adopted a t  a special election on Nov. 5, 1889. On July 10, 1890, 
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Wyoming was admitted to the union as the 44th state in spite of 
its deficiency of population (only 62,500). 

R a n g e  Wars.-Wyoming did not a t  first prove attractive to 
homesteaders except in the best valleys along the Union Pacific. 
Instead it was discovered that the bunch and buffalo grass of the 
plains made excellent feed for cattle. Kot only did they fatten 
on it in the summer, but the thick ripe bunches, retaining all their 
nutritious food elements, penetrated the thin snows of the ~ ~ i n d -  
swept plains, enabling the herds to Iive and thrive all winter ~ ~ i t h -  
out extra food or care. Also. cattle could be grazed a t  a distance 
from the railroad and, when ready for market, transported them- 
selves. Soon great herds mere on the way north from the over- 
stocked ranges of Texas, cowboys driving them up the "long trail" 
to the tune of 

Whoopee ti yi yo, g!t along little dogies, 
For you know Wyoming will be your new home, 

and other trail songs. By the early 1880s the ranges of Wyoming 
were well stocked. Herds increased rapidly and almost without 
expense. Only a "home ranch" for headquarters was necessary, 
and the herds ranged far and wide on the public domain. 

The cattle industry then entered an era of troubles. The range 
became overstocked. Market prices dropped. Thieves, called 
rustlers, made inroads on the herds. The latecomers-many of 
them Englishmen, Scots and Americans from the eastern seaboard 
-found their expectations of profit unrealized. Absentee owner- 
ship spread. Then came the worst blow of all: during the dread- 
ful winter of 1886-87, one-sixth of the 'cattle perished from lack 
of water and feed. When those cattlemen who were not bankrupt 
began to rebuild the industry, they proceeded more cautiously. 

The territorial governor, Thomas Moonlight (1887-89), insisted 
that the open range be broken up into small farms. Though he 
could not force the legislature, which was still dominated by the 
cattlemen, to legislate on this, many small settlers accumulated in 
northern Wyoming, particularly in Johnson county. Many of 
these small settlers, or nesters, had come before the winter of 
1886-87, needing no invitation from a sympathetic governor. 
Cattlemen who had herds in Johnson county attributed part of 
their losses to rustling by some of -the small settlers. Unable to 
secure convictions in the local courts, the cattlemen in 1892 dis- 
patched an expedition of more than 50 armed men from Cheyenne 
to the trouble area, carrying a list of names of men who were to 
be murdered. After two of the "rustlers" had been killed. how- 
ever, the cattlemen's party was besieged by a numerically superior 
Johnson county force led by the sheriff. Hostilities were termi- 
nated abruptly by the arrival of U.S. troops. Thereafter the cat- 
tlemen, as a group, permitted the constituted authorities to control 
rustling, although a few, as individuals, hired the notorious Tom 
Horn to shoot down intruders on cattle ranges. 

With the decline of cattle raising, sheep raising began to in- 
crease. The first large herds reached the state in the late 1880s. A 
long feud mas also waged between the cattlemen and the sheep- 
men, for the sheepmen tried to force their way into ranges already 
occupied. Cattlemen claimed that cattle ~ ~ , o u l d  not go where sheep 
had grazed, and that the sheep destroyed the range and polluted 
the water holes. An imaginary "dead line" was drawn by the cat- 
tlemen beyond which sheep must not go. Herders violated this 
arbitrary law a t  their own peril; the annals of Wyoming record 
several cases in which wagons were burned, herders killed and 
sheep scattered or killed. After five cattlemen were convicted and 
sent to the penitentiary in 1909 for killing two sheepmen and a 
herder in the Tensleep raid, the attacks upon sheepmen ceased. 

F e d e r a l  Lands.-Spokesmen for the cattlemen and sheepmen 
early found a common enemy in officials of the federal govern- 
ment, although their hostility never involved violence. Public- 
land policies of the federal government annoyed the livestock men. 
In  particular the government xvas alleged to be too arbitrary and 
too niggardly in its distribution of permits for grazing on the 
public lands. Fear that grazing privileges would be lost was one 
of several iactors in the bitter opposition to Pres. Franklin D. 
Roosevelt's creation of the Jackson Hole National monument of 
221,610 ac. in 1943. The controversy was settled by compromise 
in 1950 when most of the land in dispute was added by congres- 

sional action to the Grand Teton National park and grazing use 
of federal lands within the park was permitted. 

Politics.-Except during the New Deal era of the 1930s. Re- 
publicans usually have dominated Wyoming state politics but in 
the 1958 elections the Democrats recaptured control of the state- 
house for the first time in 20 years. In presidential elections from 
1896 on the voters supported the winner, whether Republican or 
Democrat, except in 1944 when they preferred Thomas Dewey to 
Franklin D. Roosevelt and 1960 when they chose Richard M. 
Nixon over John F. Kennedy. Voters of the state often have been 
ready to support the man rather than the party. Despite changing 
fortunes of the two major parties the state was represented in the 
U.S. senate by Francis E. Warren (Republican) for 37 years before 
he died in 1929; by John B. Kendrick (Democrat) from 1917 un- 
til his death in 1933; and by Joseph C. O'Mahoney (Democrat), 
1934-53, 1955-61. 

GOVERNMENT 

Wyoming is governed under the constitution approved in 1889, 
as amended. Every citizen olrer 21 years of age who has lived in 
Wyoming one year, in the county where he is to vote 60 days and in 
the election district 10 days, who can read the constitution of the 
state and who is not insane, an idiot or a person convicted of 
infamous crimes (unless restored to his civil rights) has the right 
of suffrage. 

At the first territorial legislature, held in Cheyenne in Dec. 
1869, women of Wyoming mere given the right to vote at all elec- 
tions. This right was confirmed by an equal suffrage clause in 
the state constitution. Wyoming thus was the first state to grant 
full woman suffrage. Congressional approval of the constitutional 
provision recognized the success of the experiment that had been 
carried on for 21 years in the territory and that had attracted wide- 
spread attention. Wyoming's pioneering in woman suffrage has 
been attributed variously to the determined efforts of Esther 
Hobart Morris, to the legislative leadership of Col. W. H. Bright, 
to a desire for free publicity for the territory and to the scarcity 
of women. 

Execut ive Branch.-The chief executive officer is the gover- 
nor. Other elective executive officers are the secretary of state, 
auditor, treasurer and superintendent of public instruction. All 
hold office for four years. Not only do they direct their own de- 
partments but, together with appointed officers, they also serve 
on many executive boards, such as the state board of land com- 
missioners, state board of pardons, board of state supplies, state 
farm loan and fiscal board and state historical board. A number 
of executive officers are appointed by the governor and are re- 
sponsible to him. 

Legislature.-The legislature is composed of a senate of 2 7 
members and a house of representatives of 56 members. Four of 
the 23 counties have two senators, the others one. The number 
of representatives in the lower house varies from one to six per 
county, Laramie and Natrona counties having six. The state 
constitution makes reapportionment mandatory after each decen- 
nial census, but no reapportionment bill was passed in the 1940s or 
1950s. Consequently rural areas were overrepresented. 

The regular sessions of the legislature meet in Cheyenne on the 
second Tuesday in January every odd-numbered year and may 
continue 40 days. The governor has the power to veto any bill, 
but i f  upon reconsideration it is repassed by a two-thirds majority 
in each-house it becomes a law without the governor's signature. 
The governor may veto any item in the appropriations bill. Spe- 
cial laws are not to be passed where a general one may be made 
applicable. 

Judiciary.-The supreme court of Wyoming has four justices, 
elected by the voters for terms of eight years. Two terms of the 
supreme court are held annually, one in April and the other in Oc- 
tober. A special term can be held when t ~ v o  justices so vote. 
There are seven judicial districts and 11 district judges, four 
districts having 2 judges each. Regular terms are held in each 
district. Each of the district judges is elected by his district for 
a six-year term. The counties are also divided by the county 
commissioner into judicial districts for which the voters of the 



district elect a justice of the peace. Incorporated towns and 
cities have municipal courts and police justices. 

Finance.--Chief sources of government revenue in 1F7yoming 
are sales and use taxes (the 2y0 excise tax on retail sales was intro- 
duced in 1935). liquor commission revenues from liquor mhole- 
saling, and state property taxes. Each person betneen the ages 
of 21 and 50 is subject to a $2 school poll tax. .4 state tax of four 
cents per gallon is levied on all gasoline used or sold for domestic 
consuniption. Of the state's bonded debt a large proportion rep- 
resents bonds issued for construction of buildings at the Univer- 
sity of Wyoming; it n a s  planned that these would be retired from 
building revenues and from oil royalties from federal lands in the 
state. 

POPULATION 

The population of TL7yoming in 1870 was 9.118; in 1890 it was 
62,555; in 1910, 145.965; in 1940, 250.742: in 1950, 290.529; and 
in 1960.330,066. This last figure represented an increase of 13.6% 
over the population in 1950. The population per square mile in 
1960 TTas 3.4, as compared with 3.0 in 1950 and 2.6 in 1940, and 
with 49.6 for the U.S. in 1960. 

Wyonzing: Places of 5,000 or More Popr~lation (1960 Census)* 

Place 
Populat~on / 1960 1950 I 1940 I 1920 i 1900 / 

*Populations are reported as constituted a t  date of each census. 
S o t e :  Dash indicates place did not exist during reported census, or data not available. 

Total state . . . 1330,066 
Casper . . . . , 38,930 
Ches-enne . . . 43,505 

Of the 1960 population. 187.551 or 56.8% lived in incorporated 
places of 2.500 or more, as compared with 49.8% in 1950 and 
37.375 in 1910. 

The number of occupied dwelling units (or households) in 1960 
was approximately 99,187, as compared with 84,000 in 1950 and 
69,000 in 1940. The average population per household had de- 
clined from 3.6 in 1940 to 3.5 in 1950 and to 3.3 in 1960. 

The population of the state was distributed by colour and na- 
tivity in 1950 as follov-s: 97.8% white; and 2.2% nonwhite, mainly 
Indians. There were 113.4 males per 100 females in the white 
population; 6.3% of the population was 65 years old or over. Of 
the total number of employed niales in 1950, 24.6% were engaged 
in agriculture, 10% in mining, 10.6% in construction, 75% in 
manufacturing, 14.9y0 in transportation, etc., and 14% in whole- 
sale and retail trade. 

In mid-19th century many Sioux: Cheyenne, Arapaho. Crow and 
Shoshone Indians still lived in the Wyoming country. Only the 
eastern Shoshone and the northern Arapaho remain. These two 
tribes share the LVind River reservation in the west central part 
of the state. In  1956 there were 1,652 Shoshone and 2,040 Arap- 
aho on the reservation. 

Laramie . . . . 
R a m h n s .  . . . 
Ri7-erton . . . . 
Rock Springs . . . 
Sheridan . , . . 
1Vorla11d . . . . 

EDUCATION 

17,520 
8,968 
6,815 

10,371 
11,651 

5,806 

Publ ic  Schools.-In territorial Wyoming the great distances, 
small population and meagre resources meant slow development 
for education. There were few children, the greater part of the 
population consisting of unmarried males. The first territorial 
legislature provided for school districts and school boards, and 
in 187i  school attendance for a t  least three months each year was 
made compulsory. In  outlying districts the schoolhouse became 
the community social centre. The teacher was often a young 
\Toman from the east who was courted by c o ~ b o y s  of the neigh- 
bourhood. Few women teachers in either t o m  or country re- 
mained long unmarried. 

In  the territorial ~ e r i o d ,  first the auditor and later the librarian 
served as exofficio superintendent of public instruction. After 
statehood, the department oi education \\-as headed by an elective 
superintendent of public instruction (generally a woman) who ap- 
points, with the approval of the governor, a state board of educa- 

tion of six members who serve without salary for six-year terms. 
TKO are appointed in each odd-numbered year. The superintend- 
ent also appoints three assistant superintendents, for instruction, 
administration and special services, who supervise the work of the 
three.divisions of the department. 

A school-district reorganization law was enacted in 1947 which 
permitted county committees to arrange for redistricting. In  1948 
the electorate passed a constitutional amendment permitting a 
property-tax levy for the support of public schools. The legisla- 
ture in 1955. in order to raise standards and to aid poorer school 
districts, established a Foundation program, which equalizes edu- 
cational opportunity, both assets and expenses being considered 
in the formula for distributing state aid. The fund from which 
money is distributed includes money from oil royalties and from 
the state's levy for public schools. 

In  1959 the legislature passed an enabling act permitting the 
acceptance of Sational Defense Education act funds, stipulating, 
however. that the federal aid could be accepted only if the state 
board of education resolved that there n a s  need for federal iunds 
that could not be met in the state, and if the federal government 
budget mas in balance ior the year concerned. 

The cost of education per child in Wyoming is fourth highest 
in the nation; school cost per adult is second. By the late 1950s 
about 75,000 children were enrolled annually in the public schools. 

H i g h e r  Education.-The Cniversity of Wyoming (established 
in 1886), the only four-year institution of higher learning in the 
state, is a t  Laramie. I ts  eight colleges are agriculture, arts and 
sciences, commerce and industry, education, engineering, law. phar- 
macy and nursing. The university registers about 4,000 students 
annually and has a full-time faculty of more than 250. The main 
library has 300,000 volumes, exclusive of documents. After LVorld 
War I1 an extensive building program was carried on a t  the Lara- 
mie campus. 

Five junior colleges were established after World War 11, a t  
Casper, Sheridan. Powell, Torrington and Rock Springs. They 
became community colleges, supported mainly by local school dis- 
tricts, ni th  some additional funds derived from state legislative 
appropriation. 

HEALTH, WELFARE AND CORRECTIONS 

The state board of charities and reform, composed of the five 
elective officials of the state government, supervises the state 
institutions: a penitentiary at  Ran-lins, training school for delin- 
quent boys at  Worland, training school for delinquent girls a t  
Sheridan. hospital for the mentally ill at Evanston, hospital for 
the mentally deficient and epileptic at  Lander, sanatorium for the 
tubercular a t  Basin. home for the aged at Thermopolis, home 
for dependent children at  Casper and soldiers' and sailors' home 
a t  Buffalo. There is also a small prison farm a t  Riverton, and 
the legislature in 1959 established a state school for the deai a t  
Casper. The blind are cared for at state expense in schools of 
neighbouring states. 

The state department of public welfare, also made up of the 
five elective state officials, disburses funds for all public-~x~elfare 
programs, allnost one-half of the money going for old-age assist- 
ance. 

THE ECONOMY 

Agriculture.-One-half of Lt'yoming, or about 3 1,000.000 ac., 
is classed as ranch and farm land; less than 10% of this is crop- 
producing, the remainder being grazing land. Scanty rainfall and 
limited irrigation-nater resources preclude any considerable in- 
crease in cropland. Of the 3,000,000 ac. of cropland, about 2.000,- 
000 ac. have the benefit of irrigation; the balance is dry-iarmed. 
Dry-land farming is carried on mainly in the eastern part of the 
state. while production of irrigated crops occurs in many sniall 
areas scattered over the state along the river systems. Chief crops 
are hay. \\heat, oats. barley, potatoes, rye and corn. 

The extensive grazing lands of SL'yoming. a i t h  insufficient rain- 
fall for profitable cultivation, favoured livestock raising from 
territorial days (see H i s t o ~ y ,  above). Until the disastrous \Tin- 
ter of 1886-87 cattle were most important: there were about 
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2.000,000 cattle in the territory in 1886, a total never approached 
since that time. On the other hand the number of sheep increased 
from approximately 500,000 in 1886 to about 6.000,000 in 1909, 
peak for sheep in Wyoming history. I n  1909 there mere approxi- 
mately 765,000 cattle. I n  the half century after 1909 labour short- 
ages and less promise of profit in sheep caused a preference for 
cattle most of the time. I n  the early 1960s there were about 
1,000,000 cattle and calves and 2,250.000 sheep and lambs. Not 
much of the old antagonism between sheepmen and cattlemen re- 
mained, and some leading stockmen had both cattle and sheep, or 
moved from one to the other with changing price patterns. 

Wyoming has long ranked among the leading states in wool pro- 
duction, usually being second only to Texas. Some sections of 
the state, notably the Red desert in the south central part. provide 
excellent forage for sheep but are not suitable for cattle. The state 
made strenuous efforts after nTorld War I1 to obtain ~vool-process- 
ing industries, which would stimulate wool growing, but these ef- 
forts failed. 

Hogs have never been numerous in Wyoming; there were only 
about 45,000 in the late 195Os, a t  which time there were 50,000 
horses and mules (the smallest number in recent history) and 450,- 
000 chickens. Turkeys, which were numerous in the 1920s and 
1930s, virtually disappeared thereafter. Marketing problems and 
the high price of feed restricted the expansion of dairying; there 
were only about 40,000 milk animals in the state in the late 1950s. 
Goshen county in the eastern part of the state and Star valley in 
Lincoln county in the 1%-estern part stress the dairying industry; 
there are, of course, small dairy herds in the vicinity of every 
town. 

The average size of Wyoming farms and ranches is over 3,000 ac. 
Mining.-Spurred on by rich discoveries in neighbouring ter- 

ritories, prospectors searched Wyoming thoroughly for gold and 
silver in the 19th century. They found barely enough to keep their 
hopes alive. Their greatest success was in the South pass region 
where gold valued at  $2.000,000 was produced in the boom period 
1867-73. Wyoming's principal mineral resources proved to be 
petroleum and coal, and petroleum came to be of most importance. 

The presence of oil was recognized long before the name ivy- 
oming Tvas applied to the area. Oil springs were noted by Capt. 
Benjamin Bonneville in 1832, and not many years thereafter 
travelers on the Oregon trail were scraping up some of this oil and 
mixing it with flour to make axle grease. Not until 1883 was a well 
drilled. Marketing difficulties held the industry back until World 
War I when a boom developed that lasted until 1923. Output 
reached a peak of 44,755,000 bbl. in that year, with the greatest 
activity in the Salt Creek field in Natrona county north of Wyo- 
ming's "oil capital," Casper. Subsequently production dropped 
off to 13,650:000 bbl. in 1935. I n  the 1940s higher prices and more 
favourable government leasing policies stimulated the industry. 
Intensive geophysical search and widespread wildcatting brought 
many new discoveries. A second peak in production was attained 
with 115!393,000 bbl. in 1958, highest on record. b'yoming geol- 
ogists had concentrated on the search for domes, but in the 1940s 
it n7as learned that much IVyoming oil lay trapped under diverse 
geological conditions, and fields were developed on the ends of 
domes in areas long rejected by geologists; also, traps formed by 
variations in sands were located. Deep drilling became an impor- 
tant factor. A \veil producing from a depth below 10,000 it .  was 
drilled in 1946, and many other deep-producing wells were drilled 
thereafter; one produces at  15,920 ft. in the West Poison Spider 
field. By 1958, 21 of the state's 23 counties were producing oil, the 
leading counties, in order, being Park, Hot Springs, Fremont, Big 
Horn and Natrona. The state's cumulative production to 1959 
was 1!659,232,000 bbl. of oil. and proved underground reserves 
totaled 1,499,000,000 bbl. in that year; in the latter respect Wy- 
oming ranks fifth among the states. 

Part of Wyoming's crude oil is processed in refineries within the 
state, and part is piped to refineries in other states. Various abor- 
tive attempts were made beginning in 1924 to establish a severance 
tax. Such a tax proposal \\-as a principal issue in the gubernatorial 
campaign in 1950, and legislators regularly considered but rejected 
severance-tax bills thereafter. 

Oil-shale reserves occur in southwestern Wyoming and neigh- 
bouring states At the end of World 'Cliar I1  the U S bureau of 
mines built a $500,000 oil-shale laboratory at Laramie where ex- 
periments were begun on the extraction of oil from shale. 

Next to petroleum. coal has been the most important mineral 
in Wyoming. The U.S. geological survey in 1950 reported that 
Wyoming was first among the states in coal reserves with 121,- 
000.000.000 tons, including 13,000.000,000 tons of soft coal and 
108,000.000.000 tons of subbituminous coal. Production of coal 
declined, however, after World War 11. 

Other minerals produced in Wyoming include uranium, iron ore, 
trona and bentonite. Minerals such as gold and silver. which 
stirred the imagination of many people in Wyoming's early history, 
were not produced in the second half of the 20th century. Mines 
in the Encampment area had produced copper to the value of 
$2,000.000 in the first years of the 20th century, but no copper was 
produced in the late 1950s. Wyoming ranks second among the 
states in uranium ore reserves, and its production from these re- 
serves is expected to increase. 

Forests a n d  Lumber.-One-seventh of Wyoming's area is in 
nine national forests: Bighorn, Bridger, Medicine Bow, Shoshone, 
Teton, Black Hills, Caribou, Targhee and Wasatch. The first five 
named forests lie entirely within Wyoming, the other four only 
partly. 

About 60% of the timber is lodgepole pine. The next most 
abundant varieties are Engelmann spruce and alpine fir. which dis- 
place lodgepole pine at  between 6.000 and 9,000 f t .  above sea lebel. 
I n  addition to these main types are Douglas fir and limber pine, 
both restricted in their distribution to favoured localities, the 
Douglas fir betneen the lodgepole pine and spruce line, especially 
on moist north slopes, and the limber pine on exposed rocky sites 
rising toward the timber line. where it usually takes the frontier 
stand Little timber is cut except in the national forests, where 
lumbering is supervised by the U.S. forest service. Under permits, 
ranchers pasture cattle, horses, sheep and goats in the national 
forests. 

Industry.-Except for petroleum refining, manufactures are 
of little importance in Wyoming, most of them being local in 
character and dependent on local products for their raw material. 
Many efforts have been made since territorial days to bring manu- 
facturing industries to the state, with little success. There are 
12 oil refineries which employ more than one-third of the persons 
employed in manufacturing and pay more than half the wages and 
salaries so earned. Other manuiactures include food and kindred 
products. dairy products, lumber and products, printing and pub- 
lishing and stone, clay and glass products. 

Transpor ta t ion  a n d  Communication.-IVyoming's early 
development was caused by the Union Pacific railroad. nhich was 
laid across the territory in the years 1867-69. Various lines \\ere 
built thereafter. but north-and-south railway transportation re- 
mained inadequate, with no prospect for any extension. The two 
most important systems are the Union Pacific and the Chicago, 
Burlington and Quincy. 

In the late 1950s there mere more than 33,000 mi. of roads and 
highvays in the state, of nhich about 5,725 mi. \?ere surfaced. 
Xearly 1,000 mi. of Wyoming highways mere included in the 31,- 
000-mi. national system of interstate and defense routes. 

Cheyenne aspired to national prominence as an air terminal in 
the 1920s but lost its early leadership. Two local air lines provide 
limited service for most of the larger communities of the state. 
The state has 10 daily and 34 weekly newspapers, and there are 
television stations in Cheyenne, Casper and Thermopolis. 

BIBLIOGRAPHY.-The most important official state reports are the 
biennial repolts of the treasurer, secretary of state, state geologist, 
Board of Equalization, Public Service commission, Highway com- 
mission, department of public meliare, Board of Charities and Reform, 
department of education and Game and Fish commission. The bTyo- 
ming Cooperative Crop and Livestock Reporting service issues many 
reports; the University oi Wyoming offers a variety of publications; 
the LVyoming State Historical department publishes the A n l t a l ~  of 
Wyowzing twice a year. See also the bulletins of the state geologist, 
bulletin no. 17 being a Bibliography and Itzdez o f  W y o m i n g  Geology 
1823-1916 and bulletin no. 45 being Frank W. Oslermald and Doris B. 
Osterwald, FVyo+izing Mineral Resources. Miscellaneous circular no. 28  



WYOMING VALLEY-WYTHE 
of the U.S. department of agriculture deals with the ~Va t iona l  Forests causes of weakness in his nation which ~ u t  off the hour of its 
o j  J V y o n ~ i n g  ( i927).  

Hi i tovy  arzd governinent:  H .  H .  Bancroft, History  o j  Nevada,  Colo- 
rado a i ~ d  Wyo7?zing (1890);  C .  G.  Coutant, I l i s t o i y  o j  JVyolizing 
(1899) ; 1. S. lh r t l e t t  (ed.) ,  History  of Wyoqnifzg (1918) ; Ernest S. 
Osgood, T h e  Day  o j  t h e  Cat t l rn ian (1929) ; Charles Lindsay, T h c  
Big I l o ~ n  Basin  (1932) ; F. Beard (ed.) ,  W y o ~ ~ z i n g  jronz Territoiiul 
Days  t o  t he  Present (1933) ; Writers' Program, IVyonting in the 
"rlmericnn Guide Scries" (1931) ; Marie H. Erwin, I.tryonzz'ng Ilis- 
toviral Blirc. n o o k  (1946) ; Velma 1,infoi-d. Wyort t ing:  Froiztiei State, 
(1017) ; Herman H. Trachsel and Ralph M. Wade, T h e  Gozlerizinent 
nizd .'ldnzini~tratioiz o j  Wyonzinj i  (1953) ; Maurice Frink, C O G  Cozuztvy 
Cavalcade (1915) ; T .  -1. I,arson, I Y y o ~ z i n g J s  W a r  Years ,  1941-1945 
(1954). Currcnt statistics on production, employment, industry, etc., 
ma?. he obtaincd from the pertinent state departments; thc principal 
figures, tuxether ~v i th  the current history, are summarized annuall) in 
thc Writc~r~iczc-a Hook of the 17errr, American edition. (T, ii, La,) 

WYOMING VALLEY, a valley on the north branch of the 
Susquehanna ri\~er in Luzerne county. Pa.. that  as the scene of 
land disputes from colonial times until the end of the 18th cen- 
tury. The  area n.as small, only about 35 mi. wide and 25 mi. long. 
Seeds for a boundary dispute were planted when Charles I1 ap- 
proved the colonial charters of Connecticut in 1662 and Pennsyl- 
vania in 1651. The  Connecticut charter, n i th  the South sea 
(Pacific ocean as the western limit. placed the southern boundary 
of the colony a t  41' N. latitude. X7et Charles I 1  recognized 42" 
N. latitude as the northern boundary of \I:illiam Penn's proprietor- 
ship. Thus. when the Connecticut grant was extended westward, 
i t  overlapped territory placed under Penn's control. 

delivery. T h e  Curse and T h e  Judges are'concerned with the lot 
of the peasants, their ignorance and passions and the pathos of 
their lives. They adapt the form of the Greek tragedies, the 
people of the village forming the chorus which comments on the  
actions of the principal characters. Boleslas the Bold,  T h e  CILZI~CIL  
on  the Rock ,  King Casimir are historical dramas. Wyspianski 
seems to have felt prophetically the approach of a stormy era of 
war and sacrifice which his people must prepare to  meet. World 
IVar I greatly increased his influence and Polish drama of recent 
times has remained under his spell. 

WYSS, JOHANN RUDOLF (1782-1830), Swiss ~vr i t e r ,  
famous for his connection with T h e  Swiss Fa?~zily Robinson,  was 
born March 13, 1782. a t  Berne. where in 180; he became professor 
of philosophy a t  the academy and later chief librarian of the  mu- 
nicipal library. 

H e  was a collector of Swiss tales and folklore. writing Idy l lcn ,  
Volkssagerz, Legenden nrnd Evzalzlungen nus der Sclzz'eiz (I 8 I 5 ) 
and editing the Alpe?zro.sen almanac (181 1-30) with the collab?ra- 
tion of the best Swiss writers of his time. He  completed and edited 
Der s c i ~ w ~ i z c r i s c h ~  Robinson (181 2-2 7). a manuscript originally 
written by his father. Johann David IVyss (1743-ISIS), a p a ~ t o r  
attached to the minister in Berne. for and with his four sons. The  
book was translated into English ( T h e  Swi,s.s Family Rohin.son, 
1820) and other languages and was still popular in the 20th cen- +..-.. 
L U l  y . 

In lii' a group if -connecticut land promoters (the S u s q u e  
J ,  R ,  Wyss was also the author of the Sxviss national anthem, 

hanna Land company obtained title to the \\'yoming valley from 'cRufst du, mein vaterland,, (1811), He died at Berne on 
the Six Sat ions  (Iroquoisj .  The French and Indian \Tar inter- March 21, 1830, 
fered with settlenlent for a number of years. In  spite of pro- 

(A .  B x . )  

tests by the Penn proprietors against the invasion of their charter WYTHE, GEORGE (Ii26-1806), American jurist. a signer 
rights, connecticut into the valley in 1762. ~h~~ of the Declaration of Independence and pioneer professor of law, 
n-ere driven out by an Indian attack in Oct. li63. among whose students were Thomas Jefferson. John ?*farshall and 

The Iroquois repudiated the 1754 agreement lyith the Connecti- Henry Clay. Born in the county of Elizabeth c i ty .  ~ a . .  in 1~26, 

cut compally and in 1768 resold their rights to the Perms, From he "as elected to the house of burgesses in 17j8. 1n I 764 he ~ v a s  

1765 to 1786 there \?-ere frequent clashes bet\veen Connecticut placed on a committee to prepare a petition to the king and re- 
settlers and groups representing Penn interests. the most serious 

monstrances both houses '' parliament against the Stamp act. 
being first second pennamite-\Tankee \vars of 769-1771 \Vythe drew up the remonstrance to the house of commons in 

and 1775. such strong language that i t  required considerable modification 

,xn even more deXrastating and tragic event in the history of the before it could be sent. I n  177j he was sent to the Continental 

valley came ill ~~l~ 778, durirlg the A~merican ~ ~ ~ ~ l ~ ~ i ~ ~ ,  ,,.hen Congress, d e r e  he remained to sign the Declaration of Independ- 
the Tory leader Col. John Butler and his Indian allies attacked ence. I n  1776 he was appointed, with ~efferson and ~ d m u n d  

the settlers and perpetrated the \\'yoming massacre. Pendleton. to revise the laws of Virginia to make them more ap- 

Sear the end of the \var with England a congressional commis- propriate for  an independent state. He  was an  important mem- 
sion convened to examine the Connecticut-Pennsylvania dispute, ber of the Constitutional Convention in 1787, and! in the  follo.rving 

rejected c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~  charter claim and on Dee, 30, li82, year. of the Virginia convention which ratified it. I n  I 778 Ii'ythe 

unanimously uplIeld the Pennsyl\,ania claim, Pennsylvania ex. Was appointed a judge of the court of chancery. ~e was one of  
tended political jurisdiction over the area but refused to recognize the first U.S. judges to lay down the principle (Commo~zwea l th  v. 

the land titles of the Connecticut settlers, thus bringing on the Caton, 1782) that a court can annul a law deemed to conflict with 

third Pennamite-Yankee \Tar in li84. I n  1787, and again in later the constitution. 

years. the Pennsyl\-ania legislature passed laws confirlning the Wythe is perhaps best remembered as a teacher of law. Jeffer- 
son studied in his chambers a t  Williamsburg. I n  I jig- through 

land titles; settlement thereafter went ahead and the econon~ic 
resources of the valley Tvere rapidly developed. the influence of Jefferson, then governor of the commonxvealth and 

I n  addition to agriculture the \\'yonling valley became the scene 
a member of the board of visitors of the College of TVilliam and 

of extensive coal-mining operations in the 19th century. 
Mary-Wythe was appointed "professor of law and police," the 

(H, I, BE,) first chair of municipal law in any college in the nation. H e  held 

WYRE FOREST, the remains of an ancient forest in south- 
this position for ten years, teaching principally from the  English 

It  texts, but introducing into the course a series of moot courts and 
eastern Shropshire and north~vestern JVorcestershire. Eng. moot legislatures held by the students and judged by the faculty,  
lies on high ground west of Bexdley and the Severn river and 
contains some fine scenery. I t  covers the southern portion of the 

Among his pupils during this period was John Marshall, later chief 

Severn valley coal fields and was an early centre of development 
justice of the United States. I n  1788 IVythe became sole chancel- 
lor of Virginia. and in 1789 the burdens of this position made it  

for the midlan: iron industry. necessary for him to resign from the college faculty and move to  
WYSPIANSKI, STANISLAW (1869-1907j3 polish painter Richmond. The  move did not ,  however, end his teaching career, 

and dramatist, was born in Cracow in 1869. His paintings reveal for  he opened a private school of law in ~ i ~ h ~ ~ ~ d ,  A~~~~ his 
a genius for dramatic construction! but the loss of the use of his in ~ i ~ h ~ ~ ~ d ,  and clerk of ilia cour t ,  H~~~~ c lay ,  
hand forced him to turn to writing. I.l.eseIe (Tlze I i 7 e d d i ~ ~ g )  is w y t h e  died in ~ i ~ h ~ ~ ~ d  on june 8> 1806, from poison, under 
usually regarded as his greatest work and has a high place in circumstances >yhich led to the arrest and trial for  murder of  his 
Polish literature. The three tragedies .4 I.l7~i..s[~io Song, Lelexlel grandnephew, the residual legatee under his ~h~ trial re- 
and Xovt~inbc.r S i g h t  constitute a vivid and poxverful portrayal sulted in an acquittal by the jury: 
of the Xovember revolution of 1830. In  these plays and in T h e  Thomas Jefferson, Writings, hlonticello ed,, vol, ; I,, S, 
Legion, Deliverance and T h e  Acropolis he gives voice to the ~ ~ ~ ~ i ~ k .  u~~~~~~ w y t h e n  in j o h n  p .  ~~~~~h ~ i ~ t ~ ~ i ~ ~ l  paper s ,  vol. iii 
national aspirations of his countrymen and concentrates on the (1912). ( J .  D. Ls.) 



WYTTENBACH 
WYTTENBACH, DANIEL ALBERT (1746-1820), 

German-Swiss classical scholar. was born at  Berne on Aug. 7 ,  
1746. He studied Greek under Heyne at  Gottingen, and dedicated 
his first work to Ruhnken, who m7rote that he had not expected to 
find in Germany such knowledge of Greek and such critical powers. 
Heyne recommended him to Ruhnken and Valckenaer, and in 
I 770 he went to Leyden. He obtained a professorship in 1771 ,  
and began his Bibliotheca Critica, which continued to appear for 
about 30 years. He became professor of Greek at  the Athenaeum 
at  Amsterdam in 178 j. He edited the Moralia of Plutarch for the 
Clarendon Press, the second portion of which underwent strange 
adventures during the war between Holland and Great Britain. and 

was eventually found at  Hamburg. The book was finished in 180 j. 
He went to Amsterdam in 1799 on Burmann's death and published 
his charming Vita Ruhnkenii (Leyden. I 799). During his last 
years he became nearly blind. His only important work was his 
edition of the Phaedo. He died of apoplexy on Jan. 17, 1820. 

Hemsterhuis, Valckenaer, Ruhnken and Wyttenbach, more than 
any others after Bentley, laid the foundations of modern Greek 
scholarship. The precise study of grammar, syntax and style, and 
the careful criticism of texts by the light of the best manuscript 
evidence, were upheld by these scholars in the Netherlands when 
they were almost entirely neglected elsewhere on the continent, 
and were only pursued with partial success in England. 



X-XAVIER 

This letter has no prototype in the Semitic alpha- Francis, cadet (younger son) of a noble family, was destined 
bet. where; however, a letter of the same shape was for the church and early received the tonsure. H e  was naturally 
the source of Greek T. X first appears after the dif- inclined to study, and learning was a way to honours and wealth. 
ferentiation of the Greek alphabet into eastern and His father had received the doctor's degree at Bologna ~ ~ h i l e  his 
western types, and its divergent use is one of the most uncle Martin de Azpilcueta (1493-1 586) was already making a 

striking marks of difference between them. In the eastern alpha- name for himself in canon law and moral theology. Francis deter- 
bets it represented a voiceless velar aspirate (clz or klzj, and with mined to follow this example and in I525 he matriculated at  the 
essentially this value it became part of the Ionic alphabet of later University of Paris, taking quarters a t  the Collkge de Ste. Barbe, 
classical Greek, whence it passed into both the later Greek and the then under the protection of the King of Portugal and frequented 
Cyrillic alphabets. With its value as standing for the combination especially by Spanish and Portuguese students. Soon af ter  his ar- 
ks it passed from the western Greek into the Etruscan and Latin rival Xavier made a friend of Peter Fame, a Savoyard, and they 
alphabets. Meanwhile the east Greek alphabet used a sign 3 became roommates. I n  I530 the friends finished their philo- 
for  ks, while the west ~~~~k alphabet used v or Y for  the velar sophical course and received the title of mwister,  roughly the 

equivalent of the 20th century Ph. D. In  October of that year 
aspirate. The western use of X as ks may have originated in Part Xavier began his theological studies, at the same time lecturing on 
through shortening of the combinationX5 , which was used with Aristotle to the of the Coll&ge de D ~ ~ ~ ~ ~ ~ - B ~ ~ ~ ~ ~ ~ ~ ,  
this value in early illscriptions of several localities. In  1528 there had arrived at  Paris a man I\-ho was destined to 

Initial x, the occurrence of which in English is almost entirely change the whole outlook of Xavier and his friend F a n e .  This 
limited to words of Greek origin, is pronounced like z (e.g., xylo- was the ex-soldier Ignatius Loyola (see LOYOLA, IGSATIVS OF). 
phone). See also ALPHABET. ( J  1 P )  Xavier and Favre were among his first permanent disciples. Ig- 

XANTHINE : see PURIKES. natius did not win Xavier without a struggle and he afterward 

XANTHUS (mod, G C ~ ~ ~ ) !  an ancient city of ~ ~ ~ i ~ ,  on the stated that Xavier was the stiffest clay he had ever moulded. 
Xanthus river (Eshen Chai) about 8 mi. above its mouth. I t   as But I533 Ignati"s had won Xavier c O m ~ l e t e l ~  the service 
besieged by the Persian general Harpagus (546 ~ . c . j :  the of Christ. H e  was among the six first companions of ~ ~ n a t i u s  
acropolis xvas burned and all the inhabitants perished. The who On Aug. 15, 1534, pronounced vows and formed a union which 

Myas rebuilt; in 42 B,c, it Ivas beseige,j by the R~~~~~ under was to result in the foundation of the Society of Jesus six years 
M, junius ~ ~ ~ t ~ ~ ,  ~t \Tas taken by storm and set on fire, and the later. Xavier remained in Paris until the end of I 536 and during 
inhabitants perished in the flames, lyell-preserved theatre this period he made the "Spiritual Exercises" under the guidance 
is remarkable for a break in the curve of its auditorium. which of Loyola. I n  Jan. 1537 the companions met in Venice, hoping 
has been constructed so as not to interfere with a sarcophagus on to be able to make a pilgrimage to the Holy Land. During the 
a pedestal and \\-ith the "Harpy monument." In front of the follo\i7ing spring they went to Rome where Paul I11 r e c e i ~ ~ e d  them 
theatre stands the famous stele of Xanthus inscribed on all four with kindness, blessed their plan of pilgrimage, and authorized 
sides in Lycian and Greek. Behind the theatre is a terrace on the ordination of those who were not already priests. Xavier 
which probably the temple of either the Xanthian Apollo or Sar- "as ordained a t  Venice on June 24, 1537. Khile  l~a i t ing  for an 
pedon stood. (D. G.  H.) opportunity to sail to Palestine, Ignatius and his companions 

XAUEN (CHavaX), a to~\-n of northern Morocco. lies 31 mi. Ied a life of poverty, self-denial and zealous apostolic endeavour 
S, of Tetuin on the main road to Melilla. Pop. (1950) 12.302. in the cities of Italy. Xavier laboured in Venice, Monselice near 
I t  stands 1.970 i t .  above sea level in a picturesque setting at the Padua, Vicenza and Bologna. At the close of 1538 Ignatius con- 
foot of precipitous cliffi of the Djebel Tissouka (6.890 ft.). I t s  cluded that i t  was vain to wait any longer fo r  an opportunity 
lvhite houses are roofed ~vi th the round tiles familiar in southern t o  make the pilgrimage which they had vowed. H e  accordingly 
European countries but rare in >forocco. From the square in the summoned the companions to Rome to deliberate about their fu- 
town's centre the 15th-century kasbah raises its red battlemented t u x  Xavier took an active part in the conferences led to  
walls. Belolv the native town is a new quarter laid out on a geo- the foundation of the Society of Jesus, of which he  was the first 
metrical plan by the Spanish. An abundant and constant spring secretary. At the same time he showed himself active in ~vorks 
flows from the foot of the mountain in the old city and provides of zeal among the Romans. When, however, Paul 111 formally ap- 
water for the channels which run through the town and its rich proved the Society of Jesus in Sept. I j40, Xavier was no longer 
gardens. A holy city. founded at the end of the 15th century by a at  I-hme. 
sherif of Djebel Alam to resist the Portuguese, and peopled by John 111 of Portugal on the advice of the rector of the  Col- 
Moors expelled from Granada. it still contains a dozen mosques. lkge de Ste. Barbe had asked the pope for six companions of Ig- 
Xauen was long closed to non-Moslems and  as not occupied by natius for work in the immense Portuguese colonial empire in  
the Spanish until 1920. After Moroccan independence (1956) the the East. Paul 111 granted the request but reduced the number 
town was for two years the headquarters of a province lvith a to two. Ignatius assigned Rodrigues and Bobadilla to  the mis- 
governor, but in 1958 all administrative services were transferred sion. When Bobadilla fell sick, Xavier tvas named t o  replace 
to the province of Tetuin. Other spellings are Xexauen. Checha- hime Two days later on March 16, I 540, Xavier took leave of 
ouene and Shishawen. G , 1 )  Ignatius and set out for Portugal. While waiting at  Lisbon for 

XAVIER, SAINT FRANCIS (FRAKCISCO DE YASU Y XA- transportation to the east, Xavier and Rodrigues laboured with 
VIER) (1506-1552) Jesuit missionary, styled the "Apostle of the so much spiritual success that John 111 wished to retain both 
Indies," was the youngest son of Juan de Yasu, a high official of in Portugal and actually succeeded in retaining Rodrigues. 
the kingdom of Favarre and o i  his wife, Maria Xznarez de Sada. Mission in the Por tuguese  Eas t  Indies:-On his 3 5th birth- 
Xavier y Azpilcueta. Francis was born on April 7, 1506, at the day, April 7, 1541, Francis Xavier set sail from Lisbon and, af ter  
castle of Xavier in Kavarre and received his early education from wintering in Mozambique where he \i7as seriously ill of fever, 
the castle's chaplain. Meanwhile, in the struggle between France arrived a t  Goa, capital of the Portuguese Indian Empire on  
and Spain for the mastery of Kavarre, the Xaviers. who had May 6 ,  1542. His first act was to  present himself to  the bishop; 
espoused the cause of the French, came upon evil days. In 1515 the Franciscan Juan de Albuquerque, and show his credentials, 
Francis' father died of sorrow over the destruction of the king- among which was a papal brief, obtained by John 111, and 
dom and his elder brothers Juan and Jfiguel were branded as appointing Xavier papal legate for the Indies. Xavier promised' 
traitors. The prudent mother was able to save but little from the to make use of these powers according to the direct.ions of the 
wreck of the family fortunes. bishop. Dominicans and Augustinians, as well as Franciscans. 



834 XENOCRATES 
were already at  nrork in the vast mission field and Xavier looked But other business had to be despatched first. Xavier learned 
upon himself as their collaborator. Goa was to  be his head- a t  Malacca that Ignatius Loyola, as general of the Society of 
quarters and was the scene of his first labours in the east. For Jesus, had separated India and the east from the jurisdiction of 
five months he devoted himself exclusively to the welfare of the the Provincial of Portugal and formed it  into a new "province" 
Portuguese and their servants in the capital. H e  went into the of the society. The  first provincial was to  be Xavier himself. 
streets and gathered a C ~ O T T ' ~  about him by ringing a small bell. I t  is probable that Loyola had taken this step to  free the great 
Children, workingmen and slaves would gather sometimes to the missionary from fetters imposed by nationalistic feeling among 
number of 300. Xavier would lead them to the principal church the Portuguese. Studying the reports from the missions he had 
and give them instruction in Christian doctrine. By this and inaugurated, Xavier learned that his companions and successors 
other means he  sought to  rouse the consciences of the Christians on the Fishery coast, in Thana near Bassein. in Quilon, a t  San 
of Goa. ThomC, in Ternate and tke hloluccas (except Amboina) and finally 

I n  Oct. 1542, Xavier went to  the southern tip of the peninsula in Ormuz were struggling heroically to advance the work against 
to work among the Paraws of the Fishery coast. These pearl great difficulties. Almost everywhere progress Tyas reported. 
fishers had accepted Portuguese protection against the hloslem Xavier was finally able to make satisfactory arrangements in the 
and with it  baptism. Much remained to be done, however, to College at Goa, ~vhich was destined to furnish native priests for 
make them a truly Christian people. For two years, 1542-44, the missions. This task occupied Xavier until April 1552. 
Xavier was principally occupied, assisted by some priests, a t e -  it?hen his duties as provincial had been attended to, Xavier 
chists and interpreters, in completing the instruction of the turned toxvard China, In India he elaborated a plan for  an em- 
baptised, building churches and chapels, settling disputes among bassy to the Emperor of China by which he hoped to negotiate an 
the villages, organizing the defense Wainst, and making Peace alliance between Portugal and China and so be enabled to begin a 
with, external enemies. At the same time he preached to crowds Christian mission among the Chinese. 
and baptised thousands. I n  the last month of I544 he baptised At hlalacca the Commandant Alvaro de Ataide firmly refused 
ten thousand fisher folk of Macua in the neighbouring kingdom to allow the embassy, which he considered an infringement of his 
of Travancore. writing that his arm had grown lame from pour- rights, to depart, Xavier then decided to go alone. He sailed to 
ing the baptismal waters. Schurhammer estimates that in all Sancian (Shang Ch'uan) an island ofi the south coast of China not 
he bautised about 30,000 in southern India. far from Canton. Here he arrived during the last days of Aug. 

I n  I545 after visiting Cochin, Sari Thorn6 near Madras (with 1 j jZ and for more than three months tried in vain to obtain pas- 
its shrine of St. Thomas the Apostle) and Ceylon, Xavier set out sage to the mainland, Tolvard the end of r\;ovember, Xsvier, 
for the east, arriving in September a t  hlalacca. Here he worked ,ho ,,, practically abandoned, fell seriously ill, 
to revive the faith of the Portuguese while he planned a voyage on J J ~ ~ ,  3, 1 j j2  (not yo", 27,  he died before the closed doors 
to the spice Islands. On Jan. I ,  I j46 Xavier sailed for Amboina the great he longed to convert. Xavier deserves to be 
where he ~ a s s e d  the spring. The summer was spent a t  Ternate. ranked as one of the greatest Christian missionaries TT.ith Patrick, 
Later Halmahera and Morotai were visited. I n  May I 547 Xavier  if^^^. columba and ~ ~ ~ k ~ ~ .  ~h~ first ~~~~i~ missionary and 
left the Moluccas and returned to Malacca. founder of the Christian mission to the Japanese, he mas a pioneer 

Mission to Japan'-1n Xavier was presented to of modern missionary method by his careful examination and occu- 
~ a c h i r o  ( ~ a j i r o ,  ~ n j i r o ) ,  a native of newly discovered Japan. pation of the mission field. H e  favoured the study of the lan- w h a t  he  learned from this Japanese and from the Portuguese guages, religions and customs of the natives. made use of  native 
who had visited the island empire filled the heart of Xavier with collaborators, endeavoured to create a literature in the 
joy. The  simple fisher folk of southern India and the barbarous i,ernacular and strove to organize his missions thoroughly. xavier 
natives of the Moluccas seemed incapable of being the founda- ,vas canollized in 1622, 
tion stones of the church in the far east. But Japan was a popu- 

B ~ u ~ r o c ~ . i ~ ~ a u . - H .  Coleridge, T h e  L i f e  and Let ters  o f  S t .  Francis lous country with an ancient culture and its inhabitants, could xaZ , i c r ,  vol, ( ~ ~ ~ , j ~ ~ ,  ; L. J .  M. C ~ O S ,  Saiilt Fmnco i s  d p  Xaz'ier,  
they b e  won for Christianity, would probably afford ideal ma- vie et lettiex, 2 1-01. (TOUIOUSC, 1900) ; .A. Rrou, Saint F r a n ~ o i s  
terial for  the developnlent of Christianity. Xavier felt that he X a v i ~ r ,  rjon-~iiz, 2 vol. (Paris, I ~ I Z ) ,  with an extensive bibliography. 
was called by God to evangelize Japan and accordingly began his The old biography by H. Tursellinus, De vi ta  Francisri Xaz,erii lihri 
preparations. ~~~.i~~ and thvo other japanese Tvere despatched sex (Antwerp, 19.;6) was translated into English. Edith -4. Stewart, 
to Goa for instruction and baptism. xav ie r  himself also returned Lije o j  S t .  Finitcis Xavier  (Idondon, 1917) and C. J .  Stranks, T h e  

ilpostle of the Indies (London, 1933) are sympathetic studies in English to India, visiting Ceylon, Cochin and the Fishery coast as well by Protestants, Rev, Georg Schurhammer, S.J., published scores of 
as Goa, and all the time preparing for the Japanese expedition. important b o ~ k s  and studies on St. Francis Xavier. His pictorial life 

I n  I j49, accompanied by three Japanese and two other of Xavier mas translated into nearly a score of languages, including 
Jesuits, Xavier set out on the long hazardous voyage to Japan, English. He also wrote a life of Xal-ier according to his letters: Franz 
on 1549 the little expedition landed at   hi^^, the X a z w  nach seinen Brie fen (1926) ; James Brodrick in his T h e  O r k i n  o f  

country of Xavier was the first Christian missiona;y to the Jesuits (London, 1941) interestingly describes Xavier's career in 
the framework of Jesuit history. (E. A. R.) 

Japan of whom there is any record. The  dailnyo of Kagoshima 
received the party in a friendly manner and converts were made. XENOCRATES (3961395-3141313 B.c.), Greek philosopher, 
Until Nov. 20, 1551, Xavier remained in the country preaching the successor of Speusi~pus as head of the Greek Academy (see 
a t  Hirado, Kyoto, the capital, Yamaguchi and Bungo, as well as ACADEMY, GREEK), was a pupil of Plate. After Plate's death he 
a t  Kagoshima. During this time he baptised about two thousand; left Athens (in the company of Aristotle). He was elected head 
most of them were members of the lower classes but some, par- of the Academy in 339 or 338. 
titularly in Yamaguchi, belonged to the military caste. Actual Xenocrates' writings are lost except for fragments. His doc- 
converts were the least part of Xavier's work in Japan. He trines were closely related to those of Plato as reported by Aris- 
explored and organized a new field of missionary labour, xvhich totle. Among them is the "derivation" (a  kind of timeless emana- 
\vas destined to show tremendous results. The spiritual quality tion) of all reality, sensible and suprasensible, from the interaction 
of the  Japanese promised a brilliant future for Christianity in of two opposite principles, "the One" and "the indeterminate 
Japan, a promise which was, however, obliterated in blood at the dyad," responsible for the presence of unity and multiplicity, the 
turn of the century. determinate and the indeterminate, good and evil, rest and motion, 

Voyage  t o  China.-On his way to Japan Xavier had touched etc., in the universe, with numbers (equated with Plato's ideas) 
a t  Canton. I n  Japan he had met Chinese and had formed a high and geometrical magnitudes as the first products of this derivation 
opinion of their capabilities. H e  knew that no pagan land could (see SPEUSIPPUS). Xenocrates also dissected all reality into three 
be compared to China in population and wealth. H e  saw that spheres: ( I )  the sphere of sensibles, objects of sensation; ( 2 )  the 
the Japanese esteemed Chinese culture. I t  was inevitable then sphere of intelligibles and of the prime principles, objects of true 
that Xavier should make an attempt to  penetrate into the Chinese knowledge-specifically of wisdom-and "transcelestial" (just as 
empire, then closed to foreigners. Plato's ideas or Aristotle's gods in On tlze Heavens) ; and (3) 



mediating bet~veen them; the sphere of the heavens with its bodies. 
objects of sensation on one hand and of kno~vledge (namely 
astronomy) on the other and so. in this dus1 capacity, termed by 
Xenocrates objects of "opinion." 

This tripartite di\rision seems to express a tendency of the Acad- 
emy toxvard bridging the gap. characteristic of some ~vorks of 
Plato. bet~veen ideas and sensibles ancl the attendant t\r.o modes 
of cognition. The Same tendency seems to underlie Xenocrates' 
definition of the soul as a self-changing (self-moving) number, a 
definition closely related to the doctrine of the genesis of the soul 
in Plato's Tivzaez~s (xhich. together ~vi th its cosmogony. Xenoc- 
rates interpreted as a mere didactic device explaining the timeless 
structure of the world). 

Another threefold division tvas that into gods. men and "de- 
mons," the last named representing sernihuman: semidivine beings, 
some good. others e\-il. To these demons Xenocrates attributed 
much of what popular religion attributed to gods; and rites. mys- 
teries. etc.. wcre actually instituted to propitiate them. especially 
the evil ones. Though it is uncertain ho~v literally Xenocrates 
took it (he may have used it to promote a more spiritual concept 
of the gods). this demonology had great influence; cf. the identi- 
fication of pagan deities ~vi th evil demons by early Christian 
rvriters. 

lyhether the triple distinction of mind, soul and body, with the 
attendant doctrine of a first and a second death ithe latter taking 
place on the rnoon and consisting in the inind's separating froin the. 
soul to ascend to the sun). belongs to Xenocrates or to the Stoic 
Poseidonius is controversial. Xenocrates' division of gods int0 
Titanic and Olympic ones has a Seoplatonic flavour. His identi- 
fication (or assimilation) of abstract principles (e.g., "the One" 
and "the dyad"), parts of the spatial universe! elements, etc., with 
some deity also show his theological interests, ~vhatever their ulti- 
mate meaning. 

The "atomism" of Xenocrates was perhaps a reaction to the 
"paradoxes of the continuum" revealed by the Eleatics. The five 
elements and even mathematical magnitudes are supposed to con- 
sist of indivisible units: lines, for instance, consist of indivisible 
lines. 

In  the field of acoustics he traced this atomism (~vhat we per- 
ceive as one sound actually consists of discrete sounds) to Pythag- 
oras-an example of the Pythagorizing tendencies of the old 
Plato. shared hy the Academy. 

Xenocrates said that philosophy (which he divided into logic, 
physics and ethics) origiriated in man's desire to resolve his 
anxieties; this implies the primacy of ethics over speculation. 
Happiness Xenocrates defined as the acquisition of the perfection 
peculiar or proper to inan, co that he can enjoy things natural to 
him. This doctrine foreshadows the Stoic derivation of the ethi- 
cal norm from nature; and it is possible that Zeno the Stoic at- 
tended Xenocrates' lectures. Xenocrates. however. admitted, as 
the Stoics never did, that external goods are important for happi- 
ness. His definition of the (Platonicj idea as the paradigmatic 
cause of TT-hat is natural might point in the Same direction as his 
definition of happiness. 

BIBLIOGRAPHY.-The fragments are ed. by R. Heinze, Xenokrates  
(Leipzia. 1892). See ?V. Wili, "Die Geschichte des Geistes in der 
Antike, Eranos-Jahrbuch,  13 (Zurich, 1946) ; P. Boyancé, "Xénocrate 
et les Orphiclues,'! Rev'ite des etudes a+zciennes, 50 (Bordeaux. 1948) ; K. 
Reinhardt, "Poseidonios" in Pauly-Wisson7a, Realencyclopadie der clas- 
sischegz Alteïtu~tzswisseltschaft, xxii, part 1 (Stuttgart, 1953). 

(PP. >!l.) 

XENON, an inert and extremely rare gaseous element repre- 
sented by the symbol Xe and classed as the fifth member of the 
helium iamily or Group O of the periodic system, I t  has an 
atoniic number of 54 and an atomic weight of 131.3. Its isotopes. 
listed in the order of decreasing abundance. have the mass numbers 
132. 129. 131. 134 136. 130. 128, 124 and 126. 

Radiodctive isotopes produced by the fis~ion of uranium and by 
other nuclear reactions are also knon-n In the normal state of the 
atom there are eight electrons (5s2, 5p6) in its outermost level. 

Xenon occurs in slight traces in gases ~i i thin the earth and it is 
present to an extent of about 0.0000085 by volume in dry air. 
I t  is produced on a small commercial scale by the fractional distil- 

lation of air (see NEON) and is the most expensive of the inert 
gases of the atmosphere. The element Tvas discovered in 1898 by 
Sir Williarn Ramsay and RI. W. Travers. 

The follo~ving physical constants for the element have been 
selected from the technica1 literature: density of the gas at  0' C. 
and 1 atrn. pressure. 5.896 g. per litre; density of the liquid at  
- 109.1 C.: 3.06 g. per millilitre; melting point, - 112.0° C. ; nor- 
mal boiling point. -10S.06° C. ;  critical temperature, 16.6' C . :  
critical pressure. 58.2 atm. ; heat of vaporization a t  - 108' C.. 23.0 
cal. per gram: ionization potential. 11.5 v.; solubility in water a t  
O" C. and 1 atm.. 0.242 ml. of gas per n~illilitre of water; ratio of 
specific heat a t  constant pressure to specific heat a t  constant vol- 
ume, 1.666 at 19' C. Solid xenon belongs to the face-centred cubic 
system and one edge of the unit cel1 has a length of 6.24 X 10-"nl. 
at 88" K. This means that the monatomic molecules behave in the 
solid as ~vould spheres of 2.206 X 10-$ cm. radius when packed 
together as closely as possible. 

The element is used to a small extent in gaseous tube lighting and 
in negative glow lamps. I t  is alco used in lamps 1%-hich produce 
flashes of light of extremely short duration such as are desired for 
high-speed photography. 

During f orld Tvar I1 xenon was utilized in rectifiers in place of 
mercury. At the low temperatures encountered in the North At- 
lantic. mercury-vapour rectifiers did not always operate efficiently, 
but xenon-filled tubes vorked nicely. 

IVhile xenon is highly inert cheniically, it forms a few crystalline 
compounds in 1%-hich the xenon atoms are bound by the weak type 
of attraction called van der Waal's forces. Sotable  among these 
compounds are a hydrate, Xe.rzH,O (?z is about 5 or 6): and a com- 
pound with phenol, Xe.2C6H,0H. The decomposition tempera- 
tures of these substances under 1 atm. pressure are - 1.3" C. and 
4" C., respectively. Such compounds of the helium family gases 
increase in stability with increasing atomic ~veight of the elements. 

Xenon is recognized qualitatively by its characteristic spectrum. 
I t  may be determined quantitatively by concentrating the gas by 
fractional adsorption on activated charcoal follo~t-ed by spectro- 
scopic quantitative determination of the element in the concen- 
trate. 

For bibliographical references, see the articles, NEOX and KRYPTOX. 
(G. H. Ca.) 

XENOPHANES (6th-5th century B.C.) ,  Greek religious 
thinker and poet, the reputed founder of the Eleatic school (q.v.) 
of philosophy, \\-as probably born about 570 B.C. ,  a native of Colo- 
phon in Ionia. An exile from home, he resided for a time in Sicily 
(at Zancle and at  Catana) and then settled. it is said, a t  Elea in 
southern Italy. In  one of the extant fragments of his poems (no. 8 
in the edition by H. Diels and ili. Kranz), he speaks of himself as 
having begun his wanderings 67 years before, when he was 25 years 
of age; so that he must be taken to have been not less than 92 TT-hen 
he died. His teaching found expression in poems, vhich he recited 
rhapsodically in the course of his travels. In  the more considerable 
of the elegiac fragments. he ridicules the doctrine of the transmi- 
gration of souls (no. 7) ; asserts the claims of wisdom against the 
prevalent athleticism, which seemed to him to conduce neither to 
the good government of states nor to their material prosperity 
(no. 2 )  ; reprobates the introduction of Lydian luxury int0 Colo- 
phon (no. 3 j : and recommends the reasonable enjoyment of social 
pleasures (no. 1). Of the epic fragments, the more important are 
those in ~vhich he attacks contemporary anthropomorphism and 
the acceptance of Hotneric mythology. Xccording to Aristotle 
(Metaphysics, As) .  "the first of the Eleatics was careful not to say 
xvhether the unity that he postulated was finite or infinite; but, 
contemplating the \\-hole firmament. declared that the One is God." 
I t  must remain open to dispute whether Xenophanes was a mono- 
theist ~ r~hose  assertion of the unity of God suggested to Parmenides 
(q.v.) the doctrine of the unity of being; or a pantheist tvhose as- 
sertion of the unity of God was also an assertion of that of being, 
in which case he anticipated Parmenides; or a polytheist ~17hose 
"one God" was only the supreme god among others. 

Other fragments may be classified as dealing (1)  with theology, 
(2) x i th  cosmology and (3) with theory of knowledge: 

1. "There is one God, greatest among gods and men, who neither 



XENOPHON 
in ihape nor in thought resembles n~ortals.  . . He is all sight. all 
mind. all ear li.e., not a composite organism] . . . it7ithout effort 
he shakes all things by thought. . . I-Ie abides ever in the same 
place motionless, and it does not befit him to ~vander hither and 
thither. . . Yet men imagine gods to be born and to have raiment 
and voice and body. like themselves. . . Even so the gods of the 
Ethiopians are s~varthy and flat-nosed, the gods of the Thracians 
fair-haired and blue-eyed. . . Even so Homer and Hesiod attributed 
to the gods all that is a shame and a reproach among men-theft. 
adultery. deceit and other lamless acts. . . Even so oxen, lions 
and horses. if they had hands ~vhere~vith to grave images. ~ o u l d  
fashion gods after their own shapes and make them bodies like 
to their own." 

2. "From earth all things are and to earth all things return. . . 
From earth and water come all of us. . . The sea is the a-ell whence 
water springs. . . Here at  our feet is the end of the earth where it 
reaches unto air, but, below. its foundations are without end. . . 
The  rainbow which men call Iris, is a cloud that is purple and 
red and yello~v." 

3. "No man has perceived certainty. nor shall anyone perceive 
it ,  about the gods and all whereof I speak; for, ho~vever perfect 
what he says may be. yet he does not know i t ;  a11 things are matters 
of opinion. . . IVhat I say is opinion resembling truth. . . The gods 
did not reveal all things to n~ortals  in the beginning; but in long 
searching man finds that which is better." 

There is little secondary evidence to record. "The Eleatic 
school." says the Stranger in Plato's Soplzist, 242D, "beginning 
with Xenophanes and even earlier, starts from the principle of 
the unity of all things." Aristotle's testimony has already been 
cited. Theophrastus (in Simplicius. Ad Plrysica, 5 )  sums up 
Xenophanes' teaching as "the a11 is one and the one is God." 
Timon (in Sextus Enipiricus. Uypotyposes, i ,  223), ignoring Xe- 
noplianes' theology, makes him resolve a11 things into one and the 
same unity. 

The  demonstrations of the unity and the attributes of God. with 
which the treatise De Melisso, Xe~zoplza?ze et Gorgia accredits 
Xenophanes. are plainly framed on rather later Eleatic proofs of 
the unity and the attributes of reality. 

Xenophanes ~vas  primarily neither a philosopher nor a natural 
philosopher (in the sense of looking. as Anaxinlander or Parmen- 
ides did. for abstract principles underlying natural change). He 
was a poet and a religious reformer who applied to popular notions 
of God more or less philosophical and scientific conceptions. As 
such he must be counted a pioneer in the Greek development of 
monotheism and of theology itsclf. His doctrine here was chiefly 
negative, as he was concerned to deny attributes which he con- 
sidered unbefitting to divinity. 

IVhile he vaguely distinguishes between kno~vledge of nature and 
kno~l-ledge of the divine; his attitude to nature was one of empiri- 
cism combined, so far as vie can tell, with an uncritical acceptance 
of popular writings; when he is sceptical this does not seem to 
follo.\v from any philosophical principle. The "\visdom" that he 
recomrnended appears to be further from the sophisticated Eleatic 
philosophy of appearance and reality than the later Greek tradition 
supposed. 

B~s~rocna~zi.;.-For the extant fragments and ancient testimonies 
see H. 1)iels and K;'. Kranz, Fvagtlzelzte der Vorsokratiker, i, 7th ed. (Bcr- 
lin. 1954) ; ior an Eng. trans. o i  the iragments, see I(. Freeman. Anrilla 
to the PYC-Socratir Philo~opheis (Cambridge, Mass., Oxford, 1948). 
See E. Zeller, Histor\l oi Greek Philosofilzy FYOITZ the Earliest Period o i  
the Time of .Socrate;, e n g .  trans., i ( ~ i n h o n ,  1881) ; J .  Burnet, earl4 
Greek Philosophy, 4th ed. (London, Xew York, 1930) ; LL'. Jaeger, 
Theology of the Early Grrck Plzilosophvrs (Kew York. London, 1947) ; 
H. Fraenkel, "Xenopl~ancsstudien," Hc~nzes, vol. Ix (Berlin, 192.5). 

('4. C. I'I,.) 
XENOPHBN (c. 430 B.c.-after 355 B.c.). Greek historian 

arid man of letters, author of the famous A?zizbasis, was born in 
Athens, the son of Gryllus, a wealthy and ~vell-horn Athenian citi- 
zen. Oi  his boyhood and youth nothing is knon-n; it is inferred 
that he early fell under the two influences that most shaped his 
life and {vorks, war and Socrates. These years saw Athens and 
Sparta a t  grips in their struggle for supremacy: they saw in Athens 
itsclf Socrates at the height of his powers, to the young who con- 
versed with him an intellectual stimulus of a rare order. Perhaps 

it needed such a stimulus to make a writer of Xenophon, for 
though he wrote much he w7rote no single work th j t  conclusi~ely 
ansners the q u ~ t i o n ,  a h y  he ever wrote a t  all. He  gives the 
inlpression of a man of action and a country gentleman who by 
some accident n rote books 

Xenophon probably save. active service in some of the war's later 
campaigns, but his great chance came \\hen he mas invited in 401 
to join the expedition of the younger Cyrus in rebellion against 
his brother Artawerxes I1 of Persia. The circle of Socrates in 
Xthens nas  by then under a cloud, and Athens no longer a great 
poner. Xenophon nas  one of the "Ten Thousand" Greeks who 
nent to Asia to seek their fortune, unaware, till it mas too late to 
nithdra~r,, that Cyrus meant to win the Persian empire by a blov,, 
directed deep into its heart. 

The story of the expedition Xenophon told in his Anabasis 
("Upcountry March"). ii'hen the plan of Cyrus miscarried at 
Cunaxa (401), the Greeks. isolated in hfesopotamia and deprived 
by treachery of all their original commanders except one, elected 
nev, ones, and aillong them Xenophon, nho  did most (according 
to his onn account) to rally the troops and enable them to meet 
the perils of the retreat northmard up the Tigris making for the 
Black sea. Harassed first by the Persian cavalry and later by hos- 
tile tribesmen through the mountains of Kurdistan and Armenia, 
they reached the Greek colony of Trapezus (Trebizond) after a 
five months' march, a triumph of discipline and improvization for 
which there is no reason to doubt that Senophon was in great 
part responsible. The return to civilization presented difliculties 
of its oxvn. Xenophon would have liked to found a new colony on 
that coast, but he could not win the necessary support from the 
army. and after ~~icissitudes the survivors, including himself, took 
serx~ice first with the Thracian king Seuthes and presently with 
Sparta, then at war with Persia and commencing operations in 
Asia l l inor  (399 i. 

In  this campaign Xenophon really did manage to make his for- 
tune (by holding to ransom a rich nobleman and his family). but 
it cost him his Athenian citizenship, for in his absence decree of 
exile was passed upon him as a friend of Sparta. I t  was about 
this time that he married Philesia, who gave him t ~ o  sons. Gryllus 
and Diodorus. His meeting with the Spartan king Agesilaus (396) 
was decisive for his future. When Agesilaus was recalled to 
Greece (394) Xenophon accompanied him, and settled at  Scillus 
in Elis. near Olympia, on an estate provided by the Spartan gov- 
ernment. 

There he lived until 371. when the collapse of Spartan power 
after the battle of Leuctra enabled the Eleans to resume possession 
of the lands at  Scillus. The Athenians, now allies of Sparta 1369). 
repealed the decree of exile, and his son GryIlus was killed fighting 
for Athens in 362. Xenophon himself lived for some years a t  
Corinth. and whether he ever returned to Athens is not certain; 
but indications in book \,ii of the Helle?lica, and especially the 
subject and treatment of his last work on the revenues of Athens, 
make it Iikely that he did, perhaps in 365. His death may be 
presumed not long after the conlpletion of this work (355). 

P r inc ipa l  Works.-The ..l~lc~basis, written at  Scillus and pub- 
lished first under a pseudonym (Themistogenes of Syracuse); is 
deservedly the most popular of Xenophon's xvritings. Its first two- 
thirds is an entertaining narrative with few occasions for reflection 
or analysis (in which Xenophon does not shine). but lively, practi- 
cal and full of detail both colourful and exact. He  must certainly 
have kept a diary at  the time. The last third contains signs ;f 
self-justification which may be in reply to a published account of 
these events that he considered unfair! and which may have been 
added later. I t  was the rl~labasis that prompted J. B. Bury to 
~vrite of Xenophon that he would have made his fortune as a war 
correspondent. 

The Cyuopaedia, a sort of historical novel with a moral and 
political purpose, describes not only the boyhood and training of 
Cyrus the'Great but his whole career and thus contains the story 
of the founding of the Persian empire. Into a. narrative framework 
is interlsoven much material that represents Xenophon's views on 
government and education for government. The book was written 
quite late in Xenophon's life. Plainly discernible are elements of 
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the Spartan institutions and system, but its high moral standards their methods of education and their values, seems out of place, 
could derive from Socrates. if not from Xenophon himself. If it but is suggested perhaps by the contrasting practical and physical 
was also a deliberate reaction against the intellectual approach side of education which hunting fosters. Both these treatises may 
and method of Plato's Repziblic, the form was the only one of still be read with interest. 
which its author was capable, for he was no philosopher. The The Hipparchicus explains the duties of a cavalry officer: dwell- 
Cyropaedia. might be called a philistine's alternative to philosophy, ing on the moral qualities needed and the necessity for attention 
on these subjects. to religion. I t  is not, according to modern ideas, a very scientific 

The Hellenica (history of Greece from 411 to 362 B.c.) is in- treatment, and it sho~vs that the art of war was but imperfectly de- 
valuable as the only surviving history of this period by a contem- veloped and that the cavalry operations of the Greeks were on 

, porary, except for the fragment (Hellenica Oxyrrhynclzia) by an a somewhat petty scale. 
unidentified author. Comparison of the two where they cover The Agesilaz~s is a brief panegyric, written presumably at  the 
the same ground is not to Xenophon's advantage. His work was time of his death, of the Spartan king who IT-as Xenophon's per- 
clearly undertaken to continue and conclude the unfinished History sonal friend and benefactor, and to some extent his hero. 
of Thucydides. Books i-ii retain in a modified form Thucydides' The Hieron, a dialogue between Hieron I of Syracuse and the 
annalistic scheme: they cover the years 411-403: and may even poet Simonides, is an entertaining and readable debate on auto- 
have been written before Xenophon's departure to Asia in 401. cratic rule; as it affects the happiness first of the ruler and sec- 
Books iii-v. 3 were written much later, at Scillus, and books vi and ondarily of his subjects. 
vii probably in the last years of his life, when additions were made The short essay on the constitution of the Lacedaemonians gives 
also to the earlier parts. Xenophon had few of the qualities of a an interesting if unsystematic account of Spartan institutions and 
good historian, except that of being readable. The theme of the customs as seen by an admiring observer. I n  chapter 14, however, 
Hellenica, the hegemony in Greece first of Sparta and then of presumably written in a time of disillusion, Xenophon emphasizes 
Thebes, is disfigured by his propensity to accept the Spartans at  the failure of the Spartans to observe their own admirable laws, 
their own valuation, and even by his neglect of the duty to seek with consequences disastrous to themselves. 
out information from all available sources. And what shall be The essay on the constitution of Athens is not the work of 
said of the historian who omitted to record the most important Xenophon, but of an Athenian oligarch who wrote while Xenophon 
single development of his period, the founding of the Second \\-as still a boy. 
Athenian confederacy, presumably because he did not like it? The essay on the revenues of Athens (De vectigalibus) written 
Even the fall of Sparta, which he came to admit was deserved, he in 355 at  a time of financial stringency, contains practical sug- 
explains in terms more theological than historical (v. 4.1). Not gestions for relieving it and improving the city's position by perma- 
all the pleasing writing, the spirited speeches, the mastery (usu- nently increasing the revenues and by promoting a foreign policy 
ally j of military affairs can make up for the inability even to recog- more in keeping with its resources. The work's genuineness has 
nize the elements of a historian's task. been questioned, but without good cause. 

The .Ifernorabilia ("Recollections of Socrates'!) were held in Status.-In antiquity Xenophon owed his high reputation to his 
antiquity to be based upon notes taken by Xenophon of Socratic pure Attic style, which found admirers and imitators in the so- 
conversations at which he was present in his youth; but modern called Attic revival of the Roman period. To the moderns, every- 
opinion doubts this. Of the four "books" the first two, written thing that he wrote seems deficient in intellectual quality, and 
probably in the Scillus period, open as a defense of Socrates against consequently his successes (and most notably the A?tabasis j are 
his accusers (in particular, it is thought, the sophist Polycrates) deemed to succeed by virtue of other qualities. His vide interests 
both at  his trial and after his death; but they digress into ques- and curiosity and his versatility will commend him to all save 
tions of mainly private morals! and they could have been designed those who find him in everything a bore. As a man, he was ortho- 
primarily for the edification of his two young sons. The last two dox, pious, a little old-iashioned, honest to all appearances and yet 
books Tvere ~vritten, to judge by internal evidence, right at the capable of intellectual dishonesty, with a very good opinion (one 
end of Xenophon's life: they contain much that is reminiscent of suspects) of himself and of all his works: in spite of his faults 
passages in his earlier works, and are concerned primarily with the Xenophon was a very likeable man-and in spite of some of his 
state of Athens and its improvement. One suspects that the whole virtues. 
work reveals more of Xenophon than of Socrates. 

M i n o r  Works.-Of Xenophon's minor writings, the Apologia B I B L I O G R A P H Y . - E ~ ~ ~ ~ ~ ~ S :  Complete works in Oxford classical texts 
socuatis (stDkfense of s o c r a t e s ~ )  has often been adjudged spurious, by E. C. Marchant (1900-20) ; in the "Teubner Series": Scripta nzinora, 

fascicle i, by T. Thalheim (1910), fascicle ii, by F. Ruehl (1912), Cyro- 
but it is probably genuine, v-ritten at  Scillus, and the earliest of paedia, by G. ~ ~ ~ ~ l l  (1912), Respublica Atheniensiullz, by E, Kalinka 
his Socratic works. The severe judgment.on Anytus may be in- (1914) and Anabasis, Hellenica and &'emorahilia, by C. Hude (1930- 
tended as a corrective to the favourable picture in Plato's Meno. 34) ; in the "Bud6 Series": Anabasis, by P. Masqueray (1930-31). Rel- 

The Oeconomiczrs deals with household and estate management, lelzica, by J .  Hatzfeld (1936-39) and Oecono~aicus, by P. Chantraine 
and gives a charming glimpse of the married life of fairly well-to- ( l ~ ) i o m m e n t a r i e s ,  etc,, see on CyroPaedia, H, A,  Holden (188i-90) ; 
do Greeks, and especially of the tvife's duties and status. I t  is in on Hellenica, G. E. Underhill (1900), G. de Sanctis in Aiznali della scuola 
the form of a Socratic dialogue, but is a unique one in that it normale s'upeviore de Pisa, vol. i (1932) ; M. Sordi in Atlzeizaeuwz, nuona 
shoT\-s Socrates not only displaying interest in things of the coun- serie, vol. xxviii (1950) and vol, xxix (1951) ; on Anahasis, A. Boucher 

(1913) ; on Llfemorahilia and .4pologia, H. von Arnim (1923), J .  Luc- but in the end prepared to listen mhile his 'Om- cioni (19j3), E, Bus (1956) ; on Resp2(blica Lacedae19zo,zior1Llrz, G, pier- panion does nearly all the talking. leoni (1905), F. Ollier (1931), K. M. T. Chrimes (1948) ; on Respzihlica 
The Synzposizl~n ("Banquet") is a brilliant little dialogue in Atheniensiunz, K. I. Gelzer (1937), .4. W. Gomme in Harva~d  Studies iiz 

which Socrates is the main figure. He is represented at a lively Classjcal Philology, supp. vol. i (1940) ; on Hieron, J. Luccioni (1948) ; 
Xtheniall supper party, a t  which there is much drinking, \vith flute- 0" De re eqz~estri, E. Delebecque (1950) ; on Cyizegeticus, G. ~ierleoni 

(1902) ; on De vectigalibzls, J. H. Thiel (1922). 
playing and a dancing-girl from Syracuse, who amuses the guests There is a good English translation of the complete \vorks by H. G. 
with the feats of a professional conjuror. The table talk of Socra- Dakyns (1690-97) and by I\~. >Iiller, C. L. Brolr-nsnn, 0. J .  Todd and 
tes includes a serious disquisition on the superiority of heavenly E. C. Marchant in the Loeb classics (1914-25). The Atzabasis has been 
to earthly love. well translated by W. H. D. Rouse (The March *up-Count~y, 1947) and 

I n  the essays on horsemanship. Hippike (De rr  eqiiestri). and b y ~ ~ x a ~ ~ ~ r ~ r $ ~ , " ~ , " , " n ~ ~ ~ ~ , " ~ f f ~ n ~ ~ ~ ~ ~ ; 0 7 z t e 2 C s  (1869) ; , Croiiet, 
hunting (Cy~zegetic2~s): Xenophon deals with matters of \\-hich he Xenophon, S O I ~  caractire e t  son talent (1873) ; E. Lanae, Xenophox, seiii 
had a thorough practical knowledge. He writes vi th  the zest of Leben, seine Geistesart und seine Wrvke  (1900) ; J.  B. Bury, in The .In- 
an enthusiastic sportsman, and observes that those nations lThose cient Greek Historians (1909) ; r\. 11'. Persson. Zur T~xtg~scIzichte 
upper classes have a taste for  field sports Tvill be most likely to be Xelzophons (1914) ; K. Muenscher, Xelzopholz in der ~ r ie rh i~ch-  

rb'llzischen Literatur (1920) ; IV. Jaeger in Paideia, vol. iii, Eng. ed. 
successful in \Tar. The strange epilogue (C~negeticzcs, ch. 13) in (1946) ; J. Luccioni, Les idies politiques et sociales de Xe'lzophon 
which he finds fault with the sophists (academic intellectuals), (1948) ; E. Delebecque, Essai sur la vie de Xe'nophon, with good bibliog- 



XERXES-XIPI-IOSURA 
raphy but does not include editions, etc. (1957). (G. T. GH.) texts he merely copies the words of his father. In 465 he was 

XERXES (the Greek form of the Pers. Khskay6rshd; Old murdered by his vizier Artabanus (q.tJ.j who raised Artaxerxes 1 
Testament Ahasverus, Akhashverosh-i.e., Ahasuerus [q.v.]- to the throne. 
with wrong vocalization and substitution of y for  v, instead of 2 .  XERXES 11, son and successor of Artaxerxes I, mas assassi- 
Aklzshat~arsh; in Aramaic inscriptions and papyri from Egypt nated in 474 after a reign of forty-five days by his brother 
the name is written Khshai'arsh), the name of two Persian kings Secydianus or Sogdianus, who in his turn u7as murdered by Darius 
of the Achaemenid dynasty. I1 ( q . ~ . ) .  

1. X E R ~ E ~  1, son of Darius I and Atossa. the daughter of See Ctesias, Pers. 44; Diod. xii., 64, 71, and the chronographers; 
Cyrus the Great, and thereiore appointed successor to his father neither of the two ephemeral kings is mentioned in the canon of 
in preference to his eldest half-brothers. who \yere born before Ptolemy nor in the dates of Babylonian contracts of this time. 

Dqrius had become king (Herod. vii. 2 f .) .  -After his accession in The name XERXES was also borne by a king of Armenia, killed 
486 B.C. he suppressed the revolt that had broken out in about 212 B.C. by Antiochus the Great (Polyb. viii. 25; Johannes 
Egypt. appointed his brother Achaemenes as satrap and Antiochenus, p. j 3 ;  his name occurs on copper coins); and by a 
"brought Egypt under a much heavier yoke than it had been son of Mithradates the Great of Pontus (Appian, Mithr. 108, 
before" (Herod. vii. 7). His predecessors, especially Darius. had I 17). (ED. M.) 
not been successful in their attempts to conciliate the ancient XINCA, a group of about 10,ooo Indians living in southern 
civilizations. This probably was the reason why Xerxes in 484 Guatemala along the Rio de 10s Esclavos, including most of the 
abolished the "kingdom of Babel" and took away the golden departments of Santa Rosa and Jutiapa. They were first encoun- 
statue of Be1 (Marduk, Merodach), the hands of which the legiti- tered by the Spaniards under Pedro de Alvarado in 1524 and were 
mate king of Babel had to seize on the first day of each year, and finally subdued two years later by Pedro Portocarrero. On account 
killed the priest who tried to hinder him'. Therefore Xerxes does of their stubborn resistance many of them were branded and sold 
not bear the title of "King of Babel" in the Babylonian docu- as slaves, whence the name of the river that cuts their territory. 
ments dated from his reign, but "Ring of Persia and Media," or The Xinca may be the remnants of an ancient population which 
simply "King of countries" (i.e., of the world). This proceeding preceded the Maya and Xahua. The Maya regarded the Xinca as 
led to two rebellions, probably in 484 and 479; in the Babylonian barbarians, a feeling very generally entertained in Guatemala 
documents occur the names of two ephemeral kings, Shainash- to-day. 
irba and Tarziya, who belong to this time. One of these rebellions Sce D. G. Brinton, On the Xinca Indians of Guatemala (American 
was suppressed by ?vlegabyzus, son of Zopyrus, the satrap Phil~sophical Society, Proceedings, Philadelphia, 1 8 8 ~ )  ; Walther 
the Babylonians had slain2. 

Lehmann, Zentral-Amerika, I Teil, ii. Band (1920). 

Darius had left to his son the task of punishing the Greeks for XIPHILINUS, JOANNE§, epitomator of Dio Cassius, 
their interference in the Ionian rebellion and the victory of &[3r3- lived at Constantinople during the latter half of the 11th century 
thon. From 483 Xerxes prepared his expedition with great care: a A.D. He was a monk and the nephew of the patriarch of COP 
channel was dug through the isthmus of the peninsula of Mount stantinople of the same name. (lfigne, Patrologia Graeca, cxx.) 
Athos; provisions were stored in the stations on the road through The epitome ( i ~ k o ~ a i )  of Die which was prepared by order of 
Thrace; two bridges were thrown across the Hellespont. Xerxes Michael Parapinaces (1071-78), comprises books 36-80, the 
concluded an alliance with Carthage, and thus deprived Greece period included being from the timcs of Pompey and Caesar down 
of the support of the powerful monarchs of Syracuse and Agrigen- to Alexander Severus. Book 70 appears to have been missing in 
tum. Many smaller Greek states, moreover, took the side of the his copy, while in books 78 and 79 a mutilated original must have 
Persians ("Medized3'), especially Thessaly, Thebes and A been used. Xiphilinus divided the work into 'sections, each con- 
large fleet and a numerous army were gathered. I n  the taining the life of an emperor. He  omitted the name of the 
spring of 480 Xerxes set out from Sardis. At first Xerxes was consuls and hence sometimes falls into chronological errors. The 
.c.ictorious ever).~where. The Greek fleet was beaten at Artemisium, epitome is valuable as preserving the chief incidents of the period 
Thermopylae,stormed, Athens conquered, the Greeks driven back for which the authority of Dio is ~ ~ a n t i n g .  
to  their last line of defence at  the Isthmus of Corinth and in the J. Melber's Dio in Teubner series; C. Wachsmuth, Einlei tmg in 

Bay of salamis. B~~ xerxes was induced by the astute message das Studium dpr alten Geschiclzte (1895') ; W .  Christ, GescJzicltte der 
grirclzischen Literatur (1898). 

of Themistocles.. (against the advice of Artemisia of Halicar- 
nassus) to attack the Greek fleet under unfavourable conditions, XIPHOSURA, marine arthropods commonly known as king 

instead of sending a part of his ships to the Peloponnesus and crtibs or horseshoe crabs. Originally classified as crustacea, later 
awaiting the dissolution of the ~~~~k armament3. ~h~ battle of placed as an order in the class Arachnids, the Xiphosura are 

Salamis (Sept. 28, 480) decided the war. (See S a j - ~ ~ ~ r s , )  ~~~i~~ now generally recognized as an independent class. ~ e o l o g i c a l l ~  
lost his communication by sea with xerxes was forced to an old group, already i11 existence in the Devonian. the Xipho- 
retire to sardis; the army which he left  in G~~~~~ under M ~ ~ -  s ~ r a  are represented by only five species forming a single family 
donius Tvas in 4i9 beaten at plataea (q,tJ,) .  ~h~ defeat of the Xiphosuridae. Formerly these five species were a11 reierred to a 
Persians a t  Mycale roused the Greek cities of Asia. single genus Li?nzllzts. They are now divided amonq three genera 

of the later years of xerxes little is known. H~ sent out and the old genus Li?nzrlzis has been conlpletely abolished. Xipho- 
sataspes to attempt the circum&vigation of ~ f ~ i ~ ~  ( ~ ~ ~ ~ d .  iv. S Z ~ Y U  polyplte?nz~s is found along the Atlantic coast from Maine 
143), but the victory of the Greeks threw the into a state to Yucatan; CaYcilzoscorpiz~s rotzlndicazlda, in southern Japan; 
of languid torpor, from which it could not rise again. The king Tachypleus ii%Ws, in Malaysia; Tachyplez~s hoeveni, in the Mo- 
himself became involved in intrigues of the harem (Cf, Herod, ix, ~ U C C ~ S ;  and Tuchypleus tridcntiifzts, from north Borneo t~ China 
Io8 ff.-compare the late Jewish novel of Esther, in which a and southern Japan. King crabs live in shallow water: feed on 
remembrance of the true of the king is retained) and Worms and molluscs. reach the maximum size of about 60 cm. 

much dependent upon courtiers and H e  left  inscrip- and "e supposed to have a life spa!? of eight years. The females 
tions at  Persepolis, where he added a new palace to that of Darius, 1" from 200  to 300 eggs which they hury deep in the sand. After 
a t  Van in Armenia, and on Mount Elvend near Ecbatana; in these three weeks of development little "trilobite"-hvae emerge from 

the eggs. They have a relatively large abdomen and their tail or 
'Herod. i. 183, by Ctesias changed into a plundering of the tomb 

of Belitanas or Eelus: cj .  Aelian, Var.  Hist. 13, 3 ;  Aristobulus [elson is quite smdll, so small that it does not project beyond 
Arrian vii. 17, 2, and Strabo xvi., p. 738. the edge of the abdomen. The larva does not ingest any food, 

2Ctesias, Pers. 2 2 ;  his leeendary history is transferred by Herodotus, but lives at the expense of the embryonic yolk which fills its 
iii. r;o ff. ,  to the former rebellion against Darius. mid-gut. I n  a month the yolk is completely digested, the larva 

3See G .  B. Grundy. Great Persian W a r  ( r g o ~ ) ,  and in criticism 
W. W, Tarn, Fleet of Xerxes,,j in JozLmal IIellPnic Studies moults and assumes the appearance of a small. young "IimuIus." 

( 1 ~ ~ 8 ) ,  2 0 2 - 2 3 4 ;  Macan's notes on Herod. iv.--vi. (1g95), and From now on the creatures are able to eat. They moult a t  more 
authorities for PLATAEA, SALAMIS. or less regular intervals. increasing in size with every moult. 



XIPHOSURA 
E x t e r n a l  A n a t o m y .- T h e  b o d y  o f  a king crab is  clearly di-  

vided i n t o  a cephalothorax and a n  abdomen,  t h e  latter broadly 
and m o v a b l y  joined t o  t h e  former  and  bearing a long, hard and 
pointed tail or telson. T h e  dorsal surface o f  t h e  cephalothorax i s  
covered b y  a hard,  convex ,  almost  horseshoe shaped chitinous 
shield, t h e  carapace, o n  which  a pair o f  small, closely approxi- 
mated  simple eyes or ocelli and a pair o f  large, widely separated 
compound eyes are situated. T h e  shield extends t o  t h e  ventral 
surface where i t  becomes concave and protects t h e  appendages, 
hiding t h e m  f r o m  v i e w  w h e n  t h e  animal is moving i n  i ts  normal 
position o n  t h e  ground. T h e  abdomen is  also covered w i t h  a sin- 
gle, chitinous shield extending t o  i t s  ventral surface. I t  has o n  
each side a row o f  six movable  spines representing t h e  remnants 
o f  i t s  original segmentation. T h e  tail or telson i s  considerably 
longer t h a n  t h e  abdomen t o  which  i t  is  movably  joined. I f  t h e  
animal is  turned o n  i t s  back ,  i t  rights i tsel f  b y  stemming the end 
o f  t h e  tail i n  t h e  ground and l i f t ing  t h e  end o f  t h e  abdomen t h u s  
forming a n  appreciable angle be tween  t h e  b o d y  and t h e  tail, t ry-  
ing a t  t h e  same t i m e  t o  get hold o f  some object  w i t h  t h e  legs and 
swinging sideways un t i l  t h e  edge o f  t h e  carapace reaches t h e  
bo t tom.  

FIG. I.- SEGMENTATION I N  XIPHOSURA.  DORSAL ASPECT 

The dotted lines represent the limits between the somites. The heart is shown 
in  the position in which i t  lies under the carapace 

T h e  middle  portion o f  t h e  ventral  surface i s  occupied b y  t h e  
appendages. T h e  first pair o f  these  are t h e  three-jointed, chelate 
chelicerae. T h e  following five pairs o f  appendages are walking 
legs. T h e y  are six-jointed and except  for minor differences are 
all buil t  o n  t h e  same plan. T h e i r  coxae ( f irst  segment o f  the leg 
nearest t h e  b o d y )  have  gnathobases and are used as mouth-parts. 
T h e  legs o f  t h e  first pair are undoubtedly homologous with t h e  
pedipalpi o f  Arachnida and are still o f t e n  called tha t  way ,  al- 
though t h e y  are i n  n o  w a y  d i f feren t  f r o m  t h e  following pair and 
l ike t h e  lat ter  end i n  a chela. T h e  f i f th  legs alone are appreciably 
d i f f eren t  f r o m  t h e  other four  pairs. The ir  basitarsus has four flat, 
spatulate, movable  spines and their tarsus is considerably more  
slender and ends i n  a pair o f  pointed, movable spines. Moreover, 

the gnathobase is almost  rudimentary and the coxa h a s  a flat, 
m o v a b l e  flabellum interpreted as a n  exopodite.  Fur thermore ,  un-  
l ike  t h e  preceding appendages th i s  pair has n o  chela and  there-  
fore  cannot b e  used for  grasping. Instead,  t h e y  are used  f o r  re- 
m o v i n g  sand f r o m  t h e  underside o f  t h e  carapace b y  spreading t h e  
four  basitarsal spatulae and closing t h e m  over  t h e  grains o f  sand. 

T h e  k n e e  i n  all five pairs o f  walking-legs i s  f o r m e d  b y  t h e  sr -  
t iculat ion be tween  t h e  f e m u r  and t h e  t ibia,  b u t  t h e  la t ter  is  t h e  
result o f  a comple te  fusion o f  t h e  patella w i t h  t h e  t ibia,  as still 
evidenced b y  t h e  articulation l ine w h i c h  remains visible i n  all b u t  
t h e  first pair. 

T h e  last  pair o f  cephalothoracic appendages are single-jointed 
and are called t h e  chilaria. EmbryologicaIly representing t h e  first 
pair o f  abdominal appendages, t h e  chilaria b e c o m e  later incor- 
porated in t h e  cephalothorax and are situated i n  t h e  adult  be-  
t w e e n  t h e  coxae o f  t h e  fifth pair o f  legs. T h e i r  f u n c t i o n  i s  n o t  
clear. 

T h e  ven tra l  depression o f  t h e  abdomen i s  occupied b y  s ix  flat 
plates representing as m a n y  pairs o f  appendages grown together 
i n  t h e  middle  line. T h e  first pair f o r m  t h e  genital operculum,  t h e  
following five are gill-books. Each  anterior gill-book overlaps t h e  
following o n e  a lmos t  completely while t h e  operculum covers t h e  
whole  lo t  o f  t h e m  and protects t h e m  f r o m  i n j u r y .  

T h e r e  are six openings o n  t h e  ventral  side o f  t h e  an imal ,  b u t  
o n l y  t w o  o f  these  can b e  easily seen:  t h e  m o u t h ,  s i tuated be-  
t w e e n  t h e  coxae o f  t h e  second and third .pairs o f  legs and  t h e  
anus  opening t o  t h e  outside a t  t h e  end o f  t h e  a b d o m e n ,  i m m e -  
diately i n  f ron t  o f  t h e  telson. A pair o f  excretory openings o f  
t h e  so-called coxal glands are near t h e  base o f  t h e  fifth pair o f  
coxae, and a pair o f  genital openings are o n  t h e  posterior sur face  
o f  t h e  operculum, facing t h e  body .  

S e g m e n t a t i o n .- T h e  segmentation o f  t h e  adult  k ing  crab 
does n o t  correspond exactly  w i t h  t h e  original segmenta t ion  o f  t h e  
developing e m b r y o ,  e v e n  i f  one  disregards t h e  later fus ion  o f  t h e  
b o d y  i n t o  a n  undivided ceph$lothorax and a n  equally undiv ided  
abdomen and considers o n l y  t h e  appendages. N o r  does our pres- 
e n t  knowledge,  especially our knowledge o f  t h e  nervous  s y s t e m  
and embryology  o f  t h e  king crab as well  as o f  o ther  arthropods,  
support  t h e  interpretat ion still found  in t h e  m a j o r i t y  o f  t ex t -  
books.  I t  i s  n o w  defini tely k n o w n  t h a t  t h e  port ion o f  t h e  brain 
called t h e  deutocerebrutn i s  wanting i n  Xiphosura  as i n  Arachnida 
and m u s t  h a v e  b e e n  lost  a t  a n  early period o f  their  evo lu t ionary  
history.  I t  i s  also k n o w n  t h a t  t h e  nerves supplying t h e  upper  l ip  
or ros t rum ( c a m e r o s t o m e ) ,  and former ly  interpreted as belong- 
ing t o  a neuromere  o f  their o w n  and representing a lost  segment ,  
d o  n o t  h a v e  tha t  significance. O n  t h e  other hand  t h e  absence o f  
t h e  deutocerebrum clearly indicates t h e  disappearance o f  t h e  cor- 
responding segment because t h e  deutocerebrum persists i n  other 
arthropods and t h e  tr i tocerebrum o f  t h e  k ing  crab is  identical  w i t h  
t h e  tr i tocerebrum o f  those arthropods. T h e  cephalic port ion o f  
t h e  cephalothorax i s  there fore  composed o f  a t  least  t h r e e  somites,  
possibly e v e n  four ,  i f  t h e  m e d i a n  ocelli and t h e  compound eyes 
represent separate somites and i f  t h e  deutocerebrum is  included 
i n  t h e  count .  Moreover ,  th i s  count  includes also t h e  somi te  rep- 
resented b y  t h e  tr i tocerebrum t h e  nerves o f  w h i c h  s u p p l y  t h e  
chelicerae. T h e s e  appendages are clearly preoral i n  adult  arach- 
nids and k i n g  crabs, t h e  m o u t h  i n  all cases m o v i n g  backward  dur- 
ing embryological development,  i n  Xiphosura e v e n  far ther  back-  
ward t h a n  i n  Arachnida. Y e t  t h e  t r i tocerebrum o f  Arachnida 
f o r m s  a part o f  t h e  brain proper, while i n  Xiphosura  it still be-  
longs t o  t h e  ventral  portion o f  t h e  nerve  ring and f o r m s  t h e  first 
neuromere  o f  t h e  suboesophageal ganglionic mass .  

T h e r e  has  already been  mentioned t h e  incorporation o f  the 
chilarial segment i n  t h e  cephalothorax al though t h e  chilaria rep-  
resent embryologically t h e  first abdominal somite.  O n  t h e  dorsal 
sur face  o f  t h e  e m b r y o  th i s  somite is  restricted t o  a small ,  lens- 
shaped area retained i n  t h e  adult as a s o f t  m e m b r a n e  b e t w e e n  
t h e  cephalothoracic and t h e  abdominal shields. T h e  second ab- 
dominal somite o f  t h e  e m b r y o  becomes t h e  anterior port ion o f  
t h e  adult  abdomen and is  represented b y  t h e  genital operculum 
o n  t h e  ventral  side, b y  t h e  first pair o f  movable  spines o n  t h e  
sides o f  t h e  abdomen and b y  a narrow strip across t h e  abdominal  



840 XIPHOSURA 
dorsal surface, including the first pair of apodemes. Next follow apodemes are, therefore, not homologous with the mid-dorsal 
five branchial somites represented by the gill-books on the ven- apodeme of the Arachnida to which the dorsal dilators of the giz- 
tral side, by five pairs of movable spines and dorsal apodemes. zard are attached. They belong to the chilarial somite, that is, 
The rest of the abdomen shows no traces of segmentation even are not really cephalothoracic, but primarily abdominal and only 
in the embryo. Whether it  represents five somites, bringing the secundarily incorporated in the cephalothorax. The following six 
total number of abdominal somites up to 12 as in Arachnida, pairs are abdominal and are invaginations of the dorsal wall of 
must be left unanswered at  the present state of our knowledge. the abdomen. Several muscles are attached to each of these 

apodemes. 
Muscular System.-This system is very complicated in Xipho- 

sura, differing in many respects from the corresponding system of 
Arachnida. I t  consists of many dozens of paired and single mus- 
cles. The muscles holding the endosternite in suspension were 

- - S U B F m N T ~  already mentioned. There are several pairs of them. The mus- 
cles moving the cephalothoracic appendages arise some from proc- 
esses of the endosternite, others from the carapace. Six pairs of 
branchiothoracic muscles also arise from the carapace, run down- 
ward and backward and are attached to the abdominal ventral 

M apodemes. Other branchial muscles situated in the abdomen, help 
to move the gill-books. Several powerful muscles situated in the 
posterior portion of the abdomen move the telson up and down 
and to a lesser degree laterally. 

~ R D .  BR -. - -  Digestive System.-Except for the tremendous development 
of the cephalothoracic, endodermal digestive glands usually called 

STH BR. - -----.---- "the liver," the digestive system is comparatively simple. The 
mouth opens immediately behind the upper lip, called camero- 
stome or rostrum, about two-thirds from the anterior edge of the 
cephalothorax, has the shape of a slit, and extends posteriorly to 
the fifth pair of coxae. The mouth leads directly into the oesoph- 
agus. A pharynx. such as is present in all arachnids, is wanting. 
The oesophagus runs forward and opens into the large, n~uscular 
gizzard. Here the ingested food is broken up into smaller parti- 
cles. A valve separates the gizzard from the mid-gut which runs 
as a straight tube backward above the endosternite until it 
reaches almost the end of the abdomen. A short rectum opens 
with an anus situated ventrally a t  the end of the abdomen. A 
pair of immense digestive glands, already mentioned, occupy the 
free space in the cephalothorax, extending to the very edge of 
the carapace. These glands open by means of two pairs of short 
ducts into the mid-gut behind its anterior third and close to its 
dorsal surface. Fine food particles passed from the gizzard into 

FIG. 2.- SEGMENTATION I N  XIPHOSURA. VENTRAL ASPECT 
the mid-gut are subjected here to the action of several enzymes, 
namely a proteinase, a carboxypolypeptidase, an amylase and a 

T h e  appendages are omit ted so as not to obscure the rest of the  body. Only 
the i r  coxae are shown. The  gills are also omit ted,  only their  attachment to  lipase at the pH 8.0. The is passed the 
the ventral abdominal wa l l  represented. The  dotted lines represent the limits digestive gland where it is subjected to further action of a dipep- 
between the somites tidase. Interstitial tissue holding together the individual ampullae 
I t  is clear that segmentation in Xiphosura has many features of the digestive gland serve as storage place for fat, protein and 

in common with Arachnids, yet presents unmistakable and im- glycogen. Undigested remnants are returned to the mid-gut where 
portant differences. The original number of cephalothoracic ap- they are enveloped in slime and finally emptied as excretory 
pendages is the same, and both the Arachnida and the Xiphosura cylinders. 
exhibit a tendency of the first abdominal somite to  considerable Excre tory  System.-The excretory system is represented by  
reduction in size. In  spiders it  forms the slender petiolus by a pair of coxal glands which are situated in the cephalothorax. 
which the abdomen is attached to the cephalothorax. In  scor- They are modified nephridia, consist of a sacculus into which four 
pions it  disappears completely during development, so that the urinary glands open, a labyrinth and a terminal duct. The two 
broad juncture of the abdomen to the cephalothorax is accom- ducts open to the outside at  the base of the coxae of the last 
plished by the second abdominal somite which now appears as walking leg. Preceding the embryonic development of the coxal 
the first abdominal segment. In  Xiphosura the first abdominal glands, six pairs of coelomic sacs are formed, corresponding to 
somite fuses with the cephalothorax and is represented by the the original six cephalothoracic somites. The first and sixth pair 
chilaria, i.e., by a pair of appendages which have no homologous disappear, the fifth pair forms the two sacculi, while the,second, 
counterpart in Arachnida. The shape of the cephalothorax is also third and fourth pair give rise to the urinary glands and the 
very different from that of any known arachnid, recent or fos- labyrinths. In  life the coxal glands are brick-red. 
sil, and has a counterpart only among Trilobita and some lower Circulatory System.-This system in Xiphosura is distin- 
crustacea, such as Apus. I t  cannot possibly be regarded either as guished by many peculiarities not found in any other arthropods. 
homologous with or ancestral to the arachnid cephalothorax. As in higher crustacea it consists of both arteries and veins, but 

Endo,cjkeleton.-The endoskeleton consists of a complexmeso- the similarity is upset by the many peculiarities. The arterial 
dermal connective tissue plate suspended in the cephalothorax system reminds more that of Arachnid% but here, too, the s k i -  
betTITeen the oesophagus and the mid-gut and knoTvn as the endo- larity is upset by features lacking in Arachnida. Moreover, Arach- 
sternite; six endochondrites in a median row on the floor of the nids have no veinous system. 
abdomen, and seven pairs of ectodermal apodemes or  endapo- The heart is a muscular tube situated partly in the abdomen, 
physes, formed as invaginations and serving for the attachment partly in the cephalothorax. Its posterior end is blind. Laterally 
of muscles. The first pair of the apodemes arises from the pos- it is perforated by eight pairs of dorsoventral slits, called ostia 
terior edge of the carapace, and the muscles attached to these and senring as valves. The first and second pair of ostia are in 
apoden?es help to keep the endosternite in suspension. These that portion of the heart which extends into the cephalothorax 
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and which has rather thin walls. The abdominal portion of the 
heart with its five pairs of ostia has much thicker muscular walls. 
The entire heart is surrounded by a pericardium into which six 
pairs of veins open. Anteriorly the heart forms an aorta which 
splits almost immediately into three vessels, a median anterior 
artery and a pair of aortic arches. The median artery runs to 
the edge of the carapace, divides here into a right and left branch 
which fuse with corresponding branches of the second lateral ar- 
teries, thus forming the so-called marginal arteries. The two 
aortic arches turn ventrally at the sides of the gut and open into 
the sinus-ring of the ventral arterial sinus inside which the entire 
nervous system lies enclosed. The arteries leading into all ceph- 
alothoracic appendages arise from the ring-sinus. That portion 
of the sinus which extends into the abdomen in the shape of a 
vessel is known as the ventral artery and gives off five pairs of 
branchial arteries supplying the gills. One of the most character- 
istic features of the arterial system in Xiphosura is the presence 
of a pair of longitudinal collateral arteries connected with the 
heart by short. transverse vessels and united behind the heart 
into a single, median dorsal abdominal artery mhich runs to the 
very end of the telson. The lateral arteries which supply with 
blood the organs situated in the cephalothorax and in the ab- 
domen arise from the collateral arteries. We have already men- 
tioned the branch of the second artery, which forms with the 
branch of the median dorsal artery the marginal artery. .An inner 
branch of the same second artery runs forward on the correspond- 
ing side of the heart to the digestive gland, which it supplies with 
blood, and is knoxbn as the hepatic artery. 

The veinous system consists of a pair of anterior and a pair of 
posterior hepatic veins opening into a pair of large. longitudinal 
ventral veins .rvhich give off branchial veins carrying the blood to 
the gills. Five pairs of branchio-cardiac veins carry the blood 
from the gills to the pericardium, from which it enters the heart 
through the ostia. The blood is propelled by the heart forward 
and a counterflow is prevented by a cardio-aortic valve. 

Although the veinous system is highly developed, the circula- 
tory system of Xiphosura is an open one as in all arthropods, 
both the arterioles and the venules opening directly into the 
body cavity. 

The blood is a slightly bluish, milky fluid containing a consid- 
erable quantity of haemocyanin in solution and blood-corpuscles 
of the leucocyte type in suspension. 

Body Cavity.-The body cavity of Xiphosura, in which the 
various organs are situated and which extends into all append- 
ages, is a haemocoele. I t  is at least in part derived from the con- 
fluent cavities of several coelomic pouches, is bounded on the 
outside by the basal membrane of the hypodermis-except where 
inuscles are attached to the body mall-and seems, therefore, to  
be what is now appropriately called a "myxocoele." The cavity 
is fully occupied by the organs. A diaphragm, such as found in 
scorpions, does not exist in king crabs. 

Resp i ra tory  System.-Respiration in Xiphosura is strictly of 
the aquatic type. The appendages of the third to seventh ab- 
dominal somites of the embryo become modified and function as 
gills from the earliest larvdl stage and throuchout the life of the 
animal. The appendicular nature of the gills is clearly visible 
even in the adult. Each pair of appendages grown together in 
the median line, forms a plate on the posterior surface of ~i~hich 
the right and left gill-books are situated Each gill-book is com- 
posed of up to one hundred and fifty lamellae, The gill-books 
are regarded as being homologous to the lung-books of Arach- 
nida, but the attempt of S'erluys and Demo11 to derive the gill- 
books from the lung-books, instead of vice-versa, has nothing to 
recommend it and remains only as an example of futile specu- 
lation. 

Nervous System.-This system in Xiphosura is characterized 
by two peculiarities. The first of these, namely the absence of a 
deutocerebrum in the adult, it shares with other Chelicerata. 
The second peculiarity, that the entire nervous system is en- 
closed in the ventral sinus, is restricted to the Xiphosura. O~ving 
to the shape of the body the brain lies not above, but on the 
same level with the suboesophageal ganglionic mass with nhich 

i t  forms a compact ring perforated by the oesophagus and sur- 
rounded by the ring-sinus. The brain is formed only by the proto- 
cerebrum. I t  gives rise to the following nerves: a median optic 
nerve leading to the ocelli and originating by a pair of roots; a 
pair of ventral nerves supplying the ventral body wall; a pair 
of originally ventral eye nerves which later serve as olfactory 
nerves and finally a pair of optic nerves leading to the compound 
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F I G .  >.-APPENDAGES OF XIPHOSURA P O L Y P H E M U S  

The genital opercuium and the gill-book are drawn in their posterior aspect 

eyes. The postoral portion of the nerve ring, i .e. ,  the suboesoph- 
ageal ganglionic mass is composed of eight neuromeres. The first 
of these corresponds to the tritocerebrum of other arthropods 
and gives off the cheliceral nerves, the following five pairs supply 
with nerves the thoracic appendages, the seventh neuromere gives 
off the chilarial nerves and the eighth the opercular (genital) 
nerves. Posteriorly, the nerve ring forms the ventral n e r ~ e  cord 
enclosed in the longitudinal sinus (ventral artery). The cord 
presents four pairs of ganglia followed by a ganglionic mass com- 
posed of three pairs of fused ganglia. Each ganglion gives off two 
nerves, an anterior motor and a posterior sensory nerve. 

Sense Organs.-King crabs possess a pair of median ocelli, a 
rudimentary ocellus. a pair of compound eyes. a rudimentary 
compound eye and a ventral rudimentary eye nhich is later re- 
placed by the olfactory lobe. Supposed organs of taste have been 
described on the gnathobases of the appendages. 

Reproduc t ive  System.-The sexes are separate, and the plan 
of structure of the reproductive organs is the same in both. The  
originally paired reproductive glands form a network between 
the lobes of the digestive gland. A pair of ducts-vasa deferentia 
in the male. oviducts in the female-open to the outside on the 
posterior surface of the genital operculum. The males are easily 
distinguished by the s~vollen appearance of the basitarsus of 
their first pair of legs, but copulatory organs of any kind .are 
wanting. The spermatozoa have a tail. The eggs are globular, 
rich in yolk. from 2 to 3 millimetres in diameter. They are  in- 
seminated by the male sitting on the back of the female while 
she lays them in a batch of 2 0 0  or 300 in a hole in the ground. 

Paleontology.-Fossil remains of Xiphosura occur already in 
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the Devonian, where they are represented by the family Belinuri- 
dae. Representatives of this same family are known also from 
the Carboniferous of Europe and Pennsylvanian of North Amer- 
ica. An aberrant family Cyclidae is found in the Carboniferous. 
Representatives of the family Xiphosuridae (formerly called 
Limulidae) first appear in the lower strata of the Triassic. Sup- 
posed relatives of the Xiphosura belonging to the orders Syn- 
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FIG.  4.-DIAGRAMMATIC L O N G I T U D I N A L  S E C T I O N  T H R O U G H  XIPHOSURA 
P O L Y P H E M U S ,  S H O W I N G  T H E  R E L A T I V E  POSITION O F  T H E  DIGESTIVE 
O R G A N S .  HEART.  V E N T R A L  SINUS A N D  NERVOUS SYSTEM 

xiphosura and Limulava appear already in the Cambrian. These 
orders together with the Xiphosura and Eurypterida are often 
united by palaeontologists in a single Class Merostomata. Their 
affinities are however, disputed by other investigators and, in ab- 
sence of all knowledge of their internal anatomy, it  seems safer 
to leave the Xiphosura in a separate class. 

Characters  of t h e  Class.-In view of the persistent tendency 
on the part of some zoologists to follow Ray Lankester's inter- 
pretation of Limulus as an Arachnid those characters of Xipho- 
sura which are peculiar to them and are not found in Arachnida 
may be summarized here. 

Xiphosura differ from hrachnida in that: 
I .  Their segmentation is different, the first abdominal somite hav- 

ing been incorporated in and forming a n  integral part  of the cephalo- 
thorax. 

2. Their entire central nervous system is enclosed in  the ventral 
blood-sinus. 

3. Their brain is formed only by the protocerebrum, the tritocere- 
brum forming the first neuromere of the suboesophageal ganglionic 
mass. 

4. They possess a venous system. 
5. Their heart ends blindly behind. 
6. They possess a pair of longitudinal collateral arteries from which 

lateral arteries arise and which unite posteriorly to form the posterior 
median artery. 

7. Their organs of respiration are aquatic gill-books. 
8. Their genital openings are paired. 
9. They have a "trilobite" larval stage. 
10. They have a pair of compound eyes. 
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XOSA, a group of Bantu-speaking peoples occupying the east- 
ern half of the Cape Colony. Their subsistence is derived from a 
combination of cattle-keeping with agriculture. Socially they are 
organized into patrilineal exogamous clans. Marriage is polyga- 
mous and involves the payment of a bride price; and both the 
sororate and the levirate are practised. Ancestor worship is the 
main form of religious cult. 

X-RAYS are a form of electromagnetic radiation, produced 
by the discharge of a stream of electrons against a target in a tube 
in which the enclosed air or gas has been reduced to a near vacuum. 
In  this process, electrons xqithin the atoms of the target are dis- 
turbed by the bombarding electrons so as to cause the atoms to 
emit certain nell-defined wave lengths in the X-ray spectrum char- 
acteristic of those atoms Most of the X-radiation, however, the 
so-called continuous spectrum. is caused by the sudden stopping 
of the bombarding electrons as they collide with the heavy atomic 
nuclei in the target. The rays have the power of penetrating solid 
substances to varying degrees. They have almost the shortest 
wave length in the electromagnetic spectrum, of the order of 2 jo,- 
ooo,ooo or more naves to the inch, as compared with 50,000 to the 
inch for waves of visible light. 

The discovery of X-rays pointed the way for the exploration of 
the structure of the atom. The relationship of X-rays to the prob- 
lem of the nature of matter is discussed in this article under 
Particle-lt'avc Dualzty .  Their place in applied science is described 
belollr under ,If odeun Irzdustrzal Applicatzons. 

This article is divided into the following sections: 
I. Historical Background 

I. Scattering 
2 .  Polarization 
3. Fluolescence 
4. Cndulatory Nature of X-Rays 
5. Selective Reflection, the X-Ray Spectrometer 
6. Moseley's Law 
7. The Rutherford-Bohr Atom 

11. Basic Theory 
I. Danger From Exposure to  X-Rays 
2 .  Particle-Wave Dualitv 

111. X-Rays and Wave hlechanics 
I .  De Broglie's LVave Electrons 
2 .  Atomic Structure 
3. The Exclusion Principle 
4. Origin of Optical and X-Ray Spectra Contrasted 
5 .  X-Ray Energy-Level Diagrams and X-Ray Spectra 

IV. Excitation of X-Ravs 
I .  Electron ~ o m b a r d m e n t  
2. Fluorescent Excitation of Characteristic X-Rays 
3. The Continuous X-Rav Spectrum 

V. Interactions of X-Rays With Matter 
I. Photoelectric Absorption; Effects Upon the Radiation 
2 .  Photoelectric .4bsorption; Effects Upon the Absorbing Atoms 
3. The Scattering of X-Rays 
4. The Compton Effect 
5 .  Evidence for Motion of Atomic Electrons 
6. The Bohr-Heisenberg Uncertainty Principle 

VI. Use in Medicine 
VII. Modern Industrial Applications 

I. Characteristic Emission Spectrometry 
2 .  Absorptiometry (Absorption Photometry) 
3. Industrial Radiography 
4. Industrial Fluoroscopy 
5. Microradiography and X-Ray Microscopy 
6. Chemical Changes Produced by X-Rays 
7. Biological Changes Produced by X-Rays 
8. Single-Crystal Structure Research 
9. powder   if fraction Analysis 

10. Texture From X-Rav Diffraction Patterns 
11. Fibre Structure 

I. HISTORICAL BACKGROUND 

Few events in the history of science have had so powerful an 
impact as the news of the discovery of the X-ray by Wilhelm Con- 
rad Rontgen, a professor of physics at the University of Wiirzburg. 
Within a year after the first announcement, 49 books and pam- 
phlets had been published on the subject, and over 1,000 articles 
had appeared in various journals. 

In a paper published in the American Journal of Physics  in com- 
memoration of the joth anniversary of the discovery, G. E. M. 
Jauncey pointed out: "November 8, 189 j [the date of the discov- 
ery] may be taken as the date of a new era in physics. Before this 
notable date, it may be said, physicists were living in the classical 
era. . . . All physicists were clinging for dear life to the classical 
ideas of the existence of the luminiferous ether and the nonexist- 
ence of anything smaller in mass than the hydrogen atom or ion. 
A great jolt was needed to shake the minds of physicists loose from 
these ideas." 
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Rontgen's achievement was the outgrowth of experiments with 

highly evacuated tubes excited by induction coils. When the tubes 
are so activated, cathode rays (so called because the electric dis- 
charge emanates from the cathode, or negative terminal) are pro- 
duced. 

Cathode ray experiments had long been familiar when Rontgen 
entered the field. However, the existence of X-rays, which are 
produced by cathode rays but have diiferent properties, was un- 
suspected. 

As early as 1858. Julius Plucker reported that a part of the 
glass wall of the discharge tube became phosphorescent during the  
discharge, and that the location of the phosphorescence could be 
changed by a magnet. Sir William Crookes devised an improved 
tube, and in 1878 published a mass of experimental data on the 
physical pmperties of cathode rays. He described the rays as 
streams of molecules in flight; they are now known to be streams 
of electrons. In  1892, Heinrich Hertz demonstrated that cathode 
rays could penetrate thin metallic foils. I n  1894, Philipp Lenard 
constructed a discharge tube equipped with a thin aluminum win- 
dow. He  found that the penetration of cathode rays was slight; 
they were diffused in a few centimetres of free air. 

Rontgen's contribution began with a repetition of the experi- 
ments of his predecessors. -4 detailed account of this work is given 
in Dr. W. C. Ro~ztgen, by Otto Glasser (and ed., Springfield, Ill., 
Charles C. Thomas, 1 9 5 8 )  Glasser tells that Rontgen's interest 
was first turned to cathode ray experiments in June: 1894: that 
he became absorbed in these; and, some time in Oct. 18gj,  decided 
to devote all his laboratory time to them. 

When Rontgen began, it was already known that a screen painted 
with barium platinocyanide would become fluorescent if placed 
very close to a Lenard tube. This phenomenon had not been ob- 
served in experiments with heavier-walled Hittorf-Crookes tubes. 
However, says Glasser, Rontgen suspected that the fluorescence 
"might possibly be obscured by the strong luminescence of the  
excited tube. This idea fascinated Rontgen. . . . he determined to  
test the ability o i  a Hittorf-Crookes tube, that is, an all glass tube 
without a thin ~ ~ i n d o ~ v ,  to produce fluorescence on the barium 
platinocyanide screen. Selecting a pear-shaped tube from the rack, 
he covered it with pieces of black cardboard. carefully cut and 
pasted together to make a jacket similar to the one used previously 
on the Lenard tube, and then hooked the tube onto the electrodes 
of the Ruhmkorff coil. After darkening the room in order to test 
the opacity of the black paper cover, he started the induction coil 
and passed a high tension discharge through the tube. To his satis- 
faction no light penetrated the cardboard cover. 

"He was prepared to interrupt the current to set up the screen 
for the crucial experiment \?hen suddenly. about a yard from the  
tube, he saw a weak light that shimmered on a little bench he 
knew was located nearby. I t  was as though a ray of light or a faint 
spark from the induction coil had been reflected by a mirror. S o t  
believing this possible, he passed another series of discharges 
through the tube, and again the same fluorescence appeared. this 
time looking like faint green clouds moving in unison with the 
fluctuating discharges of the coil. Highly excited, Rontgen lit a 
match and to his great surprise discovered that the source of the 
mysterious light was the little barium platinocyanide screen lying 
on the bench." 

Rontgen realized that he was contending with a new phenome- 
non, since he had verified the fact that cathode rays could not pene- 
trate beyond a few centimetres of air. "Then in succeeding weeks 
of feverish activity, he devoted himself exclusively to identifying 
more properties of the emanation." 

Rontgen called the newly discovered rays X-rays, to indicate 
that their nature was unknown. 

I n  his first historic report, dated Dec. 28: 189j,  Rontgen was 
able to describe accurately most of the basic qualitative proper- 
ties of X-rays: 

I .  A11 substances were more or less transparent to X-rays. 
Kamed in order of decreasing transparency were, for example, 
wood, aluminum and lead glass. 

2. Many substances beside barium platinocyanide, such as cal- 
cium compounds, uranium glass and rock salt, emitted light (fluo- 

resced) when exposed to X-rays. 
3. Photographic emulsions were found susceptible to  X-rays. 
4. Reflection and refraction of X-rays were investigated with 

negative result (these effects are slight and difficult to reveal) and  
Rontgen concluded, therefore, X-rays could not be  concentrated 
with lenses. 

j. By means of pinhole photographs, X-rays were shown t o  
travel in straight lines and to be undeflected by magnetic fields. 

6. X-rays were shown to discharge electrified bodies inde- 
pendent of the sign of the charge (through ionization of the sur- 
rounding air which thereby becomes an  electrical conductor). 
(This effect was independently discovered and explained by Sir.  
J .  J. Thomson in 1896. ~ v h o  pointed out its importance as a quan- 
titative measure of X-ray intensity. Time has not diminished this 
importance.) 

7. X-rays, Rontgen showed, 
AUX lL lARY 

ANODE were generated wherever and 
whenever the cathode rays o i  the  

\ discharge tube struck any solid 
body as a target. .A heavy ele- 
ment,  such as platinum,  hen so 

\ / / \  used as a target, was found t o  
TARGET ,- \ yield X-rays ;ore efficiently than 

OR ANODE CATHODE a light element such as aluminum. 
FIG. I.-ORDINARY GAS X-RAY TUBE The  Crookes tube mas soon re- 
Shown are concave focusing cathode, placed by one in lvhich the cath- 
metal target and regulator for l iberat- 
ing gas by electrical discharge when, ode rays were focused to bom- 
after prolonged use, the tube becomes bard a metallic anticathode or 
too hard through gradual absorpt~on of 
res~dual  gas target (invented by Sir Herbert  

Jackson and shown in fig. I ) .  
1. Scattering.- Although X-rays are riot reflected specularly 

by ordinary mirrors, they are scattered diffusely. when they en- 
counter a material scattering body. to different degrees depending 
on the angle of scattering, measured between the forward directions 
of incident and scattered rays. 

I n  1906, Charles Barkla and C. A. Sadler; by measuring the scat- 
tering coefficient of carbon for X-rays, correctly determined the  
number of electrons in the carbon atom as six. The  determination 
was based on a theory of J.  J. Thomson IT-hich yields a quantita- 
tive value of the X-ray scattering coefficient for a single free 
electron under certain assumptions which happened fortuitously 
to be approximately fulfilled in the Barkla-Sadler experiment (see 
below). 

Barkla's work formed a strong support for the supposition that  
X-rays were o i  the same nature as other known electromagnetic 
radiations, especially as J. J. Thomson had found the same number 
of electrons (in the carbon atom) by a quite independent method 
using /3-rays (fast bombarding electrons from naturally radioactive 
substances). 

2. Polarization.- At about the same time. Barkla showed by 
scattering a beam of X-rays twice in succession. each time through 
goo scattering angle, that this radiation, like light. could be po- 
larized. a t  least partially, and that it Jl-as therefore. in all probabil- 
ity. a transverse wave propagation similar to other electromagnetic 
radiations. 

3. Fluorescence.- Barkla and his co-workers over a period 
(1908-12) observed in their scattering experiments that certain 
X-radiations characteristic of the scatterer and of less penetrating 
quality than the primary X-radiation were emitted from the scat- 
tering body. more especially xvhen heavier elements. such as silver, 
xe re  used as scatterers. The scattering body thus becomes a sec- 
ondary emitter of X-rays. By ingenious experiments in which the  
penetrating power of these characteristic X-rays n-as studied for 
different secondary emitting substances and with absorbing screens 
of different materials the existence of a spectrum of X-rays and of 
their undulatory properties \\.as distinctly ioreshado~ved. 

4. U n d u l a t o r y  N a t u r e  of X-Rays.-Numerous attempts were 
made to reveal an undulatory nature in X-rays and to estimate tiie 
m v e  length by searching ior diffraction fringes (similar to those 
observed with visible light) when a beam of X-rays passed through 
a narrosb- slit. I n  1902 H .  Haga and C. H. LVind showed a slight 
broadening of the image formed by the narrow end of a tapering 
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slit. A careful repetition of this experiment in 1908 by R .  ii'alter 
and R. W. Pohl led these investigators at first to conclude no such 
effect existed, but careful photometric measurements about four 
years later by P. P. Koch on Walter's and Pohl's plates showed 
that with softer X-rays the blackening of the photographic slit 
image fell off more gradually than for hard X-rays A. Sommer- 
feld a t  Munich in 1912 estimated from these results an average 
wave length (from a medical X-ray tube) of the order of 0.4 X 
10-8 cm. 

At this time Max von Laue, then in Munich, was profoundly in- 
terested in these results and searched in his mind for a method 
of revealing and measuring \\ith greater certainty the wave lengths 
of X-rays. Something like the diffraction gratings used for visible 
light but on a much finer scale was needed. Coming one day for 
a talk with A. Sommerfeld he found him discussing with P. P. 
Ewald the theoretical work the latter was doing on the transmis- 
sion of light waves through a molecular lattice. Von Laue here 
heard for the first time the hypothesis that crystals were regular 
lattice~rork atomic structures with a spacing between atoms of the 
order of I O - ~  cm. Here were the gratings needed for X-ray dif- 
fraction ready-made by nature herself, and Von Laue, realizing 
this, in great excitement lost no time in suggesting to his associates, 
W. Friedrich and P. Knipping, what proved to be an  epoch-making 
experiment, for it ( I )  revealed the nature and structure of crystals 
as three-dimensional latticework patterns of atoms; and ( 2 )  led 
to the study of X-ray spectra mhich unlocked the secrets of atomic 
structure. Von Laue suggested that a fine pencil of X-rays col- 
limated by passage through pinholes in two lead screens be al- 
lowed to fall on a crystal of zinc sulfide. .A photographic plate. 
placed a short distance behind the crystal, received the original 
X-ray beam which had passed directly through the crystal and in 
addition after a long exposure, there was found on the plate a 
regular pattern of spots coming from subsidiary X-ray beams 
reflected to the plate by the structure of the crystal a t  considerable 
angles to the primary beam. 

The analytical explanation of these spots by Von Laue became 
much easier to understand intuitively after the work of William 
Bragg in England in the next year. (Von Laue showed in a later 
paper the identity of the two modes of description, Bragg's being 

B Y  C O U R T E S Y  O F  T H E  B L A K i S T O N  C O . ,  R E D R A W N  F R O M  J. D. S T R A N A T H A N ,  " T H E  PARTICLES 01 
M O D E R N  P H Y S I C S , '  

FIG. 2.- DIAGRAM O F  VON LAUE,  F R I E D R I C H  AND K N I P P I N G ' S  PHOTO- 
GRAPH S H O W I N G  T H E  L A U E  SPOTS REFLECTED FROM V A R I O U S L Y  ORIENTED 
A T O M I C  L A T T I C E  PLANES I N  A Z I N C  S U L F I D E  CRYSTAL 

T h e  large central spot shows where the pr imary beam of X-rays passing 
through the crystal fell  on the photographic plate. The surrounding reflected 
spots are not  qui te  symmetrically disposed because the pr imary beam was 
Imperfectly aligned w i t h  one of the axes of symmetry of the crystal 

O 100 PLANES O , 1 1 0  PLAhES 
A B C 

B Y  C O U R T E S Y  O F  T H E  B L A K I S T O N  CO , R E D R A W N  F R O M  1. D. S T R A N A T H A N ,  " T H E  P A R T I C L E S  O F  

M O D E R h  P H Y S I C S '  

FIG. 3.- THE ( 1 0 0 ) :  T H E  (110) ;  A N D  T H E  (111) P L A N E S  O F  A C U B I C  CRYSTAL 

The three parenthetical digits are M i l l e r  indices. They are proportional t o  the 
reciprocals of the intercepts of the plane on the three principal axes of the crystal 

the common-sense intuitive one but Von Laue's being the more 
rigorous and general method of treatment. Still more elaborate 
treatments have been made of the physical optics of X-rays in 
crystal lattices by C. G. Darwin, P. P. Ewald and Von Laue him- 
self.) Bragg's work suggested to Von Laue that the atomic lattice 
planes in the crystal were the agents which reflected the X-rays 
to form the Laue spots. Fig. 2 shows how these spots appeared on 
the Von Laue photograph. Moreover, in a crystal. each such 
plane, be it horizontal, vertical or oblique, will be a member of a 
large family of such planes, all of the same orientation, all equi- 
distant and rigorously parallel to each other like a geological strati- 
fication, and each studded with atoms in the same pattern and 
density. These in a crystal are the atomic lattice planes. Fig. 3 
should help the reader to imagine them. 

X-rays .are not reflected from ordinary mirrors. On the minute 
scale of X-ray wave lengths, ordinary polished surfaces are insuf- 
ficiently flat, smooth and uniform in properties. I n  the case of a 
single atomic crystal plane the fraction of an incident beam of 
X-rays specularly reflected therefrom is very minute indeed, and 
were it not for the fact that in a crystal such planes, whatever their 
direction: occur in myriads of parallel uniformly spaced duplicates, 
the reflections would probably be too weak to be observed. The 
atomic lattice planes approach perfect flatness much closer than 
any polished mirror but it is the uniformity of interplanar spacing 
which is the especially favourable factor. Actually, out of a heter- 
ogeneous primary X-ray beam, containing a continuous spectral 
distribution of wave lengths, only one extremely small spectral 
region of these wave lengths is selectively reflected by a given 
family of planes of specified common interplanar spacing, d, but 
this reflection is extremely efficient because of constructive inter- 
ference between the reflections from the different planes when 
the wave length and the angle of reflection are properly related, as 
Sir William Bragg showed immediately after the experiment of 
Von Laue. Friedrich and Knipping. 

5. Selective Reflection, t h e  X-Ray Spectrometer.-Sir Wil- 
liam Bragg showed, in 1912. that if the wave length X of the X-radi- 
ation, the interplanar spacing d, and the angle 0 of reflection (or 
its equal the angle of incidence) measured between the beam and 
the crystal plane satisfied the relationship 

wherein n is a smaller integer known as the order number, a very 
strong reinforcement of reflection through constructive interfer- 
ence was to be expected. This is known as the Bragg law and i t  
forms the foundation upon which all X-ray crystal spectrometers 
are dependent. (For further details, see SPECTROSCOPY, X-RAY). 
I t  soon became evident through X-ray spectroscopy that the radia- 
tion from ordinary X-ray tubes was of two types, a continuous 
spectrum and a line spectrum, the latter characteristic of the target 
material in the tube. 

From measurements of the diffraction angles 0 Bragg was able 
to compute with moderate quantitative accuracy the ~vave'lengths 
in centimetres of the X-ray lines in the spectra he formed by crys- 
tal diffraction. The key to this was the value of, d, the interplanar 
atomic spacing in the crystal used for forming the spectra accord- 
ing to equation ( I ) .  This spacing he was able to compute from 
( I )  the newly obtained knowledge of the geometry of the crystal 
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lattice; ( 2 )  the measured density of the crystal; and (3) the abso- 
lute weight (in gramsj of a single atom. (The word weight is 
strictly incorrect since mass is really meant. Chemical usage, 
hoviever. has followed this error when atomic weights. really the 
relative scale of masses of atoms. are spoken of.) The last quan- 
tity was. even a t  that time, known with moderate accuracy from 
( I )  studies of the Brownian motion (Perrin) ; and ( 2  j the famous 
oil-drop measurement of the elementary unit of electricity, the 
electron, by Robert Llillikan (1909). Either of these experiments 
yields the Avogadro number ( N  = 6.023 X I O ~ " ) .  the absolute 
number of atoms in one gram-atomic-weight of any element, a uni- 
versal constant. The absolute weight of any atom is merely the 
quotient of its chemical atomic weight divided by S. 

From such considerations as these. Rragg was able to assign ab- 
solute as well as relative values to the wave lengths of all of his 
X-ray spectral lines. The absolute scale of X-ray wave lengths 
was later established with very much higher precision by diffrac- 
tion of X-rays from artificial ruled gratings used in grazing inci- 
dence (J.  A. Bearden, E. Backlin, A. H. Compton. J.  Thibaud) 
so that by a reversal of the process the most precisely reliable 
values of the electronic charge and of -4vogadro's number have 
been calculated. This use of ruled gratings is difficult, however, 
and natural crystals still remain the best agents for general X-ray 
spectroscopy. 

6 .  Moseley's Law.-In 1914, H.  G. J. Moseley, in two classic 
papers, presented a systematic 

ATOMIC LVElGHT 
study of the characteristic line 20 40 60 80 100 

spectra emitted by targets of 24 

various metals when excited by , 
cathode-ray bombardment in an 
X-ray tube of special construc- 
tion mhich permitted rapid sub- 
stitution of several different tar- 
get materials. Lnlike optical o i  , d2 j0 
suectra the X-ray characteristic ATOMIC N U M B E R  

spectra are relatively simple, con- CO""'E" O F  T H E  "'"K1"ON C0.s RE' 
D R A W N  F R O M  J D S T R A N A T H h N ,  " T H E  P A R -  

sisting. for a given element. of T I C L E S  O F  Y O D E R N  P H Y S I C S ,  

widely spaced groups of but a fern F I G .  4.- MOSELEY'S CURVE ILLUS-  

lines. Followine the orieinal no- T R A T I N G  T H E  MORE REGULAR DE- 

menclature of Blrkia. the groups :':'+'::, ~ ~ N T ~ ~ ~ T E ~ : o  ::::I: 
of spectral lines for each element WEIGHT, ELEMENTS = 13 TO 

are designated in order of their = ,,, 
increasing JTave length location in 
the spectrum as K. L. hl .  etc. The pattern of lines in each group 
is very similar for a wide range of elements save for the actual 
wave-length position in the spectrum and it  is of extreme signifi- 
cance that as lve pass from element to element in the so-called 
periodic table of the elements (arranged in increasing order of 
atomic weight) the wave length of a given homologous spectrum 
line (such as K a , ) ,  observed successively in the spectrum of each 
element, varies in a uniform way, if i t  is plotted not as a function 
of the atomic weight of the atom xvhich characteristically emits 
it but as a function of an ordinal number Z (the atomic number, 
as bloseley called i t )  of the atom in the periodic or Ylendeleyev 
table. ;\loseley showed that if the square root of the frequency v 
of a given identifiable X-ray line. as we examine it from element 
to element, is plotted against the atomic number Z of that element, 
a linear relationship is obtained over a wide range of frequencies 
and atomic numbers ( Z  = 13 to Z = 30) whereas no such linearity 
exists when the atomic weight is used as the parameter for plot- 
ting (see fig. 4) .  The importance of the atomic number. ~ ~ h i c h  
actually turns out to be nothing more nor less than the number of 
fundamental units of positive electricity possessed by the nucleus 
of the atom, was thus for the first time brought to light. hloseley 
assigned atomic numbers as follows: H-I .  He-2. Li-3. Be-4, B- j ,  
C-6. i Y - j ,  0-8.  F-9. Se-10,  Na-11. hlg-12, -\l-13. Si-14, P - I  j, S-16. 
Cl-I;, Ar-18, K-19, Ca-20. etc., to Zn-30. This assignment actu- 
ally requires in some cases a reversal of the general order of in- 
creasing atomic ~ ~ e i g h t s .  

7. T h e  R u t h e r f o r d - B o h r  Atom.-Sir Ernest Rutherford had 
shown from his experiments on the scattering of alpha particles 
passing through thin foils that the atom must consist of an ex- 

tremely tiny, heavy, positively charged nucleus, about 10-l~ cm. in 
diameter (in which the great bulk of the weight of the  atom re- 
sided). surrounded by a swarm of relatively light negatively 
charged electrons presumably executing orbits in the central field 
of attraction of the nucleus some~7-hat like the planets about the  
sun. I n  the normal electrically neutral atom from which none of 
the electrons have been lost the number of attendant negative elec- 
trons is just equal to the number of elementary positive charges 
on the nucleus, in short the atomic number. 2. (The positive and 
negative elementary units of which electricity consists are  exactly 
equal. but opposite in sign. though they are. in the electron and 
the proton. associated with very different masses. T h e  numerical 
value of this elementary charge is about 4.803 X 10 lo electro- 
static units [E.S.U.]. The mass of the electron is about 0.91 X 
10 -27 g. while the mass of the proton is 1.836 times larger. See 
ELECTRON for the methods ~vhereby its charge and mass Tvere 
determined.) Rutherford's experiments had further shown tha t  
the nuclear charge for a given atom is approximately half i ts  
atomic xeight;  and Barkla had shonn from experiments on the  
scattering of X-rays, mentioned earlier. that the number of elec- 
trons surrounding the nucleus is also approximately half the  
atomic xeight. I t   as these considerations which guided Moseley. 
I n  1913. Siels Bohr had proposed a quantitative model of the  
hydrogen atom based on Rutherford's general model with certain 
additional hypotheses draxn from the existing rudimentary quan- 
tum theory and from an effort to explain the regularities in the  
characteristic spectral lines emitted by the simplest of all atoms. 
hydrogen (atomic number Z = I ) .  Bohr's theory predicted tha t  
the frequency v of a spectral line should obey the formula 

I n  this formula Z is the atomic number; ?n, the mass of the elec- 
tron; e, the elementary electrical charge unit;  and h,  Planck's 
constant, all of ~ ~ h i c h  quantities were knovin with reasonable ac- 
curacy a t  the time (19131. The numbers n, and n, are  sirnply 
small integers nhich Bohr called quantum numbers. 

Now the really astonishing success of Illoseley's investigation 
(and of Bohr's theory) was that whereas 3loseley's plot of the 
square roots of the frecluencies. \'F. of spectral lines against the  
atomic numbers of the elements emitting them, gave the  numerical 
relation for elements from Z = 13 to  Z = 30, 

the entirely theoretical formula of Bohr, yielded upon substitu- 
tion of the known values of m, e ,  h and the integers n, = I ,  n, = 2 

Even the discrepancy between Z in one expression and Z - I in the  
other had a perfectly logical explanation, as we shall see. 

Bohr's picture of the atom contained a new and revolutionary 
idea. I t  seemed a safe guess a t  the time that the swarm of elec- 
trons about the nucleus must be in rapid motion, for a mathemati- 
cal theorem developed much earlier by S. Earnshaw gave 
convincing proof that no system of point charges could ever be  in 
static equilibrium under the action of their o\Tn fields. On the  
other hand, according to the electromagnetic theory of radiation 
propounded by C. 3Iaxwell and extended by H. A. Lorentz, any 
such system of moving charged electrons must. according to  the  
then known macroscopic laws of electricity and magnetism. radiate 
electromagnetic waves with attendant loss of energy a t  the expense 
of their motion until the electrons would eventually fall into the  
nucleus just as planets would fall into the sun if their total orbital 
energies could be sufficieritly reduced. After such a catastrophe, 
were it possible! very little of the atom that could be detected 
would remain. That this does not happen is obvious since the sizes 
of atoms, the space they occupy in crystals, for example. never 
change. and there is every evidence that i t  is the size or  extent of 
the electron swarm about the nucleus that defines the space a n  
atom must occupy among its neighbours. Bohr's revolutionary 
new concept asserted that for the orbital electrons there were cer- 
tain orbits, and total electron energies associated therewith, which 
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he called permitted or stationary states. H e  laid down a pre- 
cisely definite mathematical condition defining such states or orbits. 
I n  any one of these, for some then mysterious reason, the electron 
might play forever without radiating its energy. For such orbits or 
states the classical laws of electromagnetism mere somehow abro- 
gated. Only when the electron passed from one such stationary 
state to another of lesser total energy did it emit electromagnetic 
radiation and the quantum of energy thus emitted was just the dif- 
ference in energy beiween the two stationary states. The integers, 
nl and n, in Bohr's formula referred to the t n o  states, initial and 
final from which and to which the atom passed in the transition. 

For the simple mathematical reasoning leading to Bohr's deriva- 
tion of formula ( 2 )  above, see ATOM: UOI~Y'S Atomic Tl~eory. At 
the time, the justification for his entirely mysterious postulate 
was the dazzling success with which it explained ( I )  the exact fre- 
quencies of lines in the spectrum of hydrogen; and (2) the frequen- 
cies of the lines in X-ray spectra of higher atomic number elements. 
The latter success was of the unforeseen variety, hence doubly 
convincing. After 1913, the meaning of Bohr's nonradiating orbits 
or stationary states became much clearer. 

11. BASIC THEORY 

The spectrum of electromagnetic radiation is subdivided into 
about seven regions which, named in order of decreasing wave 
length (or increasing frequency j are : radio waves ; radiant heat ; 
infrared radiation; visible light; ultraviolet light; the far ultra- 
violet or Millikan region; X-rays; and gamma rays. These are all 
manifestations of identical basic nature, the difference being only 
one of wave length X! or frequency v = c/X. Here, c is the velocity 
of light i r z  z~~zcuo, very nearly 2.998 X roln cm. per second. The 
spectrum extends over the range from radio waves, thousands of 
metres in length, down to gamma rays much less than 10-g cm. 
(o.ooo,ooo.oo~ of a centimetre). An octave is that range which 
separates two wave lengths (or frequencies) which stand in the 
ratio 2:1, and the complete electromagnetic spectrum contains 
well over 50 octaves. (The choice of gamma ray wave lengths as 
the upper limit of the electromagnetic spectrum is completely 
arbitrary. If we wish to include electromagnetic radiations asso- 
ciated with cosmic rays, there is no known upper limit.) The 
relatively minute portion of this spectrum xhich is visible to the 
human eye is a little less than one octave in extent, ranging through 
wave lengths which give the subjective effects of the colours, red, 
orange, yellow, green, blue and violet. or from h = 7,000 X 10-8 

cm. to 1 = 4,000 X I O - ~  cm. The X-ray region may perhaps be 
said to start at wave lengths of about h = 1,000 X I O - ~  cm. and 
to extend down to wave lengths of about X = 0.1 X 10-8 cm., a 
stretch, therefore, of about 14 octaves, commencing about z 
octaves shorter in wave length than the visible region. The X-ray 
wave lengths in common use for the diagnostic examination of the 
human body are of the order of X = 0.2 X I O - ~  cm. to X = 0.1 
X I O - ~  cm. (The frequently used unit of length, 10-R cm. or 
o.ooo,ooo,o~ cm. is called an gngstrom, while the part of this 
or 10-l1 cm. is approximately an x-unit.) 

If a source of high-voltage direct current is connected to the 
terminals in a glass bulb, fig. 5, known as a Crookes tube (the 
cathode negative), and the tube is then evacuated to progressively 
lower air pressures, one observes the following efiects. Around 
0.0013 atm. the tube is filled with an almost uniform pink glow. 
At lower pressure a dark space appears in the neighbourhood of 
the cathode. Between 0.00013 and o.ooo,oo1.3 atm. a bluish beam 
is seen extending from the cathode. This is the beam of cathode 
rays, a stream of electrons, the ultimate indivisible negative 
charges of electricity made visiblc by the excitation of the air 
molecules with which they collide. At still lower pressure the 
cathode rays, though still present, fade from view. except \\here 
they strike the walls of the tube, because their collisions with air 
molecules become infrequent. The glass wall a t  the end of the 
tube opposite the cathode now becomes luminescent with a bril- 
liant apple-green light. Upon introducing a metal obstacle at some 
distance in front of the cathode, its shadow formed by obstruction 
of the invisible cathode rays can be clearly seen in the midst of 
the apple-green luminescence, showing that the rays move away 

from the cathode. This proves them to be negatively charged 
particles and this can be s h o \ ~ n  also by the bending of the cathode 
rays in a magnetic field. By the degree of bending in a magnetic 
field of known strength the ratio of the charge to the mass of the 
electrons can be measured. 

If a fluorescent screen of barium platinocyanide is held near 
the Crookes tube,operating at  the stage just described. X-rays 
will be found to be coming from the glass walls wherever they are 
bombarded with the cathode rays. as evidenced by luminescence 
in the barium platinocyanide crystals. I t  will be found necessary 

to increase the voltage applied to  
C A T H O D E  the terminals of the tube in order 

-G to maintain the discharge as the 
(., --= pressure is reduced. With im- 

proving vacuum and increasing 
voltage applied to the tube the 
X-rays, at first described as soft, 

TO PUMP 
become more and more penetrat- 

ANODE . 
F l ~ ,  5,-A CROOKES T U B E ,  T H E  ing until with a potential of roo,- 
TYPE OF V A C U U M  T U B E  W I T H  W H I C H  000 v. even the bones in the hand 
RO NT GE N DIS CO VERE D X- RA YS  cast only a faint shadow on the 

fluorescent screen. The rays are 
now described as hard. Heavy materials such as barium, lead, 
gold or platinum when used as screens are found to absorb the 
X-rays much more than light materials such as carbon or alumi- 
num. The glass wall of the Crookes tube where the electrons 
strike and from which the X-rays come will be found to be hot 
and may in this way easily be melted. The impact of the electrons 
heats the glass just as heat is generated by the bloxvs of a hammer 
upon an anvil. For this reason a metal target was soon intro- 
duced to replace the glass wall as the point of electron impact. 
Such targets can readily be brought to incandescence by the 
bombardment unless they are provided with ducts for coolants. 

Below 4 X 10-7 atm pressure it is no longer possible with 
voltages usually available to pass a discharge through the tube, 
and the X-rays consequently cease. Honever, if the cold metal 
cathode is replaced by an incandescent filament, electrons ~vill be 
emitted from this and we have the pure electron discharge tube 
of Coolidge nhich with appropriate design can be operated at  
~,ooo.ooo v. and higher. The current is readily controlled by vary- 
ing the temperature of the incandescent cathode. 

I t  is the very abrupt stoppage of a certain m a l l  fraction of the 
bombarding electrons in the close vi~ini ty of the nuclei \ ~ h i c h  
produces the bulk of the X-radiation. the so-called continuous 
spectrum. I t  is a fundamental law of the electromagnetic field, 
well known to radio engineers, that when an electrical charge ex- 
periences an acceleration or a deceleration, it radiates energy in 
the form of electromagnetic liraves. Targets of heavy materials 
are more efficient in producing them. Targets also emit a charac- 
teristic X-ray line spectrum of different origin. 

The quality of the X-rays, that is to say their varying degrees of 
penetrating power for material screens starting with soft X-rays 
emitted at operating voltages from 1.ooo to 20,000 v,  and passing 
on to medium hard X-rays from tubes operating at  20,000 to 
50,000 v. and hard X-rays for voltages in the hundreds of thousands 
or even up to ~,ooo,ooo v., has been shown to be associated on the 
one hand with the wave lengths (or frequencies) of the X-radiation 
and on the other hand ni th the quantum energy of the photons 
associated with these wave lengths about which we are to be here 
much concerned. The penetrating power of soft X-rays is so low 
that X-ray tubes must be provided with special windoms of very 
thin glass or of very light materials such as beryllium in order to 
let them out. Sce Table I. 

1. Danger  F r o m  Exposure  to  X-Rays.--Mention should be 
made here of the great danger from overexposure of living tissues 
to X-rays. The photoelectron., (see below) ejected (from atoms 
of the tissue) with energies of thousands of volts destroy the struc- 
ture of tissue cells in flesh, bone and blood. producing a general 
effect on the organism and a local effect of a t  first erythema, then 
severe lesion very difficult to heal, like a burn. The danger to 
the reproductive cells is an even greater hazard. No X-ray equip- 
ment should ever be operated by uninstructed or unskilled persons. 



X-RAYS 
2. Part ic le-Wave Duality.-Chiefly because of the rectilinear 

propagation of visible light, Isaac Newton in 1675 proposed the .  
hypothesis that light consisted of tiny particles projected from 
the luminous source into the eye of the observer. His contem- 
poraries, Christiaan Huygens and Robert Hooke, on the contrary, 
believed light to be undulatory in nature. The wave theory of 
light, through the work of Thomas Young, Augustin Jean Fresnel 
and many others. held undisputed suay throughout the 19th cen- 
tury. One of the most astonishing results of 20th-century scien- 
tific research is that both points of view, contradictory as they 
may at first seem, turn out to be complementary aspects of the 
same phenomenon. Not only do light and all electromagnetic 
radiations exhibit this duality (of particles and waves)-it has 
been found to be also a general property of all the elementary 
particles of nature, a universal duality applicable to all forms of 
energy-matter. I t  is not for us to rebel against this weirdness 
merely because the gross behaviour of familiar objects furnishes 
nothing analogous to help our understanding. Rather we must 
remember that the behaviour of familiar things is only to be un- 
derstood in terms of thls duality which we must accept as funda- 
mental, a stubborn fact of observation. 

I t  was the unique distinction of X-rays to be the tool which ( I )  
first unlocked the secrets of atomic theory; (2) revealed the fam- 
ily relationship between the chemical elements and the quantized 
nature of their atomic dynamics; and (3) brought into accented 
relief (through the Compton effect) the mysterious particle-wave 
duality principle. This story, unfolding from 1895 over a half 
century, is one of the most exciting chapters in the whole of human 
intellectual progress. 

The nature of X-rays is so closely associated with the nature 
of the atoms which emit and absorb them that it is impossible to 
explain one without the other. We can never examine radiation 
in transit. Assumptions regarding that which is propagated 
through empty space from the atoms ahich emit radiation to the 
atoms in the photographic plate. the retina of the eye or the 
X-ray ionization chamber are merely convenient models which 
help us to understand radiant phenomena by analogy with grosser 
and more familiar phenomena (such as bullets and nater mves) .  

For the present, let us picture radiation, including X-rays, in 
terms of both particles and waves, the Tyaves guiding the particles 
to their appropriate destinations. Light, the quantum theory has 
taught us, always acts as though its energy were in bundles 
(quanta) whose sizes are proportional to the frequency v of 
the light. The constant of proportionality h = 6.62 X 1 0 ~ ~ ~  erg 
seconds was first measured at the opening of the 20th century by 
Max Planck who, from the laws of black body radiation, in- 
ferred and proposed the famous law of light quanta which bears 
his name, 

W = h v  (5) 

wherein W is the energy of a light quantum (or photon) in ergs 
for the case of light of frequency v cycles per second (or X = c/v 
cm. wave length in vacuo). At that time, however, i t  was not 
yet known that the energy of each quantum frequently appears to 
be extremely localized in space. Instead of spreading out in all 
directions from the source. as the energy associated with water 
ripples mould do, a photon of light frequently makes all of its 
energy manifest in its action on a single atom, be that atom I cm. 
or ~,ooo.ooo light-years distant from the source. In  connection 
with this strange phenomenon, Sir William Bragg commented: 
"It is as if one dropped a plank into the sea from a height of 
IOO feet, and found that the spreading ripple mas able, after travel- 
ling 1,000 miles and becoming infinitesimal in comparison with its 
original amount, to act upon a wooden ship in such a way that a 
plank of that ship flew out of its place to a height of IOO feet." 

In  the case of radiation this is no wild stretch of the imagination; 
it  is an event which the physicist or the astronomer can reproduce 
a t  will. Kevertheless, it is incorrect to reject the spreading wave 
picture of radiation. The interference of light waves forbids such 
a simplification. The simplest case occurs when monochromatic 
light from a source passes through two closely adjacent fine slits 
and then farther on, falls upon a screen. At certain points on the 
screen where the light waves which have travers'ed the two paths 
differ in phase (upon arrival a t  the screen) by exactly one-half 
cycle, the superposition of the two lights produces darkness At 
intermediate points between these dark fringes there is brilliant 
reinforcement of the light, ascribed to the arrival of light by the 
two paths in phase coincidence. Such regions of destructive and 
constructive interference can readily be observed by anyone.if 
water ripples are made to pass through small uniformly spaced 
adjacent openings in a barrier dividing the surface of a quiet pool. 
In  the case of electromagnetic radiation the photonsmanifest their 
energy, hv, upon an absorbing atom of the screen only a t  the 
bright fringes of constructive interference. Thus the wave aspect 
of light forces itself upon our acceptance. The waves guide the 
particles to their correct destinations but when the energy is made 
manifest by absorption in an atom it appears localized a t  one 
point, not spread out over the entire wave front. 

111. X-RAYS AND WAVE MECHANICS 

1. D e  Broglie's W a v e  Electrons.-In I923 Louis de Broglie 
made a bold suggestion regarding electrons, namely, that they 
might also possess undulatory properties, exhibiting thus the same 
duality as the photons of radiation. I t  has turned out that a par- 
ticle moving from free space down a potential gradient into a 
field of (attractive) force and a propagating from empty 
space into a region of greater refractive index are two comple- 
mentary aspects of the same phenomenon; there is a quantitative 
equivalence principle between field of force and change of refrac- 
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tive index. De Broglie arrived at  a quantitative formulation of 
his ideas by applying a famous principle from the theory of rela- 
tivity. 

Albert Einstein had asserted, as a consequence of his relativity 
theory, that mass and energy are equivalents according to the law 

in which W is the ehergy in ergs, m the mass equivalent to that 
energy in grams and c the velocity of light in vacuo. According 
to this law a small amount of mass, m, could be conceivably an- 
nihilated, as such, and converted (for example) into radiation of 
energy TV = mc2 (one gram thus yielding 25.000,000 kw.hr.). 
(The conversion of mass into energy need not necessarily take the 
form of radiation. The law of equivalence of mass and energy is 
a very general one and the conversion may be to energy in any 
of its forms or manifestations.) (See also RELATIVITY.) 

On a huge scale in the form of the atomic bomb first used in 
1945 the partial control of this conversion of mass into energy 
no

w 

yields a stupendous source of energy which also promises 
possibilities of great practical utility. D e  Broglie made the daring 
assumption for that time that the total energy equivalent (mc2) 
of the electronic mass m was associated with a frequency of vi- 
bration v according to the quantum law hv = mc2. The vibration 
or pulsation (of what, he left undefined) was supposed, for a 
stationary electron, to occur in the same phase throughout all 
space or at least in an undefined region in the vicinity of the 
electron. Applying the laws of the Lorentz-Einstein relativity 
transformation to such a state of affairs to see how it would appear 
when in motion, he arrived very simply a t  the result that the 
electron vibration would appear as a set of plane waves1 normal to 
the direction of motion of the electron corpuscle and of wave 
length X given by the fo~mula  

in which mv is simply the momentum of the moving electron. 
These waves would travel with a phase velocity, u, greater than 
light velocity while their group velocity, less than light velocity, 
was to be identified with v the particle velocity of the electron: 
v and u were related by the equation 

De Broglie's superlative insight (like Einstein's) was regarded 
as idle fantasy-but not for long. Four years later, a t  the Ameri- 
can Bell Telephone laboratories, C. J. Davisson and L. H. Germer 
discovered that electrons, when reflected from the clean surface 
of a crystal (nickel), exhibit selective reflection from the atomic 
planes of the crystal lattice in complete analogy to the behaviour 
of the waves of X-rays observed earlier by Von Laue and Bragg. 
The wave lengths of electrons thus determined, with an appro- 
priate small correction for the index of refraction of the elec- 
trons inside the force field of the crystal, were found to depend 
on the velocity of the electrons in complete quantitative con- 
firmation of the De Broglie law, X = h / ( m v ) .  Moreover, it was 
later shown that the principle is a perfectly general one including 
all the fundamental particles of nature, such as protons or neu- 
trons, and 0. Stern and his collaborators demonstrated (1930) 
that such a complex particle as a helium atom is undulatory and 
obeys the De Broglie law completely. But no particle ever ex- 
hibits both the particle and the wave characteristics in the same 
experiment; we cannot see both sides of the coin at  once. 

I t  was Louis de Broglie's original suggestion that the stationary 
or nonradiating orbits of Bohr's atom model were those around 
which the electron waves according to the above formula could 
just fit with an exactly integral number of them in one circum- 
ference, in analogy to the standing waves set up on a violin string, 
or in still closer analogy to a ring of some sonorous metal excited 
by a blow to vibrate in its characteristic modes. These analogies 
fail only to the extent that they exhibit some dissipation of the 
wave energy whereas the electron in its nonradiating orbit loses no 
energy whatever. The quantum numbers of Bohr (n, and n2 in 

~ D E  Rroglie waves should not be confused with their offspring, electromagnetic 
rad~ation. 
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formula 2) were supposed to correspond to the number of these 
complete waves in one circumference for the electron in the initial 
and final states of a radiative transition. The idea was almost 
right but it needed a little refinement which was supplied by Erwin 
Schrodinger who laid down the general wave equation for an 
electron in a potential field and gave the highly successful wave 
mechanical solution of the hydrogen atom. 

Schrodinger's wave equation mas an approximate one formu- 
lated only to describe electrons moving at  nonrelativistic speeds. 
P. A, M. Dirac in 1928 succeeded in fusing the principles of rela- 
tivity and quantum mechanics into a more general wave-mechani- 
cal description with the result that three distinct experimentally 
observable phenomena became co-ordinated. These were ( I )  the 
property of electron spin first suggested earlier by G. E.  Uhlen- 
beck and S. Goudsmit to explain certain fine structure effects in 
atomic spectra; (2) the existence of a positively charged counter- 
part of the negative electron (in this case not discovered till four 
years later in 1932 by C. D. Anderson; and (3) the possibility 
of the creation and annihilation of matter in the form of pairs of 
positive and negative electrons by conversion from or into radiant 
energy, processes which are now firmly established facts. 

As a consequence of the third phenomenon just named, Dirac's 
contribution in its turn has been shown, on a still higher level 
of precision, to be a slightly inadequate description through the 
discovery of the Lamb shift (Willis Lamb, Jr.. and R. C. Rether- 
ford, c. 1949) and its theoretical interpretation in terms of the 
modern quantum electrodynamics of R .  Feynman, S. Tomonaga, 
J. Schwinger and others. h'one of these improvements invalidate 
the approximate applicability of the earlier interpretations within 
their limited fields of applicability, however. 

2. Atomic Structure.-As the result of extensive investiga- 
tions in nuclear physics there is strong evidence that the nuclei 
of atoms consist of only two kinds of heavy particles, protons and 
neutrons, sticking tightly together in a tiny droplet not more than 
10-l~ cm. in diameter. Protons and neutrons have almost exactly 
the same mass, about 1.66 X 10-2Qrams, but the neutron as its 
name implies exhibits no electrical charge, while the proton has 
one fundamental unit of positive charge (4.802 X 1 0 - l ~  E.S.U. 
in magnitude). Hydrogen, the lightest atom of all, then has a 
nucleus consisting of just one proton with one attendant outer 
negative electron (if the atom is neutral or unionized as are by 
far the great majority under ordinary terrestrial conditions). 
Helium has two protons and two neutrons in its nucleus, hence 
a positive nuclear charge of two units but a mass equal to about 
four protons. Neutral helium atoms then have two attendant 
outer electrons. Lithium nuclei consist of three protons and 
four neutrons, hence have a charge of three units and a mass 
equal to about seven protons. Three electrons, therefore, form 
the outer structure of neutral lithium. In  this way we can pro- 
ceed up the atomic table to the heaviest natural atom, uranium, 
with 92 protons and 146 neutrons tightly packed in its nucleus 
and hence with a nuclear charge of 9 2  units and with 92 negative 
electrons undulating in its outer structure when neutral. We 
must here omit many interesting details such as isotopes and 
changes in the total mass of a nucleus ascribable to its energy 
of formation from its constituent particles. The important thing 
for us is the regular progression in steps of one unit of the 
nuclear charge (atomic number 2 )  as we pass from element to 
element, attended with the addition of one more outer electron 
at each step. The characteristic X-rays emitted by these elements 
come from changes in this outer electronic structure. How do 
these electrons arrange themselves as we pile more and more of 
them around the nucleus in going to higher and higher atomic 
numbers? 

The interesting answer is that they arrange themselves in 
shells, that is to say groups of electrons such that the members 
of a group are all a t  about the same radial distance from the 
nucleus, differing rather widely from the radial distances of other 
groups. (The radial distance has, of course, the indefiniteness of 
a wave function but we refer to the radial distance of greatest 
density.) More important still, the energy of extraction of the 
electrons in the different groups or shells is about (but not ab- 
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X-RAY APPARATUS, AND SPECIMENS O F  R E S U L T S  OBTAINED 

I. Self-contained and self-protecting 200,000 vol t  X-ray installation, as radiator, w i th  heat-radiating fins a t  top. 7 .  Common photograph of b u t t  
used for the rout ine examination of castings. 2. A 400,000 vol t  X-ray weld, apparently sound. 8. Radiograph of the human teeth, revealing a 
installation, showing transformer, i n  centre four valve rectifiers, and high metal l ic  f i l l ing. 9. Radiograph i l lustrat ing hidden cracks i n  cast"ing. 1 0 .  
Power Coolidge tube. 3. Coolidge tube. 4. "Metaiix" hot-cathode X-ray (Upper) Radiograph of poor bu t t  weld. (Lower) Radiograph of good weld. 
tube. 5. X-ray photograph of an automatic pistol. 6. Cooildge tube 11. Ordinary and X-ray photographs of a fuse 
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BY COURTESY OF THE AMERICAN ROLLING M I L L  CO. 

X -RAY D I F F R A C T I O N  O F  IRON AS I T  PROGRESSES F R O M  T H E  I N G O T  
T O  O N E  O F  T H E  F I N A L  PROCESSES I N  M A N U F A C T U R E  

1. Piece of ingot of typical cast structure phztographed by the usual Laue rolled iron. The absence of individual spots proves the smallness of 
prcxdure.  The grains are aul te large and have been very much the crystals, whi le the large spots on tl-e various rings show the cubic 
strained in cooling iron crystals to be, t o  a very considerable extent, arranged i n  the sheet 

2. Thin bar f rom the continuous m i l l  showing a considerable reduction In w i th  a cube face parallel t o  tha surface of the sheet and a face 
grain size, and amount of strain, as evidenced by the smaller and diagonal parallel t o  the ro l l i ng  direction 
more uni form spots. The fine radial streaks near the center show the 4. The thoroughly annealed sheet, heat treated after the severe cold roil, is 
presence of some fragmentation of grains. The s l ight  tendency shown completely re-crystallized into s l ight ly  strained grains of qui te 
towards the appearance of groups of spots on the central band uniform size. No crystal fragments are present and the preferred 
indicates the beginnings of a preferred orlentation of grains crystal orientation caused by the cold ro l l i ng  has completely dis- 

3. Very fine grzined s t r s c t ~ r e  of nicely oriented crystals in highly cold appear~d, leaving a structure w i t h  pract ical ly  no directions! properties 
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COURTESY OF ( I ,  2 )  JESSE W. M DUMOND 

1. Spectra of molybdenum K-iines scattered by carbon at three different 
scattering angles 0 i l lust rat ing both the Compton shift and the DuMond- 
Kirkpatr ick broadening i n  thei r  dependence on 0. The unmodified a,, % 
and B1 lines of the molybdenum K spectrum are clearly visible and tes- 
t i f y  by thei r  sharpness t o  the h igh resolving power. The broad shifted 8, 
and shifted a, lines show increasing shift and increasing breadth as the 
scattering angle increases in complete quantitative accord w i th  the theory 
as photometric measurements show. The broadening is evidence of the 
mot ion i n  the atom of the electrons which are the scattering agents. The 
shifted a, l ine is a superposition of the shifted a1 and shifted a2 lines 
and is therefore a l i t t l e  broader than the shifted line 
2. Spectra of scattered X-rays of three different wave-lengths X scattered 
by  carbon a t  about 1 5 5  degrees scattering angle 8, i l lustrat ing both the 
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Compton shift and the DuMond-Kirkpatrick broadening i n  thei r  depend- 
ence on X. The wave-lengths i n  x-units are shown on the scales. The un- 
modified B and a lines can be clearly seen i n  the first (molybdenum) 
spectrum b u t  w i t h  diminishing primary wave-length the unmodified scat- 
ter ing becomes too fa int  to be seen so tha t  reference lines have been 
made on the edge of the tungsten spectrum by means of an auxi l iary ex- 
posure w i t h  direct radiation t o  establish their positions. The broadened 
and shifted B and a lines of the scattered spectrum can be seen i n  a l l  
three cases. The constant shi f t  and the diminishing broadening ( in  wave- 
length units) can be clearly seen and photometric measurements show 
both effects to be i n  good accord w i t h  the theory o f  the scattering proc- 
ess and of the motion of the scattering electrons i n  the atoms of the scat- 
tering substance 

COURTESY OF ( 3 ,  4 )  C A R L  D. ANDERSON 

3.  A photograph o f  great historical interest made by C. D. Anderson in 
1 9 3 3  w i t h  the Wilson cloud chamber provided w i th  a strong magnetic 
f ield capable of deflecting fast electrons. He inserted a 6-mm. thick lead 
septum horizontally across the chamber. I n  this picture the track i s  one 
lef t  by a positron. This positron possessed an energy of 63,000,000 elec- 
t ron volts before entering the lead plate f r o m  be low as shown by its curv- 
ature i n  the known magnetic field. After penetrating the plate i ts  curva- 
tu re  shows tha t  it proceeded w i t h  an energy of 23,000,000 electron volts. 
The change of energy, in good accord w i t h  the loss to be expected for such 
an electron i n  6 mm. of iead, proves definitely the direction of motion of 
the particle and, therefore, w i t h  the kncwn direction of the magnetic field 
enforces the conclusion tha t  i t  is posit ively charged. The low specific ioniza- 
t i o n  as attested by the density of the track and also the low energy loss 
i n  the iead exclude the possibil i ty tha t  the particle could be a proton. 
This was one of the first c l inching evidences for the positron. This photo- 
graph is reproduced f rom Anderson's Nobel Prize lecture 
4. The creation of an electron-positron pair in  a lead plate by hard gamma 
rays from T h  C" shown i n  a Wilson cloud chamber photograph by C. D. 

A~derson.  This photograph is  reproduced from Anderson's Nobel Prize lec- 
ture. The two  particles responsible for these tracks produce equal specific 
ionizations as judged by the track density and hence have the same mass. 
From the known direction and intensity of the magnetic field i n  which the 
chamber was operated ( 8 0 0  gauss) one concludes tha t  the track of greater 
curvature was made by a negative electron of about 0.7 mi l l i on  electron 
volts energy whi le the track of lesser curvature was made by a positron of 
0.8 m i l l i on  eiectron volts energy. Anderson and Neddermeyer have photo- 
graphed thousands of similar examlies of the same process wherein the 
hard gamma rays from Th  C" (of known quantum energy, h v z 2 . 6 2  
M.E.V.) fa l l ing on lead, aluminum or carbon produced the same result. I n  
no case did the aggregate k inet ic  energies of pairs so produced exceed 1.6 
M.E.V. thus leaving just the required margin of energy (1.02 M.E.V.) for 
the creatio,n of the two masses. i n  this photograph the di rect  image i s  at 
the lef t ;  the r ig l i t  hand reversed image, taken w i th  a mirror ,  i s  for stereo- 
scouic observation. Stereoscopic viewing shows that  the th i rd  track near 
the bottom of the picture is  of entirely independent or ig in 



PLATE IV X-RAYS 

OF ILLINOIS X . R A I  LABORATORY 

1. X-ray tube for operation at 2,000,000 volts producing beam capable 4. Microradiographs of aluminum.copper alloy used i n  a i rcraf t  construc- 
of penetrating 1 2  inches of steel; and diagram of construction tion, compared w i t h  corresponding photomicrographs. Magnification, 

2. Mi l l ion-vol t  radiographic u n i t  i n  use i n  p lant  of Babcock & Wilcox, 1 0 0  diameters 
Barberton, Ohio 5 .  Microradiograph of eye of common housefly. Magnification, 1 5 0  di- 

3. X-ray examination of Gainsborough's "Blue Boy," showing (right) ameters 
hidden paint ing of man w i th  whi te stock above head in visible paint- 6. Radiographic classification and sorting of oranges; upper, juicy, high 
ing, which accounts for l i gh t  shadow (pentimento) ~ u a l i t y ;  lower, pithy, low qual i ty  



X-RAYS PLATE v 

C R R N E G l E  l N S T l T U T E  O F  T E C H N O L O G Y  

1. Mult ip le X-ray diffraction apparatus, showing t w o  types of cameras 
supported from head of diffraction tube 

2 Diffraction pattern of ro l led a luminum sheet showing high degree of 
preferred orientation of crystal grains i n  sheet 

' 3. Diffraction pattern of wel l  annealed sheet steel w i th  complete absence 
of preferred orientation introduced i n  ro l l ing.  and grain growth from 
spotted rings 

4. Back reflection patterns from two sections of same aluminum alloy 
aeroplane motor castings, showing g,>at difference i n  texture. W i t h  this 

method as a guide. casting techniques were improved u n t i l  a l l  sections, 
th in  and thick, gave the same patterns and thus differential strains and 
failures were eliminated 

5. Diffraction pattern of stretched rubber, showing crystall ization and 
parallel arrangement of g iant  molecules; this behaviour has served as a 
guide i n  production of satisfactory synthetic rubber 

6. Diffraction micrographs by  new Barrett technique; A. indiv idual  grains 
in strain-free sheet of pure aluminum; B. effect of strain i n  grains int ro-  
duced by 2070 elongation of specimen 
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solutely) the same for all electrons in a shell but differs widely 
for the difYerent shells. By the energy of extraction me mean the 
energy vrhich must be supplied from outside sources to remove 
one of the electrons completely from the atomic structure so 
that it is just free but possessed of no kinetic energy in that free 
state. Unlike the radial distances: very sharply determinate, ex- 
perimentally measured values can be assigned to the energies of 
extraction. They can be plotted as a diagram of different energy 
levels. Following the original termi~iology of Barkla, the shells, 
named in order of increasing radial distance from the nucleus and 
decreasing energy of extraction of their electrons. are called I(, 
L. h1, N, 0. P and Q. As we pass from element to element to- 
ward increasing atomic numbers 2, each new electron is (usually) 
added in the outermost shell (though quite frequently the addi- 
tion may be to the penultimate shell) until a limiting number, 
the capacity as it were of that shell, is reached and then a new 
shell is started.l The number of electrons needed to complete a 
shell. named in shell order, K, L. RI, S,  etc., are 2 ,  8; 15, 32. I n  
the elements above Z = 36 there are also 0 and P shells and in 
radium. actinium. thorium: protactinium and uranium (Z = 85 to 
92) there is even a Q shell. The highest number of electrons ob- 
served in these shells occurs for uranium, namely 18: 12 ,  and 2 in 
0, P and Q respectively but it can be said with certainty that some 
of these might be increased if the table went higher. I t  does not 
do so in the natural elements because of some sort of nuclear 
instability when Z exceeds 92. Artificial transuranic elements 
have been produced by transmutation. 

An atomic structure from which an electron in some specified 
shell has been extracted, has had work done on it (the work of 
extraction) and is, by just that amount, at a higher total energy 
level than before. I t  is now momentarily an ionized atom. not 
neutral, because of the absence of one electron. There is in this 
condition a very strong tendency for an electron from some shell 
of larger radius than the ionized one to fall down and occupy the 
vacancy. I n  doing so the atom as a whole passes to a lower energy 
level and the difference in energy is radiated i11 the form of a 
photon of frequency v according to the equation 

wherein W 1  - JV2 is the difference betmeen the initial and final 
energy levels of the atom and h is Planck's constant. I t  is worthy 
of note here that P. Auger has shown by experiments nith the 
Wilson cloud chamber that this is not the only mechanism \%hereby 
the domnmard atomic energy transitions (of an atom ionized in 
an inner shell) can expend their energy. The atom may choose 
to emit not a photon but another one of its electrons, in which 
case the available energy is expended on this electron in part to 
do its a o r k  of extraction JTi and the remainder to give it kinetic 
energy in the free state. The equation of energy balance is 

This is called the Auger effect, first revealed in 192 j by P. huger. 
3. The Exclusion Principle.-XI1 I\-e have said implies that 

save for its outermost shell there is a close-packed quality about 
the structure of a neutral many-electron atom in its lo\\-est 
energy state. I n  spitc of the grouping of electrons in rather 
widely separated shells the entire structure is as dense as its 
wave-mechanical quantum laws permit. These l a m  require the 
formation of the wide intershell spacings (in both radius and 
energy), and their essence is summed up in vhat  is known as 
Pauli's principle of exclusion, which in one of its forms asserts 
that for no two electrons in an atomic structure can all of the 
quantum numbers required to describe their states be identical. 
Since space does not here permit a discussion of the detailed 
significance of the different quantum numbers, this form of Pauli's 
principle will be less significant to the reader than another one 
which has been used ~vi th  great success by Fermi, Thomas and 

lThis  statement is only roughly true. A new shell is quite frequently 
sta!ted a t  sumc~vhat  earlier % than thc cornplction of its predecessor. The  
eiitlre rrire eal-th sei-ies is formed b? the successive addition of electro~is in an  
K r l  ~ i i  sheil, which process i t a r t s  21 atomic numbers later than the 0 sheil 
outside it. Xlao with increac~ng  2, electrons a re  sometimes removed f rom 
outer  shelis and  added to inner ones. 

others when the electron swarm has to be treated statistically 
without detailed knowledge of the complicated force fields in 
which the electrons find themselves (their own fields and those 
of the nuclei). This statistical form of the statement must be 
made in terms of a phase space (a concept due to the U.S. physicist 
Josiah Willard Gibbs) of six dimensions: three, the position co- 
ordinates x, y, z of an electron; the other three, its rnomentum 
co-ordinates, p,, p,, pi. Pauli's principle asserts that in such a 
space a small cell of volume AxAyAzAp,,Ap!,Ap, = h3 a t  the 
point x, y, z, p,T, pl,, p, cannot contain more than two electrons 
(and this only if their spins are in opposite directions). The ex- 
clusion principle lays no restriction on the shapc of the exclusion 
cell, only on its volume. The shapes are determined by the de- 
tailed mechanics of each particular case. The cell of volume /13 

is made up of the product of two factors, an ordinary and familiar 
spatial volume hx~yhz, inside which the pair of electrons is 
supposed to be situated, and a momentum volun~e 1p,Ap,,~p, 
within which they also lie; meaning that the momentum arrow 
for that electron pair has its point inside the momentum cell in 
question so that its three momentum co-ordinates lie b e h e e n  
p, and p,  + AP,, P, and p ,  + APu, PS and P, 4- Ape respectively. 
(This s o m e ~ ~ h a t  over-simplified language of cartesian co-ordinates 
implies that the cells are rectangular boxes, but no such restric- 
tion exists-their shapes are here undefined. I n  reality x, y ,  e, 
p,, pu, and p2 should be regarded as generalized co-ordinates ap- 
propriate to the mechanics of the case.) The presence o i  the 
position vector of the electron pair inside the first cell and the 
momentum vector inside the second cell excludes all other elec- 
trons from having their positions and momenta so located. Since 
the product of the volumes of the two cells is a universal constant, 
h" this means, in rough language, that if electrons are very 
densely packed in space they must be spread wider apart in 
momentum and vice versa, since their number density in the 
phase space is a constant. 

4. Or ig in  of Opt ica l  a n d  X-ray  Spectra  Contrasted.-All 
the characteristic spectral lines emitted when atoms give off elec- 
tromagnetic radiation are due to transitions of atomic electrons 
between the different initial and final stable electronic states. 
(Certain very faint lines known as satellites are an exception to 
this statement. These however are accounted for by a similar 
but more complicated mechanism in atoms ~ ~ h i c h  have lost t ~ o  or 
more electrons.) In  the case of optical lines, an outer electron 
(one in the outermost shell) has been, by additional energy sup- 
plied from some external source, raised to a quantunl-mechani- 
cally-permitted (but not ordinarily occupied) energy level of 
value sharply defined by the wave-mechanical requirements. (The 
atom is said to be "excited.") I ts  "fall" from this energy level 
W ,  to the normal one TV', is then accompanied by emission of a 
photon of radiation whose energy hv just accounts for the dif- 
ference TY1 - W 2  

I n  the case of X-ray lines the atom is said to be excited when 
an electron in some inner shell is ejected completely from the 
atomic structure (by a supply from some external source of energy 
in amount equal to or greater than the energy of extraction). 
The atom is now left with a hole in its previously dense inner 
structure. The characteristic X-ray spectral line is then emitted 
when an electron from some shell outside the excited one falls 
into the hole or vacancy. Since it is the change in the total 
energy state of the entire atom which must be held accountable for 
the emission of the photon it turns out to be distinctly preferable 
to say that the hole in the structure has traveled upward to a neT 
shell rather than to say that an electron from the ne\y shell has 
fallen into the hole. (For clarity and brevity \ye shall use both 
descriptions in ~vha t  f o l l o ~ ~ s  as convenience dictates.) This proc- 
ess may occur in several steps before the hole reaches the outer 
surface. Eventually an electron from some external source will 
be picked up in the final vacancy and the atom will have returned 
to normal. I n  the process, characteristic spectral lines xyill have 
been emitted with definite frequencies determined by equations 
of the type of (11) for each of the discrete steps of readjustment. 
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- I  I  + l t ~ i i  ionized shell, say the K shell. is 

M - i l l  
i v  t + i  called a series. the K series. The 

K SER IES Note that ia the X-ray case the 
t>= initial state of the atom, required 

v 
B y  C c d R i E S ~  OF J E S S E  W. M D U M ~ N D  initial state of the atom charac- 
F I G .  6 .- T Y P I C A L  A R R A N G E M E N T  O F  terizes the X-ray series. I n  opti- 
T H E  H I G H E R  X - R A Y  E N E R G Y  LEVELS cal suectra on the contrary it is 

I I 
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O F  A N  ATO M the final state of the atom-which 
T h e  vertical lines i n d ~ c a t e  the transi- 
t lons or jumps between pairs of these characterizes a series of lines. 
levels which account for some of the Note. hoxever. that in both cases 
stronger X-ray spectral lines as- des~g-  if Tl.e think in terms of the jump 
nated. Only  K and L series lines are 
shown and by no means a l l  of these. lhe executes uhen the 
The m a g n ~ t u d e s  of the transitions are line is emitted, then it  is the final 
n o t  shown to scale level on which the electron lands 
which characterizes the series designation. 

5. X-Ray  Energy -Leve l  D i a g r a m s  a n d  X-Ray  Spectra.- 

B i  

As we have already indicated, the extraction energy is not quite 
identical for all electrons in the same shell, the energy levels of 
the shells being said to have a fine structure. For  the detailed 
explanation of this the reader must consult more extended works. 
T h e  accompanying diagram. fig. 6, shows three principal atomic 
energy levels corresponding to an atom ~ ~ h i c h  has lost one electron 
from its K: L, or M shell. Since more energy is required to 
ionize a K electron than an L or M electron the K level is plotted 
a t  the top. I n  such a diagram an electron falling from the L 
shell into the K shell appears to move upward but this is merely 
due to the convention used in plotting. I t  will be noted on this 
diagram that there is but one K level while the L levels are split 
into a triple fine structure and the ill shell has five distinct sub- 
levels. I t  is the transitions of electrons as indicated by the lengths 
of the vertical lines which account for all of the frequencies of 
the characteristic spectral X-ray lines. (Except for certain very 
weak lines called satellites which are the result of multiply ionized 
atoms, about which space does not permit us to e1aborate.j Not 
all possible transitions occur with equal probability and some are 
so improbable as to have earned the name forbidden. These 
transition probabilities control the relative intensities with which 
the various X-ray spectral lines are observed, for spectra must 
always come from a great multitude of excited atoms so that the 
probability of a radiative transition is statistically translated into 
the intensity of a line. 

As a result of the spacing of the energy levels, large from K 
to L, relatively much less from L to &I, relatively much less 
than the latter from M to S,  etc.l, the spectral lines of a given 
X-ray series form a rather compact group quite isolated from 

for emission of a line, is one of 
ionization, creation of a hole. 
Now associated with this initial 

, state there is a whole series of 
possible lines corresponding to 

'The reason for this rapidly decreasing energy level spacing is implicit in Bohr's original 
formula for the individual permitted energy levels of his orbits (cj'. Eq.2). His permitted 
energy levels were given by 

2 ~ 2 n z e 4  4 2  
ns 

h"2 
In a n  atom such as  silver (Z=47) ,  for example, the two K electrons are in a nuclear field 
of about 1 7  units. while the shielding of these placei the eight L electrons (also somewhat 
shielded by each bther) ,  in a field of somewhat le3s ihan  4; units. .\!so and more impor- 
t an t ,  the quantum number n= I ,  applies to  the K while n = 2  applies to  the L electrons. 
Similar reasoning applied to the M, X, etc., shells will convince the reader of t.he rapid 
decrease in energy-level spacing. 

electrons falling from different 
outer shells into that one va- 
cancy. The  most energetic of 
these lines (those of highest fre- 

L SERIES -- quency) will be those that come 
t t  1; from the remotest outer shells, 
I I 4  I I I those nearest the periphery of the 

"2 
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those of neighbouring series in the spectrum. As a n  example, we 
show in fig. 7 the K series and the L series lines of the spectrum 
of a tungsten target plotted against m v e  length. with the heights 
of the lines drawn to indicate roughly the relative intensities. If 
the value of hv for the shortest wave length or highest frequency 
line in each group is computed, i t  is found to correspond almost 
exactly (but not quite) to the extraction energy of the electron 
whose expulsion created the hole characterizing that series of 
lines. (Such extraction energies can be readily measured directly 
in a number of different ways, as Tve shall see.) 

We owe our first insight into atomic structure and the com- 
plexity of spectra in general to the simplicity of X-ray spectra, 
paucity and compactness of lines in a series; absence of over- 
lapping of series: etc.. as well as to the fact that the frequencies 
of the K series! the one first studied by hloseley, are chiefly de- 
termined by the energy levels of the R shells, those nearest the 
nucleus, as we pass from atom to atom. The K electrons are in 
the full attractive field of the nucleus itself with minimum screen- 
ing by negatively charged electrons of the full nuclear positive 
charge Ze. I t  is this screening effect which accounts for the 
factor (2 - I ) ~  instead of Z2 in hloseley's equation (3 )  above. 
After excitation by removal of one K electron. the electrons of 
the outer structure (c, Y1, etc.. shells) find themselves in the 
field of a nuclear charge Ze screened by one K electron, hence 
effectively ( Z  - 1)e .  

atom. Such lines will approach 
in energy, hv, the energy of ex- 
traction of the electron removed 
when the hole was formed. The 
aggregate of all lines formed by 
such electron transitions from say 
the L, N, N. etc. shells into one 
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IV. EXCITATION OF X-RAYS 

L - + 

Atoms can be excited to emit 'their characteristic X-rays (by 
expulsion of deep-lying electrons) in a number of ways as follox~s: 

1. Elec t ron  Bombardment.- In this case the atom is ionized 
by collisions of fast electrons. (Of far greater total energy than 
the line spectrum from an X-ray tube. however. is the continuous 
spectrum generated directly by the impacts of the cathode elec- 
trons on the target, as explained below.) This is the method used 
in all X-ray tubes. As shown by experiments of Rr. Duane and 
F. L. Hunt and also of D. L. Webster, it is necessary that the collid- 
ing fast electrons have energy greater than the electron extrac- 
tion energy Tt',, the energy level of the series of X-ray lines to 
be excited. If V is the steady (D.C.) voltage applied in the tube 
to accelerate the electrons and e the electronic charge, then eV 
must equal or exceed We.  The K series lines of silver, for example, 
just begin to make their appearance in the X-rays coming from 

WAVE LENGTH X103X U 
R E D R A W N  F R O M  R I C H T M Y E R  AND K E N N A R D ,  "INTRODUCTION TO M O D E R N  P H Y S I C S ' '  ( M C G R A W -  

HILL B O O K  CO.) 

F I G .  7 .- PLOT OF T H E  P R I N C I P A L  K A N D  L S E R I E S  L I N E S  O F  T U N G S T E N  
A G A I N S T  W A V E  L E N G T H  

The relative intensities of the lines are indicated roughly by their heights save 
that the Ly and I lines are so weak t h a t  they are here magnified fivefold. T h e  
same line designations have been used as in fig. 6. N c t e  the compactness of t h e  
pattern lines of a given group ( K  or L) and the wide separation of groups 

the electronically bombarded silver target when, as we increase 
the voltage. we reach a value of 25.600 v. although the L series 
lines of silver are already strongly in evidence. At the critical 
voltage, all the K series lines appear a t  once. I t  is such behaviour 
that so strongly confirms the picture we have given of the atomic 
X-ray emission process. This critical value, 25,600 v.. is the ex- 
traction or ionization energy of silver K electrons expressed in 
electron volts. The  electron volt is a convenient unit of energy 
much used by physicists. I t  is equal to the energy possessed by 
one electron which has fallen through a difference of potential of 
one volt and is equal to about 1.601 X 1 0 - l h r g s .  X quantum 
hv of radiation having this energy has a frequency of z~a .ooo .ooo~-  
ooo.ooo cycles per second and a wave length X = 1.24 X I O - ~  cm. 
Energy, in quantum physics, can thus be expressed in ergs, volts, 
cycles per second, or wave length units. Convenient conversion 
relations from electron volts, V ,  to wave length A in centimetres 
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and frequency v in cycles per second are 

The original Crookes tube of fig. j used by Rontgen and the 
gas discharge tube of Sir Herbert Jackson. fig. I ,  have been re- 
placed by various forms of the pure electron discharge tube or 
hsrd vacuum tube invented by W. D.  Coolidge of the American 
General Electric company in 1913, of which an early example is 
pictured in fig. 8. The electrically heated incandescent cathode 

F I G .  8 .- DIAGRAM O F  T H E  S T A N D A R D  C O O L I D G E  X - R A Y  T U B E  
Earlier tubes needed residual gas to sustain the electrical discharge but  in the 
Coolidge tube the electrons forming the cathode rays are supplied by thermionic 
emission from an incandescent cathode 

emits electrons by a process analogous to the boiling of vapour 
fiom a liquid. The target or anode may also be permitted to 
become incandescent, through the bombardment (this is not per- 
missible however unless the tube is operated on a rectified supply 
so that the cathode is always negative) ; or if its substance is too 
easily melted. it may be kept cool by a supply of coolant circulating 
in its interior. Such a tube must be evacuated of gas in the space 
surrounding cathode and anode to such an attenuation thdt the 
chance of an electron in the bombarding stream colliding with 
and ionizing an atom of the gas in its path from cathode to anode 
is very low indeed. We say the mean-free-path for electron col- 
lisions must be much longer than the cathode-anode separation. 
Pressures as low as of the order of 10-"o.ooo,oo~) millimetre of 
mercury (or about o.ooo,ooo.oo~ of an atmosphere) are required. 

In another tube known as Metalix, developed at the Philips 
laboratories, Eindhoven, Neth., and pictured in fig. 9, the dispo- 
sition of the metal anode and cathode together with a cylindrical 
metallic section in the envelope of the tube is such that X-rays 
can only emerge through a small window thus obviating the 
necessity for large complicated and expensive external protective 
shielding. 

/"-h GLASS ENVELOPE CATHODE FILAMENT 
TERMINALS 

PROTECTIVE CATHODE 
LEAD CYLINDER FILAMENT 

INSULATING SLEEVE ENVELOPE 
FIG. 9 .- D I A G R A M  O F  T H E  M E T A L I X  X - R A Y  T U B E  O F  P H I L I P S ,  S H O W I N G  T H E  
W A T E R - C O O L E D  A N T I C A T H O D E ,  T H E  T U B U L A R  METAL W A I S T L I N E  WITH A T H I N  
G L A S S  W I N D O W  A N D  T H E  O U T E R  P R O T E C T I V E  L E A D  J A C K E T  

Since about 1945 the so-called shockproof X-ray tube has come 
into general use. In  this the glass envelope of the tube itqelf is 
often completely immersed in oil contained in a compact, grounded 
metal envelope into which hlgh-tension cables with grounded ex- 
ternal sheaths conduct the electrical power. The arrangement is 
such that no high voltage is accessible anywhere on the exterior 
surface of the apparatus. 

2. Fluorescent  E x c i t a t i o n  of Characteristic X-Rays.-The 
second method whereby atoms can be excited to emit their char- 
acteristic X-rays consists in using radiation to supply the energy 
needed to extract one of the deeper electrons. In  order for this 
to take place the photons of the exciting radiation (like the elec- 
trons in the previous methodj must have energies, hv, equal to  
or greater than the work of extraction of the atomic electron 
whose removal accounts for the series of X-ray lines to be ex- 

cited. Thus, in order to excite by fluorescence a sheet of silver to  
emit its K series lines \\,hen exposed to a beam of monochromatic 
X-rays. it is necessary that the frequency of the X-ray beam 
exceed 6.2 )< lo lg  cycles per second (or, what is equivalent, that 
its wave length be less than o..@ X 10-8 cm ). Both these figures 
are simply the quantum equivalents (computed from the formulas 
[12 ,  131) of the extraction energy, 2j.600 ev. for the K electrons 
of silver This is a striking example of the quantum or particle- 
like behaviour of X-radiation. Consider in detail how the event 
must take place: 

A beam of X-rays from ~ ~ h i c h  has been selected a small bundle 
of n~onochromatic radiation of the required critical wave length 
either by reflection at a definite angle from a crystal surface or 
by diffraction from an artificial ruled grating or in any other 
way, falls on a sheet of silver No matter how much the intensity 
of this beam is attenuated. either by distance of transmission. or 
by absorption in matter before reaching the silver, its photons 
nil1 always possess the property of being able to eject K electrons 
from the silver (the ejected K electrons can be observed by ap- 
propriate means) and of exciting the silver sheet to emit the silver 
K spectrum of lines (easily observable by means of an X-ray 
crystal spectrometer). Weakening the intensity of the beam does 
not reduce the energy of the photons, it  merely diminishes their 
number. 

Fluorescent excitation is being increasingly used for the pro- 
duction of characteristic X-rays. This method of chemical analy- 
sis was first applied \%ith great success by G. Hevesy who, with 
D Coster, in 1923 discovered the ne

w 

element (2 = 7 2 )  haf- 
nium by means of its characteristic X-rays. 

Maurice de Broglie v a s  the first to show that there is a class 
of photoelectrons ejected by X-rays of frequency v whose kinetic 
energy, U7,,,, accurately satisfies the equation 

wherein hv, is the characteristic energy of extraction of some level 
of the irradiated matter. 

3. T h e  Cont inuous  X-Ray Spectrum.-X-ray tubes emit also 
a smoothly spread. continuous spectrum of X-rays upon which 
the lines are superposed. The lines are very narrow. though they 
do have a finite measured nidth in wave length or frequency units 
and a very definite structure or profile which has been carefully 
studied. The X-ray energy in a section of continuous spectrum 
the same nidth as a line is much smaller, even In the most intense 
regions, than that i11 the stronger spectral lines. hTevertheless 
the lines are so narrow and the gaps between them so large that 
the total energy in the continuous spectrum far outweighs that in 
the lines. The bulk of the X-ray output of the tube is therefore 
in its continuous spectrum Because of this it  is chiefly the con- 
tinuous spectrum wh~ch does the ~ o r k  in medical diagnosis and 
therapy. 

The continuous spectrum has a sharp upper frequency limit 
beyond which it is absent altogether and \thich constitutes its 
most striking feature. If the X-ray tube is excited with a steady 
(D.C.) voltage I' so that all electrons (of charge e) impinging 
on the target have the bame energy eL7 at  all times then this 
highest frequency emitted, v,,,, satisfies the equation 

wherein h is Planck's constant. This important law, first observed 
about 191 j by D. L. Webster working in Duane's laboratory is 
usually called the Duane-Hunt law. I t  lurnishes one of the im- 
portant methods of measuring the ratio hie from which, know- 
ing e from other sources. Planck's constant h can be computed. 
The law asserts that no X-ray photon can be emitted from the 
X-ray tube with energy hv greater than that of the impinging elec- 
trons which excite the X-rays. Such processes may be likened in 
classical analogy to sudden stoppages of the cathode-ray electrons 
striking nearly head-on blows at  the nuclei of the atoms of the 
target, accompanied with complete radiative loss of their energy. 

The continuous spectrum frorn an X-ray tube is usually found 
to be partially polarized with it> electric vector parallel to the di- 
rection of motion of the electrons impinging up011 the target. The 
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effect is more pronounced in thin targets and as one approaches the 
short wave-length limit of the spectrum. 

At moderate electron voltages the direction of strongest emis- 
sion is nearly a t  right angles to the direction of the impinging 
electrons but as we pass to higher voltages the maximum inclines 
toward the forward direction of the impinging electrons. At 2 4  ooo 
v. the maximum emission is a t  about 70" to the forward direction 
of the cathode rays, a t  38,000 v. it  is a t  64" while a t  ~.ooo,ooo v. 
i t  is a t  about 29' only. 

Targets of high atomic number are much more efficient emit- 
ters of the continuous X-ray spectrum, E .  Wagner and H. Kuhlen- 
kampff have shown that, plotted per unit frequency increment, 
the intensity in the continuous spectrum from a massive target 
falls off practically linearly with frequency down to the Duane- 
Hunt  limit, with some steepening there. As a result of their 
studies as well as those of R. T .  Beatty and others, the total X-ray 
energy output of an X-ray tube target divided by the cathode 
ray energy input (therefore the'efficiency E of X-ray production) 
has been shown to be given by the approximate formula: e = 
kZV, wherein Z ' is  the atomic number of the target material, V 
the voltage and k a constant probably about 1.1 X I O - ~  according 
to S. K. Allison. (Elaborate theoretical calculations in 1945 by 
P. Kirkpatrick and L. Wiedmann indicate k = 1.4 X I O - ~ .  The 
formula obviously must fail long before e = IOO%.) Thus a 
tungsten target ( Z  = 74) bombarded at  ~oo,ooo v. would emit 
in all X-ray wave lengths about 0.8% of the electrical energy 
input. The other 99 .2% of input energy is converted into heat. 

V. INTERACTIONS OF X-RAYS WITH MATTER 

1. Photoe lec t r ic  Absorpt ion;  t h e  Effects U p o n  the Radia- 
tion.-When a pencil of X-rays passes through a material-ab- 
sorbing screen its intensity is reduced as an exponential function 
of the path length in the screen according to the law 

Here I, is the intensity after passage through x centimetres of 
screen, I, the initial intensity and T is called the total linear 
absorption coefficient per centimetre. I t  is clear that this law 
implies that each additional increment Ax of screen thickness 
removes the same fraction of intensity from the beam. This re- 
moval occurs partly by scattering of the X-rays into other direc- 
tions than the forward one and partly by absorption of the X-rays 
and conversion into other forms of energy. Thus T can be split 
into two components T = u + p where u is the linear scattering 
coefficient and p is the linear true absorption coefficient. We are 
a t  present only concerned with the true absorption coefficient p. 
This differs widely for different materials. A more significant co- 
efficient however is pip where p is the density (in grams per cubic 
centimetre) of the screen material. This is called its mass absorp- 
tion coefficient. Of still more fundamental significance is the 
atomic absorption coefficient, pAt = (PIP) (AIN) wherein A is the 
atomic weight of the absorbing material and N is Avogadro's num- 
ber. The quantity p,, is the fraction of X-rays removed from an 
X-ray beam one square centimetre in cross section by each atom 
placed therein. I t  may be regarded as a cross section, the equiva- 
lent stopping area of the atom for the X-rays in question. 

When plp  or pAt for a given absorbing screen is plotted as a 
function of A, the wave length of a monochromatic beam of X-rays 
whose absorption coefficient is under investigation, certain very 
abrupt discontinuities are observed at  well-defined values of X 
which depend on the material of the screen. Such a curve is 
shown in fig. 10 as an example for the mass absorption coefficient 
of a lead absorbing screen. The first, or K ,  discontinuity occurs 
a t  a wave length XK or frequency vK, for which the quantum energy 
(photon energy) of the radiation is just sufficient to eject K elec- 
trons from lead. There are three L discontinuities a t  wave lengths 
XL (or frequencies vL) such that the radiation just has the quan- 
tum energy to eject L electrons from the three different L levels 
of the lead atom. The sudden increase in absorption as the wave 
length is shortened in crossing one of these critical values, say the 
K ,  is caused by the fact that a new group of electrons in the lead 
atom (the K electrons), previously inactive, are now taking 

some extra energy from the beam 
(by being ejected from their 
atoms). Let us call the critical 
wave length values, X,, X,, etc. 

In 1914 W. H. Bragg and S. E. 
Pierce sho,wed that apart from 
the discontinuities, the coefficient 
plp approximately followed a law 
of the form 

K = 0 1405A P 

L I  =0780 Z being the atomic number of 
the absorber. The coefficient C 
assumes a new value at  each dis- 
continuity. If we consider the 
absorption per atom. C is re- 

WAVE LENGTH IN ~NGSTROMS placed by a constant, A' and the 
R E D R A W N  F R O M  R i C H T M Y E R  A N D  K E N N A R D ,  

l N T R o D u c r l o N  T o  ( M C  exponent of becomes 4 (since 
G R A W  H I L L  B O O K  co 1 A is approximately proportional 
F IG 10.-MASS A B S O R P T I O N  COEF-  to Z) .  
F l C l E N T  C U R V E  O F  L E A D  I N  T H E  
WAVE L E N G T H  R E G I O N  O F  T H E  K A N D  /.tar =A'  X3Z4 (18) 

ALSO OF T H E  T H R E E  L ABSORPTION 
D I S C O N T I N U I T I E S  F. K. Richtmyer finds for the 
The sudden increase i n  absorption a t  region < XK that A' = 2 . 2 5  X 
each discontinuity as one passes toward 10-2 and for the region XK < 
shorter wave lengths X or higher fre- 
quencies y (  = c / \ )  is due to the fact  < A' = ''33 1°-' when in 
that  the ouantum enerov of the radia- both cases X is in centimetres. -. . - 
t ion has become sufficient to eiect a new B. Walter ( I g 2 7 )  gives the fol- 
class of electrons, previously taking no 
part  in the absorotion orocess lowing results which may be . . 

slightly more reliable than Richt- 
myer's: X < A,, pAt = 2.64 x 1 0 - 2 2 3 . 9 4 X 3  K . < ~ < ~ L ,   PA^ 
= 8.52 X I ~ - ~ Z ~ . ~ ~ X ~ ;  where, again, X is in centimetres in each 
case. 

The absorption discontinuities taken together with the char- 
acteristic X-rays emitted by the absorber give a complete veri- 
fication of the picture we have formed of the absorption process 
and of the structure of atoms. As we diminish the wave length 
incident on the absorber, for example, in the range XK < X < X,, 
the L series of lines is strongly emitted by the absorber but the K 
series is absent. But as soon as the wave length of the incident 
beam becomes shorter than XK, the entire K series makes its ap- 
pearance. All the K series lines are on the long wave length side 
of the K edge, etc., because, to use rough figurative language, no 
energy of transition of an electron from a higher to a lower atomic 
level can exceed the work required to raise an electron from the 
lower of the two levels completely out of the atomic structure in 
the act of ionization, the essential preparation for the former 
transition. All this furnishes highly satisfactory confirmation of 
the picture we have formed of the atomic processes of absorption 
of radiation quanta when these have sufficient energy to eject a 
given class of electrons, and the concomitant process of emission 
of characteristic lines from the absorbing atom after the hole has 
been created by ejecting one of these electrons. The absorption 
edges furnish one of the best ways of determining the atomic 
extraction energies or energy lgvels. All the prominent X-ray 
spectral lines can be accounted for, as to their frequencies (photon 
energies hv), as the difference between two of these levels. Thus 
for example the Karl line satisfies the equation 

wherein vK and vLlll are the frequencies of the K and the third L 
absorption discontinuities. Moseley diagrams for the critical ab- 
sorption frequencies (plotted between and 2 )  are even more 
convincing than for the emission lines. 

2. Photoelectric Absorp t ion ;  Effects Upon t h e  Absorb ing  
Atoms.-If we wish a rough classical analogue to the true fluores- 
cent absorption process we must think of the electric ,vector of 
the incident electromagnetic waves as acting simultaneously on two 
members of an electric dipole, the positive consisting of the heavy 
nucleus and all but one of its attendant electrons, the negative 
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consisting of one electron only of the outer structure, setting 
the latter (the lighter member of this dipole) into forced vibra- 
tions of increasing amplitude until practically the entire quantum 
energy of the incident photon has been transferred to the electron 
and the latter is ejected from the atom, moving away as a free 
photoelectron with kinetic energy equal to the photon energy 
less the work of ejection just necessary to free it. The momen- 
tum given the photoelectron is balanced by an equal and op- 
posite momentum given the heavy nucleus (and also the rest of 
its attendant electronic structure) which experiences a recoil like 
that of a gun ahen a bullet is fired. As might be expected from 
this picture, cloud chamber experiments with polarized radiation 
show that the ejected photoelectrons are most numerous in the 
direction of the electric vector of the radiation. 

The X-ray ionization of gases and the effects of X-rays on liv- 
ing tissues have been shown to be due not to the direct action of 
the X-rays but to the photoelectrons which the X-rays eject from 
atoms of the gas or the tissue. These photoelectrons may, as we 
have explained, have energies (in volts) ranging practically all the 
way up to the energies of the electrons in the cathode ray stream 
of the X-ray tube where the radiation was generated. As the 
photoelectrons plow through a gas (or livlng tissue) they ionize 
many thousands of atoms in their paths. the average energy ex- 
pended in ionizing an atom of air for example being only about 30 
to 35 v. The process is made indubitably clear in the Wilson cloud 
chamber Of profound biological significance is the action of the 
photoelectrons in inducing mutations of the genes in living cells. 
I t  has been shown by M. Delbriick in  such X-ray studies that 
the size of the molecular structure of a gene, the carrier through- 
out the ages of hereditary traits of amazing permanence, is of the 
order of that of a cube (or sphere) having only ten atoms in its 
linear dimensions ! 

3. The  Sca t te r ing  of X-Rays.-The tremendously significant 
work of Arthur Compton dating from his discovery in 1923 of 
modified scattering, followed by the work of a long list of other 
investigators, has established that there are two important ways 
in which X-rays are scattered (deflected from their original paths) 
by atoms. called respectively modified and unmodified scattering. 
I t  was in this field that the particlelike behaviour of the photons 
of radiation was first driven home with telling force. As in the 
photoelectric process, here again there are two experimental aspects 
-the effect on the radiation and the effect on the atoms which 
scatter it. 

I t  is the electrons in the atomic structure which are responsible 
for scattering X-rays. In  unmodified scattering, which occurs the 
more frequently (for radiation of specified quantum energy) the 
higher the binding energy of the scattering electrons, the radiation 
is not changed in n-ave length at  all by the scattering process-it 
is merely deflected into a new direction. Such unmodified scatter- 
ing accounts for all of the selective diffraction phenomena in crys- 
tals and on ruled gratings which result in the formation of 
spectral lines. Each atom of the periodic structure reradiates the 
incident radiation aithout change of wave length in definite phase 
relationship to the primary exciting radiation. Since the photons 
lose none of their quantum energy hv in the process, no net work 
is done on the atom, no electrons are removed or disturbed. and 
the final state of the atom is exactly like the initial state. I t  is as 
though all the electrons had co-operated in the reradiating proc- 
ess. each absorbing and re-emitting its share of the total Izv. (The 
electrons must not be extracted by the radiation, their final energy 
states must be the same as their initial energy states before scat- 
tering the radiation in order that the latter shall not be modified 
in freauencv. There is a finite chance according to ideas first 

for the intensity I'* of X-rays scattered per free electron a t  a n  
angle I$ from the direction of the incident beam of intensity I, r 
being the distance from the scattering electron to the point of 
observation of I'@. The total scattering in all directions given by 
the above formula leads to a scattering coefficient per electron 

corresponding to an absorption cross section, that of a circle of 
radius 4.6 X 10-l3 cm. When however the m v e  length of the radi- 
ation is long compared ~vith the size of the atomic electron swarm 
there is a constructive interference of the radiation scattered by 
the individual electrons so that n of them instead of scattering lz 
times the amount u, behave (in the limiting case of very long wave 
lengths) as though the charge e (raised to the fourth po

w

er in the 
formula) were first multiplied by n so that ten electrons become 
equivalent to so" so,ooo independently scattering electrons. 
The presence of m2 in the denominator. however. reduces the ratio 
by the divisor 10% 100 so that the net effect o f  10 electrons is 
100-fold that of I.  All this is fairly reasonable according to classi- 
cal concepts. 

I t  has been possible, by study of the intensity of unmodified 
X-ray scattering as a function of sczttering angle for gaseous 
atoms and also for atoms in crystal lattices, to learn a very great 
amount about the statistics of the spatial distribution of electrons 
around the atomic nuclei both in single atoms and in solid crys- 
tals, to reveal the sizes of the cloudlike electron shells and to map 
the regions of periodically varying electron density in crystals. 

I t  is as the wave length becomes short, however, that our classi- 
cal ideas of scattering break down completely and the scattering 
becomes very much lower than Thomson's formula predicts. The 
Compton effect here becomes pronounced. 

4. T h e  Compton Effect.-It had been observed by J. A. Gray 
(1920) that short wave-length radiation. after scattering from 
carbon and other low atomic number atoms, was s o m e ~ ~ h a t  more 
absorbable than the primary radiation. I t  is a simply demon- 
strable consequence of Llaxmell's electromagnetic theory of ra- 
diation that when any quantity of radiant energy LIT is absorbed 
by a charged particle there will be exerted upon the latter an 
impulse (or quantity of momentum) in the direction of propa- 
gation, of magnitude Wlc where c is the velocity of light in vacuo. 
Thus a photon of energy hv should carry with it the ability, if 
completely absorbed, to exert a momentum hvlc on an electron 
(or any other charged particle). I n  1923 Arthur Compton and, 
simultaneously. Peter Debye proposed the daring hypothesis that 
a photon of X-rays might be regarded as a small projectile able 
to  hit one and only one electron in the scattering atom (actually 
their initial theory envisaged as a first approximation only a free 
electron). The idea was that the photon bouncing off the electron 
(in the direction of scattering that was being studied) would de- 
liver a blow giving, a t  the expense of some of its energy, a recoil 
velocity and a recoil energy to the electron in accord with the 
familiar laws of conservation of energy and momentum applicable 
to larger colliding masses. The energy so lost by the photon, 
initially of energy hv,, would result in a new lo\i~ered frequency us 
corresponding to a lesser quantum energy, hvs. Clearly the loss of 
energy should increase ni th  increasing angle of scattering 8. The 
accompanying fig. I I shows the simple vector momentum diagram 
with the help of xvhich, together with the conservation of energy, it 
was possible for Compton and Debye to compute that the modified 
photon should exhibit a shift toward longer wave lengths relative 
to the primary wave length and independent of the value of the 
latter eiven bv . , 

enunciated by A. Smekal that this can occur even;€ the quantum =' (h,nici(l - toss) = O.OZIZ 10-8(1 - cmsl cm. ( 2 2 )  
enrrgv hv exceeds the enerev of extraction. One mav ~ e r h a ~ s  . . -2 %>, . .  A 

think of the electron as momentarily ejected and then immediately Compton outdid Debye in that he immediately and quantita- 
falling back to its original state.) For certain wave lengths and tively demonstrated this shift in wave length in the laboratory to- 
atomic numbers the amount of radiation thus scattered per electron gether with its dependence on the scattering angle 19. The theory 
approximates the amount predicted by J. J. Thomson's classical shows that the recoiling electron must have a forward velocity 
formula in an obvious well-specified direction and an energy E, given by 

{(I - coss) 
E, = hvo 

hvo 
+ 

- c;sjj wherein 5 = -, 
mc- 
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Immediately following Compton's prediction of their existence, 
these recoil electrons were discovered in the laboratory by C. 
Wilson and by W. Bothe. Compton and Alfred W. Simon (1925) 
showed with fair quantitative accuracy in the Wilson cloud cham- 
ber that both the scattered photon and the recoil electron obey 
the required laws in individual scattering processes and A. A. 
Bless has checked their energy accurately by the method of the 
magnetic spectrograph. 

E. Schrodinger (1927) proposed an alternate theory of the 

REDRAWN FROM R l C H T M I E R  A N D  K E N N A R D ,  " I N T R O D U C T I O N  TO MODERN P H Y S I C S , "  (MCGRAW-HILL  

BOOK CO.) 

F I G .  11.-VECTOR DIAGRAM S H O W I N G  T H E  CONSERVATION O F  MOMENTUM 
IN ( T S  T R A N S F E R  FROM PHOTON TO ELECTRON IN THE C O M P T O N  EFFECT 

P is the momentum received by the recoiling electron. Po and Pg are the rno- 
m7klnta of incident and scattered photons. 0 is the scattering angle through which 
the  hoto on is deviated. Formulas for the energies E,, Eg and E m  are also given. 
T h e  fundamental law of conservation of momentum requires t h a t  the vector sum 
o f . P o  and P, after  the collision, t h a t  is to say the dotted diagonal of the paral- 
lelogram, shall be equal in magni tude and direction t o  the i n i t i a l  momentum of 
the radiation P o  before the collision 

Compton effect based entirely on a wave picture in  which the 
initially free recoiling electron must be replaced by its train of De 
Broglie waves, completely unlocalized in space, which act to re- 
flect the X-radiation like the atomic layers in a crystal. The 
change in wave length. in this picture of the process, is to be 
ascribed to a Doppler effect caused by the velocity of recoil of the 
reflector. KO basis for preference can be shown for either view- 
point, and we have here a striking example of the dual aspect of 
all nature. S. Bohr, after very painstaking study of the entire 
duality principle! resumed his work in what he called the two prin- 
ciples of complementarity and renunciation, i.e., the wave and 
the particle concepts are complementary aspects of the same phe- 
nomena (like the two sides of a coin which cannot both be seen 
at once) and we must renounce further efforts to reject either 
one or to harmonize them. 

5. Evidence f o r  Motion of Atomic  Electrons.-The scat- 
tering electron in the original Compton-Debye theory was assumed 
free and initially at rest. P. A. Ross proposed and G. E. M. 
Jauncey. J. W. ill. DuMond and H. Kirkpatrick have each analyzed 
the case where the electron possesses an initial velocity before 
the scattering process takes place. Thus not only does the photon 
deliver a blow upon the electron but the electron (like a baseball 
bat) may ( I )  either happen to hit back, thus decreasing somerrhat 
the loss of photon energy; or ( 2  j may recede as it receives the 
blow (as in bunting) so as to increase the loss of photon energy. 
Now there is no such thing as a supply of free stationary electrons 
in nature to use as a scattering agent. All the electrons in suf- 
ficient numbers for this purpose are in the atoms of solids, liquids 
or gases. In  monatomic gases the electrons may be expected to 
be in motion (to have momenta) quite rigorously as the wave 
mechanics predicts for single atoms. In  solids or liquids, on the 
other hand, the electronic momenta will not be quite the same as 
for free atoms because of the perturbing effect of neighbouring 
atoms. In  the case of metallic solids, conductors of electricity. a 
theory of A. Sommerfeld proposes as a first approximation that 
about one electron per atom in the metal crystal lattice is sub- 
stantially unattached to any particular atom and wanders about 
freely so that the totality of all such electrons forms a free electron 
gas in the interspaces of the lattice. The quantum theory (prin- 
ciple of exclusion in phase explained above) requires the electrons 
of this degenerate gas to be in a state of extremely rapid motion 

at velocities on the average substantially higher than they would 
have as outer electrons in a free atom. (They are crowded into 
less volume in the crystal lattice than in the free atom and hence 
they must occupy more momentum space.) These electron veloci- 
ties required by Sommerfeld's theory and the corresponding elec- 
tronic energies are enormously greater a t  terrestrial temperatures, 
or even at oo  Kelvin, than an equipartition of the ordinary thermal 
energy between the atoms and the electrons can alone account for. 

These ideas would lead us to expect a considerable broadening 
of the Compton modified line as, a statistical result of the indi- 
vidual shifted scattering processes from electrons rapidly moving 
in every conceivable direction, and exactly this was observed by 
DuMond and Kirkpatrick both with solid and with gaseous scat- 
terers. The structure and width of the broadened modified line 
is in complete accord with the magnitude and distribution of elec- 
tron velocities predicted not only for single atoms and molecules 
(helium and hydrogen gases as scatterers) but also for the free 
electron gas in a solid electrically conducting crystal. We thus 
have quantitative experimental verification of the high velocity 
free electron degenerate gas in a conductor predicted by Som- 
merfeld. at least as concerns the velocities and the approximate 
number of electrons which belong to the class. and a refutation 
of the older statistical idea that such free electrons should on the 
average possess only the same energy as that associated with the 
thermal vibration of the atoms of the crystal lattice. The breadth 
of the modified line in wave-length units should diminish with de- 
creasing scattering angle and also with decreasing primary wave 
length in a definite way and DuMond and Kirkpatrick have shown 
experimentally that it does, thus confirming the validity of the 
entire picture. Two illustrations (see P1. 111: fig. I ,  2) are shown 
giving the spectra of ( I )  the K lines of molybdenum after scatter- 
ing at three different angles from a block of graphite; and (2) the 
K lines of molybdenum, silver and tungsten respectively each after 
scattering from graphite at  about the same angle. In  these spectra 
the modified a line is very clear but the modified /3 line can also 
be seen with less intensity. The sharp unmodified a and /3 lines 
formed by the unmodified scattering process are also clearly visible. 
(The modified lines in the picture are designated a, and PC while 
the c is omitted in the subscript for the unmodified lines.) These 
figures obviously not only illustrate the effect of the broadening 
of the Compton line by the electronic motions and the variations 
of the breadth with scattering angle and primary wave length; 
they also clearly illustrate the Compton shift itself, its variation 
with scattering angle and its independence of primary wave length, 
all in perfect accord with the theoretical picture of the process. 

In modified scattering the light pressure may be thought of as 
the agent which ejects the electron from the atom with the energy 
of recoil. The fact that the electron is initially bound to the 
atomic nucleus, which therefore shares slightly in the momentum 
transfer. introduces a slight correction to the Compton shift (in 
wave length). This correction, computed by F. Bloch, was veri- 
fied in very careful and ingenious work by Ross and Kirkpatrick. 

If photons can be used as projectiles or prob,es to study the 
velocities of the electrons in matter, why not electrons? A. L. 
Hughes has done exactly this. Certain classes of electrons after 
scattering from gas atoms exhibit modifications of their energies 
and momenta (or De Broglie wave lengths if we prefer) which 
yield information as to the atomic electron velocity or momentum 
distributions in completely satisfactory accord with the X-ray 
results of DuMond and Kirkpatrick. 

In further research xork done about 1937-38, DuAlond and 
Kirkpatrick: using gaseous helium and hydrogen as X-ray scat- 
tering agents, were able to obtain very accurate spectral profiles of 
the broadened, modified and scattered lines. These profiles were 
compared with cdculated expectations based on the electron mo- 
mentum distributions to be expected from quantum mechanical 
theory ior atomic helium and molecular hydrogen. The complete 
agreement between the theoretical and experimental profiles was 
excellent. These two atomic species were chosen for t~i.0 reasons: 
( I )  The simplicity of their electronic structures indicated them 
at the time as almost the only ones whose electronic momentum 
distributions could be calculated with the necessary reliability; 
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and (2) the perturbing effects of the proximity of neighbouring 
atoms on the calculated distributions for the case of a free atom 
are serious effects in the solid and liquid state, but are absent for 
the gaseous state. The broadening of the Compton line may be 
said to have established beyond doubt the dynamic (as opposed to 
static) character of the electronic structure of the atom. This is 
in good accord with quantum mechanics. 

6 .  T h e  Bohr-Heisenberg U n c e r t a i n t y  Principle.-From 
this evidence that both radiation and matter act like particles, 
combined with the equally good proof that they have the charac- 
teristics of waves, there flows a consequence of the deepest philo- 
sophical and physical significance. This consequence is that there 
is a definite and fundamental limit placed upon the precision of 
prediction of the future actions of any object or system as based 
upon observations made with any form of radiation or matter. 
Space is not available to give here the interesting chain of reason- 
ing leading to this conclusion. (See UNCERTAINTY PRINCIPLE.) 
This principle asserts that no physical experiment of any present 
known type can be devised which will simultaneously measure the 
momentum p,  and the position q, of a system to precisions of 
order Ap, and hq, respectively greater than the limits prescribed 
by the inequality 

A sufficient relaxation of precision in either factor, momentum 
or position, will permit any desired degree of precision in the 
other but the product of their uncertainties cannot be less than 
the constant, h. The role which x-ray research has played in bring- 
ing to light the Bohr-Heisenberg Uncertainty Principle is per- 
haps its most significant achievement. (J. W. M. D.) 

VI. USE I N  MEDICINE 

The extraordinary value of Rontgen's discovery has been no- 
where more in evidence than in medicine, and for a full discussion 
of the use of X-ray in medicine, see RADIOLOGY. 

VII. MODERN INDUSTRIAL APPLICATIONS 

The foundations of the industrial applications of X-rays, a t  
least industrial radiography and uses dependent upon differential 
absorption in matter, were laid in the experiments of Rontgen in 
1895, along with the beginnings of the medical and physical areas 
of a radiation science which later became so remarkably versatile 
and diversified. But in those early years there was no general 
acceptance and no recognition of the potentialities of the Rontgen 
rays, for their nature was still unknown. It remained for the dis- 
covery in 1912 by von Laue of diffraction by crystals, proving the 
electromagnetic nature of X-rays, identical with light except for  
much shorter wave lengths; of the Bragg law and the spectrometer 
by the famous father-son team of Sir William Henry and Sir 
William Lawrence Bragg in 1913; of the Coolidge X-ray tube 
in I 914 ; of powder diffraction and nondestructive X-ray analysis 
of solids by Hull in a U.S. industrial laboratory, simultaneously 
with Debye and Scherrer in Europe; and of rapidly improving 
equipment a t  the hands of electrical engineers and physicists even 
to this very day-all of these and many other advances-were 
needed to give the real impetus to a vision of a new applied in- 
dustrial science. 

The United States government in 1921 was among the first to  
recognize that ordnance should be tested by X-rays, and this work 
began a t  the Watertown arsenal under the leadership of H. H. 
Lester. His success with radiographic inspection led to the ac- 
ceptance of nondestructive testing of welded pressure vessels, 
castings and fabricated units of all sizes by some progressive 
foundries and machine works. An X-ray research laboratory for 
the investigation of a wide range of industrial problems was estab- 
lished at  the Massachusetts Institute of Technology in 1924. Thus 
began and gradually developed in academic laboratories, and one 
by one in the laboratories of industries, an industrial Rontgen 
science, concurrent and integrated with the development of the 
pure science of spectrometry and atomic structure, of the funda- 
mental laws of absorption and scattering, of radiation physics, 
chemistry and biology, of the unique derivation of crystalline and 

molecular structures by the most advanced mathematical compu- 
tations from X-ray diffraction patterns of single crystals. 

X-ray instrumentation in modern testing and research labora- 
tories is as appropriate and common as the older and wider range 
of optical apparatus. But in many respects we are still in the early 
stages of development, since only comparatively recently has elec- 
tronics come to the aid of Rontgen science in the design and con- 
struction of ever more sensitive, powerful, automatic, quantitative 
X-ray apparatus. Kow commercially produced are tubes to  gen- 
erate radiation at  millions of volts to penetrate 2 0  or more inches 
of steel; extraordinarily efficient power plants of minimum size 
and weight for portability; detectors and quantitative intensity 
and dosage measuring devices far transcending the always indis- 
pensable photographic film and the ionization chambers-Geiger, 
proportional and scintillation counters. I t  is such instrumentation 
that meets the requirements of industry in the saving of time and 
manpower so that the original investment, which may be sizable, 
may be rationally and economically amortized; and that satisfies 
the demand for dependability and sensitivity t o  handle micro- 
quantities and trace analyses. 

The industrial applications of X-rays comprise almost 12 cate- 
gories. This versatility and wide scope are partly responsible 
for the increasing interest in laboratory and plant installations 
to meet specific needs of a given industry. Without attempting 
to describe in detail modern equipment, techniques or interpreta- 
tions, which are covered in many papers, books and manufacturers' 
bulletins, a brief survey of actual accomplishments is presented 
in the following sections. 

1. Character is t ic  Emission Spectrometry.- This technique, 
long known for qualitative and quantitative elementary analysis 
(now almost exclusively by fluorescent radiation), came into its 
own as a practical and useful analytical tool a t  about mid-20th 
century. X-ray spectrometry provides a method of rapid, non- 
destructive chemical analysis which in many instances parallels 
optical emission spectrography. I n  brief, a beam of intense pri- 
mary X-rays from a permanently installed, sealed-off tube (such 
as the familiar Machlett AEG-50 tube with beryllium windows) 
is directed upon any specimen, gas, liquid, solution or solid. This 
primary radiation excites in the specimen secondary fluorescent 
X-rays whose wave lengths are characteristic for each chemical 
element. This radiation is spread out into a spectrum and analyzed 
by means of a crystal spectrometer in accordance with the Bragg 
law, nX = 2d sin 8, where n is an integer, the order of the spectrum ; 
X is the wave length of a sharp emission line; d is the grating con- 
stant of the crystal analyzer; and 8 is the angle of incidence of the  
collimated X-ray beam on the specific set of parallel planes in the  
crystal from which the beam is diffracted. The  experimental 
measurement is actually that of 28, the angle of diffraction meas- 
ured on the spectrum, which is registered as sharp lines-(in series) 
on a photographic film, or as sharp peaks on a chart automatically 
recorded in modern installations for the response of Geiger, pro- 
portional or scintillation counters with attendant electronic cir- 
cuits. The wave lengths of the charackristic lines in emission 
spectra of course have been accurately measured, and are tabulated 
in readily available handbooks and reference works, for almost a11 
the chemical elements from hydrogen (element I )  to  nobelium 
(102), or may readily be calculated from the relationship between 
wave length and atomic number discovered b y  Moseley in 1914. 
Thus qualitative analysis of the elementary composition of any 
specimen is directly possible, and can be extended to highly sensi- 
tive and accurate quantitative analysis from the evaluation and 
calibration of intensities of the spectrum lines. 

Commercial equipment is available for point-by-point X-ray 
spectrometric analysis, that is, chemical analysis of very small in- 
dividual areas such as the grains in aggregates which constitute the  
usual texture of metals and alloys. Extremely fine electron beams 
collimated by magnetic lenses, as in electron microscopes, generate 
primary characteristic rays of all the chemical elements in each 
minute area upon which the beam impinges, identification being 
made with a sensitive crystal spectrometer. 

The chief disadvantage in X-ray emission spectrometry lies in 
the fact that elements of low atomic number generate long wave- 
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length rays which are easily absorbed even by air. This difficulty 
is overcome in spectacular fashion by means of helium or vacuum 
tunnels through which beams pass, and with flowing proportional 
counters with extremely thin windows. The cement industry 
analyzes magnesium (12) in slags as routine procedure, and there 
is every hope of reaching down to carbon (6).  The tremendous 
advantages of the simplicity of X-ray spectra in comparison with 
optical spectra, nondestruction of the specimen, multiple analyses 
simultaneously by dispersive and nondispersive methods, and the 
dependability of quantitative analyses, when carried out intelli- 
gently with and without internal standards, are now recognized. 
A list of industries using these methods, and of routine and re- 
search investigation~ on raw materials and finished products, would 
run to formidable length. The growing numbers of technical 
papers and books on this technique are indications of interest in 
analyses of alloys of every description, minerals and ores (espe- 
cially those containing uranium, thorium and other atomic energy 
elements for which classical methods of analysis are very unsatis- 
factory and laborious), lead and bromine in ethyl fluid, sulfur and 
other elements in petroleum, elements such as iron in hazardous 
dusts, additives in lubricants, catalysts and catalyst poisoning, 
thickness of multilayer electrodeposits, metallic elements in foods 
and biological materials-to mention only a few. Truly the 
progress made since the earlier days of primary emission spec- 
t r o g r a p h ~ ,  involving laborious pasting of specimens onto targets 
of demountable X-ray tubes, followed by evacuation to the requi- 
site very low gas pressure, is clear indication of persistent effort 
and faith in the practical utility of this method. 

2. Absorp t iomet ry  (Absorp t ion  P h o t o m e t r y )  .-The value 
in industrial testing and research of optical spectrophotometry 
from ultraviolet to infrared is accepted as a matter of course. The 
extension to the measurement of absorption of radiation in the 
spectrum below the ultraviolet in the X-ray range was logical and 
has been increasingly utilized for analyses of gases, liquids, solu- 
tions and solids with commercially produced equipment. This 
equipment consists of a source of monochromatic or polychromatic 
X-rays which may be made to pass through either a standard 
known material, such as a pure solvent, or an unknown dissolved 
in this solvent, for example, and then impinge upon a phosphor 
and multiplier phototube. Usually a calibrated wedge is inter- 
posed in one path until there is exact balance in the intensities of 
the radiation after passage through standard and unknown. 

The analysis of gasoline for ethyl fluid and sulfur (providing 
a check on the spectrometric method) is common practice. One 
industrial laboratory ingeniously developed a method for sulfur 
analysis utilizing X-rays of constant quality emitted from man- 
g a n e s e - ~ ~  by K-capture, a process in which an external electron in 
the atom is captured by the nucleus and, as the vacancy is filled 
from higher energy levels, X-rays are emitted. The percentage 
of bromine and the rate of vapour phase bromination of organic 
compounds is a routine procedure, as is the determination of 
the concentration of uranium salt solutions; glass composition, 
adsorption of gases andliquids on activated charcoal and other 
absorbents and catalysts, and flow from nozzles are but a few in- 
dustrial examples. Automatic control of the thickness of rolled 
metals was made possible by multiplier phototubes. The porosity 
of many materials, such as storage battery plates and separators, 
is not only accurately measured by X-ray absorption, but con- 
trolled in manufacture, as is the packing of tobacco in cigarettes, 
filling of containers and other processes. 

3. I n d u s t r i a l  Radiography.- This special case of absorpti- 
ometry is the oldest and most familiar of all branches of applied 
X-ray science, parallel with medical diagnostic radiography. I t  
dates from Rontgen's original photographs in 1895 of weights in a 
box and wood coated with lead paint. I t  is well to remember that 
radiography is the production of a shadow picture by passage of 
X-rays through, and differential absorption in, any object in close 
contact with a photographic film. The heavier the chemical ele- 
ment in a specimen the greater its absorbing power for X-rays. I t  
follows that an internal flaw in a metal casting-blowhole, porosity, 
crack, inclusion of lighter elements-will disclose itself on a radio- 
graph as a darkened area in comparison with the sound metal of 

given thickness ; or like the bones in a diagnostic radiograph, denser 
portions will appear as lighter areas on the photographic negative. 
This method of inspection, therefore, not only assures safety in 
performance of any casting, but also the success of subsequent 
expensive machining operations; and of course the development, 
step by step, of the best foundry practice to assure soundness on a 
continuing production basis depends upon radiographic inspection 
as a guide. 

Penetration and differential absorption of X-rays also depend 
upon the wave length of the X-ray beam (the shorter being the 
more penetrating), and the wave length in turn depends upon the 
voltage applied to the X-ray generator. Thus a minimum wave 
length of 10 ?. (gngstrom unit = I O - ~  cm.) is generated at  1,240 
v., I A at  12,400 v., 0.1 A at 124,000 v., 0.01 A at  1,z4o,ooo v. and 
so on. In  the last case the energy of the X-ray beam is expressed 
as 1.24 Mev (million electron volts). Herein lies the basis for 
the development of resonance transformers, Van de Graaff elec- 
trostatic generators and betatrons and other types of electron ac- 
celerators for the generation of X-rays with energies of millions 
or billions of electron volts and a penetrating power for detecting 
flaws in thicknesses of solid steel up to feet instead of inches or 
fractions. For example, it became routine procedure to test every 
inch of the automatic welds in the hulls of the U.S. atomic-powered 
submarines; to examine for soundness giant castings, forgings and 
welds for permanent engineering structures such as dams and pipe 
lines; to test the assembly of the smallest fabricated objects such 
as electron tubes; to study ballistics and armour penetration by 
shells in radiographs made in o.ooo,oor sec. with X-ray beams of 
enormous intensity from surge generators; and to study motion 
by cineradiography, and every detail of internal motions and wear- 
ing in internal-combustion engines by stroboradiography. Radi- 
ography became one of the principal methods of nondestructive 
quality control for an almost endless variety of products including 
foods, fresh and packaged; gems; packages and baggage for cus- 
toms inspection; coal; automobile tires ; wire and cable insulation; 
boiler tubes; fitting of screw threads; and many other raw mate- 
rials and finished articles. I t  is not surprising that rigid specifica- 
tions of quality have been established based upon radiographic 
inspection by carefully prescribed techniques by many official 
agencies, so that the user or consumer is assured of satisfactory 
performance, especially where the safety of life and property is 
of vital significance. 

In a field closely related to industrial radiography, ar t  galleries 
and museums all over the world are equipped with X-ray labora- 
tories for the examination of art objects and the establishment of 
authenticity of masterpieces. To  cite a single example, even one 
of the most famous paintings in America, Thomas Gainsborough's 
"Blue Boy" in the Henry E. Huntington art gallery, San Marino, 
Calif., has not escaped X-ray scrutiny. When an area above the 
head appeared to have a peculiar light reflection, described by 
painters as a pentimento, radiographic examination, entirely with- 
out damage to the masterpiece, disclosed the figure of a man over 
which the "Blue Boy" had been painted. The pentimento cor- 
responded with the white stock around the neck of this underlying 
figure on a canvas which had been cut down for the "Blue Boy." 
Differential absorption of the rays by the various mineral pigments 
makes possible this fascinating contribution of science to art. The 
positive identification of the pigments in crystalline form is an 
entirely different application of X-ray techniques discussed below 
under Powder Diffraction Analysis. 

4. Indus t r ia l  Fluoroscop~.-Radiogranhic images. in addi- - .  
tion to photographic registration, may also appear o i  fluorescent 
screens as brilliantlv luminescent shadow nictures. While aD- 
plications in indust& have been secondaryAto those in medic'al 
diagnosis, the use of fluoroscopy grew rapidly since following the 
introduction of electronic intensification of images, which resulted 
in greatly increased safety for the operators against overexposure. 
Safety considerations were a prohibitive factor in earlier attempts 
to use the fluoroscope for rapid continuous inspection of prod- 
ucts and raw materials, but by utilizing electronic devices, the 
images formed by very weak beams of X-rays are intensified 
on television screens far removed from radiation exposure. 
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Processes of mixing, diffusion, precipitation and other reactions 
in chemical industries within opaque vessels are continuously ob- 
served and controlled. The viscosity of tooth pastes and cosmetic 
creams and other similar substances can be measured by fluoro- 
scopic observation of the rate of fall of metal balls through the 
substance. 

5. Microradiography a n d  X-Ray Microscopy.-There has 
been gradual progress in the acceptance by industry of the poten- 
tialities of enlarged radiographic images of small specimens, to  
supplement the familiar optical photomicrography of surfaces and 
thin sections. The penetration of X-rays through a small specimen 
of finite thickness in close contact with a fine-grained photographic 
emulsion provides an image which may be enlarged by several hun- 
dred diameters until graininess in the film interferes with sharp 
definition. 

The greatest usefulness of microradiography has been in depict- 
ing the phase structure of alloys, which may be resolved even for 
very complex alloys by using several different wave lengths for 
which absorption coefficients change in characteristic fashion. 
Wood, sawdust, laminated sheets with binders, fine-grained min- 
erals, vulcanized rubber and plastics with fillers or unwanted for- 
eign inclusions are a few of the industrial materials that may be 
tested successfully by this simple micromethod. 

Inevitably commercial equipment was bound to be developed to 
provide a true point source of X-rays, resulting from the extremely 
fine collimation, by means of magnetic lenses, of the beam of elec- 
trons impinging on a target, thus providing an image without aber- 
rations or loss of detail. This equipment also provides inherent 
enlargement of images by placing the photographic film at  various 
distances from the specimen instead of in immediate contact as in 
the older microradiography. This, then, is a true X-ray microscope 
in which are enlarged images of alloy phases, textiles and fine- 
textured products of all kinds are directly recorded. 

6.  Chemical  Changes Produced by X-Rays.-Radiation 
chemistry seemed to be one area well contained within a pure sci- 
ence, with immediate extensions to possible radiation dosimeters 
and correlations with biological changes. But it developed also an 
industrial process for modifying and improving by irradiation the 
properties of synthetic polymers produced by the millions of tons. 
Cross-linking of giant molecular chains occurs upon exposure to  
radiation, with a consequent decrease in solubility and increase in 
tensile strength together with modification of other properties. 
Electrical insulation may be irradiated on a production basis to 
improve mechanical and insulating properties. A latent image may 
be formed on a piece of polyethylene or polyvinyl sheet in a micro- 
radiographic exposure which is converted into a relief image by 
differential soIubility in organic solvents depending on the degree 
of exposure. This relief image may be replicated by the various 
methods familiar in electron microscopy, so that the replica of the 
original specimen may be enlarged in the electron microscope up 
to 200,000 diameters, with no interference from graininess. Of 
course there are recognized definite signs of damage to materials 
by radiation, especially with very high energies from atomic piles. 
Atoms are driven from their normal positions in crystal lattices, 
thus creating vacancies and defects and abnormally high energies. 
By this means a crystal of graphite can be made into a storage bat- 
tery of energy, and the energy may be recovered by heating so that 
misplaced carbon atoms return to their normal locations. But 
science is only a t  the threshold of detecting and utilizing radiation 
effects on chemical and physical properties to reach potentially 
valuable ends. There has been great industrial interest in at  least 
five processes involving choices of irradiation by X-rays, y-rays 
from radioactive isotopes, and electron beams: sterilization of 
foods, chlorination of benzene, polymerization of monomers. cross- 
linking of polyethylene and cold vulcanization of rubber. The en- 
ergies required per pound are known, and intensive investigations 
have been directed to determination of the minimum cost of ir- 
radiation as an industrial process. 

7. Biological Changes Produced b y  X-Rays.-Here again 
the preponderant knowledge and application of a wide range of 
biological effects, generally damaging or unfavourable to living or- 
ganisms, would seem to be limited to medical therapy and genetics. 

Since 1896 there have been attempts to sterilize food products on 
an industrial scale. The necessity for enormous doses, and there- 
fore much time and expense, to kill spores, bacteria and viruses 
discouraged the development of continuous processes until the 
advent of X-ray and electron sources of very high intensities. 
Electron (@-ray) beams have been most successful because of their 
complete absorption in thin layers of materials. A 24-Nev elec- 
tron accelerator has been used by the quartermaster corps of the 
U.S. army for food sterilization. Agriculturalists continue an in- 
tensive study to develop new species from genetic mutations in- 
duced by X-rays. At Michigan State university vine peas were 
converted into a more disease-resistant bush variety. In  Sweden 
three field crops widely grown are the results of radiogenetics. 
The pharmaceutical industry has conducted intensive research on 
creating mutations in the molds which synthesize antibiotics. 

8. Single-Crystal S t r u c t u r e  Research.-The best evidence 
of the growth of industrial interest in X-ray techniques was the 
effort by the larger industrial research laboratories to employ crys- 
tallographers who were expert in the advanced stages of single- 
crystal analysis by X-ray diffraction, leading to the derivation of 
molecular configurations particularly of organic compounds. The 
Fourier synthesis of electron density contour maps with the aid 
of electronic computers was until recently a matter of academic 
research of the purest type. The door was opened most dramat- 
ically in the early stages of World War I1 by the necessity of 
knowing exactly the complex molecular configuration of penicillin, 
before steps could be taken to synthesize it  on an industrial scale. 
The usual methods of organic and physical chemistry were not 
quite adequate for this urgent task. The three-dimensional 
analysis of this molecule by Dorothy Crowfoot Hodgkin and her 
associates at  Oxford and elsewhere in England, together with con- 
tributions from the X-ray laboratory at  the University of Illinois, 
giving an unequivocal answer, was one of the great discoveries 
which had positive industrial overtones. Other antibiotics, strych- 
nine, sugars, amino acids and other pharmaceutical and biochemical 
agents followed as a result of industrially sponsored research. I t  
was only natural that the General Electric company should turn 
to X-ray diffraction analysis and identification for synthetic dia- 
monds and the new cubic form of boron nitride which showed 
promise of supplanting diamonds in industrial uses such as drilling. 

The most significant single-crystal achievement in industry was 
the X-ray diffraction control of the cutting of quartz crystals into 
slabs for the control of oscillation frequencies for radio, radar and 
television. Special single-crystal diffraction apparatus, commer- 
cially produced, formed the essential foundations of this industry, 
which later was extended to the determination and control of orien- 
tations of crystals in rods of germanium and silicon in the process 
of manufacturing transistors. 

9. Powder  Diffract ion Analysis .4uts tr ipping all other an- 
alytical techniques utilizing X-rays in industry, this method of 
analysis of solids became generally accepted as indispensable. 
Literally thousands of diffraction patterns of powders and aggre- 
gates, each one a characteristic "fingerprint" of a particular crystal 
structure of a particular chemical element or compound, have been 
registered daily on film or on charts in Geiger and proportional 
counter diffractometers, on every conceivable kind of natural and 
manufactured product exactly as it exists in a specimen. More 
than IOO known examples of industrial applications have been 
listed, roughly classified under mineralogical and geological, pe- 
troleum exploration and production, petroleum refining and cataly- 
sis, nater purification for power-plant boilers and turbine deposits, 
rubber, storage batteries, dry cells, paints and pigments, cement 
and fertilizer manufacture, countless metallurgical applications, 
phosphors and electronic parts, organic, biochemical and pharma- 
ceutical compounds, ceramics and refractories, welding, electro- 
plating, corrosion-resistant coatings, internal-combustion engine 
deposits, public health hazards from industrial and mining dusts, 
agricultural products, soils and clays, asbestos, paper, wood, tex- 
tiles, plastics. Among many industrial products and processes 
which have depended in large measure on X-ray studies may be 
mentioned rnagnetic tape for tape recorders, wax-polyethylene 
blends for paper coating and a wide variety of new chemicals. 
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So important in industrial testing and research is powder dif- 

fractometry that there is generous international support of the 
American Society for Testing Materials (A.S.T.M.) card index 
(originally the Hanawalt tables of the Dow Chemical company) 
for thousands of pure crystalline compounds of the characteristic 
spacings and intensities of lines in powder patterns. With punched 
cards it  is possible rapidly to identify qualitatively any unknown 
sample whose constituents are represented in the index. Line 
shifts disclose solid solutions, or crystal lattice compressive or 
tensile strains. Quantitative analyses of crystalline species in a 
mixture depend upon evaluation of diffraction interference intensi- 
ties with proper calibration from internal standards. 

10. T e x t u r e  F r o m  X-Ray Diffract ion Patterns.-Many of 
the foregoing illustrations involve not only nondestructive chemi- 
cal identification of solids and analysis of mixtures but also the 
important matter of textures, which are determinative factors in 
performance of materials. By texture is meant random or pre- 
ferred orientation (fibring) ; degree of crystallinity and amorphous 
phases; grain sizes and shapes in microscopic and colloidal ranges; 
strain, distortion and imperfections in crystal latticei; and of 
course changes which may occur in any or all of these with various 
manufacturing procedures such as heat treatment. Among a large 
number of examples may be cited the correlation of carbon black 
primary particle size and shape with abrasion resistance in rubber 
tires, otherwise impossible even from electron microscope obser- 
vations; the correlation of percentage of amorphous phase in mood 
pulps with densities and with tensile strength of paper sheets made 
from the pulps; the degradation of structure by fine grinding of 
graphite and the effect on lubricating qualities. Even low-angle 
scattering, developed in a highly theoretical approach to particle 
size measurement by Guinier, Debye and others, came to be used 
as  a highly valuable tool in industrial specifications, in some in- 
stances supplementing the electron microscope. 

11. Fibre  Structure.-A special case of composition and tex- 
ture investigations encompasses the vast range of natural and man- 
ufactured materials constituted of small crystal grains, or crystal- 
lites, oriented not a t  random but in preferred directions as the 
result of natural or artificial aligning forces. A fibre diffraction 
pattern is much richer in the information which it affords than that 
from grains at  random, for in one, two or three directions the fibre 
pattern approximates a single crystal rotation pattern around par- 
ticular axes. The wet strength of rayon fibres and of catgut surgi- 
cal sutures was vastly improved simply by pulling cellulose and 
protein crystallites into better parallel alignment by stretching in 
plastic condition. Native rubber on stretching actually crystallizes 
into a fibre; this pattern was the criterion of final successful syn- 
thesis in the laboratory of native rubber a t  the end of 1955. I t  
would be difficult to guess where the textile, rubber, starch and 
plastics industries would be without X-ray diffraction patterns to 
offer clues and signposts. (G. L. CK.) 

X-RAY TREATMENT: see RADIOLOGY. 
XYLENE (XYLOL), the name given to certain hydrocarbons, 

the dimethylbenzenes, which occur in the light oil fraction of the 
coal-tar distillate. Three forms exist with the same formula, 
C,H,(CH,), (see ISOMERISM). Xylenes are also obtained during 
the aromatization of high-boiling-point petroleum fractions for 
conversion to motor fuel with the aid of catalysts such as chromium 
oxide or molybdenum oxide retained on aluminum and magnesium 
oxides. Xylene-rich fractions are used as charging stock for avia- 
tion fuel because of their high octane rating. Commercial xylene 
is a mixture of the three isomers, comprising 5 0 7 ~  to 60% by vol- 
ume of metaxylene, the remainder being made up by orthoxylene 
and paraxylene in about equal proportions. The mixture is a col- 
ourless, mobile, flammable liquid, with a density of 0.86, insoluble 
in water but miscible with many organic liquids. I t  dissolves many 
organic substances and is used in making lacquers and rubber ce- 
ments. The three xylenes cannot be separated by fractional dis- 
tillation because of the closeness of their boiling points (137' to  
144' C.). The mixture may be separated by shaking with sulfuric 
acid, whereupon the ortho and meta compounds are sulfonated, the 
para compound remaining unattacked. The ortho and meta acids 
may then be separated by fractional crystallization of their salts, 
after which desulfonation is usually accomplished by treatment 
with superheated steam. Metaxylene is successively nitrated and 
reduced to m-xylidine (4-amino-1,3-xylene). From paraxylene a 
similar base, p-xylidine (2-amino-l,4-xylene), is prepared. Both 
xylidines are employed in dyemaking. Metaxylene is also used in 
making artificial or xylene musk which is trinitro-tertiary-butyl- 
m-xylene. The three xylenes are oxidized by nitric acid to the cor- 
responding toluic acids. Further oxidation leads to ortho, meta 
(iso) and para (tere) phthalic acids. (See PHTHALIC ANHYDRIDE 

AND PHTHALIC ACIDS.) The wide acclaim and commercial success 
of polyester fibres (Dacron or Terylene) and film (Mylar) based 
on terephthalic acid gave the xylenes a new importance as chemical 
raw materials. In  the late 1950s annual production of terephthalic 
acid approximated 90,000,000 lbs. in the U.S. alone. 

(P. G. SR.) 
XYLOPHONE, a musical instrument consisting, in its sim- 

plest form, of a series of wooden bars of varying size which when 
struck, usually with hammers or mallets held in the player's hands, 
produce a range of tones. 

In Africa and southeast Asia the history of the xylophone dates 
to ancient times. One of its primitive forms was that of the leg 
xylophone in which the wooden bars are laid across the player's 
legs and struck with clubs. Later, the bars were laid across logs 
or over pits dug in the earth to provide a resonating chamber. 
The Bantu tribes attached a gourd to each bar to increase reso- 
nance and sound. This arrangement was a forerunner of the 
modern marimba in which the resonator is a cedar block or a metal 
tube. Eventuallv the bars were attached to a s u ~ ~ o r t i n g  frame 
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X Y Z CORRESPONDENCE 
X Y Z CORRESPONDENCE, the letters which when 

made public in 1798 nearly involved France and the U.S. in war. 
By orders of the French Directory fully 1.000 U.S. vessels had 
been stopped on the high seas for examination. Pres. John Adams 
sent three commissioners, C. C. Pinckney, John Marshall and 
Elbridge Gerry, to France to negotiate a treaty which would do 
away with this annoyance. 

The commissioners were met in France by three agents who de- 
manded a large sum of money before the Directory would receive 
the commission and also notified the commission that France would 

expect a loan from the United States if satisfaction of any other 
kind was to be given. The commissioners upon rejecting these 
overtures were ordered out of France. Their report was published 
immediately in the United States and in it the French agents 
were labeled X,  Y and Z, from which the correspondence took its 
name. 

The United States increased its army and navy, and hostilities 
were actually begun when Talieyrand disavowed any connection 
with the agents and agreed to receive any minister the United 
States might send. 



Y-YACHTING 

Y 
T H E  25th letter of the modern alphabet dates only 
from Roman days in its present position. The Latin 
alphabet as adapted from the Chalcidic and Etruscan 
ended ni th X.  The t a o  final letters Y and Z were 
introduced after the conquest of Greece for use in 

Greek words transliterated and borrowed. Y was the form taken 
by the letter zipsilon in the Iomc alphabet, mhich by the time of 
the Roman conquest had become generally used in Greece. 

The letter in the western alphabet was in the form V in 
which form it had passed into Latin ni th  the vocalic value of ZI 

and the consonantal value of modern English w. In  the common 
post-classical Greek based upon Attic the letter Y had the value 
of French u or German u. This sound was unknown in the Latin 
language, and if pronounced in borro~ied Greek words passed 
quickly into that of i 

In  Old English and Middle English the letter was frequently 
used in place of i (e.g., in ~ o r d s  such as cyng). In  modern English 
its value is identical with that of i both long and short, its most 
frequent use being perhaps as final in the adverbial termination 
(e.g., "nidely," "strongly") When inltial it represents a palatal 
semivo~vel; e g , in "yacht." "yoke," "young." See also ALPH~BET. 

(B. F C A , ;  J. \v. P.) 
YABLONOI or YABLONOVY ("Apple Mountains"), known 

to the Mongols as Dynze-Daban. a range of the eastern part of 
Asiatic Russia. The range is really the eastern slope of a narrow 
north-northeast extension of the Malkan horst. which rlses from 
eruptive rocks near Kiakhta. The Ingoda river flows along the 
foot of the range, the h~ghest point be~ng  Mt. Kusotui (5,512 ft.) ,  
near the lfongolian frontier. The descent of the 17ablonoi to the 
trough of the Ingoda is 800 to 1.000 ft and the slope is mainly 
rocky debris. ni th  scattered patches of forest. The scarp cuts 
across the Archaean rocks, which strike to the east-northeast; all 
the horsts and ridges lying to the east of the Yablonoi are thus 
cut through by the Ingoda-Shilka valley, their waters Aoning 
across the grain of the country in their course toward the Khingan 
range. The Yablonoi slope is part of the  laters shed between the 
Arctic-flowing and the Pacific-flowing streams and it also forms 
the boundary betneen the Siberian and the Daurian flora. The 
trans-Baikal railnay crosses the range at  3.137 i t  above sea level. 

YACHT, a sail- or poner-driven vessel. usually light and com- 
parat~vely small, used for racing purposes or for pleasure exclu- 
sively. Boats propelled by paddles, oars or outboard motors are 
not considered as yachts. After the decade 1840-50, when steam 
began to replace sail in commercial vessels, this type of power, and 
later the internal-combustion engine, was increasingly used in 
pleasure vessels. Large power yachts were developed to a high 
degree and long-distance cruising became a favourite pastime of 
the rich. The earliest power yachts were paddle-wheel boats which 
in turn gave way to the completely submerged screw or propeller 
type of propulsion. 

As in the case of naval and merchant vessels, auxiliaries carrying 
both sail and power were the yacht fashion for many years. By 
the second half of the 20th century many yachts were still auxil- 
iaries, but the majority were exclusively power yachts using gaso- 
line or diesel engines. - 

During the last decade of the 19th century there was a boom in 
the construction of large steam yachts. Conspicuous among these 
was the "Mayfloner" (1897) of 2,690 tons, triple-expansion en- 
gines. twin screms, compartmented iron hull and manned by a 
crew of more than 150. The "hfayflon,er," purchased by the 
United States navy in 1898. mas the official yacht of the president 
of the United States until 1929 and sap- active service during 
World War 11. 

As larger and more reliable internal-combustion engines were 
produced. good sized yachts began using them for  power. The 
development of the diesel engine, using heavy oil for fuel, ad- 
vanced during IVorld War I, and in the decade that followed large 

power yacht building flourished and reached its climax in the 
"Orion" (1930). 3,097 tons. During that period the largest 
auxiliary yacht built mas the four-masted steeI barque-rigged "Sea 
Cloud" (1931), 2,323 tons. 

The building of large power yachts declined after 1932, and 
the trend thereafter was toward smaller, less expensive, class 
boats of uniform design. After World FVar 11. many small naval 
vessels were sold to private owners for conversion to yachts. By 
mid-20th century yachting had become a widespread popular 
sport enjoyed by thousands of yachtsmen personally manning 
and keeping up their o m  small pleasure craft. (J. B. HN.)  

YACHTING is considered here as the sport of racing and 
cruising in sailing craft. 

UNITED STATES 

Although sailing for pleasure yas  a popular diversion in the 
American colonies at  an early time) the first boat known to be 
built exclusively for that purpose was the "Fancy," owned by Col. 
Lewis Morris of New York (1717). The next boat to be built as 
a yacht was the 22-ton sloop "Jefferson," built in 1801 for Capt. 
George Crowninshield, a wealthy shipmaster, of Salem, Mass. In  
181 5 Captain Crowninshield had the schooner "Cleopatra's Barge" 
built by Retire Becket and sailed her to the Mediterranean, where 
he cruised extensively. "Cleopatra's Barge" was 83 ft .  long on the 
w t e r  line and 23-ft. beam. She was furnished with great luxury 
and waithe first large L'.S..yacht. 

Living in Hoboken, N.J., on the banks of the Hudson river 
across from h'ew York city, was the Stevens family, after \\,horn 
Stevens Institute of Technology was named. John C. Stevens 
and his brother Edwin A. were the first prominent yachtsmen in 
the Sew \.-ork area. In  1809 they built the 20-it. sailboat "Diver," 
in 1816 the 56-ft. "Trouble" and in 1820 the catamaran "Double 
Trouble." This is believed to be the first catamaran built in the 
U.S. In 1832 they built the 65-ft. schooner "JYave," in 1839 the 
91-ft. waterline schooner "Onkahie" and in 1844 the 49-ft. water- 
line schooner "Gimcrack." The latter had the distinction of being 
the yacht aboard which was organized the New York Yacht club 
(S.Y.Y.C.),  on June 30, 1844. A brother, Robert L. Stevens, in 
1846 designed the 88-ft. waterline sloop "Maria," which incorpo- 
rated certain features to be found in modern yachts, such as a 
hollo~v boom and crosscut sails. By this time there were a number 
of yachts racing on New York harbour, and the archives of the 
N.Y.Y.C. show that there were eight yachts enrolled in their fleet 
in 1844. 

The yachts of that date tended to follow the models which had 
been developed for commercial purposes and most of them were 
schooner-rigged, following the lead of the fast and weatherly New 
York pilot schooners, although the "bfaria" resembled more 
closely the Hudson river sloops which carried cargo between Kew 
York city and Albany at  the headwaters of the Hudson river. 

Beginnings of Organized  Ya~hting.--~41thou~h the Knicker- 
bocker Boat club of New York was founded in 1811, it was dis- 
banded the following year and organized yachting can be regarded 
as dating from the founding of the N.Y.Y.C. in 1844. Some of 
the country's more important early yacht clubs and their dates 
of organization follow: Southern Yacht club. New Orleans. La. 
(1859) ; Detroit Yacht club (1865) ; Boston Yacht club (1866) ; 
San Francisco Yacht club (1869); Eastern Yacht club, Marble- 
head, Mass. (1870) ; Seawanhaka-Corinthian Yacht club, Oyster 
Bay, N.Y. (1871); Chicago Yacht club (1875); and Larchmont 
Yacht club (1880). Active yacht clubs in the United States in 
the late 1950s totaled approximately 800, many of which were 
located on fresh water, and the number was increasing yearly as 
the federal government expanded its program of building artificial 
lakes for irrigation and power purposes. The greatest concentra- 
tion, however, was still in the h'ew York area, where about 140 
clubs are located. 



YACHTING 
T h e  Yacht  "America."-Probably the greatest single stimu- 

lant to the early development of American yachting  as the vic- 
tory of the schooner "4merica" in a 53-mi. race around the Isle 
of \Tight against a large fleet of British yachts in 1851 (see 
Arrtrrica's C u p ,  below). Designed and built by George Steers of 
Yew Tork. the 100-ft., 170-ton schooner followed in general char- 
acteristics the pilot schooners for mhich Steers was famous. She 
was financed by a syndicate consisting of John C. Sterens, Edwin 
A. Stevens. George L. Schuyler. Col. James A. Hamilton, Hamilton 
\Vilkes and J. K. B. Finlay. Her cost was $30.000. The "Amer- 
ica" crossed the Atlantic on her own bottom, setting sail on 
June 2 1, 185 1, from Kew Tork and arriving at Le Havre, France, 
a month later. I n  the Royal Yacht squadron race around the 
Isle of Wight she was captained by "Dick" Brown, a famous 
Sandy Hook pilot. After being owned by a succession of yachts- 
men, she ended her active career in 1901 in a N.Y.T.C. regatta, 
50 years after her famous victory. After many vicissitudes she 
was restored by a group of patriotic citizens and presented to the 
C.S. Naval academy at  Annapolis. Md., where she ended her days. 
She was finally broken up in 1946. 

T h e  America's Cup.-This 100-guinea cup was offered in 185 1 
by the Royal Yacht squadron for a 53-mi. race around the Isle 
of ivight. and was won by the visiting schooner "America.'! In  
1857 the syndicate which had built "America" gave the cup (there- 
after known as the "America's" cup) to the S.Y.Y.C. as a per- 
petual challenge trophy to be raced for by yachts of foreign 

countries. Between 1870 and 
193 7 U.S. yachts successfully de- 
fended the trophy against chal- 
lengers, two of uhich were Cana- 
dian and five Irish. 

The original deed of gift im- 
posed disadvantages on challeng- 
ing yachts, but a mutual consent 
clause ironed out several difficul- 
ties and subsequent modifications 
of the original deed during the 
lifetime of the donors further im- 
proved the challengers' chances. 
Finally, on Dec. 18, 1956, at the 
request of the N.Ir.Y.C. the New 
York state supreme court elimi- 
nated a clause requiring the chal- 
lenger to sail on her own bottom 
to the scene of the contest. At 
the same time the permissible 
waterline length for a single- 
masted vessel was reduced from 
65 to 44 it .  The effect of these 

FIG I.-THE AMERICA'S ,-Up changes was to permit a chal- 
lenger of 12-m. size to be tuned 

up in her home water (an advantage hitherto enjoyed only by the 
defender) and shipped for final prerace trials. Cnder these condi- 
tions. a challenge from the Royal Yacht squadron nas accepted 
for a series of races in 1958, and the U.S. 12-m. yacht "Columbia" 
succes~fully defended the trophy against the British challenger 
"Sceptre." 

The America's cup races enjoyed the greatest public fame of all 
international yachting contests. As sporting events. however. they 
frequently proved less successful, becoming battles of wits and 
complicated legislation as much as sailing, and a source of dis- 
cords that a t  times were inflated into minor international incidents. 
Among such viere: the defending club's early refusal to permit the 
challenging yacht to race against only one defender; Lord Dun- 
raven's allegations in 1895 that his "Valkyrie 111" had been fouled 
by the U.S. yacht "Defender" and that the spectator fleet's crowd- 
ing had endangered him; and in 1931 the club's contention that a 
protest could not be entertained because T. 0 .  M. Sopwith's "En- 
deavour" had not "promptly" shown a protest flag. In the late 
1890s ruflled feelings were smoothed by the genial tea magnate 
Sir Thomas Lipton, who was thereafter so much in the public eye 
with his "Shamrocks" and five challenges between 1899 and 1930 

that the famous cup was often thought of erroneously as the Lipton 
cup. In 1937 Harold S. Vanderbilt's "Ranger" proved to be the 
fastest J-boat ever built and won four consecutive races from 
Sopwith's "Endeavour 11" without untoward incident. 

The contests exerted great influence in the matter.of design. 
Initially, they brought together two opposed ideas: the beamy, 
shallo~v-draft, centreboard American type and the deep-keeled, 
plank-on-edge vessel of the British tradition. In 1855 the op- 
posing types were well exemplified in the "Puritan" and the 
"Genesta"; but the four matches of the next decade witnessed a 
gradual merging of the two conceptions, until in 1895 the British 
challenger 73-as actually the beamier of the two boats. Subse- 
quently the enormous sums spent on cup yachts raised the science 
and art of design to a level of exceptional refinement. 

Many causes can be found for the unvarying failure of the chal- 
lengers. So long as defenders were lightly built the ocean voyage, 
and the strength it necessitated, further handicapped the challen- 
ger. But after 1920 rules governing the construction of the yachts 
ensured that challenger and defender alike should be of reason- 
able strength, and the most persistent cause of the challenger's 
failure 'rvas probably inferior organization and handling. The de- 
fenders created in the course of the years a new standard of syndi- 
cated ownership, organization and racing seamanship. Of the 
former, the administrative thoroughness of the three defenses 
conducted in 1930, 1934 and 1937 by Harold S. I'anderbilt are 
examples. Of the latter, an example is the contest of 1893 when 
in the last race the defender "1-igilant" daringly sent men aloft 
to shake a reef out of her enormous mainsail in a strong wind 
without for a moment allowing the sail to stop drawing. 

TABLE I.-America's C u p  Race Reszclts, 18jl-1958 

I Year I FVinnlng Yacht 1 Onner / Challenger / Owner 1 
1851 ' America 
l8iO / Magic , 

1871 I Columbla 
Sappho 

1811 1 Madeleine 

1895 Defender 

1899 Columbia 

1881 
1885 
1886 
1887 
1893 

hlischief 
Puritan 
Mayflower 
\ olunteer 
\ igllant 

J. C. Stephens 
F. Osgood 
F Osgood 
TV. P.  Douglas 
J. Dickerson 

1901 
1903 

1920 

1930 

1934 

1937 
1958 

J. Busk 
J. Forbes 
Gen. C. J. Paine 
Gen. C. J. Paine 
C. Iseiin & 

Columbia 
Reliance 

Resolute 

Enterprise 

Rainbow 

Ranger 
Columbia* 

syndicate 
C. Iselin & 

syndicate 
C. Iselin & 

syndicate 
J. P .  Morgan 
C. Iseliii & 

syndicate 
C. Vanderbilt & 

syndicate 
H .  Vanderbilt 8; 

synd~cate 
H. Vanderbilt & 

syndicate 
H. \-anderbilt 
H. Sears & 

syndicate 

- 
Cambria 
Li\.onia 

Countess of 
Dufferin 

Atalanta 
Genesta 
Galatea 
Thistle 
Valkyrie I1 

Valkyrie I11 

Shamrock 

Shamrock I 1  
Shamrock I11 

Shamrock I V  

Shamrock V 

Endeavour 

Endeavour I1  
Sceptre* 

J Xshbury 
J. Ashbury 

C Gifford 

A. Cuthbert 
Sir R .  Sutton 
Lieut I\. Henn 
J.  Bell 
Lord Dunraven 

Lord Dunraven 

Sir T .  Lipton 

Sir T. Lipton 
Sir T. Lipton 

Sir T .  Lipton 

Sir T. Lipton 

T. Sopwith 

T. Sopwith 
H. Goodson 8r 

svndicate 

*12-metre yachts. 

Deve lopment  of Design.-Before 1870 yachts were usually 
turned out by local builders by rule of thumb. each builder having 
his favourite type. Usually the hulls were "modeled"; i.e., a half 
model was whittled out by the builder prior to setting up the 
frames for the full-sized boat. The type most in favour along 
the Atlantic seaboard was a broad-of-beam, shoal-draft, centre- 
board craft with great initial stability, carrying a large spread of 
canvas with a relatively small amount of inside ballast. They 
were usually fast in smooth water but were not particularly good 
sea boats. An adaptation of the leeboards which had been used 
for centuries in Holland, the centreboard was housed in a "trunk" 
located on the centre line of the yacht and was lowered through 
a slot in the keel in order to give the boat sufficient lateral plane 
to work to windward. Even quite large yachts were built on this 
model. The sloop "Maria," 94 ft. over-all, 26-ft. 6-in. beam, had 
a draft of only 5 i t .  2 in. with her centreboard up. 

At this time the so-called "cod's head and mackerel tail" form 
was in favour. That is, hulls were given a full bow and a long 
easy run, a type xhich had been in general use for naval and com- 
mercial vessels for centuries. I t  is generally believed that George 



YACHTING 
Steers, designer of the yacht "America," was the one who intro- Rig Development.-Probably no one factor has contributed 
duced the fine entry in designing his pilot schooners, the form more to the speed of yachts than the development of modern rigs. 
which mas also given to the "America." Steers's boats caused a After 1920 the science of aerodynamics was applied by naval 
revolution in yacht design, but it was not until 1870 that A Cary architects to the design of sail plans, resulting in a revolutionary 
Smith laid down the lines of the cutter "Vindex" on paper-the change in yacht rigs. Tall, narrow sail plans with a long, efficient 
first American yacht to be so designed. leading edge replaced the older gaff rig where the base was longer 

A disaster in 1876 to the yacht "hlohawk" caused the advocates than the perpendicular. 
of beamy, shoal-draft centreboarders to take stock of type. This The new mainsails were triangular (called Marconi. Bermudian 
140-ft. schooner capsized at  anchor in a squall u i th  sails set and or jib-headed) and \+ere set on tall masts with a ratio of hoist 
sheeted home, drowning her owner and several guests Thereafter to foot (aspect ratio) of 2 . 1  or 24.1. In  the case of the class J 
Smith designed the so-called compromise sloop "Mischief." She yachts (America's cup class), masts were as high as 165 ft. on a 
was a 67-ft iron centreboarder, but had a slightly deeper hull than materline length of 80 f t  Large fore-triangles and overlapping 
the old skimming dishes, and relied not only on beam but also on head sails folloned as a natural consequence and tremendous jibs, 
the placement of her ballast lolver in the hull for stability. "Blis- overlapping the mainsail by as much as one-third the length of the 
chief" successfully defended the America's cup in 1881 against main boom and cut flat so as to be used on the wind, came into 
the Canadian challenger "Atalanta," also a centreboarder. use. These were called Genoa jibs because the first one used waq 

I n  that year the 46-ft. cutter "Madge," designed by George L. on a yacht racing off Genoa, Italy. So efficient were the nc\l 
Watson and o ~ n e d  by James Coats, arrived in America from her rigs that yachts carrying from 25% to 40% less sail area than 
native Scotland. During her first summer she won most of her formerly had as much or more speed as with the old, larger sail 
races boat-for-boat against the best centreboarders. Her phe- spread The new rigs were also easier to handle and a smaller 
nomenal success greatly influenced Edward Burgess whose com- crew sufficed. while the elimination of the gaff and the topmast, 
promise cutter "Puritan" defended the America's cup against the ~ i i t h  its fittings saved weight aloft. 
Watson-designed "Genesta" in 1885. Large. full spinnakers, cut much like a parachute, also replaced 

The success of "Puritan" made Burgess the most popular U S the old, smaller. flatter spinnakers and had much greater pulling 
designer, and the Burgess hull soon became the accepted U S  poner. As an example of the efficiency of the new rigs, the 1937 
standard. He subsequently designed two more successful Amer- America's cup yacht ' Ranger" carried only 7.500 sq ft. of sail, as 
ica's cup defenders, "Mayflower" 
and "Volunteer." 

I n  1891 Nathanael G. Herre- 
shoff, of Bristol, R I.. turned out 
a yacht that n a s  destined to again 
revolutionize yacht design. This 
yacht mas "Gloriana," in nhich 
"Mr. Nat" boldly cut amay the 
yacht's forefoot so that her pro- 
file showed an easy sweep from 
the stem head to the bottom of 
the keel. 

IVhen the next challenge for 
the America's cup (1893) was re- 
ceived from the Royal Yacht 
squadron, Herreshoff designed 
the successful defender. the sloop 
"\ igilant " While a keelboat she 
also carried a centreboard nhich 
worked through a slot in the lead 
keel. After the "Vigilant," Her- 
reshoff designed the successive 
defenders up to and including the 
1920 contest, mhen "Resolute" 
successfully defended and Her- 
reshoff \?as recognized as the 
foremost yacht designer in Amer- 

ica. By 1930 nhen Sir Thomas Lip- 
ton made his last challenge with 
"Shamrock V," Herreshoff had 
retired and "Enterprise," the de- 
fender of that year, was designed 
by Ednard Burgess' son 117. Star- 
ling Burgess. 

The "Rainbow," defender in 
the 1934 race, nas  also from 
his drafting board and in 193 7 he 
collaborated with the young de- 
signer Olin Stephens in the design 
of "Ranger." During the long 
period from 1887 to 1937 the de- 
signers of the ten British chal- SAIL AREA 14 337 SQ FT SAIL AREA 16 169 SQ FT 

lengers were George L. IVatson, F R O M  G R ~ ~ W ~ N G  B Y  w H G E F O N T A I N E  

IYilliam Fife and Charles E. FIG 2 - EVOLUTION OF THE DESIGN O F  THE INTERNATIONAL RACING YACHT 1885-1903 YACHTS WHICH WON 

Nicholson. THE AMERI CA s CUP ARE SHOWN ON THE RIGHT 

GENESTA 

\-j) 
SAIL AREA 7 141 SQ FT 

GALATEA 

C > @ W  
SAIL AREA 7 387 SQ F T  

THISTLE 

SAIL  AREA 9 751 SQ FT 

V A L K Y R I E  I I 

v $ j v  
SAIL AREA 10 042 SQ FT 

V A L K Y R I E  I I I  

\ 9 4  
s A I L  AREA 13 026 SQ FT 

SHAMROCK I 

- - - 

AREA 13 491 FT 

SHAMROCK I  I  
+ 24 5" + 

- -- - -- - a 

.SAIL AREA 14 027 SQ F T  

SHAMROCK I I I 

1885 PURITAN 

e \--.A 
SAlL AREA 7 370 SQ F T  

1886 MAYFLOWER 

SAIL AREA 8 824 SQ F T  

1887 VOLUNTEER 

ve  \yv 
SAIL AREA 9 017 SQ F T  

1893 VIGILANT hry - - 
SAIL AREA 1 1  312 SO F T  

1895 DEFENDER =vv 126 

S A IL  AREA 12 640 SQ FT 

1899 COLUMBIA 

~ y p l ~ ~  - 
SAIL AREA 13 135 SQ F T  

1901 COLUMBIA 
-24 2 -t pyyvi - -- --- 

SAlL AREA 13 211 SQ F T  

1903 RELIANCE 
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INTERNATIONAL 1 1 0  
1 6 5  SQ. FT.  

FROM A D R A W I N G  B Y  W .  H .  D E F O N T A I N E ;  

ALL  DRAWN TO THE SAME SCALE 

LIGHTNING 
1 7 5  SQ FT  1 7 7 % S Q  F T  204 SQ F T  

BY COURTESY O F  RATSEY B L A P T H O R N  

FIG. 3.- SMALLER U S. S A I L I N G  BOATS 

against the 16,000 sq.ft. of the "Reliance" (1903), yet her average 
speed around a course bettered that of the larger yacht. 

R a t i n g  Rules.-Before 1905 the length-and-sail-area rule 

was in use in the United States; in the formula L.W.L. is length 
at  water line and S.A. is sail area. In  the United States, however, 
the same tendency mas apparent as in England-to develop flat- 
bodied hulls with long overhangs and light displacement, producing 
an extreme skimming-dish type. This reached its extreme limit in 
the America's cup defender "Reliance" (1903), which had over- 
hangs totaling 55 i t .  4 in. on a naterline length of 89 ft. 8 in. 
Following this match a conference of yachting organizations under 
the lead of the N.Y.Y.C. adopted (1905) a rule which, while re- 
taining length and sail area as the chief factors, also used displace- 
ment in the formula and controlled overhangs, draft, freeboard, 
etc . by imposing penalties. This was called the Universal rule. 
I t  produced a more nholesome vessel and, while amended several 
times, it remained in use in the United States, and the America's 
cup matches after 1930 were sailed under it. The formula is 
18yc of the product of length times the square root of the sail 
area, divided by the cube root of displacement, equals the rating. 

Smal le r  a n d  One-Design Classes.-There \vas almost no yacht 
building during FVorld War I but shortly thereafter there was a 
boom-particularly in the smaller classes. During that period the 
P class (31 rating). Q class (25 rating), R class (20 rating) and 
numerous one-design classes, all small by comparison with prewar 

TABLE 11.-Some Popular One-Design Classes 

I Class / Length over all / Designer 1 
Penguin . . . . . 
Blue Jay . . . . . 
Snipe . . . . . 
Comet . . . . . 
BullDog. . . . . 
Thistle . , . . . 
Lightning , . . 
Star . . . . . 
S class . . . . . 
Atlantic . . 
Pa.  ific Coast o n e - ~ e s i g n  
International 
New York Yacht ~ lub .32- i t .  

11 i t .  6 in. 
13 ft 
15 i t .  6 in. 
16 f t .  
16 ft. 
17 it. 
19 it. 
22  i t .  8% in. 
27  i t .  6 in. 
30 ft. 
32 it. 
33 ft. 2 in. 
45 ft. 4 in. 

P. L. Rhodes 
Sparkman & Stephens 
!V, F. Croshy 
Lowndes Johnson 
N.  G.  Herreshoff 
Gordon K. Douglass 
Sparkman E: Stephens 
W'm. Gardner (Sweiseuth) 
K. G. Herreslioff 
Burgess Pr Morgan 
G. W. Kettenburg, Jr. 
B. J. Aas (Korway) 
S ~ a r k m a n  & Stephens 

STAR 
280 sa. FT 

yachts, came to the fore. This was partly attributable to the 
great increase in post~var costs but also because interest in yacht- 
ing was spreading and many on7ners preferred sailing their own 
boats to employing professionals. In  the late 1920s several 
international rule classes became popular, including the 6-, 8- and 
12-m.. the "sixes" being most numerous. A number of interna- 
tional races were held in this popular class in which British, Scot- 
tish, Swedish, Italian and other yachtsmen participated. 

Because theoretically identical yachts are supposed to be a bet- 
ter test of the relative abilities of their skippers to win races and 
also because they are more economical to build, the "one-design" 
idea was developed as far back as the 1890s. At that time Herres- 
hoff turned out the Newport-30s and the 70-ft. class, the latter 
being large sloops. 

The first popular one-design class, the Stars, developed from 
the 17-ft. Bug class, were promoted by George A. Corry and 
designed by William Gardner. In  1910 the design was modified, 
increasing the over-all length to 22 it. 84 in., and the larger boat 
was christened "Star." The Star Class Association of America 
was formed in 1915 and in 1923 the International Star Class Yacht 
Racing association replaced the original organization. By the 
second half of the 20th century the class was world-wide in scope 
and numbered more than 3,900 boats. Competition in the class 
is very keen. and international as well as national and regional con- 
tests are staged annually. There are hundreds of one-design 
classes For some of the most popular, see fig. 3 and Table 11. 

T h e  Scow Type  a n d  S e a w a n h a k a  Cup.-On certain waters 
of Canada and on lakes and Barnegat bay in the United States 
where conditions are not suited to keelboats, the Universal rule is 
not applied, and in such localities the scow type has been highly 
developed These boats are extremely flat, draw only a few inches, 
have two bilge boards (instead of one centreboard), double rud- 
ders and are sailed without fixed ballast. On a reach they are 
exceedingly fast, reputedly reaching speeds of 20 m.p.h. Contests 
for the Seawanhaka cup, first held in 1895, did much toward the 
development of the scow type. The trophy was offered by the 
Sea~ianhaka-Corinthian Yacht club of Oyster Bay, N.Y., for in- 
ternational competition among small yachts. Thereafter there 
a a s  a long series of races for the prize, with fleets from the United 
States, Canada, Great Britain, Norway and other countries taking 
part. 
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T h e  N o r t h  A m e r i c a n  Y a c h t  Rac ing  Union.-Regulations 

affecting yacht racing and measurement rules, up to about 1900, 
had been in the hands of individual yacht clubs or local yacht- 
racing associations composed of clubs in the same locality. There 
was thus lack of uniformity in diiferent sections of the country. 
At the time of the agitation for a new measurement rule to super- 
sede the length-and-sail-area rule. the N.Y.Y.C. called a confer- 
ence of yachting organizations of the Atlantic coast and the Great 
Lakes to determine what was wanted and to bring about uniform- 
ity by persuading the other sections to adopt the Universal rule 
then being formulated. This was a step forward, but after the 
conference there still was no real governing body for yachting 
affairs in tlie United States. To remedy this situation, there was 
formed in 1925 a union of most of the local yacht-racing associa- 
tions and a number of yacht clubs, the guiding spirits in the move- 
ment being Clifford D. Jlallory and IV. A. IFr. Stewart. This 
organization, called the Korth American Yacht Racing union 
(N.A.Y.R.U.), was the first permanent legislative and governing 
body of national scope in the United States, and through it both 
the racing and measurement rules were standardized and an appeals 
board for  its members was formed. In 1927 delegates from this 
union met with delegates of the International Yacht Racing union 
in London to bring about closer international co-operation. Real- 
izing the value to the sport of international racing, the union recog- 
nized (in addition to the Cniversal rule) the International rule 
used in European countries, with the result that several interna- 
tional classes such as the 6-n~. ,  8-m. and 12-m. were built and 
became popular in the United States. International Yacht Racing 
association meetings have been held annually, with the N.X.T.R.C. 
frequently participating, to the benefit of the sport. 

Ocean  Racing.-The first transatlantic yacht race (Sandy 
Hook, K.J.. to England) took place between three American 
schooners in Dec. 1866. Contestants were the "Henrietta," "Fleet- 
wing" and "l'esta." The "Henrietta," James Gordon Bennett, 
Jr.. owner: \\-on: her time, 13 days 21 hr. 45 min. 

Two transatlantic match races (between "Cainbria" and "Daunt- 
less" from Daunt Rock, Ire., to Sandy Hook in 1870. and hetween 
"Coronet" and "Dauntless" from Sandy Hook to the Lizard in 
1887) Tvere held before, in 1905, 11 yachts raced from Sandy 
Hook to the Lizard, a prominent headland in the English channel. 
The winneri "Atlantic,'! a three-masted schooner owned by IYilson 
Marshall, covered the 3,031 mi. in 12 days 4 hr. 1 min., establish- 
ing the record for all types of sailing vessels for the course and 
distance. Her best day's run of 341 mi. remained a record for 
yachts into the second half of the 20th century. 

Again in 1928, under the ownership of Gerard B. Lambert. ".At- 
lantic" made a try for transatlantic honours, but \%-as defeated by 
the schooner "Elena," 'IVilliam B. Bell, owner, in a race to San- 
tander, Spain. for the Ring of Spain's cup. I n  a concurrent race 
for the Queen's cup, which marked the debut of small craft in 
transatlantic racing, the 50-ft. schooner "Nifia," owned by Paul 
Hammond and Elihu Root, Jr., %-on from three competitors-one 
of which. the schooner "Rofa," sank without loss of life. "Sifia" 
cruised from Spain to England where, sailed by Sherman Hoyt 
with the owners not on board, she became the first U.S. yacht to 
win the Fastnet. Other transatlantic races for small craft m-ere 
held later. 

Rafael Posso, life commodore of the Havana Yacht club, pro- 
moted in 1951 a 4.200-mi. transatlantic race from Havana to San 
Sebastian, Spain. Sailed in June and July, the U S ,  ketch "hlala- 
bar XII I ,"  Kennon Jewett, owner, won from three competitors. 
In  1955 the race from Havana to San Sebastian was again held 
and was won by the Spanish yawl "Mare Nostrum," Enrique Ur- 
rutia, owner, from U.S., Cuban and Argentine entries. In the 
same year a transatlantic race was sponsored by the N.Y.Y.C. and 
the Royal Swedish Yacht club. I t  was sailed from Ken-port to 
Marstrand, Sweden: and was won by the 53-ft. yawl "Carina," 
designed by Philip L. Rhodes and owned and sailed by Richard S. 
Xye. She sailed 3,467 mi. in the good time of 20 days 9 hr. 17 min., 
averaging about 7 knots for the course. Another American, a 
Norwegian and four German yachts competed. Two years later 
the N.Y.Y.C. sponsored another transatlantic race, this time in 

partnership with the Royal Santander Yacht club and the Havana 
Yacht club. Again "Carina" n7as the winner, c-overing the 3.000 
mi. between Newport and Santander. Spain. in a corrected time 
of 18 days 2 hr. 14 min. There were seven entries. 

In 1960 the 474-it. yan-1 "Figaro," IVilliam T. Snaith, owner, 
won a 3,370-mi. race from Bermuda to the Skau; lightvessel in the 
Skagerrak, from a record transatlantic entry list of 17 yachts. 
The C.S., England, Sweden and Germany mere represented. Ths 
72-ft. yawl "Escapade," Baldwin M. Baldwin. owner. a Californian 
entry. finished first in the fast time of 19 days 1 hr. 32 min. 

In South America ocean racing made its debut in 1947 when the 
Argentine and the Rio de Janeiro yacht clubs collaborated in a 
1,200-mi. race from Buenos Aires to Rio. I t  was sailed triannually 
in the 1950s, and included among its participants yachts from 
Argentina, Uruguay, Brazil, Great Britain, Germany, Portugal and 
the U.S. I t  was won in 1959 by the Argentine 384-ft. yawl 
"Tango," Raul G. Decker. owner. 

The  Bermuda,  H o n o l u l u  a n d  O t h e r  Distance Races.-In 
1906 Thomas Fleming Day. to demonstrate that small yachts if 
properly designed, built and handled, could go to sea with safety, 
promoted a race from New York to Bermuda in which there were 
three starters, the winner being "Tamerlane," a 38-it. yawl. Later, 
races for power cruisers were also run to Bermuda and Havana. 
But after five years, interest in the Bermuda race died our. 

In 1922 a group of cruising yachtsmen organized the Cruising 
Club of America (C.C.A.). Among this group were several who 
felt that ocean racing would be beneficial to the development of 
both yachts and yachtsmen. Accordingly, under the leadership of 
Herbert L. Stone: a committee was formed (not under C.C..-1. 
auspices, ho~i~ever) to revive the race to Bermuda. Thus in 1923, 
after a lapse of 13 years. a race was run froin Kew London: Conn., 
to Bermuda (660 nautical miles). There were 22 entries; the 
winner was "Malabar IV," designed, owned and skippered by 
John G. Alden. Subsequent races were run thereafter in even 
years by the C.C.A. (1924 race was under auspices of the New 
Rochelle '17acht club) except during World War 11. The start of 
the 1932 race was shifted to Montauk Point. L.I. (distance 628 
mi.), and the 1938 and subsequent races were started from New- 
port (635 mi.). A record of 71 hr. 35 min. 53 sec., established in 
1932 by the cutter "Highland Light," under charter to her de- 
signer, Frank C. Paine, was finally broken in 1956 by Sven Salen's 
Swedish-owned yawl "Bolero" with a time of 70 hr. 11 min. 40 sec. 
Winner that year in the record-breaking corrected time of exactly 
64 hr. was the keel-centreboard 384-ft. yawl "Finisterre," Carleton 
Mitchell, owner. He won again with the same boat in 1958 and 
in 1960-an unparalleled achievement. All Bermuda race finishes 
were handled by the Royal Bermuda Yacht club. 

As a result of the interest in this race architects commenced 
to design to the measurement rule then in use, which was a simple 
one. I t  soon became apparent that, to equalize the chances of 
divergent types and promote sound design, a more restrictive 
measurement rule was required. Accordingly, in 1940 \\'ells Lip- 
pincott drew up a scientific rule, called the cruising-club rule. 
The basic rule-vhich fills a small book and is far too technical 
to be given here-has been modified from time to time as ex- 
perience dictated, and is the basis for measurement rules for 
nearly all important long-distance races in the United States. Un- 
der it such events as the Chicago-Mackinac, the Port Huron- 
klackinac and the Rochester races are held in the Great Lakes. 
Established annual ocean races include the St. Petersburg. Ha.- 
Havana, Cuba, the Miami-Nassau, and the Newport Harbor, 
Calif.-Ensenada, Mex., races. In  May 1960. the 125-mi. Ensenada 
race brought a record number of 356 yachts to the starting line. 
A 1,400-mi, race from San Diego, Calif., to Acapulco. Mex., was 
sailed in 1953 and 1954, becoming a biennial in 1956. A biennial 
previously sailed from Newport, R.I. ,  or New London, Conn., to 
Annapolis, Md., was reversed in 1957 and sailed to Nemport. 

The 2,225-mi. race from San Pedro, Calif., to Diamond Head, 
Oahu, Hawaii (formerly sailed also from the California harbours 
of Santa Barbara, Balboa, Santa Monica and San Francisco) 
ranks with the Bermuda race in age, importance and total number 
of races sailed. First held in 1906 and repeated a t  irregular inter- 
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vals, it was in 1928 embraced by the newly organized Transpacific 
Yacht club and in 1939 was made a biennial to alternate with the 
Bermuda race. There being no limitation on over-all length (the 
largest yacht to sail the course having been the 161-it. schooner 
"Goodwill") and the course being predominantly down wind, the 
race is notable for the good speeds sustained. Thus in 1949 the 
98-ft. schooner "Morning Star," Richard S. Rheem, owner, cov- 
ered the distance in 10 days 10 hr. 13 min., and in 1955 when 
rerigged as a ketch reduced her previous time to 9 days 15 hr. 5 
min. for an average speed of 9.69 knots for 2,225 mi. 

Noteworthy also in the Honolulu race is the required use of the 
radio for morning position reports and the daily dissemination by 
an accompanying coast guard cutter (or other vessel) of current 
meteorological data gathered from weather ships and other re- 
liable sources. For the history of sail and other vessels: see SHIP. 
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GREAT BRITAIN 

From their royal introduction into Britain at the Restoration un- 
til the coronation of Victoria, racing and pleasure sailing mere 
esoteric pastimes rather than national sports; and though there 
was a Cork Harbour Water club in 1720 (now the Royal Cork 
Yacht club) and a Cumberland fleet in 1775 (of which the Royal 
Thames Yacht club is the descendant), yachting of the kind that 
this article covers did not appear until the three decades follo~ving 
the establishment of the Yacht club (now the Royal Yacht squad- 
ron) at  Cowes, Isle of Wight. in 1812. The sport was encouraged 
by the royal and official patronage naturally extended to it in a 
seafaring nation. During these decades there was energetic found- 
ing of yacht clubs at  points on the coast where the local conditions 
suggested the pleasures of sailing; and a national institution was 
born. 

E a r l y  Engl i sh  Yachts.-Among the earliest English yachts of 
uhich there is any record were the "Pearl." 95 tons, built in 1820 at  
Wyvenhoe, Essex, and the "Arrow," 84 tons. built in 1822, which 
for 58 years  as one of the most successful cutters afloat: while 
one of the largest, the "Alarm." was built by Inman of Lymington, 
Hampshire, in 1830 for Joseph Weld, from the lines of a famous 
smuggler captured off the Isle of \t7ight. Some yachtsmen at this 
time preferred still bigger vessels and omned square-top-sail 
schooners and craft resembling the contemporary naval brigs 
Of such vessels mere the "Waterwitch," built at Cones in 1832, 
mhile Lord Yarborough's second "Falcon" was a full rig ship of 
351 tons, pierced for ten guns a side and ni th a crew under naval 
discipline I t  was a quaint, buccaneering phase of yachting. 

The working craft of Great Britain and Europe in the last days 
of sail, and the yachts nhich evolved from them, embodied in 
their shape one of the earliest theories of naval architecture-the 
fish form-according to mhich it mas assumed that the shape of a 
fish was a natural guide to the ideal form of ship. Hence origi- 
nated the vide. bluff bows of the early yachts, ~ i t h  their greatest 
breadth a t  about one-third of their length from forward, and long 
"streamline" after bodies. A change of type was foreshadowed 
many years before it became general. J Scott Russell, in the 
mid-19th century, was advancing his wave-line theory which mas 
not, as it happens, a hydrodynamically valid argument. But by 
emphasizing the importance of finer lines forward it helped to dis- 

credit the excessively bluff bows affected by the boatbuilders. 
Two yachts, the "h4osquit0," 50 tons, and the "Volante," 59 tons, 
embodied the new shape but had no great influence. I t  was the 
"America," sailing across from the United States in 1851 and win- 
ning a cup offered by the Royal Yacht squadron in that year, which 
decisively tipped the scales against the older tradition (see United 
States,  above). This was not wholly logical, for her success 
was as much due to her sails and her handling as to her hull shape; 
but thereafter the form of yachts changed, and bluff bows with an 
angle of entrance of about 30" were replaced by hollow bows with 
an angle of less than 20'. 

There now appeared yacht designers of high technical ability 
and rare artistic gifts, such as G. L. Watson, \V. Fife and, later, 
C. E. Nicholson, who established yacht design as a distinct branch 
of naval architecture. The evidence of contemporary scientific 
researches in ship design Mas applied to the shaping of yachts and 
led. after 1874, to a second fundamental change in design-the 
reduction of wetted surface. The "Jullanar" of 1874 originated 
the trend. that reached maturity in the "Britannia" of 1892. of 
combining the minimum of u-ettedssurface with the maximum of 
sailing length in a hull of moderate displacement. Incidental to 
this evolution was a return toward the fuller bows of the pre- 
"America" period, but in yachts of a very different type. 

O r g a n i z a t i o n  a n d  Rules.-The Yacht Racing association 
(Y.R.A.) was founded in 1875 with the object of providing a set 
of rules governing regatta sailing, and by 1881 most of the impor- 
tant clubs were members of the association. The prince of Wales 
(afterward Edward VII)  was its president. H e  was also commo- 
dore of the Royal Thames Yacht club and of the Royal Yacht 
squadron, and during these years the influence of the Y.R.A. was 
established. The sailing rules, governing the handling of yachts, 
were codified in 1875. The collision in 1894 between the 
"Satanita" and the "Valkyrie" at the start of a race on the Clyde 
river, Scotland, led to a lamsuit passing through three courts, the 
house of lords finally upholding the legality of these rules, which 
differed materially from the Merchant Shipping act. They were 
adopted internationally in Europe (1907) and the United States 
(1929) ; but after World War I1 the United States introduced a 
new code, and complete international uniformity remained to be 
achieved after mid-20th century. 

The Y.R.A. rules governing yacht measurement were initially 
less successful. The influence exerted on design by rules of meas- 
urement used to assess speed potentiality was not yet recognized 
and a series of tonnage rules, the precise implication of whose 
mathematics the rulemakers failed to appreciate, put such a crush- 
ing penalty on beam that there appeared a new type of craft having 
no parallel in history. They were of extreme depth and narrow- 
ness-a trend in design made possible by the use of the external 
ballast keel-and in 1887 the vice-president of the Institution of 
h'aval Architects said that it was ". . . lamentable . . . to find that 
the Yacht Racing association had encouraged . . . the worst type of 
vessel it is possible to conceive." 

The association. however, had in 1887 introduced a new system 
of measurement. the length-and-sail-area rule of Dixon Kemp. I t  
was as dangerous mathematically as those it superseded, but the 
fact that it encouraged an opposed though equaIly vicious type 
of vessel and had as its natural conclusion yachts shaped like 
saucers, allowed design to pass, in its swing from extreme to ex- 
treme. through a period of yachts producing the one classical form 
in the shifting art of yacht design. The "Thistle" appeared in 
1887. the "Petronilla" in 1888. Lord Dunraven's first "Valkyrie" 
in 1889, the "Ivernia" in 1890, all improvements on the old, mis- 
shapen boats. Then in 1892, in an unprecedented burst of new 
construction, came the "Yalkyrie 11," a challenger for the Amer- 
ica's cup. the "Britannia," a near sister to this yacht, built for the 
prince of Wales, the "Calluna" and the "Satanita." By the end of 
1893 nine first-class new cutters had appeared and were stimulat- 
ing interest in all classes. There had never previously been such 
activity in the yacht yards. 

T h e  L i n e a r  a n d  I n t e r n a t i o n a l  R a t i n g  Rules.-By 1895 
yachts were becoming skimming dishes with little internal space 
and unreasonably light scantlings. The swing from one extreme 
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type to another under the influence of measurement formulas re- 
flected the inadequacy of the rules in the face of clever naval 
architecture and growing scientific knowledge open to designers. 
There was need for a new system of measur~ment which, mithout 
offensively curbing the freedom of designers in their pursuit of 
speed-the essence of their art-exercized a tighter control over 
the shape of yachts. The First and Second Linear rules (1896 
and 1901) devised by R. E. Froude, a naval architect and nephew 
of the historian, were more complex formulations than those 
hitherto used for measurement and were intended to encourage 
reasonably full-bodied yachts with good accommodation for their 
size and well-proportioned hulls according \vith the idealized con- 
ception of a yacht as a vessel combining speed, beauty and com- 
fort. 

I n  1906, on the initiative of B. Heckstall-Smith, conferences of 
European yachtsmen led to the production of an international rat- 
ing rule. similar in form but significantly modified in detail com- 
pared with the Second Linear rule. The International Yacht 
Racing union was also founded. Eleven racing classes were built 
to the First International rule, ranging in size between the 5-m. 
and a class for yachts exceeding 23-m.. one of ~ h i c h  was the 
kaiser's "Lleteor IV." The sailing of small boats was by the be- 
ginning of the 20th century one of the strongest branches of 
yachting.'and the popular small rater clacses produced by Dixon 
Kemp's length-and-sail-area rule found their success repeated in 
the 6-m. of the new international rule. 328 of which nere built 
between 1907 and 1914. 

With the resumption of racing after JVorld War I the Second 
International rule \\-as formulated. I t  was similar in structure to 
the first. but ni th  sail area more heavily penalized and excessive 
fullness of body discouraged The object of the alterations was 
to produce yachts that combined speed habitability and beauty 
but which had lighter hulls capable of being driven under smaller 
sail areas and manned by fener hands. 

The rule mas in t n o  parts, the second being a slightly modified 
form of the first and applicable to yachts above 12-m in rating. 
This latter came into force in 1928 and produced three magnificent 
big cutters, "Astra," "Cambria" and "Candida"; then in 1931 
the American Universal rule was adopted for yachts rating above 
14%-m. I t  was to this rule that the last three challengers for the 
America's cup were built. In  1933 the Third International rule 
was produced: it was fundamentally similar to the second, which 
had proved extremely successful. Essentially rating consisted as 
in the First International rule, of the sum of the length and the 
square root of the sail arca modified by factors controlling the 
shape of the overhangs and the fullness of the body, the latter 
control being augmented by a displacement limitation based on 
waterline length. The Second and Third International rules pro- 
duced in the 12-, 8- and 6-m. classes the finest inshore racing 
yachts in the history of the sport. The hulls were of beautiful, 
moderate and seaworthy proportions-if we overlook the undue 
narrowness which appeared in the later 6-m boats-and the rules 
were successful in restraining sail area. Within each class the 
years produced a slight increase in the hull size and reduction in 
the proportion of rated sail area to length. 

The major change in yacht design after 1925 was the almost 
universal replacement of the traditional gaff rig by the Bermudian 
or Bermuda rig (q.v.). The change, foreshadowed in the "Nyria" 
in 1912, nas  inspired by the nen knowledge of aerodynamics and 
encouraged by the international rule's heavy penalty on sail area 
(see United Statcs: Rig Dez'elopn~ent, above). 

I n t e r n a t i o n a l  Racing.--Although public Interest in interna- 
tional yachting was confined to the few America's cup contests 
(see above 1 ,  the highest con~petition in design and sailing during 
the 1920s and 1930s xas  in the international 6-m. class. The 
British-..\merican cup team race> \\ere inaugurated in 1921 and 
sailcd annually between 1921 and 1924. Three out of four British 
victories gave the cup outright to Britain. Thereafter the races 
became biennial and fell into three series. two of vrhich were won 
outright by the United States nhile the first three races for the 
fourth cup nere non by the C n ~ t e d  Statcs in the 1950s. This is a 
story of an initial British superiority in design and sailing followed 

by an unvaried inferiority. A similar pattern of events appeared in 
the Seananhaka trophy races contested betneen two 6-m.-except 
in 1929 and 1931 when the 8-m. were used. In  the Scandinavian 
Gold cup honours have been shared by Great Britain, Sweden, the 
United States and Kor~vay. 

Cruising.-Though many people have made voyages in small 
craft since Samuel Pepys found in it "great content," the power- 
ful body of amateur seamen in existence by 1930 was a product 
of the previous 50 years. The Cruising club mas founded in 1880 
and granted the prefix "Royal" in 1902. I t  gained a unique posi- 
tion in the world of yachting by the publication of charts especially 
prepared for use in small craft and the aw-ard of challenge cups 
for cruises in which excellent seamanship, navigation and pilot- 
age. and the collection of information on the lesser-known coasts 
and harbours, were distinctive features. The Cruising association 
was formed in 1908 ni th the principal objects of providing a cen- 
tral reference library, organizing local representatives and boat- 
men in as many ports as practicable and issuing handbooks of 
sailing directions. The work of these organizations and others, 
such as the Little Ship club, with its publications and lectures. 
the Clyde Cruising club and the Irish Cruising club, bred a race of 
amateur seamen with a breadth of knowledge hitherto unknown. 

The favoured cruising grounds were widespread, extending to 
the Baltic, the Spanish coast and the Scilly Isles. The south coast 
of England, particularly from the Solent to the west country, 
raised a thick population of cruising yachts. The rivers and creeks 
intersecting the islands of Essex, the sandbanks and swatchways 
of the Thames river and the richly wooded coast of Suffolk were 
near enough to the centres of population to become the most popu- 
lar cruising waters. The Clyde river and west coast of Scotland, 
where among the islands of Islay, Jura. Bute and Kintyre over- 
nhelming hillsides drop to the waters of firth and loch, have been 
claimed to be the loveliest cruising ground knonn to yachting. 
By 1935 the coast of Brittany from the TrCguier river to the 
Morbihan de'partenzent had become as frequented by British cruis- 
ing yachts as the waters nearer home mere in the late 19th century. 

The need for seaworthiness in cruising yachts led to the favour- 
ing of craft that mere converted from, or modeled on the lines 
of, various types of working boat-notably the pilot cutters. 
trawlers, Falmouth quay punts, Morecambe bay prawners and 
Itchen ferry boats. These had the further advantage of being 
cheap for their size. The meticulous studies by Claud Worth of 
seamanship and cruising yachts led to a refinement in design that 
was seen in his own yachts "Tern 111" of 1913, "Tern I\"' of 
1923 and "Bittern" of 1936; and his influence was furthered by 
such amateur designers as Albert Strange and T. Harrison Butler. 
whose work closed the gap left by professional designers xihose 
main interest nas  in larger racing craft. 

Racing is a forcing house of design and when the current racing 
craft were of good type they favourably influenced the design of 
cruisers Thus, during the period 1925-35, the benefits of the 
short underwater profile and the outside ballast keel with the 
minimum of internal ballast. moderate length of overhang and 
Bermudian rig-features once strongly deprecated in seagoing 
yachts-were adopted and proved offshore as a result of their 
testing in the international rating classes. 

This process was hastened by the growth of ocean racing. The 
hard driving of boats on otfshore courses, with the need for main- 
taining speed day and night. often in bad conditions, mas a harder 
test of boats than even long cruises; ~t also led to a greater con- 
centration of professional designing talent on seagoing yachts than 
hitherto. 

Ocean Racing.-The Royal Ocean Racing club (R O R.C.) 
was founded by E. G. Martin. Weston Martyr and others as the 
Ocean Racing club in 1925 ni th the principal objects of encourag- 
ing long-distance yacht racing and the building and na\igation of 
sailing vessels in nhich speed and seaworthiness were combined. 
In the same year a race was sailed from Ryde. Isle of LVight around 
the Fastnet rock (off the southnest coast of Ireland), and back 
to Plymouth. Devon. A race around the Fastnet was held an- 
nually betneen 1925 and 1931 and thenceforward every other year 
in alternation with the American Bermuda race. In  1928 an 
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Z Y  C O U S i E S Y  O F  ( T O P  R I G H T ,  C E N T R E  R I G H T ,  B O T T O M  LEFT ,  B O T T O M  R I G H T )  " Y A C H T I N G , "  ( T O P  R I G H T )  J O H N  O ' H A R I I  C O F G R A Y E  15; P H C I O G ~ A P H S .  ( T O P  L E F T )  C R O W N  C O P Y R I G H T  R E .  

S E i V E D  ( C P T I O N A L  M A R I T I M E  M U S E U M ,  G R E E N W I C H ,  L O N D O N ) ,  ( C E N T R E  L E F T )  C R O W N  C O P I R i G H T  9 E S E R Y E D  ( S C I E N C E  Y U S E g M ,  S O U T H  K E N S I N G T O N .  L O N D O N ) .  ( B O T T O M  L E F T ,  B O T -  

7C.J R I G H T ,  M O R R S  R O S E N F E L D ,  N E W  Y O R K  

E A R L Y  BRIT ISH A N D  U.S. Y A C H T S  

T J ~  i e f t :  Paint ing by W .  van de Velde of a 17th-century Brit ish armoured Centre r jgh t :  "Gloriana," 1891,  designed by N. G. Herreshoff 
yacht, the "Portsmouth" B o t t o m  l e f t :  "Reliance," U.S. entry i n  the America's cup race of 1 9 0 3  

T o p  r igh t :  "America," 1851,  a paint ing by John O'Hara Cosgrave I I  B o t t o m  r igh t :  "Atlantic,"  winner of the transoceanic race of 1 9 0 5  from 
Centre l e f t :  Model of the Br i t ish yawl "Jullanar," 1875  Sandy Hook, N. J., to Lizard Pt., Eng. 
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P H O T O G R A P H S ,  ( T O P  L E F T ,  T O P  R I G H T )  E D W I N  I E V I C K ,  ( B O T T O M  L E F T )  A U T H E N T l i A T E O  N E W S ,  ( B 1 T T O 1  R ' G H T )  M O R R I S  R C E E N F E L D  N.Y 

AMERICA'S CUP YACHTS 
Top: H. S. Vanderbilt 's "Ranger" ( lef t ) ,  which In  Aug. 1937, won four owned by a syndicate headed by Commodore Henry Sears, U.S., which de- 

consecutive races of 30 mi. each on the At lant ic  off Newport, R.I., from feated the Brit ish challenger "Sceptre" ( r igh t ) ,  owned by a syndicate 
T. 0.  M. Sopwith's "Endeavour l l" ( r igh t )  headed by Hugh Goodson, in four straight races off Newport in  September 

Bottom: Twelve-metre yachts of the 1958 renewal: "Columbia" ( lef t ) ,  



R O S E N F E L D ,  ( B O T T O M  LEFT) B E C K N E R  P H O T O  

U.S. Y A C H T S  

T o p  l e f t :  New York  Yach t  c lub  30 - f t .  class B o t t o m  l e f t :  Snipe, a nat ional  champion owned by T. Frost 
T o p  r i g h t :  Q-class boats i n  a regat ta Bot tom centre:  "Goose," a champion in ternat ional  six-metre-class boat of 

Centre l e f t :  Class R sloop the 1950s  
Centre r i g h t :  Star t  o f  a re~a i " .  of In'.ernn:ionai one-design class B o t t o m  r igh t :  "Shannon," cliamgion o f  the popular Star class 



PLATE IV YACHTING 

P H O T O G R A P H S .  W E K E N  B S O Y  ( C O X I S ,  1.0 W . )  

M O D E R N  CRUIS ING A N D  RACING Y A C H T S  
T o p  l e f t :  "Catherine," six-metre class 
T o p  r i g h t :  "Turnturt le"  and "Tinker," Mer l in  Rocket class 

B o t t o m  l e f t :  "Jocasta," ocean racing yacht 
B o t t o m  r igh t :  1 2 4- t o n  ketch "Aries," w i t h  auxi l iary  engins 
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English channel race was inaugurated with a 251-mi. course from 
Cowes. around the Royal Sovereign light vessel and Cherbourg 
breakwater, and back to Cowes. This mas held annually there- 
after, with the exception of the World War I1 years, the Le Havre 
light vessel being substituted for the Cherbourg breakwater in 
1930 (distance. 225 mi.). I n  1929 a first race was sailed to 
Santander, Spain. and in 1930 the Cowes-Dinard (France) race 
originated thereafter becoming an annual event. In 193 1, apart 
from the Fastnet. Channel. Dinard and the North sea Rlaas and 
Haak races. there mas a transatlantic race. "Maitenes 11" \\,as 
the one British boat to figure in the prize list. The years 1932 
and 1933 were unsuccessful, honever, with small entries for all 
the races, and it would a t  that time have been difficult to augur the 
predominant position in yachting that ocean racing was shortly to 
assume. 

Off shore racing is organized on a handicap basis with time allow- 
ance derived from rating. In  1933 a formula devised by hlalden 
Heckstall-Smith a a s  devised to approximate the immersed bulk 
of the boat by means of simple internal measurements capable of 
being made with the yacht afloat; for it was considered essential 
to the purpose of the rule that it should be possible to measure 
rating without access to scale drawings or the necessity of slip- 
ping a boat. Apart from the basic formula the rule comprised 
clauses by which bonuses or penalties in rating were derived in 
accordance mith the characteristics of yachts' rigs and construc- 
tions. I n  the second half of the 20th century the formula was 
still unchanged, but a process of trial and error during the years 
had produced modifications in the measurements and allowances. 

A gro~ving interest in offshore racing after 1933 shoxed that 
the R .0R.C.  and its rule xas  to become the.most vital force 
molding yacht design. The early British ocean racers were drawn 
from the first-class cruising yachts of their day. "Jolie Brise," 
winner of the Fastnet in 1925. 1929 and 1930, was a converted 
Havre pilot boat; "Tally Ho," winner in 1927. was a refinement 
of a Falmouth quay punt; "Saladin," which \\on a place in three 
out of the first five Fastnet races. was a Bristol channel pilot 
cutter; "Flame," the only British yacht to gain a place in 1933, 
was a fast cruiser with the impress of the 19th century strong on 
her. The decade 1929-39 saw the development of a new type of 
seagoing yacht nhich profoundly influenced the design of the 
cruising yacht and mhich, in the years follo\\sing World f a r  11, 
was destined to replace the international classes of inshore racing 
yacht as the principal repository of designing talent and popular 
interest. 

The offshore racing yacht evolved during these years mas the 
derivative of the international rule craft. whose fundamental sea- 
viorthiness was proved in offshore racing. Encouraging the de- 
velopment were such American yachts as "Dora.de," viinner of the 
Fastnet in 1931 and 1933, and "Stormy \\'eather," winner in 1935; 
but as early as the second Fastnet race in 1926 3 precursor of the 
new type appeared in the Fife-designed "Hallone'en." nhich nas 
of the genre of the international rule 12-m. but suitably modified 
for offshore sailing. The "Maid of Malham" and "Ortac" of 1936 
epitomized the new type of seagoing racing yacht in which the 
speed of the international rule boats was blended pith the robust- 
ness of the earlier cruisers to produce a new and exceptionally ver- 
satile type of yacht. Yet in 1947 in the first post-World War I1 
Fastnet, the "Myth of Malham," a high-sided, straight-sheered 
light-displacement sloop which defied the tenets of both beauty 
and convention, won from her conservative competitors. Dupli- 
cating her performance in a hard chance in 1949, "Myth" was 
laid aside for some years, but was still able and fast enough to win 
in her class in 1957. 

The Royal Yachting Association and Lloyd's Register.- 
In  April 1948 it  was arranged that Lloyd's Register of Shipping, 
in consultation with the Y.R..4., should prepare revised scantling 
tables for the constructional requirements of yachts classified by 
Lloyd's. These were to be based on the principle of a general re- 
duction in the society's requirements, which experience had indi- 
cated to be excessive. As a result the 1929 rules were replaced in 
1950 for yachts of all but the largest sizes by revised rules, and 
experience in the follo~ving years led to further modifications in 

these and brought them up to date with modern practices in con- 
struction. 

Immediately after World War I1 the need for a national rep- 
resentative body for yachting, competent to deal \iith the trade, 
with port, harbour and other authorities. and with the government, 
became evident. The Y.R.A., nhich was financially supported by 
the yacht clubs, \\as a basis for such an organization and steps were 
taken to broaden its activities. A general purposes committee 
\i7as founded to deal ni th  yachting matters as a ~vhole. These in- 
cluded such diverse questions as that of a projected purchase tax 
on yachts, the municipal rating of yachts' moorings, the siting of 
oil refineries and bombing ranges in unspoiled coastal areas and 
the pollution of coastal and estuary water. To  express the enlarged 
functions of the association, which now took more time than its 
purely racing activ~ties, its name was changed early in 1952 to 
that of the Yachting association. Later in the same year the 
prefix "Royal'' \\,as granted. 

The International Yacht Racing Union.-The Third Inter- 
national rule was replaced in 1950 by the Cruiser-Racer rule, 
framed to produce more economical yachts of greater versatility 
and of a less purely racing character than the prewar 8- and 12-m. 
classes. This rule nas different in form from the previous inter- 
national rules, but like them retained as the basis of rating the 
length and sail area, with minimum displacement limitations based 
on length The other factors in the rule consisted of credits or 
penalties derived from the standard of a basic hull iorrn of good 
but not necessarily ideal proportions. 

The principle was accepted that the rating rule used to govern 
small racing craft without accommodation should be separate and 
of a different type from that employed for the bigger vessels. 
To  replace the premar 6-m. class a rule devised by Malden Heck- 
stall-Smith. already well tested in model yachting. n a s  adopted. 
The formula produces a linear variation betneen length, sail area 
and displacement, and approximately 3 in. of length costs 7 sq.ft. 
of sail area. and 64 Ib. of displacement earns about 2 sq.ft. of sail 
area The limits of variation in these elements is specified by the 
rule and nithin these the designer has to select the balance of 
length, displacement and sail area best suited to the racing con- 
ditions. A typical 5 5-m has an over-all length of about 33 i t .  
and on the nater  line of 22.5 ft .  They are smaller, lighter boats 
than the 6-m. that they replaced and are more economical to build 
and race. But nhile the 5.5-m. gained a footing and the impor- 
tance as a result of their selection as one of the classes for the 
Olympic games yachting in 1952 and 1956, the older 6-m.. though 
expensive, retained adherents and continued to be the class in 
uhich the British-American cup and Seawanhaka trophy were con- 
tested. 

The trend of yachting after Q'orld IVar I1 was epitomized in the 
progress of the Dragon class of small racer n hich n a s  given official 
internat~onal status by the International Yacht Racing union 
(I Y.R U ) in 1919. having already achieved a certain interna- 
tional popularity. Designed by the Korwegian naval architect 
Johan Anker as inexpensive cruiser-racers in 1929, Dragons ap- 
peared in Great Br~tain by 1935 and after \Yorld War I1 they be- 
came a premier racing class. International status expedited their 
transformation from cheap cruiser-racers into a pure racing yacht 
of the first class, expensive for their size but capable of replacing 

TABLE 111.-TT7ia+ters of the Fastnet Cup 

I Year / Yacht / Owner ( Nation I 
Joiie Brise 1 
Iles 
Tally KO 
Nina 
Jolie Brise 
Jolie Brise 
Ilorade 
Dorade 
Stormy Weather 1 
Zeearend 
Bloodhound 1 
Myth  of LIa!ham 
Myth  of Llalham 
1-eoman 
Favona 
Carina 
Carina 

I 
' Anitra - 

L t .  Cdr. E. G,  Martin 
Royal Engineer Yacht Club 
Lord StalLridge 
Paul Hammond 
Robert Somerset 

Great Britain 
Great Britain 
Great Britain 
United States 
Great Britain 
Great Britain 
United States 
United States 
United States 
Setberlands 
Great Britain 
Great Britain 
Great Bri-ain 
Great Britain 
Grznt Britain 
United States 
United States 
Sweden 
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the older, larger racing craft whose price had become exorbitant. 

Later History.-The principal features of yachting after World 
War I1 were a downward trend in the size of yachts accompanied 
by an upward trend in their numbers; the almost complete elimi- 
nation of professional hands concurrent with the attainment of a 
high level of ability by amateurs; a wave of enthusiasm for ocean 
voyaging in small craft;  and the formation of many new clubs. 
The period was characterized by a growing strength, supported by 
ever-spreading roots, of yachting as an institution and this may be 
attributed at  least partially to the knowledge of the sea gained 
by many men during the war. The late 1940s were a period of 
yachting development comparable with the 1840s. 

Before 1914 a 40-tonner was considered a small yacht; by 1938 
a 20-tonner might have been classed as small in the major yacht- 
ing centres, though nowhere else; by 1955 a 20-tonner found her- 
self among the larger yachts anywhere. The pure racing yachts 
of large size, such as the international 12-m., were replaced by 
smaller. more versatile craft represented internationally in the 
cruiser-racer classes, but found in much greater numbers in the 
unclassed cruiser-racers which were primarily cruising homes 
afloat, yet with good sailing ability. The popularity of this type 
of yacht--a type evolved from the experience gained between the 
wars by the R.0.R.C.--encouraged the growth of handicap racing 
over regatta courses, or ones slightly longer, and this form of 
racing-one of the oldest known to the sport-reached a popu- 
larity shown most vividly in races around the Isle of Wight. 

The offshore racing over longer courses, which by 1938 had be- 
come so firmly established, gained in strength, the entries for 
the races of the R.O.R.C. increasing and also the number of events 
organized in the course of a season. these ranging from transatlan- 
tic races to the annual Cowes-Dinard race and including the 
biennial Fastnet race. The chief development in design was the 
appearance of the light-displacement yacht with high freeboard, 
short overhanging length and containing good accommodation. 
None of these characteristics was new to yacht design but the 
combinations were original. The appearance of the type was 
initially due to a flaw in the R.O.R.C. rating rule, whose depth 
measurement, when this was associated with considerable height 
of freeboard, allowed a light-displacement, easily driven hull to 
gain the benefits in rating that were intended to accrue to heavier, 
slower craft. This type of yacht was latent in preuar design and 
appeared explicitly in the "Myth of Malham" of 1947. The rating 
rule was modified to prevent this type of vessel gaining undue 
advantage under handicap. but the type persisted on its archi- 
tectural merits and proved its seaworthiness. The combination 
of light displacement, high freeboard (attained possibly with the 
help of a convex curve in the sheerline) and short overhangs made 
possible a small yacht of economical type which was also sea- 
worthy and provided serviceable accommodation. 

The most impressive support gained by yachting appeared with 
dinghy sailing, which became a powerful interest between the wars 
and continued to appeal to some of the most expert helmsmen in 
the world, nhich did not prevent its remaining an accessible sport 
a t  a modest expense. By the second half of the 20th century the 
racing of small craft, which was already popular in the Solent 
of the 1890s, had spread over all practicablesailing waters in Great 
Britain. 

BIBLIOGRAPHY.-C. Worth, Yacht Cruising, 4th ed. (1934) ; E. His- 
cock, Cruising Under Sail (1950) ; G. S. Sturgess (ed.), Yacht Racing, 
5th ed (1954) ; P. Heaton, Yachting: a History (1955) ; D .  Phillips- 
Birt, Sailing Yacht Design (19521, The  Rigs and Rigging of Yachts 
(1954) ; Maurice Griffiths. Sailing on a Small Income (1953) ; L. Luard, 
Little Ship Navigator (1954) ; J .  Illingworth, Offshore, 3rd ed. (1955). 

(D. H. C. P.-B.; A. F. Lo.) 
YAHATA (YAWATA), the second largest city of Fukuoka 

prefecture and one of Japan's most important industrial centres. 
Pop. (1955) 286.241. Located on the southern shore of shalrow 
Dokai bay, Yahata was a fishing port but grew spectacularly after 
1897, when work began on large steelmaking facilities. With the 
Yahata (formerly Imperial) Iron and Steel works as its nucleus, 
Yahata became Asia's largest concentration of heavy industry, 
60% of the city's labour force having industrial em~lovment. 

Kyushu, and iron ore is imported for use in industry. Representa- 
tive heavy products are iron and steel materials. heavy chemicals, 
fertilizer, coke, glass and cement, many of which serve as raw 
materials for industry throughout Japan. Large factories and 
smaller satellite plants, which mostly exist strictly on subcontracts, 
are restricted by hills to a narrow bayside strip of reclaimed land. 
Shortages of level land and industrial water are serious handicaps 
to further expansion. Yahata is joined with neighbouring Waka- 
matsu, Tobata. Kokura and Moji in a single northern Kyushu 
transportation and industrial belt. (J. D .  EE.) 

YAHGAN, an Indian tribe. almost extinct in modern times, 
occupying the south coast of Tierra del Fuego and the adjacent 
islands southward to Cape Horn. Hence they are the southern- 
most people in the ~vorld. That they lived in the same region for 
many centuries is attested by great middens covering their camping. 
places. Yahgan life before the European settlement was extremely 
simple. In  spite of the cold climate their chief garment was a 
single seal or other skin, which they wore on the windward shoul- 
der. Their houses were usually small domed affairs of saplings 
covered with bark and grass or sealskins. Their canoes, peculiar 
for their raised pointed ends and a fireplace amidships. were con- 
structed of the bark from a beech tree. Their manufactures in- 
cluded baskets of several weaves, harpoons, spears, shell necklaces 
and simple tools. Their diet embraced shellfish, seal, whale, vari- 
ous birds, a few berries and several kinds of fungi. 

The Yahgan had no organized tribal life or recognized leaders. 
Each family, often including several wives, was a law unto itself, 
wandering at  will and rarely camping in one place for more than 
a few days. At times, groups of relatives ~vould assemble to per- 
form elaborate initiation ceremonies for both the boys and the 
girls. (S. K. L.) 

YAHYA KEMAL BEYATLI (1884-1958), Turkish poet, 
whose work is distinguished by a high degree of technical perfec- 
tion, was born at  cskub,  Dec. 7, 1884. Educated in Paris (1903- 
12), he was successively professor at  Istanbul university, member 
of parliament and diplomat. His works consist of a few poems 
in classical prosody: nostalgic evocations of past Ottoman glories, 
the beauties of old Istanbul and the Bosporus, love songs and 
meditations on death and eternity. The poems were published 
in periodicals and in the newspaper Hirr iye t .  ,4 master of form, 
he conceived of poetry as a sharply wrought miniature, technically 
faultless, with a fastidiously precise vocabulary, colourful im- 
agery. musical and onomatopeic effects. His cult of verbal virtu- 
osity derived from French Parnassian poetry, particularly that of 
J. LI. de Heredia. He died in Istanbul, Nov. 2, 1958. (F. I . )  

YAK, the wild (and domesticated) ox of the Tibetan plateau; 
a species allied to the bison group. The yak. Bos grz~nniens, is one 
of the largest of oxen, characterized by the growth of long shaggy 
hair on the flanks and underparts of the body and the well-known 
bushy tail. The mild species is black in colour. Domestic yaks 
are often black and white, and small-sized breeds exist. The mag- 
nificent half-tamed animals kept by the natives of the elevated 
Rupsu plateau, south of the Indus, afford the only means of trans- 
port by this route between Ladak and India. But even these are 

plentiful supplies of coal and 1imestone"are available i; ndrthern DOMESTICATED YAK ( B O S  G R U N N I E N S )  WITH YOUNG 
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inferior to the mild yak, which stands nearly six feet a t  the shoulder 
and is confined to the arid plateau of Tibet. 

YAKIMA, a city of south central Washington, U.S., on the 
'i7akima river 115 mi. S.E. of Seattle; the seat of Yakima county. 
Incorporated as North Yakima in. 1886 (the name is from the 
Yakima Indians), it dropped the prefix in 1918. I t  has a council- 
manager forrn of government, in effect since 1959. The area was a 
sagebrush desert suitable only for grazing until the late 187Os, when. 
the advent of extensive irrigation began its transformation into 
a rich agricultural and fruit-raising area, producing especially ap- 
ples, pears and cherries. Livestock and dairy products, cereals, 
sugar beets, potatoes and hops are also important. The city has 
extensive fruit drying, packing and cold storage facilities and 
a number of plants processing frozen and canned fruits and vege- 
tables, juices and wine. Fruit sizers and sprayers and other 
farm machines are manufactured there and the city has several 
nurseries. 

Yakima formerly had a large transient population during 
the harvesting season and various governmental and social, prob- 
lems were associated with it. The harvest workers were greatly 
reduced in number as mechanization of agriculture increased. 
A community-financed hotel, an art association, an art gallery, 
a museum and a library are among the facilities of the city. For 
comparative population figures see table in ~VASHINGTOK : Popzila- 
t ion.  (H. J. DE.) 

YAKOVLEV, ALEKSANDR SERGEEVICH ( 1 io6- 
): Soviet army officer and distinguished Russian aircraft de- 

signer. was born in 1906. He graduated from the '4ir Force 
Engineering academy in 1931 and immediately began to design air- 
craft. He specialized in the design of military aircraft. both 
piston- and jet-engined, mostly of the fighter type, though he also 
designed training and passenger airplanes earlier in his career.\ 
Just before the beginning of \\:orld War 11, he designed the Yak-1 
fighter. I\-hich was largely used in that war as also were his Yak- 
3 and Yak-9. His first jet fighter, the Yak-15. \\-as designed in 
1935. followed by the Yak-1 7 and X-ak-23. His successful twin- 
engined "flying ~vagon" helicopter (the Yak-23'1 held several ~vorld 
records. A member of the Communist party of the Soviet Union 
from 1938. Col. Gen. Yakovlev served from 1940 to 1948 as a 
deputy people's commissar (later minister) of the aircraft indus- 
try. He was awarded the Stalin prize six times and the order of 
Lenin seven times. (D. CR.: 

YAKUP KADRI KARAOSMANOGLU (1888- ); 
Turkish novelist, noted for his vigorous studies of modern Turk- 
ish life. Born in Cairo and educated at a French school there, 
and in Izmir (Smyrna), he wrote of his early years in A~zn?izkz 
K i t a b i  (193'7). He moved to Istanbul in 1908 and became con- 
nected with the Fecr- i-At i  ("Da~~7n of the Future") literary school, 
attracting attention as a stylist by his outstanding prose poems. 
A journalist during the War of Liberation, he became a inember 
of parliament. and later a diplomat. His novels are porrerful 
studies of Turkish society since its reform. Kiralik K o n n k  (1922) 
is a story of the period immediately before FVorld War I .  lV?4?' 

B a b a  (1922; German trans., Fla??z??ze und Falter, 1917) tells of 
the decaying atmosphere of the Bektashi religious order; H i i k i i ~ t  
Geces i  (1927) describes the party struggles after the introduction 
of the 1908 constitution; S o d o m  v e  Go?izore (1928; French trans., 
Leila fille d e  Go?lzorrlze, 1934) is about life in occupied Istanbul 
after World War I ;  l'aban (1932; German trans., F~c?lzdl ing,  
1939), the most famous and controversial of his novels, deals 
with the problem of the gap between the Turkish peasant and the 
intellectual. His other novels include B i r  Siirgiin (1938) and 
Panorama I and I1  (1954). His somewhat hesitant style has a 
strange charm and compelling power. 

See 0. Spies, Die tiirkische Prosaliteratur der Gegenwart (1943) ; E .  
Saussey, Prosateurs turcs conte?7zpo~ains (1935). (E. I.) 

YAKUT, a major native people of Siberia, now completely 
Russianized culturally. They numbered 236.000 in 1959. Three 
hundred years ago they inhabited a limited area on the middle Lena 
river but instead of dwindling like other Siberian tribes they have 
undergone great expansion and in the 1960s formed the main popu- 
lation of the entire Lena basin and adjacent areas, now organized 

into the Yakut A.S.S.R. Racially they resemble the so-called Cen- 
tral Asiatic type of Mongoloid (e.g.,  Buriats). Their language is 
related to the Turkish family. The Yakut are apparently a fusion 
of migrants from the Lake Baikal region with the aborigines of the 
Lena-probably mostly Tungus. The latter have contributed 
much to their culture. Many aspects of Yakut life. beliefs and 
folklore. however. point to a southern ancestry related to the 
Turkish tribes of the steppe and Altai mountains. 

Despite the arctic climate the Yakut have clung stubbornly to  a 
cattle economy. though the livestock must be sheltered and fed a 
large part of the year. Dairy products occupy a prominent place 
in the diet. Fishing in rivers and lakes ranks next in importance. 
Nowadays the southern XTakut have turned to farming under Rus- 
sian influence; the most northerly adopted reindeer breeding from 
the Tungus. In  the 17th century the Yakut were divided into 
80 independent tribes, subdivided into clans. 

The vinter settlements were of earth-covered log huts; in sum- 
mer the livestock were moved to distant pastures, the herders living 
in conical t.ents of poles and birchbark, while wild hay was gathered 
around the settlement and stored for winter. Travel was on horse- 
back. with loads packed on oxen. The Yakut were the only potters 
among the historic Siherian tribes; they were also ironworkers. 
Great supernatural power was attributed to blacksmiths, exceeding 
that of shamans (see SHALIANIS~T),  since their ar t  was considered 
a divine gift. The old Yakut religion was characterized by a com- 
plex pantheon and dualistic concepts (good beings v .  evil ones). 
Shamans were of two kinds: black shamans dcalt with evil spirits 
and were equipped with a special drum and costume decorated with 
symbolic metal appendages typical of much of Siberia; white 
shamans dealt with benevolent beings and had no special equip- 
ment. Religious attitudes toward horses culminated in the famous 
kumiss (fermented mare's milk) festivals: one in spring for good 
deities, one in fall accompanied by blood sacrifices of livestock for 
evil gods. At these times libations of kumiss were offered from 
special goblets to various deities. 

Although cattle have come to predominate in the economy. the 
cultural emphasis on horses in many situations and the religious 
role of kumiss indicates that the ancient Yakut were a horse-breed- 
ing people. Their poetical folklore is also reminiscent of the Turk- 
ish steppe tribes. 

BIRT,IO(:KAPIIY.-W. Jochelson, "The Yakut," Anthropolo,qical Papers 
of the dinerican dfuse2c17z o f  Natural History, vol. xxxiii, no. 2 (1933) ; 
Y a k u t  E th~zog~aphic  Skrtchrs, Human Relations Area Files, Yale 
University (1953); \Ir. G. Sumner, "The Yakuts," Jozu.nal o f  the ./i?z- 
thropologiral Institute o f  Great Britailz, vol. xxsi. pp. 65-110 (1901) ; 
M. G.  Levin and L. P. Potapov, Narody Sihiri, pp. 267-328 (1956) 
(in Russian). (C.  S. C n . )  

YAKUT, an Autonomous Soviet Socialist Republic, U.S.S.R., 
formed in 1922, stretching from the Krasnoyarsk k r a y  on the 
west to the Khabarovsk k v a y  on the east, and from the Arctic 
ocean to about latitude 54" N. I t  covers 1,188,339 sq.mi. and is 
therefore almost equal in size to European Russia, but its total 
population in 1959 was roughly 489,000. The region, the least ex- 
plored in the U.S.S.R., has a tragic history of disaster overtaking 
many scientists whose efforts to investigate this inhospitable re- 
gion have provided what information is available. A geological 
expedition sent out to the Aldan watershed by the soviet govern- 
ment in 1926 nearly perished of starvation and records that the 
price of salt was 4 g. of gold for 400 g. of salt and that meat 
cost 30 to 40 g. of gold per kilogram. 

Phys ica l  Features.-Much of Yakut is occupied by the basin 
of the Lena (q.v.). The Lena forms the eastern marginal river 
to that ancient block along the edge of which the Yenisei (q.v.) 
flows in the west. I t  flows in a true valley of erosion of very 
great age and is not confined by mountains except near its mouth, 
where the Khara-ulakh range, a spur of the folded mountains of 
the Verkhoyansk arc, rises on its right bank and deflects its course, 
while subsidiary fold lines affect the lower courses of the Olenek 
and the Anabar to the west. 

To  the north lies a broad tundra belt sloping to the Arctic, 
from which rise four domes of basic eruptive rock. 

Climate.-The soils of the republic are not favourable t o  
cultivation; a broad belt south of the Arctic consists of dry, 
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clayey, stony tundra soil, merging southward into forest tundra 
soil and then into the ash-coloured alkali forest soils of the south, 
while there are belts of silty bog soils on the mountains. Along 
the banks of the Lena and Olekma are strips and patches of fertile 
alluvial soils. The climate is severe and extreme, and Verkhoyansk 
(67" 50' N., 133' 50' E.) has the greatest annual range of tem- 
perature in the world; its average January temperature is -58' 
F., absolute minimum -94' F., average July temperature 60' F., 
absolute maximum 93" F. The fact that this cold pole lies so far 
east shows that the Atlantic has much more moderating influence 
than the Pacific, the latter being shut off by mountains and also 
having strong prevailing offshore winds. The change of temper- 
ature between the seasons is sudden and there is a drop of 40" I?. 
between October and November. 

At Yakutsk in latitude 62' 1' N., winter is still extremely long 
and severe. The average January temperature is -46" F, and 
the river is frozen from Nov. 12 to June 10 in most years. 

0 ~ c ~ p a t i o n s . - T h e  Skoptsi, an exiled religious sect. settled 
in Yakut in the 1860s and introduced agriculture in the neigh- 
bourhood of Olekminsk and Yakutsk. The clean. well-built 
Skoptsi villages were a striking contrast to the dirty Yakutsk 
settlements. 

Grain crops include barley, spring rye and wheat. Potatoes, 
turnips and cabbages thrive. Cultivation slowly spread in the 
alluvial patches of the Lena and Aldan, though the disturbed post- 
191 7 conditions temporarily checked progress. 

Rleadomland is important. Cattle and horse breeding proved 
successful as far north as Yakutsk; both horses and cattle are 
short. long-haired and very hardy. The milk yield is small, but 
of good quality. 

North of this agricultural region is the region of the nomad 
reindeer breeders, relying entirely on their herds, while in some 
regions there is no reindeer breeding and the natives rely on fish. 

Ivory.-An important product is mammoth ivory. The mam- 
moth (A~fan~nzz~tlius pimigenius) existed in comparatively recent 
times in great numbers in the polar region of Siberia and car- 
casses, with flesh, skin. fur and congealed blood in the veins have 
been found in the region. Mammoth ivory is mentioned by Pliny 
and its existence was known to the Russians in 1582. 

Mines.-Gold proved to be one of the main products of the re- 
public. I t  has been known to the Russians since the mid-19th 
century, when it was worked in the Olekma mines, later abandoned. 
The Aldnn mines mere reopened in 1923. The gold there could be 
easily worked, being on or near the surface, but there were great 
difficulties of transport and the miners were often unable to pro- 
cure the necessities of life. 

I n  1914 a fresh source at  Kyukhinsk was discovered. 
Iron ore, worked in an entirely primitive way. has been smelted 

by the Yakuts to make hunting knives. They were capable smiths 
long before the coming of the Russians. Coal of recent origin and 
poor quality extends over a belt of 1 . 2 0 0  mi. N. and S. of Yakutsk. 

There is an area of curative mud on the Lena river with a high 
percentage of iron and aluminum. Sulphur springs exist in many 
places, especially near Parsheva, and jasper and carneol are found 
belov Zhigansk, uhere there is iron, coal and platinum. 

Sources of spars, amber, graphite, gypsum, crystal and emerald 
are also reported. 

Population.- The Yakuts are a Turkic branch of the Ural- 
Altaic stock and their language closely resembles that of the 
Turks. A Yakut grammar by Boethlingk was published in 1851. 
They are thick set, brachycephalic, with dark eyes and hair, 
narrow foreheads, broad noses and long narrow eyes. 

The I'akuts form a majority of the population. The Russians 
settled mainly in the Aldan mining region and in Yakutsk. There 
are also Chinese and Koreans in the mining district. About half 
the population of the republic lives in or near Yakutsk. In former 
times brodyagi or escaped convicts were a great terror in the 
district and there was much intermixture with Russian exiles, 
convicts and traders. 

The Tungus are another branch of the Ural-Altaic group, as 
are the Lamuts. 

The 17ukaghir are a Palaeo-Siberian tribe, mainly found in 

modern times between the Kolyma and Indigirka rivers and oc- 
cupied in hunting and fishing. They are very short, with yellow 
or brown complexion. dark eyes and hair and scanty beards. They 
were quickly reduced in number, especially after the advance west- 
ward of the Chukchee lessened the number of wild reindeer. The 
latter tribe spread ~ ~ e s t w a r d  from the Khabarovsk territory (see 
FAR EASTERX AREA). 

BIRLIOGRAPHY.-SU~~~, Face o f  the Earth, vol. iii and iv (with bib- 
liographical record of Russian expeditions) ; Kropotkin, Orographie de 
la Sibe'rie (1904) ; I .  tir. Shklol-sky, I n  Far ,Yorth-East Siberia (trans. 
1916) ; Ha?tdbook o f  Siberia and Arctic Russia (1920) ; Nordenskjold, 
The Voyage of the Vega (1881) ; Czaplifka, Aboriginal Siberia (1914) ; 
Atlas oj the C.S.S.R. (in Russian) (1928) ; S. Obrucher, "Discovery of 
a Great Range in Sorth-East Siberia," Geographical Journal, vol. Ixx, 
no. 5, Xov. 1927. See also Rvss1.4: Bibliography. 

YAKUTSK, a town of the Yakut Autonornous Soviet Social- 
ist Republic, Russian Soviet Federated Socialist Republic, 
U.S.S.R., z mi. from the Lena, there 9 to 11 mi. wide, on its left 
bank. in 62" 5' K., 129" 4' E. Pop. (1959) 74,000. The alluvial 
soil is frozen all year, but thaws to a depth of three or four feet 
in summer. when the streets become quagmires. Many mud huts 
exist. though some houses and the schools, churches and official 
buildings were built of brick; some wooden houses were built on 
high platforms as a protection against the June floods. when the 
ice breaks on the river. which remains open till n'ovember. 

\Tinter sledge tracks radiate from the town to the sea of 
Okhotsk, Vilyuisk, the Kolyma and to Irkutsk (1.165 mi.). The 
town suffered from a lack of good roads, but air comlnunication 
lessened its isolation. B e h e e n  the town and the Xldan are 
meado~vlands with sandy subsoil and scattered clumps of birch, 
x~illo~v and spruce. The fort was founded in 1632. and the town 
became a centre for trade in furs, mammoth ivory, reindeer hides 
and cattle. Education in the vernacular was encouraged. 

YALA, the southernmost province of Thailand. Area 1,821 
sq.mi.; pop. 11960) 131.839. I t  borders Malaya on the south 
and southwest, and a majority of the population is Malay by 
ethnic descent and ?vloslern in religion. The major industries, 
tin mining and rubber cultivation, were developed by Chinese 
immigrants and are still dominated by their descendants. 

Yala town, the capital, is 646 mi. from Bangkok on the branch 
railroad running from Ban Hat  Yai to eastern Malaya. Betong, 
with a population largely of Chinese descent, lies 81 mi. to the 
south on the road connecting Yala with Penang. (G. W. SK.) 

YALE, CAROLINE ARDELIA (1848-1933), U.S. edu- 
cator, collateral descendant of Elihu Yale. was born at Charlotte, 
Vt., on Sept. 29, 1848. She attended the academy at Williston, 
Vt., which her father had helped to found, studied for two years 
at  Mt. Holyoke college, South Hadley, Mass., and taught briefly 
in academies at  Williston and Brandon, Vt. 

In 186; the Clarke Institution for Deaf Mutes, which in 1896 
became the Clarke School for the Deaf, was established at  North- 
ampton, Riass. I ts  principal. Harriet Burbank Rogers, rejecting 
the finger alphabet method of teaching deaf children, introduced 
the German oral method by which children were taught to speak 
and to read lips. Caroline Yale was invited to join the teaching 
staff of the Clarke institution in 1870. She visited the school for 
a trial month and remained for 63 years. In  1873 she became 
associate principal and, in 1886, principal. She collaborated with 
Alexander Graham Bell, inventor of the telephone, in experimental 
use of the phonetic system devised by his father. Under her di- 
rection. the school added athletic and manual training, and in 
1889 nornial classes were opened to train teachers for the deaf. 
Resigning as principal in 1922, Miss Yale stayed on as director 
of the normal department and principal emeritus until her death 
in 1933. She was director of the American Association to Pro- 
mote Teaching of Speech to the Deaf and author of Years of Build- 
ing; Memories of a Pioneer in a Special Field of Education ( 193 I). 

(E. F. WR.) 
YALE, LINUS (1821-1868), U.S. inventor, designer of the 

compact cylinder pin-tumbler lock that bears his name, was born 
in Salisbury. N.Y., on April 4, 1821. He started to be a portrait 
painter but became interested in locks after his father, who was 
also an inventor, began to make bank locks in Newport, N.Y., 



YALE UNIVERSITY 
about 1840. 

Linus' first independent achievement was the "Yale Infallible 
Bank Lock" in 1851. Subsequently, he produced more intricate 
locking mechanisms for bank use and operated his own factory in 
Shelburne Falls. Rlass. 

His most important achievement was the cylinder lock. I t  was 
se l l  suited for use where a small but secure lock nas  desired and 
~t was operated by a flat key that could easily be carried on the 
person. He received patents for this lock on Jan. 29, 1861, and 
June 27, 1865. When the success of the Yale lock required him 
to expand his business he consulted PYilliam Sellers. a machine- 
tool manufacturer in Philadelphia, and through him met John H.  
Towne. Yale and Towne formed the Yale Lock Manufacturing 
company at  Stamford, Conn.. in Oct. 1868. When Yale died in 
New York city on Dec. 25 ,  1868. 'l'omne carried on the business, 
which eventually became the Yale and Towne Manufacturing com- 
pany. (J. B. RA.) 

YALE UNIVERSITY, the third oldest institution of higher 
education in the United States, situated at  New Haven, Conn. 
I n  1700 the needs of New England in the way of higher educatio-n 
were supplied by Harvard college. a t  Cambridge. 34assachusetts 
Bay Colony mras naturally the chief patron of Harvard, but Con- 
necticut bore its full share in support of the enterprise. The two 
commonwealths, however, diverged to some extent in their theo- 
logical and political development and there arose the desire for a 
separate college in Connecticut. The first distinct traces of this 
scheme appear in the early summer of I 701, in the neighbourhood 
of New Haven. The Rev. James Pierpont (Harvard, 1681), 
minister of the New Haven church, was the chief promoter. 

The general court of the Colony met at  New Haven in Oct. 
1701, and a charter was granted "for the founding, suitably en- 
dowing and ordering a Collegiate School withln his Majesty's 
Colony of Connecticut." The founders chose the Rev. Abraham 
Pierson of their number as rector of the Collegiate school and it  
was at  his parsonage in a l l ingnor th  that the first scholar sought 
admission in March I 702.  The school cont~nued at  Killingnorth, 
with the annual commencements at Saybrook, until the death of 
Rector Pierson on R l a r ~ h  j, I 707.  From 1707 to 1716, although 
the commencement exercises nere held annually a t  Saybrook, the 
students resided in the several towns where their tutors were 
established. I t  waa not until a gift of nearly I coo volumes of 
great value was secured by Jeremiah Dummer, the agent for Con- 
necticut a t  London, that a building for the school became neces- 
sary. After much argument it n a s  decided to establish the in- 
stitution at  New Haven. A cargo of gifts for the Collegiate 
school, from Elihu Yale, former governor of Ft.  St. George, 
Madras. India. and a native of Boston, including, besides books, 
East India goods ~ h i c h  mere sold in Boston for is62 IZS., led the 
trustees to use the name XTale college at  the first commencement 
(1718) in the completed college building. 

Pres. Thomas Clap secured the passage in I 745 of a new charter 
which legalized the narne Yale college and established its corporate 
form, in general providing a more explicit and liberal statement 
of powers and privileges conferred in 1701 and 1723. The organ- 
izatlon of a college church in 1757 provoked much crit~cism and 
revived the struggle to bring the college under the control of the 
legislature. 

In 1792 the governor and lieutenant governor of the state and 
six senior state ~enators  were made ex oficio members of the cor- 
poration. In  1872 the six senators were replaced by six graduates, 
choien by the alumni. The act authorizing the name Yale univer- 
sity was passed in 188;. 

The curriculum of the college changed little before the ad- 
ministrdtion of Timothy Dwight the Elder (1795-1817), who 
expanded the usefulness of the college by the organization of pro- 
fessional schools. Benjamin Silliman, Sr. (1779-1864), was ap- 
pointed to the first chair in chemistry, mineralogy and geology in 
the United States in 1802. In  1810 a medical department was 
established, and the theological and law departments were orgdn- 
ized in 1822 and 1824. 

Under the administration of Theodore Dwight 'i17001sey (1846- 
71) graduate courses Tvere organ~zed in 1846 and the graduate 

school (under the title department of philoso,~hy and the arts) 
was established the following year. The degree of doctor of 
philosophy was first conferred in the United States by Yale in 
1861. I n  1847 courses in applied chemistry were offered and in 
1852 instruction in engineering. TTVO years later these courses 
xere distinguished as a separate section with the title Yale 
scientific school, which was later changed to Sheffield scientific 
school in appreciation of the assistance of Joseph E.  Sheffield of 
New Haven, who endowed the school. From 1863 to 1892 this 
school was also the state college of agriculture and applied arts. 
The school of fine arts, established through the generosity of 
Augustus R. Street, was opened to students in 1869, the first of 
its kind to come within the scope of any university. The elective 
system of instruction in Yale college was substituted for the fixed 
curriculum in I 876. 

During the presidency (1886-99) of Timothy Dwight, grandson 
of the former President Dwight, the institution more than dou- 
bled in resources, faculty and student enrolment. The school of 
music was established in 1894, and its resources were augmented 
through ,the patronage of Joseph Battell, Albert Arnold Sprague 
and his daughter Mrs. Elizabeth Sprague Coolidge. 

An outstanding feature of the administration of Arthur Twining 
Hadley (1899-1921) was the development of the university idea 
co-ordinating the various schools and departments. The school of 
forestry, the oldest forest schoal in continuous operation in the  
United States, was founded in 1900 as the result of the gif.ts of 
Janles W. Pinchot and his family. 

Lnder Pres. James Roivland Angell (1921-3 7) the university 
expanded rapidly. A school of nursing was established in 1923 by 
a gift from the Rockefeller foundation; in 1924 endowment was 
provided by Edward S. Harkness for a department of drama and 
a university theatre; the Institute of Human Relations was or- 
ganized in 1929; and in 1932 the school of engineering, which had 
been a division of the Sheffield scientific school. \\-as re-established 
in a separate school. In  1937 President Angell resigned and was 
succeeded by Charlzs Seymour. 

Yale trained almost 2 2 . 0 0 0  men for service in the armed forces 
during World IVar 11. In 1943 the Institute of Far  Eastern Lan- 
guages Tvas established and in the following year the Labor and 
Management centre. Alfred Griswold became president of Yale 
in July 19jo. 

Res iden t ia l  Colleges.-The establishment in 1933 of resi- 
dential colleges, designed to regain for undergraduates in a large 
university the educational and social advantages inherent in small 
groups of students, was an important modern development at 
Yale. This was made possible by gifts from a Yale graduate, 
Edward S. Harkness. A number of colleges were established, 
each providing accommodations for undergraduates during the 
last three years of the course. The master of each college lives 
in a house attached to the college quadrangle. He is assisted in 
the work and life of the college by a group of faculty members 
who are fello~vs of the college and have their studies and. if un- 
married. their living quarters in the quadrangle. The master and 
fellows assist in guiding the undergraduate in his choice of courses, 
in his supplementary reading, and in general preparation for the 
examinations at the end of senior year. 

A d m i n i s t r a t i o n  a n d  Organization.- The board of trustees, 
called th'e Tale corporation, consists of the president of the uni- 
versity, the governor and lieutenant governor of Connecticut, ten 
fello~vs known as the successors or' the original trustees and six 
graduates elected for six-year terms. 

Four divisions-liberal arts. sciences, arts and engineering- 
were established. Except in the cases of certain professional 
schools. the university faculties. organized in separate depart- 
ments, were further organized in these four broad groups. I n  
1920 the freshman year school was established to prepare students 
for admission to Yale college and the school of engineering, the 
undergraduate schools. The graduate schools of the university 
include the Sheffield scientific school, reorganized in 1945 as a 
graduate school; the school of medicine ; divinity school ; law 
school; school of the fine arts; school of music; school of forestry; 
school of nursing; and graduate school. 
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Curriculum.-After completing preparatory freshman year 

work, students may enter, as noted above, the upper undergraduate 
schools-Yale college and the school of engineering. Yale col- 
lege offers bachelor of science and bachelor of arts degrees and 
the school of engineering, which established programs of study in 
chemical, civil, electrical and mechanical engineering and metal- 
lurgy, the bachelor of engineering degree and the bachelor of 
science degree in industrial administration. 

Advanced degrees came under the jurisdiction of the graduate 
school, but the administration of various advanced professional de- 
grees was assumed by the professional schools. 

The Sheffield scientific school offers graduate study in the sci- 
ences and mathematics, students registering jointly in this school 
and the graduate school. In  addition to preparation for the prac- 
tice of medicine the school oi medicine offers courses leading to 
degrees in public health. The school of the fine arts offers pro- 
fessional courses in architecture, drama, painting and sculpture, 
in which lectures are combined with technical practice. The school 
of music admits those who intend to become musicians by pro- 
fession or to enter the field of musical criticism and literature 
of music. The curriculum of the school of nursing is open to 
women graduates of approved colleges and leads to the degree 
of master of nursing. Properly qualified women are admitted to 
all schools except the undergraduate schools and the school of 
forestry. 

Libraries.-The University libraries had acquired more than 
4,215,841 volumes by the early 1950s. Besides gifts of the early 
years of the college, particular mention should be made of the 
Aldis collection of American belles-lettres, the Elizabethan Club 
library of Shakespeare quartos and folios; the Henry R. Wagner 
collection of British and Irish economic and historical tracts, the 
William S. Mason collection of Benjamin Franklin and the Ezra 
Stiles manuscript diaries and itineraries. Other important collec- 
tions are the Penniman library of education, the William A. Speck 
collection of Goetheana, the Albert S. Wheeler Roman law library, 
the Lowell Mason music library, the Frede.rick S. Dickson collec- 
tion of Fielding's works, the Scandinavian library of Count Riant, 
the Curtius and Seymour libraries of classical literature, the 
Robert von Mohl library of political science! the Edward M. House 
collection of historical papers and the J. Sumner Smith Russian 
library. Among its rare volumes the library has a copy of the 
Gutenberg 42-line Bible. 

Special Collections.-The collections of the Gallery of Fine 
Arts include the Jarves collection of Italian primitives (13th to 
17th centuries) ; the Trumbull collection of paintings and minia- 
tures; the Rebecca Darlington Stoddard collection of Greek vases; 
objects discovered at  Gerasa and Dura-Europos; the Mabel Brady 
Garvan collection of American arts and crafts; and the Achelis, 
Herr and Callender collections of prints. The collections of the 
Peabody museum (1866) embrace the major fields of natural his- 
tory. 

Publications.- The Yale University press was founded in 1908 
for the publication of works having permanent interest and value. 
From 1926 the Yale University press published the Yale Review 
(1892): a national quarterly owned by the university. The publi- 
cations which are under the direction of students are the Yale Law 
Jouvnal; the Yale Daily News (1878), the oldest daily; the Yale 
Record, a humorous monthly; and the Yale Scientific Magazine. 

BIBI.IOGRAPEIY.-L. H. Bagg, Fours Years at Yale (1871) ; official 
publications of Yale university ; W. L. Kingsley (ed.) , Yale College, A 
Sketch o f  its History, etc. (1879) ; F .  B. Dexter, Sketch o f  the  History 
of Yale University (1887), Biographical Sketches of Yale College with 
Bnnals o f  the College History, 1701-1815 (1885-1912) ; L. S. Welch and 
W. Camp, Yale, Her Campus, Class Rooms,  and Athletics (1899) ; A. P. 
Stokes, Ilfemorials o f  Eminent  Yale M e n  (1914) ; E. Oviatt, The Be- 
ginlzirzgs oj  Yale, 1701-1726 (1916). (L. G. B.;  X.) 

YALTA CONFERENCE, also known as the Crimea or 
Argonaut conference, was held Feb. 4 through Feb. 11, 1945. 
Pres. Franklin D. Roosevelt and Prime Minister Winston Churchill 
conferred with Marshal Joseph Stalin in the Crimea, near Yalta 
on the Black sea coast. 

Though the Allies were in sight of victory, a number of military 
questions needed discussion. The Russians, about to launch their 

final offensive against Germany, requested concerted Anglo-U.S. 
advances in Italy and on the western front, so that Germany could 
not transfer forces to the east. I t  was agreed that the supreme 
Allied commander in the west, Gen. Dwight D. Eisenhower, should 
communicate with Soviet authorities in order to achieve closer 
co-ordination of effort. With regard to Asia, Stalin confirmed 
his earlier promise to declare war on Japan shortly after the de- 
feat of Germany, but he deferred consideration of specific projects 
for co-operation with the United States and Britain. 

Germany.-Because of the imminence of victory, postwar is- 
sues occupied a large part of the conference agenda. Most press- 

WIDE W O R L D  PHOTOS I N C  

PRIME MINISTER WINSTON CHURCHILL. PRES FRANKLIN D. ROOSEVELT AND 
MARSHAL JOSEPH S T A L I N  ( L E F T  T O  R I G H T )  AS T H E Y  APPEARED AT L l V A D l A  
PALACE. YALTA. C R I M E A ,  U S S.R..  FOR T H E  THREE-POWER CONFERENCE.  
F E E  4 THROUGH F E E .  11, 1945 

ing was the question of a policy for Germany. I t  had already 
been agreed that the defeated state should be divided into occu- 
pation zones-the Russian to run 2 0 0  mi. W, of Berlin; the British 
to include the northwest; and the U.S. the remainder, south of 
the Saar and the Palatinate. These arrangements were confirmed 
at Yalta and, in addition, a portion of the U.S. zone was set aside 
to be occupied by France. There remained the question of. com- 
mon occupation policies. The president and prime minister had 
already drawn back from the "Morgenthau plan," the program 
for pastoralization of Germany which they had initialed at  Quebec 
in Sept. 1944; but no clear substitute had been developed by 
them, and the Soviet marshal had none to suggest. A11 the con- 
ferees could do, therefore, was to accept the principle that the 
Allies had no duty except to provide the Germans with a minimum 
level of subsistence and to include in their final agreement the 
general declaration: "We are determined to . . . eliminate or con- 
trol all German industry that could be used for military produc- 
tion." They also agreed in general terms that major war criminals 
should be tried, and on this authority their foreign ministers 
and a special conference of jurists subsequently devised the inter- 
national military tribunal that sat at Niirnberg. The conferenc-e 
also agreed to set up a commission in hfoscow to determine what 
reparations Germany should make to the Allies. 

Other  Defeated a n d  Libera ted  States.-The conference also 
had to deal with problems in the Balkan area. As a result of prior 
agreements, Allied control commissions were in being or in forma- 
tion for all defeated or liberated countries. In  Rumania and 
Bulgaria, however, British and U.S. commissioners complained 
that Soviet chairmen ignored them and that Communist regimes 
were rapidly being installed. When Stalin discounted these re- 
ports, the president and prime minister were not in a position to 
dispute with him. They did, however, secure his acceptance o i  a 
Declaration on Liberated Europe, which reaffirmed "the right of 
all peoples to choose the form of government under which they will 
live" and called for "interim governmental authorities broadly 
representative of all democratic elements in the population and 
. . . the earliest possible establishment through free elections of 
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governments responsive to the will of the people." The conference conference, and the public debate gradually ebbed. 
agreed that action should be taken by Britain, The United States See Herbert Feis, Churchill, Roosevelt, Staljn: the W a r  T h e y  Waged  
and Russia in conference, not unilaterally. The conference also and the Peace T h e y  Sought (1957) ; John L. Snell (ed.), T h e  Meaning 
recommended that a new government be formed in Yugoslavia on o f  Yal ta:  Big Three Diplomacy and the N e w  ~ a l a n c e  of ~ o z a e r  ( 1 ~ ~ 6 ) .  
the basis of an agreement between Marshal Tito and Ivan (E.  R. M.) 

Subasitch. YALU (Chinese YA-LU CHIANG; Korean AMNOK-KANG) a 
Poland.-One problem that could neither be postponed nor I river that forms the northwestern boundary of Korea with Man- 

disguised was that of Poland. Throughout the war, the British churia, and a sharp dividing line between Chinese and Korean cul- 
and U.S. governments had maintained relations with a Polish gov- ture. From a mountainous source in Chiang-pai shan (Korean 
ernment in exile; resident in London. Despite strong urgings to the Paek-tu san), the river winds through deeply entrenched channels. 
contrary from his allies, Stalin had broken with this government I t  widens out on a large flood plain near the Yellow sea? 491 mi. 
and recognized instead a Polish committee of national liberation. from its origin. Located near its mouth and connected by railroad 
which claimed Lublin as its seat. Since the western Allies would and highway bridges are Sinuiju, Korea, and Antung. Manchuria. 
not abandon the London government and the U.S.S.R. would not During Japanese control (1910-qj), hydroelectric power potential 
abandon the Lublin committee, they could only agree that the two was exploited by the construction of dams on some tributaries 
groups of I'oles should confer and try to concert some provisional and of a large dam across the river a t  Sup'ung capable of generat- 
regime. The Lublin committee was to be, as Stalin later put it ,  ing power a t  an installed capacity of 640,000 kw. 
"the nucleus-that is to say. the principal part-of a new reor- When in the fall of 1950 advances of UY forces threatened this 
ganized Government of National Unity," but, as seeming assur- important resource. Chinese Communist forces entered the Korean 
ance that the committee would not simply take over the Polish war. Some large industries based on timber and power resources 
state, the conferees also pledged "free and unfettered elections that had been developed near the mouth of the river were de- 
as soon as possible on the basis of universal suffrage and secret stroyed by air raids during the Korean war. (S. McC.) 
ballot. In these elections all democratic and anti-Nazi parties YAM, a term usually applied to plants of the genus Dioscorea 
shall have the right to take part and to put forward candidates." (family Dioscoreaceae), including several tropical species culti- 
The question of Poland's future frontiers was also discussed, but vated for food. These are plants with thick tubers (generally a 
decision was postponed. development of the base of the stem), from which protrude long, 

T h e  Uni ted  Nations Charter.-In addition to immediate mili- slender, annual, climbing stems bearing alternate or opposite, en- 
tary and political problems, the conferees discussed the United tire or lobed leaves and unisexual flowers in long clusters. The 
Nations organization charter that had recently been drafted at  flowers are generally small and individually inconspicuous, though 
Durnbarton Oaks. A compromise formula to govern voting in the collectively showy. Each consists of a greenish, bell-shaped or 
Security council (subsequently ch. v ,  art. 27, of the charter) was flat perianth of six pieces, enclosing six or fewer stamens in the 
found acceptable by the conferees, and the Russians withdrew male flowers and surmounting a three-celled, three-winged ovary 
their claim t h a ~  all 16 Soviet republics should have membership in the female flowers. The ovary ripens into a membranous cap- 
in the general assembly. The president and prime minister con- sule, bursting by three valves to liberate numerous flattish or 
sented in return to support the candidacy of two, the Ukraine and globose seeds. The species are natives of the warmer regions of 
Belorussia, in addition to that of the C.S.S.R. itself. both hemispheres, The plant grows freely in deep sandy soil, 

T h e  F a r  East.-During the conference, agreements were also moderately enriched. 
reached about eastern Asia. A secret protocol stipulated that in Most of the yams contain an acrid principle, which is dissipated 
return for Russia's entering the war against Japan within "two or in cooking. D. sativa and D.  alata are the edible species most 
three months" after the surrender of Germany, the independence widely diffused in tropical and subtropical countries. The tubers 
of Outer Mongolia should be recognized and Russia should regain of D. alata sometimes weigh IOO lb. D. esculenta, grown on the 
what had been lost through the Russo-Japanese War of 1904-05: subcontinent of India, in southern Vietnam and the South Sea 
southern Sakhalin and adjacent islands, the lease of Port Arthur islands, is one of the best foods. D. batatas, the Chinese yam or 
as a naval base. the right to use an internationalized port at Dairen cinnamon vine, is cultivated for ornament in the U.S. and Britain. 
and a share in control over the Chinese Eastern and South Man- The only indigenous European species is D. pyrenaica, a native 
churia railroads. In  Dairen and in the joint Russo-Chinese corpo- of the Pyrenees, a remarkable instance of a species growing a t  a 
ration that was to manage the railroads, the "preeminent interests long distance from all its congeners. In  North America there 
of the Soviet Union" were to be "safeguarded." In  addition, the is a single native species, D.  villosa, called wild yam root or colic 
Kuril Islands were to be ceded to Russia by Japan, and Russia was root. This is found from Rhode Island to Ontario and hlinnesota 
to sign a pact of friendship and alliance with China. Somewhat and southward to Florida and Texas, hut is of no econornic value. 
ambiguously, it was provided that the agreement should require True yams are botanically distinct from the sweet potato (q .v . ) ,  
the concurrence of Generalissimo Chiang Kai-shek of China but Ipo?lzoea batatas, but "moist-fleshed" varieties of sweet potato 
that the terms would be "unquestionably fulfilled." are often called yams in the U.S. D. bulbifevn, the air potato yam,. 

The conference protocols, most of which were kept secret for is one of the few true yams culti\rated for food in the U.S. 
military reasons, were finally published in 1946. Almost at once, YAMAGATA ARITQMQ, PRINCE (1838-1922), Japanese 
they drew criticism in the United States from friends of National- leader of the )feiji period and builder of the modern Japanese 
ist China, Poland and Germany. This criticism swelled as charges army, was born illto the family of a foot soldier in the fief of 
were added that the president had been ill and hence incompetent Choshu, S\x,xept into the currents of loyalism and radicalisnl that 
at the time of the conference, that he had been influenced by follo~\-ed the coming of Perry and Townsend Harris, he emerged 
alleged pro-soviet groups in the department of state, and that from the Meiji Restoration as a leader of the semimodern militia 
the far eastern protocol had been indirectly responsible for the Choshu, the Kilzeitai, In  1869, after the Tokugalva shogunate 
Communist triumph in China in 1949. Though testimony by par- \\.as overthrown, Yamagata visited Europe. He returned im- 
ticipants and investigations by historians showed these charges pressed by the merits of Prussian military organization and 
to be largely unfounded, Yalta remained a lively partisan symbol. alarmed by the rising tide of liberalism in the Tvest. Yamagata 
The Republican party platform in 1952 called for repudiation of took a leading part in planning the conscription system introduced 
"all commitments contained in secret understandings such as those in 1873, and he jvas primarily responsible for  the introduction of 
of Yalta which aid Communist enslavements." President Eisen- the prussian general staff system in 1878, He \yaj determined to 
hower proposed in 1953 a congressional resolution against any "in- prevent civilian control of military policies, and achieved this 
terpretations or applications" of such agreements, "which have by seeing that the army and navy Ivere responsible o n l ~ ,  to the 
been perverted to bring about the subjugation of free peoples," emperor, by keeping the high command beyond the reach or in- 
but partisans on both sides of the senate blocked action. In 1954 fluence of civilian leaders, by stressing a code of loyalty for service- 
the state department published all minutes and records of the men and by a requirement of 1900 that service ministers had to 
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be named from the active list of generals and admirals. Yamagata 
also did much to organize Japan's modern bureaucracy. As home 
minister in the 1880s he set up the central police system and 
perfected central controls over local government. In  1501 his 
civil service laws put key posts beyond the reach of party-con- 
trolled cabinets. Yamagata served as prime minister in 1890 and 
1858-1900. He was for a time commander of the 1st army in 
Korea during the Chino-Japanese War of 1894-95, and he was 
chief of staff during the Russo-Japanese War of 1904-05. Named 
a prince in 1907, Yamagata was the most honoured and respected 
member of the gem-6, particularly after the death of Prince It6 
in 1909. In  addition to an important advisory role in foreign 
affairs, he virtually controlled the selection of prime ministers 
until his death in 1922. (M. B. J.) 

YAMAGATA, the name of a Japanese prefecture (ken) of 
northern Ilonshu and of its capital city. The area of the pre- 
fecture is 3,600 sq.mi. Pop. (1960) 1.320.664. Essentially agri- 
cultural, Yamagata is noted for its rice production (third largest 
in Japan), sericulture and fruit orchards. Forestry and mining 
in the mountainous interior and fishing along the Sea of Japan 
coast are important locally. Some petroleum, natural gas and lig- 
nite deposits are worked. Among its cities Yamagata and Yone- 
zawa dominate the interior while Tsuruoka and Sakata are in- 
dustrial centres of the coastal district. Sakata is the main port. 

Yamagata, pop. (1960) 188,597, is the largest city. Located 
in an interior mountain basin, it developed as the castle town of 
the Mizuno clan. I t  is the commercial centre for the basin's rice, 
silk and fruit. Metal casting is a thriving traditional industry that 
is carried out in small workshops and produces varied consumer 
goods. The city has a main branch of Yamagata university. 

(J.  D. EE.) 
YAMAGUCHI, the name of a prefecture (ken) in western 

Japan and of its capital city. The prefecture, Yamaguchi-ken, has 
an area of 2,345 sq.mi. and a population of 1,602.207 (1960). 
Since the greater part of the land area is composed of plateaus and 
hills, there are no extensive plains. The Akiyoshi caves on Nagato 
mountain present a typical karst formation and are famous tourist 
attractions. Rice fields are mostly of the two-crop type. Sur- 
rounded on three sides by sea, Yamaguchi has a large deep-sea 
fishery catch, exceeded only by Hokkaido and Nagasaki prefec- 
tures. Anthracite coal from Omine and limestone and marble from 
Akiyoshi are important mining products. 

YAMAGUCHI-SHI, the capital, is located in the central part of the 
prefecture. Pop. (1960) 87,695. Dating from the 14th century, 
when the town was planned after Kyoto, it prospered as a castle 
town as well as a cultural and commercial centre under the Ouchi 
feudal lords. There are many institutions and objects of his- 
torical interest. (R.  B. H.) 

YAMANASHI, inland prefecture (ken) in central Japan, 
with an area of 1.723 sq.mi. and a population of 782,062 (1960). 
The prefecture presents an attractive topography and a compli- 
cated geologic structure. Agriculture is the basic industry. Mul- 
berry fields and orchards are extensive. The so-called K6shfi 
grapes are of ancient origin. Other fruits grown are peaches, ap- 
ples and cherries. The factories are small scale, textiles being 
the most important, followed .by the processing of foodstuffs. 
Yamanashi-ken is located within a convenient distance from 
Toyko, and is favoured with many scenic attractions. Week-end 
tourists provide important income. Kofu, pop. (1960) 160,963, 
is the prefectural capital. (R. B. H.) 

YAMASHITA, TOMOYUKI (1885-1946), Japanese army 
officer, whose brilliant campaign in the Malay peninsula during 
World War I1 earned him the nickname "Tiger of Malaya," Mas 
born Nov. 8. 1885, in Kochi prefecture. A graduate of the Mili- 
tary academy and Military Staff college, he also studied in Europe. 
He spent much of his career in the war rninlstry, served in China 
and for five months in 1940 held the important position of in- 
spector general of military aviation 

When Japan entered World War 11. Yamashita commanded the 
forces attacking the great British naval base of Singapore He 
led his forces domn the penlnsula, striking by sea again and again 
at  the defenders' rear, until he entered Singapore and, on Feb 15. 

1942, forced its surrender. He was promoted to full general in 
1943 and in Sept. 1944 was put in command of Japanese troops 
in the Philippines, arriving in Manila barely a week before the 
United States reinvasion of the islands. Yamashita's forces were 
weakened and scattered: and he was driven into the mountains of 
ncxthern Luzon, where he managed to hold out until the end of the 
war. He was convicted by a U.S. military court of violation of 
the laws of war, condemned to death and hanged near Manila on 
Feb. 23, 1946. (S. L. FK.) 

YAMATO, the ancient name for the peninsula on the Japanese 
island of Honshu. In its northern section is the former Japanese 
capital. Nara. I t  is generally accepted that the tribe or "clan" of 
early Yamato. in Bronze Age times, was successful in establishing 
political domination over the islands in the south, the Ainu being 
still dominant in the north. I t  is said that the imperial line came 
from the Yamato people of prehistoric Japan. To the Japanese, 
Yamato has always been a symbol of political unity and national 
consciousness. Yarnato dn??zaslzii refers to the national "soul." the 
spirit of bravery characterizing the warrior ethic of the Japanese. 

(R. F. SR.) 
YAMBOL, a town of Bulgaria, on the Tunja river, 49 mi. W. 

of Burgas by rail, and an important corn-growing centre. Pop. 
(1956) 42,333. In  the town are the remains of old fortifications, 
and the ruins of a fine mosque. Yambol is first mentioned in the 
I ~ t h  century, when it was known by the Byzantines as Hyampolis. 

YAMETHIN, a town and district in the Mandalay division of 
Burma. The town has a station on the railway 275 mi. N. of 
Rangoon on the main line to Mandalay. I t  is an important centre 
of trade with the Shan states. The district lies between the 
Shan states and the Meiktila, Magwe and Toungoo districts and 
comprises the Sittang valley in the centre, the Pegu Yomas on the 
west and the forested Shan hills on the east. Area, 4,196 sq.mi.; 
pop. (1931) 463%189, showing an increase of 72,369 in the decade. 
The staple crop is rice, which is irrigated from tanks and canals. 
Millets and oilseeds are grown in the north, where drought has 
more than once caused distress. Besides the chief town, Pyinmana 
and Pyawbwe, both also on the railway, carry on an active trade 
with the Shan states. Pyinmana has a forest school, and from 
Pyinmana a branch railway now crosses the forested I'egu Yomas 
to the Magwe district. 

YANCEY, WILLIAM LOWNDES (1814-1863). U.S.  po- 
litical leader, son of Benjamin Cudworth Yancey, lawyer of South 
Carolina, was born in Warren county, Ga., on Aug. 10, 1814. 
He attended Williams college, Williamstown, Mass.. for one year, 
studied law at Greenville, S.C.. and was admitted to the bar. He 
was elected in 1841 to the state house of representatives, became 
state senator in 1843 and in 1844 was elected to the national 
house of representatives to fill a vacancy. being re-elected in 1845. 
In 1846 he resigned his seat, and devoted himself to the resistance 
of the antislavery movement. In 1848 he secured the adoption by 
the state Democratic convention of the so-called "Alabama plat- 
form," declaring that it was the duty of congress not only to 
allow slavery in all the territories but to protect it ,  that a terri- 
torial legislature could not exclude it, and that the Democratic 
party should not support for president or vice-president a candi- 
date not openly opposed to the exclusion of slavery from the ter- 
ritories. When the Democratic convention in Baltimore refused to 
incorporate his ideas into the platform. Yancey with one colleague 
left the convention. He opposed the Compromise of 1850. and 
went so far as openly to advocate secession. In  1858 he advocated 
the appointment of committees of safety, the formation of a league 
of united southerners and the repeal of the laws making the African 
slave-trade piracy. 

He attended the Charleston convention of the Democratic party 
in April 1860. and again demanded the adoption of his ideas. De- 
feated, he again left the hall, followed by the delegates of Alabama, 
Mississippi, Louisiana, South Carolina, Florida, Texas and two 
of the three delegates from Delaware. On the next day the 
Georgia and a majority of the Arkansas delegation withdrew. 

In the Baltimore convention of the seceders he advocated the 
nomination of John C. Breckinridge. and made a tour of the 
country on his behalf. When the south seceded, he delivered the 
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address of welcome to Jefferson Davis on his arrival at Montgom- 
ery, but declined a place in President Davis' cabinet. On 
?\larch 31, 1861, he sailed for Europe as the head of a commis- 
sion sent to secure recognition of the Confederate government, 
but returned in 1862 to take a seat in the Confederate senate. 
Because of his failing health, he left Richmond early in 1863, and 
on July 27 died at  his home near Montgomery. 

BIBLIOGRAPHY.-J. Hodgson, The  Cradle of  tlze Confederacy (1876) ; 
J .  W. Du Bose, Life and Times o f  W .  L .  Yancey (1892) ; W. G. Brown, 
The  Lower South in American History (1902) ; J .  LV. Du Bose, "Yan- 
cey: h Study," Gulf States Hist. Mag., vol. i, pp. 239-252, 311-324 
(1903). 

YANG, CHEN NING (1922- ). Chinese theoretical physi- 
cist, together with Tsung Dao Lee (q.v ), received the Nobel 
prize in physics in 1957 for the discovery of violations of the prin- 
ciple of parity (the principle of space reflection symmetry). This 
principle had previously been considered generally valid, but Lee 
and Yang demonstrated that for certain processes it had not, in 
fact, been established, and pointed out specific experiments to 
test the principle. These experiments then proved the violation of 
the parity principle, and rapidly led to substantial advances in 
the physics of elementary particles. 

Yang was born Sept. 2 2 ,  1922, in Hofei, Anhwei province, and 
was educated at  the National Southwest -4ssociated university, 
Kunming. and The University of Chicago (Ph.D., 1918), studying 
under Enrico Fermi. He was an instructor in physics at The 
University of Chicago (1948-49), a member of the Institute for 
Advanced Study. Princeton, N J. (1949-55). and, from 1955, a 
full professor there. Yang's other contributions in physics are 
chiefly in the fields of statistical mechanics and symmetry prin- 
ciples. (JK.  S.) 

YANGCHOW (formerly (CHIANG-TU or KIANGTU), a city 
of Kiangsu province, China, on the Grand canal north of the 
Yangtze river, about 35 mi. K.E. of Nanking. The Chinese Com- 
munists returned to the use of the old name in 1949, applying 
Chiang-tu to a suburb. The site of the city is very old, and was 
the location of a southern capital of the Sui dynasty in the 5th 
century. Yangcho\~~ was a foreign trade seaport by the 9th cen- 
tury, with a colony of foreign merchants. I t  reached its commer- 
cial peak during Mongol times, so that it vas  logical that hIarco 
Polo be appointed an official and stationed there (c. 1282-85). 
Sacked by the Japanese in the late 16th century, Yangcho~~r never 
regained its importance. particularly as the Grand canal silted up 
during the late 18th and 19th centuries. I t  is a cultural and trade 
centre (salt and rice), rather than industrial. Pop. (1953) 180,- 
000. (J. E. SR ) 

YANGTZE ( C H ' ~ U G  CHIAXG), the longest river of China and 
its principal ~vaterway. The commonest Chinese name for the 
whole river is Ch'ang Chiang. though Ta Chiang is often used, 
these meaning "long river" and "great river." There are many 
local names. Yangtze. meaning "river of the Uang village," a Brit- 
ish early 19th-century name, being that of a portion near the 
mouth; Chin Sha Chiang ("river of golden sand") is used in the 
Tibetan border area, and Dre Che is the Tibetan name. The 
Yangtze traverses central China roughly from east to west floning 
past the cities of Chungking, Wu-han and Yanking (qq v ) to the 
East China sea near Shanghai (q v.), thus linking the interior with 
the Pacific maritime routes. I ts  course passes through China's 
chief economic regions (among the most densely populated in the 
\ ~ o r l d ) ~ t h e  Lower Yangtze plain comprising Anhwei and Kiangsu 
(qq v.) provinces, and the Middle Yangtze plain including Hupeh, 
Hunan and Kiangsi ( q q . ~ . )  

The length of the Yangtze is 3,602 mi., and its drainage basin 
covers about 756.498 sq.mi., most of nhich lies within and below 
the Szechwan (q.v.) basin of west China. The river rises in the 
Tibetan highlands on the southern flanks of the Kunlun mountains 
in several headstreams including the Murui Lssu and Ulan Muren 
at  an elevation close to 17,000 it .  I t  flows southeastward for about 
1.200 mi., and drops almost 15,000 ft. Some 600 mi. of its course 
in the Tibetan border zone involves great bends through deep 
gorges across the southeastward trend of the border ranges I ts  
chief Tibetan tributary, the Ya-lung, here comes in from the north. 
The Yangtze emerges into the Szechwan basin at  P'ingshan, having 

dropped another 1.000 ft., and flows at about 950 ft .  elevation a t  
the head of navigation 1.630 mi. from the sea. Within the Sze- 
chnan basin the fall of the river is more gradual. The Min Chiang 
enters from the north at  I-pin (Sui-fu). 30 mi. below P'ingshan. 
Between I-pin and Chungking the T'o Chiang joins from the north 
and the Hung Chiang comes in from northeastern K\~eichow. At 
Chungking the Chia-ling Chiang enters as a major northern tribu- 
tary. The elevation of the river a t  Chungking is 650 ft., and the 
shift between winter low level and summer flood peak often is over 
100 Et Betmeen Chungking and I-ch'ang the only major tributary 
is the JVu Chiang, entering from northeastern Kmeichow. 

Through the nestern Szechwan basin the Pangtze flows between 
fairly low banks. but east of Chungking it becomes entrenched. 
The Szechnan-Hupeh mountain border is strongly folded and 
faulted. and stands nell above the level of the Szechwan basin. 
Just belo~v TLTan-hsien the river turns eastward and plunges into the 
spectacular Yangtze gorges. For about 200 mi. these are a succes- 
sion of narrow, steep-sided to vertical-nalled, canyons broken by 
short reaches where tributaries have cut deep side canyons. I n  
several places hard rock ledges in the river bed cause rapids, and 
other rapids are caused by landslides from the canyon walls. In  
summer flood the rlver often rises 200 it . ,  during which time the 
rapids cause little hazard for shipping, though the swift current can 
be troublesome. During winter low nater the reaches are quiet, 
but the rapids are beset with violent whirlpools and narrow swift 
races in which the \later velocity may exceed 13 m p h. A tow 
path runs through the gorges on the left bank, often cut out of 
solid rock, by which large gangs of men, knonn as "trackers," pull 
native craft over the rapids, using half-mile long bamboo ropes. 
Modern ships require powerful engines to cope with the treacher- 
ous river. I t  is aithin this section that hydroelectric sites present 
superabundant power potentials, but cost of development would 
be tremendous. 

The Yangtze emerges from the gorges at  I-ch'ang, a t  131 f t .  ele- 
vation, I 000 mi from the sea. For the next 400 mi. the river 
drops about 90 ft.. n i th  M7u-han, 600 mi. from the sea. standing a t  
40 ft. elevation. In  this section the river meanders. and its bed is 
 ell above the lake level of Tung-t'ing Hu which gathers the drain- 
age of the Hunan rivers to join the Yangtze. from the south, slightly 
west of Wu-han Historically this section long has presented ma- 
jor diking problems; nhen the main river is in flood it often breaks 
through into the lake, which serves to detain the flood waters. The 
Chinese Communists in 1953 diked off a 356 sq.mi. sector of the 
lake basin as a flood reservoir. 

From the north~i~est the long Han Shui enters the Yangtze at  
Hankow where flood level stands 55 ft. above low water, and well 
above the city. There, completed in 1957. is the only bridge across 
the Yangtze, a 3,762-ft. double-decked road and rail bridge. 

Belon Wu-han the river gradient is slight, and the channel 
crosses structural lines of old mountain blocks, as it winds its 
course between major hlll bastions. From the south the last major 
tributary stream system. of nhich the Kan Chiang is the chief 
river. gathers behind P'o-yang (q.v ) in Kiangsi. to enter the 
Yangtze at  Chiu-chiang (Kiukiang). Below Wu-hu is the estuarial- 
delta portion of the river, ni th  tidal effects reaching that city. 
Here begins a broad and flat, but watery, flood plain-delta which 
merges on the north with the southern north China plain Shang- 
hai, the natural outlet for the huge Yangtze basin, situated on a 
tidal flat, is linked to the river by the Whangpoo (Huang-p'u 
Chiang). I t  is estimated that the Yangtze is building its delta out- 
ward at the rate of more than a mile per century. 

Belon I-ch'ang much of the river is diked, the Han and the Kan 
also being partly diked, so that the total length of main dikes 
exceeds 2.000 mi. In  the Hupeh plain sector the main dikes now 
exceed 50 it .  in height. There are nearly 7.000 sq.mi. of lake sur- 
face in the Yangtze system belon I-ch'ang, providing flood reser- 
voir space. Low water normally occurs from December to ?\larch 
throughout the \\-hole river system. Flood season in the Kan 
river basin in Kiangsi normally is in late May. that of the Hunan 
tributaries is in early June, the Han river flood peak is mid-to-late 
June, and for the Szech~i,an basin the peak period normally is in 
early July. When heavy rains flood only one major sector of the 
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Yangtze system at  a time. there seldom is serious flooding through- 
out, but in those years in which the whole basin receives torren- 
tial rains at  the same time, disaster results. In  1931 about 34.000 
sq.mi. in the Irangtze and the Huai Ho (9.v.) were inundated, 
and in 1954 the worst flood in known history hit the same region. 
The mean volume of water discharged into the sea is estimated at 
about 700,000 cu.ft. per second, but the 1931 peak flood was close 
to 3.000,000 cu.ft per second, well over the safe level for the dikes 
of that year. The annual sediment discharge is close to 1.000.000,- 
000 tons per year, with heavy flood seasons exceeding that figure. 

The Yangtze river system forms one of the world's best com- 
mercial highways and to the Chinese has alnays been important 
as a means of intercommunication. Marco Polo. who visited cen- 
tral China in the 13th century, was impressed by the volume of 
river traffic. In summer, ships up to 10.000 tons can reach Han- 
kow, 4,000-ton ships can make I-ch'ang. and powerful 1,000-ton 
ships can navigate to Chungking. About 2,000 mi. of tributary 
courses are open to steam launches in summer. About 25.000 mi. 
of main river and tributary channels can be navigated by native 
junks and rafts during summer periods. The long flow period of 
the 'iangtze is notable, so that much of the system is navigable 
for almost eight months of the year. 

I n  the past the '17angtze valley as a political term indicated the 
sphere of influence or development assigned to Great Britain by in- 
ternational agreement. Subsequently more than 1.000 mi. of the 
river were held by the Japanese during the Chinese-Japanese War 
(1937-45). The Yangtze %as the scene in 1949 of a famous naval 
exploit: in April the British frigate H.M S. "Amethyst" was at- 
tacked and detained by Chinese Communist artillery for nearly 
three months while proceeding to Nanking on a humanitarian mis- 
sion on behalf of the foreign community. Cnable to obtain a safe- 
conduct guarantee, the warship navigated downstream for 140 mi., 
a t  times under heavy fire, and arrived a t  the mouth with only a few 
hours of fuel remaining. (J.  E. SR.) 

YANKEE, a word of uncertain origin (perhaps from Dutch 
Janke, Little John), applied in the 18th century to h'ew Eng- 
landers, first by British soldiers as a contemptuous nickname, then 
as merely descriptive, finally as a respectable designation, still 
acceptable in New England. Yankee was the given name of a 
Negro slave offered for sale in Carolina in 1725. Toward the 
close of the 18th century, Britons began to use Yankee for all 
United States citizens and continued to do so until well into the 
20th century. This usage was encouraged in World War I,  hen, 
in the United States as well as in Europe, members of the U.S. 
armed forces were often called Yanks. During and after the Civil 
tVar, southerners spoke of northerners as Yankees. (A. McQ.) 

YAQ (OF AFRICA), a Bantu-h'egroid people inhabiting the re- 
gion between the Rovuma and Lugenda rivers in Mozambique, who 
spread into Tanganyika and Nyasaland after 1850. Their culture 
is similar to that of the Makonde and Makua-Lomwe peoples. 
They have matrilineal clans, matrilocal marriage, annual initiation 
ceremonies for boys and girls. They had a form of ancestor wor- 
ship but are now mainly Moslems. They were slave traders until 
subdued by the British in 1896. 

BIBLIOORAPIIY.-J. C. Mitchell, "Modern Political Organization 
Among the Yao of Southern Nyasaland," African Studies, vol viii 
(1949), "The Yao of Southern Nyasaland," Seven Tribes o f  Brztish 
Central Africa, ed by E. Colson and M. Gluckman (195 1 )  , H. S. Stan- 
nus, "The Wa Yao of Nyasaland," Harvard Africalt Studies, iii (1922). 

(M. M Ds.) 
YAO (OF CHINA), a mountain-dwelling Mon-Khmer ethnic 

group in south China that once roamed much of the hill lands south 
of the Yangtze river and east of Szechxan and still are found in 
small groups in many southern provinces Traditionally, they have 
led a semimigratory life of shifting cultivation, clearing and fer- 
tilizing the mountain slopes for cultivation by burning the forest 
and brush. Tribal organization has been poorly developed, al- 
though a strong patrilineal clan society existed. Features of the 
traditional culture included sexual freedom before marriage and 
marriage by free choice of the partners after a child is born. A 
type of shamanism also was practised together with the ancestral 
cult of the dog-god P'an-hu, a legendary dog that delivered the 
head of an enemy to a monarch and was awarded a princess for a 

wife. The Yao claim descendance from this union. 
Conflicting theories variously speak of the Yao as a branch of 

the Miao in western Szechwan, or as having evolved in southeast 
China independently of the Miao and speaking a paleo-Austro- 
nesian language modified by T'ai. Miao and Chinese contacts. The 
Tao now are largely concentrated in Kwangtung and Kwangsi 
provinces. Some groups of I'ao have migrated into northwest 
Vietnam and Laos. The She people of Chekiang and Fukien prov- 
inces are considered related to the Yao, as are the Li tribes of Hai- 
nan Island. All of these groups combined may number between 
600.000 and 1.000,000 people. 

At intervals during the centuries of the extension of Han Chinese 
settlement into the south China hills, oppression of the '17ao or 
the taking of Yao land by the Chinese have brought fierce and 
large-scale uprisings. I t  is recorded that during the great '17ao re- 
bellions of the 16th century in Kwangsi, several hundred thousand 
Chinese troops were required to subdue them. Since then, only 
sporadic small-scale revolts have occurred. 

After 1953 the five hill areas in which the '17ao predominated 
were organized by the Communist regime into five so-called "au- 
tonomous districts." Two of these lie in the Nan Ling range be- 
tween Hunan and Kwangsi, one lies in northwest Kwangtung, one 
in central Kwangsi and one in southwest Kwangsi. 

BIBLIOGRAPHY.-John F. Embree and William L Thomas, J r  , Ethnic 
Groups of  Northern Southeast Asia (1950) ; Herold J .  Wiens, China's 
March Toward the Tropics (1954) ; H .  Stuebel. "The Yao of the Prov- 
ince of Kwangtung," .&fox S ~ r i c a ,  vol. iii, pp 343-383 (1938) ; Harold 
H Hinton, "The Kational Minorities in China," Far Eastern Econo?nic 
Review, pp 322-325, 367-372 (Sept. 15-22, 1955). (H J.  Ws ) 

YAP, the largest island in an archipelago of that name, is the 
headquarters of a district of the U.S. Trust Territory of the Pacific 
Islands in the western Carolines. The district includes 16 coral 
atolls to the east and southeast. The other main islands of the 
archipelago are Tomil, Map and Rumung; the coral atolls nearest 
to the archipelago are Ulithi, Fais and Ngulu. 

The archipelago has an area of approximately 39 sq.mi. and a' 
population of 3.176 (1958 est.), only one-fifth of \$hat it was early 
in the 20th century. The Yapese, of Malay origin, have distinct 
racial and linguistic characteristics that distinguish them from 
other peoples of the Carolines. The total population of Yap dis- 
trict is 5,459 (1958 est.). 

The mean monthly temperature of Yap is 81.6" F., and the 
average annual rainfall, 122 in. Tropical hurricanes are frequent 
from June through December. The soils, mostly lateritic, are de- 
rived from ancient volcanic and sedimentary rocks much weath- 
ered by the high temperatures and heavy rainfall of the tropics. 
Yap Island has a series of hills, the highest Mt. Tabiwo1.570 ft., 
that divide the east coast from the west. 

The natives of the archipelago have a surplus of Polynesian 
chestnuts, bananas, coconuts and taro that they send to some of 
the coral atolls. They also raise yams, sweet potatoes, pepper, 
cloves and tobacco. Livestock include cattle, swine and poultry. 
The district also produces copra and there is some fishing. Yap 
Island has small amounts of phosphate and bauxite. hfen and 
women share the agricultural labour, women cutting grass for fer- 
tilizer and weeding gardens, and men clearing stumps, cutting brush 
and doing other heavy work. Women's taro lands. separate from 
those of the men, are tended entirely by the women themselves. 
Women make their own skirts-the only garments they wear- 
of various grasses, leaves and long fibres of the hibiscus plant; men 
wear cotton loincloths. In a caste system that has economic sig- 
nificance, the three highest ranking villages in the archipelago of 
Yap are Gatchapar. Teeb and Balabat. Ninety per cent of the 
native houses of the district are constructed of ~ o o d ,  bamboo and 
thatch; the remainder have roofs of corrugated iron. 

The Tapese experienced three foreign governments before the 
trusteeship administration was established in 1947 : Spanish (nom- 
inally to 1399). German (before LVorld War I) (1899-1919) and 
Japanese (1920-47). To facilitate their government, the Germans 
divided the islands into ten administrative districts that remained 
after German rule. Each district is headed by an elected magis- 
trate. Together the magistrates form a counci! to advise the 
district administrator who is appointed by the high ccmmissioner 
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of the trust territory. Administrative problems arise from the 
conservative nature of the natives, who resent education for their 
children or any action that makes for change in their traditional 
social order. Ceremonial dancing plays an important part in their 
culture. Native systems of land tenure and of rights to use and 
enjoy the products of land are complicated as they are on most 
islands in Micronesia. In the second half of the 20th century there 
were 2 1  public elementary schools, I private (mission) elementary 
school and I public secondary school in Yap district with more 
than 6 jo  students. About half the deaths in the islands are due 
to tuberculosis. Infant mortality is 11 %. 

See J .  W .  Coulter, The Pacific Dependencies of the United States 
(1957). (1. W. CR.) 

YAPOCK: see WATER-OPOSSUM. 
YAcQUBI (AHMAD IBN ABI YA'QUB IBN JA'FAR IBN WAHB IBN 

WADIH) (9th century). Arab historian and geographer. mas a 
great-grandson of Wadih, the freedman of the caliph Mansur. 
Until 873 he lived in Armenia and Khurasan; and later he traveled 
in India. Egypt and the Maghrib, where he died in 891. His 
history is divided into two parts. In  the first he gives a compre- 
hensive account of the pre-Mohammedan and non-Mohammedan 
peoples, especially of their religion and literature. For the time 
of the patriarchs his source is now seen to be the Syriac work 
published by C. Bezold as Dze Schatzhohle. In his account of 
India he is the first to give an account of the stories of Kalila 
and Dimna, and of Sindibad (Sinbad). When treating of Greece 
he gives many extracts from the philosophers ( c f .  M. Klamroth 
in the Zeitschvift der deutschen morgenlandischen Gesellschaft, 
vol. xl and xli). The second part contains Mohammedan history 
up to 872. and is neither extreme nor unfair, although he inherited 
Shi'ite leanings from his great-grandfather. 

Edition by T. Houtsma, 2 vol. (1883). YaLqubi's geography, the 
Kitcib ul-Buldin, contains a full account of the larger cities and much 
topographical and political information (ed. by M. de Goeje, 1892; 
French trans. by G. Wiet, 1937). ( G .  W. T.) 

YAQUT (YAKUT;  YAQUT IBN 'ABDALLAH AR-RUMI) (1179- 
1229), ,4rab geographer and biographer, was born in Greece of 
Greek parentage but in his boyhood became the slave of a 
merchant of Hamah (Hamath), who trained him for commercial 
traveling and sent him two or three times to Kish on the Persian 
gulf. After his master's death he became a bookseller, and he 
traveled in Persia, Syria. Egypt and visited Merv, Balkh, Mosul 
and Aleppo. About 1 2 2 2  he settled in bfosul and worked on his 
geography, the first draft of which was ready in 1224. After a 
journey to Alexandria in 1 2 2 7  he went to Aleppo, where he died 
in 1229. In  his large geography, the Mu'jam ul-Buldin (ed. by F. 
Wiistenfeld, 6 vol., 1866-73), the places mentioned in the litera- 
ture or the stories of the Arabs are given in alphabetical order, with 
the correct vocalization of the names, an indication whether they 
are Arabic or foreign and their locality. A sketch of their history 
and of their monuments follows. 

The parts of this work relating to Persia have been translated by 
C. A. C. Barbier de Meynard under the title Dictionnuire ge'ographique, 
historique et litte'raire de la Perse (1861). Yaqut wrote a dictionary of 
geographical homonyms, the Mushtarik, ed. by F .  Wustenfeld (1846). 
Yaqut also wrote an important dictionary of learned men, the fifu'jam 
ul-LTdabi'; it has been edited by D. S .  Margoliouth, Irshid a1 Arib ilZ 
Marifat a1 ,4dib (1908-26). 

YARACUY is one of the northern states of Venezuela; area 
2,741 sq.mi.; pop. (1950) 132,436. I ts  climate is tropical, the 
rainy season extending from June to December. Within the state 
is the fertile, productive and important Yaracuy valley, which 
separates the great Andine spur on the west from the coastal area 
on the east. The valley is important for its agriculture, producing 
bananas, cacao, corn, cotton, rice, sugar cane, tobacco and yuca 
and, a t  the higher elevations, coffee. Several minerals are to be 
found in the state-coal, copper, iron pyrites, lead and platinum. 
San Felipe is the capital. The excellent Pan-American highway 
traverses the heart of the state, connecting San Felipe with the 
neighbouring cities of Puerto Cabello to the east and Barquisimeto 
to the west. (L. WE.) 

YARKAND (Chinese SO-CH'E) is the largest town in one of 
the two chief oases of the Tarim basin in the Sinkiang Uigur Au- 

tonomous Region, 38" 25' N. and 77" 16' E., 3,900 i t .  above sea 
level. The oasis lies along several rivers of the southwest part of 
the Tarim basin and, as these streams come from the glaciers of the 
high Pamirs, they are strong and give a good water supply. The 
Kashgar oasis lies to the northwest and the Khotan oasis (across a 
desert belt) to the southeast. In  the Yarkand oasis irrigation is 
highly developed and the soil at the foot of the mountains is largely 
fertile loess, on which wheat, barley, rice, beans and oil plants are 
grown. while there are also many fruit orchards. Among the moun- 
tains there is good pasture and large herds of camels, yaks, goats, 
sheep and cattle are kept. Cotton and silk (mulberry) are culti- 
vated to some extent. 

Marco Polo visited Yarkand between I 271 and I 27 j and Goes 
went there in 1603. Schlagintweit passed through Yarkand a few 
days before he was killed at Kashgar in 18 57. 

The tolkn is surrounded by a great earth wall with towers of 
Chinese type and has mosques and madrasas (colleges) of great 
fame, though less well known than those of Bukhara and Samar- 
kand. The city is a centre of caravan trade along routes from 
Cadakh, Khotan, Kansu and trans-Caspian regions, as well as India 
and the U.S.S.R. generally. Horses, cotton, skins and leather and 
leather goods, carpets, silk, etc., are dealt in. and carpets as well 
as woven stuffs in silk, cotton and wool are made. Pop. (1953) 
80,000. 

YARKAND, a headstream of the Tarim river in Sinkiang 
Uigur Autonomous Region, China. The Yarkand. mhich is 600 mi. 
long, rises in the Karakorum pass of the Karakorum range of 
northern Kashmir. In  its upper course it forms part of the un- 
defined border between Kashmir and Sinkiang, as it  cuts a deeply 
incised valley through the mountain ranges of the Kunlun system. 
Upon emerging from the Kunlun gorges, the Yarkand loses the 
characteristics of a raging mountain torrent and spreads out in 
many branches over an alluvial fan to irrigate the Yarkand oasis. 
The oasis, one of the largest in Sinkiang, contains the towns of 
Yarkand (So-ch'e) and Tse-p'u (Posgam). Upon leaving the Yar- 
kand oasis, the river flows north past Mai-kai-t'i (hlerket-Bazar) 
and then northeast around the eastern margins of the Takla Makan 
desert. South of the Aksu oasis it joins the Kashgar, Aksu and 
Khotan rivers to form the Tarim. Unlike the other headstreams 
of the Tarim, the Yarkand carries water all year round and is 
regarded as the main source stream of the Tarim. The Yarkand 
derives most of its water from melting snou and glaciers in the 
Karakorum and Kunlun systems. I ts  volume is therefore greatest 
in the summer and lowest in the winter. Most of its water is 
used for irrigation or is absorbed by desert sands. (T.  So.) 

YARMOUTH, a historic little port on the northwest shore 
of the Isle of Wight, Eng. Pop. (19 51) 953. A ferry service 
to Lymington brings summer visitors. The town hall (rebuilt 
1763) contains charters of 1135, 1280, 1335, 1440, 1465 and I 560. 
Yarmouth castle nas  built in 1537 after the town had suffered 
many attacks and been burned twice (1377 and 1524). 

YARMOUTH (GREAT YARMOUTH), a municipal, county and 
parliamentary borough and seaport in Norfolk, Eng., 2 0  mi. E.  of 
Norwich by road. Pop. (1951) gI , Ioj .  Area j.8 sq.mi. I t  is situ- 
ated ahere Breydon water (the combined waters of the Yare, 
Waveney and Bure) makes to enter the Xorth sea but is turned 
southward for about 3 mi. by the sandy spit on which the town 
is built. The estuary of the rivers forms the harbour which 
can accommodate ships up to 300 ft. in length. Yarmouth is a 
popular seaside resort and a centre for boating on the Norfolk 
Broads. 

Yarmouth is one of the largest herring-fishery ports in the world; 
the trade used to be carried on at  an annual fair between 
IVIichaelmas and Martinmas. Industries include electrical and 
marine engineering, foodstuff processing, brewing and the manu- 
facture of textiles, shoes, boxes and pulp. There is a big open- 
air market and the Easter fair is of ancient origin. When the 
Romans built Gariannonum (Burgh castle, now 4 mi. W. of 
Yarmouth) it stood close to the seashore, but the discovery of a 
cemetery of 7th-century date or earlier shows that the sandbank 
on which Yarmouth (Gernemutha Magna) now stands was habit- 
able by then. By the 14th century the sandbank had extended 
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south for about 8 mi but later it was cut through several times 
for purposes of navigation. The present entrance to the harbour 
Nas made by Joost Jansen, a Dutch engineer, in I 567. and affords a 
depth at  the bar of 12 i t .  a t  low water. Fishermen were attracted 
to Yarmouth from the Cinque Ports and at  the time of the Con- 
quest there was a settlement of ;o burgesses which Henry I placed 
under the rule of a reeve. The charter of King John (1zo8), which 
gave his burgesses of Yarmouth general liberties according to the 
customs of Oxford, a guild merchant and weekly hustings, was 
amplified by several later charters asserting the rights of the 
borough. In 1552 Elizabeth I granted a charter of admiralty 
jurisdiction, afterward confirmed and extended by James I. In 
1668 Charles I1 incorporated Little Yarmouth by a charter which, 
with one brief exception, remained in force till 1703, when Anne 
replaced the two bailiffs by a mayor. The council now comprises 
I 2 aldermen and 36 councillors. Yarmouth returned two members 
to parliament from 1300 to 1868 and one after 1885. 

Old Yarmouth, built along the eastern bank of the Yare and en- 
closed within flint-faced walls in 1260, has extended beyond its an- 
cient walls to the seashore. Unique features of the town are the 
very narrow streets called "rows," with their small houses, leading 
down to the river. The town suffered greatly from air raids during 
World War I1 and damage from gales and floods in Jan.-Feb. 
1953. The parish church of St. Nicholas, built of flint ornamented 
with limestone, was founded in I IOI by Herbert Losinga and was 
completely gutted in 1941. I t  was the largest Anglican parish 
church in England. 
YARN. The derivation of this word from "garn," a word com- 

mon to the Scandinavian languages, meaning "guts," is interesting 
since today "cat-gut," which may be the drawn-out "guts" of 
the silk-worm, is a well-known commodity; and the same "guts" 
spun by the silk-worm itself into a fine filament are the basis 
of the best silk yarn produced. The silk-worm, however, in its 
"spinning" simply thins-out the silk fluid to a double microscopic 
strand some 500 to 1,000 yards long, several of which are com- 
bined by mechanical means to form a yarn; while the human 
spinner usually combines a number of much shorter fibres or 
filaments, also by mechanical means, into a continuous strand 
often much longer than the 1,000 yards filament of the silk-worm; 
and this also is spoken of as a yarn. 

Materials.-The materials from which yarns are constructed 
or spun markedly influence the processes of production. In the 
case of the best silk yarn the worm itself does what is termed the 
spinning and the later running-together of several of the long 
5ilk filaments is not spoken of as spinning but as "throwing." 
I n  the case of a typical short fibre-say the cotton fibre v-2'' 
long-the spinning process is the binding together of many thou- 
sands of cotton fibres into a fine regular, continuous thread- 
usually spoken of as "yarn." Two or more of these threads or 
single yarns may be combined together by "twisting" to produce a 
thicker. stronger yarn. 

Of the true long fibres there are only two types, the natural silk 
reeled from the cultivated silk-cocoon and the synthetic fibres such 
as nylon. 

Of the short fibres there are many classes. The longest are the 
waste silks just mentioned; then come the animal fibres includ- 
ing hairs and wools up to 18" long, short wools down to, say, 
2" long and broken-up wool fibres (variously termed shoddy, 
mungo, extract, flocks, etc., according to their source and manner 
of breaking up from the virgin wool clothes, knitted garments, 
etc.) which (it is popularly said) can be spun into yarn if they 
pbssess two ends; next come the "stem-fibres" such as flax (pro- 
ducing linen yarn), hemp, jute and china-grass which may vary 
in length from several inches down to fractions of an inch; lastly 
come the cotton fibres and cotton wastes often under one inch 
in length along with which should perhaps be ranked the mineral 
fibre asbestos, which may be spun into a yarn from which fire- 
proof cloths are woven. 

Structures.-Yarn structures may be considered from two 
points of view. In  the first case particular fibres lend themselves 
only to particular "fibre combinations." Thus long silk filaments 
can only be "thrown" together with or without "twist." But the 

twisting of silk filaments is an art in itself. Thus several filaments 
may be reeled together from separate cocoons and these given 
a suitable "combining-twist" to produce what is known as singles; 
then several of these singles may be thrown together with little 
twist to produce almost a "paralleled-fibre" thread termed "tram," 
the most lustrous yarn known, or with much twist to produce a 
strong, fairly lustrous yarn termed "organzine" which is employed 
as "warp." On the other hand one inch cotton fibres after being 
drawn into a fairly fine "paralleled sliver" termed a "roving" can 
only be spun out into a fine thread by means of "supporting twist" 
which no doubt binds the fibres more or less concentrically in the 
thread or yarn: this is said to be the true form of spinning- 
draft (that is, drawing-out thinner) against twist. 

F a n c y  Twists.-These naturally group themselves into three 
classes, viz., structural twists; colour twists; and structural-and- 
colour twists. Of the first class the two most important are the 
knop yarn-in which h o p s  are formed a t  any required intervals 
on an otherwise level thread by holding one thread tightly and 
allowing the second thread to run in slackly to  form h o p s  of the 
required size, after which equal delivery of the two threads for 
the required length is followed again by the varied delivery to  
form the knop; and the curl yarn-in which a knop yam is first 
formed and then this two-fold yarn twisted, in the opposite direc- 
tion, with a third thread, this opening out the knops into loops 
which may be produced at  more or less regular intervals or 
"spaced," i.e., a length of the thread without loops and 'then a 
series of loops, which in turn are followed by a length of the thread 
without loops. Of fancy colour twists the simplest is the cork- 
screw twist which is formed by first twisting, say, a dark and a 
light thread in the normal manner and then twisting this two-fold 
yarn in the reverse direction, with a third dark thread, this produc- 
ing the special appearance which gives its name t o  the yarn. 

Other  F a n c y  Yarns.-Fancy yarns of an effective character 
may also be produced with simple modification in the normal 
carding and spinning processes. Thus "knicker yarns" are pro- 
duced by throwing little bits of highly coloured material into the 
last cylinders of the card so that instead of being broken up by 
carding they are carried forward as "knickers" into the spun 
thread. "Random yarns" are produced by  feeding the card with 
alternate stripes of dark and light material and taking the con- 
densed slivers off with a zig-zag or moving-laterally doffer which 
takes sections of the lengths of its slivers from first one and then 
the other stripes. "Marl yarns" are produced by  running two 
differently coloured slivers together on the roving frame just 
prior to the worsted spinning process, so that the colours are 
"regularly irregularly" mixed together. 

If on the other hand a very level mixture effect is required dark 
and light coloured tops are mixed together in the worsted drawing 
processes, or, better still, the "tops" are printed the required col- 
ours in bands and then passed through the worsted drawing proces- 
ses this producing the extraordinary level mixture effect termed a 
"melange." Of the simple twofold yarns the best known is the 
"granderelle" in which a dark and light thread-usually of similar 
material, but not necessarily so-are finely twisted together as 
perfectly as possible. Another twofold twist termed a "spiral 
yarn" is formed by two single threads twisted in opposite direc- 
tions being combined with twofold twist which necessarily shortens 
one of the threads by adding twist and markedly lengthens the 
other by taking out twist. Thus the slack thread "spirals" round 
the tight thread. 

Y a r n  Effects a n d  Special Properties.-The effects which 
may be produced by suitable selection of materials and yarn 
structure may be grouped into three classes, viz., light-reflective 
effects; form effects, and colour effects. Light reflection from the 
surface of a woven fabric depends upon the material or materials 
employed, upon the fibre arrangement in the thread, upon the 
thread interlacings and upon such modifications as may be intro- 
duced in the finishing processes. Thus some wools are lustrous- 
the Wensleydale wool, for example-and some are opaque and 
dull-the Down wools. Ordinary cotton is dull, mercerized cotton 
is lustrous. A lightly twisted net silk yarn ("tram") is the most 
lustrous yarn known, while a specially hard twisted net silk yarn 
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(crepe) is the dullest yarn produced. Tram silk yarn interlaced 
on the "satin" principle produces the most lustrous fabric and 
crepe silk yarn interlaced on the "crepe" principle produces the 
dullest fabric known. 

Merino wool spun on the woolen principle when woven into 
a normal fabric gives a dull surface but if the fibres are "raised" 
from the surface and laid parallel in the "finishing" processes then 
a brighter fabric may result than that produced from a merino 
wool spun on the worsted principle in which the fibres are laid 
parallel in the thread structure only. 

The "form" effects will have been appreciated from the descrip- 
tions already given of knop, curl, spiral, etc., yarns. These yarns 
specially coloured as already described offer the designer the oppor- 
tunity of producing a never-ending array of novel fabrics. Should 
specially white fabrics be required a "bleached" yarn is employed 
but it is more usual to bleach the material in the fabric state. 
Should a yarn which may be spun white but later-either in the 
yarn or cloth state-dyed two distinct colours be sought for, cotton 
may be blended with wool in the carding or in the drawing proc- 
esses, or strands of wool and of cotton may be twisted together and 
dyed distinctive colours later. 

Y a r n  Count ing  a n d  Numbering.- The numbering or counts 
of yarns-gos, ~ O S ,  80s, etc.-may be explained best by the count- 
ing of woolen yarns. The basic weight is the "wartern" of 6 lb., 
the "quartern" of the old 24-lb. stone. This appears to have been 
a convenient weight for the spinners to take away to their homes 
for hand or jenny spinning. If this weight was spun in 1.536 yd.- 
that is each dram spun out to I yd.-it was termed one skeins. 
If one dram was spun to 2 yd., it was termed 2 skeins; if to 20 

yd., it was 2 0  skeins. Later it was found more convenient to deal 
with the unit weight of one pound, so that it has come to be usual 
to reckon the woolen skein as 256 yd. and the number of skeins 
to which a pound of this material is drawn out as the counts, 
spoken of as skeins in the woolen districts. Thus if one pound is 
drawn out to 5,120 yd. (256 X 20) the yarn is a 2 0  skeins. Un- 
fortunately the woolen industry was spread over the whole of the 
known world before the unifying mechanical era dawned with the 
result that not only each country but each manufacturing district 
has adopted its own system of woolen yarn counting. Thus zoo-, 
300-, 420-yd. skeins are to be found and there is a still further 
complication in the United States where in one case the length 
is fixed and the count or skeins is given by the number of times 
the unit weight (the grain) is contained in this unit length. This 
method is that natural to the net silk industry in which the drams 
per 1,000 yd. or the deniers (or $ decigram) per 450 m. gives the 
count spoken of as the deniers. 

The cotton-spinning industry which started from England 
adopted from the first a hank (or skein) of 840 yd. and the hanks 
per pound as the count and this has obtained world-wide accept- 
ance. The worsted industry, apparently an offshoot of the cotton 
industry, taking a yard instead of a I+-yd. reel, has adopted a hank 
of 560 yd. and the hanks per pound give the count. The kilogram 
and the kilometre (or gram and metre) are the universal bases for 
everything excepting thrown silk and synthetic yarns for which a 
base length of 500 m. is used and the weight of this in decigrams 
give the deniers or count. 

The yards to which one pound of material may be spun naturally 
vary with the fineness and nature of the material. Thus cotton has 
been spun on a commercial basis to 588,000 yd, per pound, linen to 
I 80,000 pd., worsted yarn to 56,000 yd. and woolen yarn to 15,ooo 
yd.; while net silk yarns, if required, may even be thrown finer 
than the finest cotton. 

Sometimes to obtain a fine, straight-fibred thread, wool is spun 
or twisted with cotton and later the cotton is "carbonized" by acid 
treatment. The reverse process may also be employed. Special 
note should be made that in twisting threads together the count 
number of the yarn will be lessened in proportion to the added 
weight of the thread or threads. Thus two threads of a 40s count 
twofolded give a 20s count-written 2140s. There is, however, 
an exception to this in spun-silk yarn in which a 2140s yarn 
(often written 4012) is a 40s but twofold; i.e., two threads of 
80s are twisted together giving a folded yarn with 40 hanks (each 

840 yd.) to the pound. The twisting of varied count numbers is 
really simple but mystifying to the uninitiated. Thus a 10s count 
twisted with a 40s count does not give an intermediate count num- 
ber (say 25s) but naturally a thicker count than 10s and conse- 
quently a lower count number, viz.. 8s count; and this is true in 
whatever denomination the count may be stated-cotton, linen, 
woolen, worsted, etc. (A. F. B.) 

YAROSLAVL, an oblast of the Russian Soviet Federated 
Socialist Republic, surrounded by those of Kalinin, Vologda, Gorky 
(Nizhegorod), Ivanovo and Moscow. Area 14,286 sq.mi. Pop. 
(1956 est.) 1,371,000 (urban j57,ooo). 

Thick deposits of boulder clay, remains of the bottom moraine 
of the icecap of the Glacial period, cover the Jurassic clays, and 
patches of Triassic variegated marls outcrop in some pIaces, while 
Upper Carboniferous limestones crop out only in the northwest 
and toward the east. Coniferous forest, with firs predominating, 
occupies 39% of the region, and marshes are extensive, especially 
between the Sheksna and Mologa. and in the Rostov district. 
Dwarf birch, the arctic raspberry (Rubus arcticus) and Linnaea 
bovealis are widespread. 

The climate is severe, the rivers being frozen 118 to 183 days 
per annum, average January temperature 6.5" F., average July 
61.5" F. The prevailing southwest and west winds make the rain- 
fall heavier than in central Russia. 

Of the land free from forest and marsh, only 25% is under 
plow culture, with rye, oats and flax. Potatoes, barley, grass, 
vegetables, chicory and herbs are grown, the latter especially in 
the Rostov district. Meadow and grassland prevail and the region 
has a flourishing dairy industry, with exports of butter and cheese. 
Bog iron ores, copper sulfate and pottery clay are obtained and 
there are salt and mineral springs. 

The principal river is the Volga, which is connected with the 
Neva by the Mariinsk and Tikhvinsk canals through its tributaries 
the Sheksna and the Mologa. The Kotorost, flowing from Lake 
Nero to the Volga, is navigable in spring, and the Kostroma, flow- 
ing along the northeastern boundary, is a channel for the export 
of timber and peat fuel. Of the rivers, 39% are available for 
navigation. Yaroslavl and Rybinsk (9.v.) are the chief tou7ns 

YAROSLAVL. the chief town of the above oblast on the right bank 
of the Volga. a t  its confluence with the Kotorost, in 57" 38' N.. 
39' 50' E. Pop. (1956 est.), 374,000. 

I t  is a productive centre with textile factories, and tobacco, 
leather and lacquer industries. Founded in 1026-36, it was the 
chief town of the principality from 1218 to 1417, when it was 
annexed by Moscow. The Uspenskiy cathedral was begun in I 2 I 5 
and rebuilt 1646-48, and there are remains of 15th- and I jth-cen- 
tury monasteries. 

YARROW, river and parish of Selkirkshire, Scot. Yarrow 
water, after issuing from St. Mary's loch, flows for 143 mi. in a 

northeasterly direction through 
Ettrick forest to join Ettrick wa- 
ter 2 mi. below Selkirk. The 
stream and vale are famous in 
poetry and song. 

Population of the parish was 
402 in 1951. 

YARROW (Achilles mille- 
folium), a plant of the family 
Compositae, also called milfoil, 
native or naturalized throughout 
the northern hemisphere. I t  has 
white or, rarely, rose-red flowers, 
borne in flat-topped clusters, and 
very finely divided leaves. Leg- 
end ascribes the discovery of its 
healing virtues to Achilles, in 
whose honour it was named. The 
leaves were in ancient times in 
great repute for use in the treat- 
ment of wounds. 

YA RRO W ( A C H I L L E A  M I L L E F O L I U M )  In lawns yarrow 
FLOWERS makes a solid turf, being more re- 
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sistant to drought than most lawn grasses. The closely allied A.  
ptarmica, the sneezewort or sneezewort yarrow? so named because 
of the use of the root for snuff, native to Europe and northern Asia 
and found in the British Isles. is naturalized in eastern North 
.America. 

YATES, RICHARD (1818-1873), U.S. political leader. 
born at  Warsa\~l; Ky., Jan. I 8, 1818. He  graduated at the Illinois 
college at  Jacksonville in 1838. was admitted to the bar and en- 
tered politics as a JVhig. From 1842 to 1845 and again in 1849 
he served in the state house of representatives. He  was a repre- 
sentative in congress in 18 ;I-55. but. having become a Republican, 
TT-as defeated for a third term. From 1861 to 186j  he was gover- 
nor of Illinois, and nas  successful in enlisting troops and in check- 
ing the strong pro-Southern sentiment in the state. He  was a 
member of the United States senate in 186 5-71, and was prominent 
in Reconstruction legislation. He  died at  St. Louis, No.,  on 
Nov. 2 j, 1873. 

His son Richard (b. 1860) was governor of Illinois from 1901 
to 1C)Oj .  

YAUCO, a town near the southwestern coast of Puerto Rico. 
Pop. (1960) 9!024. The town is located on the highway which 
connects the cities of Ponce and Mayagiiez. Ten miles east at 
Guayanilla is one of the large oil refineries of Puerto Rico. Ten 
miles west of Yauco is the port of Guanica where one of the largest 
sugar-cane factories on the island is located. This port was the 
first landing place of the U.S. troops commanded by Gen. Nelson 
A. Miles on July 25, 1898, during the Spanish-American W'ar. In 
the mountains to the north of Yauco is the island's largest coffee- 
producing centre. (T.  G. Ms.) 

YAUPON (Ilex vomitoria), a holly shrub of the southern 
United States. also known as cassina. I t  grows up to 15 ft. high 
and bears scarlet berries. i\ tea brewed from the leaves contains 
from 1% to 2 %  caffeine and acts as an emetic. 

S P ~  HOLLY. 
YAVOROV, PEYO KRACHOLOV ( I  877-1914); Bul- 

garian poet and dramatist, the founder of the Symbolist move- 
ment in Bulgarian poetry, was born at  Chirpan. May 6, 1877 
Paisionately interested in the Macedonian question, he took part 
in the preparation of the ill-fated Ilinden uprising (Aug. 1903j, 
edited revolutionary papers and crossed twice into Macedonia 
with partisan bands. He committed suicide at Sofia, Jan. 2 0 .  1914 

Until 1900 he wrote mainly poetry of a social-political charac- 
ter, inspired by compassion for the peasantry, the struggles of 
the Macedonians and the suffering of the Armenian exiles. Dis- 
illusionment with radicalism led him then to abandon realism for 
introspection and Symbolism. Besides several collections oi  
poems-Stihotvoret~ia (1901) ; Bessanitsi (1907 j ; Podir Scnkite 
na Oblatsite (1910)-his works include the plays V Polite Iza 
Vitoska (1911) and Kogato Gram L'dari (1912); a biography of 
the hlacedonian leader Gotse Delchev; and a book of reminiscences 
of his fighting days. Naidushki Kopfzenia. (L. BY.) 

YAWS (FRAMBOESIA, PIAN) is a contagious disease with an 
initial cutaneous papule at the site of inoculation. followed by 
multiple cauliflower eruptions of the skin: and later, in some cases, 
by mutilating destruction of the skin. mucous membranes and 
bones. The agent is a spirochaete, Treponema pertenue, discov- 
ered by Aldo Castellani in 1905, and is indistinguishable from 
T. palltdum, which causes syphilis. Yaws is confined almost 
exclusively to the warm moist tropics, including Africa, the West 
Indies, central and northern South America, Burma, Malaya, 
Siam. Indochina, the Philippines, Indonesia, northern Australia 
and the southwest and south Pacific ocean. 

Epidemiology.-Unlike syph~lis, yaws is innocently con- 
Lracted. The spirochaetes are present in the serous discharge from 
the centre of the cracked elevated crust of the lesion and are 
transferred on dlrect contact to the abraded skin of an unin- 
fected person. Moreover, filth flies which feed on open sores may 
transmit the infection mechanically from person to person. The 
djiease is most frequently contracted in early childhood. and con- 
s~derable immunity to subsequent infection is acquired. In con- 
trnqt with iyphilis yanq is more strictly rural. principall? in 
pr~mitive peoples. Some syphilologi>ts contend that qans is 

merely a tropical rural form of syphilis, but epidemiologically and 
clinically the two diseases are different. Yaws is not congenital 
and the peculiar characteristic of notched teeth and other signs 
of congenital syphilis are lacking. Moreover, yaws is usually 
milder and rarely involves the aorta or central nervous system. 
The primary yaws sore is characterized by a wartlike thickening 
of the epidermis. which becomes fibrous, cracks open, bleeds 
easily and allows the discharge of a serous fluid. 

Usually the yaws sores are relatively painless unless they de- 
velop in calloused regions, such as the palms of the hands while 
grasping objects, the soles of the feet while walking and the but- 
tocks while sitting down. They may cause severe itching. The 
period from inoculation until the "mother yaw!" or yaws, appears 
is three to four weeks. A month or more later, when the first 
lesion may have disappeared except for a scar, multiple eruptions 
of the same type characteristically develop, often at  mucocutane- 
ous junctions, as around the mouth, nose and anus, or on the 
perineal skin, neck, arms, legs and buttocks. These lesions, 
whether initial or secondary, are yello~vish red and are somewhat 
like a raspberry (hence the name "framboesia"). Later the dis- 
ease may subside, leaving only superficial scarring, but in some 
instances there may be deforming tertiary yaws, involving the 
nose (eroding type, "gangosa"; bulbous type, "goundou"), long 
bones ("boomerang leg" of Australia) and rarely the spleen, brain 
and great blood vessels. 

The primary and secondary lesions, especially in endemic areas, 
are not readily confused with other eruptive diseases. but at times 
those on the face must be differentiated from mucocutaneous 
leishmaniasis and American blastomycosis. The Wassermann 
and Kahn reactions are usually positive. With early recognition 
and specific treatment the prognosis is excellent. Arsenicals, par- 
ticularly mapharsen, are specific against yaws, while some physi- 
cians employ bismuth as an adjuvant. Penicillin is rapidly ef- 
fective in killing the causal agent and in healing the yaws. 
Prevention consists in isolation and prompt treatment of cases to 
reduce exposure, and in personal and group hygiene. All abras~ons 
and sores of the skin and mucous membranes should be treated 
with appropriate antiseptics and covered with clean dressings. and 
all clothing in contact with yaws lesions should be sterilized to 
prevent its serving as a vehicle for disseminating the disease. 

See G. C. Shattuck, Diseases o j  the Tropics (1951). (E. C. F.) 
YAZDEGERD ("made by God." Izdegerdes), the name of 

three Sassanid kings of Persia. ( I )  YAZDEGEKD I. son of Shapur 
111. 390-421. called "the sinner" by the Persians. was a highly 
intelligent ruler, who tried to emancipate himself from the domin- 
ion of the magnates and the Magian priests. He  punished the 
nobles severely ~vhen they attempted oppression: he stopped the 
persecution of the Christians and granted them their own organi- 
zation. JVith the Roman empire he lived in peace and friendship, 
and is therefore as much praised by the Byzantine authors 
(Procop., Pers., i. 2; Agath., iv, 26) as he is blamed by the Per- 
sians. After a reign of 2 0  years he appears to have been murdered 
in Khurasan. ( 2 )  YAZDEGERD I1 was the son of Bahram V Gor, 
438-457. He persecuted the Christians and Jews, and had a short 
war with Rome in 441. He tried to extend his kingdom in the 
east and fought against the Kushans and Kidarites (or Huns).  
(3) 'I'AZDEGERD 111, a grandson of Chosroes 11: who had been 
murdered by his son Kavadh I1 in 628, was raised to the throne 
in 632 after a series of internal conflicts. He  was a mere child 
and never really ruled; in his first year the Arabic invasion began, 
and in 637 the battle of Kadisiya decided the fate of the empire. 
Ctesiphon was occupied by the Arabs, and the king fled into Media. 
'I-azdegerd fled from one district to another, till a t  last he was 
murdered at  Merv in 651. The Parsees, who use the old Persian 
calendar, continue to count the years from his accession (era of 
Yazdegerd, beginning June 16, A.D. 632). (ED. M.) 

YEARBOOK, a term applied to annual summaries either of 
events throughout the world during the previous year or of gen- 
eral or local progress in some one department of administration, 
art, science or industry. Examples are the Britannica Book of 
the Year, tlze Statesrnc~n's Year-Book, Apznual Register, Whitaker's 
Almanack, the World Almanac, Information Please Almanac, bio- 
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graphical records such as the various Who's Who,  genealogical son's work. His mother was of the Pollexfen family of County 
records such as those of Debrett and Burke and the continental Sligo; through both parents he claimed kinship ~ i t h  various Anglo- 
Alnzanach de Gotha, a scientific and scholastic publication of the Irish Protestant families who are mentioned in his work. 
type of the Index Generalis, and the innumerable specialized eco- Soon after his birth 'I-eats's parents moved to London, and he 
nomic and industrial publications. The English legal Year Books, went to school in Hammersmith, but much of his boyhood, and his 
described by Pollock as "our glory. for no other country has any- school holidays, were spent in Sligo, where he stayed with his 
thing like them," are reports of cases covering the period 1292 grandparents. This county, its scenery, folklore and supernatural 
to 1534, written in provincial French. Abridgments of these Year legend, colours much of his \vork, providing many and complex 
Books were made by Sir Anthony Fitzherbert in 1516 and by Sir emotions, and certain symbols, which are afterward recollected in 
Robert Brooke in 1568. The first systematic printer of them was varying degrees of tranquillity or emotion. A second, and equally 
Richard Pynson, from 1510; the principal publisher, from 1553, important, influence of place was to come later when, after enjoy- 
was Richard Tottell. I n  1863 A. J .  Horwood was commissioned ing for long periods the hospitality of Lady Gregory a t  Coole in 
by the then master of the rolls to edit the unpublished Year Books Galway, he bought a ruined Norman castle in that neighbourhood, 
oi  Edward I.  This Rolls Series was continued by L. 0. Pike and Thoor Ballylee-the Tower which becomes a dominant symbol in 
supplemented by Maitland and others working for the Selden so- much of his latest and best work. 
ciety. For a short time he studied painting, and retained throughout 

The most convenient brief discussions of the Year Books are in his life a passionate love and understanding of that ar t ,  ~~t lThile 
Holdsworth's O f  Law, vol, ii, pp. 444-462 (1903-09)> he \v\.as still young, his father (always a profound influence upon and W C. Bolland's T h e  Year Books (1921). 

YEAST, ~h~ botanist and microbiologist apply the term himj introduced him to two prominent literary figures! Edward 
yeast to a group of plants, many of \vhich exhibit a marked Dowden and John Todhunter, of Trinity college, Dublin; and 
ability to change sugar into alcohol and carbon dioxide. ~h~ through Dowden's encouragement some of Yeats's earliest poetry 
characteristics of the group, \vhich includes hundreds of species, was published. But, having returned to Dublin in 1881, his par- 

are quite restricted. To the layman. untrained in botany, the ents again moved to London in 1887% and Yeats became engaged 
term yeast suggests the cakes of pressed yeast available in almost as a professional writer. An early work, John Sherman and ~ h o ~ a  
every hamlet. The ability of certain yeasts to form carbon dioxide (1891)~  contains certain biographical elements; but his first suc- 
from sugar has caused some of them to be used for leavening bread. cess with The Wanderings o f  Oisin ( 1 8 8 ~ ) ,  which the critics 
For centuries, other species have been used in the making of wine, compared favourably with Tennyson's "The Voyage of ~ a e l d u n e . "  
alcohol, beer, etc. (See also FERMENTATION; FCNGI.) He  quickly became involved in the literary life of London of the 

Yeasts probably have as early origin as the bacteria, Griiss 18905: as a founder of the Rhymers' club, a friend of William Mor- 
examined some fossil remains of Devonian plants and obtained ris and m'. E. Henley, Lionel Johnson and Arthur Symons.   he 
striking evidence of the existence of budding fungi in this early Story of those years is told in The Tragic Generation, which, to- 
age. This same investigator on examination of the sediment from gether with Reveries Over Childhood and Youth, form part of 
a beer jar in a Theban tomb of the 11th dynasty (2000 B.c.) iso- AutobioEraphies (1926). In 1892 his first play, The Countess 
lated a yeast which %,as named Saccharomyces ~ n l o c k i .  Exami- Cathleen, was published, having for its heroine the beautiful Maud 
nation of "beer bread" found among the offerings in other tombs Gonne, who had been attracted to his friendship by the earlier 
also yielded the same yeast. I t  is noly known that yeasts are Oisin, and who remained a constant source of inspiration (often 
widely distributed in nature and that those species concerned in under the symbol of Helen of Troy) for the remainder of his life. 
fermentation pass the winter in the soil. They are disseminated by During this decade other important influences can be seen at  
bees, dust and other agents in the spring. work upon the poet's mind. I n  collaboration with E. J. Ellis he 

The use of yeast in such fermentations as that of bread has edited The Poetic Works of  W'illiam Blake (1893); and this led 
made it convenient to have a constant supply of fresh active yeast, him to the study of Blake's thought and its sources in Sweden- 
While in former days the by-product of certain fermentation in- borg, Boehme and the Neoplatonists. Esoteric reading was wid- 
dustries was used, pressed (or compressed) yeast is now available ened by his membership in The Order of the Golden Dawn, the 
to those who desire it. To this end the organism is grown in suit- Theosophical society and by his friendship with Madame Blavat- 
able media and the crop harvested when a sufficient crop of cells sky. He  knew and admired the work of Aubrey Beardsley and 
has appeared. The medium, according to an older method, con- Oscar Wilde (the latter's Salome is of some importance as a later 
sists of wort prepared from grains mashed in water. The mash influence). Out of the current of the time he drew some knowl- 
prepared from grains is inoculated with lactic acid bacteria to edge of French literature: MallarmC, Baudelaire and, above all, 
"sour" i t ;  the acid prevents putrefaction and also serves as Balzac; his friendship with the Indian Purohit Swami led him to 
food for the yeasts. The clear wort is passed into fermenters Indian theology, and long afterward he was to assist with a trans- 
where it receives the seed yeast. The temperature is kept constant lation of the Upanishads. Fruits of this esoteric reading appear 
and rapid growth takes place. The yeast cells are then separated in The Secret Rose, The Tables o f  the Law and The Adoration of  
from the fluid in which they have grown by filter presses. They the Magi (all 1897) which, together with Per Arnica Silentia Lunae 
are mixed with starch and pressed into large cakes. These are (1918), are important documents for the study of his thought. 
sent to distributing centres, where they are cut and wrapped in An earlier volume of essays, The Celtic Twilight (1893), indicates 
the small size package commonly used in the home. I n  more another line of development, toward Irish nationalism; he became 
recent times, yeast has been cultivated in mineral salt-sugar solu- the first president of the Irish Literary society. I n  1897 a series 
tions instead of the wort described above. The cells are also in- of fortunate meetings, and the financial support of Annie Eliza- 
corporated in corn meal which is pressed into cakes. beth Horniman, resulted in the evolution of the Irish Literary 

Besides the application of yeasts in fermentology, they have theatre, which gave its first performance (with English actors) in 
been widely heralded as therapeutic agents. Their application to Dublin in 1899. T o  the end of his life Yeats remained a director 
the cure of disease goes back to very early times. Many of the of the theatre; in the crucial period 1899-1907-the Abbey theatre 
statements on the use of yeasts in this manner rest upon uncon- was founded in 1904-he managed its affairs, found and encour- 
trolled experiments, if indeed they may be called experiments. We aged its playwrights (notably J. M. Synge) and contributed many 
are told that the monks used yeast for curing plague and that of his own plays. This "time of drudgery" was astonishingly pro- 
Hippocrates advised its use in leucorrhea. (F. W. TA.) lific. There is much dramatic criticism, both general and in relation 

YEATS, WILLIAM BUTLER (1865-1939), Irish poet, to the ideals of the Irish theatre; essays of major importance on 
dramatist and critic, one of the greatest poets of the 20th century, Blake, Shelley, Morris, Spenser (he had made a selection of the 
was born at Sandymount, a suburb of Dublin, on June 13, 1865. poems of Spenser in 1906); essays on Shakespeare, symbolism, 
His father, J.  B. Yeats, was a painter of some distinction, whose painting. This prose has not been collected and edited; much of 
friendship with Henry Irving, and with the later members of the it is available in Ideas o f  Good and Evil (1go3), The Cutting of 
Pre-Raphaelite school of painters, was to be of importance in his an Agate (1912), Plays and Controversies (1923), Dramatis Per- 
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sonae (1936) and in Essays (1924). Anlong the plays which be- 
came part of the Abbey theatre's repertoire are The Land of 
Heart's Desire (1894), The Shadowy TVaters  goo), Cathleen ni 
Houlihan ( I ~ o z ) ,  The Hour Glass (1903), On Baile's Strand 
(1905); The King's Threshold (1904) and Deirdre (1907). Of 
poetry there is a succession of work; from The I.17ind Among the 
Reeds (1899) to the collected editions of 1906 and 1908 onward; 
much of their contents undergoing extensive revision, then and 
afterward, before their final appearance in the posthumous Col- 
lected Poems (1949). 

The years 1909-14 may be said to mark a decisive change in 
Teats's life and art. For  the previous decade there had been a 
slow discarding of Pre-Raphaelite rhythms and colours and of 
certain Celtic and esoteric influences; now the remaking of himself 
and his style became more definite. Many reasons may be sug- 
gested: the quarrel over the production of Synge's The Playboy of 
the Western World;  the death of Synge; a loosening of the ties 
with the Abbey; bitterness over his involvement in Irish politics, 
as in the affairs of the Municipal gallery and the Lane pictures; his 
friendship with Ezra Pound, and a new range of study. particularly 
of metaphysical poetry under the stimulus of Sir Herbert Grier- 
son's edition of Donne. All these are reflected in Poems Written 
in Discouragement (1913) and in Responsibilities (1914); a 
tightening and hardening of the verse, a more sparse and pregnant 
imagery, and perhaps a hatred of "man, woman and event." But 
now events "came upon him like waves." providing an almost un- 
limited mass of poetic subject matter. The Easter rising of 1916, 
later to be refracted with a mythologema and aligned with the 
legend of Cuchulain, was perceived a t  first as an emblem of tri- 
umphant nationalism ("Easter 1916," "The Rose Tree" ) ;  there- 
after (with characteristic ambivalence) as that which was to 
destroy the Anglo-Irish civilization in which he had found an ideal 
of aristocracy. LVorld LVar I left little direct mark upon his writ- 
ing, save for three major poems celebrating the death of Maj. 
Robert Gregory. Of these the most famous is "An Irish Airman 
Foresees His Death," the mood of which is denied by a.later poem, 
"Reprisals" (not in Collected Poems) ,  which is the outcome of the 
"war" between the English and the Irish Republican army during 
1918-21. I n  1917 he published Tlze Ll'ild Swans at Coole, mar- 
ried. lived for a lime a t  Thoor Ballylee, moved to Oxford and 
began to read vigorously and widely. From then on.r~ard he 
reached the height of his achievement, a renewal of inspiration 
and a perfecting of technique that is without parallel in the his- 
tory of English poetry. The Tower was published in 1928, The 
Winding Stair in the United States in 1929. Both use, as domi- 
nant subjects and symbols, the Irish rising and civil war, his own 
Norman tower. the Byzantine empire and its mosaics; Plato, 
Plotinus and Porphyry; his interest in the philosophy of G. E. 
Moore and contemporary psychical research. The scaffolding of 
his "philosophy" or "system" is contained in the prose ~vork, rl 
Vision (1925, revised extensively in 1937) ; it contains, often in 
deliberately veiled statement, a theory of history and of the 
human soul and personality which. whatever disagreement it may 
provoke. is indispensable to the serious student of his work. In 
1936 he edited, with a long prefabory essay. The Oxford Book of 
Modern Verse, a selection which  as sufficiently unorthodox (since 
it  reflected to a certain degree his own tastes and friendships) to 
arouse hostile criticism. At the same time he wrote a number of 
important plays; the N6 theatre, to which Pound had introduced 
him, provided a framework drama designed for a small audience 
of initiates; stylized, intimate, capable of using to the full the 
resources of mask, mime. dance and song, and of conveying- 
in contrast to the public theatre-his own recondite symbolism. 
So we have Four Plays for Dancers (192 I ) ,  Calvary (1930) and 
The  Resurrection (1931); in more normal technique. The Cat and 
the Moon (19241, The Words Upow the Window Pane (pub- 
lished 1934); the translation of Sophocles' Oedipus Rex (1928). 
These were followed in 1934 by two versions of A Full Moon in 
March, together with some important poems related both to the 
Irish political scene and to his renewed interest in Indian philoso- 
phy, as evidenced by his part translation of The Ten  Princifial 
Upanishads ( 193 7). 

In  1922 Yeats was elected a senator of the Irish Free State. 
and became (as he to some extent remained) the "sixty-year old 
smiling public man." I n  1923 he was awarded the Nobel prize for 
literature) which he celebrated in the essay "The Bounty of Swe- 
den." Thenceforward may be traced an  increasing disillusionment 
with the Irish scene. Lady Gregory. who had been for nearly 40 
years his friend, patron and co-worker, died in 1932; Coole park. 
where so much of his poetry was written. became desolate. Xn 
increasing preoccupation (like that of his master Swift) with the 
problem of the One and the Many culminated a t  the last in the 
pamphlet called On the Boiler (1939) of which the setting is Sligo 
quay. I n  Last Poems (1939) many previous themes are gathered 
up, rehandled, with an immense technical range; using (in par- 
ticular) ballad rhythms and dialogue structure. x i th  an  undimin- 
ished energy. as he approached his 70th year;  and culminating in 
Under Ben Bulben and his own Epitaph. Of drama there are the 
complex and many leveled play The Herne's Egg (rejected. typi- 
cally, by the Dublin stage for religious reasons) ; the mysterious 
Deatlz of Cuchulain; and the brief but important Purgatory, which 
T .  S. Eliot has recognized as among the most important contribu- 
tions to the verse drama of the 20th century. I t  is noteworthy 
that one of the Last Poems-"Cuchulain Comforted"-was dic- 
tated a few hours before his death, which took place a t  Roque- 
brune in the south of France on Jan. 28. 1939. The body lay in a 
cemetery there during Jt'orld War 11, until (in accordance with 
his wishesj it was brought back for burial in the churchyard a t  
Drumcliff. near Sligo, under the s h a d o ~ -  of Ben Bulben. 

Had Teats ceased to write at the age of 40, it is probable that 
we should value him as a minor poet, writing in the dying Pre- 
Raphaelite tradition that had drawn for a time r e n e ~ ~ e d  beauty 
and poignancy from the Celtic revival. There is no precedent in 
literary history for a poet who produces his greatest work between 
the ages of jo and 7 j .  The work of this period takes its core of 
being from his long and dedicated apprenticeship to poetry, so 
that, finally "words obey my call"; from his experiments in a 
wide range of forms of poetry, drama, prose; from the consolida- 
tion of his own spiritual growth and physical experience. into the 
f r a m e ~ o r k  of his own mythology. This last. from which arises the 
distilled symbolism of his great period. is not always easy to un- 
derstand; nor did Yeats intend its full meaning to be apparent 
except to those who had followed his thought and who were con- 
scious of the tradition in which he worked. His own cyclic view 
of history suggested a recurrence and convergence of images, so 
that they become multiple and enriched; and this progressive en- 
richment (which involves the consideration of his work as a unity) 
may be traced throughout his life. Among such dominant images 
are Leda and the Swan. Helen and the burning of Troy ;  the Tower 
in its many forms; Byzantium and its mosaics; sun and moon; the 
burning house; cave, thorn tree and well; eagle, heron, sea gull, 
hawk; blind man, lame man and beggar; unicorn and phoenix; 
horses, hound and boar. Yet,  though traditional, these images are 
continually certified, validated, by their alignment with his o\vn 
experience, and it  is this that gives them their peculiar vital qual- 
ity. I n  the verse they are often shaped into a strong and proud 
rhetoric. that "high breeding" of style. or into the many poetic 
tones of which he was master. All are informed by the two quali- 
ties which he valued and retained in old age, "passionx-"cold 
passion

q

-and "joy." 
BIBLIOGRAPHY.-The bibliography of Yeats is vast and complicated, 

and is best studied through Allan Wade's A Bibliography o f  the Writings 
o f  W .  B .  Yeats  (London, 1951 ; New York, 1952). Since his poems 
(and on occasions his plays) were often meticulously and repeatedll- 
revised between the date of their first appearance and their progress 
through successive editions-and these revisions are an index to the 
growth of his mind-reierence should be made to the Variorunz Edition 
of the poems, ed. by P. .Ult and R. K. .\lspach (New York, 1 9 j 7 ;  Lon- 
don, 1958). Various collections of Letters are indispensable; notably 
Allan Wade's edition of the Letters (London, Toronto, 1954), Letters 
on Poetry t o  Dorothy Wellesley (Oxford, New York, 1y4o), J .  B. 
Seats's Letters to  His Son,  ed. by j. M. Hone (London, 1944;  Sew 
I'ork, 1946). The amount of critical literature is considerable, ind is 
increasing yearly; see the Cantbridge Bibliography of Engli.qh Litera- 
ture; J.  M .  Hone, W .  B. I'rats, 1865-19.79 (London, 1942; Sew York, 
1943) ; L. MacNeice, T h e  Poetry o f  W .  B .  Yeats  (London, S e w  I'ork, 
1941) ; Grahani Hough, The  Last Ronzantics (London, 1949; Scw Uork, 
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1950) ; R. Ellmann, Yeats, the M a n  and the Masks (New York, 1948; 
London, 1949), T h e  Identity of Yeats (New York, London, 1954) ; 
A. Norman Jeffares, W. B. Yeats :  Man and Poet (London, New Haven, 
Conn., 1949) ; T. R. Henn, T h e  Lonely Tower:  Studies in the Poetry o f  
W .  B. Yeats (London, 1950; New York, 1952) ; J.  Hall and M. Stein- 
mann (eds.), T h e  Perlnanence o f  Yeats  (New York, 1950) ; F. Kermode, 
T h e  Dancer (London, 1957) ; F. A. C. Wilson, W. B. Yeats and Tradi- 
tion (London, 1958). (T. R. HN.) 

YELLOWBIRD, a name applied in the United States to the 
American goldfinch (Astragalinus tristis) and to the yellow war- 
bler (Dendroica petechia) . See GOLDFINCH, WARBLER. 

YELLOW FEVER is an acute infectious disease of tropical 
and subtropical regions that is capable of devastating invasions 
of the temperate zones. The disease is caused by one of the 
smaller viruses ( q . v . ) ,  which is also infective to all species of 
monkeys and to certain species of galagos, opossums and rodents. 
The virus is transmitted among susceptible hosts by any of sev- 
eral species of mosquitoes. 

History a n d  Distribution.- There is considerable uncertainty 
concerning the origin of yellow fever. Although West Africa has 
been regarded as the home of the virus, there is no account of an 
outbreak suggesting yello~v fever along the west coast of Africa 
until well over a century after the Columbian voyages. On the 
other hand, the early Spanish explorers to the new world reported 
a highly fatal epidemic disease characterized by bloody vomiting. 
That the disease had long been known in Central America and the 
coastal regions of the adjacent South American continent is sug- 
gested by the Maya chronicles, which speak of an outbreak of 
bloody vomiting (xekik) that ravaged Yucatan in 1484. Similar 
outbreaks (matlazahuatl) in southern Mexico appear to have 
wiped out coastal settlements in pre-Columbian times. 

For more than 200 years yellow fever was one of the great 
plagues of the world. The tropical and subtropical regions of 
America Jyere subjected to devastating epidemics, while serious 
outbreaks occurred as far north as Boston and as far away from the 
endemic centres as Spain, France, England and Italy. During this 
period, appalling epidemics swept repeatedly over the West Indies, 
Central America and the southern United States, decimating popu- 
lations, paralyzing industry and trade and holding the people of 
these regions in a state of perpetual dread. 

Philadelphia suffered 20 epidemics, New York city 15, Boston 8 
and Baltimore 7 .  The last outbreak in the United States occurred 
in 1905, when New Orleans was invaded as were other ports of the 
south. 

There are kno~irn to be two substantially different patterns of 
transmission of the virus. They are: (1) urban or classical yellow 
fever, in which the transmission is from man to man by the AL;des 
aegypti mosquito; and ( 2 )  jungle yellow fever, in which man may 
become involved incidentally in a forest cycle in which the mam- 
malian host is usually a monkey and the transmitting mosquito 
may be one of a number of forest-living species. Until well into 
the 20th century, urban yellow fever was the only cycle known. 
Carlos Finlay of Havana, Cuba, in 1881 advanced the thesis that 
the infectious agent was transmitted by the mosquito now known 
as Aedes aegypti (then called Stegonzyia fasciata). Proof of this 
was established in 1900 by the Yello~v Fever commission of the 
U S ,  army under Maj. Walter Reed (9.v.) by experiments using 
human volunteers including the members of the commission. I n  
1932 unquestionable yellow fever in the absence of Aedes aegypti 
mas encountered in Espirito Santo, Braz. 

I t  mas then recognized that a similar situation had long existed 
in various parts of Colombia. Studies in both Brazil and Colombia 
demonstrated the second type of cycle in the tropical forest involv- 
ing animals and forest mosquitoes and not requiring the presence 
of man. 

With the discovery of the jungle habitat of the virus, it became 
apparent that it  was constantly present over a huge area of South 
America, which could be described roughly as the drainage areas 
of the great rivers Magdalena, Orinoco and Amazon, and extending 
up the eastern slopes of the Andes mountains to about 1,500 m. of 
elevation and as far south as Bolivia. 

Later it Tvas found that the virus was established in the forests 
of tropical Africa save in regions at  high altitude. Again, the river 

systems delineate most of the endemic region: the Volta, Niger, 
Cross, Congo and Zambezi rivers and the upper portion of the Nile. 

Because of the effective campaigns for the eradication of ABdes 
aegypti throughout South and Central America, only sporadic cases 
infected in the forest have been encountered in Latin America since 
1934. In  Africa, however, a case of jungle origin rarely is recog- 
nized because of the vast preponderance of Aedes aegypti trans- 
missions in the villages. 

An important exception is the Republic of the Congo, where 
suppression of Aedes aegypti and an effective diagnostic system 
(viscerotomy) have permitted the identification of many cases of 
true jungle yellow fever. 

Urban outbreaks have not been seen along the east coast of 
Africa. and the disease is unknown in India and the countries of 
the far east. 
The Virus.-The yellow fever virus multiplies in the living 

cells of certain species of animals and mosquitoes. Extraordi- 
narily large concentrations of virus may occur in the blood of some 
mammalian hosts. Not only may the virus multiply in the intact 
animal or insect, but it generally grows excellently in embryonic 
cells in tissue culture. 

While Walter Reed had shown that yellow fever mas caused by a 
virus, experimental work awaited a susceptible animal. The West 
African Yellow Fever commission found that the rhesus monkey 
from India would become fatally ill from the West African yellow 
fever virus. Later the white mouse was also shown to be suscep- 
tible, permitting the development of practical methods for demon- 
strating immunity. 

Cl inical  Features.-After the bite of the infecting mosquito, 
there is an incubation period of several days while virus is multi- 
plying within the body. The onset of symptoms is characteris- 
tically abrupt, with headache, severe backache, rapidly rising fever, 
nausea and vomiting. In  severe cases there is hemorrhage into the 
mucous membranes, so that vomiting of dark, altered blood is one 
of the classical manifestations. Because the virus injures and de- 
stroys liver cells, jaundice is common, and is reflected in the name 
of the disease. 

The course of the disease is rapid. Convalescence is prolonged, 
but recovery, when it occurs, is remarkably complete and accom- 
panied by a lifelong immunity. Mortality varies greatly, depend- 
ing upon the strain of virus and to some extent upon race. 

There is no specific treatment for yellow fever. Good nursing 
and supportive care are important in maintaining comfort and re- 
ducing mortality. 

Epidemiology.-Free yellow fever virus may be found circu- 
lating in the blood stream during the first four to six days of the 
illness. The mosquito vector must feed during this period if i t  is 
to receive an infective dose. Thereafter, about 12 days must pass 
before the virus has multiplied in the mosquito so that the salivary 
glands of the insect have become infective. Henceforward, it  will 
discharge a small amount of virus through its proboscis each time 
it takes a neQ- blood meal. If the animal or man that is bitten is 
susceptible, a new case of yellow fever virus infection results and 
the cycle begins again. 

Classical or urban yellow fever involves only man and Aedes 
aegypti. Concentrations of population, a house-loving mosquito 
vector and the introduction of the virus furnish the necessary con- 
ditions for an epidemic. In  the tropical forest. similarly, the 
spread and maintenance of the virus is dependent upon the density 
of susceptible animals and the efficiency of the transmitting mos- 
quitoes. 

Migration of the virus may occur through travel of either the 
infected animal or man or the virus-carrying mosquitoes. The di- 
rect flight of mosquitoes is generally limited, but winds may carry 
them long distances. Mosquitoes, like man, may also enjoy the 
facilities of the airplane. In  nature, speeds are more moderate. 
For example. in the Central American outbreak that began in 1948, 
the progression northward as shorn by both human and monkey 
infections was at  an average speed of 13 mi. per month. 

In  South America, the chief vector mosquito in the forest be- 
longs to the genus Haemagogz~s. The species most frequently 
implicated in the Amazon and Orinoco watersheds is H. spegazzinii 
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falco. From the central portion of Colombia northward the genus 
is complex, and more than the one species may participate in the 
transmission. There are a few other forest mosquitoes in tropical 
America that under certain conditions appear to be able to spread 
the virus of yellom fever. 

The forest mosquito of tropical Africa that fills the role of 
Haemagogus in tropical America is Aedes africanus. Like its 
American counterpart, it breeds in tree holes and exhibits a marked 
preference for the forest canopy. Unlike Haemagogus, which bites 
only by day, A. africanus becomes active at  dusk and may bite 
through the night. These biological differences are of the greatest 
importance; the forest infections of man are acquired during day- 
light where Haemagogus is the vector, but, because there is little 
human contact with the forest after dark in tropical Africa, trans- 
mission of yellow fever to man by Aedes africanus must be rare. 

Another mosquito, Aedes simpsoni, has been found to predomi- 
nate in carrying the virus from monkeys to. man. especially in the 
eastern portion of equatorial Africa. 

In  South and Central America, some of the monkey species. but 
especially the howlers (A loua t ta j ,  exhibit high mortality. Gen- 
erally,  he other susceptible animals show a similar ease of infec- 
tion with the virus but do not become appreciably ill. The African 
monkeys generally behave as the Cebus of South America in that 
they may be readily infected and circulate virus adequate to infect 
mosquitoes without showing signs of illness. A notable exception 
is the bush baby (Galago) ,  some of uhich show high fatality with 
yellow fever virus infections. 

As a generality, all the mammals that are susceptible to the virus 
produce antibodies and, if they survive the acute disease. are 
thereafter immune for life. The monkey behaviour thus has many 
parallels with the human case, and careful study of the blood anti- 
bodies of animals may serve to reconstruct the past history of a 
forest region with respect to the passage of yellow fever virus 
through the area. 

Prevention.-Yello~v fever is an outstanding example of a 
completely preventable disease. Originally, the control of Atdes 
upgypti mosquitoes was the only preventive procedure available. 
The success of the campaign against these mosquitoes made pos- 
sible the Panama canal Later it appeared more economical to 
eradicate the mosquito than merely to control it. and all of South 
and Central America and Mexico have been freed from this daa- 
gerous mosquito. 

Live virus vaccines, capable of producing active immunity uith- 
out clinical illness, are the second great preventive measure. 
French vorkers hdve used an attenuated neurotropic virus in 
mouse brain for the successful immunization of millions of per- 
sons, especially in Africa. In  the United States, workers of the 
Rockefeller foundation produced the 17-D vaccine strain by pro- 
longed cultivation of the Asibi strain in embryonic chick tissues. 
The vaccine made from gro~ving the 17-D virus in chick embryos 
has been employed for the immunization of millions o i  people all 
over the world. 

Eradication of the Aedes aegypti mosquito gives effective pro- 
tection to the populace of cities. JtThere people must travel or 
live in regions where the forest cycle of the virus is maintained. 
then individual immunization is necessary. In jungle yellow fever 
areas, human cases will continue as long as there remain unim- 
munized persons, for there is no known practical way of elimi- 
nating the virus of yellow fever from the vast tropical forests of 
South America and Africa. 

See also references under "Yellow Fever" in the Index volume 
BIBLIOGRAPHY.-"Y~~~OW Fever Symposium" in Am. J .  Trop .  Aved., 

vol. iv, no. 4 (July 1955) ; Yellow Fever: A Symfiosium in Com- 
?newtoration oj Carlos Juan Finlay (1955) ; F .  L. Soper in Clznical 
Tropical Medicinr, ed by Z .  T. Bercovitz, ch 32 (1944) ; W. A. Sawyer, 
"Yello\v Fever," in Oxford Medicine, ch. 31 (1945) ; Yellow Pevev, ed. 
by G .  K. Strode (1951) ; Rockefeller Foundation Annual Reports 
(1918-50) ( J .  C. BU ) 

YELLOW POPLAR: see TULIP TREE. 
YELLOW RIVER: see HWANG-Ho. 
YELLOWROOT, a small North American shrub (Xantho-  

rhiza simplirissima) of the crowfoot family (Ranunculaceae, q . ~ . ) ,  
found in woods from western New York to Kentucky and Florida. 

I t  has smooth stems, one to two feet high, with yellow wood, long 
yellow roots. parsleylike leaves and small purplish flowers in slen- 
der drooping clusters. I t  is sparingly planted for ornament. Yel- 
lowroot is also applied to the goldenseal (Hydms t i s  canadensis) 
and goldthread (C'optis trijoliu) . 

YELLOW SEA (HUAXG HAI), a large inlet of the Pacific 
ocean (area about 18o.ooo sq.mi.) lying between Korea and China. 
The Strait of Chihli between the Liaotung and Shantung peninsulas 
links the Yellow sea on the northwest with the Gulf of Chihli 
(Po Hai) and the Gulf of Liaotung. To the south the Yellow sea 
merges with the East China sea along a goo-mi. line between the 
southwestern tip of Korea and the coast of Kiangsu province south 
of the Shantung peninsula. The Yellow sea is shalloxv with a maxi- 
mum depth of about 2 5 0  ft., lying entirely above the continental 
shelf. 

Although some warm, saline water from the Japanese (Kuro- 
shio) current enters the Yellow sea. water temperature and salinity 
are highly variable and strongly influenced by an inflow of fresh, 
silt-laden water from major rivers. Of these: the Yellow river 
(Huang Ho). flowing into the Gulf of Chihli. is the most important. 
One of the most heavily silt-laden of the ~vorld's major rivers, the 
Yello~v discharges an estimated I j.ooo,ooo.ooo cu.yd, of sediment 
per year, hence the name for both river and sea. The Huai river 
reaches the Tellow sea south of the Shantung peninsula, a course 
also followed by the Yellow river at  various periods during the past 
and most recently during the years 1933-47 To th t  north other 
important rivers are the Pai, the Liao and the Ualu in China and 
the Taedong and Ban in Korea. 

Kone of these rivers is important for water transport, and port 
development is handicapped along much of the shore line by silting 
and the substantial tidal fluctuations. However, the areas adjacent 
to the Yellow sea are densely populated and agriculturally produc- 
tive. Mineral and manufaxturing industries were being rapidly 
expanded in the second half of the 20th century, especially in north 
and northeast China. with a consequent potential for substantial 
import-export traffic through the Yellow sea. Ports such as Tsing- 
tao. Chefoo, Tientsin, Hulutao, Port Arthur, Dairen and Inchon 
are signiiicant for both coastal and overseas commerce. 

Although statistics are lacking, fishing is of undoubted impor- 
tance in view of the population pressure in the adjacent areas and 
the abundance of fish in the waters above the continental shelf. 
Fishing villages dot the hilly, indented coasts of the Shantung a i d  
Liaotung peninsulas. Also Korea is an important fishing nation, 
with its major concentrations of population in the area facing the 
Yello~r Sea. (T ,  P.. S.) 

YELLOW SPRINGS, a village of Ohio, U S . ,  is located in 
Greene county 9 mi. S. of Springfield, 9 mi. N. of Nenia and 18 mi. 
E. of Dayton, in the Dayton metropolitan area. The village. which 
was incorporated in 18 56, was named after a local spring originally 
the site of a resort and health spa during the period 1820-80. Xnti- 
och college, a private, nonsectarian, coeducational. liberal arts in- 
stitution was founded there in 18j2 ~ ~ i t h  Horace Mann ( r / .c . )  as 
its first president. Over the years, the college became known for 
its high academic standards. its pioneering leadership in the field 
of education, its alternating T+-ork-study program and the affiliated 
research organizations of the Charles F. Kettering foundation and 
Fels Research institute for the study of human development. 
The teaching and research faculty numbers about 1 2 j  and over 
1 . 2 0 0  students are enrolled representing 44 states and 13 foreign 
countrieb. 

The local industries are diverse, producing aluminurn castings. 
molded rubber products, electronic equipment. stained glass. gran- 
ite surface plates. bronze art casting and most of the nation's 
bookplates. The national headquarters of the American IIuinanist 
association as well as Commun~tv Service Inc. are located there. 

(J. F. LY.) 
YELLOWSTONE NATIONAL PARK, oldest and best 

kno~in  of the United States national parks, uas  established by con- 
gress March 1. 1872, as the first extensive !and area set aaide and 
preserved by any government for the benefit and enjoyment of the 
people for all time to come. 

The park includes 2.'21.j73 ac.. including 8 566 ac. of nonfed- 
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era1 land, and is surrounded by national forests-the Gallatin on 
the north, Shoshone on the east; Teton and Targhee to the south 
and the Targhee and Gallatin on the west. The park is bordered 
on the east and south by lyyoming, on the west by Idaho and 
Montana and on the north by Montana. 

Volcanic plateaus. with an average elevation of 8,000 ft.. com- 
pose most of the park. High rugged mountains flank and protrude 
into it on the northwest, north and east. The peaks along the 
northwest are the Gallatin range. with the 10.992-it. crest of Elec- 
tric peak being the park's second highest. The majestic Absaroka 
range forms an unbroken barrier along the eastern side, and many 
of its rugged peaks and canyon-grooved mountain masses lie within 
the park. Eagle peak, elevation I 1~360 ft.: the park's highest point, 
is in the southern section of this range. The Sno\v mountains 
stretch their snowcapped summits across the north-just beyond 
the park. The Teton range. one of the most spectacular features 
of the northern Rockies, looms high upon the park's southern hori- 
zon, and its northern foothills approach the park. 

Tellowstone has unusual geologic phenomena. Outstanding 
among these are fossil forests, eroded basaltic lava f l o ~ s .  Obsidian 
cliff-a, black glass mountain-spectacular deep valleys. unique 
landslides. vast bisected plateaus and odd erosional forms. 

Yello~vstone's ~ o . o o o  hot springs find surface expression as steam 
vents; fumaroles. colourful hot pools, mud caldrons. paint pots! 
hot springs and terraces, hot rivers and geysers. Of its 2 0 0  gey- 
sers, many erupt to heights in excess of I O O  ft. Outstanding ther- 
mal zones are: the Upper, ?vlidway. Lower. Norris. R e s t  Thumb, 
Heart lake and Shoshone lake geyser basins, the Mud Volcano area 
and the Mammoth Hot Spring terraces. 

Old Faithful geyser. with its graceful and beautiful column of 
hot water and steam vapour. \\-as named by Gen. Henry I). Wash- 
burn in 1870. Its average eruption interval is 64.j  minutes-in- 
tervals vary from 33 to 93 minutes. Eruptions'last 2; to j minutes 
-~o.ooo to 12.000 gal. of water are discharged. Eruption heights 
average I jo i t .  Although eclipsed in size by other geysers, Old 
Faithful remains the most popular. 

Hot pools of great magnitude provide brilliant splashes of colour 
on the white sinter plains of the geyser basins. Their names sug- 
gest their gemlike beauty-Turquoise. Emerald. Jewel. Sapphire, 
Beryl, Grand Prismatic, Opal and others equally expressive. 

Hundreds of miles of clear streams flow from the park's moun- 
tains and plateaus. Large rivers are the Yellolvstone. Snake, 3ladi- 
son. Lamar. Falls. Bechler. Firehole. Gallatin, Gardner and Gibbon. 
X pattern of creeks, tributary to these rivers, spreads to the crests 
of the mountain ranges. Beautiful waterfalls occur along the 
stream courses. Lakes and ponds dot the forested plateaus. Yel- 
lowstone lake's maximum depth is 320 ft.. surface 139 sq.mi., 
length 2 0  mi.. width 14 mi., shore line 110 mi. and mean surface 
elevation 7,731 i t .  Unexcelled as a place of beauty, it is a sap- 
phire in a jade green forest surrounded by snow-capped mountains. 
Other large park lakes of unusual beauty are Shoshone, Lewis! 
Heart and Grebe. 

The Grand Canyon of the Yello\vstone, sculptured from decom- 
posed rhyolite lava rock! is a colourful gorge 19 mi. long. Its 
greatest depth is 1.540 i t . ,  and its widest point 3,500 ft .  I t  is a 
remarkable display of the work of water, wind, weathering and 
other erosive forces. The brilliant multicoloured walls of red, 
pink, yellow. buff. lavender. white and a thousand combinations 
of these colours are its crowning glory. The rugged pinnacles, 
ridges, spires, sinuous river. white cascades and emerald green 
waters enhance its spectacular character. Two majestic waterfalls 
grace it with their beauty-the Lpper falls drops 109 it., the Lower 
falls 319 f t .  

The park's verdant plant covering varies from microscopic algae 
in hot-5pring runoiis to ioreit trees. The park is yo75 forested, 
and 90% of this is lodgepole pine. The park's eight evergreen 
species are: lodgepole pine, Engelmann's spruce, Douglas fir. sub- 
alpine fir, limber pine, nhitebark pine, Rocky mountain juniper 
and mountain common juniper. Cottonnoods grow along streams 
and aipen stands occur in many sections. Intermontane meadows 
abound, and vqst alpine tundra areas occur above timber line. I n  
season, wild flo~vers splash the landscape ni th  colour. Colourful 

flowers include geraniums, lupines, phacelias, sunflowers, balsam- 
root, fringed gentians, cinquefoils, pedicularis and many more. 
Dainty, rare and less conspicuous plants bloom in secretive wood- 
land environments. Small lakes harbour aquatic plants-their 
surfaces covered with bright yellow wokas blossoms. 

The park fauna, typifying the native animals of the Rocky 
mountain region, runs the gamut from microorganisms to American 
bison. Large mammals-elk, mule deer, moose, bighorn, antelope, 
bison, black bear and grizzly bear-and coyotes are common. 
Wolves, fisher! cougar, white-tailed deer and .~volverines are extinct 
or rare transients. Smaller mammals, otter. mink, badger, weasel. 
marten, beaver. skunk. marmot and many small rodents are com- 
monly seen. The bird list includes 237 species as permanent resi- 
dents and seasonal migrants. Waterfo~vl are especially abundant 
on the lakes and streams. Reptiles and amphibians are not abun- 
dant. The park waters are stocked with a variety of fishes,, and the 
native black-spotted trout is eagerly sought by fishermen. 

John Colter in 1808 first described the Uello~vstone country. 
Daniel T .  Potts, July 8, 1827, wrote a vivid description of West 
Thumb geyser basin. James Bridger, Joseph Meek, Osborne Rus- 
sell and other trappers told of the canyon, lake and geysers. War-  
ren Angus Ferris prepared a comprehensive map of the countryside 
in 1836. In  18j9 an official government party, commanded by 
Capt. W. F. Raynolds, failed to reach the fabled area. The well- 
planned expedition of 18j0, led by General Washburn and Lieut. 
Gustavus C. Doane, explored the area and forcefully promoted the 
establishment of Yellowstone National park. 

BIBLIOGRAPHY.-J. E. Haynes, Haynes Guide to  Yellowstone N a -  
tional Park (1958); M .  D. Beal, The Story o f  ,?fan i n  Yellowstone 
(1956) ; G. I). Marler, T h e  Story o f  Old Faithful (19.~7) ; Louis C. 
Crampton, Early History of Yellowstone ,Vafional Park and I t s  R e -  
lation to  iVationa1 Park Policies (1932) ; W .  B. MeDougall and Herna 
A. Bagglcy, The Plants o f  Yellowstone National Park (19.56) ; E .  T. Al- 
len and Arthur L. Day, Hot Springs of the 17ellowstone LYational Park 
(1935); Annual Reports of the superintendent of the park (1873 et 
seq . ) .  (D. DE L. C.) 

YELLOWSTONE RIVER, U.S.: most productive tributary 
of the Missouri river. is an interstate stream draining southeast 
Montana, north central lb'yoming and a small, northwest area of 
North Dakota. The river and all its principal tributaries-Clarks 
Fork. Bighorn, Tongue and Powder rivers-originate in and re- 
ceive most of their water from the Absaroka, Wind River and Big- 
horn n~ountains. Rising on the slopes of Younts peak in 'Iyyoming, 
the river enters Yellowstone National park and feeds into Yellow- 
stone lake via the southeast arm. Below the lake it plunges 4 2 2  

i t .  in two spectacular waterfalls and enters one of the most mag- 
nificent of all river gorges, the Grand Canyon of the Yello\.\.stone. 
Leaving the park at  Gardiner, Mont., the river turns north to Liv- 
ingston, thence northeast past Billings, Miles City and Glendive. 
crosses the Montana state line and joins the Missouri near Buford, 
N.D. The river system is used primarily for irrigation. I ts  lower 
reaches are generally silt laden but its headwaters are clear, snow- 
fed streams, originating in heavily forested, mountainous areas 
with abundant recreational, fishing and hunting resources. 

The Tello~vstone \\-as unexplored until 1806 when Lieut. TVilliam 
Clark sailed down the river on his return journey from the Pacific. 
&lanuel Lisa. Indian trader, accompanied by John Colter, estab- 
lished the first trading post on the Yello~vstone a t  the mouth of the 
Bighorn river in 1807. In  connection ~\-ith this endeavour, Colter 
visited the Indian tribes south of the river, which, in turn, led to 
his becoming the first white man to see the geysers of Yellowstone 
park. (G. V. SK.) 

YELLOWTHROAT, the name given to a species. with sev- 
eral subspecies, of Sor th  American birds of the passerine family 
hfniotiltidae, the American wood T\-arblers. The best known is the 
Maryland yellowthroat ( G e o t l ~ l y p i s  ti.icl~czs) which ranges over 
the greater part of the United States and southern Canada. 

About five inches long. this bird is olive green above. yellow be- 
low. with black forehead and cheeks in the male. I ts  subspecies the 
tule yellowthroat (G. t. scirpicola) is resident in southern Cali- 
fornia. 

The western yellowthroat (G. t .  occidental is)  is found in s0ut.h- 
eastern California and southwestern Arizona. 



YELLOWWOOD-YEN 
YELLOWWOOD, AMERICAN (Cladrastis krtea), a 

handsome n'orth American tree of the family Leguminosae, 
called also yellow locust. gopherwood and virgilia. Though sorne- 
what rare in the wild state! being found only locally in rich soils, 
chiefly along mountain streams. from North Carolina to Riis- 
souri, i t  is widely cultivated for ornament. The  tree has a short 
trunk branching into a graceful crown, sometimes rising 50 ft., 
with smooth bark, p i n n ~ t e  leaves and fragrant, pealike white 
flowers, I in. long, bornt: in loose drooping clusters, 10 in. to 2 0  

in. long, blossoming in June. The hard strong wood yields a 
yellow dye. 

YEMEN (YAMAN),  a kingdom in the southwestern coastal re- 
gion of the Arabian peninsula, bounded northwest and northeast 
by Saudi Arabia, southeast by Aden arid southwest by the Red 
sea. Area 75,290 sq.mi.; population (1953) about 4,500,000. The 
capital is Sana (q.v.; pop. about 50,000). 

Ptolemy and the ancient geographers in general include the whole 
peninsula under the name o i  Arabia Felix (eudaimon), in which 
sense they translate the Arabic E'aman, literally "right hand," for 
all Arabia south of the Gulf of Aqaba was to the right from their 
standpoint of Alexandria; the Moslem geographers, however, view- 
ing it  from Mecca, confine the term to the regions south of Hejaz, 
i?cluding Asir, Hadhramaut,  Oman and part of southern Nejd. 

Yemen occupies the uptilted edge of a block of ancient land 
forming Arabia. This edge is known as the Jibal or highlands of 
Yemen (average height 9,000 it . ,  highest measured point 12.336 
f t . ) .  T h e  principal town of the Jibal is Ta'iz (pop. about 12,000); 
formerly a large city, in the centre of a comparatively fertile dis- 
trict and a t  the junction of several trade routes. About 30 mi. 
farther north are the small towns of Ibb (6,700 ft.) and Jibla, 
about 5 mi. apart ,  typical hill towns with their high stone-built 
houses and paved streets. Manakha produces the best coffee in 
Yemen. Still farther north, in the mountain mass between the 
Wadi Maur and Wadi Laja! the strongholds of Dhafir, Afar, Haja 
and Kaukaban have long been known for their independence. The 
last-named was once a city of 20,000 inhabitants and the capital 
of a small principality which preserved its independence during the 
earlier Turkish occupation between I j j 6  and 1630. The  lowland 
strip of Yemen, from 2 0  to 30 mi. wide, is known as the Tihama 
and is hot and generally sterile. There are oases, however, near 
the foot of the mountains, fertilized and irrigated by hill streams 
and supporting many large villages and towns. The  most impor- 
tant of these are Zaidiva. Bait a1 Faaih and Zabid in the western 
Tihama, the latter a t&n of 20,000 inhabitants. Hodeida (q.v.) 
is the only port of commercial importance. while Mokha is the old 
centre of the coffee trade. Beyond the crest of the Jibal stretches 
the third natural region of Yemen-the great desert. As it lies 
entirely to the east of the high crest, it has a smaller rainfall than 
the Jibal. I t s  general character is that of a steppe increasing in 
aridity to~vard the east where it merges in the desert, but broken 
in places by rocky ranges. some of which rise 2 , 0 0 0  i t .  above the 
general level and which in the Hamdan district north of Sana show 
evidence of volcanic action. 'This desert is intersected by several 
wadi systems, of which the principal are: in the north those uniting 
to form the lVadi Najran;  in the centre the IVadi Kharid and Shib- 
wan running to the Jauf ;  and in the south the Wadi Bana and its 
affluents draining to the Gulf of Aden. The plateau has a gradual 
fall from the viatershed near Yarim. 8,500 ft .  above sea level, to 
less than 4,000 f t .  a t  the edge of the desert. 

The  northern part nearly down to the latitude of Sana is the 
territory of the Hashid and Baqil tribes. which never submitted 
to the Turks. Sada is an important town on the old pilgrim rcad 
1 2 0  mi. S. of Sana, Khaiwan and Khamr. T o  :he northeast, bor- 
dering on the desert. lies the district of S a j r a n ,  now in Saudi r\ra- 
bia, a mou~ta inous  country with several fertile valleys including 
the Wadi Sa j ran .  Badr and Habuna. all probably draining north- 
east to the Rub' a1 Khali. Farther south is the oasis of Jauf,  a hol- 
low or depress~on, as its name signifies, containing many villages. 
I t  was the focus of the old Minaean and Sabaean kingdoms, kno~vn 
to the ancients through their control of the frankincense trade of 
south Arabia. Ma'in, identified by Halkvy as the seat of the 
former, is on a hilltop surrounded by walls still well preserved. 

Marib, the Sabaean capital, had a great dam to vhose breaking be- 
tween A.D. 542 and j jo tradition ascribes the final decay of Yemen. 
The city was abandoned. probably because o i  the deterioration of 
the country through desiccation, xvhich forced the settled popula- 
tion farther \vestward. where Sana became the centre of the later 
EIimyaritic kingdom. The  Arhab district drained by the IVadi 
Kharid and Shibwan between Sana and the Jauf is covered with 
IIimyaritic ruins. slioxving that the land formerly supported a large 
settled population. Throughout 'lJeinen is found the ?nijul--a ce- 
mented well for the storing of water. These wells have associa- 
tions with Persian influence in the 6th century A.D. South of the 
territory described above are Amraii and Shibam on the road 
leading north from the capital Sana; Dhamar (the seat of an 
ancient university) and Yarim are on the road leading south to 
Aden; and two days' journey to the east is Rada'. 

The inhabitants of Yemen are settled and for the most part oc- 
cupied in agriculture and trade. The  people may be considered 
under four groups: ( I )  the Saiyids or Xshraf. descendants of the 
Prophet. forming a religious aristocracy; ( 2 )  the Qabail or tribes- 
men, belonging to the Qahtanic or original south .Arabian stock, 
who form the bulk of the population; (3  J the trading class; and 
(4 )  a mixed group mostly of African descent. A Jewish minority 
of 50,000 emigrated to Israel in 1949. 

The kingdom of the Yemen, founded by a revolt against the Ot- 
toman empire led by the imam Yahya ibn Rlohammed ibn Yahya 
Hamid ud-Din in 1904. achieved its full independence in 1913. 
In  1933 it lost its northern province '"iir to Saudi Arabia. 

The imam Yahya, inurdered in Feb. 1938. was succeeded by 
his eldest son. Xhrned ibn Yahya ibn Llohammed Hamid ed-Din. 
The government is patriarchal. An Anglo-Yemeni agreement of 
1951 established diplomatic relations betlveen Great Britain and 
Yenien. Holyever, throughout the mid-1950s there were clashes 
on the frontier between Yemen and the \Vest Aden protectorate 
~vhich the Yemeni government claimed as part of its territory. 
In  1055 a G.S. company secured the first oil and mineral conces- 
sion ever granted by 'l-emen. I n  the same year Yemen established 
diplomatic relations with the C.S.S.R.. and a trade agreement 
was later concluded bet~veen the two countries. During 1957 arms 
were imported in some quantity from the Soviet C'nion and Czech- 
oslovakia. 

The iederation of Yemen with the United Arah Republic 
(formed March 8 ,  1958. and known as the United Arab States) 
was dissolved in Dec. 1961. See also A~au1.4. 

See Hugh Scott, I n  the High Yrnzen, 2nd ed.  ( 1 9 4 7 )  ; .4. Farough?, 
Ilztvodiicing Yenzen (1947) ; (;. F. Heyworth-Ilunne. Al-Yemen.  
.Social, Political and Ecolzonzic Szrrz'r,y ( 1 0 5 2 )  ; Current history and 
statistics are summarized annually in Biitan/zica Hook o f  the Yray. 

/ n  r- U . V \  (r, n, u.,  A , )  

YEN, the monetary unit of the Japanese empire, is divided into 
IOO sen and 1,000 rin.. Under the Gold Standard law of 189; the 
yen has a 'theoretical gold content of 7 jo  mg. of fine gold. but 
Japan's gold reserves are valued under the Gold Reserve Revalua- 
tion 13x1. of 193; 011 the basis of a gold content of 290 mg. per yen. 
The obligation of the Bank of Japan to convert its notes into gold 
was suspended by the Gold embargo of Dec. 13. 1931, and re- 
pealed by the La\v of the Bank of Japan of 1942. From 1036 on, 
the extension of Japanese domination to parts of China and south- 
east Asia brought under the control of the Bank o i  Japan (q.: .)  
the various currencies of the "Greater East Asia Co-prosper~ty 
Sphere." and resulted in the formation of a "yen monetary hloc." 
At the time of its largest expansion, in 1944, the yen bloc in- 
cluded the currencies of &lanchoukuo, iClongolia, northern China, 
central and southern China, Indochina. Malay, Thailand. Burma, 
tlie Philig1)ine.c and the East Indies. The Japanese authorities 
foilo\ved a policy of bringing about a uniform value !I : I ) be t l~een  
the various local currencies and the yen through strict control of all 
movement< of funds and goods between countries of the yen bloc. 

After LVorld \Var I1 the Bank of Japan hvas reorganized. the 
responsibility for setting money policies being assumed by a new 
policy board, comprised of the president o i  the bank and repre- 
sentatives of various financial interests. I n  Jan. 19 jo a ne\iJ 1.000- 
yen bank note was introduced. The official value of the yen in 
1957 was 360 to the L.S. dollar. (F. ?\I. T. ; X.) 



YENISEI, a river of central Siberia, U.S.S.R., is one of the 
largest in the world. with a length of 2.538 mi. Its drainage area 
is 1.003,485 sq.mi. The Yenisei is formed by the union of the 
Bolshoi Yenisei, or Bii-Rhem, and the Maly Yenisei, or Ka-Khem. 
These two headstreams rise in the Tuva Autonomous Soviet So- 
cialist Republic and flow westward through tectonic basins to meet 
a t  Kyzyl. Thereafter the Yenisei flows west past Shagonar and 
turns sharply north to cut through the western Sayan mountains 
in a narrow gorge, in places less than 100 yd. wide. In this stretch 
are many rapids. notably those of Bolshoi Porog. The river 
emerges from the western Sayans into another broad, tectonic 
basin. that of Minusinsk in Krasnoyarsk krai. There the 17enisei 
receives its first large tributaries, the Abakan on the left and the 
Tuba on the right. and becomes nearly 1.000 yd. broad and braided. 
As the Yenisei cuts across the northern end of the eastern Savans. , , 

it is once more confined in a single bed, between high granite 
banks. On this section, immediately above Krasnoyarsk, the con- 
struction of a huge barrage and hydroelectric station was begun in 
1956. The station was planned to have a capacity of 4.000.000 
ku,. and the reservoir to hold 105,000,000~000 cu.pd. 

At Krasnoyarsk, the largest town on the Yenisei: the river is 
crossed by the Trans-Siberian railway and transshipment is im- 
portant. 

Below Krasnoyarsk the river follom~s a north-by-~est  course to 
its estuary, along the western edge of the Central Siberian plateau. 
which rises steeply from the right bank. This long. relatively 
straight course is joined by the largest tributaries. the Angara. 
Podkamennaya Tunguska and Nizhnyaya Tunguska. The X7enisei 
gradually widens from 1.500 yd. to 3 mi. At Osinovo, at the north- 
ern end of the Yenisei ridge. rock outcrops narrow the river and 
cause rapids. which impede navigation. Below Dudinka, the 17eni- 
sei turns west and north into a series of distributaries which enter 
the long, narrow Yenisei gulf of the Kara sea. The gulf represents 
the drowned lower valley of the X7enisei. 

The outstanding feature of the basin of the Yenisei is its ex- 
treme asymmetry. Apart from the Abakan in the upper course! 
there are no left-bank tributaries of any size and in many places 
the Ob basin extends to within 50 mi. of the Yenisei itself and 
at  one point to within 6 mi. On the right bank the tributaries 
are large and drain Lake Baikal. much of Transbaikalia and the 
greater part of the Central Siberian plateau. The Yenisei carries 
the largest volume of water of any river in the C.S.S.R., with an 
average annual discharge of 614,477 cu.ft. per second. As with 
most Russian rivers there is a very marked spring maximum, with 
more than half the annual flow. The maximum recorded flow at  
Dudinka was 4.661.547 cu.ft. per second and the minimum 88,287. 
Freeze-up on the Yenisei begins in early October in the lower 
course and mid-October in the upper, but because of the volume 
of warmer water which it brings from the south it freezes later 
than its tributaries. Ice cover is established by the end of October 
in the north and in early November in the upper reaches. Some 
rapids do not freeze at  all. The ice breakup begins in early May 
on the upper river, but not until a month later in the lower reaches. 
This delay causes huge and impressive ice jams, which may do ex- 
tensive damage to riverside installations and cause widespread 
flooding. 

Since 1952, when the Bolshoi Porog was made passable, the Yen- 
isei has been navigable during the ice-free months for its entire 
length to Kyzyl. Below Teniseisk the river is the only line of 
communication other than winter trails. A length of railway con- 
nects the Yenisei a t -  Dudinka to the mining region of Sorilsk. 
The chief ireight is timber, rafted to Igarka on the lower course. 
Igarka is a major sawmilling centre and second only to Archangel 
as a timber-exporting port of the U.S.S.R. For the most part the 
Yenisei basin is very thinly peopled tundra or taiga, but in the 
steppes around Krasnoyarsk and Minusinsk population density is 
much greater and econornic activity, especially mining and agri- 
culture, is well developed. 

BIBLIOGRAPHY.-N. P. Bakhtin. Reka Yenisei (1961) ; L. K. Davydov, 
Gidrografiya S.S.S.R., vol. ii (1955);  I. P. Skorodumova and L. Y. 
Semenov, Kvasnoyarski Krai (1958). (R.  A. F.) 

YEOMAN, a term meaning, first, a class of holders of land 

and second. a retainer, guard, attendant or subordinate official. 
The word appears in M E as seman, aolnnn and yeman;  it does 
not appear in 0 E. I t  is generally accepted that the first part is 
the same word as the German Gau, district, province, and prob- 
ably occurs in 0 E.  as gka in Szidri-gka, Surrey; i e., southern dis- 
trict. and other place names. Yeoman thus meant a countryman, 
a man of the district, and it is this sense which has survived in the 
special use of the mord for a class of landholders. 

The extent of the class covered by the word "yeoman" in Eng- 
land has never been very exactly defined. One of the earliest 
pictures of a yeoman is that given by Chaucer in the Prologue to 
the Canterbury Tales. Here, represented as a forester, he fol- 
1015s the esquire as a retainer or dependant. The yeomen of later 
ages, however, are practically all occupied in cultivating the land, 
although, doubtless from its younger sons. the class furnished 
retainers for the great lords, men-at-arms and archers for the 
mars. and tradesmen for the towns. Medley (Eng .  Const .  H i s t . )  
describes the yeomen of the 15th century as representing on the 
nhole "the small freeholders of the feudal manor." Holinshed, 
in his Chronicle, following Sir T .  Smyth ( D e  republics Ang lorum) ,  
and W .  Harrison (Description of England) ,  describes them as 
having free land worth £6 annually, and in times past 40s., and as 
not entitled to bear arms. They formed the intermediate class be- 
tween the gentry and the labourers and artisans. 

YEOMANRY, the name given to the volunteer mounted 
troops which, together xi th  the militia (q.v.), supplemented the 
armed forces of Great Britain in times of national emergency. 
These bands of cavalry were first formed as the result of the 
Jacobite rising of 1745 : the duke of Montagu and other local mag- 
nates hastened to raise volunteer mounted troops, such as the 
Northampton association and the royal regiment of hunters en- 
rolled by the landowners of Yorkshire. The landed gentry were 
the officers of the force; the tenant farmers served iil the ranks; 
and all provided their own mounts. This constituted the organiza- 
tion envisaged by the Militia acts of 1757 and 1763 and adopted in 
1794. The Provisional Cavalry act rendered every owner of ten 
horses, either personally or in a group, responsible for furnishing 
one trooper; but this was later amended to clear the way for volun- 
tary enlistment, sweetened by generous bounties. The threat of a 
French invasion in 1803 greatly stimulated recruiting, both for the 
county yeomanry and the urban light horse volunteers, and the 
opportunity was therefore taken to abolish the limitations on the 
place of service within Great Britain. Despite the diminished 
threat of invasion, the yeomanry remained under arms, subse- 
quently supporting the civil power in such disturbances as the 
Peterloo tumult of 1819 and the Chartist riots. 

From 1849 to the outbreak of the South African War in 1899, 
houever, the yeomanry declined in strength and enthusiasm (save 
for a brief period during the French war scare of 1852), the total 
of the force shrinking from 44,000 to 10.000. The call for mounted 
troops, capable of shock action with the sm-ord and missile action 
with the rifle, to take the field against the Boers, met with an in- 
stant response from the yeomanry. In  all, more than 34,000 
volunteered and were accepted for service. for nhom the standing 
yeomanry organization furnished the cadres and training. Yeo- 
manry hill, near Nooitgedacht on the Megaliesburg range, com- 
memorates one of the corps' more notable exploits during the war. 

In  1901, William Brodrick, as secretary for war, remodeled the 
yeomanry on the basis of four squadrons to a regiment, legislating 
for a total force of 35,000. I n  1907, with Richard Haldane's re- 
organization of the volunteers, the yeomanry became an integral 
part of the new territorial force. 

With the outbreak of World War I in 1914, 53 regiments of yeo- 
manry mobilized, four regiments being brigaded with the regulars 
of the cavalry corps. The first to see action were the Oxford- 
shire hussars, who accompanied the Royal Naval division in the 
brief holding action during the siege of Antwerp. The trench war- 
fare in France and Flanders and in Gallipoli, however, temporarily 
ruled out the use of mounted troops, so that the Scottish horse 
and Lovat's scouts served as infantry against the Turks on the 
peninsula of Gallipoli I t  was not until Gen. Sir Edmund Allenby 
revitalized the campaign in Palestine that the yeomanry could be 



YEOMEN OF THE GUARD--YEOVIL, 
employed in the work for which they had trained, and 14 regi- striking characteristics the same as it was in Tudor times. I t  
ments, including some survivors from Gallipoli, were distributed has consisted from the first of a royal red tunic with purple 
over the divisions making up the desert mounted corps. Follow- facings and stripes and gold lace ornaments. Sometimes the 
ing the third battle of Gaza the yeomanry, without any support sleeves have been fuller and the skirts longer. Red knee-breeches 
from the regular cavalry, scored heavily in the actions of Huj  and and red stockings (white in Georgian period only), flat hat, and 
El Mughaiyir with classic attacks in the best tradition of open black shoes with red, white, and blue rosettes are worn. Queen 
warfare. In  Nov. 1917 the yeomanry led the assault against the Elizabeth added the ruff. The Stuarts replaced the ruff and 
Turkish centre at  Kauwaka and assisted in the capture of the round hats with fancy lace and plumed hats. Queen Anne dis- 
enemy railhead at  Sharia. Opportunities for mounted action, how- carded both the ruff and the lace. The Georges reintroduced the 
ever, were infrequent, and by early 1917 a complete infantry ruff, and it has ever since been part of the permanent dress. Up 
division, the 74th. had been improvised out of 18 yeomanry regi- to 1830 the officers of the Guard wore the same Tudor.dress 
ments, many of which had already had experience of ground corn- as the non-commissioned officers and men, but under William 
bat. I t  was first engaged as a division a t  the second battle of IV. the officers were given the dress of a field officer of the 
Gaza and later participated in the capture of Jerusalem. In the Peninsular period. The weapons of the Guard are a steel gilt hal- 
spring of 1918 it  mas transferred to the western front, where eight berd with a tassel of red and gold and an ornamental sword. 
yeomanry formations had been grouped into machine gun units. The real fighting days of the Guard ended with the Tudor 

?Vith the postwar reduction in the reg:llar cavalry, the greater period, but it was only with the final appearance of an English 
portion of the yeomanry was mechanized, 8 regiments being con- King in battle (Dettingen 1143) that the Guard's function of 
verted to armoured car companies and 25 transformed into artil- attending a sovereign on the battlefield ceased. For a brief 
Iery units. I t  was therefore in these and several other capacities period during the Georgian era the Guard lost to a certain extent 
that the yeomanry, which had ceased to be of a uniform character, its distinctive military character and a custom crept in of filling 
served throughout World War 11, winning particularly warm corn- vacancies with civilians, who bought their places for considerable 
inendation for its versatile work in the western desert. With uni- sums, the appointments being of great value. William IV. put a 
versa1 mechanization and the threat of tactical atomic weapons, the stop to the practice, the last civilian retired in 1848, and the 
traditional functions of the yeomanry became irrelevant to modern Guard regained its original military character. Every officer 
warfare, although every effort was made to maintain the localized, (except the captain), non-commissioned officer: and yeoman must 
close-knit family relationship and traditions. (,See also TERRI- have served in the Home or Indian army or Royal Marines. They 
TORIAL ARMY.) (R. C. H.) are selected for distinguished conduct in the field, and their pay 

YEOMEN O F  THE GUARD, originally "Yeomen of the is looked upon as a pension. 
Guard of (the body of) our Lord the KingH--"Valecti garde The nickname "Beef-eaters," which is sometimes associated 
(corporis) domini RegisH--the title maintained with but a slight with the Yeomen of the Guard, had its origin in 1669, when 
variation since their institution in 1485, of a permanent mili- Count Cosimo, grand duke of Tuscany, was in England, and, 
tary corps in attendance on the sovereign of England, as part of writing of the size and stature of this magnificent Guard, said, 
the royal household, whose duties, now purely ceremonial, were "They are great. eaters of beef, of which a very large ration is 
originally those of the sovereign's personal bodyguard. They are given them daily at  the court, and they might be called 'Beef- 
the oldest existing body of the kind. The first warrants to indi- eaters.' " 
vidual "Yeoman of the Guard" date from Sept. 16, 1485, im- In ~509, Henry VIII., envying the magnificence of the body- 
mediately after the victory of Henry VII. a t  Bosworth (,4ug. 2 2 ) .  guard of Francis I. of France, decided to have a noble guard of 

The first official recorded appearance of the king's bodyguard his own, which he accordingly instituted and called "The Gentle- 
of the Yeomen of the Guard was a t  the coronation of its founder men Speers." I t  was composed of young nobles gorgeously 
Henry VII. a t  Westminster Abbey on Oct. 31, 1485, when it attired. In  1539 the guard was reorganized and called "Gentlemen 
numbered 50 members. That number was rapidly increased, for Pensioners." That title it  retained till William IV.'s reign, when 
there is an authentic roll of 126 attending the king's funeral in the corps regained its military character and received their present 
1509. Henry VIII .  raised the strength of the Guard to 600 when designation, "The Honourable Corps of Gentlemen-at-Arms." 
he took it to visit Francis I. of France at  the Field of Cloth of See The History of the King's Body Guard of the Yeome% of the 
Gold (9.v.). In  Queen Elizabeth's reign it numbered 200. The Guard, by  Colonel Sir Reginald Hennell, D.S.O., Lieutenant of the 
corps was originally officered by a captain (a post long associated Yeomen of the Guard (1904). 

with that of vice-chamberlain), an ensign (or standard-bearer), a YEOTMAL, a town and district in Bombay state. India. The 
clerk of the cheque (or chequer roll, his duty being to keep the roll town, 85 mi. S.W. of Nagpur, stands on an elevated plain at about 
of every one connected with the household), besides petty officers, 1,400 ft .  The population in 1951 was 35.980. I t  was formerly 
captains, sergeants or ushers. In  1669 Charles 11. reorganized the the headquarters of the Wun district but in 1905 the new district 
Guard and gave it a fixed establishment of 100 yeomen, officered of 'lTeotmal was established, the old Wun district being renamed, 
by a captain, a lieutenant, an ensign, a clerk of the cheque and with additions from the district of Basim. Cotton ginning and 
four corporals, which is the present organization and strength. pressing are the main industries. The town is also the chief trading 
The captaincy is now a ministerial appointment filled by a noble- centre of the district, being connected by a road, 29 mi. long, x i th  
man of distinction under the lord chamberlain, and the old rank Dhamangaon on the Central railway, while a narrow-gauge line 
of "corporals" has been changed to "exon," a title derived from connects it through Darhwa and Karinja with Murtizapur on the 
"exempt," i .e. ,  exempted from regular regimental duty for em- main line. 
ployment on the staff. Formerly officers on the active list were YEOTMAL DISTRICT has an area of 5,246 sq.mi. Yeotmal is a 
given these appointments in addition to their own. large cotton-producing district, but its upland is less fertile than 

The original duties of the Guard were of the most compre- the average of this region. The greater part of the district is 
hensive nature. They were the king's persona1 attendants day drained by the Penganga river, which joins the Wardha in the 
and night a t  home and abroad. They were responsible for his southeast corner. There are large forest reserves in the south and 
safety not only on journeys and on the battlefield, but also within southeast in which game abounds. There is a considerable aborigi- 
the precincts of the palace itself. In  Tudor times the Yeomen nal element of Gonds and Kalams in the xilder portions. The 
of the Guard alone were entrusted with the elaborate formality (1 961) population was 1,097,973. There is coal a t  Pisgacll in Wun 
of making the king's bed. Another of their duties still retained talzlka near the Wardha river. The climate in the uplands is 
is the searching of the vaults of the houses of parliament at the cool and the rainfall (41 in.) plentiful. 
opening of each session, dating from the "Gunpowder plot," in YEOVIL, a market town and municipal borough (1854j in the 
1605, when the Yeomen of the Guard seized Guy Fawkes and Ueovil parliamentary division of Somerset, Eng., 26 mi. E.S.E. 
his fellow-traitors and conveyed them to the Tower. of Taunton by road, standing by the river Yea and near the Dorset 

The dress worn by the Yeomen of the Guard is in its most border. Pop. (1061) 24,552. Area 3.5 sq.mi. h road centre in 



the middle of a large agricultural area, Yeovil also has industries 
including the long-established gloving and leather dressing trades ; 
processed food. and light engineering, especially the making of 
aircraft such as helicopters. The parish church dates from c. 
1380 and is known as the "lantern of the west." 

YERBA BUENA (Micronzeria chamissonis). a pleasantly 
aromatic North American herb of the mint family (Labiatae, 
q.v.),  found in x~oods from British Columbia to southern Cali- 
fornia. I t  is a slender perennial. with trailing stems six inches to 
two feet in length, roundish, short-stalked leaves, one-half to one 
inch broad. and delicate, two-lipped, white flowers, borne on hair- 
like stalks usually singly in the leaf axils. 

YERBA MANSA (Anemopsis californica), a North Ameri- 
can herb of the lizard's-tail family (Saururaceae), found in wet 
qa,line p lace  from western Texas to central California and south- 
ward to Mexico. I t  is a perennial with upright stems, six inches 
to two feet high. springing from aromatic, creeping rootstalks, and 
astringent, slightly spicy foliage. The flowers are borne in termi- 
nal spikes, j to ~j in. long, surrounded at the base by a circle of 
conspicuous white bracts; the fruit is a capsule, splitting open 
from the top. The Spanish settlers in California used the plant 

to the Russians under Gen. I. F. Paskevich. I n  1920 i t  became 
capital of the Armenian S.S.R. and grew rapidly. (R. A. F.) 

YERKES, ROBERT MEARNS (1876-10 j6 ) ,  U.S. psycho- 
biologist, authority on the great apes and especially on the chim- 
panzee, was born in Breadysville. Bucks county, Pa., on May 26, 
1876. After graduation from Ursinus college he took a Ph.D.  de- 
gree at  Harvard. remaining on the faculty there until the U.S. 
entered World War I in I y I 7. .kt Harvard he established the Lab- 
oratory of Comparative (Animal) Psychology. During the war 
he was in charge of the psychological testing of 1,726.000 men who 
entered the U.S. army. From 1924 until his death he was associ- 
ated with Yale. 

I n  1930 Yerkes established at Orange Park, Fla., the Yale Lab- 
oratories of Primate Biology (in 1942 renamed in his honour the 
Yerkes laboratories). a unique centre for the study of the neural 
and physiological basis of behaviour. He assisted in establishing 
the Xational Research council in Washington. D.C..  and gave im- 
portant service to a number of scientific societies and academies. 
Among his published books and papers, the most significant per- 
haps are Tlzc Grcat Apes: a Stz~dy of A?zthropoid Life, with Ada 
kt'. Yerkes ( 1929 ) ,  and Cizimpa~zzees: n Laboratory Colony 

medicinally. (1043). He  died Feb. 3, 1956, i n - ~ e w  Haven, Conn. (L. CAR.) 
YERBA  MAT^: see  MAT^. YERSIN, ALEXANDRE ~ M I E E  JOHN ( I  ~ 6 ~ - 1 ~ 4 ~ ) ,  
YERBA SANTA (Eriodictyon cnlifornicum'! a North ~ \ ~ i ~ ~  bacteriologist, \\,as born at Aubonne on Sept. 2 2 ,  1863, and can balsamic shrub of the waterleaf family (Hydrophyllaceae), studied at Lausanne, Marburg and Paris. He  was associated with 

native to and ridges from south pierre Roux (q,v,)  in his researches on the diphtheria serum at  the 
California to southern Oregon. I t  grows from two to eight feet Pasteur institute. With Roux he made fundamental studies in 
high. bearing narrowly lanceolate leaves. which are very glutinous- which they discovered the existence of diphtheria toxin (1889-qo), 
resinous above and densely white-woolly below. and bluish or white and continued his researches in China and French The 
flowers in loose clusters. The Indians and early Spanish settlers plague bacillus was discovered by him in Hang Kong in 1894. 
made extensive medicinal use of the bitter-aromatic leaves; the S. Kitasato (q.v.) simultaneously making the same discovery. I n  
Indians also chewed and smoked them. 180 5 Yersin prepared a serum to combat the disease. Under Chi- 

YEREVAN E R E v A ~ ,  E R 1 v A ~ ) ,  the capita1 the nese government auspices he founded a branch of the Pasteur in- 
Armenian Soviet Socialist Republic, U.S.S.R., is located on the 

stitute a t  Canton, yersin also established a similar institution at 
Razdan (or Zanga') river: a tributary of the Aras, 14 mi. from the Nha Trang, Annam, of which he became director, H~ was amarded 
Turkish frontier and 110 mi. S. of Tbilisi. Pop. (1959) 509,340. the ~~~~d prix L~~~~~~ by the paris A;\cad~mie des sciences in 
The twin peaks of &It. Ararat across the frontier and Mt. Aragats 1927, H~ died in ~~~~~h ~ ~ d ~ ~ h i ~ ~ ,  ~~~~h 2 ,  1943. 
and Xzhdaak to the northwest and northeast form a striking setting YERWA-MAIDUGURI (commonly M ~ ~ ~ ~ ~ ~ ~ ~ ) ,  capital 
to the city. which has an attractive appearance with its tree-lined of B~~~~ province, ~~~~h~~~ ~ ~ ~ i ~ ~ ,  p ~ i ~ ~ ~ i ~ ,  lies on the banks 
streets and squares. I n  addition to its administrative function of the seasonal river ~l~ in savanna country about 1.160 f t ,  above 
Yerevan is an important industrial centre. Its chemical industry sea level and about 70 mi, S,W. of ~~k~ chad ,  pop, (1953) 
manufactures synthetic rubber and plastics; engineering products 56,740; (1959) 60:000, ~ ~ ~ ~ d ~ d  in 1907 as a ~ ~ i t i ~ h  military sta- 
include electric machinery (such as mobile generators) and lamps, tion, &faiduguri grew rapidly and replaced the old Bornu capital, 
cables. compressors, turbines and machine tools. Clocks, textiles K ~ ~ ~ ~ ,  ~t is spacious modern in plan, but with 
and clothing, shoes, wines and foodstuffs are also produced. Power typical of the ~~~~~i and the shuwa ~~~b~ who make up most of 
for the city comes from the "cascade" of hl'droelectric plants the population. The palace of the shehu of Bornu (completed 
on the Razdan, one of which is located at Yerevan. The city is 1954). in Moslem style, dominates the town and its modern trad- 
also the cultural centre of the republic, with an academy of sci- ing establishments. There are a general hospital, schools, a train- 
ences founded in 1943, a state university founded in 1920, a music ing centre for  \Tomen teachers, a government craft school and the 
conserx-atory and pedagogic, agricultural. medical, veterinary and offices of the Native authority (1958). 
polytechnic institutes. There are theatres of Armenian opera and Astride the historic pilgrim route from Senegal to Mecca, 
ballet. of Armenian drama and of Russian drama, and the Arme- &laiduguri is linked by road eastlyard to Fort Lamy; southward to 
nian state museum. The Matenadaran archives hold a rich collec- yo la  and the Southern Cameroons; and \\restward to Kana (373 
tion of ancient Armenian manuscripts, such as the Lazarus Gospel mi , )% Kaduna (573 mi.) and Lagos (1,043 mi.). The airport, j+ 
of 887 and fragments of even earlier date. Among notable build- mi, \v., is used by internal services. Yerwa! derived from the 
ings is the 16th-century Turkish fortress: now in ruins. which Arabic expression of grateful pleasure, refers to the fertility of 
dominates the city. Many of the modern government buildings, the region. The tpwn is the principal market for Bornu; the pea- 
designed by the Armenian architect Tamanyan and his pupils, nut (groundnut) crop is exported by road, but merchants of the 
have adapted traditional Armenian features. Yerevan is joined Xorthern Region assemble annually to buy the corn crop. The 
by a branch railway to the line which runs northward to Leninakan principal industry is the preparation of skins of crocodiles from 
and Tbilisi and southward to Nakhichevan and into Iran. There Lake Chad for the typical leatherwork of northern Xigeria. I n  
are motor roads to Tbilisi. Leninakan and Baku, to Dzhulfa on the centuries-old fashion Shuwa Arabs ride their oxen to  the town's 
Iranian border and into Turkey. Monday market. The old kingdom of Bornu (9.v.) once stretched 

Yerevan is one of the oldest towns of the Soviet Union, archaeo- to the Nile, and al-Azhar Moslem university a t  Cairo has, since the 
logical el~idence indicating that the fortress of Yerbuni stood 15th century, had a college for Bornu students. mhose religious 
there in the 8th century B.C. From the 6th century B.C. it formed learning and probity are recognized. The rhehu of Bornu and the 
part of the Armenian kingdom. -4s it was a main focus of caravan emir of Dikwa (now part of Bornu province) are direct de- 
routes across Transcaucasia and the centre of the fertile plain scendants of Sheik al-Amin al-Kanemi who, in the 19th century, 
of Ararat: its history has been one of constant siege and storin rallied the Kanuri to resist Fulani expansion. (mr. H .  I . )  
in the struggle for possession of the area by the Romans, Par- YEVPATORIYA, a town of the Crimean oblast of the 
thians, .-\rabs, RIongols. Turks, Persians, Georgians and Russians. Ukrainian Soviet Socialist Republic. U.S.S.R., stands on the west 
I n  1582 it fell to the Turks. in 1604 to the Persians and in 1827 coast of the Crimea at  the head of Kalamitski gulf. Pop. (1959) 



57,000. I t  was founded in the 1st century B.C. and named Eu- single specimens, for planting in small groups, and set closely to 
patoria after Mithradates VI Eupator ( s e e  ~IITHRADATES). form dense hedges. The columnar form of the European yew, 
Yevpatoriya came in turn under the kingdom of Bosporus ( ( q . ~ . ) ,  called "Irish yew," is particularly esteemed where upright, slender 
the Venetians, the Genoese and the Tatars of the Crimean khanate, growth is desired. Yew trees grow slowly but are long-lived and 
who themselves owed suzerainty to Turkey. I t  passed to Russia only moderately susceptible to attacks by pests. 
with the annexation of the Crimea in 1783. The allied armies Yew trees long have been associated with religious rites and 
landed nearby during the Crimean U'ar. The town is renowned for cemeteries. 
the finest beaches of the Crimea and is a popular resort. There are See  also GYMNOSPERMS ; TAXACEAE. 
many sanatoriums, especially for children. Salt is obtained from BIBLI~GR.~PHP.-L. H. Bailey, T h e  Cultivated Conifers (19331,  
nearby Lake Sasyk and limestone is quarried locally. Lveaving and Standard Cyclopedia o f  Horticulture ( 1 9 4 3 )  ; W: ~allimore and A. B. 

Jackson, A Handbook o f  Coniferae ( 1 9 4 8 )  ; W .  J .  Bean, Trees and furniture making are carried on. Yevpatoriya is a fishing centre shrubs ~~~d~ in the ~ ~ i ~ i ~ h  Isles, vol, iii ( 1 9 5 1 ) ,  (I. L. W.) 
and port for coastwise traffic. A railway links it  with the main line 
to Sevastopol. YEZD (YAzD), a former province ( o s t a n )  of Iran, included 

(R' A' F') in the os tan  of Isfahan. Much silk is produced in.this district, but 
YEW, an attractive evergreen tree of the genus Ta*au, of the not sufhcient for the requirements of the looms of Yezd, and quan- 

Taxaceae family. The fruiting structure is a solitary seed set in 
tities are imported from Gilan. Other products are opium, mad- 

a red, fleshy CUP (arill one-fourth to one-half inch deep in contrast 
der, almonds and grain, of which last, however, only one-third 

to the \ ~ o o d y  cone occurring in the pinaceae family (pines and of the supply required for local consumpt~on is grown, the surplus 
spruces). The aril is edible but insipid, and the seeds and foliage requirements being brought from the adjacent ostan of Khurasan. 

are poisTjnous if eaten. The The eastern part of the former province bordering on the Dasht-i- 
poisonous of the Lut (desert) is much exposed to moving sands. 
mentioned by such ancient writ- 

Yezd, the chief town of the former province, is at 31' 54' N. and 
ers as Caesar' Livy and 'lrgil' 54' 22' E. at an elevation of 4,390 i t . ,  162 mi. S.E. of Isfahan and may be injurious and somet~mes 

192  mi. X.W. of Kerman; pop. (1956) 66,484. When the Arabs to horses and 
There invaded Persia, many pf the Zoroastrians fled toward Yezd and are seven species and many 

named varieties of yew irregu- Kerman where they remained. The highest and lowest tempera- 

larly dist,ributed in the northern tures are respectively 106' F. in July and 20" in December. Corn- 

hemisphere, are evergreen, mercially, Yezd occupies an important central position in Iran, 

two always shrubby but the whence a number of routes radiate: to Isfahan to Meshed on the 
T ,  baccata, T.'brevifolia, N.E. via Tabas and the desert and to Kernian on the west and 

T ,  fEoridana, T .  cuspidata and T .  Zahidan on the S.E. connecting with the Indian railhead. There is 
cltilzensis, are regularly trees or also an important direct caravan track to Bandar Abbas. 
have arborescent forms, The Since Sassanian times Yezd has been famous for beautiful silk 
branches are erect or spreading, textiles, rivalled in  later periods only by Kashan and Isfahan. I t  
and closely covered with flat- is still the most productive centre of silk weaving, with approxi- 
tened, linear leaves one-fourth to mately 8,000 weavers. Besides part of the imposing city wall, 
one inch long, attached in spirals built in the 12th and 14th centuries, the most interesting mediae- 
but because of a twist at their val fortifications surviving in Iran, there are many importa~it 
bases appearing two-ranked, mosques and mausolea, dating from the Duwaz dah Imam (1035). 
,rhe yews are dioecious, i,e,, have The Masjid-i-Jami (cathedral or Friday mosque) is distinguished 
separate and female plants, by the highest minarets in Iran, mosaic fai'ence, a superb mihrab 

Y E W  
B A C C A T A )  the former bearing globose stami: dated 1375, and two oratories, Gothic in appearance, with deep 

B R A N C H  W I T H  C A R P E L L A T E  FLOWERS nate catkins and the latter the transverse vaults. Some of the other mosques and mausolea are 

carpellate structures, Each in- decorated with extremely delicate and rich stilcco relief or are 

florescence is borne in the axil of a leaf, and consists of several polychromed with of pale and yellow. The sky 
thin scales. In the carpellate structure the scales surround the line is picturesque, with minarets and many tall towers devised to 
cup or aril. lvhich at  first is thin and green but becomes thick and bring moving air down to the many small chambers which are a 
red when ripe. Each aril normally contains a single seed. but two necessary refuge the intense heat 
may occur in a cup. 

, 
See G. N .  Curzon, ~ e r s i a ' a n d  the Persian Question ( 1 8 ~ 2 )  ; E. G. 

Browne, A Year amongst the Persians (1893  and 1 9 2 6 ) ;  Survey of 
Yew lumber has been used for cabinetwork. implements requir- Persian Art ( 1 9 3 8 ) ,  for the monuments especially vol. iv, Pls. 213, 4 ;  

ing strength and durability. and particularly for making the English 438,  449 and vol. ii fiassinc. Textiles, vol. iii, PP. 1995-2220 Passim, and 
longbow. The demand was greater than the supply! so little yew vO1. vi, 1032-1106 passim. (P. Z. C.;  X.) 
wood is available. Trees of the Pacific yew, T. brevi fol ia ,  native YEZIDIS, a religious sect, numbering about 50,000 persons, 
from southern Alaska to the central Coast ranges in California and dwelling chiefly in the neighbourhood of Mosul. Their own name 
eastward to Montana, was cut so intensively for bow staves that for themselves is Dasni, but they are called by their neighbours 
by 1940 few trees over four to six inches in diameter were left Yezidi; the origin of both names is uncertain, but the latter is 
standing. probably derived from the Persian Y a z d a n ,  God. Their religion 

The most widely distributed yew is the English yew ( T ,  bat- was probably originally an offshoot of Mazdaism, but it has ab- 
c a t a ) ,  which occurs wild in Great Britain, extends eastward across sorbed elements from Christianity and Islam! for they regard 
Eurasia to Amur and the Himalayas and south into Africa. Fos- Christ as an angel in human form and recognize Mohammed as 
sils indicate that yews were once more abundant and more widely a prophet with Abraham and the other prophets, and practise cir- 
distributed than they have been in historical times. cumcision and baptism. They regard the devil as the creative agent 

The best known yews native in North America are the American of the Supreme God, and seek to propitiate him as the author of 
yew or ground hemlock ( T .  canadens i s ) ,  which is a spreading shrub evil: they avoid mentioning his name and represent him by the 
under five feet tall in the forests from Newfoundland to Manitoba, peacock. Their sacred books have been translated by F. Nau, 
Iowa and Virginia; and the western yew (2'. brev i fo l ia ) :  \'ew Reczreil d e  t ex tes  e t  d e  d o c u m e n t s  sur les  Ye'zidis (1918). 
wood is hard, fine grained, and heavy, with white or creamy sap- BIBLIOCRAPHY.-L. Menant, Les Ye'zidis ( 1 8 9 2 )  ; R. Frank, Scheich 
wood and amber to brown heartwood. I t  was used by the Indians Adz, der grosse Heilige der Jezidis (1911)  ; R. H. W. Empson, T h e  Cult 
to make bows and by the white settlers for tool handles, small con- of the Peacock Angel (1928 ,  bibl.). 
tainers. furniture and other household articles. YEZO: see HOKKAIDO; JAPAX. 

Yew shrubs and trees are popular ornamental evergreens and YGGDRASIL, in Scandinavian mythology the mystical ash 
several varieties of the European and Japanese yews are used as tree xhich symbolizes existence: binds together earth, heaven and 



Y I--Y IDDISH LANGUAGE AND LITERL4TLTRE 
hell and is the tree of life, knowledge, fate, time and space. 
I ts  three roots go down into the realms (1) of death, where, in 
the well Hvergelmer, the dragon Nidhug (Niaoggr )  and his 
brood are ever gnawing i t ;  ( 2 )  of the giants; and (3) of the gods, 
Asgard. 

Its stem upholds the earth, its branches overshadow the world 
and .reach up beyond the heavens. Honeydew falls from the 
tree. and on its topmost bough sits an eagle. G. Vigfusson and 
York Powell saw in Yggdrasil not a primitive Norse idea, but one 
due to early contact with Christianity. 

YI, a term used by the Chinese to designate what they formerly 
called the Lo10 ( q . ~ . ) ,  or IVu-man ethnic groilp of Austroasiatic 
origin numbering several millions, inhabiting the mountains of 
southwest China and speaking a Tibeto-Burman language. Their 
traditional culture include a primitive hoe-type agriculture, goat. 
yak and sheep herding and hunting. Relics of a possible matri- 
archal system appear in the significant status of women in their 
traditional society. Sorcery and belief in animism are prevalent. 
The dead are cremated. In  the pre-Communist society, a caste 
system divided the Yi into two groups. The Blackbone Yi were 
the ruling group representing the descendants of people that ap- 
pear to have originated in n o r t h ~ ~ e s t  China. The far more numer- 
ous Whitebone Yi were derived from people including many 
Chinese ohce subjugated or enslaved by the Blackbones. The 
fiercely independent Blackbones often harassed Chinese 'settlers 
entering their domain. The Tlrhitebones, especially, have spread 
over the highlands of Yiinnan and K~veichow: whereas the heart- 
land of the Blackbones lies in the Great and Lesser Liang mcun- 
tains southwest of the Ssu-ch'uan basin. The latter were 
constituted the Liang-Shan Yi Autonomous district by the Com- 
munist regime in 1953 when eight other so-called autonomous dis- 
tricts for Yi tribes were organized. (H. J. WS.) 

YIDDISH LANGUAGE AND LITERATURE. The 
origins of Tiddish, the Je~vish idiom vihose name is related to 
the modern German Jiidiscil, can be traced as far back as the 
10th century. At that time Jews from France and northern 
Italy began to settle in considerable numbers in western Germany, 
mainly in the Rhineland, superimposing the language of their 
new environment. Middle High German, on their Romance 
dialects saturated with Semitic elements. both Hebrew and 
Aramaic. Henceforth. the evolution of the Yiddish language. ren- 
dered in Hebrew characters. followed the fortunes of the people. 
Froin the 13th century onward. the bulk of the Yiddish-speaking 
and Yiddish-writing Jews were. through migration, transplanted 
to Poland and adjacent countries, the domain of Slavonic Ian- 
guages. The ties between Yiddish and German were thus loosened 
and the vernacular of the isolated Jenish enclave gained the free- 
dom of independent development. In the process of this uninter- 
rupted consolidation (from the 15th to the 18th century). the 
vocabulary and the grammar of Yiddish absorbed and assimilated 
a great many Slavonic elements which could not, ho~vever, impair 
the specific character of a language so intimately connected with 
the singular. essentially religious. Jewish way of life. 

From the beginning of the 19th century, as a result of the migra- 
tion of eastern European Jews to all parts of the globe, Yiddish 
became the 1ing.z~~~ ,ficz?~ca of world Jewry. On the eve of Ti-orld 
K;ar 11. more than half of the 16.0oo.000 Jens of the ~vorld spoke 
or a t  least understood \*iddish. As in the past. the Yiddish-speak- 
i r~g  Jens continued to ellrich their ianguage by absorbing and as- 
similating new elements in the lands of their resettlement. Along 
with the older dialects of the Yiddish language. e.g., the Polish, 
Lithuanian. or ivhite Russian, there appeared the Anglo-American 
and the Spanish varieties. 

The expansion of \-iddish came to an abrupt end with the de- 
struction of millions of Yiddish-speaking Jews during World 
a I .  .A further setback was caused by compulsory assimilation 
in the U.S.S.R. In addition, the rise of Hebreiv in the wake of 
the re-establishment of the state of Israel put \-iddish on the de- 
fensive. Kevertheless, concentrated efforts in many parts of 
the world seemed to secure a nei-i lease of life for the almost 
thousand-years-old language. The Yiddish Scientific institlure in 
New York. known as YII'O, published in 19 jo a T / L ~ ' S ( I ~ I I Z I S  of the 

I'tddrsi~ Lungllu<e and in dddition a Great D~ctzonnry was being 
prepared Apart frorn thls. out of the 2 0  volumes of the General 
E~zcyclopt~ed~a zn Yzddicl~, 9 had appeared by I 9 j 3 .  

LITERATURE 

E a r l i e r  Stages.-While except in the strictly religious sphere 
colloquial Yiddish met with practically no rivals within Je~vish 
life. Yiddish literature. ever since it emerged in the 13th century, 
had to assert itself against the authority of a mighty literary tra- 
dition. This tradition was rooted in the Hebrew Bible, the Ara- 
maic Talmud and in the vast post-Talmudic Rabbinical literature 
inspired by the ancient sources and written in mediaeval Hebrew. 
Under such conditions, the literature in Yiddish was bound to 
remain a marginal phenomenon for a long period. The narrow field 
which the nevl- literature was allowed to cultivate was restricted to 
themes of 3 secular character and to the popularization of the 
traditional values among the lesser educated, especially the women. 
Totwithstanding the unfavourable conditions, a great variety of 
literary forms-from the heroic epic to fables and fairy tales, and 
from Bible translations and paraphrases to elaborate guides of 
moral and ritual behaviour-steadily gained new ground through 
the medium of \-iddish. Some of these creations like the bulky 
Bible commentary for women Tzec?zn/z u 'Reen~/ z  ("Go forth, o 
ye daughters of Zion, and behold!" Song of Songs, 3. 11 ) ,  com- 
piled in the 16th century. still retain their appeal. The  singular 
devotion of the Jewish ~voman to Yiddish literature accounts for 
the description of Yiddish itself as the "mother's tongue," in con- 
trast to Hebrew. the tongue of the learned father. 

Per iod  of Crisis.-With the spreading of "enlightenment" in 
the 18th century (in Hebrew Haskal(z1z) from west to east. I7iddish 
and its literature came under heavy attack. The exponents of 
Haskalah, the -Ifc~skilinz, looked down on Yiddish as on illegitimate 
slang and preached its replacement by Hebrew or the language of 
the country concerned. However. to secure the people's support 
for the envisaged reform they had to use the people's tongue. and 
so inadvertently helped build the bridge from traditional to modern 
Yiddish literature. 

The satirical stories, novels, comedies and painphlets of Israel 
Axenield ( 1787-16661, I .  N. Dick (1307-1893), I. B. Levinsohn 
(1 783--1860) and others, which exposed the dark side of contempo- 
rary Jewish life and tried to discredit the outgrowths of the new 
Hasidism (i.e., pietism), made the Jewish reader familiar with the 
main forms of modern prose and became the fountainhead of a 
broad secular streain in Yiddish literature. 

The Classics.-By the middle of the 19th century, especially in 
Russia, where literature had become a paramount factor of politi- 
cal and social progress, the stage was set for the unfolding of out- 
standing artistic talent by means of the Yiddish word. I n  close 
succession there appeared on the scene Mendele Mocher Seforim, 
~~seudonyln  of S. J. Abran~owitsch (1336-1917): I .  L. Peretz 
(1852-1915) and Sholem Aleichem, pseudonym of Solomon 
Rabinowitz (1859-1916) who together set the standard of both 
artistic expression and the author's duty to serve the cause of the 
people. - 

The oldest of the three is known to posterity as the grandfather 
of modern Yiddish literature. His novels, such as Fichke the 
Lnnze, Tlze Mare, etc.. revealed the tragic discrepancy between the 
intrinsic moral quality of the average man and womar. and the 
huinilialing conditions of their social life. Peretz and Sholem 
Aleichem went a step farther in the same direction. Influenced 
by modern ronlanticism Peretz succeeded in vindicating. in a long 
series of masterly short stories. e.g., Perhaps Etlen Higher, as well 
as in synlbolic drama ! Zlte Golden Chain, etc.),  the mysticism 
and otherworldliness of the plain Jewish believer, thus bridging the 
gulf between the broad mass of the adherents of Hasidic pietism 
and the westernized Jewish intelligentsia. Sholem Aleichem trans- 
forined the huinour inseparable from Yiddish speech into a subtle 
artistic instrument and lightened the darkest corners of Jewish 
life with his bright benevolent smile. The heroes of his stories 
and novels--hSenachem Mendl, the Jack-of-all-trades constantly 
pursued by ill-luck, and Sheyne-Sheyndl, his quarrelsome-loving 
wife, or the entirely ignorant and yet miraculously wise dairyman, 
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Tobias ( T e v y e  der ikfilcl~iker)--were adopted b y  the  people as 
k i th  a n d  kin and became the  ancestors of a large family of literary 
types. 

New Developments.- Along with the classics, a group of gifted 
authors, including I .  J .  Linetski (18.39-1915), J .  Dinesohn (1856-1919) 
and M.  Spector (1858-1925), maintained the flow oi literary production. 
The future of Yiddish was further safeguarded by the division, after 
the 1880s, of its mainstream into two branches, the European and 
American, which, however, remained intertwined through close contacts. 

The new conditions of life of the Yiddish-speaking immigrants in 
the United States found thcir characteristic reflection in poetry inspired 
by the ideals of social justice and human liberty by such worker-poets 
as hlorris \'inchevsliy (18.56-19,33 ) ,  Morris Iiosenfeld (1862-1923) and 
Da\.itl Edelstadt ( 1866-1892). These beginnings later influenced many 
Yiddish poets both in the United States and Europe, e.,q,, David Einhorn 
(1886- ), and laid the ioundation of a Yiddish school of lyric 
expression. The Yiddish press which sprang up in the Gnited States 
a t  the turn of the 19th century soon outstripped its European fore- 
runnvrs and gave Yitltlish writers ample opportunity oi  bringing their 
writings, in prose and verse, to the notice of a rapidly growing public. 
An array of brilliant essayists and journalists, such as A. Cahan 
(18bo-rqg1), C. Zhitlowsky (1865-1()4,3), A. Liesin (1872-1938) etc., 
vied successfully with their colleagues in Europe. In 1953, the Jex'ish 
Press o f  t h r  IVorld recorded 801 periodicals of which 117, including 
1 2  dailies, were in Yiddish. 

At the bame time. marked oroizress was made in the United States bv 
the Yiddish theatre, mainly ihaiiks to the dramatists S. Libin (18jz l  
1955)) L.  Kobrin (1872-1946) and J. Gordin (18j3-190~)), who were 
later joined by D. Pinski (1872-1959), P. Hirschbein (1880-1948) and 
H. Leivick (1888- ), the great lyrical poet and seeker after universal 
truth. 

T h e  2 0 t h  Century.-Meanwhile the impulse given to Yictdish 
literature bq the classics brought iorth in thcir own native land a new 
generation of authors eucelling in every literar. genre. In the first 
quartt,r of thr ccntury the total number of Yiddish \vritcrs rose over 
the thouiantl mark. The union between Hebrew and Yiddish literature, 
personified 1)y the classics, proved beneficial to both, while the transla- 
tion oi masterpieces from the major literatures taught the Yiddish 
writer to sec his own world in a uni\-ersalistic perspective. He 
was greatly helped also by the emergence of a literary critique guided 
by the highest standards oi  aesthetic evaluation, set up by Haal 
Machsho\-es (1873-IOZ~) ,  S. Niger (1883-1955) and others. 

Against this background Sholem Asch (1880-1957) built up his life's 
work which beran ~vith the idealization of the typical Jewish homestead 
in Poland ant1 reached its peak in the historical novel Most.s (10.51). 
To  the same ccrte~ory oi prose belongs the novcl, I n  t hc  Polish Fore\ts 
( ~ y j f ) ,  of 1. Opatoshu (188j-rg54). Their fellow-countryman, M. 
Horalsha, cl-catetl T h e  CVayjarer, a novel in \,erse, original in the music 
of its a)lcrn:ltinp rh? thms antl abounding in the wisdom of ages. All 
three rcachcd maturity in the Ynited States, ivhere new roots were 
struck also by .4. IZcisen (1876-rggj), the "Yiddish Heine" from Russia, 
antl by A. Le>clles, pseudonym of A. Glanz (1880- ), whose 
poetry was shiipcd by half-a-dozen European literatures. The out- 
stand~ng versatilit? oi the secular Yitidish Lvriters explains the fact 
that no trend in modern litrrature! from simple naturalism to the most 
extra\ agant espressionism, remained uureprescnted in Yiddish literature. 
Rowe\rer, despite this diiiereiitiation o i  taste and attitude, the Yiddish 
\vriters, nith the exception of some in the Soviet Union. were always 
unitrd in the beliei that they cultivated a literary tradition ultimately 
rooted in ~ h c  I-iebret~ Iiiblc. 

I'arallcl nith the development of Yiddish belles-lettres an ever- 
gro\virig numl~cr o f  original works on philology, history, economics, etc., 
appeared in Yitltlish. Particularly noteworthy was the new "Churban" 
literature dealinc with the catastroohe of ~oxr-a:. 

century, but was significantly placed on many lines of communica- 
tion with London. T h e  Bath road and the Grand Union canal pass 
through the district, and the former Great Western railway line 
to the \vest, passing through \Vest Drayton, was opened in 1838. 
But the most important development in comn~unications was the  
opening in 1946 a t  Heathrow of London airport. Agriculture is 
still carried on, but there are several engineering firms and fac- 
tories making colour film, coach bodies and wax polish. A colon- 
naded Iron Age temple was discovered when the airport was being 
constructed. 

YLANG-YLANG (Cilnanga odoratu) , a medium-sized tree 
of the custard-apple family (Annonaceae, q.v.), found in southern 
India. Java and the Philippines and planted in m-arm regions f o r  its 
exceedingly fragrant flowers, which yield the widely prized per- 
fume of the Pacific islands, known as ylang-ylang among the 
Malays. The tree has somewhat drooping branches; large, ovate, 
sharp-pointed leaves; numerous greenish or yellowish flowers, 
about two inches long, and oblong, greenish fruits about one inch 
long. I t  has been sparingly cultivated in southern Florida. 

YODEL, a peculiar kind of singing consisting of alternations of 
high falsetto notes with ordinary chest tones. I t  is practised by 
the Swiss and Tirolese in the singing of their native melodies. 

L u 

YOGA, originally one of the  six system5 of Indian philosophy 
( q  v ) The  classical form of Yoga, based on the text ascrlbed 
to Patanjali, becdlne knonn  in the middle ages as Ra ja  Yoga. or 
"royal Yoga"; other forms of Toga also developed, which m ~ g h t  
be followed together ~ v l t h  or independently of the ~lass lca l  1-oga 
.lmong these the practice5 of Ha tha  Yoga, o r  " the 170ga of force," 
have become famous throughout the world, and the term Toga is 
often used to denote them. Hatha  Yoga seems to be  a late devel- 
opment in Hinduism, and the earliest texts on the subject date 
from little before the  hluslim invasion. I t  is closely connected 
with 'Tantrisn~, though many of its practitioners are not Tantrists. 

Hatha Yoga is based on a fantastic physiological theory. teach- 
ing the existence of a dormant divine potency, called krindalini, 
"the serpent power." a t  the base of the  spine. A vein, known as  
S I ~ S ~ I ~ ~ ~ T Z O ,  runs through the  backbone. linking the klrndulini, by 
way of six psychic centres (called clznkrc~s, or "wheels") with the 
supremecentre  of psychic power, a t  the  top  of the skull, called 
sc~l~czsruru, and described as  a lotus with a thousand petals. T h e  
aim of the Yogi. according to  this system. should be to raise the  
feminine kz~ndali~zi through the vein szishzrnzrtu from one chukra to  
another until a t  last it unites with the  masculine sizhusmre, when 
full salvation is achieved. This requires a n  intense development 
of the will. so tha t  all the automatic processes of the body are 
brought fully under the control of the  mind. and the Yogi can 
control the rhythm of his heart  beats a t  will, live for days without 
food and water, and survive for  a n  appreciable length of time even 
without breathing. Despite exaggerated claims there is ample 
evidence that some Yogis have achieved an  almost superhuman 
control over their bodies. Yogic practices, in their less extreme 
forms, are believed to be co~lducive to  health,  clarity of intellect 
and long life; many Indians and some westerners perform Yoga ,.,,, ,., 

H r ~ ~ ~ o c ~ ~ ~ ~ r ~ ~ . - L a ~ ~ g ~ ~ n g c ~  M. h;lieses, Die, jiildishr Sprache [Berlin, exercises without any specially religious purpose. 
1924) and Il ie Etzstelzung,sz~rsache dcr jiidisrhan Dialektr (Vienna, 
191 j) ; Weinreich, versus Psychic Function in Yiddish,, in See R.I. Eliade, Y o g a ,  Iflzntortality and  Freedom (3958). (A. L. Ba.1 
(Zastrr .,inni?~eusary Volz~nze  (London, 1936). Li terature .  X. R .  YOGURT (YOGHUKT. YOHOURT, etc.) is a dairy product re- 
Minkoff and J .  -4. Joife, "Old-Yiddish Literature" in T h e  Jewish sulting from the biochemical changes in milk produced by the 
People Past and Present, vol. iii (S&v York, 1952) ; S. Niger, "Yidtiish vogurt bacteria ~ ~ ~ ~ t ~ ~ b ~ ~ i l l ~ ~ ~  bzLlgariczLs, ~ t ~ ~ p t ~ ~ ~ ~ ~ ~ ~ ~  zirctis, 
Litcirature in the Past Two Hundred Years" (ihict.) ; L. Wiener - 
T h r  ZZiAtory o f  Y idd i sh  Litruatlluc~ in t h e  LVineteeltth ~~~~t~~~ ( ~ ~ ~ ~ d ~ ~ :  Th~?fiob"ctfri l l?n y o ~ h u r t i  (Orla-  ens en) and certain types of 
1&19) : .4. i ~ .  p,(,lIack, 7'he  .$tory y idd i sh  Litrl,at141r ( N ~ ~  york ,  yeasts. Unfortunately these bacteria cannot be  permanently im- 
1440) ; M. Waxman, :l I I i s tory  o f  Jrzuish Literatnve, vol. iv (Sew planted in the intestinal tract of man. They ferment lactose (milk 
‘\.ark, 1041) ; if. Buchrvald, "History of Yiddish Literature in hmerica" sugar) t o  lactic and break lactalbumin and 
in Cantbridge His tory  o f  Anterican L i t ~ r u t u r e ,  vol. iv (Sew York, lin proteins) to peptones and amino acids, 
1921). Anthology of poetry translated by J. Leftwich: T h e  Golden 

iVith the ex- 

Ptacock 193i)): Further in ~ ~ i ~ ~ ~ , ~ ~ l  yewish ceptio~l of the tubercle and anthrax bacilli, all the pathogenic 
Enryclopap(jia,  I. vol, (hew York, Io39-1953) ; S. Noble, "Modern bacteria and Enda?nt:btz /~istolyriccr are killed in yogurt within 24 
Yiddish Literature in English Translation" in Jewi sh  B o o k  ilnlzzial, hours. The bactericidal factor is diffusable, filtrable, relatively 
vol. 7 (New York, 1948) ; J .  Fraenkel, Tlze Jewi sh  Press o j  t he  World  therlllostable and is inactivated lvith alkalis. 
(London, 19.53). A.  Sti.) >-ogurt is prepared by inoculating milk which is previously boiled 

YIEWSLEY AND WEST DRAYTON, an urban district and cooled to body temperature either with a laboratory culture 
in the Uxbridge parliamentary division of Middlesex, Eng., 13,mi. of yogurt bacteria or yogurt from a previous batch. I t  is then 
W. o f  Charing Cross by  road. Pop. (1961) 23.968. Area 8.2 sq.mi. incuhated at  I I O  to  1 1 2 '  F. for three to  four hours or overnight 
'l'he area was largely agricultural until the beginning of the 20th at  room temperature. I t  should then be kept in a refrigerator. 
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Yogurt is rich in vitamin B complex. Although an important 

article in diet, there is no proof that yogurt cures any disease or 
prevents intestinal intoxication. (H. T .  A. S.) 

YOKKAICHI, a commercial city on the northwest shore of 
Ise bay in Mie prefecture, south Honshu, in central Japan. Pop. 
(1960) 195,974. Yokkaichi was originally a small farming and 
fishing village. I t  developed into a market town about the middle 
of the 11th century. During the Tokugawa period it was an im- 
portant post town on the Takaido highway. By 1897 it was the 
6th largest port of Japan. By mid-20th century Tokkaichi was 
largely supported by its production of cotton textiles, vegetable 
oil, chemicals, tea and banko ware (a kind of porcelain). 

i R  B. H.) 
YOKOHAMA, the capital of Kanagawa prefecture on the 

island of Honshu, Japan. I t  is an international seaport on the 
west shore of Tokyo bay. I t  stands on a plain shut in by hills. 
one of which, toward the southeast, terminates in a promontory 
called Hommoku-misaki, or Treaty point. The city is traversed 
by a network of canals. The cold in winter is severe because of 
north winds, while the heat is great in summer, though tempered 
by southwest sea breezes. The rainfall is about 70 in, annually. 
Pop. (1960) 1,375,710. Area 157.9 sq.mi. 

I n  1859, when the neighbouring town of Kanagawa was opened 
to foreigners under the treaty pi th  the United States, Yokohama 
was an insignificant fishing village (see J ~ P A N :  Hzstory) The 
Japanese government shortly afterward chose the latter place as 
the foreign settlement. This settlement, uhich developed under 
the administration of foreign residents enjoying extraterritorial 
rights until 1899. formed the nucleus of a flourishing city. prosper- 
ing :~i th the gronth of Japan's foreign trade and shipping. The 
harbour is commodious. I t  is somewhat exposed, but enclosed 
by two substantial breaknaters. The city was almost obliterated 
by an earthquake in 1923 when 80% of its houses were destroyed 
and thousands of its inhabitants were killed, mostly by fire. It nas  
rebuilt under a comprehensive government plan, and the docks 
and waterfront area, formerly known as the Bund, were much 
improved. Little remained of the old settlement. 

Yokohama depended for its growth upon foreign trade and ship-' 
ping, particularly the sllk trade. The decline of silk in Japan's 
exports, together with a rapid gronth of manufactures and foreign 
trade In other centres, notably Kobe, Sdgoya, Osaka and Tokyo, 
tended to diminish the relative importance of Yokohama, and the 
city showed slgns of depression before World War 11. 

The greater part of the city was destroyed in World \Irar 11. 
Yokohama was slow in recovering but during the late 1950s was 
rehabilitated. In  1954 Yokohama's exports were only 19% of the 
total exports of Japan while Kobe's were 41.7% of the national 
total. Each port accounted for about 24% of Japan's imports. 
The United States was the destination for most of Yokohama's 
export. and the source of most of its imports. (R. B. H.) 

YOKOSUKA, a seaport on the west shore of Tokyo bay, 
Japan, in Kanagawa prefecture. Pop. (1960) 287,309. The port 
is sheltered by hills and affords anchorage. The site was occupied 
by a small fishing village until 1865, when the shogun's govern- 
ment established a shipyard there. In 1884 it was made a first- 
class naval station by the Japanese government. After 1trorld 
War I1 it became a base for the C.S. navy and a station for the 
Japanese Sational Safety agency. The city has been reborn as 
one of Japan's important trade and fishing ports In the eastern 
part of the city are two fine harbours, Yokosuka and Nagaura. 
The latter is a base for ships engaged in whaling operations in the 
antarctic. Shipbuilding accounts for 49% of the city's employees. 
Yokosuka is also a residential district for commuters to the 
Tokyo-Yokohama area. (R. B. H.) 

YOKUTS, a linguistic stock of Californian Indians, speaking 
Yokuts (a Penutian language), who inhabited the San Joaquin 
vayley and adjacent foothills. Formerly about 18,000 in number 
and organized as individual tribes, e.g., the Wukchamni and Tachi, 
each had its own dialect, territory, hereditary chief, and major 
village with grass-thatched or mat-covered dwellings and a men s 
sweat house. Game and fish were taken with arrows, throwing 
sticks, traps, nets and harpoons; acorn flour and seeds provided 

starchy foods. Women made coiled and twined baskets for cook- 
ing, serving, storage and ceremonious gifts; some also made crude, 
plain pottery. Men wore buckskin breechcloths, women buckskin 
or fibre aprons; both sexes used rabbit fur mantles. Water trans- 
portation was on huge tule rafts. Shell disk beads had monetary 
value. Shamans controlled sickness, the weather, bears and rattle- 
snakes through supernatural power, and religious dreams were 
induced by decoctions of wild tobacco or Jimson weed. Hundreds 
of Yokuts congregated to weep, dance and feast a t  annual mourn- 
ing ceremonies. 

See A. L. Kroeber, Handbook of the Indians o f  California, ch. 32-35, 
Bureau of American Ethnology bulletin 78 (1925j ; A.  H. Gaytnn, 
Yokuts and Western  mono Ethr:ography, Anthrop. Rec. Univ. Calif., 
vol. 10 (1945). (A .  H. GA.) 

YOM KIPPUR: see JEWISH HOLIDAYS. 
YONGE, CHARLOTTE MARY (1823-1901), English 

novelist and writer on religious and educational subjects, was 
born Aug. 11, 1823, a t  Otterbourne, Ilants. She was one of the 
most pro!ific writers of the i'ictorian era. Her first success was 
attained with The Heir of Redcly f fe  (1853). T h e  Daisy Chain 
(1856, reprinted 19 11) continued the success. Other popular 
books include Heartsease (!854j, Dyn.enor Terrace <1S57), The  
Young Stepmother (1861), The Trial (1864) and The  Clever 
W o m a n  of the Fan~i ly  (1865). She wrote over 120 volumes, in- 
cluding novels, tales, school manuals and biographies, and was 
for more than 30 years editor of the Monthly Packet. She died a t  
Otterbourne on March 24, 1901. 

YONKERS, a city of Westchester county, N.Y,, U.S., 15 mi. 
from Grand Central terminal in New York city, is located on the 
east shore of &he Hudson river directly north of the borough of 
the Bronx, New Tork city. I t  is known as the "Terrace City" be- 
cause of its many hills. Pop. (1960) 190,634. (For  comparative 
population figures see table in NEW YQRK: PopuIation.) 

Xappeckamack, the capital village of the Manhattes Indians, a 
Mohican tribe, stood upon the site of the present Philipse Manor 
hall in Yonkers. In 1639 the Dutch West India company acquired 
the area in the Keskeskeck purchase and in 1646 included it as part 
of a grant made to Adriaen van der Donck, the first lawyer in the 
colony. In 1652 this grant was enlarged to a patroonship known 
as Colendonck-the only one made within present IVestchester 
county-extending irom Spuyten Duyvil creek to the northern 
part of Yonkers and from the Hudson to the Bronx rivers. Cul- 
tured, educated and a courageous foe of Gov. Peter Stuyvesant's 
administrative tyranny, Van der Donck was widely known as the 
young gentleman, or "jonkheer" in Dutch, from which the name 
of the city evolved. In  a series of purchases between 1672 and 
1692, Frederick Philipse, a prominent and wealthy merchant, 
speculator and officeholder, acquired the estate and the land be- 
yond, northward to the Croton river. In  1682 he commenced the 
construction of his famed hone ,  a gem of colonial architecture, 
which was eievated to the status of a manor hall when Philipse 
received a royal charter on June 12,  169.3, combining his lands into 
the Manor of Philipsburgh. The manor was confiscated by the 
state in 1779 because the founder's great-grandson espoused the 
Tory cause during the American Revolution, and it was broken up 
and sold in 1786 under a writ of attainder. The manor house was 
sold to Yonkers in 1868 and was used as a village and city hall 
successively until it was acquired by the state in 1908. I t  is now 
maintained as a historic shrine and is open to the public. Although 
no major military action took place there during the American 
Revolution, \$?ashington1s army at one time occupied Yonkers. 
There was illuch skirmishing, ra.iding by Hessians and harassment 
of the area by irregulars and outlaws of both sides.. 

Yonkers was incorporated as a village in 1855 and chartered as 
a city in 1872. I n  1 8 i 4  the southern portion of old Yonkers was 
annexed to what was later to become the borough of the Bronx in 
New York city. Yonkers has more than 250 major industries. 
Chief products include elevators, escalators and hoisting machin- 
ery, aerosoi valves. sirups and sugars, copper wire and cables, 
chemicals, machines and tools, dairy products and paper products. 
The city has a couiicil-manager form of government, in effect since 
1940. (M. D. HH.) 
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GENEALOGICAL TABLE OF THE HOUSE OF YO= 

i 

Edward 111. 
I 

Lidnel, = Elizabeth d. of John od Gaunt, Edrdund 
I 

Edwa!d,.the ~ i l l i a m  Thomas Wil iam 
Black Pr~nce of Hatfield duke of William d e 7 ~ u r g h ,  duke of Lancaster duke of Ydrk of Woodstock of Windsor 

I (died young) Clarence earl of Glster 1 duke of ~loucester (died young) 
Richard 11. Henry IV. 

(dethroned 1399) Edmund Mortimer, =Philippa 
third earl of March Hen!y V. 

I 
Henry VI. 

Thomas, second Ed\Jard 
earl of g e n t  prince of \<ales 

I 
Edmund Mortimer 
fifth earl of hiarch) 

Anne $ortimer=Richard, earl df Cambridge / (executed 141s) 
Cecily Neville, daughter of = Richard duke of York 
Ralph, earl of Westmorland / (killed in battle 1460) 

I 

Edwhrd Margaret, 1 =Sir Richard Pole 
earl of it-ar;vick countess of Salisbury 
(executed 1499) (executed I j41) 

I I 

I 
Edward Ib .  rd. 1483) George, duke of Clarence ~ i c h a \ d  111. Anne married ~ e & y  Holland duke of ~ l i z L b e t h = ~ o h n  de la Pole 

I (attainted 1478) (killed in battle 1485) EX&, and had no chlld by 'him. By duke of ~ u f f o i k  
1 her secolld husband Sir Thomas St. (d. 1491) 

~ e n r , !  Pole, Sir Geodrey Pole, ~ r t h d r  Pole Reginald Pole, 
Lord Montague of Lordington, cardinal 
(executed 1539) Sussex 

E d w a d  V RicLard, 
(murdered 1483) duke of York 

(murdered 1483) 

I Five sons and one daughtkr. Among the former were 
Arthur and Edmund, who were prisoners in the Tower 

YONNE, a department of central France, formed partly from 
the province of Champagne proper (with its dependencies, SCno- 
nais and Tonnerroisj, partly froill Burgundy proper (~vi th  its de- 
pendencies, the county of Auxerre and .ivallonnais) and partly 
from GLtinais (Orleanais and f le-de-~rance) .  I t  is bounded by 
Aube on the northeast. Cbte-d'Or on the southeast, h'ikvre on 
the south. Loiret on the west and Seine-et-Marne on the north- 
west. Pop. (1946) 266.014. Area 2:881 sq.mi. The highest eleva- 
tion (2.000 ft.) is in the granitic highlands of Morvan. The 
department belongs to the basin of the Seine. except a small 
district in the southxvest (Puisaye), which belongs to that of the 
Loire. The X70nne river flov-s through it from south to north- 
northxest. receiving on the right bank the Cure, the Serein and 
the hrmanqon. which water the southeast of the department. 
Farther north it is joined by the Vanne. 

The department is served chiefly by the P.L.M. railway. The 
canal of Burgundy. which follo\;,s the valley of the Armanson. has 
a length of j; mi. in the department, that of Nivernais. following 
the valley of the Yonne, a length of 33 mi. ' ~ n e  department 
constitutes the archiepiscopal diocese of Sens, has its court of 
appeal in Paris, its educational centre at Dijon and belongs to 
the district of the VIII  army corps. I t  is divided into 3 arrondisse- 
ments (3; cantons. 48 j  communesj, of which the capitals are 
Auxerre, also capital of the department. Avallon and Sens; these 
with Chablis. Vezelay ( q q . ~ . )  and St. Florentin are its chief torrns. 
Pontigny has a Cistercian abbey, where Thomas a Becket spent two 
years of his exile. with a 12th-century church. Druyes has a 12th- 
century chjteau. Villeneuve-sur-Tonne has a mediaeval keep and 
gate~vays and a church of the 13th and 16th centuries. The Ren- 
aissance chjteaux of Fleurigny, Xncy-le-France. Tanlay and the 
ch2teau of St. Fargeau, of the 13th century, rebuilt by Rlade- 
moiselle de hlontpensier under Louis XIV, are all noteworthy. 
At St. hlore there are remains of the Roman road from Lyons to 
Gallia Belgica and of a Roman fortified post. There are many 
megalithic monuments in the department. 

YORCK VON WARTENBURG, HANS DAVID 
LUDWIG, C o u s ~  !I 7 jg-1830). Prussian general field marshal, 
was of English ancestry. He entered the Prussian army in 1 7 7 2 ,  

but in 1779 was cashiered for disobedience. Entering the Dutch 
service. he took part in the operations of I 783-84 in the East 
Indies as captain. Returning to Prussia in 178; he was. on the 
death oi Frederick the Great, reinstated in his old service, and in 

Edward Leger, she had a da;ghter married to 
prince of t<ales Sir Geo Manners, Lord Roos, and 

(d. 1484) mother of the first earl of Rutland 

John dd la Pole, ~ d u n d  Humpdrey and ~ i c d a r d  ~ d u r  
earl of Lincoln de la Pole Edward de la Pole daughters 

(d. 1487) (d. 1513) churchmgn (d. 152s) 

Ursula married to Henry 
Lord Stafford son of 
Edward, duke'of Buck- 
ingham 

1794 took part in the operations in Poland. Five years afterwards 
Yorck began to make a name as commander of a light infantry 
regiment, being one of the first to give prominence to  the training' 
of skirmishers. I n  1805 he was appointed to  an  infantry brigade, 
and in the Jena campaign played a successful part as a rearguard 
commander, especially a t  Altenzaun. He  was taken prisoner, se- 
verely wounded, a t  Liibeck. I n  the reorganization of the Prussian 
army after the peace of Tilsit, Yorck took a leading part. At first 
major-general commanding the West Prussian brigade, afterwards 
irspector-general of light infantry, he was finally appointed sec- 
ond in command to General Grawert, the leader of the auxiliary 
corps which Prussia was compelled to send to the Russian War of 
1812, succeeding to  the command on Grawert's retirement. He con- 
ducted the advance on Riga with great skill; but his conviction 
that the French army was doomed led him a t  last, to neutralize 
the Prussian army by the Convention of Tauroggen (Dec. 30). 
The step was intensely popular, and although i t  was officially pro- 
posed to court-martial Yorck, he was absolved when the Treaty 
of Kalisch ranged Prussia with the Allies. During 1813-14 Yorck 
led his veterans with success a t  Bautzen, Katzbach, War- 
tenburg (Oct. 4) and Leipzig (Oct. 18). I n  France, he dis- 
tinguished himself a t  Montmirail and Laon. The storm of Paris 
was his last fight. In  1821 he was created general field-marshal. 
He  had been made Count Yorck von Wartenburg in 1814. He  
died at  his estate of Klein-Ols, the gift of the king, on Oct. 4, 1830. 

See Seydlitz, Tagebuch des Prewsischen Armee Korps 1812 (1823) ; 
Droysen, Leben des G .  F. M .  Grafen Yorck von  Wartenburg (1851). 

YORK (HOUSE OF),  a royal line in England, founded by 
Richard, duke of York (q .v . ) ,  who claimed the crown in opposi- 
tion to Henry VI. His claim was, perhaps rightly, barred by 
prescription, the house of Lancaster having then occupied the 
throne for three generations; it was really owing to the mis- 
government of Margaret of Anjou that i t  was advanced at all. 
The duke was descended from Lionel, the third son 31 Edward 
III. ,  while the house of Lancaster came of John of Gaunt, the 
fourth son. The claim was derived (see the Table) through 
females; but this could not reasonably have been objected to 
after Edward 111,'s- claim to the crown of France; and the 
duke's claim was probably supported by the fact that he was 
descended from Edward 111. both through his father and through 
his mother. (See Table.) The earldom of Ulster, the old in- 
heritance of the De Burghs, had descended to  him from Lionel; 
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the earldom of March came from the Mortimers, and the duke- 
dom of York and the earldom of Cambridge from his paternal 
ancestry. Moreover, his own marriage with Cecily Neville, 
though she was but the youngest daughter of Ralph, 1st earl of 
Westmorland, allied him to a powerful family in the north of 
England, to whose support both he and his son were indebted. 

The reasons why the claims of the line of Clarence had been 
so long forborne are not difficult to explain. Roger Xlortimer, 4th 
earl of March, was designated by Richard 11. as his successor; 
but he died the year before Richard was dethroned, and his son 
Edmund, the 5th earl, was a child at  Henry IV.'s usurpation. 
Henry took care to secure his person; but the claims of the family 
troubled the whole of his own and the beginning of his son's reign. 
I t  was an uncle of this Edmund who took part with Owen Glen- 
dower and the Percies; and for advocating the cause of Edmund 
Archbishop Scrope was put to death. And it was to put the crown 
on Edmund's head that his brother-in-law Richard, earl of Cam- 
bridge, conspired against Henry V. soon after his accession. The 
plot was detected, being revealed, it is said, by the earl of March 
himself, who does not appear to have given it any encouragement; 
the earl of Cambridge was beheaded. 

The popularity gained by Henry V. in his French campaigns 
secured the weak title of the house of Lancaster against further 
attack for forty years. 

Richard, duke of York, seems to have taken warning by his 
father's fa te;  but, after seeking for many years to  correct by 
other means the weakness of Henry VI.'s government, he first 
took up arms against the ill advisers who were his own personal 
enemies, and at length claimed the crown in parliament as his 
right. The Lords, or such of them as did not purposely stay away 
from the House, admitted that his claim was unimpeachable, but 
suggested as a compromise that Henry should retain the crown 
for life, and the duke and his heirs succeed after his death. This 
was accepted by the duke, and an act to that effect received 
Henry's own assent. But the act was repudiated by Margaret of 
Anjou and her followers, and the duke was slain at  Wakefield 
fighting against them. In little more than two months, however, 
his son was proclaimed king at London by the title of Edward IV., 
and the bloody victory of Towton immediately after drove his 
enemies into exile and paved the way for his coronation. 

After his recovery of the throne in 1471 he had little more to  
fear from the rivalry of the house of Lancaster. But the seeds 
of distrust had already been sown among the members of his own 
family, and in 1478 his brother Clarence was put to death- 
secretly, indeed, within the Tower, but still by his authority and 
that of parliament-as a traitor. In  1483 Edward himself died; 
and his eldest son, Edward V., after a nominal reign of two 
months and a half, was put aside by his uncle, the duke of Glou- 
cester, who became Richard 111. and then caused him and his 
brother Richard, duke of York, to be murdered. 

But in little more than two years Richard was slain at  Bosworth 
by the earl of Richmond, who, being proclaimed king as Henry 
VII., shortly afterwards fulfilled his pledge to marry the eldest 
daughter of Edward IV. and so unite the houses of York and 
Lancaster. 

Here the dynastic history of the house of York ends. But a 
host of debatable questions and pretexts for rebellion remained. 
The legitimacy of Edward IV.'s children had been denied by 
Richard 111. and, though the act was denounced as scandalous, 
the slander might sti!! be reasserted. The duke of C!arence had 
left two children and the attainder of their father could not be a 
greater bar to the crown than the attainder of Henry VII. himself. 
Seeing this, Henry had kept Edward, earl of Warwick, a prisoner 
in the Tower of London. Yet a rebellion was raised in his behalf 
by means of Lambert Simnel, who was defeated and taken 
prisoner at the battle of Stoke in 7487. The earl of Warwick 
lived for 1 2  years later in confinement, and was ultimately put 
to death in 1499. 

His sister Margaret married Sir Richard Pole (or Poole), and 
could give no trouble, so that Henry VIII. treated her with kind- 
ness. He made her countess of Salisbury. reversed her brother's 
attainder, created her eldest son, Henry, Lord Montague, and had 

one of her younger sons, Reginald, carefully educated. (See  POLE, 
REGINALD and POLE, FAMILY.) 

YORK, EDMUND OF LANGLEY, DUKE OF (1341- 
1402), fifth son of Edward III . ,  was born a t  King's Langley in 
Hertfordshire on June j ,  1341. H e  accompanied his father on a 
campaign in France in 1359, was created earl of Cambridge in 
1362, and took part in expeditions to France and Spain. After 
marrying Isabella (d. 1393)~  daughter of Peter the Cruel, king 
of Castile, he was appointed one of the English lieutenants in 
Brittany, whither he led a n  army in 1375. A second campaign in 
Brittany was followed in 1381 by an expedition under his leader- 
ship to aid Ferdinand, king of Portugal, against John I., king of 
Castile; but Edmund shortly returned to England as Ferdinand 
had concluded an independent peace with John. Accompanying 
Richard 11. on his march into Scotland, he was created duke of 
York in Aug. 138j, and subsequently on three occasions acted as  
regent of England. 

York held a parliament in 1395, and he was again serving as 
regent when Henry of Lancaster landed in England in 1399. After 
a feeble attempt to defend the interests of the absent king, 
York joined the victorious invader; but soon retired from public 
life. 

York died a t  King's Langley on Aug. I ,  1402. 
YORK EDWARD PLANTAGENET, DUKE OF (c. 

13 73-141 5\, elder son of the preceding (Edmund of Langley), 
was created earl of Rutland in 1390. Being a friend of his 
cousin, Richard 11, he became admiral of the fleet, constab16 
of the tower of London and warden of the Cinque Ports. H e  ac- 
companied the king to Ireland in 1394 and wtis made earl of Cork; 
arranged Richard's marriage with Isabella, daughter of Charles 
VI of France; and was one of the king's helpers in  the proceed- 
ings against the "lords appellant" in 1397. H e  became constable 
of England and obtained the lands in Holderness previously be- 
longing to Thomas of Woodstock, duke of Gloucester, together 
with other estates and the title of duke of Aumerle or Albemarle. 
H e  deserted Richard in 1399, and in Henry IV's first parliament 
he was denounced as the murderer of Gloucester. H e  was reduced 
to his former rank as earl of Rutland, and deprived of his recent 
acquisitions of land. I t  is uncertain what share Rutland had in 
the conspiracy against Henry IV in Jan. 1400, but he was probably 
not seriously involved. He served as royal lieutenant in Aqui- 
taine and in Wales and became duke of York on his father's 
death in 1402. He was concerned in the scheme, concocted in 
1405 by his sister Constance, for seizing the young earl of 
March and his brother Roger Mortimer and carrying them into 
Wales, and he was imprisoned in Pevensey castle. Released a 
few months later, he was restored to the privy council and regained 
his estates. York led one division of the English army at  Agin- 
court, where, on Oct. 25, 1415, he was killed by '6much hete and 
thronggid." H e  was buried in Fotheringhay church. 

YORK, RICHARD, DUKE OF (1411-1460), was born on 
Sept. 21,  1411, the son of Richard, earl of Cambridge. H e  became 
duke of Tiork in 141% and inherited the great possessions of the 
Mortimer family on the death of his maternal uncle, Edmund, earl 
of March, in I42j.  He had been kindly treated by Henry V and 
his name appears at the head of the knights made by Henry VI 
at Leicester on May 19, 1426. York served in France (1430-31). 
and in 1432 he obtained livery of his lands and later went over to 
Ireland to take possession of his estates there. In  Jan. 1436 he 
was appointed lieutenant gerierai of France and Normandy. Me 
shox~ed vigour and capacity. and recovered Fecamp and other 
places in Xormandy. Dissatisfied with the support given him by 
the English government, York applied to be recalled in 1437, and 
returned home in the autumn. From this time he attached himself 
to Humphrey of Gloucester's party, in opposition to the govern- 
ment under Cardinal Beaufort. Marridge with Cecily, sister of 
the earl of Salisbury, allled York with his most powerful supporters, 
the rising family of the Nevilles. 

On July 2 .  1440, York was again appointed to the French cdm- 
mand. His previous experience made him stipulate for full powers 
and a sufficient revenue. He did not go to Rouen until June 1441 
During his second governorship \-orir maintained the English po- 
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sition in Normandy. Distrusted by the court circle, he was re- 
called when his term of office expired in 1445. 

The death of Humphrey of Gloucester in 1447 made York the 
first prince of the blood. Suffolk, now Henry's chief minister, 
found a convenient banishment for a dangerous rival by appointing 
York lieutenant of Ireland for ten years iSept. 29. 1447). Tork, 
however, put off his departure for nearly two years. 

During his absence Jack Cade's rebellion occurred. In  Sept. 
I450 York landed in Wales, came to London x~i th  an armed retinue 
and forced himself into the king's presence. He declared that he 
desired only justice and good government. I n  March 1452 York's 
first bid for power proved a failure; he came once more in arms 
to London, and endeavoured to obtain Somerset's dismissal. On a 
promise that his rival would be held in custody he disbanded his 
men and. thus out~vitted, found himself virtually a prisoner. HOT\,- 
ever, a nominal agreement was concluded, and York obtained the 
king's pardon. The situation was changed by the king's illness in 
Aug. 1453; York secured his recognition as protector on March 2 7 ,  

1454 But the birth of a prince of Wales, in Oct. 1453% had re- 
moved k'ork's chances of peaceful succession to the throne, and 
a t  the end of 1454 the king's sudden recovery brought the pro- 
tectorate to an end. 

The restoration of Somerset's ascendancy over the king made 
York and his friends take up arms, but, even when the two armies 
met a t  St. Albans. York endeavoured to treat for settlement. The 
issue was decided by the defeat and death of Somerset on May 2 2 ,  

1455. Tork used his success with moderation. He  became con- 
stable of England, and his friends obtained office. I n  Oct. r45j a 
return of the king's illness made Pork  again, for a brief space, 
protector. Henry recovered in Feb. 1456 and at  Coventry, in 
October. the Yorkist ministers were dismissed. York mould not 
again accept honourable banishment to Ireland. Still there was no 
open breach and on March 25, 1458, a ceremony of reconciliation 
was held at  St. Paul's. I n  Sept. 1459 both parties were once more 
in arms but York protested that he acted only in self-defense. 
The desertion of his best soldiers at Ludlow on Oct. 1 2 .  when the 
king advanced in person, left him helpless. With a fev.7 follo~vers 
he escaped to Ireland, where his position as lord lieutenant was 
confirmed by an Irish parliament, and he ruled in full defiance of 
the English government. I n  June 1460 the earl of Warwick in- 
vaded England from Calais, and on July 10 their victory at 
Northampton gave the Torkists control of the king. York landed 
in England on Sept. 8 ,  and marched on London. On reaching West- 
minster, he took up his residence in the royal palace, and formally 
asserted his claim to the throne in parliament. A compromise xvas 
arranged; Henry was to retain the crown for life. but Richard was 
to succeed him. On S o v .  8 he was accordingly proclaimed heir 
apparent. Early in December Richard went north with a small 
force. On Dec. 30 he was hemmed in by a Lancastrian army at 
LVakefield. Declaring that he had never kept castle in the face 
of the enemy, Richard rashly offered battle, and was defeated and 
slain. His enemies had his head cut off, and set it up on the walls 
of York adorned with a paper crown. 

A 

Richard of York was not a great statesman, but he was no mere 
pretender to a throne. He had ability and a genuine love of justice 
and might have made a good king. His widow, Cecily. survived 
until 1495; they had three daughters and four sons who survived 
infancy. Edmund, earl of Rutland, his second son, was killed at 
Wakefield. The other three were Edward I\.', George duke of 
Clarence and Richard 111. 

BIBLIOGRAPHIT.-J. Gairdner (ed.) ,  The  Paston Letters, with intro- 
duction, 4 vol. (London, 1901) ; Sir J .  Ramsay, Lanca~ter and York,  
1399-1485, 2 vo1. (Oxford, 1892) ; Sir C. Oman, History o f  England, 
1377-1485, vol. iv of Political Hzstory o f  England (London, 1918) ; 
S. B. Chrimes, English Constitutional Ideas in the Fifteenth Century 
(Cambridge, Kew York, 1936) ; articles by K. B. McFarlane and C. R. 
Williams in Cambridge Medieval IIistory, vol. viii (Cambridge, 1936).  

YORK, a city, county and parliamentary borough, seat of the 
archbishop of York. the county to~vn of Torkshire and a county 
in itself, 194 mi. N.N.Itr. of London by road and 2 0 2  mi. S.E. of 
Edinburgh by the coast road. Pop. (19j1) IOj,371. Area 10 

sq.mi. Lying in the vale of York at the junction of the rivers Ouse 
and Foss, with natural ways through the higher land to east and 

west, it is a big communications centre. 
The Romans, realizing its strategic importance, built the military 

fortress of Eburacum (c. A.D. 71-74) for the 9th legion, with a 
colonia on the west bank of the Ouse. Of this fortress there re- 
main the Muitangular tower at the western corner, and the eastern 
corner tower. which was uncovered by excavation in 1q2j-27. 
The emperor Hadrian visited Uork; Severus and Constantius 
Chlorus died there; and Constantine the Great was proclain~ed 
emperor in the city. The Roman occupation ended c .  A.D. 400 and 
little more is known of York's history until 62 j  when Paulinus 
became the first archbishop. Edvr-in, king of Northumbria. x i s  
baptized there and founded the first minster in 627. About this 
date York became the northern ecclesiastical capital and by the 
8th century had become famous throughout the Christian world as 
a centre of learning under Xlcuin. 

In  867 the Danes captured the city and retained it as the capital 
of Yorthumbria. The name York: from the Danish Torvick, and 
some of the street names date from this period. Later the city 
was subjugated by the LVest Saxon kings after a long struggle. In  
1066 it was captured by Tostig, aided by Harold Hardraade, king 
of Korlvay. Harold of England defeated them at Stamford bridge, 
a few miles from York. and XTas in the city when the Normans in- 
vaded. Under the Conqueror York suffered severely. I t  was the 
key position in the subduing of the rebellious north, and two castles 
were built for the purposc. 1% section of the city was demolished 
and land flooded to increase the defenses. Much of what was done 
may be learned from the Domesdal- survey. 

In the medieval period York achieved great prosperity. Its 
merchants traded from the Baltic down to the French coast and 
the city became an important inland port. Wool was the chief 
commodity, York becoming a staple town. I t  was well fortified 
with \valls, and the cathedral and many religious houses were built, 
notably the Benedictine abbey of St. Mary and St. Leonard's 
hospital. There were about 40 parish churches. as well as friaries, 
monasteries and other foundations. Craft guilds flourished and 
annually presented at the festival of Corpus Christi the still- 
surviving cycle of 48 mystery plays. The city's wealth and tradi- 
tions established it as the northern capital. 

Cnder the Tudors York remained ecclesiastically and politically 
important although economically it declined. largely because of 
keener competition with London merchants in overseas trade. the 
increased sizes of ships, ~vhich meant that fewer seagoing vessels 
reached the city, and constant demands for defense against the 
Scots and French. Matters were made worse by the dissolution of 
the monasteries after which the citizens had to provide for the sick, 
aged and poor who had previously been the care of the religious 
houses. During the Great Rebellion York x a s  besieged and cap- 
tured in 1644. Earlier Charles's northern headquarters, it was a 
royalist stronghold. I t  was not harshly treated. however. by the 
parliamentarians, largely through the good ofices of Lord Fairfax, 
himself a Porkshireman. By the end of the century the wool trade 
had moved entirely to the West Riding and the city's population 
declined. But its geographical location saved York because of its 
importance for coaching routes, and during the 18th century it 
became a place of fashionable resort. Country gentry built houses 
there and a new prosperity came to the city. The 19th century 
saw the rise of commercial Tork. chiefly because of George Hudson, 
the "railx~ay king," \Those activities developed it as a railway 
centre. The consequent influx of workers and their families 
brought cheap labour, which benefited the new industries then 
coming into being. 

The government of the city lyas laid down in its charters. The 
earliest extant is one of Henry I1 confirming one of Henry I .  I n  
this the citizens are granted a merchant guild and free customs. 
In 1189 Richard I granted exemption from tolls throughout the 
kingdom. In 1 2 1 2  John granted the city to the citizens at  a fee- 
farm rent of 1160 annually. In  1396 Richard I1 made the city a 
county of itself, free of the Ridings, with power to appoint two 
sheriffs. Henry \'I in 1449 confirmed the previous charters which 
were later all confirmed by Charles I1  in 1663, and James I1 in 
168 j. Parliaments and councils were held in York in the 13th and 
14th centuries, and from 1482 to 1641 the city was the headquarters 
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of the Council of the North. After the Pilgrimage of Grace failed, 
Henry Vl I I  extended the council's powers. Between 1660 and 
1664 abortive attempts were made to revive the council. 

The Cathedral.-Dedicated to St. Peter and commonly called 
the "n'linster," the cathedral was a secular foundation. I t  is cruci- 
form in shape and occupies the site of the church founded by 
Edwin and destroyed at the Conquest. Between 1070 and I I j4 an- 
other church was built, remains of which can be seen in the crypt 
of the present building. which took from the 13th to the ~ j t h  
centuries to build. The transeph are 13th century, the "Five 
Sisters"  indon don. in the north transept being completed about 1% j j .  
The nave and chapter house were built in the late 13th and early 
14th centuries. The west ,front was finished in 1338 The central 
tower, west towers and choir screen are I j th century. Two great 
fires have damaged the building. The first, in 1829, caused by 
Jonathan Martin, destroyed the choir woodwork. and the second, 
in 1840. damaged the southwest tower. The stained glass. much 
of it 14th century, \\-as replaced after World \ITar 11, having been 
removed for safety in 1939. 

Some of the parish churches also possess old glass. notably 
All Saints', North street, and St. Michael's: Spurriergate. 

The City.-The walls surrounding the city are 2 &  mi. in circuit 
and date from the 14th century. They are pierced by four great 
gates or "barsn-Micklegate. Bootham: Monk and Walmgate, the 
latter still retaining its barbican. During the 18th century the 
walls fell into decay and proposals were made to demolish the bars. 
Some prominent citizens campaigned against the scheme and the 
walls were restored by public subscription. Prominent in the 
struggle was R'illiam Etty,  the painter, who, like John Flaxman, 
the sculptor. was a York man. 

Of some of the city's historical buildings, Clifford's tower (13th 
century) is quatrefoil in shape and stands on the artificial mound 
where the Conqueror built a castle which. in 1190. witnessed a 
massacre of York Jews; in 1684 an explosion destroyed the roof. 
The Merchant Adventurers' hall (1387) is still the home of the 
Merchant Adventurers' company; originally the Mercers' company 
it received its present style by royal charter in 1580. The guild- 
hall (1446-48) was destroyed in an air raid in April 1942, as was 
the medieval church of St. Martin-le-Grand, Coney street. St.  
Anthony's hall (1446-j3), formerly the hall of the minor guilds 
of t.he city. was the bluecoat boys' school from 170j to 1947. Now 
restored, it houses the Borthwick Institute of Historical Research, 
which  as opened in 19 j3. The Merchant Taylors' hall (late 14th- 
century and now restored) has been continuously the headquarters 
of the Merchant Taylors' company. St. Ii'illiam's college (1453)~ 
originally a college for chantry priests, has since its restoration a t  
the beginning of the 20th century been the meeting place of the 
northern convocation. The Treasurer's house (National trust 
property) was the house of the treasurer of York minster until the 
office ceased at the Dissolution; the building passed into secular 
hands and was later divided into two parts, the other portion being 
known as Gray's court. The King's manor, the house of the abbot 
of St. Mary's until the Dissolution, later became the official resi- 
dence of the president of the Council of the North. Since 1837 it 
has been the Yorkshire School for the Blind. The Assembly rooms 
were built in 1736 from designs by the earl of Burlington. The 
Mansion house (172 5-26). the official residence of the lord mayor, 
contains the valuable collection of civic regalia and plate. 

York contains rich material for students of history, its archive 
collections being particularly important. The city, merchant 
guiids, dean and chapter and College of Vicars Choral of York 
minster possess large accumulations. Archbishop Cyril Garbett 
(1875-19 j j )  made available to students the vast series of diocesan 
records. which is housed at the Borthwick Institute of Historical 
Research. 

The city also possesses several fine museums. The Yorkshire 
Philosophical society's museum includes, besides antiquities and 
natural history specimens, a fine Roman rnuseum and a museum of 
medieval sculpture. Much of this latter comes from St. Mary's 
abbey, the ruins of which stand in the society's grounds. The 
society is the parent of the British Association for the Advance- 
ment of Science. The world-famous Castle museum, opened in 

1938. contains the Kirk collection of bygones and is housed in the 
old female prison, built in 1780 by the York architect, John Carr. 
I ts  most striking feature is an old cobbled "street" with "shops" 
representing various trades. In  the adjacent debtors' prison is 
the Military museum, as well as exhibits illustrating different 
crafts. The castle area in which these buildings stand, together 
with assize courts, although within the city boundary, has always 
been crown property and outside the city's jurisdiction. The 
Railway museum contains both small exhibits and rolling stock, 
including, among several famous locomotives. the "City of Truro." 
the first in England (in 1904) to travel at more than 100 m.p.h. 

lilthough York retains much of architectural and historical in- 
terest it is also a thriving modern city. Chief of its many in- 
dustries are the manufacture of cocoa and confectionery, and the 
railway with its passenger and freight car shops. Other industries 
include printing; scientific instrument. button and glass and furni- 
ture making: and the manufacture of hydraulic pumping. ma- 
chinery. as well as many branches of light engineering. Sugar re- 
fining, brewing and the manufacture of artificial fertilizers are 
also carried on, The river provides a cheap means of transporting 
materials to and from the city. The first all-electric signaling 
system in the world was installed at York railway station. The 
increase in population had necessitated extensive building outside 
the old city with several boundary extensions. Some idea of this 
increase is gained from the following figures: 1801, 16.000; 1901, 
77,793 ; 1951~ 105.371 Inside the city boundary, areas of common 
land called "strays" serve as "lungs" for York. On one of these 
is the Knavesmire with its famous racecourse. 

The city is an important centre for the marketing of agricul- 
tural produce and cattle. I t  is the headquarters of the northern 
command. 

From I 29 j to 1918, when the number was reduced to one, two 
members were returned to parliament. From about 14 jo  to 183 j 
the area to the southwest of the city, known as the "Ainsty," was 
under the city's jurisdiction; its administration then passed to the 
West Riding. With the growth of the three county administrative 
areas Vork's position has declined as a civil capital but ic has 
now become an important centre for tourists. The medieval hos- 
pital of St.. Leonard catered for the wayfarer, and the city council 
in 19j1 restored and converted the 13th-century ruins into an 
information centre for travelers. 

BIBLIOGRAPHY.-F. Drake, Eboracunt: or the History and Antiquities 
of the City of York (London, 1736); C. Wellbeloved, Eburacum, or 
York Under the Ronzans (London, 1842)  ; T. P. Cooper, York :  the 
Story oJ Its Walls, Bars and Castles (London, 1904) ; B. S. Rowntree, 
Poverty: a Study of Town Life (London, 19011, Poverty and Progress 
(London, 1941) ; hl. Sellers (ed.), York Mercers and Merchant Adven- 
turers 13j6-1917 (Durham, 19171, York ,Vfemorandum Book Parts I 
a;zd I! (Durham, 1912 and 1915) ; A .  Raine (ed.) , York Civic Records, 
vol. 1-8, "Yorkshire Archaeological Society Record Series" (Leeds, 
1939-53); C. B. Knight, History of the City o f  York (York, 1944:, 
This Is York (York, 1951) ; A: Raine, Medieval Yurk,  a Topographic 
Survey (London, Hollywood-by-the-Sea, Fla., 1955). (J .  M. B.) 
YORK, a town (township) of York county, Maine, U.S., 40 

mi. S.W. of Portland, comprised of York village, Uork Beach, 
York Harbor and Cape Keddick. I t  was settled in 1624 on a site 
called Agamenticus by Capt. John Smith,' who had explored the 
area in 1614. The community became the first English city on 
the American, continent when Sir Ferdinand0 Gorges ( q . v . )  en- 
dowed it with a city charter and government under the name of 
Georgeana in 1641. The Massachusetts Bay company took over 
the Gorges property in 1652, revoked the city charter and changed 
the name to York, after the English town. 

The community was almost wiped out Feb. 2, 1692, in a raid 
by 150 Abenaki Indians; 80 residents were killed and 100 kid- 
napped in the worst massacre of its kind in New England. York 
was the shiretown of the province from 1716 to 1735 and of the 
county from 1760 to 1832, when the courts were moved to Alfred. 
With snug harbours, sandy beaches and rocky shores, the town is 
an attraction for photographers and artists. I t s  year-round popu- 
lation oi  about 3,000 is multiplied several times during the vaca- 
tion season. (A. K, GL.) 
YORK, a city of southeastern Pennsylvania, U.S., 90 mi. 51;. of 

Philadelphia and 28 mi. S.S.E. of Harrisburg; the seat of York 
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county. Pop. (1960) city 54,504, a decrease of 9.1% since 1950; 
standard metropolitan statistical area (York county) 238,336, an 
increase of 14.9%. (For comparative population figures for the 
city see table in PENNSYLVANIA: Population.) 

York was the first permanent settlement in Pennsylvania west 
of the Susquehanna. I t  was laid out in 1741 in the centre of 
Springettsbury manor, a tract of 64,000 ac. granted to Springett 
Penn (a  grandson of William Penn) in 1722, and was named for 
the English city. The first settlers were chiefly Germans from the 
Rhenish Palatinate (Lutherans, Reformed, Mennonites and Mo- 
ravians), with some English Quakers and Scotch-Irish. The vil- 
lage was on the Monocacy road, the main route to the south and 
the southwest, and soon grew rapidly. When York county was 
established in 1749 the village of York was made the county seat, 
and by 1754 it had 210 houses and 1,000 inhabitants. In  1777, 
when the British approached Philadelphia, the Continental Con- 
gress left the city, and after holding one day's session in Lancaster, 
crossed the Susquehanna to York and made it the national capital 
from Sept. 30, 1777, to June 27, 1778. 

I n  the old county courthouse (built 1754-56 and torn down in 
1849) the congress passed the Articles of Confederation, received 
the news of Burgoyne's surrender, issued the first national Thanks- 
giving proclamation, received word from Franklin in Paris that 
France would aid with money, ships and men, received Von Steu- 
ben and Lafayette and commissioned them as major generals. I t  
was in York that the Conway cabal, an attempt led by the Irish 
adventurer Thomas Conway to deprive George Washington of the 
command of the American army, was frustrated by Lafayette. 
There $1,500,000 in silver, lent by France, was brought in Sept. 
1778, and there Benjamin Franklin's printing press, moved from 
Philadelphia, issued $10,000,000 of Continental money. During 
the Civil War Confederate troops entered the town on June 28, 
1863, and a small Federal force retreated before them. 

York is the commercial centre of a rich agricultural region and 
also has many large and diversified manufacturing industries. The 
city's area is closely built up and there are populous industrial 
districts just outside the corporate limits in several directions. 
Manufactures include refrigerating and air-conditioning equipment, 
hydraulic turbines, farm equipment, building materials, wall and 
roofing paper, tire chains and bakers' machinery. 

York was incorporated as a borough in 1787 and as a city in 1887. 
Points of interest include the Quaker meetinghouse, erected in 
1765; several old burying grounds; the building used by Gen. 
Anthony Wayne for his headquarters while recruiting his brigade 
for the march on Yorktown; and, in Farquhar park, a model of 
the provincial courthouse in which the Continental Congress held 
its sessions. (R. E. AT.) 

YORK AND ALBANY, FREDERICK, DUKE OF (1 763- 
182 71, second son of George 111, who as commander in chief of the 
British army introduced much-needed administrative reforms, was 
born in London on Aug. 16, 1763. 

In  Feb. 1764, through his father's influence as elector of Han- 
over, he was elected to the wealthy bishopric of Osnabriick, and 
retained that position until 1803. Entering the army in 1780, he 
received his military education in Hanover (1781-87) and was 
promoted to lieutenant general in 1784. A few weeks later he 
was created duke of York and Albany, and took his seat in the 
house of lords on his return home. I n  1791 he married Princess 
Frederica (b. 17671, daughter of Frederick William I1 of Prussia, 
but the marriage was childless and not happy; a separation took 
place, and she died on Aug. 6,  1820. 

In  1793 the king appointed the duke of York to command the 
English army sent to Flanders to co-operate with the Austrians. 
His personal bravery could not compensate for his inexperience 
and although his incompetence as a commander has been exag- 
gerated, he must be held at  least partly responsible for the defeats 
of 1794-95. In 1795 he was made a field marshal, and in 1798 
commander in chief. His expedition to Holland in 1799 was even 
less successful, and he never again commanded in the field. He 
had to resign in 1809, being implicated in the scandals associated 
with his mistress, Mrs. Mary Anne Clarke ( q . ~ . ) ,  but the house of 
commons acquitted him by 278 votes to 196 of having received 

bribes in return for military promotions. In May 1811 the prince 
regent replaced him at the head of the army. 

Like his father, the duke owed much of his popularity to his 
hostility to the Catholic claims. His speech on that subject in 
182j to the house of lords was printed on blue satin in letters 
of gold. During his last years he tried to organize an anti-Catholic 
party distinct from the ministerial. and in Nov. 1816 he tried 
unsuccessfully to induce his brother to dismiss George Canning, 
the leading advocate of Catholic emancipation. The duke's death 
on Jan. j, 1827, was a great blow to the opponents of Catholic 
relief, for the new heir presumptive, his brother the duke of 
Clarence, was at heart favourable to that cause. The long- 
continued irregularities of the duke of York's private life did 
nothing to diminish his popularity; indeed, it was suggested that 
in these failings "there was nothing that was un-English, nothing 
that was unprincely." He was an excellent commander in chief, 
applying himself with energy and devotion to the task of improv- 
ing the welfare of the soldiers and eliminating administrative 
abuses. 

See A. H. Burne, The Noble Dube of York (London, 1949) ; R. Ful- 
ford, The Royal Dukes (London, S e w  York, 1949). (A. AL.) 

YORKE, CHARLES ( I  72 2-1 7701, English jurist and poli- 
tician, second son of Philip Yorke, Lord Chancellor Hardwicke, 
was born in London on Dec. 30, I 7 2 2 ,  and educated at  Corpus 
Christi college, Cambridge. In  I 74 5 he published a treatise on the 
law of forfeiture for high treason and the next year was called to 
the bar. 

In 1747 he gained a sinecure appointment in the court of chan- 
cery and entered politics as member for Reigate. In 1751 he be- 
came counsel to the East India company. His first political ofice 
\\.as that of solicitor general under William Pitt (1756-61j. He 
served as attorney general under John Stuart Bute (1762-63) 
and in the Wilkes cases condemned the principle of general war- 
rants but maintained that parliamentary privilege did not extend 
to cases of libel. 

As attorney general under the liockingham administration Yorke 
maintained, in the dispute with the American colonies, that the 
Stamp act should be repealed but a Declaratory act should be 
simultaneously passed. He drew up the constitution for Quebec, 
which was later largely embodied in the Quebec act of 17 74. He 
resigned office in 1767 and pledged himself not to accept office 
under the duke of Grafton. But when Grafton. in I; 70, invited 
him to accept the coveted office of lord chancellor, he at last 
yielded to the king's entreaties. Then, immediately overwhelmed 
with remorse, he fled to his own house and died there three days 
later, on Jan. 2 0 ,  1770. His last act was to refuse his official 
sanction to the patent raising himself to the peerage as Baron 
hlorden. (D. T N . )  

YORKSHIRE, the largest county of England, nearly span- 
ning the country in its northeastern part. Bounded eastward by 
the Sorth sea and southward by the Humber estuary with parts of 
Lincolnshire, h'ottinghamshire, Derbyshire and Cheshire, on the 
west it is divided from Lancashire and LVestmorland by a serpen- 
tine line drawn through and over the Pennine chain, approaching 
at one point within 8 mi. of the western shore. Northward the 
boundary against County Durham is the Tees. The total area 
(geographical county) is 6,100.6 sq.mi., distributed between the 
East (1.172.j), North (2,127.8) and West (2,790.3) Ridings and 
the City of Uork (10 sq.mi.) 

Physical Features.-The county's geography is dominated by 
its western mountain wall: 95 mi. of the Pennine chain, which, 
boldly carved in the Ice Ages, presents rounded moorland crests, 
such as Mickle Fell, Whernside. Ingleborough, Buckden Pike and 
Penyghent, their flanks falling into the characteristic western dales, 
large scree slopes which have become hill meadows and broad al- 
luvial floors traversed by rivers now relatively small (see PEN- 
NINES). Such are Upper Teesdale, Swaledale. JVensleydale. S id-  
derdale, Wharfedale and Ribblesdale, all north of Airedale ("the 
Aire gap"), the only low-level pass through the Yorkshire Pen- 
nines and a point where the geological exposures alter. The north- 
ern massif is of Carboniferous Limestone and Yoredale Beds, 
capped by Millstone Grit. South of the Aire, the prominent rock 
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is the Millstone Grit, xhich has been arched upward approximately 
along the county boundary and has the Coal Measures preserved 
along either flank. The uplands again are bleak grouse moors. 
Under the eastern slopes of the Pennines, the county is traversed 
f rom north to south by a belt of Magnesian Limestone which pro- 
duces a rich soil with luxuriant vegetation. 

The  remainder of Torkshire is a great tract of lower ground. 
North and south runs the broad central plain, parts of which are 
called the Vale of 3Ion.bray and Vale of York; eastward to the sea 
extend Laxer Teesdale, the Vale of Pickering and, in the south, 
the flats of the Ouse-Trent-Humber complex. Between these de- 
pressions, the northern hill mass is the tilted tableland of Jurassic 
limestones. rising nearly to I . joo  ft., now called the S o r t h  York- 
shire hloors Kational park, but known for centuries as Blackamoor 
or Blakeymoor. I t s  majestic northwestern scarp dominates Cleve- 
land (Cliffland') and the neoindustrial area of "Tees-side" or Lower 
Teesdale; n-hile, apart from the Esk. which flows east to the sea 
a t  iVhitby. all its major streams trend south into the Yale of 
Pickering and so by Derwent and Ouse into the Humber. The 
valleys of Eskdale. Ryedale: Farndale. Sewtondale. etc.. sheltered 
and 11-ooded, present much lovely scenery. South of Pickering 
vale rise the chalk Yorkshire wolds, similarly scarped to the north- 
west and dipping southeasterly. so that beyond Flamborough head 
the sea cliffs end and the chalk disappears under the flat, drift- 
covered promontory of Holderness which is subject to severe, and 
constant erosion by the sea. 

Of coastal holiday resorts the principal are. from north to south, 
Redcar. Saltburn. IVhitby. Robin Hood's Bay. Scarborough, Filey. 
Bridlington. Hornsea and ii'ithernsea. Harrogate. with its mineral 
springs, is the chiei inland health resort. 

Minerals.- Coal has long been the principal product and the 
Yorkshire Coal Measures are worked chiefly in the southwestern 
part of the county. Associated with the Upper Coal Measures are 
important nodular iron ores. Brick. pottery and fire clay are also 
found. besides gannister and oil shale. Farther north, some 
Pennine foothills are closely pocked with the shallow pits of the 
old-time coal miners. who likex~ise worked westward at  Ingle- 
borough and eastward in the Estuarine Lias of Cleveland. Lead 
ore (usually galena in calcite) was widely worked in the western 
dales irom, perhaps, pre-Roman times until the Nevada boom in 
silver-lead. hIany of the limestones and sandstones provide ex- 
cellent building material, though the most famous architectural 
quarries are in the Alagnesian Limestone, while from the L o ~ e r  
Coal Measures come the smooth-faced '170rkshire paving and 
roofing flags. I n  the east. jet and Rimmeridge shale were worked 
from pre-historic times. Along the northeastern coast the produc- 
tion of alum prospered in the 17th and 18th centuries and deep 
deposits of potassium salts await development. 

Archaeology.- From the Mesolithic period, Tardenoisian 
flints occur along the Pennines. notably near Huddersfield. while 
finds of stray hlaglemose harpoons from Holderness were follo~ved 
in 1949-51 by the excavation of a classic site, Star Carr, Seamer, 
near Scarborough, a t  the seaward end of the Vale of Pickering; a 
winter camp of hunter-fisher folk earlier than the best ?v;Iaglemose 
sites on the continent and dated by radioactive carbon ( e l 4 )  tech- 
nique about jooo B.C. For all periods between the Neolithic and 
Early Iron Age B-as also for the Anglo-Saxon-evidence lies 
thickest on the chalk ~ o l d s .  East of Bridlin~ton have been found 
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concentrations of fine flint implements with long and round bar- 
roxs,  including many of the Beaker folk. Notable Megalithic 
monuments elsewhere are the 20-ft. standing stones called the 
Devil's Arrows a t  Boroughbridge. A great ceremonial centre is 
marked by three large earthen circles a t  Thornbrough. Cup-and- 
ring-marked stones near Ilkley could belong to the Middle Bronze 
Age, like some of the numerous running earthworks. Arras and 
Hessleskew farms near Market JVeighton are famous for their 
chariot burials of chieftains of the immediately pre-Roman Iron 
Age and it is significant that among other deposits of this class! 
one was found in 1844 a t  Stanwick. where in 19j1-52 Sir R. E. 
Mortimer iVheeler identified an 8 jo-ac. complex of earthworks as 
the last stronghold of the Brigantian king, Venutius, who revolted 
against the Romans in A.D. 69. 

History.- Before the tide of Roman occupation rolled over it 
between A.D.  70 and 80. a part of the present East  Riding was held 
by the Parisi. All the rest of modern Yorkshire belonged to the 
Brigantes. most numerous of the British tribes, according to 
Tacitus. Of Roman towns the principal and strategic centre was 
Eburacum (York, 9.v.). garrisoned first by the hapless 9th legion 
Hispana and from A.D.  1 2 2  until the final withdrawal by the 6th 
Victrix. On the western fringe of the Ouse basin one great road 
ran from south to north by Bawtry. Doncaster, Castleford and 
Tadcaster to Isurium Brigantum (Aldborough by Boroughbridge) 
and so, under the modern Great North road to  Cataractonium 
(Catterick Bridge) and the fork a t  Scotch Corner for Lavatrae 
(Bowes) or Vinovia (Binchester. County Durhamj .  The  com- 
plementary eastern road began at  the port and river crossing of 
Petuaria (Brough on Humber) and follo\ved a parallel course up  
the Yale of York. ~ ~ i t h  a fork to Derventio (Malton j .  York was 
linked to both of these by the great transverse road from Deva 
(Chester)  to Bridlington. 

I n  the 6th century an Anglian invasion of the wolds and Holder- 
ness led to the development o i  the kingdom of Deira.  Ella (or  
Aella), its first king. extended his territory north to the ii'ear and 
his son Edwin conquered western districts roughly equivalent t o  
Yorkshire. The defeat of Edwin a t  Hatfield in 633 was follo~ved 
by a succession of struggles between l lerc ia  and Sor thumbria  for 
the supremacy over Deira. After the Danish conquest of Deira, 
Guthrum in 875 apportioned the district among his followers, 
under whose lordship the English retained their lands. Cleveland 
came under strong Scandinavian influence, and i t  was probably 
about this date that Yorkshire was divided into thrydings (Ridings, 
th i rds) .  which in turn were subdivided into wapentakes. The  
bounds of the three Ridings were so settled as to meet a t  York, 
the administrative centre which by A.D. 1000 had a population of 
over 30.000. At the battle of Stamford bridge in 1066 Harold 
Hardraade, who had seized York, was defeated and slain by  Harold 
o i  England. 

The name Yorkshire was taken from the city of York which 
in pre-Roman times was supposed to have been called Eboracon. 

On the redistribution of estates a i ter  the Norman conquest, Alan 
Rufus,  founder of Richmond castle, received the honour of Rich- 
mond, and Ilbert de Lacy the honour of Pontefract. Earl  Harold's 
estate a t  Conisbrough passed to iVilliam de ii 'arenne, earl of 
Surrey, together with Sandal castle. which in the 14th century was 
bestowed on Edmund Langley. duke of York. Other Domesday 
landholders were JVilliam de Percy, refounder of LVhitby abbey; 
Robert de Bruce. ancestor of the royal line in Scotland. and Roger 
de Busli. The archbishop of Tork  enjoyed the great lordship of 
Sherburn. and Howdenshire was a liberty of the bishop of Durham,  
whose predecessors had held Crayke from the 7th century and who 
received from ii'illiam Rufus the manor and soke of Sorthallerton. 

I n  1138 David of Scotland was defeated near Sorthallerton in  
the battle of the Standard. Robert Bruce in 1318 destroyed 
Sorthallerton. Boroughbridge, Scarborough and Skipton. T h e  
forces of Edward I1 defeated the rebel barons in 1322 a t  the battle 
of Boroughbridge. The forces of the rebellious earl of Northumber- 
land in 1408 were defeated a t  Bramham moor near Tadcaster. A 
skirmish at  Stamford bridge in I 4 j 3  was an early event of the 
struggle between the houses of York and Lancaster. I n  1460 the  
duke of York was defeated and killed a t  IVakefield: and next year 
the Lancastrians were defeated a t  Towton. The  suppression of the 
monasteries roused deep resentment in Yorkshire. and the inhabit- 
ants flocked to join the Pilgrimage of Grace. T h e  northern rebel- 
lion of I j69 was largely enacted in northern Yorkshire. Sir 
LlTilliam Savile captured Leeds and Wakefield for the king in 1642, 
and in 1643 the duke of Newcastle, having defeated the Fairfaxes 
a t  Ad~valton Moor, held all Yorkshire except Hull. I n  1644. how- 
ever, the Fairfaxes secured the East and West Ridings. while 
Cromwell's victory of hiarston Moor was followed by the capture 
of York and in the next year of Pontefract and Scarborough. 

I n  the 13th century the diocese of York included in this county 
the archdeaconries of York, Cleveland. East Riding and Richmond. 
The latter archdeaconry was transferred in I 511 to Henry YIII ' s  
new diocese of Chester, but its Yorkshire deaneries were given to  
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the Ripon see when that was created in 1836. I n  1888 the area 
o i  the Kipon diocese was reduced by creation, of the see of IVake- 
field. now consisting of the archdeaconries of Halifax and Ponte- 
f r ac t ;  whiie the diocese of Kipon consists of the archdeaconries 
of  Richlnond (within Yorkshire) and Leeds. York diocese com- 
prises the iirchdeaconries of Tork  and IVest Riding. East Riding 
and Cleveland. The bishoprics of Sheffield and Bradford were 
created in 1914 and 1919 respectively, the former containing the 
archdeaconries of Shefield and Doncaster, the latter those of 
Cr;i \~en and Uradford. The first archbishop of X70rk was Ecgbert. a 
disciple of Bede, who was raised to archiepiscopal status by 
Gregory I11 in 735. 

T h e  \voolen industry developed after the Conquest, and historical 
details may be found in the articles on the separate tolvns (see 
LEEUS. UK.~UFORD, etc.) .  The time of the American Revolution 
marked the gradual absorption by 170rkshire of the clothing trade 
from the eastern counties. Coal appears to have been used in 
Yorkshire by the Romans, and was dug at  Leeds in the 13th cen- 
tury.  'I he early fame o i  Shei'tield (q .3 . )  as a centre of the cutlery 
and iron trade is demonstrated by a line in Chi~ucer.  Forges of 
the 13th century are mentioned at  Rosedale and at  Gisburn. In  
the 16th century limes!one was dug in many parts of Elmet, and 
Huddlestone. Hessel\vood and Tadcaster had famous quarries; 
P o n ~ e f r a c t  was known for its licorice, Aberford for pins and 
\\'hitby for jet. Kolton market \vas an important distributive cen- 
tre in the 17th century, and in I 787 there were I I cotton mills in 
the county. 

Architecture.- As a county which has always been prosperous, 
Yorkshire is naturally endo\ved with a great wealth of monumental 
and architectural antiquities. Of castles; the fine ruins a t  Knares- 
borough, I'ickering. I'ontefract. Richmond, Scarborough and Skip- 
ton are  described under their respective headings. Barden tower, 
picturesquely situated in upper iVharfedale, was built by Henry de 
Cliiford (d ,  1 j.3 1 .  Bolton castle in R-ensleydale, built in Richard 
11's time by Richard Scrope, was besieged in 164j ,  but remains im- 
pressive and partially habitable. The unique Conisbrough castle, 
~v i th  its massive cylindrical keep reinforced by solid buttress- 
toners! stands hy the Don between Rotherham and Doncaster. 
Rliddleharn castle, within sight of Uolton, is ~ilell cared for by the 
ministry of works. like Bowes, where only the square keep remains. 
Caivood castle, near Selby, retains its gateway tower of Henry TI 'S 
time. Helmsley castle, of the late 12th century, is still interest- 
ing although much of its curtain wall has gone into the building 
of the town, and Sheriri Hut ton,  which once resembled Bolton, has 
been similarly mutilated since the 18th century. Harewood castle 
in lower Jyharfedale has no portion earlier than the reign of 
Edward 111. Snape is a 15th-century castle partly ruined, partly 
inhabited. Other remains deserving notice are Mulgrave, Ravens- 
worth. Spofforth, Tickhill, L$Thorlton, Wressell and Sandal. 

At :he time of the Dissolution there were in 170rkshire 2 8  
abbeys; 2 6  priories, 23 ~iunneries,  30 friaries, 13 cells, 4 com- 
manderies of Knights Hospitallers and 4 preceptories of Knights 
Templars. The principal monastic ruins are Bolton abbey (q.v.), 
properly a priory, of Augustinian canons; Fountains, finest and 
most complete of the ruined abbeys in England (see MONASTERY). 
Kievaulx (q.v.1, perhaps the most beautiful, and Jervaulx. all 
Cistercian; Kirkstall near Leeds, also Cistercian; and the Bene- 
dictine abbey of St. Mary in York ( q . v . ) .  Also notable are the 
Premonstratensian abbey of Coverham and other important re- 
mains a t  Bridlington; Guisborough, Malton. U'hitby, Easby (Rich- 
mond) ,  Kirkham near Malton, hlonk Bretton near Barnsley and 
>fount Grace near Korthallerton. Byland abbey, of the early 12th 
century. is still handsome and like the Premonstratensian abbey 
o i  Egglestone on the Tees has benefited by official custodianship. 
Reference must be made to the Cistercian foundations of hleaux 
in Holderness, Roche near Rotherham and Sawley in Ribbles- 
dale;  the Benedictine nunneries of Marrick and Rosedale; and 
the Gilbertine house of Watton in Holderness. Beverley (q.v.) 
minster is a magnificent mainly Perpendicular building; it was 
originaliy founded as a college of secular canons in the 7th cen- 
tury.  

Si.;ttered about 111e c o ~ n t y  is a great quantity of Xnglian. Anglo- 

Danlsh and Anglo-Norse carved stones which collectively illustrate 
l o c J  art> and the klgour of the Chrlstidn f a ~ t h  betneen the Sth 
and I ~ t h  centuries Of these. W G Colling\~ood's S o r t l z z i n ~ b r ~ n n  
Crosses of the Pre-Sol -n~un .lgc (London 192;)  IS  a masterly 
study From many place ndmes the presence of 8th-9th century 
crosses may be noted at  Col l lngh~m Densbur) .  Northallerton and 
Otley. In  h I \ . l , i sh~n~  church>ard 1s the neathered loner  part of a 
superb Ang11,in stone rood Brompton by K ~ r t h ~ t l l e l t o n  In the 
10th century \\as a centre of such nark some of ~ t s  crosses and 
"hogback" grave covers remain in its church. 

,4s the \-orkshire countryside varies so ividely, from sheer sea 
cliffs and flat sandy shores, through reclaimed fens and sheltered 
levels, up ~vinds\vept dales to the bald mountaintops; so its archi- 
tecture varies x i t h  location and materials formerly available. 
Stone ~vas  used for the   no st ancient buildings that survive, the 
Saxon crypt under Ripon cathedral, the early-Korn~an aisled and 
apsed crypt (intended for a cell of iVhitby abbey) under Lasting- 
ham church. Of notable churches this brief selection incidentally 
names some of the most attractive villages and sinall towns: 
Bedale, Birkin, Bolton, Cox\\-old. Easby by Richmond. Flam- 
borough, Hirckness, Kirklington, Korth Kewbald? Patrick Bromp- 
ton, Patrington. Pickering. Romaldkirk. Skipwith, Snaith, South 
Skirlaugh. Stillingticct, Swine! Thirsk and \Vest Tanfield. 

Of domestic architecture the earliest survivals are a Norman 
Inanor house associated with the great Inigo Jones mansion of 
Burton Agnes, a few medieval timber-framed dwellings and many 
sniall stone manor houses, usually with flagged roofs. I n  the 
Bradford-Halifax district is a group of broad. low-browed stone 
houses built by the 16th-century clothiers. Fountains hall, built 
in 1610 out of materials from the adjacent abbey, is an  outstanding 
example of its type and period. Kiplin hall (1616), the home of 
Lord Baltimore. is still furnished, and Honsham is a school but 
other famous 17th-century houses have perished or been rebuilt. 
Of the vast 18th-century country houses. Hare~vood (home of the 
earls of Harewood t is fully maintained; Castle Howard, designed 
by Sir John Vanbrugh. was damaged by fire but retains much of 
its state;  LVent~vorth IVoodhouse has suffered many indignities; 
East Riddlesden hall. Nostell and Sunnington have passed to the 
National trust;  others to municipalities. 

A g r i c u l t u r e ,  I n d u s t r i e s  a n d  Communications.- The Korth  
and East Ridings are mainly agricultural; in the IVest Riding there 
are mixed farms even in the areas chiefly devoted to steel! coal and 
wool; but in both the LVest and S o r t h  Ridings the extensive fells 
and moors, with their dales. are the homes of prosperous dairy 
and sheep farming. Almost all the chicory and licorice (this mainly 
around Pontefractj and nearly a third of the flax used in England 
are grown in Yorkshire and enormous quantities of rhubarb are 
raised in the Leeds-Wakefield area. Grain growing is chiefly in 
the East Riding. Selby is the centre of a leading potato-growing 
district, and beet sugar is grown in several areas. 

Of greatest importance are the textile and steel areas of the 
West Riding, both now based on the equally significant coal area 
centred on Barnsley. I n  the North Riding is the iron and steel 
industry based on Middlesbrough and Tees-side; in the East Rid- 
ing, Hull, a busy deepwater port and base for the northern-seas cod 
fishery, is fast developing as an  industrial centre;  other industries 
in the East Riding include aircraft manufacture a t  Brough and 
oil-cake and flour milling a t  Barlby, by Selby. 

About three-quarters of all the workers in Great Britain's woolen 
trade are found in the West Riding, mostly in the area bounded 
by Keighley, Leeds, Wakefield and Colne and Holme valleys. The  
worsted industry dominates the area in the northwest, around 
Bradford, Keighley and Halifax, woolens being more important in 
the southeast toward Wakefield. Dewsbury, Batley and Ossett are 
centres of shoddy manufacture; Halifax makes carpets, Bradford 
is a dyeing town. Leeds is Britain's busiest centre for ready-made 
clothing, but like other Yorkshire cities has many different in- 
dustries. Todrnorden and Hebden Bridge are the two biggest 
cotton centres; silk is spun at  Brighouse. The  steel industry is 
mainly based upon Sheffield, but has spread through Rotherham 
into the Don valley, Doncaster itself having become a consider- 
able manufacturing town. The coal area extends from south of 
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(1869) ; P. F. Kendall and H. E. Wroot, Tlze Geology of Yorkshire 
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(C. K. C. A,)  
YORKTOWN, a town in the tidewater area of eastern Vir- 

ginia. US. ,  site of the concluding engagement of the American 
Revolution, is on the York river 10 mi. from its mouth and 60 

Leeds and Bradford to Sheffield, Barnsley being a notable centre. mi. S.E. of Richmond; the seat of York county. The town was 
The iron and steel working area of hliddlesbrough was developed established in 1691 and there began almost immediately a steady 
and brought to great prosperity upon ore from the neighbouring 'prosperous growth which continued until the Revolution. Pos- 
hills, but is now increasingly deperlde~lt on ores brought from a sessing an excellent deepwater harbour, Irorktown became in the 
distance. Between Middlesbrough and the mouth of the Tees in 18th century a tobacco port of first importance and around 1750 
the mid-20th century new major industries concerned with new had a population between 2.000 and 3,000. Yorktown's economic 
chemical processes, the production of synthetic fibres and fabrics, decline began with the outbreak of the American Revolution; the 
etc., ~ w r e  being established. York. too, long famed for its railway siege of the town in 1781, which gave it  a permanent place in his- 
works and chocolate manufacture, has many other industries and tory, completed its decline. 
is a thriving business centre. The events which led up to the siege of Uorktown were con- 

Industry is aided by the fact that the main road and rail routes nected with the attempts of the British after 1778 to subdue the 
from London to northeastern England and Scotland pass through southern colonies. By the spring of 1781 this task was still not ac- 
Yorkshire. The Xire and Calder navigation was designed to link complished, and one of the reasons was that Virginia was serving 
industrial Yorkshire and Lancashire respectively with the Mersey as an important source of men and supplies for the Continental 
and the Humber, Goole being a transshipment port on the latter army. Consequently, in May 1781, Lord Corn~vallis, the British 
waterway. Hull and Middlesbrough are Yorkshire's chief ports for commander, moved his forces into Virginia. After some sparring 
ocean-going vessels. with the patriot forces under the marquis de Lafayette, Cornwallis 

Popula t ion  a n d  Administration.- The population of the moved to Yorktown on hug. 7, to be in close communication with 
three Ridings of Yorkshire at the 1951 census was as follows: the British army at  Yew York. I t  was then that Gen. George 

Washington and the comte de Kochambeau combined their Ameri- 

- 
Nigeria. The Yoruba city of Ibadan, with a population of over 
450,000, is the largest Negro city in Africa. Five other Yoruba 
cities had over 100.000 inhabitants and six others over 40,000 
at  the 1952 census. Despite a tradition of urban life, their econ- 
omy is' based on farming, with yams and maize as the main food 
crops, and on handicrafts and trade. They produce over 90% of 
Nigeria's cocoa as a cash crop for export. 

According to Yoruba traditions, the earth was created a t  Ife, 
where beautiful portrait heads in brass and terra cotta have been 
excavated. Odudua, the deity who spread earth on the primeval 
water, had 16 sons from whom Yoruba kings claim descent. Leav- 
ing the Oni as ruler of Ife, the others went out to found their 

Geographical can and French armies in the north and marched rapidly to Vir- 
county (i.e., inc. 

county boroughs) 

z;;;:;; 1 ginia. With the aid of a French fleet under the comte de Grasse 
(see AMERICAN REVOLUTION, THE:  The War a t  Sea) and addi- 
tional French infantry they joined Lafayette and laid siege to 

3,sR(),274 Uorktown on Sept. 28. Cornrvallis, after an unsuccessfu~ attempt 
4,622,659 

R i d  ; West. 
Total . . to escape, surrendered on Oct. 19, bringing to an end, for all prac- 

tical purposes, the war in America. 
The population of the city of York in 1951 was 105,371. Within In  the 20th century Yorkto~+,n regained a measure of prosperity. 

the geographical boundaries of the East Riding (which has its There are several naval establishments nearby, and there is a 
county council offices at Beverley) are the city and county borough marked movement of industry into the area. A national monu- 
of Kingston upon Hull; the municipal boroughs of Beverley, ment was established there in 1930 and in 1936 the area was desig- 
Bridlington and Hedon: six urban districts and eight rural dis- nated as Colonial National Historical park. Among the colonial 
tricts. The North Riding (county council offices at  Northallerton) edifices still standing in Yorktomn is the magnificent Georgian 
has one county borough, Middlesbrough; four municipal boroughs, home of Thomas Nelson, Js., signer of the Declaration of Inde- 
Redcar, Richmond, Scarborough and Thornaby-on-Tees; to  urban pendence, governor of Virginia after Thomas Jefferson and com- 
and 20 rural districts. The 'CVest Riding (county council offices mander of the Virginia militia during the siege. 
a t  Wakefield? has 10 county boroughs, Barnsley, Dewbury, Don- BIBLIOGRAPHY.-R. Goodwin, A Brief History of and Guide Book to  
caster, Halifax, Huddersfield, Rotherham and the four cities of Jamestown, Willianzsbz~rg and I'crktown (1930) ; C .  E. Hatch, Jr., 
Bradford, Leeds, Sheffield and iyakefield; 13 municipal boroughs Y o r k t o w n  and the Siege o f  1781 (1952) ; H .  P. Johnston,   he ~ o r k -  
including the city of Ripon; j j  urban and 21 rural districts. t o w n  Campaign and the Szlrrender o f  Cornwallis, 1781 (1881) ; E .  S. 

Miers, Blood of Freedonz, the Story o f  Jamestown, Willianzsburg and 
Although Vorkshire has only one sheriff, the three Ridings have york town (19j8) ; C. F. ~ ~ ~ , + l l ,  ~ ~ ~ ~ ~ i ~ l  yorktown (1938). 

been separate administrative units from, probably, the 9th cen- (E. G. Ev.) 
tury; each has had its own court of quarter sessions since the 14th YORO, inland department in northern Honduras. Area 3,065 
century. its own lord lieutenant for several centuries, and its own sq.mi.; pop. (1950) 98,700, about 80% rural, is concentrated 
county council since 1889. The present petty sessional divisions mostly in Aguan lowlands in the east-central part and in Comaya- 
in many cases approximate the ancient wapentakes and use the gua-cuyamapa-sulaco lowlands in the \Test and adjacent moun- 
names of the latter. The county and boroughs of lTorkshire in tain valleys. Twenty per cent of the area is farm land, of which 
1956 returned a total of 56 members to parliament. The National more than half is either cultivated or in pasture. The department 
trust owned 8.653 ac. in Yorkshii-e in 1956; 241 ac. were protected, produces bananas for export in the western and eastern lox~~lands 

Education is headed by the universities of Leeds ( I ~ o L + ) .  Shef- are served by rail~yays, and coffee is gro\+-n in the southern 
field (1905) and Hull (1954). Technical colleges are devoted mountains, served only by pack and cart transportation. Other 
primarily to the study of subjects related to the various Vorkshire include rice, corn, potatoes, cattle, swine and poultry. 
industries. There are many famous schools. Nonconforn~ist The departmental capital, Yore (pop, [1950] 2,078), set in a 
colleges and other denominational schools such as the school primitive highland region, is the home of the Jicaque Indians and 
of the Society of Friends at  Great Ayton and the Roman Catholic can be reached by air or mule. (C. F. J.) 
college of Ampleforth run by Benedictine monks. YORUBA, an African people numbering over 5,000,000 who 

The people of industrial Yorkshire are noted for their singing, inhabit the southTvestern corner of Nigeria and a small area in 
the Leeds festival being one of the greatest in England. Also cen- eastern Dahomey, largely concentrated in the Ibadan, Ondo, Oyo, 
tred on Leeds is the County Cricket club-a game for which York- Abeokuta, Colony and Ijebu provinces of the \vestern region and 
shiremen have enthusiasm and talent. in the Ilorin and Kabba ~rovinces of the Northern region of 

Administrative 
county 

, 7 9 9  
378,209 

I , S ~ Q , I I ~  
2,1711,126 



YOSEMITE NATIONAL PARK 
own kingdoms: Oyo the largest and most powerful under the 
Alafin, Ijebu-Ode under the Awujale, Ondo under the Oshemowe, 
Ilesha under the Owa, and others. Descent was patrilineal, a king's 
successor being chosen from among the members of the royal 
lineage. Although the kings had great authority in theory, in 
practice they were advised by court councilors, and if overly 
oppressive they were invited to commit suicide or escape to exile. 
Under British administration, after 1893, many provincial and 
town chiefs claimed the right to wear a beaded crown, assuming 
the status of traditional kings. 

Yoruba religion centred in the worship of a pantheon of deities 
including Obatala. god of whiteness: Ogun, god of iron: Shango, 
god of lightning; Yemaja, Oshun and Oya, goddesses of the rivers 
Ogun Oshun and Niger; Shopona or Obaluaiye, god of smallpox; 
I f a ,  god of divination; and Eshu. a trickster who serves as the - 
gods' messenger. The worship of these deities continues in the 
Americas where many Yoruba were taken as slaves, especially in 
Brazil and Cuba. 

BIBLIOGR~PHY.--P. Amaury Talbot, The  Peopies o f  Southern Nigeria 
( 1 9 2 6 )  ; R. Galletti, K. D. S. Baldwin and I. 0. Dina, Nigerian Cocoa 
Farmers ( 1 9 5 6 )  ; W .  R. Bascom, Sociological Role o f  the Yoruba Cult 
Group, American Anthropological .4ssociation Memoirs no. 63 (1944). 

(WI. B.) 
YOSEMITE NATIONAL PARK, a deep valley of the 

Merced river, tributary to the San Joaquin, in central California. 
I t  was established with the Mariposa Grove of Big Trees as a 
state park by an act of congress in 1864 which described it as 
"the Cleft, or Gorge, in the Granite Peak of the Sierra Xevada 
Mountains." From its floor at  approximately 4,000 ft. above sea 
level the walls rise abruptly 3,000 to 4,000 ft. to a rolling plateau 
region culminating in mountain peaks 10,000 to 13,000 ft. high. 
The valley itself is about 7 mi. long and from $ to 1 mi. wide. I t  
presents a rare combination of unique form, enormous monolithic 
granite cliffs and domes, foaming waterfalls and the enchanting 
loveliness of woods and flowering meadows. 

Principal features are the majestic rock forms-among them 
El  Capitan, Cathedral Rocks, Cathedral Spires, Glacier Point, 
North Dome and the superb Half Dome, which dominates the 
head of the valley. Many sparkling waterfalls leap into the valley 
or drift down its granite cliffs in spring and early summer- 
Bridalveil, Ribbon, Yosemite, Illilouette, Vernal and Nevada. The 
Upper Yosemite fall has a drop of 1,430 ft . ;  from its lip to the 
foot of the Lower Yosemite fall the drop is 2,425 it., making it 
the second highest fall in the world. 

History.-Captain Reddeford Walker's party of trappers in 
1833 may have looked either into Yosemite valley or Hetch 
Hetchy valley to the northwest. Apparently William Penn 
Abrams, a miner. saw Yosemite from Inspiration Point in 1849. 
Tts existence was made known to the world in 1851, when Maj. 
James I). Savage and members of his blariposa battalion pursued 
marauding Indians into their secret refuge. Lafayette Bunnell, 
a young physician, appears to have been the only one of the group 
impressed with the magnificent scenery; he gave names to many 
of the falls and rocks. He learned from Indians that the valley 
was called after the tribe occupying it-a name which Bunnell 
understood to be Yo-sem-it-y,  meaning "grizzly bear." That name 
soon became established in its present form. The Yosemite 
Indians, still dwellers in the Stone Age, were of southern Miwok 
stock and were known among the settlers, along with other tribes, 
as "Diggers," because they lived largely on roots and acorns. Dis- 
ease and intermarriage with the settlers diminished the original 
strain until scarcely a trace of Yosemite Indian blood remains. 

The first party to enter Yosemite valley solely for the purpose 
of viewing its marvels and enjoying its beauties was led by James 
Hutchings in 1855. For more than 30 years he was identified with 
the valley as pablicizer, hotelkeeper and official guardian. An 
artist, Thomas Ayres, accompanied the original party. Litho- 
graphs based on his sketches were published by Hutchings and 
helped tb spread the fame of the valley throughout the world. 
Until 1874 access to Yosemite was by horseback or on foot over 
rough, steep trails. In  that year the Big Oak Flat and Coulter- 
ville roads were completed into the valley on the north side and 
in 1875 the Wawona road was brought in from the south. In 

1907 the Yosemite Valley railroad was completed up the Merced 
river as far as El Portal, a t  the edge of the park; it was discon- 
tinued in 1945. Although the first automobile entered the valley 
in 1900, motor travel was not authorized until 1913. Airplanes 
have, on a few occasions, landed and taken off from the valley 
floor, but this practice mas prohibited. 

By 1885 visitors had reached an annual maximum of 3.000 (and 
even in those days a lady complained to the commissioners that 
crowds were ruining Yosemite). In  1908, the first year of rail 
travel to El ?ortal, the figure rose to 8,850. By 1922 visitors 
topped 100,000 and in 1927, after con~pletion of the all-year high- 
way from Merced, the figure jumped to 490,000. In  1954 it  
exceeded 1,000,000 for the first time. The great majority of visi- 
tors come in private automobiles, but regular bus schedules connect 
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daily with the main railroad lines. In  summer a stage connects 
Yosemite with Lake Tahoe and with the Owens Valley stage lines 
by way of the Tioga road across the Sierra Nevada. Lodges, 
camps and the Ah

w

ahnee hotel (an Indian name meaning "deep, 
grassy valley") provide a variety of public accommodations. With 
year-round accessibility, winter travel increased substantially, both 
for the beauties of the winter scene and for skiing. Badger pass, 
on the Glacier Point road, a t  7,300 ft., was established as the ski 
centre in 1936. 

Geologic History.-The striking evidence of enormous dy- 
namic forces of nature everywhere visible in Yosemite valley in- 
variably prompts the question: How was the valley formed? 
Josiah Dwight Whitney, head of the first California geological 
survey, proposed the theory of a vast cataclysm in which "the bot- 
tom of the valley sank down to an unknown depth." (The  Yosem- 
ite Guidebook, 1869.) At a time when Whitney and his pupil, 
Clarence King, were declaring there wis no proof that glaciers 
had ever entered the valley, a young naturalist, John Muir, who 
had recently come to California and become enamoured of the 
orderly and pure beauty of the Yosemite and its surroundings,.pro- 
claimed mith enthusiasm that glacial erosion was the key to the 
whole process. Subsequently Nuir's views gained support as 
others elaborated upon them and modified them. Geologists em- 



phasized the importance of the rock structure and the slowness of 
the erosive process. Francois E. Matthes, of the U.S. geological 
survey. summarized the theory in 1930 as follo~vs: "The story of 
the evolution of the Yosemite Valley, then, is a story of several 
chapters-of successive periods of valley and canyon cutting by 
the Merced river, induced by successive uplifts of the Sierra 
Nevada; of vigorous glaciation, several times repeated, during the 
ice age, the quarrying action of the ice being controlled and guided 
locally by the varying structure of the granite rocks and giving 
rise to exceptionally bold, clean-cut sculptural effects; and finally 
oi  a period of dismantling, resulting in greater detail and intricacy 
of sculpture, the production of slopes of rock waste, and the 
formation of level valley floors." (Geologic History of the Yosern- 
i te I'alley, 1930.) 

The Yosemite museum has an excellent geological exhibit to 
demonstrate this theory of the valley's formation in various stages. 
( I t  also gives an answer to such queries as that most frequent 
one, "What became of the other half of Half Dome?") 

Yosemite  N a t i o n a l  Park.-In J 864 congress enacted a lam, 
signed by Pres. Abraham Lincoln, by which Yosemite valley and 
the blariposa Big Tree Grove were granted to the state of Cali- 
fornia with the stipulation that "the premises shall be held for 
public use, resort and recreation . . . inalienable for all time." I n  
1890 congress responded to the fervent pleas of John Muir, Robert 
Underwood Johnson of Century Magazine and others; it reserved 
and withdrew from settlement a large area of forested and moun- 
tainous land surrounding the Yosemite valley grant. The divided 
authority and conflicts inherent in this anomaly of a national 
park enclosing a state park within its boundaries continued until 
1906.  hen congress accepted the recession of the state grant by 
the California legislature. Since then the entire area has con- 
stituted the Yosemite National park, which embraces about 1,200 
sq.mi. From 1891 to 1914 the park was administered during the 
summer by troops of the U.S. cavalry. The national park service 
is charged with maintaining the park, protecting its vegetation 
and mildlife and making available to the public opportunities for 
wholesome recreation and for education in natural history and 
science. (See  NATIOXAL PARK S Y S T E M ,  THE.) 

Most of Yosemite Xational park lies within the basins of the 
Merced and Tuolumne rivers. Outstanding features. in addition 
to Yosemite valley, are Little Yosemite, Merced and Washburn 
lakes a t  the head of the Merced river; Tuolumne meadows, 
Benson and Tilden lakes and Jack Main canyon, the canyon of 
the Tuolumne river with its \Vaterwheel falls: the Hetch Hetchy 
valley, source of water and hydroelectric power for San Francisco 
by special act of congress in 1913; the Mariposa Grove of Big 
Trees with its giant sequoias. one of which (the W a ~ ~ o n a  tree) is 
pictured in every child's geography as the Tunnel Tree and the 
much smaller Rlerced and Tuolumne groves. 

Among the vegetation of Yosemite there are more than 1.000 
species and varieties, changing markedly from its lower borders 
to the bleak alpine conditions of the high mountains. In  addition 
to the Big Tree groves, the park is notable for its forests; from 
the dry foothills with their Digger pine and blue oak the traveler 
climbs to the valley floor, where black oak. maple and dogwood 
edge streams and meadows, with tall yellow pines, cedars and 
Douglas spruce rising behind them. Along the Nawona and Big 
Oak Flat roads are fine stands of stately sugar pine; at higher 
levels noble forests of red fir are succeeded, on the Tioga road, 
by mountain hemlock interspersed with lodgepole, until at Tioga 
pass. near timberline, the weatherbeaten white-bark pine makes 
its spectacular appearance. The grizzly bear for which Yosemite 
was named is no longer found, but mule deer and the California 
black bear are abundant. 

iZ galaxy of mountain peaks carries the crest of the Sierra 
Nevada through the park; Lye11 (13,090), Dana (13,050), Con- 
ness (12,556), Clark (1 1,506), Hoffmann (10,92 I ) ,  Cathedral 
Peak (10,933) and others. The Tioga road, originally built as 
a wagon route for access to mines, has been regraded as a moun- 
tain highway and crosses the Sierra Nevada from Crane Flat on 
the Big Oak Flat road to Mono lake. In  a circle from Tuolumne 
meadows on the Tioga road a few High Sierra camps provide food 

and shelter in summer. To the corth of the Tioga road is a 
superb wilderness of lakes and deep canyons traversed only by 
trails, as is also the lofty southeastern corner of the park. The 
John Muir-High Sierra route starts from the Yosemite valley 
over the Sunrise trail to Tuolumne meadows and thence by 
Donohue pass on its mountain-studded way to Sequoia National 
park nearly 200 mi. south. 

B 1 ~ ~ 1 o ~ ~ ~ ~ r i ~ . - C l a r e n c e  King, Mountai ering in the Sierra Nevada 
(1935) ; L. H. Bunnell, Discovery o f  t h8yosemi t e  (1911) ; J .  M. 
Hutchings, In  the Heart of the Sierras (1886) ; John Muir, The M o m -  
tains of  California (19111, and later books; J. S. Chase, Yosemite 
Trails (1911) ; A. F. Hall, Handbook o f  Yosemite Xational Park 
(1921) ; W. F. Bad&, Life and Letters of  John Muir (1923-24) ; F .  E. 
Matthes, Geologic History of the Yosemite Valley (1930) ; Carl Russell, 
100 Years in Yosemite (1957) ; the second edition has a very complete 
bibliography to that date; Ferris H. Scott, The Yosemite Story (1955) ; 
Fryzell and Matthes, The Incomparable Valley (1956) ; Sierra Club 
Bulletin (1893 to date) ; U.S. National Park Service folders and Yo- 
semite Muwum publications on natural and human history; U.S. Geo- 
logical Survey Topographic Map, edition of 1948, reprinted in 1953. 

(F. P. F . ;  M. C. T.) 
YOSHIHITO (1879-1926), 123rd emperor of Japan, known 

posthumously as emperor Taisho. Third son of Emperor Lieiji, 
he was born in Tokyo on Aug. 31, 1879, and was proclaimed crom7n 
prince on Nov. 3, 1889; the emperor's two elder sons had died in 
infancy. H e  married Sada-KO, daughter of Prince Kujo in 1900, 
and had four sons: Hirohito (who succeeded to  the throne in 
Dec. 1926), Yasuhito (Prince Chichibu, who aied in 1953), n'obu- 
hito (Prince Takamatsu) and Takahito (Prince Sumi). H e  as- 
cended the throne on the death of his father on July 30. 191 2 ,  and, 
like him, was invested as a knight of the garter by Prince Arthur 
of Connaught. As the ally of Great Britain his envoys sat with 
representatives of the other victorious powers a t  the Versailles 
peace conference after World War I ;  he had been appointed a 
field-marshal of the British army in 1918. On his death in 1926 a 
special service was held in Westminster abbey, the first occasion 
when so signal a mark of respect had been paid to the head of a 
state who was not of the Christian faith. 

During the last five years of his life the emperor lived in se- 
clusion. H e  had always been of a delicate constitution and in- 
creasing ill-health necessitated a regency in 1921 under the crown 
prince, shortly after the latter's return from a visit to Great 
Britain and Europe. Yoshihito's reign did not compare in length 
or  achievement with that of his father, but his country took part 
with the Allies in iVorld War I ;  and the period of Taisho (Great 
Righteousness) was one of steady growth in military. economic and 
cultural fields. The throne retained the affectionate reverence of 
the people, a unique relationship contributing in no small degree 
to the strength of Japan. (F.  S. G. P.) 

YOUGHAL, a seaport and aatering place of County Cork, 
Ire., on the west side of the Blackwater estuary. 31 mi E.N.E. of 
Cork by road. Pop (1956) 4.841. Youghal was a settlement of 
the Northmen in the 9th century, and was incorporated by King 
John in 1209. The Franciscan monastery, founded there by Mau- 
rice FitzGerald in 1224, nas  the earliest house of that order in 
Ireland Sir Walter Raleigh was mayor of Youghal in 1588-89, 
and is said to have cultivated the first potato in Europe, and 
smoked the first tobacco, there The vide bridge which connects 
the counties of Cork and Waterford across the river Blackwater is 
a main link in the road communications of southern Ireland. 

YOUNG, ARTHUR ( I  741-1820), English agricultural 
writer, mas born in London on Sept. 11. He lived through the pe- 
riod when British agriculture was changing from its medieval to its 
modern form, and fen men did more to assist the change. After 
unsuccessful efforts a t  trade and journalism he started farming his 
deceased father's small estate a t  Bradfield, Suffolk, in 1763, but 
failed. hTevertheless, in 1767 he published his Farmer's Letters 
to the  People o f  England-an act which he afterward described as 
"a sin of the blackest dye . . . nothing but ignorance, folly, pre- 
sumption and rascality." But he quickly made ample amends. In  
the same year he began the series oi  agricultural Tours  which not 
only gave the best accounts of the farming of England. Ireland 
and France, but uere  of great educational value to farmers. First 
came A Szx Weeks'  Tour  Through the Southern Countzes of Eng- 



YOUNG 
land and TTrales (1768). then A Six .Vonths7 T o u r  Through  the  
N o r t h  of England ( I  770) and the Far?ner7s T o u r  T h r o u g h  the East  
o f  England (1771). Nine years later he published his Tour in 
Ireland and later still ( I  792 ) his Trave ls  i n  France.  His Farmer's 
Calendar (first published in 1771) went through a t  least zo edi- 
tions. In 1784 he started his Annals  of Agricul ture,  a monthly 
journal which he continued until 1809; it served a useful purpose 
in raising the standards of farming. Even George I11 wrote for it 
under the name of his i&ndsoi shepherd, Ralph Robinson. 

When ivilliam Pitt established the board of agriculture in 1793, 
Young was appointed secretary and, with the president Sir John 
Sinclair! organized the production and publication of valuable re- 
ports on the agriculture of the counties of Great Britain, he him- 
self writing those for Suffolk (1794, 1797)~  Lincoln (1799), 
Norfolk (1804); Oxfordshire (1804) and Essex (1837). NO such 
comprehensive series has since been prepared and it is frequently 
easier to obtain information about the agriculture of a particular 
county in the period 1780-1820 than at  any subsequent time. 
Young was an attraceive writer with a vigorous style. His closing 
years were saddened by the death of his young daughter and by 
the loss of his eyesight, and h~: became afflicted with religious 
melancholia. He !mote a voluminous autobiography which M. 
Betham-Edwards published in a shortened version in 1898. 

(E. J. R.) 
YOUNG, BRIGHAM (1801-1877), U.S. Mormon leader, 

born at  Whitingham, Vt., June I ,  1801. He moved to Mendon, 
N. ' . ,  in 1829, and three years later joined the newly organized 
Mormon Church. (Sce  LATTER-DAY SAINTS.) He was appointed 
an apostle in 1835, played a leading role in the removal of the 
Mormons from Missouri tq Illinois, and in 1840 was sent to Liver- 
pool to direct Morrcon missionary work in Englgnd. There he 
organized branch missions, established emigrating agencies and 
began publication of the Millennia1 S tar .  He returned to the U.S. 
two months after the death of the prophet, Joseph Smith ( q . v . ) ,  
to take over the leadership of the church. The people of Illinois 
having demanded the removal of the Mormons. Young was faced 
with the Herculean task of leading them to a new country where 
they would be free from interference. After organizing the groups 
and planning every move in detail, the migration of nearly 5,000 
persons was gotten under way in 1846. In July 1847 Young, lead- 
ing the advance band: reached the valley of Great Salt lake, and 
there decided to settle. He founded Salt Lake City, began the 
cultivation of crops by irrigation and directed the dispersal of 
the emigrant trains as they arrived. Both in moral and economic 
realms his word was law and he laid down the policies of the 
settlement. When the Territory of Utah was organized in 1850 
he was appointed governor by Pres. Nillard Fillmore and reap- 
pointed in 1854 Though not appointed again in 1858 because of 
his defiance of the United States in the so-called Ilormon War, he 
continued to be the supreme power of the territory. He en- 
couraged agriculture, developed natural resources, established 
manufactures, founded Deseret university at Salt Lake City and 
Brigham Young academy at Provo, built the Salt Lake theatre, 
laid the foundations of the Mormon temple, and created the 
Zion's Co-operative Mercantile institution which grew into the 
largest institution of its kind in the west. His genius as a leader 
is generally recognized, the settlement of Utah being one of the 
best examples of organic colonization in history. He followed the 
doctrine of plural marriage and at  his death at  Salt Lake City 
Aug. 29, 1877, was survived by I 7 wives and 47 children. 

For bibliography, see LATTER-DAY SAINTS, CHURCH OF JESUS CHRIST 
OF. 

YOUNG, EDWARD (1683-1765), English poet, author of 
N i g h t  T h o u g h t s ,  son of Edward Young, afterward dean of Salis- 
bury, was born at his father's rectory at  Upham; near Win- 
chester, and was baptized on July 3, 1683. He was educated at Win- 
chester college, New college and Corpus Christi, Oxford. His first pub- 
lication was an Epistle to . . . Lord Lansdoune (1713). I t  was followed 
bv a Poem on  the Last Dav (1713), dedicated to Queen Anne; The 

tion with Philip, duke of Wharton, whom he accompanied to Dublin in 
1717, and with whom he had a lawsuit in 1740; the upshot was that 
Young was awarded an annuity of £100, but failed to secure a sum of 
£600 which he claimed. 

Meanwhile, his plays, Busiris and The  Revenge, were produced 
at Drury Lane in 1719 and 1721. Between 1725 and 1725 Young 
published a series of seven satires on Love of Fame, the Universal 
Passion. 

Young was nearly 50 when he decided to take holy orders. In 1728 
he was made one of the royal chaplains, and in 1730 was presented 
to the college living of Welwyn, Hertfordshire. He married in 1731 
Lady Elizabeth Lee, daughter of the 1st earl of Lichfield. The  Com- 
plaint, or Night Thoughts  on Li fe ,  Death and Immortality, was pub- 
lished in 1742, and was followed by other "Nights." He died at 
Welwyn on April 5,  1765. 

Other works by Young are: T h r  Instalment (to Sir R. Walpole, 
1726) ; Cynthio (1727); A Vindication of Providence . . . (1728), a 
sermon; An Apology for Punch (1729), a sermon; Imperiunz Pelagi, 
a Naval Lyrick . . . (1730) ; T w o  Epistles to M r .  Pope Concerrz~ng 
the Authors of the Age (1730) ; A Sea-Piece . . . (1733) ; T h e  Forezgn 
Address, or The Best Argztnzent for Peace (1734) ; T h e  Centaw not 
Fabulous; in Five Letters t o  a Friend ( 1 7 5 5 ) ;  A n  Argument . . . 
for the Truth o f  His [Christ's] Religion (17j8), a sermon preached 
before the king; Conjectures on Original Composition . . . (1759)) 
addressed to Samuel Richardson; and Resignation . . . (1762), a poem. 

YOUNG, MAHONRI MACKINTOSH (1877-195 7), U.S. 
sculptor, painter, etcher and art teacher, best known for his stat- 
uettes of figures of pugilists, labourers and cowboys, was born 
in Salt Lake City, Utah, on Aug. 9, 1877. He v7as a grandson 
of the Mormon leader, Brigham Young. He studied with J. T. 
Harwood, Salt Lake City, a t  the Art Students' league in New 
York city and at  the Julian, Colarossi and Delacluse academies 
in Paris. His work was characterized by simplicity and dignity. 
Young's contemporary themes and realistic approach gave him 
much in common with such painters as John Sloan and George 
Bellows. Among his best known works are his bronzes, "Man 
With a Pick" and "Stevedore'' a t  the Metropolitan Museum of 
Art, Hopi and Apache groups in the American Museum of Natural 
History, New York city, "Right to the Jaw" at  the Brooklyn mu- 
seum. "Bovet Arthur-a Laborer" and "The Rigger" at  the Newark 
museum, the gull monument to the Mormon leaders in Salt Lake 
City, the statue of his grandfather in the U.S. Capitol, Washing- 
ton, D.C., and "Monument to the Dead" (with Bertram Goodhue) 
in Paris. He taught sculpture, painting, printmaking and illustra- 
tion at the Art Students! league and was a member of the National 
Academy of Design, the National Sculpture society and the Society 
of American Etchers. In 1947 he was elected a member of the 
American Academy of Arts and Letters. He died at  Norwalk, 
Conn., on Nov. 2 ,  1957. (W. H.  Gs.) 

YOUNG, OWEN D. (1874- ), U.S. lawyer and business- 
man, was born a t  Van Hornesville, N.Y., Oct. 27! 1874. He was 
educated at St. Lawrence university, Canton, N.Y., and at  Boston 
university law school. He practised law in Boston until 1912 and 
then became general counsel for the General Electric company. 
Ten years later he became chairman of the General Electric board 
of directors, a position he held until 1939. Meanwhile, in 1919, he 
had organized the Radio Corporation of America and later became 
honorary chairman of its board of directors. Young was also a 
director of several other private and quasi-public corporations. 
He served in a number of public capacities, notably as a member 
of the first committee of experts appointed to advise the Repara- 
tions commission concerning the stabilization of the German cur- 
rency after World War I. He was chairman of the second 
committee of experts that drafted a permanent plan generally 
known as the Young plan, for the settlement of reparations, and 
established the Bank for International Settlements. From 1942 
to 1944 he emerged from retirement to help speed the war produc- 
tion program of the General Electric company. (FK. L. K.) 

YOUNG, THOMAS (1773-1829), English physicist and 
physician, best known for his work in physical optics, was born a t  
Milverton, Somerset, June 13, 1773. In  1799 he established him- 
self as a physician in London; from 1801 to 1803 he T V ~ S  proiessor 
of physics at the Royal institution and from 1802 to 1829 foreign 

~ L r c e  of Religion: or vanqulsh'd Love (17141, a poem on the execution secretary of the Royal society, of which he had been elected a 
of Lady Jane Grey and her husband, dedicated to the countess of fellow in 1794. H~ died in ~~~d~~ on M~~ 10, 1 8 2 ~ .  Salisbury; and an epistle to Addison, On the L a t ~  Queen's Death and 
His Majecty 's  ~~~~~~i~~ to  the ~ h , . ~ ~ ~  (1714), in which he in- Young was the author of a series of researches which did much 
decent haste to praise the new klng. About this time began his connec- to establish the wave theory of light, and in 1301 he discovered the 
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principle of interference of light. He gave the word "energy" its ship activities. Such programs are designed to meet the needs of younger 
scientific significance and gave his name to Young's modulus. In  children, teen-agers and 

Y.M.C.A.'s of the U.S. served men in uniform during four wars, be- 
1793 he explained the mode in which the eye accommodates itself 

ginning with the Civil War, During World war I it saw serv- 
to vision at  different distances; in 1801 he described the defect ice among soldiers of many nations as well as among 6,000,000 prisoners 
known as astigmatism; and in his lectures he put forward the hy- of war. In World War I1 the Y.M.C.A., one of the six founding mem- 
pothesis, afterward developed by H.  von Helmholtz, that colour bers of the United Service organization (U.S o.), helped to ~rovide 
perception depends on the presence in the retina of three kinds of recreational programs among U.S. troops and conducted religious serv- 

ices for prisoners of war. Since 1889 the North American associations 
nerve fibres which respond respectively to red, green and violet have sent trained leadership into 38 countries and have given material 
l i ~ h t .  In  another field he was one of the first successful workers assistance to associations which suffered the effects of war and other " 
a t  the deciphering of Egyptian hieroglyphic inscriptions. disasters. Decisions were made in the mid-1950s to expand and in- 

See Alexander Wood, Thonzas Young (1954). tensify these efforts so that Y M.C.A.'s in other countries would be bet- 
ter able to meet the growing demands for their services. (C. M. CY.) YOUNGBERRY, a vigorous, thorny vine of hybrid origin 

bearing dark purple berries of the blackberry type that turn black YOUNGSTOW, a city of northeastern Ohio, U.S., and seat 
when thoroughly ripe. The fruit, which has a pleasant subacid of Mahoning county, lies on both sides of the Mahoning river and 
flavour and ships well, is produced over a period of several months. is equidistant (65 mi.) from Cleveland and Pittsburgh. I t  is the 
The plant was developed in the United States in Louisiana and be- industrial heart of the Youngstown-Warren standard metropoli- 
came popular as a garden and market fruit in parts of the south. tan statistical area, listed as the fourth-ranking steel producing 

(J. M. BL.) district in the nation in the 1960s. This area comprises Mahoning 
YOUNGHUSBAND, SIR FRANCIS EGWARD (1863- and Trumbull counties and includes the steel-mill cities of War- 

1942), British soldier, explorer, writer and mystic whose travels, ren (q.v.), Niles, Campbell, Struthers and Girard. The popula- 
mainly in northern India and Tibet, yielded major contributions tion of Youngstown was 166,689 in 1960. a decrease of 1% since 
to geographical research, u7as born a t  Murree, India, on May 31, 1950; however, the population of t h t  standard metropolitan statis- 
1863. Educated at  Clifton and Sandhurst, he entered the army tical area (Youngstown-Warren) was 509,006, an increase of 
in 1882 and in 1886-87 traversed central Asia from Peking to 22.2%. 
Yarkand and thence to India, crossing the Karakoram range by Northeastern Ohio was part of the Connecticut Western Reserve 
the long-disused Iluztagh pass. H e  discovered the Aghil moun- when John Young, after surveying in the area in 1796, purchased 
tains and proved the Great Karakoram to be the water divide a tract of land in 1797 from the Connecticut Land company. I n  
between India and Turkistan. On two later journeys beyond the 1802 he laid out a town plat (Young's town) on the north side of 
Karakoram he traced the course of the Shaksgam to its junction the Mahoning river which still is the "public square." Col. James 
with the Yarkand river and explored the Pamirs. In  1890 he trans- Hillman, a local trader, settled in the new village and remained 
ferred to the Indian political department and, after serving in a leader in its affairs. By 1805 the manufacture of iron was 
northwest frontier stations and visiting South Africa (1896), he started by James and Daniel Heaton, who set up a crude smelter 
led the British ~nission to Lhasa which resulted in the Anglo- a t  Yellow Creek. Later the discovery that locally mined block 
Tibetan treaty of Sept. 7, 1904. For this service he was, in the coal could be used directly for iron smelting was a distinct ad- 
same year, created knight commander of the Indian empire. I n  vantage. Youngstown and the U.S. iron and steel industry grew 
1905 he returned to England and became Rede lecturer at Cam- together. Early production was based on available raw materials 
bridge, but a year later he went back to Kashmir as resident (1906- and local markets, served by the Pennsylvania and Ohio canal, 
09). In  1917 he was created knight commander of the Star of opened in 1839. Shortly thereafter, in 1855, the Sault Ste. Marie 
India. I n  1891 he had been given the gold medal of the Royal canal around the falls of the St. Marys river was opened making 
Geographical society and in 1919, after his retirement, he became available the rich ores from the upper lakes. T o  transport the 
its president and formed, and became chairman of, the Mt. Everest millions of tons of raw materials required by the blast furnaces, 
committee. He died at  Lytchett Minster, Dorset, on July 31, 1942. four main railroad lines and four branch lines serve Youngstown. 

Deeply religious, Younghusband's view of the universe as a Because of the high demands by the steel industry for water, 
spiritual creation and his love of living things inspired him to several reservoirs were constructed in the surrounding glaciated 
acquire a wide knowledge of the various branches of natural sci- region. 
ence. Though intensely patriotic and a convinced imperialist, he Youngstown was incorporated in 1859 and replaced Canfield as 
recognized and welcomed the desire of India for self-government. seat for Mahoning county in 1876. The population grew slowly 
His understanding of different religions and his belief that the from 2,759 in 1860 to 44.885 in 1900; then, mainly due to an in- 
same mystical experience, though variously expressed, is the root flux of Slovaks, Slovenians, Poles and Italians attracted by the 
of them all led to his founding of the World Congress of Faiths steel industry, rapidly increased to 132,358 in 1920 and to 170,002 
(1936), and this he considered to be his highest achievement. in 1930. The economic trend of the nation was reflected clearly 

He expounded his beliefs in Life in the Stars (1928) and The in Youngsto~vn's increasing blast furnace output from 2,604,344 
Living Universe (1933). His other works include Heart oJ a Con- tons in 1900 to 7,548,000 tons in 1920. The economic picture in 
tinent (1896), South Africa of Today (1898), India and Tibet: the 1960s, however, showed greater diversity in industry which 
Within (1912) and Modern lMystics (1935). included aluminum extrusions, electric lamps, plastics, office fur- 

See G. Seaver, FraBcis Younghusband (1953). (K. E f . )  niture, coal-tar products, rolling-mill equipment, paperboard boxes 
YOUNG MEN'S CHRISTIAN ASSOCIATION was and envelopes. Aircraft and automotive parts, awnings, conveyer 

founded in London in 1844 by George Williams and a group of belting, rubber hoses, storm windows and doors, crushed limestone, 
associates who were employed in a drapery firm. The movement nonferrous castings and clothing were manufactured among the 
spread rapidly to other countries and by its semicentennial in 1894 had other products. 
spread around the world. On this occasion, George Williams, who had ~ h ,  youngstown park and recreation system, along with &fill 
become an outstanding business leader, mas knighted by Queen Victoria. 
In 1955 the World Alliance of Y.M,C,A,~s observed its centennial with Creek park which is a natural gorge in the southwestern part of 
a series of conferences held in Paris. These conferences were attended the city, covers more than 3,000 ac. 
by about 8,000 delegates representing more than 4,000,000 members in Youngstown university (established as a night school in 1888) 
76 countries and territories. The first associations in Korth America offers both liberal arts and professional courses, The public li- 
Were founded in 1851, one group in Can I and an- brary system has several branches in youngstown and Mahoning other in Boston, Mass. By the mid-1950s there were 1,916 associations 
in xorth ~~~~i~~ ,"ith a membership totaling more than 2,~~5,700, county as well as a mobile service. Local culture is reflected in 
These Y M.C A.'s o~erate  in large and small cities. rural areas, railroad the Butler Institute of American Art, the Community  layh house 
and~industrial centies, colleges and high schools. ' and the Youngstown Philharmonic orchestra. is: A: B.) 

Throughout its history the Y.M.C.A. has sought to develop high y o U N ~  WOMEN,S c ~ ~ ~ s ~ I ~ ~  an standards of Christian character through group activity and citizenship 
training, lts program includes sports and education, camping, organization founded in 1855 by two ladies simultaneously. In  the 
counseling, formal and informal education, public affairs and citizen- south of England Miss Emma Robarts started a prayer union with 
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a purely spiritual-aim, and in London Lady Kinnaird commenced 
the practical work of opening homes and institutes for young 
women in business. In 1887 the two branches united in the 
Young Women's Christian association, which seeks to promote 
the all-round welfare of young women by means of residential 
and holiday homes, club and rest rooms, classes and lectures, and 
other useful departments. The association has spread all over 
the world, and the total membership is over half a million. 

YOVKOV, YORDAN (1880-193 7), Bulgarian writer ~vhose 
mastery of prose is shown especially in his short stories, was born 
in Jheravna, a village in the Balkans, on Nov. 9, 1880. The re- 
gion is rich in stories about the exploits of the haidz~ks (outlaws), 
which Yovkov used as background material for his famous Staro- 
planinskiey Legendi ("Balkan Legends," 1927). H e  grew up in 
the Dobruja where his father owned land and, after studying in 
Sofia, returned there as a village teacher. He later worked for a 
time in the press section of the Bulgarian legation in Bucharest. 
He died at  Sofia on Oct. 15, 1937. 

Yovkov's stories of village life are set mainly in the Dobruja, 
as is his novel ChifZikat krai granitsata ("The Farm by the Fron- 
tier," 1933). His experiences as an officer in the first Balkan War 
and World War I inspired some of his best stories. His gift for 
narrative and for realistic dialogue, his romantic imagination and 
his stylistic refinement make him a master of Bulgarian prose. His 
plays include Albena (1930)~ Soryana (1932) and a comedy, 
Milionerat ("The Millionaire," 1930) Some of his stories were 
translated in The Whi te  Swallow and Other Short Stories (1947). 

(L. BY.) 
YPRES, JOHN DENTBN PINKSTONE FRENCH, 

IST EARL OF (1852-1925), British soldier, was born a t  Ripple, 
Kent, ,on Sept. 28, 1852. The son of a naval officer, he entered 
the Royal Navy, in which he served as cadet and midshipman 
from 1866 to 1870. Joining the militia he passed from this into 
the army in 1874 and was gazetted to the 19th Hussars. He served 
in the Nile expedition in 1884-85, and commanded his regi- 
ment from 1889 to 1893. After two years on the war office 
staff he commanded a cavalry brigade (1897-99), and on the 
mobilization of the expeditionary force for s. Africa in 1899 he 
was chosen to comrnand the cavalry division and was promoted 
major general. Pending the assembly of this he served in Natal 
where he commanded the troops on the field at  Elandslaagte and 
took part in the early combats near Ladysmith, but he proceeded 
to Cape Colony just before the place was invested. After a few 
weeks in charge of the force at Colesburg, he led the cavalry 
during Lord Roberts' advance from Cape Colony, relieved Kim- 
berley, cut off the retreat of Cronje's army, and occupied Bloem- 
fontein. During the subsequent advance into the Transvaal he 
was in command of the left wing, and at  a later stage of the 
victorious campaign he played a prominent part in the move from 
Pretoria to Komati Poort. For these services he was given the 
K.C.B. During most of the second phase of the struggle he was 
in command of the forces operating against the enemy in Cape 
Colony, and he was on the conclusion of hostilities promoted 
lieutenant general and was given the K.C.M.G. 

He commanded at  Aldershot from 1902 to 1907, in which year 
he was promoted general, and he then became inspector general 
of the forces for five years. He was appointed chief of the 
imperial general staff in 1912 and was promoted field marshal in 
19.13. In  April 1914 he vacated the post of C.I.G.S., owing to 
m~ditary troubies in Ireland in cmnection with Ulster, but four 
months later be was chosen to take charge of the expeditionary 
force on the outbreak of World War I, and he commanded the 
British army on the western front from the outset of the strug- 
gle until the end of 1915. The terribly costly and somewhat 
fruitless advances of this year, culminating in Loos, provoked 
criticism at  the time, and controversy has raged over French's 
share in them since. He certainly failed signally to harmonize 
with Kitchener at  the vdar office. H e  resigned in December of 
that year, Sir D. Haig taking his place, and he returned to Eng- 
land, to be raised to the peerage as Viscount French of Ypres 
and High Lake. Me then became commander in chief in the United 
Kingdom, and he held that appointment unfil May 1918, when 

he was selected to be lord lieutenant of Ireland. This position he 
occupied under most trying conditions until early in 1921. On 
resigning he was rewarded with an earldom. He died on May 22, 
1925, at Deal Castle, Kent At the end of the war, Lord French 
published his personal narrative under the title. "1914." 

YPRES (Flemish Yperen) ,  a town of Belgium in West Flan- 
ders, of which it was formerly considered the capital. Pop. (1955 
est.) 17,159. I t  is situated 35 mi. S. of Ostend and 12 mi. W. 
of Courtrai, on the YperlCe, a small river flowing into the Yser, 
both of which have been canalized. In the 14th century it ranked 
with Bruges and Ghent. I ts  fine Halles or cloth market, with a 
f a ~ a d e  of over 150 yd., was begun in 1201 ,  completed in 1304, and 
reduced to ruins in World War I .  The cathedral of St Martin 
dated from the 13th century, with a tower of the 15th century and 
was also ruined in 1914-18. Jansen, bishop of Ypres and the 
founder of the Jansenist school, is buried in the cathedral. 

YPRES, THE BATTLE OF, 1914, is the name given to 
the heavy but indecisive fighting near Ypres at  the close of the 
"race to the sea" (Oct. 19 to Nov. 22, 1914). I t  is commonly 
spoken of as the First Battle of Ypres. 

Genesis of t h e  Battle.-When in Oct. 1914 the British Expe- 
ditionary Force under F.M. Sir John French left the Aisne front 
to be transferred to Flanders, its various corps, as they arrived 
in succession on the left of the Allied line, a t  once came into 
contact with the enemy, for each of the two belligerent forces 
was simultaneously extending its front northwards. Thus the 11. 
Corps (Smith-Dorrien) on Oct. 10 began the "battle of La 
BassCe," and the 111. Corps (Pulteney) and the Cavalry Corps (the 
1st and 2nd Cavalry Divisions under Al!enby), on Oct. 12-13, the 
battles of "A:menti&res" and "Messines." On Oct. 14-15 the IV. 
Corps (Rawfinson), the Belgian army and a French Marine bri- 
gade, falling back from Antwerp, and de Mitry's cavalry corps 
and two French Territorial divisions, coming up from the west be- 
tween Ypres and the Belgians, completed the Allied line to the sea. 
Of this line, the British held the portion from the La BassCe canal 
to Langemarck, north of Ypres. The general plan now was for 
the British, supported by the French and Belgians, to advance from 
the neighbourhood of Ypres, break through the enemy's front, cut 
off any Germans between the gaps thus made and the sea, and turn 
southward to roll up the German line. 

The  Opening of t h e  Battle.-On Oct. 19, on the arrival 
behind Ypres of the I. Corps (Haig), Sir J. French sent forward 
Rawlinson's corps (consisting only of the 7th Division and the 
3rd Cavalry Division) towards Menin, and directed Pulteney's 
and Allenby's corps to move down the Lys on both banks in the 
same direction. But on the day previous, the 18th, the enemy, 
with a general plan similar to that of the Allies, had also begun an 
advance, with a new IV. Army under Duke Albert of Wiirttem- 
berg, on a front from the Ypres-Gheluvelt (Menin) road to the 
sea. This army consisted of the new XXIT., XXIII. ,  XXVI. and 
XXVII. Reserve Corps composed of young volunteers with 25% 
of old soldiers and the 111. Reserve Corps of three divisions 
which had besieged Antwerp. Thus, as the German VI. Army, 
under Crown Prince Rupprecht of Bavaria, south of the IV. 
Army, dlso attacked, battle was engaged on the 19th on the whole 
front from La BassCe to the sea. In  the sector between the river 
Lys and the sea, the German XIX. Corps attacked the left wing 
of Wilson's division (4th) of Pulteney's corps; four German cav- 
alry corps advanced against Allenby's two cavalry divisions; 
whilst of the 11 divisions of the German IV. Army, four were sent 
against Capper's division (7th) and Byng's cavalry division of 
Rawlinson's corps, two and one-half against the French north of 
Ypres, and four and one-half against the Belgians. 

On Oct. 21, just as Haig's corps, which had been put in on the 
left of Rawlinson's, was making good progress towards Lange- 
marck, the French on its left fell back before the enemy to the 
Ypres canal. Haig, with his flank thus exposed to the attack of 
the XXIII .  Reserve Corps, whilst engaged with the XXVI, on 
his front, had to use his reserve to cover his left, and his advance, 
thus deprived of any fresh impetus, came to an end. Elsewhere, 
the British were opposed to at  least double their numbers: Cap- 
per's division to the XXVII. Reserve Corps, the three British 



cavalry divisions to  eight German, and Wilson's division to the 
XIX. Corps. Nevertheless, they managed to hold their line un- 
broken on the 21st and ~ 2 n d .  When on Oct. 23 the French IX. 
Corps (Gen. Dubois) reached Ypres and took over the Zonne- 
beke-Langemarck sector from Lomax's 1st Division of Haig's 
corps, a further slight advance was made; but the enemy was in 
superior numbers and had too much heavy artillery for any decl- 

sive success.to be obtained. On the 24th Duke Albrecht equally 
abandoned any hope of a break-through until he could be rein- 
forced; but desultory fighting continued, and on the 26th Cap- 
per's division lost the Kruiseecke salient, south-east of Gheluvelt. 
Meantime, the Belgians had been hard put to it and on Oct. 27 
let in the sea at  Nieuport to form an inundation In front of thelr 
line along the Yser. 

T h e  Second G e r m a n  Offensive.--On the same day, the a:th, 
Gen. von Falkenhayn, the chief of the German general staff, 
issued instructions for a new attack with increased forces. Six 
fresh divisions, brought from quiet parts of the line, to form 
under Gen. von Fabeck, the right of the VI. Army, were on the 
30th to take the place of the four cavalry corps and attack Ypres 
from the south-east for the purpose of breaking through on the 
front Messines-Gheluvelt, which was held by two of the three 
cavalry divisions, now all united under Allenby's command, and 
Capper's division. At the same time, all the German troops north 
of the La BassCe canal were ordered to make a general attack. 
The addition of six divisions to the Ypres front gave, excluding 
cavalry, the Germans 153 to the French and British six and one- 
half; but their artillery was even more overwhelming, for Fabeck, 
apart from what the other German commanders before Ypres 
possessed, was allotted over 2 jo heavy and super-heavy guns and 
howitzers, to which the Allies could only oppose 50, and of these 
more than half were of old and obsolete patterns. 

There was some preliminary fighting on the 29t1-1, when the 
British lost a little ground near Menin road. On this date, the 
eve of the second German offensive at  Tpres, the line was held 
from the Lys to Zonnebeke by part of LVilson's division, the cav- 
alry corps and the 7th, 1st and 2nd Divisions, all three since the 
27th under Haig, who henceforward commanded in front of 
Ypres. Thence Dubois's IX.  Corps and de Mitry's cavalry corps 
carried it on to the canal. The greater part of the Allied front 
maintained its ground on the goth, but, under the heavy pressure 
of the six fresh German divisions, Allenby's cavalry divisions and 
Capper's division were forced back to the Messines-Wytschaete 
ridge, losing Zandvoorde and Hollebeke. Further danger ln this 
sector was averted by Gen. Dubois, a t  Haig's request, sending his 

own reserve of four battalions and three batteries to  the assistance 
of the British cavalry, and Gen. Haig himself despatching first 
two battalions and later three more, under Ma].-gen. E. Bulfin. 

Gheluve l t ,  Oct. 31.-Matters, however, became more serious 
on the g ~ s t ,  when, after a heavy bombardment, a convergent 
attack of five German divisions and three brigades on Haig's 
three divisions broke the line on a two battalion front a t  Ghelu- 
velt, despite the desperate resistance of the 1st Battallon of the 
Queen's, which was annihilated. Elsewhere the front held, but a t  
Messines part of the village was lost, and immediately south of 
the Menin road the line was pushed back. The situation was 
critical, and lust a t  this time the staffs of Lomax's and Monro's 
divisions of Haig's corps were nearly all killed or  disabled by a 
shell that struck Hooge Chateau. 

A counter-attack ordered by Brig.-gen. H.  Landon (3rd Bri- 
gade) drove back the Germans who had advanced from Gheluvelt 
along the Menin road; the village Itself was recovered owing t o  
the stout defence of the 1st South Wales Borderers north of the 
break, who held on to the park and chateau to the north of the 
village until a determined counter-attack of the 2nd Worcester- 
shires initiated by Brig.-gen. C. Fitzclarence (1st Bngade) recap- 
tured i t ;  whilst south of the road a third counter-attack by the 2nd 
Royal Sussex, 1st Northamptonshire, and 2nd Gordon High- 
landers, under the orders of Maj.-gen. E. Bulfin, regalned all the 
ground that had been lost there, and more. At night, however, a 
retirement was made to a selected line east of Gheluvelt. 

F r e n c h  Reinforcements.-On Nov. I the Germans con- 
tinued to attack, and Messines was lost by Allenby's cavalry corps, 
but the French XVI. Corps (32nd, 39th and 43rd Divisions under 
Gen. Grossetti) arriving to relieve the cavalry, greatly strength- 
ened the defence. Wytschaete and the rest of the ridge, however, 
were lost by the French next day. The Allied line was now held 
by the British and French alternately: from the Lys to opposite 
Messines by the British; thence as far as the Ypres-Comines 
railway by the French; thence along the front of Shrewsbury 
forest and Polygon wood t o  Zonnebeke by  Haig's three divisions; 
and thence to the canal, by the French again; and this remained 
the distribution until the end of the battle. During Nov 3, 4 and 5 
the German attacks somewhat died down; a composite division of 
Smith-Dorrien's 11. Corps (under Maj.-gen. F. W. D .  Wing) and 
the French 11th Division reinforced the Allies. But this assist- 
ance was counter-balanced by three out of five German dlvlsions 
on the Belgian front being brought down against Ypres. 

T h e  F i n a l  G e r m a n  Effort.-The German supreme command 
now decided to attack the haunches of the Allied salient round 
Ypres from the north-east and south-east. Four more divisions, 
including a composite one of the Guard Corps, and the 4th (Pome- 
ranian), one of the best in the whole army, were despatched t o  
the sector ~71th more heavy artillery. On the 4th, Crown Prince 
Rupprecht was given a definite order to break through south-east 
of Ypres, and whilst thls offensive was in preparation to contlnue 
attacks all along the line, and the Duke of Wiirttemberg was or- 
dered to move against the north-east part of Ypres. During the 
6th, 7th, 8th and 9th the Germans managed to make a little prog- 
ress at  several points; they gained Le Gheer on the edge of 
Ploegsteert wood, and Zwarteleen near Hill 60, barely 2m. from 
Ypres; but elsewhere they were repulsed with heavy loss, and 
Grossetti's corps recovered ground lost between Wytschaete and 
St. Eloi. On the 10th' after a long and desperate defence, Dix- 
mude (rgm. north of Ypres) was lost by the Belgians, and a very 
heavy attack was deiivered against the French on the north-east 
and north of Ypres which gamed a small amount of ground. 

T h e  Pruss ian  G u a r d  A t t a c k  o n  Nov. 11.--0n Xov. 11 a t  
6:30 A.M., on a dark and misty mornlng, the Gennan artillery 
opened a terrific fire, increasing in intensity as 9 A.M, approached, 
a t  wh~ch  hour the German infantry, under cover of the mist, 
advanced to the assault on the Lys-Polygon wood front. The 
Brltish were weary with three weeks' continuous fighting without 
reliefs, the French nearly as tired. But, in spite of the German 
numerical superiority-23 divisions to 94, with cavalry in about 
the same proportion-the Allied line resisted the enemy's repeated 
assaults except a t  two places-lust north of the Menin canal, 
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where a detachment of Dubois's IX. Corps was driven back, and 
just north of the Menin road. South of and across this road, 
where the German 4th Division and Winckler's Guard Division 
attacked, a front of about zm., stood Wing's composite division 
of Smith-Dorrien's 11. Corps, its battalions so weak that it was 
about the strength of a brigade, the and K. 0 .  Scottish Borderers 
on the right, then the 2nd R. Irish Rifles, 1st Gordon Highlanders, 
1st Cheshire, 2nd Bedfordshire, 1st Lincolnshire, 1st Northum- 
berland Fusiliers, 4th Royal Eusiliers, and 2nd Duke of Welling- 
ton's. North of the road was Fitzclarence's brigade of the 1st 
Division (the 1st Scots Guards, and Cameron Highlanders and 
1st Black Watch), 800 men in all, with the 1st King's of Monro's 
division in Polygon wood beyond them. By the mere weight of 
the advance of the German 2nd Guards Brigade (six battalions 
of the 1st and 3rd Foot Guards Regiments), the front and sup- 
port lines of Fitzclarence's three Scots battalions were over- 
whelmed. The attack passed over them, but fire from the 1st 
King's in Polygon wood, from three strong points (small defended 
posts with all-round defence) which formed Fitzclarence's third 
line of defence, and from various battalion headquarters in  farms 
put in a state of defence, then held the Germans up and took 
heavy toll of them. About 400 or 500, however, pressed on into 
the Nonne Bosschen (wood), only to  be met by the point-blank 
fire of Haig's field artillery in action beyond i t ;  and the rifle-fire of 
some artillery men and engineers, including cooks and grooms, 
hastily collected. The final discomfiture of the German Guards 
was completed by a counter-attack of the 2nd Oxfordshire and 
Buckinghamshire through the Nonne Bosschen. 

T h e  Close of t h e  Battle.--On the next day, Nov. 12, the 
weather began to break and become wintry; nevertheless, on this 
and the following days the Germans made several further attacks 
against the French in the Wytschaete area and against Wing's 
division south of the Menin road. These did not alter the situa- 
tion, and the fighting then died down, and both sides set about 
completing their defences. With the end of the First Battle of 
Ypres, on the zznd, open warfare ceased, and the operations of 
siege warfare, so-called trench warfare, begun on the Aisne in 
September, prevailed along the whole western front. 

Opposed to more than double its own numbers, the British 
Expeditionary Force had held its own by sheer good shooting and 
superior training, and the skilful use by Gen. Sir Douglas Haig 
of his very small reserve. But such heavy losses had been incurred 
in the five weeks' battle and in the fighting at  La BassCe and 
Armentikres, which went on during the same period, that of the 
original British Expeditionary Force of fully trained officers and 
men very few remained, and for the future the empire was de- 
pendent on three divisions from overseas garrisons, on Territorial 
and New Army divisions, and dominion troops. 

B I B L I O G R A P H Y . - " & ~ ~ ~ ~ ~ ~ ~ ~  Operations, France and Belgium, 1914," 
EIistory of the Grect War,  vol. ii. ( 1 9 2 5 ) ,  where there is a bibl.; Gen. 
Dubois, Deux Ans de Commandement sur le front de France (1920) ; 
Die Schlacht an der Yser und bei Ypern (1g17), issued by the German 
General Staff. (J .  E. E.) 

YPRES, THE BATTLES OF, 1915, commonly called the 
second battle of Ypres, comprise the period of severe fighting 
that took place in front of Ypres beginning on April 2 2  with the 
first gas attack and continuing to May 25, 1915. I t  resulted in 
heavy casualties and considerable loss of ground round the town 
of Ypres, the base of the Allied salient, measured along the Ypres 
canal, being reduced from 8m. to 5&m., and its maximum depth 
from 6m. to  2 4  miles. 

Phases of the Battle.-For the purposes of general descrip- 
tion, the battle is best divided into five phases (see sketch map) : 
( I )  the first German attack on April 2 2  against the French, result- 
ing in the loss of the Pilckem area; (2) the second attack on April 
24 against the Canadian Division, resulting in the loss of the St. 
Julien-Gravenstafel area; (3)  the fruitless British counter-attacks; 
(4)  the British withdrawal to the Frezenberg line, abandoning the 
Zonnebeke area; and (5) the renewed German attacks (Frezen- 
berg-Bellewaarde), resulting in further loss by the British of a 
narrow belt of ground. 

T h e  S i t u a t i o n  Before the Battle.-During the w~nter of 
1914-15 the German Supreme Command had decided to carry 

out an offensive against Russia in 1915, and to stand on the 
defensive in the western theatre, leaving only sufficient troops 
there to hold the line. No general attack at  Ypres was contem- 
plated. I t  was, however, desired to try a new weapon, gas, thor- 
oughly in the field, and the Ypres front was selected for the pur- 
pose on the advice of the German meteorological experts. Duke 
Albrecht of Wiirttemberg commanding the IV. Army, which held 
r 1 

the sector f r o n  the Comines-Ypres canal to the coast, proposed 
to turn the use of gas to local advantage, to improve his position. 
If he could obliterate the Ypres salient and drive the Allies beyond 
the canal, he would deprive them of a bridgehead which gave 
them facilities for attack. The duke's forces consisted of the 
XV. Corps, the four new Reserve Corps, XXVII., XXVI., 
XXIII .  and XXIl . ,  and two Ersatz and two Lwzdwehr brigades 
which had fought at  the first battle of Ypres. The Marine Divi- 
sion guarded the Belgian coast. 

The Allied line from the Comines canaI northward was held by  
part of the 5th Division (Morland), as far as Hill 60; the 27th 
Division (Snow) ; the 28th Division (Bulfin) ; and the 1st Cana- 
dian Division (Alderson). The last three formed the 11. Corps 
(Plumer) of the 11. Army (Smith-Dorrien). The 27th and 28th 
Divisions had been formed of troops from Indian and overseas 
garrisons, but, having suffered heavily from the winter conditions 
in Flanders, contained in April a considerable proportion of par- 
tially trained reinforcements. The Canadian Division had reached 
England in Oct. 1914, and had embarked for France in Feb. 191 j. 
After being in the line at  Neuve Chapelle, it had, between April 
15 and 17, relieved French troops covering Ypres. The front de- 
fences taken over by the 11. Corps were poor, but there was a 
well-developed back line known as "the G.H.Q. Line." The left 
of the Canadians extended as far as the Ypres-St. Julien-Poel- 
cappelle road, beyond which were two French divisions under 
Gen. Putz: the 4j th  Division, which had arrived on April 16, con- 
taining nine newly raised Zouave battalions and three battalions 
of African natives, these latter being in the line; and the 87th 
Territorial Division, a division of elderly reservists. 

T h e  F i r s t  Gas k t t a c k . 4 n  April 22, after an afternoon of 
comparative quiet, suddenly at  5 P.M. a yellowish cloud-now 
known to have proceeded from chlorine gas released from cylin- 
ders in the trenches-was seen to form on the German front 
opposite the African troops and French Territorials. I t  blew 
slowly towards them, whilst the German artillery opened with 
every kind of gun, firing on the French troops with shrapnel and 
bombarding all the villages in the salient and the town of Ypres 
with high-explosive shell. The French infantry in the line fled 
beyond the canal, leaving their artillery to be captured. abandou- 
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ing a large area of ground and entirely exposing the British left 
flank (see sketch map). Fortunately for the Allies, the enemy 
had begun his attack so late in the afternoon that in the dusk he 
did not discover his immense success. Content with having se- 
cured Pilckem ridge and establishing outposts beyond it ,  about 
7.30 P.M., according to plan, as it is asserted, but more probably 
in consequence of the stout defence put up by various small 
Canadian detachments, the Germans ceased any attempt to push 
into the gap, except a t  Steenstraat. 

Gen. Plumer and his divisional commanders hurried what avail- 
able troops they had to cover the gap, and when Gen. Putz in 
the course of the evening informed Gen. Smith-Dorrien that he 
meant to  counter-attack at  4.30 A.M., and requested that the 
British should assist, arrangements were made to co-operate. But 
no movement of the French took place, nor were they in the suc- 
ceeding days able to make any serious effort to recover the ground 
they had lost on the eastern bank of the canal. 

Several counter-attacks were made by the British on April 23 
to regain the ground lost by the French. They were carried out by 
the Canadians, the 13th Infantry Brigade, and Geddes's detach- 
ment-a temporary formation composed of six battalions of the 
27th and 28th Divisions-without avail. The forces were too 
small, and there was not sufficient artillery or ammunition to sup- 
port them. The Germans did no more than repel the counter- 
attacks on the 23rd, but from the 24th onward proceeded to fol- 
low two objectives: first to roll up the flank of the British line, 
aiming to get behind the troops still in position; secondly, to in- 
crease their gains across the canal near Steenstraat and separate 
the Belgians from the French and British. By the division of their 
forces, they failed to achieve either purpose. 

T h e  Second Gas Attack.--On April 24, at 4 A.X., the enemy 
released gas against the front of the 2nd and 3rd Canadian Bri- 
gades. In  spire of having only extemporized means of protection 
(handkerchiefs, linen bandoliers, etc., dipped in water), they held 
fast for a time, but the enemy, after breaking in at  one place, 
enlarged his gains, and the 3rd Canadian Brigade was gradually 
forced back, involving in the retirement through St. Julien the 
troops on the new left flank that had been built up. Gen. Snow, 
the only divisional general who had his headquarters east of the 
canal, a t  I'otijze, took charge of the defence, and such reserves 
as could be hurried up were eventually placed by Gen. Plumer 
under his command, as communication across the canal between 
the headquarter? of the other commanders and their troops was 
constantly interrupted. Although the Germans were driven out of 
St Julien by a counter-attack of two battalions of the York and 
Durham Infantry Brigade of the Northumbrian (Territorial) 
Division. another large piece of the salient was lost, and after 
further German attacks on the 25th, Gravenstavel was abandoned, 
and the British line ran from the original left of the 28th Division 
past St. Julien, almost due west to the canal. 

T h e  Bri t ish Counter-Attacks.-Counter-attack after coun- 
ter-attack was now made by fresh troops hurried up to Ypres, the 
I ~ t h  Infantry Brigade (4th Division), the Lahore Division and 
the h'orthumberland Infantry Brigade (Northumbrian Division) 
with assistance on the left from the French. All were without suc- 
cess; they found the enemy well entrenched, and their only result 
was heavy casualties. In  the operations of April 26, when some 
of the French 45th Division co-operated on the left of the Lahore 
Division, the Germans opened a few gas cylinders in defence, and 
broke the attack; whilst on the 27th gas shelling alarmed the 
African natives and caused them a second time to retreat in panic. 

The position of the British troops in the narrow salient, pro- 
jecting 6m. in front of Ypres and only some gm. across was 
obviously untenable, as it was surrounded on three sides by the 
enemy and subject to  constant bombardment. Gen. Smith-Dor- 
rien proposed to withdraw to a line nearer Ypres. In consequence, 
however, of Gen. Foch's protests and promises that the French 
would regain the ground they had lost, and of the political desir- 
ability of not abandoning any more Belgian territory if it could 
be avoided, Sir John French agreed to leave his troops in their 
exposed position for some days longer. Gen. Joffre, having in 
preparation his great offensive which was to begin on May g, near 

Arras, was not disposed t o  allow Gen. Foch t o  employ any more 
troops near Ypres; and the French attacks languished. 

T h e  W i t h d r a w a l  f r o m  t h e  A p e x  of t h e  Salient.-When 
on May I the French infantry in a projected attack failed to  leave 
their trenches, all hope of their recovering ground came t o  an end, 
and Sir John French directed Gen. Plumer, who by his orders was 
now in special charge of the operations near Ypres, to  begin the 
retirement to the Frezenberg line, abandoning a zone some 2m. 
deep. This retirement was carried out with comp!ete success by 
the infantry brigades of the 27th, 28th and 4th (which had re- 
placed the Canadian) Divisions in the line on the nights of May 
1-2, 2-3, and 3-4. The French now held the ~ i m .  of the left of 
the new semicircle round Ypres. 

T h e  Renewed G e r m a n  Attacks.-All hope of obtaining vic- 
tory by g8s attacks having disappeared, as the Allies were prepared 
for them, the Germans now tried by sheer weight of artillery to  
drive the British off their new position. After finally getting pos- 
session of Hill 60 on &fay 5-6, they made carefully prepared 
attacks on May 8 and on May 24. I n  spite of splendid defence 
and desperate British counter-attacks. in which the 4th, 27th, 
28th, and Korthumbrian Divisions and the Cavalry Corps troops 
were engaged, the enemy, dominating the situation with heavy 
artillery, gained a small amount of ground. Meanwhile, on the 
night of May I j-16, he had been compelled by the French t o  
abandon his position on the western bank of the canal. On May 
25, after the 11. Corps had established itself on a strong line, the 
Germans brought the battle to  a close. 

The total British losses in the Ypres and Hill 60 fighting were 
2,150 officers and 57,125 other ranks, the total killed being 10,519. 
The German losses on the Allied front were returned a t  860 of- 
ficers and 34,073 other ranks. 

See "Miiitary Operations, France and Belgium, 1915,'' History of 
the Great W a r  based on  Oficial Docz~me?zts, vol. i., with a bibliog- 
raphy (1927) ; Palat, Grande Guerre sur le front Occideztal. vol. ia. 
(1922)  ; M. Schwarte, Der deutschz Lendkrieg, vol. il. (1923). The 
French and German official accounts are not yet available, but 
official information furnished in advance is included in the British 
account. (J. E. E.) 

YPRES, BATTLES O F  1917. Almost continuous fighting 
took place in the Ypres-User region during many weeks in the 
summer and autumn of 1917, but the operations as a whole may 
be said to have consisted of two distinct phases. First came the 
brilliantly successful combat, lasting a few hours, which has come 
to be known as the battle of Messines. Then, after a lull. there 
came to be launched immediately north of the scene of the Mes- 
sines victory a series of attacks a t  short intervals which lasted 
four months. This was not a battle, but rather a campaign, with 
the fighting more defined than the purpose-of the nature familiar 
in the military annals of Flanders and the Low Countries generally. 
Like its German forerunners of 1914 and 1915, it  achieved little 
except loss-i11 which, again, it repeated the earlier history of this 
theatre of war. So fruitless in its results, so depressing in i t s  
direction was this 1917 offensive, that "Passchendaele" has come 
to be, like TValcheren a century before, a name of ill-omen and a 
synonym for military barrenness. 

An ofiensive in this sector had formed part of Haig's original 
contribution to the Allied plan for 1917. I ts  actual inauguration 
had been postponed by the unfortunate turn of events elsewhere. 
When the ill-success of the opening offensive in the spring a t  
Arras (q.v.', and in Champagne was followed by the threatened 
collapse of the French army as a fighiirlg force. Haig's "first- 
aid" treatment was to allow the British offensive at  Arras by the 
111. Army to continue for some weeks longer, with the general 
object of keeping the Germans occupied, and with the local 
object of reaching a good defensive line. When successive thrusts, 
against an enemy now fully warned and strengthened, failed to 
reach this line, Haig decided to transfer the main weight of this 
effort northward to Flanders, as he had originally intended. His 
loyalty to his Allies and his acute sense of the common interest, 
inspired him to press on with an offensive policy. 

I t  is right to emphasise that in May Haig's opinion of the policy 
to pursue was reinforced by the Prime Minister, Lloyd George, 
who, having committed himself to the Nivelle gamble for  victory. 
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was equally ardent to  continue the offensive. It is true, however, 
that on cooler reflection he subsequently tried in vain to check the 
policy which he had countenanced. 

Br i t i sh  Objectives.-The aim was the occupation of the 
whole of the belt of high ground which extends from a point about 
three miles north of Armentikres, to near Dixmude. I t  rises some 
loo  to I j o  i t .  above the great Flanders plain, and reaches a height 
of over zoo ft. a t  some points. I n  the spring of 1917 its southern 
portion enclosed to a great extent the Ypres salient, although the 
Allies' trenches gave them possession of the lower slopes of their 
side of the high ground. Farther to the north the enemy held the 
whole of the high ground. The general plan of operations was to 
begin at  the southern end and to work thence northwards. The 
capture of the high ground was to be followed by an advance in 
the coast district. But the axis of the attack diverged from, instead 
of converging on, the German main communications, so that an 
advance could not vitally endanger the security of the enemy's 
position in France. 

But, worse still, the Ypres offensive was doomed before it 
began-by its own destruction of the intricate drainage system in 
this part of Flanders. The High Command had persevered for 
over two years with the method of a prolonged preparatory 
bombardment, believing that quantity of shells was the key to 
success. The offensive at  Ypres, which was finally submerged 
in the swamps of Passchendaele in October, threw into stronger 
relief than ever before the fact that such a bombardment blocked 
the advance for which it was intended to pave the way-because 
it  made the ground impassable. 

THE BATTLE OF MESSINES 

The preliminary move is known as the Battle of Messines, and 
its purpose was to  gain the high ground about Messines and 
Wytschaete as a flank bastion for the subsequent advance from 
Ypres. For while in German possession it gave the enemy com- 
plete observation of the British trenches and forward battery 
positions, enabled them to command the British communications 
up to the Ypres salient, and t o  take in enfilade, or even in reverse, 
the trench positions therein. General Plumer and his 11. Army, 
who had been acting as  wardens of the Ypres front for two years, 
had been selected to carry out this operation, while the V. Army 
under General Gough had been transferred from the Somme to 
hold the line north of the 11. Army. Preparations for the under- 
taking had begun nearly a year before although their real develop- 
ment dated from the winter. Thus when Haig asked Plumer, on 
hlay 7, when he would be ready to deliver the attack Plumer 
was able to say, "a month from to-day," and t o  keep his promise. 

Messines was to be a strict siege operation, the capture of a 
fortified salient a t  the minimum cost of lives by the maximum 
substitution of mind (care in preparation) and material for man- 
power. Mines, artillery, gas and tanks all contributed. But a 
contrary wind curtailed most of the scheme of gas projection, and 
the effect of the mines and artillery was so overwhelming that 
the tanks were hardly needed. On the centre corps front alone, 
of about three miles, a total of 718 guns and howitzers, 192 trench 
mortars, and 198 machine-guns was concentrated. 

For the defence of this salient the Germans depended on two 
separate trench systems coinciding in trace with its arc, the more 
advanced one pushed down the forward slope of the high ground 
while the rear one followed its crest; they had also constructed 
two chord positions, stretching along the base of the salient on 
the reverse slope. The troops of the 11. A m y  detailed for the 
enterprise were, from right to  left, the 11. Anzac Corps, with 
the Australian 4th Division in support, the IX. Corps with the 
11th Division in support, and the X. Corps with the 24th Division 
in support. There were thus nine divisions in front line and three 
in support. The fact that the attack would converge against a 
salient increased its chances, but i t  complicated the staff, troop, 
and artillery organization of the attack. For the sectors of each 
attacking corps were of varying depths, and contracted more and 
more in width up to the final objective which was the chord of 
the arc forming the salient. As, however, i t  was a siege opera- 
tion, without any attempt a t  exploitation or a break-through, 

it was easier to  avoid the congestion which had occurred at  
Arras (q.v.1. The problem was further simplified by the plan 
of allotting sectors so that five of the divisions had sectors of 
equal breadth from front to rear, while the four which filled the 
interstices had smaller tasks. Further, when the main ridge was 
captured, fresh troops were to "leap-frog" through to gain the 
final Oosttaverne line across the base of the salient. The first 
bombardment and "wire-cutting" began on May 21, were devel- 
oped on May 28 and culminated in a seven days' intense bom- 
bardment, mingled with practice barrages to test the arrangements. 
The loss of surprise did not matter a t  Messines as it was a purely 
"limited" attack. 

At 3.10 A.M. on June 7 the nineteen mines-one only had previ- 
ously been blown by the enemy-were exploded, wrecking large 
portions of the Germans' front trenches. Simultaneously the 
barrage fell. When the dkbris and shock of the mines subsided, 
the infantry advanced and within a few minutes the whole of the 
enemy's front line system was overrun, almost without opposi- 
tion. Resistance stiffened as the penetration was deepened, but 
the training of the infantry and the efficiency of the barrage 
enabled continuous progress to  be made, and within three hours 
the whole crest of the ridge was secured. 

The Yew Zealand Division had cleared the intricate fortifica- 
tions of Messines itself-here the pace of the barrage was regu- 
lated to  IOO yards in fifteen minutes instead of the general pace 
of IOO yards in three minutes. The garrisons of Wytschaete and 
the White Chateau held out for a time, but the first village was 
captured after a fierce struggle by troops of the 36th (Ulster) 
and 16th (Irish) Divisions in a combined effort-a feat of sym- 
bolical significance. Perhaps the most difficult sector was that of 
the 47th (London) Division, which had not only to overcome the 
highly fortified position of the White Chateau but had the Ypres- 
Comines canal as an oblique interruption across its line of advance. 
The Londoners, however, overcame both and by 10 A.M. the 
objective of the first phase was reached along the whole attacking 
line. While it was being consolidated, over forty batteries were 
moved forward to support the next pounce. 

At 3.10 P.M. the reserve divisions and tanks "leap-frogged" 
through and within an hour almost the whole of the final objec- 
tive was captured. Some 7,000 prisoners had been taken, apart 
from dead and wounded. The success had been so complete that 
only feeble counter-attacks were attempted that day. When the 
expected general counter-attack was launched on the whole front 
on the morrow, it  failed everywhere against defences that had 
been rapidly and firmly organized, and in the recoil yielded the 
British still more ground. 

THE MAIN OFFENSIVE 
A long pause now occurred while preparations for carrying out 

the rest of Haig's programme were being completed. Although 
Plumer's victory of June 7 had put an end to the enemy over- 
looking Ypres from the south, the Germans still, in a measure, 
dominated the place from the east, from the north-east and from 
the north. Thus the preparations could not be concealed and the 
Germans knew that they were being made. The plan at the outset 
was that, while the 11. Army stood fast, the V. Army under 
Gough on its left with the French I. Army still further to the 
left, should attack the enemy front from near Hooge to north 
of Steenstraat on the Yser canal. 

Nearly two months passed before the preparations for the 
main advance were completed. This gave the Germans, amply 
warned, time to make counter-preparations of characteristic thor- 
oughness and ingenuity. Having learnt by experience that a 
continuous system of trenches did not offer a satisfactory form 
of defence unless there was abundant underground cover, and 
realizing that the waterlogged soil of Flanders handicapped the 
creation of subterranean galleries, they had established a system 
of numerous disconnected trenches and strong points, arranged 
in depth rather than in breadth, together with numbers of con- 
crete blockhouses armed with machine-guns. As their front line 
near Ypres had been in existence since 1915, they trusted to  the old 
system to meet the first shock of attack, and it was rather in the 
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later offensive operations that the Allies found themselves con- 
fronted with these new defensive devices. A further new asset. 
was the introduction of mustard gas which the Germans used to 
cause serious interference with the attackers' artillery. 

On July 2 2  the bombardment opened, by 2,300 guns, to con- 
tinue for ten days, until on July 31 the infantry advanced on a 
fifteen-mile front to the accompaniment of torrential rain. On 
the left substantial progress was made, Bixschoote, St. Julien, 
and the Pilckem Ridge being gained, and the line of the Steen- 
beke reached. But in the more vital sector round the Menin 
road the attack was repulsed. 

The s5cond blow, on Aug. 16, was a diminished replica of the 
first in its results. The left wing was again advanced across the 
shallow depression formed by the little valley of the Steenbeke 
and past the ruins of what had been Langemarck. But on the 
right, where alone an advance might have a strategic effect, a 
heavy price was paid for nought, and even the tally of prisoners 
shrank to a mere two thousand. Nor did men feel that the 
enemy's skilful resistance and the mud were the sole explanation 
of their fruitless sacrifice. Severe conlplaints against the direction 
and staff work were general, and their justness seemed to receive 
recognition when Haig extended the 11. Army's front northward 
to include the Menin road sector, and thereby entrusted to Plumer 
the direction of the main advance towards the ridge east of Ypres. 

I t  was a thankless task at  the best, for the experience of war 
attested the futility of pressing on in places where failure had 
already become established, and it seemed heavy odds that the 
laurels earned by Messines must become submerged in the swamps 
beyond ITpres. Yet, in the outcome, the reputation of Plumer and 
the 11. Army staff, headed by Harington, was enhanced-less be- 
cause of what was achieved in scale than because so much more 
was achieved than could reasonably have been expected. 

Bad weather and the need for preparation delayed the resump- 
tion of the offensive until Sept. 20, but that morning the 11. Army 
attack, on a four-mile front, achieved success in the area of 
previous failure-on either side of the Menin Road. Fractions 
of six divisions, the ~ g t h ,  ;gth, q s t ,  23rd, 1st and 2nd Australian 
advanced at  5.40 A.M.; by 6.1 j A.M. the first objective was gained 
almost unopposed, and, with the exception of one or two strong 
points, the third and last objective was gained soon after midday, 
and the counter-attacks were repulsed by fire. A fresh spring on 
Sept. 26, and another on Oct. a-the last a larger one on a six- 
mile front, by troops of the 37th, sth, n ~ s t ,  and 7th Di~isions, 
the  st, znd, and 3rd Australian Divisions, and the Xew Zealand 
Division-gained possession of the main ridge east of I'pres, 
with Gheluvelt, Polygon Wood, and Broodseinde, despite torrents 
of rain, which made the battlefield a worse morass than ever. 
On each occasion the majority of the counter-attacks had broken 
down under the British fire, a result which owed much to the good 
observation work of the Royal Flying Corps and the quick 
response of the artillery. Some 10,ooo prisoners were swallowed 
in the three bites, and this frightened the enemy into modifying 
his elastic tactics and strengthening his forward troops-to their 
increased loss. 

As 3 result of the operations begun on June 7 the crest of the 
long belt of high ground overlooking the Flanders plain had now, 
after four months of intermittent fighting, been secured from 
Messines northwards to within a few hundred yards of the Ypres- 
Roulers railway. And yet. regarding this Flanders offensive as 
a whole, the work was in reality only begun. The Houthulst 
forest, u i th  the long line of high ground forming the quadrant 
of a circle beyond it, was still in the enemy's hands Until the 
ridge had been secured to the vicinity of Staden it wodd be 
premature to embark upon the second part of the general s~heme 
of operations-an attack on the German positions along the 
coast between Kieuport and Ostend, for which the IV. Army 
under General Rawlinson had been assembled on the extreme left. 

Unhappily, the Higher Command decided to continue the point- 
less offensive during the few remaining weeks before the winter, 
and thereby used up reserves which might have saved the belated 
experiment of Cambrai (see CAMBRAI. BATTLE OF) from bank- 
ruptcy. Having wasted the summer and strength in the mud, 

where tanks foundered and infantry floundered, they turned in 
November to dry ground-where a decisive success went begging 
for lack of reserves. 

At Ypres minor attacks on Oct. g and 12 advanced the line a 
trifle, and then, after an interval, a combined attack by  the V. 
Army and the French was tried, with small result, on Oct. 22. On 
Oct. 26 the 11. Army, in torrents of rain, as usual, made a fresh 
effort, which was less successful than before, owing to the ex- 
haustion caused by pushing forward over a morass and t o  the 
fact that the mud not only got into and jammed rifles and ma- 
chine-guns but nullified the effect of the shell-bursts. The  trials 
of the attackers were augmented by the enemy's increasing use 
of mustard gas, and by his renewed adoption of his tactics of hold- 
ing the bulk of his troops well back for counter-attack. Thus 
when, on Nov. 4, a sudden advance by the 1st Division and and 
Canadian Division gained the empty satisfaction of occupying the 
site of Passchendaele village, the curtain was at  last rung down 
on the pitiful tragedy of "Third Ypres." I t  was the long-overdue 
close of a campaign which had brought the British armies to  the 
verge of exhaustion, one in which had been enacted the most 
doleful scenes in their history, and for which the only justifica- 
tion evoked the reply that, in order to  absorb the enemy's atten- 
tion and forces the Higher Command had chosen the spot most 
difficult for the defender and least vital for the attacker. 

(R. H. L. H ) 
YPSILANTI or HYPSILANTI, the name of a family of Pha- 

nariot Greeks claiming descent from the Comneni. ALEXANDER 

YPSILANTI (172 5-1805) was dragoman of the Forte, and from 
I774 to 1.782 hospodar of Wallachia. He was again appointed 
hospodar just before the outbreak of the war with Austrid and 
Russia in 1790. H e  allowed himself to be taken prisoner b y  the 
Austrians, and was interned a t  Briinn till 1792. Returning to 
Constantinople, he fell under the suspicion of the sultan and was 
executed in 1805. His son COXSTANTINE (d. 1816), who had 
joined in a conspiracy to liberate Greece and, on its discovery, 
fled to Vienna, had been pardoned by the sultan and in 1799 
appointed by him hospodar of Moldavia. Deposed in 1805, he 
escaped to St.  Petersburg, and in 1806, at the head of some 
20.000 Russians, returned to Bucharest, where he set to  work 
on a fresh attempt to liberate Greece. His plans were ruined by 
the peace of Tilsit; he retired to Russia, and died at  Kiev. H e  
left five sons, of whom two played a conspicuous part in  the 
Greek war of independence. 

ALEXANDER YPSILANTI (1792-1828), eldest son of Constantine 
Ypsilanti, accompanied his father in 180j to  St. Petersburg, and 
in 1809 received a commission' in the Imperial Guard. H e  fought 
with distinction in 1812 and 181;. losing an arm at the battle of 
Dresden. H e  was one of .Alexander's adjutants a t  the congress 
of Vienna. In  1820, on the refusal of Capo d'Istria to accept the 
post of president of the Greek Hetairia Phiiike, Ypsilanti was 
elected, and in 1821 he placed himself a t  the head of the insur- 
rection against the Turks in the Danubidn principalities. With 
ocher Greek officers in the Russian service he crossed the Pruth 
on March 6, announcing that he had the support of a "great 
power." There followed a series of humiliating defeats, culmi- 
nating in that of Dragashan on June 19 Eventually he crossed 
the frontier into Austria in the hope of finding an asylum. H e  
was immediately thrown into prison, where he remained for seven 
years. 

He died at  Vienna on Jan. 31. 1828. 
DEMETRIOS YPSILANTI j 1793-i8321, second son of Prince 

Constantine. fought as a Russian officer in the campaign of 
1814, and in the spring of IS21 went to Morea, \$here the \Tar 
of Greek Independence had just broken out. In  January 1822 he 
was elected president of the legislative assembly; but retired 
early in 1823. In  1828 he was appointed by Capo d'lstria com- 
mander of the troops in East Hellas. He succeeded, on Sept. 25, 
1829, in forcing the Turkish commander Aslan Bey to capitulate 
at  the Pass of Petra, ~ h i c h  ended the active operations of the 
war. 

Ypsilanti died at Vienna on Jan. 3. 1832. 
YSALGUIER, ANSELME D' (?fr. 1380-1420), French 



traveler. sometimes considered the first European to have seen 
the Xiger ril-er. According to the Histovia clzronologica parla- 
nzentovrcvz patsine occitanae attributed to Guillaume Bardin he 
mas a member of a noble family of Toulouse; he reached Gao in 
140; married a native lloslem princess there then returned to 
Toulouse with his nife. their daughter, their two sons and some 
slaves (among them a physician who cured Charles VII  of an ill- 
ness). The abbe' Tricaud who, in his Essnis de litte'vatrlve poztr 
la con~zaisance des l i v e s  (1702). records this story, adds that 
D'Ysalguier wrote an account of his tra\.els and produced a dic- 
tionary in Arabic Tuareg and Songhai. The nhole episode is con- 
sidered as true by C de la Roncikre in La D&couscvte de l ' d i ~ z q ~ i e  
all ?Izoyev cige, vol. iii (1927). But it nas  later demonstrated that 
Tricaud copied the Annnles de Tozllouse of Lafaille (1687). an 
extremely unreliable nork.  nhich embellished the Histovia chrono- 
logica (itself a forgery). hloreover, a thorough study of the vast 
documentation concerning the famiIy Ysalguier did not reveal the 
slightest hint about hnselme. 

See F. Galabert, "Le Toulousian Anselme Ysalguier est-il all6 au 
Niger au XI'" sikcle?" MCm. Acad Tou louse  (1933) ; P.  iVolff, "Cne 
Famille du XIIIe au XVIe sikcle, les Ysalguier de Toulouse," ,We'langes 
d'lzistoire sociale (1942) . (P. Li70.) 

YSAYE, E U G ~ N E  (1858-193 I ) ,  Belgian violinist, conduc- 
tor and composer v-ho was the main interpreter of the string ~vorks 
of the French and Belgian composers of his time. Born at  Liege, 
July 16, 1658, he studied at the Likge conservatory and later with 
H. Yieuxtemps and H.  \Tienia~~ski  in Brussels. After a year as 
leader of an orchestra in Berlin, he toured Norway, Russia and 
France. 

Tsaj:e's early style was influenced by the violin sonata of 
CCsar Franck. dedicated to him on his marriage in 1886. and he 
later inspired works by the principal French composers of his 
time, including Saint-Saens. Yincent d'Indy, Faure and Debussy. 
In  1894 he conducted the Ysaj:e orchestral concerts in Brussels 
and also visited the United States. From 1918 to 1922 he was 
conductor at  Cincinnati, 0 .  1-saye's playing was known for in- 
tensive use of vibrato. 

His best works were his six sonatas for unaccompanied violin, 
containing novel chordal and pizzicato effects. 

H e  died at Brussels. May 12! 1931. 
BIBLIOGR.APHY.-J. Quitin. E. Y s a y e  (1938) ; A. Ysaye and B. Rat- 

cliffe, Ysaye: His  Life, T Y o Y ~  alzd I n f f u e n c e  (1947) ; T h e  ~lle??toius o f  
Carl Flcsch, trans. b y  H .  Keller (1957). (E. LR.) 

YSER, a small coastal river. 18 mi. long, of which 31 nli. are 
in Uelpirlr? territory. I t  is famous as marking the point. in IYorld 
IYar I ~ I ~ I J - I ~ ) ,  a t  ~vhich the German advance towards 
Calais and the English coast was checked. On Oct. 10, 1914, the 
Belgian army, after being forced to evacuate Antwerp and Ghent, 
retreated on the Yser; on the 16th the battle of the User began, 
and the Allied troops fought desperately for I; days. Eventually, 
assisted by the floods which, beginning on Oct. 29: reached Dix- 
lnude by Kov. 2 ,  the allies succeeded in establishing themselves 
in an impregnable position on the left bank of the Yser. 

YSER, BATTLE OF THE. On Oct. 10, 1914, the Belgian 
field army encamped on the west bank of the Ghent-Terneuzen 
canal. The British Saval  Division. which had embarked at St. 
Gilles-Wacs. regained Dunkirk except two battalions. which were 
cut off. and passed into Holland; the French Fusilier Marine 
Brigade, half of the British 7th Division and the 4th Belgian Bri- 
gade were holding Ghent and had repulsed an attack on that city 
by the 1st Res. Ersatz Brigade. 

Information had been receilred that a Bavarian cavalry divi- 
sion had advanced towards Deynze exploring between the 
Schclde and the Lys; that a column of 20.000 men had passed 
through Courtrai and hlenin and that the German IV. Cavalry 
Corps was holding the region Tourcoing-Ypres-Poperinghe. The 
only way for the Belgian army to baffle the threat of envelop- 
ment on a iarge scale was an immediate march to the coast. I t  
was decided to trailsport all the forces without delay to the 
region of Ostend-Thourout-Dixmude-Furnes, the infaniry by rail, 
the artillery and transport by road, under the protection of all 
the cavalry and Rawlinson's Corps. 

P lans  of Opposing Commanders.-The "race to the sea" 
had in the menntime caused the Western Front to extend to 
La Basske. The British army had been withdrawn from the 
region of the Aisne and was beginning to detrain west of Lille. 
A few French divisions, taken from other sectors, were given the 
same destination. I t  seemed to Gen. Joffre that the moment had 
come for bringing about the much-desired envelopment of the 
German right wing by a concentric offensive against Lille. The 
British army, the Belgian army and some French reinforcements 
would constitute, it was believed, under the high command of 
Gen. Foch, an ensenzble capable of securing a decisive victory. 
Unfortunately, the assembling of the Allied troops by means of 
the Paris-Calais and Paris-Hazebrouck railways would take time. 
On the other hand, i t  was necessary to  take in account that the 
Beseler Army Group would not fail to follow the Belgians. 

The mission of the Belgian army was once again that of gain- 
ing time. The king, anxious to keep his left wing resting on the 
sea, and to preserve at  all costs a fragment of national territory 
from invasion, thought best to entrench the army on the river 
Yser and the 17pres canal. 

Events soon proved the wisdom of this decision. The British 
11. and 111. and Cavalry Corps were stopped at the Lys by the 
German IV., 1-11. and X I I I .  Corps; Rawlinson's Corps found 
Llenin in the hands of the XIX. Corps. Beseler's troops now 
entered Bruges and Ostend. I t  was known that numerous de- 
trainments were taking place west of Brussels and that a new 
German IV. Army had installed its headquarters a t  Ghent. In  
fact Falkenhayn, the new chief of the German general staff, had 
anticipated the Allies' projects and like them, considered the 
moment for a decisive victory to have arrived. 

IVith four new army corps, composed mainly of volunteers, 
the XXII.,  X X I I I ,  XXVI. and XXVII. Res. Corps, Beseler's 
group and the artillery park from the siege of Antwerp, Prince 
Albert of Wurttemberg was charged to proceed to the k'ser with 
his right resting on the sea, in order to attack in flank and in 
rear the Allied left,  hose front the VI. Army was engaging be- 
tween Arras and Armenti6res. Falkenf ayn considered that : "The 
conquest of the coast was the sole means of frustrating the war 
of blockade which England contemplated and of retaliating 
through our destroyers, submarines, aeroplanes and Zepplins. 
. . . If we succeeded in driving the enemy out of the Yser val- 

ley and pursuing him at  the point of the sword, there was no 
doubt that, having replenished our ranks and our stores, we 
should be in a condition to overthrow the western front." 

Thus the Belgian army, which had only just moved into posi- 
tion in the general Allied line, found itself in focus for a new 
battle. I t  occupied a front of 40 km., from the sea to Boesinghe, 
with 44 divisions and 13 divisions in reserve behind the centre. 
The cavalry division was operating with de blitry's French Cav- 
alry Corps, east of the forest of Houthulst. On the army's right 
a French territorial division extended as far as Upres and Rawlin- 
sop's Corps had entrenched itself along the line Passchendaele- 
Gheluvelt. 

Opening of t h e  Battle.-The battle commenced on the 18th 
with an attack by Beseler's corps (4th Ersatz and 5th and 6th 
Reserve Divisions) between the sea and Keyem. The Belgian out- 
posts were only driven back after desperate fighting and the 
enemy did not even reach the Yser. On the morning of the 19th 
Ronarth's Marine Brigade and the 5th Division debouched from 
Dixmude on the flank of the 111. Res. Corps. Beerst and Vladsloo 
were retaken; but the intervention of the XXII .  Corps, com- 
ing from Thourout, and the XXII I .  coming from Cortemarck, 
foiled the counter-attack. By the 20th the fighting had become 
general all the way from the sea to Gheluvelt between the Duke 
of Iyurttemberg's j+ divisions on the one hand and the Belgian 
army, de Rlitry's Cavalry Corps and Rawlinson's Corps on the 
other. After 48 hours of obstinate fighting the Belgian positions 
remained practically unchanged. 

The attack of the 4th Ersatz Division on Nieuport had failed, 
partly on account of the flanking fire from Admiral Hood's flo- 
tilla; while that of the XXII .  Corps against the bridgehead at  
Dixmude had been checked by Meiser's Brigade. But in the night 
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of the 2 1st-22nd the 6th Reserve Division made a surprise cross- 
ing of the Yser in the Tervaete salient and threw over 2 8  bat- 
talions to the west bank. Concentrated artillery fire prevented the 
division from making any progress on the 22nd. but a gallant 
counter-attack broke down completely under their machine-gun 
fire, owing to the exposed nature of the g r o u ~ ~ d .  The following 
night the Germans passed a second regiment into the bend ~vith- 
out, however. extending their ground. 

On the 24th, the whole of the 111. Reserve Corps and half of the 
43th Reserve Division, covered by a bombardment, broke through the 
front  a t  St .  Georges-Tervaete, only to  find the Belgians deployed be- 
hind the Nicuport-Dixmude railway embankment, together with the 
French 42nd Division which had arrived in the meantime. 

Finding themselves checked in this direction, the Germans renewed 
their attack on Dixmude. I n  spite of a threefold attempt it was com- 
pletely repulsed b~ the 12th Belgian Regiment, assisted 11y some French 
companies of marines. A new at tack on the night of the 25th-26th 
met  mith the same fate 

O p e n i n g  o f  the Nieuport Sluices.--On the 26th and 27th all 
the pioneers w-ere set to  s top u p  the 22 culverts of the Xieuport- 
Dismude railway embankmrnt  so as to  prevent the liberating tide from 
invading the Belgian positions. On the 27th a t  damn a first attempt 
b)- the sluice o i  the Furnes canal, a t  high tide, failed to yield an effec- 
tive result. Fresh at tempts  on the 28th and  29th proved that  the in- 
flow of water from this canal \\-as too slight and too slow. .Actually, 
another sluice, tha t  of the Noordvaart.  promised a larger delivery bu t  
as i t  lay in No Man's Land its utilization appeared hazardous. During 
the nirht  oi  the 29th, however, a party of pioneers opened the Xoord- 
vaart  sluice under the noses o i  the enemy. Driven by a strong gale 
the sea water rushed through in a flood. At dawn on the 30th, the 
three divisions o i  Beseler's corps attacked along the line of the rail- 
way,  taking possession finally of Ramscapelle and Pervyse; but the 
drains were now overflowing; the flooded meado>\-s soon made it i m- '  
possible for the Germans to  advance or even to s t ay ;  no alternative was 
left to them bu t  a hasty retreat. 

Checked along the coast line, the Germans moved the weirht of 
their attack farther inland and  made their assault on Ypres. ( S e e  also 
YPRES, THE BATTLE OF, 1914.) ( R ,  V.AN 0. ;  X.) 

YTTERBIUM is a rare metallic element belonging to the rare 
earth xroup. Its compounds were first separated by J. C. G. Marig- 
nac in rP;Y. T,ater (rqo;).  G. Urhain found ?.terbium to be com- 
posed of tivo elements which he called lutecium and neoytterbium. 
Seoytterbium later was called ytterbium; it has also sometimes 
been called aldebaraniuni. Ytterhium occurs in very small amounts 
in rare earth-containing minerals such as gadolinite, polycrase, 
bloinstrandine, etc. The common oxide. Yb,O,, is colourless and 
di .,. 1 . sao xes readily in acid to form colourless solutions of trivalent 
salts, which are paramagnetic. Ytterbium also forms a series of 
divalent compounds ~vl-hich Jvere first prepared by \\:. Klem~n and 
\V. Schuth i 1 0 2 q )  by hydrogen reduction of anhydrous ytterbium 
trichloride. They can also be prepared in a very pure form by elec- 
trolytic reduction of the trivalent salts. The divalent salts are sol- 
uble in ~ a t e r .  but react slo~vly with it liberating hydrogen; they 
react rapidly with increased hydrogen ion concentration. The diva- 
lent solutions have a grayish coldur. 

Ttterbiuni is -best separated iroin the other rare earths by taking 
advantage of its divalent state, and  can be absorbed irom the other 
rare earths by extracting in soctium amalgam. I t  can also be separated 
in its trivalent form by ion-exchange methods. T h r  metal is best 
produced by- distillation. A mixture o i  Yb.03 and lanthanum metal 
is 1ieati.d in a vacuum and thc ytterbium distilled out. I t  is a silver). 
very soit metal which melts a t  $ 2 1 '  C.  I t  has an appreciable I-apor 
precsure a t  its melting point. The  metal cr>-stallizes on thd iace- 
c e n t e r ~ d  cubic system. a = 5 .3862  A, and has a calculated density of 
6.959. Ytterbium's symbol is Yb,  atomic number 70, atomic weight 
173.04, stable isotopes Wb"" (0.130:& ). Wb"" ( 3 . 0 3 S ; ) .  l'b"' (14.31j;;,), 
Yb"' ( 2 1 . 8 2 7 > ) ,  Yb":' (16.137;), yb"' (31.84%), Wb"" (12.732.). 
( S e c  KARL E.\I~TIIs.) (F.  H. SF.) 

YTTRIUM (symbol Y) ,  a metallic element usually associated 
and classed xvith the rare earths ( q . ~ . ) ,  which it closely resembles 
in properties and from ~ h i c h  it can be separated only with great 
riifficulty. I ts  ore was discovered by J. Gadolin in 1794 at Ytterhy, 
Sn-ed. (whence it gets its name), and obtained in a more pure form 
by C. G. hlosander in 1843. I t  is a cornmon ingredient of the 
minerals gadolinite, xenotime and euxenite. 

Prior to 1945 yttrium was separated from other rare earths by 
fractional crystallization, usually of bron-hate salts. This process 
required many fractionation methods to obtain reasonably pure 
salts. Later, separation was achieved by ion-exchange methods 
and accompanied by eluting a long baud of mixed rare earths down 

a synthetic cation-exchange resin. Extremely pure yttrium can be 
obtained by this method. 

The pure metal is produced commercially by the reduction of 
yttrium fluoride (YFCi) with calcium and is used for alloying pur- 
poses as a "getter" for oxygen and negative impurities in other 
metals. I t  shows promise of use in atomic reactor construction 
because of its low nuclear cross section. The spark spectrum of 
yttrium is very characteristic and strong. 

Yttrium forms a white oxide (Y,O,,) which dissolves in acids 
to form solutions of trivalent yttrium salts; these are colourless 
diamagnetic and possess no characteristic absorption spect.ra. 
Yttrium has an atomic number 39, atomic weight 88.92. stable 
isotope Ym (10076). is hexagonal close-packed. 11=3.64;' K., 
c =  j.713" I(. and has a calculated density of 4.472. I t  melts at 
about 1.5j0' C. and boils in the neighbourhood of 3 , joo0 C. 

YUAN SHIH-K'AI ( 18 jg-19161, Chinese statesman. was 
born at  Hsiang Cheng, a member of a family belonging to the 
smaller landed gentry of the province of Honan. His first impor- 
tant post was in Korea, where: as Imperial Resident and the 
trusted lieutenant of the Viceroy Li Hung-chang, he strove by 
adroit diplomacy to preserve China's shadowy suzerainty over 
the Hermit Kingdom and to check the steadiiy increasing ascend- 
ancy of Japan. After the Chino-Japanese war (1894-95) he held 
office as judicial commissioner, with military functions. under ihe 
viceroy Li, in Chihli, where he brought the troops to a remarkable 
standard of efhciency. 

In  Aug. 1898, the emperor Kuang Hsii, hoping to secure Yuan's 
services in support of his scheme to seize and imprison the 
empress dowager, summoned him to a special audience at the 
Summer Palace. The subsequent coup d ' t t c ~ t  by the empress 
doxager, which removed the emperor irom the throne and re- 
placed him under severe tutelage, o ~ ~ e d  ~ t s  success to Yuan's 
betrayal of the emperors confidence and to kns a c h e  s ~ ~ p p n r :  
of the conservative Manchu party. To the end of h ~ s  unhdppy 
career, the emperor never forg'tve Tuan 5 treachery, and on h s  
death-bed (Nov. 1908) bade his brother, Prince Chun, see to i t  
that he should not go unpunished. 

Tuan received from the empress dowager the governorship i\f 
Shantung as reward for his services. 111 the summer of rgoo, on 
the outbreak of the Boxer rising. he maintained order and protected 
foreigners throughout his jurisdiction. He  had no sympathy wirh 
the empress dowager's anti-foreign policy, After the sigr~aiure 
of the peace protocol (Peking r g o r ) ,  as the aged Li Hung-chang 
desired to be relieved of further duty. Yuan w-as appointed to 
act in his place as viceroy of Chihli. At Li's death iL)ec. ~ q c r )  
the appointment was made substantive. Yuan now held the high- 
est office in the gift of the Throne; a t  the same time he was 
made a Junior Guardian of the heir apparent. A month later the 
Yellow Jacket was conferred upon him. together with the ;appoint- 
ments of consulting minister to the Government council and 
director general of the northern railway. I n  the iollo\~-inn year he 
i~ecalne a minister of the army reorganization council. I l u r i n ~  
the five years of his viceroyalty, he raised and equipped six 
divisions of troops. greatly superior in every way to those of the 
Peking field force or the best provincial levies. But his rapid rise 
to place and poiver aroused much jealousy. and. in ~cjo;. 3 cabal 
spainst him. led by his old rival. the ex-Boxer Tatar gexeral 
Tieh Liang, persuaded the empress dowager to transfer hinl Erorn 
the Tientsin viceroyaIty to the capitai. He was made grand coun- 
cillor and president of the Board of Foreign Affairs. which post hc 
held until the death of the dowager and the emperor in Nov. 1998. 

For a month after the death of the "Old Buddha." rumours 
were rife in the north concerning the regent's, I'rince C h u n ' ~ .  
vindictive intentions with regard to Tuan. But he merely 
deprived Yuan of office (Jan. 2 ,  19ogi and ordered him into 
retirement at his native place in Honan. But on the outbreak of 
the revolution the regent, 1jy an edict oi  Nov. 14, 191 I ,  appointed 
him viceroy of Hunan and Hupeh, with a mandate to proccrd 
south ~vi th  his foreign-drilled troops and put an end to the 
insurrection. Yuan clearly foresaw and declared that If the 
monarchy were overthrown. the result would be chaos, "amidst 
which all interests would suffer and for several decades there 



would be no peace." Thus his avoned policy was to preserve 
a limited monarchy, pledged to systematic and practical reforms. 
Had he been loyally served by his representative, Tang Shao-yi, 
in the negotiations with the revolutionary leaders a t  Shanghai, 
above all, had he received the support which he was entitled to 
expect in the shape of a foreign loan, he might have won. As it 
was, he continued to fight on, practically singlehanded, against 
the forces of disruption. until Feb. 1912 when the terrified Manchu 
court decided to abdicate. it'ithin two days of the issue of the 
abdication edict (Feb. 12). the southern revolutionaries, on the 
initiative of Sun Yat-Sen, exemplified the "unbroken continuity 
of immemorial tradition" in China by inviting him to stand for the 
presidency of the republic. 

Yuan made a virtue of necessity, and on March 12 took the 
oath of office as president. Nevertheless, he continued to uphold 
the principles which he had publicly proclaimed in justification 
of his defense of the monarchy, and to insist upon maintenance 
of the continuity of the classical tradition of 'government and the 
preservation of the Confucian system. He  was willing for a time 
to pay lip service to the republican formulas, but his actions 
proved clearly that he had no sympathy with Canton. 

I n  the summer of 1913, a <'war to punish Yuan" was started 
in the south by Sun Yat-Sen. Huang Hsing and other malcon- 
tents; but Yuan. having by this time secured a foreign loan and 
the moral support of the powers. had no difficulty in retaining 
the venal "loyalty" of the chief military commanders in the 
provinces; the Cantonese insurrection came. therefore, to a swift 
and inglorious end. But Yuan dissol\~ed and proscribed the Kuo- 
mintang, and with it made an end of its farce of parliamentary 
government and representative institutions. 

The movement for the restoration of the throne organized by 
Yuan's adherents: began to take shape in the autumn of 1915. 
The leaders of the movement failed especially to perceive the 
danger created by Japan's 21 demands (May 1915), and to 
realize that the active opposition of the Japanese government 
would in all probability be fatal to Yuan's ambitions. I n  October 
the state council referred the question of the monarchy to the 
provinces. The result (a foregone conclusion) was a practically 
unanimous vote in favour of Yuan's accession. Meanwhile. how- 
ever, the Japanese minister at Peking, supported by his British 
and Russian colleagues, had made friendly representations to the 
Chinese foreign office, deprecating the restoration of the mon- 
archical system at this juncture. But on Dec. 12 the monarchy 
was proclaimed and the enthronement ceremony fixed for Feb. 
9, 1916. '4 week after this announcement, an insurrection, led by 
one of Yuan's own nominees! broke out in Yunnan. The move- 
ment spread rapidly, one province after another declaring its 
independence. On Jan. 22 Yuan announced the postponement 
and the establishment of the monarchy. Toward the end of April 
he consented, while retaining the presidency, to surrender all civil 
authority to the cabinet, under the premiership of Tuan Chi-jui. 
H e  died on June 6, 1916. With him passed the last of the great 
viceroys of t>e old regime. 

YUCATAN, a state in Mexico situated in the north of the 
Yucatjn peninsula. Area 14,868 sq.mi.; pop. (1950) 516,899! 
((1960) 612.047. 

Yucatin became a state in 1824. I n  1902 the territory of 
Quintana Roo ( q . ~ . )  was sliced off, and in 1917 Campeche (q.v.) 
was similarly lost. I n  the early 1920s the governor of Yucatin, 
Felipe Carrillo Puerto, strove to break up the large hehequen 
plantations. He  became a great popular hero, but in the Huerta 
counter-revolution the governor and three of his brothers were 
killed. The plantations were eventually expropriated and many 
of them subdivided into co-operative ejidos. 

I n  the 1950s a program was begun to drain the swamp areas and 
to introduce a diversity of crops. Tourism became important with 
improved air services, and many old Mayan centres. hitherto inac- 
cessible became popular excursion spots, notably the wooded re- 
gion around ChichCn I tz i .  There is a modern hotel there and also 
one at  Uxmal. The rural inhabitants are Maya and speak little 
Spanish. 

The state capital, MCrida (9.v.) is a commercial centre which 

also serves as a tourist base for the Mayan ruins. Its seaport, 
Progreso, on the Gulf of Mexico, 24 mi. inland, is the chief port 
and point of entry by steamer for Uucatin. (J. A. Cw.) 

YUCATAN PENINSULA ( P E N ~ K S U L A  DE YUCATAN), a 
northeastern projection of Central America lying between the Gulf 
of PIlexico and the Caribbean sea. I t  includes in its area of 55,400 
sq.mi. the Mexican states of Campeche and Yucatin ( q q . ~ . )  and 
the sparsely settled territory of Quintana Roo ( q . ~ . ) ,  plus large 
parts of British Honduras and Guatemala. The peninsula has a 
mean breadth of about 200 mi.. and a coast line of 700 mi. 

Geography.-The coast on the north and west is low, sandy 
and semibarren. There are a number of openings through the outer 
bank upon which several small towns or ports were built. The 
eastern coast consists of bluffs, indented with bays and bordered by 
several islands, the largest being Cozumel. There is good fishing 
all along the coasts and there are many excellent beaches. 

The peninsula is almost ~vholly composed of a bed of coraline 
and porous limestone rocks, forming a low tableland, which rises 
gradually toward the south. I t  is covered with a layer of thin, dry 
soil, through the slow weathering of the coral rocks. Where the 
rocky surface is perforated there are natural wells (cenotes) and 
caverns (cavernas) around which the ancient Mayas built their 
centres. In  the 20th century many ~vindmills replaced old wells. 

The climate of northern Yucatin is hot and dry, and the absence 
of high mountainous ridges to intercept the moisture-bearing 
clouds from the Atlantic, gives it a limited rainfall. Toward the 
south. moisture increases from 18 in, to a maximum of 80 in. a 
year, and the scrub forest gives way to tall trees. The temperature 
ranges from i5" to 98' F. in the shade. but the heat is modified by 
cool sea winds which prevail day and night throughout the greater 
part of the year. The atmosphere is also purified by the fierce 
tenzporales, or northers, which occasionally sxveep across this open 
region. The dry season lasts from Dec. to May, and the hottest 
months are in May and June. Most of the peninsula receives 
adequate rainfall throughout the year, and the agricultural poten- 
tial is great. 

The regions toward Tabasco and British Honduras enjoy s u e -  
cient rainfall to support forests containing mahogany, sapodilla, 
several valuable cabinet woods, vanilla, log~vood and other dye- 
vioods. Log~vood forests fringe all the lagoons and many parts of 
the seaboard, which are flooded during the rainy season. Oil was 
discovered in several parts of the peninsula. The chief cultivated 
plants are maize, sugar cane, tobacco, cotton, coffee and especially 
henequen (for sisal hemp). I n  1502 Columbus wrote of meeting 
canoes manned by Indians whose gear was tied with henequen 
ropes. but it was not until 1811 that sisal was first produced com- 
mercially for export. After that, with the invention of cordage ma- 
chines: the trade: including the making of hammocks. grew rapidly. 

Animal life includes deer! jaguars, wild boars and monkeys; 
among the reptiles are big boas (harmless to man), rattlesnakes 
and iguanas; bird life abounds, especially turkeys, quails and par- 
rots. 

History.-The modern history of Yucatin, called Mayapin by 
the Mexicans for many years, begins with the expedition of Fran- 
cisco Hernindez de Cbrdoba, a Spanish adventurer from Cuba, 
who discovered the east c'oast of Yucatin in Feb. 1517, when on a 
slave-hunting expedition. In  15 18 Juan de Grijalva followed the 
same route. I n  1519 a third expedition, under Hernin CortCs, 
clashed ~vith the natives of Cozumel Island. I n  1523' the inland 
part of the peninsula was traversed by CortCs during an expedition 
to Honduras. 

The conquest of the peninsula was undertaken in 1527 by Fran- 
cisco de Montejo, who encountered a more vigorous opposition 
than CortCs had on the high plateau of Anihuac. I n  1549 Xlontejo 
succeeded in establishing Spanish rule over barely one-half of the 
peninsula, and it was never extended further. The Spaniards dis- 
covered the remains of a high aboriginal civilization ~vhich had 
already entered its decline. There were deserted cities fall- 
ing into ruins. and others, like Chichkn I t z i .  Uxmal and Tulum. 
which were still inhabited by remnants of their former Maya popu- 
lations. 

During the colonial period Yucatan remained a remote and un- 
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important part of the viceroyalty. Since the Spanish conquest, the 
rebellious Rfayas clung to the inland rural areas of the peninsula. 
They seceded in 1839 and maintained their independence until 
1843 In  1847 another revolt followed. and the Indians were 
practically independent throughout most of the peninsula until 
near the beginning of the administration of Jose de la Cruz 
Porfirio Diaz. In 1910 there mas another revolt uith some initial 
successes, after which the Indians withdrew to the unknown fast- 
ness of Quintana Roo. 

Population.- The population of Yucatin varies considerably 
in both density and racial compositipn Around MCrida (9 v ) 
large rural areas have a denslty of 125 or more persons per square 
mile. The population there and down to British Honduras is 
mostly Maya Indian and mestizo, v,ith a few mhites in the cities. 
In the territory of Quintana Roo the density declines to about 1 3 
inhabitants per square mile. The regions around and including 
British Honduras have a population that is about 48% Negro and 
mulatto 24% Maya Indian and 2?iC4 mestizo dnd nhite. 

The Economy.-The logging and chicle industries of the south- 
ern portions of the peninsula (and also of the states of Campeche 
and Tabasco) are carried on by roving workers mho form no 
permanent settlements in the tropical rain forests. 

In  the Mexican and Guatemalan portions of Tucatin the lan- 
guage of the rural areas is I l aya ,  and the majority of the natives 
speak little or no Spanish. Until the 20th century yucatin mas 
more closely connected with Europe than nith the rest of ?rlexico. 
There was no railnay linking the peninsula mith Mexico until 
1949 and there are still no highway connections. Not until 1957 
Mas the narrow-gauge rail line of 1949 nidened to the standard 
midth, thus facilitating the entrance and export of heavy freight 
Honever a netmork of a i r ~ ~ a y s  connects all the important centres 
of the peninsuld mith Mexico and the outside world. ( j .  A. Cw.) 

YUCCA, a genus of the family Liliaceae (q.v.), containing 
about 30 species. The plants occur in greatest frequency in Mexico 
and the southwest United States, extending also into Central -\mer- 
ica. and occurring in such numbers in some places as to form 
straggling forests. They have a xoody or fibrous stem. some- 
times short, and in other cases attaining a height of 30 to 40 ft., 
and branching a t  the top into a series of forks. The leaves are 
crowded in tufts a t  the ends of the stem or branches. and are 
generally stiff and sxord-shaped, ni th  a sharp point, sometimes 
flaccid and in other cases fibrous at  the edges. The numerous 
Aoners are usually white, bell-shaped and pendulous, and are 
borne in much-bran~hed terminal panicles The three-celled ovary 
is surmounted by a short thick style, dividing above into three 
stigmds, and ripens into a succulent berry in some of the species, 
and into a dry three-valved capsule in others. The flowers are 

J O H N  H .  G E R A R D  

D A T I L  Y U C C A  ( Y  B A C C A T A ) ,  LEFT.  A S H R U B  W I T H  A S HO RT.  P ROS T RATE 
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fertilized entirely through the agency of certain moths. See POL- 
LINATION and YUCCA MOTH. 

A coarse fibre is obtained by the Mexicans from the stem and 
foliage, nhich they utilize for cordage, and in the southeast 
United States the leaves of some species, under the name bear 
grass, are used for seating chairs, etc. The fruits of some species 
are cooked as food, and the roots of others contain a saponaceous 
matter used in place of soap. 

Some I j  species a f  yucca are native to the United States; of 
these nine attain the stature of small trees. Among the best 
known are the Spanish bayonet or aloe yucca (Y.  aloifolk), the 
mound lily (Y. gloriosa), and the bear grass or Adam's-needle 
(Y. filamentosu). of the south Atlantic and Gulf coast, all of 
which are planted for ornament. Among the most conspicuous 
are the Joshua tree (Y. brevijolia), sometimes 35 ft .  high, and 
the Mohave yucca ( Y .  schzdigera), 8 to 15 it .  high. An almost 
stemless species (Y. n7hipplei), called desert candle and Quixote 
plant, which rears a stout flower-stalk, 12 ft. to 15 ft .  high, bear- 
ing an immense cluster. 3 ft. to 6 i t .  long, of fragrant, creamy 
white, drooping bell-shaped flowers, is a strikingly handsome plant 
of the southern California chaparral (9.v.). The western Datil 
yucca (Y. baccata), found from New Mexico to California, bears 
a dark purple edible fruit. 

YUCCA MOTH, the name given to a genus of moths. 
Tegeticula, the various species of which are each adapted to a 
separate species of the yucca (q.v.1. 

The moth emerges at  the time of opening of the yucca flowers, 
which frequently remain open only for a single night. The fe- 
male moth rolls together a bal,l of pollen. flies to another flower, 
lays four or five eggs in the pistil and inserts the pollen mass 
in the opening thus formed. Each larva, on hatching from the 
egg, requires about 20 seeds of the yucca plant as food. As the 
plant produces some 200 ovules, this leaves about 100 seeds over 
to perpetuate the plant. The yucca can be fertilized by no other 
insect. 

YUCHI, an Indian tribe, formerly on the Savannah river in 
Georgia and South Carolina. constituting a separate linguistic 
stock. They gradually joined the Creek confederacy and, mixed 
with white and Negro blood. survive in the Creek area in Okla- 
homa. Their culture was marked by traits of Muskogi type. 

YUDENICH, NIKOLAI NIKOLAEVICH (1862-1933), 
Russian soldier, was born July 18. 1862. He entered the army in 
1879. and from 1887 to 1902 served on the general staff. In  
1902 he became a regimental commander, in 1905 a general, an 
assistant chief of staff in 1907 and a chief of staff in 1913. At the 
beginning of World War I he commanded the 11. Turkistan Corps. 
and was soon placed in command of all the military forces in 
the Caucasus, a post which he held till the arrival of the Grand 
Duke Nicholas in I ~ I  j. In  March I917 he resumed command, 
but further advance mas rendered impossible by the increasing 
disorganization of the Russian army. In  1919 Yudcnich led anti- 
Bolshevik forces in an attempt against Petrograd (Leningrad). 
This venture was a failure, and Yudenich retired. 

YUE-CHI or  YUEH-CHIH, the Chinese name of a central 
Asiatic tribe who ruled in  Bactria and India, are also known as  
kushans (from one of their subdivisions) and Indo-Scythians 
(9.v.). They appear to  have been a nomad tribe, inhabiting part 
of the present Chinese province of Kan-suh, and t o  have been 
driven W. by Hiung-nu (9.v.) tribes of the same stock. They con- 
quered a tribe called the Wusun, who lived in the basin of the Ili 
river, and settled for some time in their territory (e. 175-140 B.c.). 
They then attacked another tribe known as Sakas (q.v.) and drove 
them to Persia and India. For  about twenty years it  would seem 
that the Yue-Chi were settled in the country between the rivers 
Chu and Syr-Darya, but here they were attacked again by the 
Hiung-nu, their old enemies, with whom was the son of the de- 
feated Wusun chieftain. The Yue-Chi then occupied Bactria 
( q . ~ . ) ,  and little is heard of them for a hundred years. During this 
period they became a united people, having previously been a con- 
federacy of five tribes, the principal of which, the Kushans (or 
Kwei-Shwang), supplied the new national name. 

1s FT. The chronology of this invasion and of the history of the 
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Kushans in India is uncertain; available evidence seems to show 
that a king called Kozulokadphises, Kujulakasa or Kieu-tsieu-k'io 
( ?  A.D. 45-85) united the five tribes, conquered the Kabul valley 
and annihilated the remnants of Greek dominion. He was suc- 
ceeded, possibly after an interval, by Ooemokadphises (Himaka- 
pisa or Yen-kao-tsin-tai), who completed the annexation of north 
India. Then followed Kanishka ( ? c .  A.D. 123-53), who is cele- 
brated throughout eastern Asia as a patron of the Buddhist church 
and convener of the third Buddhist council. He is also said to 
have conquered Kashgar, Yarkand and Khotan. His successors 
were Huvishka and then Vasudeva, who may have died c .  A.D. 225. 
After Vasudeva's reign the power of the Kushans gradually de- 
cayed, and they were driven back into the valley of the Indus and 
northeast Afghanistan. There, according to Chinese authorities, 
their royal family was supplanted by a dynasty called Ki-to-lo 
(Kidara),  who were also of Yue-Chi stock, but belonged to one of 
the tribes who had remained in Bactria when the Kushans marched 
to India. The subsequent migration of the Kitolo south of the 
Hindu Kush was a result of the movements of the Jwen-Jwen, 
who advanced west from the Chinese frontier. Under this dynasty 
a state known as the Little Kushan kingdom flourished in Gand- 
hPra (east Afghanistan) about A.D. 430, but was broken up by the 
attacks of the Hunas. 

BIBLIOGRAPHY.-V~~C~~~ Smith, Early History of India (1908) ; 
Hoernle and Stark, History of India (1905) ; Rapson, Indian Coins 
(1898) ; Gardner, Coins of Greek and Scythian Kings in India (1886) ; 
Franke, Beitrage aus Chinesischen Quellen zur Kenntnis der Turkvolker 
und  Sky then  (~goq) ,  and numerous articles by Cunningham, Fleet. 
A. Stein, Vincent Smith, Sylvain Levi, E H. Parker and others in the 
Journal of the Royal Asiatic Society, A ~ i a t i c  Quarterly, etc. 

YUGOSLAVIA, a republic of southeastern Europe; formerly 
the kingdom of the Serbs, Croats and Slovenes (Kraljevina Srba, 
Hrvata i Slovenaca), proclaimed on Dec. I ,  I 918, after the union 
of the kingdom ofSerbia, Crna Gora or Montenegro and the South 
Slav (i.e., Yugoslav) territories of Austria-Hungary; it changed 
its official name on Oct. 3, 1929, to Kingdom of Yugoslavia 
(Kraljevina Jugoslavija) ; on Nov. 29, 1945, it became a federal 
people's republic (Federativna Narodna Republika Jugoslavija). 
Having an area of 98,766 sq.mi. (255.804 sq.km.), i t  is the largest 
country in the Balkan peninsula. bounded by seven other states: 
on the north by Austria and Hungary, on the northeast by Ru- 
mania, on the east by Bulgaria, on the south by Greece, on the 
southwest by Albania and the Adriatic sea and on the west by Italy. 
I t s  population is overwhelmingly Slavonic and Christian (roughly, 
one-half Orthodox and two-fifths Roman Catholic). 

NATURAL REGIONS 

Geographically Yugoslavia presents a zonal pattern throughout 
almost its whole area, with trend lines running from northwest 

to southeast. This can be seen in its geological structure, its 
surface relief and drainage, its climate and its agricultural prod- 
ucts. Only in the extreme northwest and in northeast Serbia are 
east-west trends shown in the Alpine ridge and valley country 
and the Balkan mountains respectively. The major zones are: 
( I )  the Pannonian lowland, (2) the Slovene Alps, (3) the Morava- 
Vardar depression, (4) the coastal belt and (5) the Dinaric moun- 
tain belt. 

Though Yugoslavia is physically a part of the Balkan peninsula 
and as such has been regarded as a Mediterranean land, it has 
much in common with the central European countries. I ts  severe 
snowy winters and hot rainy summers have produced a vegetation 
and forced upon the inhabitants a pattern of living very unlike 
those of Italy or Spain or even Greece. Again, though it has a 
long coastline on the Adriatic and though the Aegean port of 
Salonika is within a short distance of its frontiers, the main direc- 
tion of its commerce is northwest; i.e., toward Vienna and Trieste. 

The Dinaric coastal belt enjoys a truly Mediterranean climate 
but this changes to a central European type as the Pannonian low- 
land is approached. Deciduous trees such as oak and chestnut form 
an important part of the forest vegetation. The production of 
food grains provides a surplus in the northeast but is insufficient 
over all the western mountain zone. Maize is more widely grown 
than wheat and yields a greater total crop. Cattle and sheep are 
reared in all parts, but the former are most numerous and the 
latter least so in the Alpine regions of Slovenia. Swine are gen- 
erally important but much more numerous in the more heavily 
cultivated north and northeast. 

1. The P a n n o n i a n  Lowland.-This obtains its name from 
the old Roman province of Pannonia, the name being applied by 
geologists to a great depression between the Alps on the west and 
the Transylvanian mountains on the east which was flooded by 
water during the Tertiary period. The water was finally drained 
off by the Danube as it cut its way through the encircling moun- 
tain rim by the gorge which forms the Iron Gate. Northward the 
plain left by the ebbing of the waters extends far beyond the 
limits of Yugoslavia; southward, beyond the plain which fringes 
the Sava-Danube, i t  gives place to an undulating platform which 
seems to represent the shore of the old lake. This hill country 
forms part of northern Bosnia and Serbia, extending in the latter 
country southward to the hills west of Nis (Nish), notably the 
Jastrebac and Kopaonik ranges. 

That part of this productive Tertiary hill country which ex- 
tends eastward from the Kolubara to the Morava and is bounded 
to the south by the valley of the Western Morava forms the Sum- 
adija of the Serbs and constituted the heart of modern Serbia. 
Originally thickly forested-s'um means forest-the woods have 
been largely cleared except on the islandlike mountains of older 
rock, such as Rudnik, which rise from the general surface. In  
Bosnia, however, much of the original woodland remains. 

The whole region, including plains, river valleys, hill country 
and isolated mountains and uplands, constitutes economically the 
most important part of the state and has a considerable variety 
of resources. In  Serbia the characteristic occupation is mixed 
farming carried on by peasants on small holdings. The cereals 
include maize, wheat, barley and oats. A great variety of vege- 
tables is grown for local use, and there are numerous orchards, 
the characteristic plum being accompanied by all the usual tem- 
perate fruit trees. Local advantages of climate and soil account 
for certain special crops, such as tobacco (especially near Titovo 
Uzice in the valley of the Djetinja) ; the vine for table grapes 
or wine in the more sheltered areas, especially near Smederevo 
in the Morava valley and in the lower Timok valley; sugar beet in 
the Morava valley; flax, especially in the Drina and Kolubara 
valleys; mulberry for silkworm-rearing in the Morava valley, and 
so on. Of stock animals the pig is particularly important but 
cattle and horses are reared, with many sheep on the uplands. 

In  the Vojvodina (i.e., a province lying north of the Sava- 
Danube line), conditions are broadly similar, but cereal produc- 
tion, especially of wheat, is more important, and the farming is 
of a more advanced type. There is a correspondingly greater de- 
velopment of the industries using local raw material, such as flour 
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milling, sugar extraction, brewing and distilling, ropemaking from 
local hemp, the making of linen and silk goods. etc., and as a 
consequence tonns are more numerous and larger. The greater 
variety of the surface in Croatia brings certain modifications. 
Orchards are numerous. and to the plums, grapes, apples. pears, 
etc., of Serbia are added walnuts and chestnuts. Stock rearing is 
extensively practised, and the fact that there are large forested 
areas results in a great development of industries based on wood 
and ~ ~ o o d  products. 

The part of Bosnia included within the region may be said to 
resemble a more backward Serbia. Maize is the most important 
cereal, and since there has been less clearing for agriculture 
there, extensive and valuable forests remain. As in Serbia the 
plum is by far the most important fruit tree. 

2. T h e  Slovene Alps.-This includes east-west ranges of the 
Alpine zone and parts of the upper Drava and Sava valleys. Be- 
cause of the limited amount of arable land, not only is there no 
surplus of cereals, such as is found in the Pannonian lowland, but 
there is an actual deficiency, so that additional supplies have to be 
obtained from Croatia and Vojvodina. On the other hand, the 
1%-ell-organized dairying industry permits a considerable export of 
dairy products. Ljubljana and Maribor are not only centres of 
this trade but also of a number of minor industries similarly de- 
pendent on the extensive rearing of livestock, such as meat-packing, 
the making of margarine, soap, candles and so forth. Further, the 
valleys and the margins of the basins yield fruit, including walnuts, 
chestnuts and grapes, especially in the Drava valley where 
Maribor carries on a considerable trade in wine of good quality, 
as ael l  as small fruits. 

Forests are not only extensive but include both conifers and 
such hardwoods as beech, oak. chestnut, etc., and industries deal- 
ing with timber are important. Since water power is abundant and 
coal also occurs, and the forests are ~videly distributed, many of 
the industries are of old standing and of the small. scattered type 
rather than commercialized undertakings. The products, notably 
furniture, show the influence of localized skill and tradition. 
Minerals, in addition to coal. are of some importance. 

3. T h e  Morava-Vardar  Depression.-This not very appro- 
priate name may be given to the region which extends from the 
southern margin of the Sumadija to the Greek frontier. I t  is 
traversed by a series of basins strung along the Morava and Vardar 
systems and affording a continuous route from north to south. 
Structurally the region is remarkably complex, for it represents 
the zone of weakness where the fold mountains of the west and 
northeast abut upon the central crust block of the peninsula. 
Instead of the continuous and extensive depression which gave 
rise to the Pannonian basin to the north, earth movements were 
limited and localized, producing numerous small basins, originally 
flooded by water but now largely drained by river action. These 
basins are floored by soft deposits and are in consequence fertile, 
containing arable land. With them alternate great mountain masses 
such as the Kopaonik, Golija. Sar and Crna Gora (north of 
Skoplje). The two last-named, with the Kacanik pass between 
them, mark the frontier between Kosovo-Rletohija to the north 
and Macedonia to the south. 

Among the more important rivers may be noted the Nisava, a 
right-bank tributary of the Southern Morava which allows the 
passage of the railway from Xis to Sofia and Istanbul. The 
Toplica, a left-bank tributary of the Southern Morava. drains a 
fertile valley. The long stream of the Ibar has a small headstream, 
the Sitnica, which drains a part of the productive Kosovo Polje, 
or plain of the blackbirds, with the town of Pristina. The Ibar 
itself passes through a wide valley containing the to~ i~ns  of Mitro- 
vica and Raska and enters the Western Morava at  Kraljevo (re- 
named Rankovicevo). In a side valley to the west lies the town 
of Novi Pazar, which has a large 5loslem element. 

As regards resources the arable plains and basins produce a con- 
siderable variety of crops. becoming more and more southern in 
type as the Greek frontier is approached. The mountains and up- 
lands allow for a notable development of the livestock industry. 
Finally the mineral resources are considerable, especially around 
Skoplje, Veles and Kumanovo. Coal, copper, silver-lead, chrome 

ore, iron and antimony all occur. 
Among the products of the livestock industry is wool of good 

quality, particularly from the sheep reared on the eastern uplands. 
This forms the basis of the celebrated carpet industry of Pirot, 
in the upper Nisava valley, the carpets being noted for their ex- 
cellent colours and designs. 

The crops of Old Serbia or Raska are generally similar to those 
of the Sumadija, but in Macedonia they are more varied. Thus 
the Bregalnica valley near Kocani is famous for its rice fields and, 
near Stip, for opium poppy yielding a high percentage of opium, 
exported from Salonika. In  the Strumica valley farther south, 
cotton. rice, sesame, tobacco, with much fruit and a variety of 
other crops, all occur. Gevgelija, the frontier station on the 
Skoplje-Salonika line, is famous for its silk production and silk 
factories. 

4. T h e  Coastal  Belt.-The general geographical interest of 
this region far exceeds its economic one. Even the name is some- 
what deceptive, for parts of the coast are as barren and arid as 
the karst lands of the interior. Characteristic Dalmatian land- 
scapes are best seen in such areas as the Riviera of the Seven 
Castles, which stretches from Split to Trogir. forming a narrow, 
fertile strip about 10 mi. in length, watered by short, spring-fed 
streams and backed and sheltered by bare and waterless limestone 
hills; or around Dubrovnik, one of the most perfect examples 
of the Mediterranean city-state in miniature. The olive grows 
around Split, but olive oil is imported from Italy. 

The coastal belt is for the most part unsuited to cereals, which 
are grown in the poljen of the interior. But the marshy area around 
the mouth of the river Neretva forms an exception to the general 
statement. Wine is made and exported. Special products of 
some interest are the liqueur maraschino, distilled from cherries 
at  Split, Sibenik and Zadar; insect powder made from locally 
grown and wild pyrethrum, and a variety of substances obtained 
from the aromatic plants of the maquis. Among the last, rosemary 
(especially from the islands of Hvar and \.-is), sage and noble 
laurel may be named. Apart from the shrubs, wood is rare. 

Minerals are not important. but large beds of cement stones 
occur near S p l ~ t  and form the basis of a considerable industry 
using the water power of the short river Jadar, which gushes out 
of the limestone near by. The water power of the river Krka 
near Sibenik and of the river Cetina near Omis is also used for 
such industries as the making of calcium carbide and cyanamide. 
Fishing is of some importance, especially on the islands, where Vis 
has a canning industry. The catch includes tunny, sardines, 
mackerel and crabs and lobsters. 

5. T h e  Dinalric Kars t  a n d  M o u n t a i n  Region.-If the coast 
of Dalmatia is likely to be estimated too highly, precisely the re- 
verse is true of this region which is less unproductive than it  ap- 
pears at  first sight. From the human standpoint the contrasts 
are striking, for if Dubrovnik and Split are western, with many 
evidences of a great past, towns like Sarajevo, Mostar and Tre- 
binje are thoroughly eastern in appearance, and the rural popula- 
tion is in many ways highly primitive and backward. 

Crna Gora or Montenegro is particularly well fitted for live- 
stock rearing because of the appearance of schists in the mountain 
belt which lies east of the Zeta valley. There is a better and more 
permanent water supply and a richer growth of grass there. 
Cereals, especially maize, with wheat and barley, tobacco and wine 
are produced in the depressions of the mountain region. 
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HISTORY 

For the history from the earliest times down t o  1919 of the 
countries comprised within Yugoslavia and of the formation of the 
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s ta te  itself, consult the following articles: SERBIA; CROATIA- 
SLA~ONIA;  BOSNIA AND HERCEGOVINA; MONTENEGRO; MACEDONIA; 
DALMATIA; ILLYRIA; and BALKAN PENINSULA. The  present 
article deals with the united state, after  1919. 

The Parties, 1919-21.-The new state of Yugoslavia emerged 
f rom World W a r  I weak and disunited. W a r  casualties had been 
far  higher in Serbia than in the  other provinces, but economic 
hardships had affected all. Countries tha t  not  only had different 
histories, bu t  possessed different currencies and different legal 
a n d  administrative systems, had to  be  fitted together. The  spirit 
of social revolt was widespread among the  peasants, and the myth 
of the  Russian revolution appealed to  workers and intellectuals. 
T h e  non-Serbian nationalities were a t  best bewildered, at worst 
hostile. The  only forces tha t  could be  relied on to  maintain public 
order were the Serbian army and police, and their actions in many 
cases increased both social and national discontent. But  the 
forces of revolt were scattered and without leadership. By the 
end of 1919 the government had established relative stability. By 
this time, too, a number of political groups could be  clearly dis- 
tinguished. 

First  were the Serbian parties. T h e  strongest were the Radicals, 
led b y  the veteran Nikola Pasic. They still stood in principle for 
parliamentary democracy, with a certain emphasis on  peasant in- 
terests. I n  practice they reflected the  interests of the rising 
middle class rather than those of the  peasants, and they stressed 
above all the interests of state unity. T h e  Radicals were cen- 
tralists and Serbian nationalists, opposed to  all demands of 
t he  non-Serbs for autonomy o r  federalism. T h e y  were the  party 
of bureaucracy and of "strong government." T h e  second party 
were the Democrats, a combination of the Independent Radicals 
of prewar Serbia led by Ljubomir Davidovic and of the Serbs of 
former Austro-Hungarian territories led by Svetozar Pribicevic. 
I n  principle the policy of the  Democrats differed little from that 
of the  Radicals; in practice their emphasis was on liberalism 
rather than on Serbian nationalism. The  two sections of the  party 
were not  always agreed; Davidovic was essentially a liberal, while 
Pribicevic a t  this time was nearer to  Pasic in his conception of a 
strong united state. The  third party,  the Agrarians, was the  small- 
est. I t s  formal program was similar t o  the other two, but its 
practical emphasis was on the social interests of the peasants. 

I n  the second category were the  non-Serb national groups. Of 
these, far  the most important was the Croatian Peasant party, led 
by Stjepan Radic. This turbulent and inconsistent man was at  this 
t ime a champion of the peasant against the towns and the bureauc- 
racy, a republican and an  antimilitarist. H e  believed in unity of 
all South Slavs, even including in this notion the Bulgarians. H e  
was thus not opposed to the formation of a Yugoslav state; he ob- 
jected only to the existing state, because it was a monarchy and based 
on the Serbian army. Among the Slovenes of the northwest, the most 
culturally advanced of all the Slav subjects of the new state, the 
strongest group was the People's party led by Msgr. Anton Korosec. 
Though reserved toward the Belgrade politicians, the Slovenes wel- 
comed the new state as a defense against Italy. The Moslem Slavs 
of Bosnia formed a group of their own The German minority in 
Vojvodina and the Albanian minority in the southwest also had their 
organizations. 

The-third category was the Communist party. Formed in 1919 by 
a majority at  a congress of Socialist parties of all the territories united 
in the new state, the Communist party was able to exploit social 
antagonisms, national discontents and the tendency of the South Slavs 
-especially of the Serbs-to put their hopes in the U.S.S.R. During 
1919 the Communists had strong support among the railway men and 
in the municipalities of Belgrade and Zagreb. 

At the election to the constituent assembly in Nov. 1920, the Demo- 
crats won 92 seats, Radicals 91, communists-58, ~ r o a t i a n  Peasant party 
50, the rest 128. Radicals, Democrats and Moslems supported a cen- 
tralist constitution. The Croatian Peasant party refused to take part 
in the assembly. The centralist draft proposed by the government 
was carried in June 1921 by 223 votes, with 35 against and 161 ab- 
stentions. In the following July the Communist party was banned, 
after a Communist had assassinated the minister of the interior, Milorad 
Draskovic. Thereafter the Communists suffered from police repression 
and also lost the support of those who had earlier placed their hopes 
in them. In particular, the nationalist discontent in Macedonia, Mon- 
tenegro and Croatia, which had been an important factor in Commu- 
nist successes in 1919-20, was exploited by specifically nationalist parties . . . . 
and groups. 

Alexander I ( q . ~ . ) ,  who had been prince-regent of the Serbs, Croats 

and Slovenes since Dec. I ,  1918, became king on Aug. 16, 1921, at the 
death oi his father, King Peter I of Serbia. 

Parliamentary Politics, 1922-28.-The most important issue of 
Yugoslav internal politics during the period of parliamentary govern- 
ment, which lasted until the end of 1928, was the opposition of the 
Croats to the centralist constitution. Radic was ior a time in prison 
and then went abroad, first to western Europe and then to the U.S.S.R. 
His party, which a t  the parliamentary election oi 1923 increased its 
seats to 70, continued to abstain. Pasic and the Radicals stayed in 
power with the support of the German and Albanian minority groups. 
In 1924 Radic and his party returned to parliament, thereby putting 
Pasic in a minority. For a few months in the second hali of 1924 the 
Serbian Democrat leader Davidovic was premier, and there was some 
hope both oi  more liberal government and of an understanding with 
thc Croats. But Davidovic made himself powerful enemies by seriously 
attempting to investigate corrupt practices of the preceding period. 
In Nov. 1924 he was dismissed by King Alexander, and Pasic and 
Pribicevic-who had broken with Davidovic and formed his own party 
-together continued the centralist policy. In July 192.5 Radic sud- 
denly announced his conversion to the monarchy and his admiration 
for Pasic. A Pasic-Radic government was formed. Real agreement 
could not be made, however, and in April 1926 this unnatural alliance 
was dissolved. Soon after this Pasic died, but the Radical party 
remained in power, with the support of Democrats, Slovenes and Mos- 
lems. In 1927 there was another sensational change when the arch- 
centralist Pribicevic was reconciled with Radic, and their two parties 
formed a close alliance in opposition. 

Thus the two really important issues that underlay Yugoslav politics 
-the conflicts between Serbian centralism and Croatian federalism and 
between bureaucratic despotism and democratic government-were con- 
fused by the rivalries and maneuvers of the chief personalities. The 
rivalries were not necessarily petty or ignoble; Pasic was sincerely con- 
vinced that only centralism and strong methods could hold the state 
together; Radic, for all his sudden changes of tactics, was sincerely 
devoted to the interests of the Croatian peasants and commanded their 
devoted loyalty; Pribicevic became convinced, by the experience of 
himself and others, that centralism was the wrong policy and, having 
made his peace with Radic in 1927, never again swerved from a policy 
of federalism and of democratic liberties. But the forces were too 
evenly balanced, and the. Democrats, who could have decided the issue 
if they had joined Radic and Pribicevic, could not choose between 
their democratic principles and their Serbian nationalism. During 1927 
and the first half of 1928 the deadlock continued. 

The crisis came on June zo, 1928, when, during a debate in the house, 
Punisa Racic, a Montenegrin member, shot two Croatian members 
dead and mortally wounded Radic himself. The Croatian Peasant 
party and the Independent Democratic party of Pribicevic then left 
the parliament, and the breach between Croatia and Serbia was com- 
plete. 

The only person who could hope to bridge the gulf was King Alex- 
ander himself. On Jan. 5 ,  1929, he consulted Radic's successor Vladko 
Macek and Pribicevic. They proposed a reorganization of the state 
into seven federal units. This would not only have given the Croats 
the home rule that they demanded, but would also have separated 
from Serbia the lands of Vojvodina, Montenegro, Bosnia and Mace- 
donia, which most Serbs regarded as Serbian lands. Finding these 
proposals unacceptable and having no confidence in the majority of 
Serbian politicians, the king decided to take all responsibility into his 
own hands and on Jan. 6, 1929, proclaimed a royal dictatorship. 

Foreign Policy, 1919-29.-The most important of Yugoslavia's 
neighbours was Italy. The withdrawal from Balkan politics of Ger- 
many and the U.S.S.R. encouraged Italy to take upon itself the role 
of chief power in southeastern Europe. The major obstacle in its 
path was Yugoslavia, successor on the eastern shore of the Adriatic to 
the vanished Austrian empire. The treaty of Rapallo (Nov. 12, 1920) 
fixed a frontier which left several hundred thousand Slovenes and Croats 
under Italian rule in Istria and in the district of Gorizia. The status 
of Fiume (Rijeka) was another cause of friction until it was settled 
by a further agreement in Rome in 1924. Italo-Yugoslav rivalry was 
also fierce in Albania. In 1924 the Albanian exile Ahmed Zogu re- 
turned from Yugoslav soil with an army and seized power. But once 
master of Albania, Zogu showed himself ungrateful to his former 
patrons and accommodating to their rivals. In 1926 and 1927 he made 
treaties with Italy which placed Albania in the position of an Italian 
satellite. Mussolini also gave some support to the extreme Bulgarian 
nationalists, who had designs on Macedonia and supported the Mace- 
donian terrorist organization on Yugoslav soil-the Internal Mace- 
donian Revolutionary ofganization (I.M.R.O.) . ( S e e  BULGARIA.) The 
overthrow of Aleksandr Stamboliski's Agrarian government in Bulgaria 
in June 1923 had strengthened the influence of the extremists. Mussolini 
also made himself the patron of Hungarian revisionism, one of whose 
aims was the recovery of the province of Vojvodina, in which about 
one-third of the population was Hungarian. The essence of Mussolini's 
Balkan policy was the encirclement and disruption of Yugoslavia. His 
final object being Italian domination of the whole Mediterranean, he 
had first to dominate the Adriatic, and this required the destruction 
of Yugoslavia, which, though not a great power, was a state strong 
enough to be a nuisance to Italy, especially if, as was at  this time the 
case, it had friendly relations with Italy's chief European rival, France. 
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P H O T O G R A P H S ,  ( T O P )  B E L D E N  F R O V  P U B L I X ,  ( C E N T R E  L E F T )  P A U L  P O P P E R  L T D . ,  ( C E N T R E )  E V A N S  F R O M  T H R E E  L I O N S ,  ( C E N T R E  R I G H T )  R O E H N  F R O M  M O N K M E Y E R ,  ( B O T T O M  L E F T )  
U Y I T E U  PRESS  ( B O T T O M  C E N T R E )  F W l N t  G A L L O W A Y ,  ( B O T T O M  R I G H T )  F E N N O  J A C C B S  FROM B L A C K  S T A R  

THE L A N D  AND THE P E O P L E  O F  YUGOSLAVIA 
T o p :  Rugged hi l ls  and valleys of Crna Gora (Montenegro) near Titograd Bot tom l e f t :  Serbian brandy maker f i l l i ng  a bot t le f rom wooden cask 
Centre left: Peasant woman using a distaff for gathering wool Bot tom centre: Turkish lemonade seller of Belgrade 
Centre:  Women of a co-operative farm a t  the wel l  Bot tom r ight :  A n  old man in the national dress of Montenegro 
Centre r ight :  Gi r l  of  Sinj, near the Dalmatian coast, i n  national dress 



PLATE 11 YUGOSLAVIA 

P H O T O G R A P H S ,  ( T O P  L E F T ,  C E N T R E  R I G H T )  F E N N O  J A C O B S  F R O M  B L A C K  S T A R .  ( T O P  R I G H T )  E V A N S  F R O M  T H R E E  L I O N S ,  ( B O T T O M  L E F T )  E W l N G  G A L L O W A Y ,  ( B O T T O M  R I G H T >  P R E l N D L  

F R O M  M O N K M E Y E R  

C I T I E S  A N D  VILLAGES OF YUGOSLAVIA 

T o p  le f t :  House of parliament, Belgrade 
T o p  r i g h t :  A narrow street in the old town section of Zagreb 
B o t t o m  le f t :  View down a hi l ly  street of Sarajevo 

Cent re  r i g h t :  Mountain vil lage of Crna Gora (Montenegro) 
B o t t o m  r rah t :  Dubrovnik, on the Adriat ic  sea. Bui lding on the v'gnt i s  

the Rector's palace 
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Yugoslavia formed with Czechoslovakia and Rumania, by treaties 

signed in 1920 and 1921, the alliance known as the little entente, which 
was directed against Hungary. As Yugoslavia had also a treaty of 
friendship with France, concluded in Paris on Sov.  11; 1gz7, it rt7as 
generally regarded as a member of the French system. The little 
entente ( q . v . ) ,  however, merely united against one small and demili- 
tarized state three larger and armed states, any one of which could, 
with little difficulty, have defeated it in the event of aggression; but 
it offered no defense against any of the three great powers that repre- 
sented real dangers to the contracting parties as Germany did to 
Czechoslovakia, Italy to Yugoslavia and the U.S.S.R. to Rumania. 

King Alexander's Dictatorship, 1929-34.-Alexander changed 
the official name of the country from Kingdom of Serbs, Croats and 
Slovenes to Yugoslavia. He was determined that Serbian, Croatian 
or Slovene nationalism should give place to a wider loyalty, Yugoslav 
patriotism. He disliked Serbian nationalism as much as Croatian na- 
tionalism and wished to protect the interests of the people, which he 
believed that he understood better than the politicians. Unfortunately 
neither of these high aims was achieved; his regime perpetuated the 
hegemony of Serbia and increased all the abuses of bureaucracy and 
police repression. 

The administrative reorganization of Oct. 1929, which created nine 
provinces (banovine) , with boundaries designed to break up the historic 
regional divisions, operated to the disadvantage more of the non-Serbs 
than of the Serbs. The abolition of political parties of a religious 
or regional nature crippled all political parties, Serb and non-Serb alike. 
In his choice of political collaborators, Alexander tried to enlist persons 
of all nationalities. In practice, however, he was unable to detach 
Croats of any importance irom the Croatian Peasant party, which now 
assembled under its banners almost the whole Croatian nation; but 
he was able to recruit individual Serbs of some standing. The result 
was that Serbian opposition to his regime, though widespread and 
bitter, was political-the opposition of democrats against dictatorship 
-while Croatian opposition was national-the opposition of the Cro- 
atian nation against Belgrade. The Croatian Peasant party lost much 
of its original character; it became less a social movement of the peas- 
antry than a nationalist movement in which middle-class lawyers and 
intellectuals played a larger part than peasants. 

The king's first premier, Gen. Petar Zivkovic, quickly resorted to 
traditional Balkan methods of military and police despotism. .% Law 
for the Deiense of the Realm, which imposed drastic penalties for 
terrorism, sedition and the propagation of Communism, was so inter- 
preted as to justify arrests and maltreatment of the government's 
critics. The Communist bogey became the favourite excuse for abuses 
of power. The dictatorship also dissolved elected local authorities and 
suspended the irremovability of judges. A law of Jan. 1930 abolished 
the self-governing bodies of the Moslem religious community in Bosnia. 
The replacement of Zivkovic by a civilian in April 1932 brought no 
improvement. The new constitution introduced in Sept. 1931 provided 
a legal faqade for the dictatorship. I t  was accompanied by an electoral 
lam which, in conjunction with the ban on religious and regional parties, 
ensured a large governmental majority. 

Opposition to the regime was partly silenced, but was not destroyed. 
I t  was most effective, because most united, in Croatia. The misdeeds 
in Croatia of the gendarmerie-staffed by Serbs-created bitter hatred 
which was exploited by a group of extreme separatists led by the 
exiled Ante Pavelic, who received support irom the Italian and Hun- 
garian governments. The great majority of Croats, however, followed 
Macek and the Croatian Peasant party, with which Pribicevic's In- 
dependent Democratic party was still firmly allied. In Nov. 1932 the 
leaders of the two parties met in Zagreb and published a resolution 
denouncing the hegemony of old Serbia and demanding that the state 
be reorganized, the situation of Oct. 1918 being taken as the starting 
point, so as to ensure that no single nation of Yugoslavia should 
dominate the others. The principles of the resolution were later ap- 
proved by representatives of the Serbs of Vojvodina, of the Slovenes 
and of the Moslems of Bosnia. The government's reply was to intern 
the Slovene and Moslem leaders and to put Macek on trial under the 
Law for the Defense of the Realm. He was condemned in April 1933 
to five years' imprisonment. 

In Serbia the regime was no more popular than in Croatia. The 
Serbian democratic leaders expressed their sympathy with the demands 
of the Croats ior democratic liberties. They were divided, however, 
on the question of Serbian hegemony. Some supported the Croatian 
proposal for a federal reorganization; others feared that this would 
cause the state to disintegrate. Even those who accepted federation 
found it hard to agree 116th the Croats on the status, in a federal state, 
of Vojvodina and Bosnia. No Serbian political leader could envisage 
autonomy for Macedonia. 

Throughout the years between World Wars I and I1 Macedonia was 
subject to a special regime. The Macedonian dialect could not be 
used in public, and no Macedonian political party could operate, even 
before 1929. Under the surface, extremist trends, both Communist 
and Fascist-the latter supported irom Bulgaria and Italy-had a sub- 
stantial follo~r~ing. 

Under the royal dictatorship Yugoslavia's foreign policy changed 
little; Italy was still the main danger, France and the little entente 
were the best iriends. The main difference was a growing friendship 
for Germany. The Yugoslav-German trade treaty of 1934 was of 

great advantage to Yugoslavia, whose grain exports could not easily 
find a market during the slump years 1930-32. AS tension grew be- 
tween Germany and Austria, Yugoslavia showed greater sympathy ior 
Germanj In Belgrade a restoration of the Habsburg dynasty in Vienna 
was considered a greater danger than an A~zsclzluss between Austria 
and Germany The Balkan entente ( q  v.1, with Greece, Rumania and 
Turkey guaranteeing Balkan frontiers, was created in 1 9 3 1  

On Oct. g, 1934, Alexander mas assassinated a t  Marseilles, France, 
together with the French foreign min~ster, Louis Barthou, by a Mace- 
donian terrorist who had connections with Pavelic and with the Italian 
and Hungarian authorities. 

The Regency, 1935-41.-On behalf of Alexander's young son  kin^ 
Peter, the country was ruled by three regents, the first of ;,horn 
the former king's cousin Prince Paul. In May 193.5 a parliamentary 
election was held in conditions of greater freedom. Macek had been 
previously released irom prison. His list of candidates was supported 
by most of the Serbian opposition. Though the government was able, 
by familiar methods, to win almost all seats in Serbia, Macek's list had 
an overwhelming victory in Croatia. Impressed by this evidence, Prince 
Paul entrusted the premiership to Milan Stojadinovic, a Serbian banker 
with international connections, who was believed to favour conciliation 
with the Croats. In Sept. 1935 Stojadinovic formed a new party, the 
I'ugoslav Radical Union (J.R.Z.), composed of a section of the Serbian 
Radicals, the Slovene People's party and the Bosnian Moslems. 

During the two years from the summer of 193j  to the summer of 
1937 Macek had sporadic contacts with Prince Paul, with Stojadinovic 
and with the Serbian democratic parties. Macek believed in the good 
will oi  Prince Paul, but distrusted Stojadinovic. In  the summer of 
1937 a government proposal for a concordat with the Vatican, whose 
main sponsor was the Slovene leader Korosec, aroused a storm of op- 
position in Serbia. The Serbian Orthodox Church ielt itself threatened 
and rallied around itself a heterogeneous company. There were Serbian 
nationalists who feared that through the Catholic Church the Croats 
would gain a commanding position in the country ; there were Serbian 
democrats who aimed at  agreement with the Croats but were glad 
of any opportunity to attack the government; even the Communists 
took a hand in the agitation. Since the 7th congress of the Comintern 
(summer, 1 9 3 5 ) ~  the Yugoslav Communists had adopted the policy of 
a popular front, which in the Yugoslav context meant an alliance of all 
groups which were against the dictatorship and against Fascism, a t  
home or abroad. This policy had the advantage of coinciding with 
the feelings of most Yugosla\~s. In these years the Communists, who 
since 1921 had ceased to count except in the negative sense of a bogey 
to be exploited by the police, recovered ground, not so much among 
the workers as among the intelligentsia and especially among the stu- 
dents of Belgrade university. 

The den~onstration by the anticoncordat agitation of the govern- 
ment's unpopularity in Serbia warned Macek that if he made an agree- 
ment with Stojadinovic this might later be disowned by the Serbian 
people. He therefore came to terms with the Serbian democrats and 
formed with them in Oct. 1937 a United Opposition. This alliance 
reached the height of its popularity in .4ug. 1938, when Macek visited 
Belgrade and rvas welcomed by great croxvds of Serbian townsmen and 
peasants. I t  now seemed that only the ill will oi the dictatorship stood 
in the way of a firm friendship between the Serbian and Croatian 
peoples. These high hopes mere defeated by international develou- 
ments. 

Under the regency, German influence, first economic and then politi- 
cal, grew in Belgrade. I t  was partly responsible for the Yugoslav- 
Bulgarian treaty of Jan. 1937. In May 1934 Damian Velchev's coup 
d'e'tat in Sofia had offered promise of a reconciliation between the two 
states, but the overthromr of the Velchev group by King Boris and the 
murder of King Alexander had postponed this hope. ATow it received 
formal fulfillment. But this was no reconciliation between two nations; 
it was an arrangement between two unpopular and weak dictatorships, 
made w ~ t h  the blessing of Germany and Italy and valid only so long 
as Germany and Italy would wish it so. In March 1937 came an Italo- 
Yugoslav treaty, which represented a temporary reversal of Italy's 
traditional policy of encirclement and disruption and mas also a con- 
cession to Germany. German policy was not to disrupt Yugoslavia 
but to keep it whole and to make this largest of the Balkan states a 
dependency oi  Germany. The Italo-Yugoslav treaty for a time was a 
real factor in European politics I t  was cemented by a personal friend- 
ship between Stojadinobic and Count Ciano and by Stojadinovic's 
increasing sympathy for Fascist forms and methods of government. 
Its most important result was the abandonment in all but name of 
the little entente Stoiadinovic welcomed the German annexation of 
Austria in Feb 1938 and made clear to the axis governments during 
the summer of 1938 that he had no objection to the destruction of 
Czechoslovakia. 

Stojadmovic fancied himself as the Fuhrer of Yugoslavia, and be- 
lieved himself master of the country But the power really lay with 
Prince Paul. A parliamentary election in Dec. 1938 gave the govern- 
mental J R.Z 5470 of the votes and the United Opposition 44% In  
Croatia Macek was again triumphant. As the danger o? mar ap- 
proached, Prince Paul felt it essential to solve the Croatian question and 
understood that Stojadinovic mas an insuperable obstacle In  Feb. 
1939 he replaced him as premier with Dragisa Cvetkovic. The Italian 
invasion of Albania in April was a further warning. After some set- 
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backs, an agreement with the Croats was achieved before war broke 
out. The Cvetkovic-Macek compromise of Aug. 1939 set up a single 
Croatian banovina, which included most territories of Croatian popu- 
lation. The administration of this area was placed in the hands of 
Macek and his party, which was also represented in the central govern- 
ment. The agreement had an uncertain reception in both Serbia and 
Croatia; the Serbian democrats felt betrayed by Macek, who appeared 
to have made a deal with the dictatorship at  the expense of the Serbian 
people; and on the Croatian side, though the majority accepted the 
arrangement, a powerful minority remained implacably opposed to 
Yugoslavia and hoped that the triumph of German arms and Fascist 
ideas would enable them to set up an independent Croatian state under 
their control. The axis powers, distrusting Prince Paul as an  Anglophile, 
renewed their interest in the exiled Pavelic. 

World W a r  11.-The Italian invasion of Greece in Oct. 1940 
brought war to Yugoslavia's frontiers. Prince Paul, whose sympathies 
lay with Great Britain, wished to preserve neutrality but decided that 
he could not withstand axis pressure. On March z j ,  1941, Cvetkovic 
and his foreign minister Aleksandar Cincar-Markovic signed the axis 
three-power pact. Two days later the government was overthrown 
by a conspiracy led by officers of the air force. A new government was 
formed of representatives of the Serbian opposition parties, under Gen. 
Dusan Simovic. The Croatian and Slovene ministers of the old 
cabinet remained in the new. Though the sympathies of the new 
leaders were undoubtedly with Great Britain, they did not want war 
and tried to convince the axis powers of their loyalty to the pact. 
But Hitler, who had already had one big disappointment in Yugo- 
slavia when Stojadinovic was dismissed in Feb. 1939 and who now 
saw the government that after so much trouble he had a t  last brought 
into line thrown out in its turn, was not prepared to take any more 
chances. On April 6 the Germans invaded Yugoslavia from Hun- 
gary, Bulgaria and Rumania. In a few days the Yugoslav army, badly 
led and organized and incompletely mobilized, was routed. The vic- 
tors carved up the defeated country. Germany and Italy divided 
Slovenia between them. Italy took part of Dalmatia on its own 
behalf and the Kosovo district and western Macedonia on behalf of 
Albania and set up a protectorate over Montenegro. Bulgaria an- 
nexed most of hlacedonia, Hungary the western half of Vojvodina 
(Backa) and some small districts on the Croatian border. Pavelic was 
presented by his patrons with the control of an Independent State of 
Croatia; this included all Bosnia but not all Dalmatia and was nomi- 
nally a kingdom, with Aimone, duke of Spoleto, second son of the 
duke of Aosta, as its absentee sovereign. The rump of Serbia was 
placed under German military occupation and was allowed from Aug. 
1941 to have a puppet government of its own under Gen. Milan Xedic. 
The eastern half of Vojvodina (Banat) had a separate German military 
administration, in which members of the local German minority played 
the chief part. 

Armed resistance to the occupation began in Bosnia, and there the 
Croatian Fascists began a massacre of Serbs which, in the whole annals 
of World War 11, was surpassed for savagery only by the mass ex- 
termination of Polish Jews. The Serbs took to the hills and forests to 
defend themselves. In Serbia itself a force led by the regular army 
colonel, Dragoljub (Draza) Mihajlovic, fought Germans in the early 
summer. After Hitler attacked Russia, the Yugoslav Communists, who 
had already made military preparations, took the field in Serbia and 
Montenegro. By September a large part of both these lands was 
liberated by these two forces, which at  first helped each other but 
then came to blows. In Kovember the Germans drove all resistance 
forces out of Serbia and massacred thousands of people in reprisal. 

I n  the following three years the Communist forces grew, while the 
forces of Mihajlovic lost ground. One reason was that Mihajlovic 
came to depend on the support of various Serbian armed units in 
Italian-occupied territory which fought under Italian command against 
the Communist partisans. Another was that the partisans attracted 
thousands to their ranks by their slogan of unity of all Yugoslav na- 
tions against the invaders and the traitors. This slogan provided the 
only alternative to the fratricidal massacres, first of Serbs by Pavelic's 
Croatian Fascists and then of Croats and Moslems by Serbian na- 
tionalist Eetnici (Chetniks) owing allegiance to Mihajlovic. In their 
liberated. territory the Communists, led by Josip Broz, known as 
Tito, a Croat, built not only an army but a crude civil administration, 
enlisting local persons of ability and initiative who had played no 
part in political life under the old regime and now had the opportunity 
to make careers. The administrative organizations were called people's 
committees. Though enlisting persons of various political opinions or 
of none, they were firmly controlled at  the top by the Communists. 
I n  Nov. 1942 the Communists announced the creation of a pro- 
visional legislative body, the Anti-Fascist Council of National Lib- 
eration of Yugoslavia (A.V.N.O.J.), and, a year later, of a provisional 
government. 

From the summer of 1943 the British Mediterranean command had 
had liaison missions with the partisans, and the British and U.S. gov- 
ernments now made efforts to reconcile Tito's authorities with the 
Yugoslav government and king in exile. In Jan. 1942 the exiled gov- 
ernment had appointed Mihajlovic its war minister. Reconciliation 
between Tito and the exiles would have required the abandonment of 
Mihajlovic, with whom Tito was engaged in a civil war no less bitter 
than his national war .against the invaders. The exiles refused to 

abandon Mihajlovic until June 1944, when Ivan Subasic, who had been 
governor of the Croatian banovina from 1939 to 1941, was appointed 
premier by the king The entry of the Soviet army into Serbia in Oct. 
1944 and the increasingly arrogant tone of Tito toward the western 
powers made it clear that there would be no reconciliation but only a 
surrender by the western powers to Tito. Formal respectability was 
given to the surrender by the formation in Jan. 1945 of a regency, to 
which King Peter transferred his powers, and by the return to Yugo- 
slavia of Subasic and some other exiled political leaders. 

C o m m u n i s t  Yugoslavia.- The new government ruled in the 
name of the People's Front, the political body created during the re- 
sistance and allegedly representing all social classes and shades of 
political opinion. In  fact all power was held by the Communists, 
among whose leaders the former university students of the 1930s were 
numerous. Army and police were firmly held by the Communists, and 
a totalitarian dictatorship was extended to the whole country. The 
returning democratic exiles had no power within the cabinet and had 
no cho~ce but to resign. By Nov. 1945 they were deprived of any means 
of public expression of their views. The election to a constituent as- 
sembly, on Nov. 11, was of the Soviet one-list type. The subservient 
assembly proclaimed a republic on Nov. 29, 1945, and passed the new 
constitution on Jan. 31, 1946. Its main feature was the creation of six 
constituent republics: Serbia, Croatia, Slovenia, Bosnia-Hercegovina, 
Montenegro and Macedonia. Vojvodina and the Albanian-inhabited 
Kosovo-Metohija district were autonomous provinces within the Ser- 
bian republic. This was not a federal regime, for the republics were 
subordinated in all matters to the central government, as under the 
Stalin constitution of 1936 for the U S.S.R., of which the Yugoslav docu- 
ment was a faithful copy. Decentralization in matters of language and 
personnel was accompanied by the extreme centralization of the state 
bureaucracy and of the Communist party which controlled it. Of the 
six republics, the one that gained most was certainly Macedonia, whose 
people were for the first time allowed to use their language in public 
and to call themselves Macedonians. 

Tito's foreign policy was one of extreme subservience to the U S.S.R. 
and extreme hostihty to the western powers, not only on account of 
Trieste-which was occupied by western troops and which Tito wished 
to annex-but also on general ideological grounds. Relations with the 
Vatican became extremely strained when, on Oct. 11, 1946, the Roman 
Catholic archbishop of Zagreb, Aloysius Stepinac, was sentenced to 16 
years' imprisonment for having collaborated with Pavelic during the 
war. Relations with the eastern and northern neighbours, whose coun- 
tries were occupied by the Soviet army, were outwardly good. This was 
especially the case with Bulgaria, with whom the ancient dispute about 
Macedonia was declared to be solved. 

In June 1948, however, the Cominform denounced Tito for various 
heres~es, and this excommunication was followed by violent propaganda 
campaigns from Moscow and the Soviet satellite capitals and by a 
commercial boycott, which became complete in the summer of 1949. 
The underlying cause of the breach was the fact that, in contrast to 
those of the neighhour~ng satellite states, the army and civil bureaucracy 
of Yugoslavia had been created not by emissaries of Moscow but by 
the Yugoslav Communists themselves during the national and civil war 
and were therefore considered in Moscow to be unreliable This was 
also the cause of the regime's survival; the first loyalty of army officers 
and civil bureaucrats was to Tito, not to Moscow 

The Soviet boycott caused Tito to seek economic aid from the 
United States and from western Europe. This led to some modification 
of h ~ s  economic policy and to a certain mildness in the political regime 
itself. Economic management and even political administration were 
decentralized, and elected workers' councils were given large powers. 
In 1952 a new constitution was prepared (see Government, Administra- 
tion and Defense). All political and economic hierarchies continued 
to he controlled by the Communist party, which was as rigidly cen- 
trahzed as ever (G. H. N S.-W.) 

Tito's state visit to Great Britain in March 1953 was followed by 
similar vis~ts to Turkey in April 1954 and to Greece in June 1954, re- 
sulting in the signature of the Balkan alliance between the three coun- 
tries on Aug. 9 at  Bled, Yugos. The signature in London, on Oct. 5, 
1954, of the Italo-Yugoslav agreement on Trieste removed the main 
obstacle to co-operation between the two Adriatic states. 

The year 19j5 was eventful because on May 26, N A Bulganin, the 
Soviet prime minister, and N. S. Khrushchev, the first secretary of 
the Communist Party of the Soviet Union, arrived in Belgrade to im- 
prove their country's relations with Yugoslavia, and a joint statement 
affirmed the principle of coexistence. On Nov 6, 1955, John Foster 
Dulles, the U S. secretary of state, visited Tito a t  Rrioni In June 
1956 Tito paid an official visit to the Soviet Union Yugoslav-Soviet 
relat~ons d ~ d  not, however, develop satisfactorily, so Khrushchev visited 
Belgrade again on Sept. 19, and Tito flew back with him to the Crimea 
on Sept 27 But the Hungarian revolution strained Yugoslav-Soviet 
relations once more. Moscow decided to delay for five years the credit 
of $~~o,ooo,ooo promised in Jan 1956; a joint Soviet-Eastern German 
credit of $175,ooo,ooo prom~sed in Aug. 19j6 was also 'Lpostponed" (see 
Industrialization). 

In Sept 1957 Wladyslaw Gomulka, first secretary of the Polish 
Un~ted Workers' (Communist) party, visited Yugoslavia and on this 
occasion the Yugoslav government recognized the Oder-Neisse line as 
the "only possible frontier between Poland and Germany." In  Septem- 
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ber Yugoslavia recognized the German Democratic Republic. This 
caused the German Federal Republic to sever its diplomatic relations 
with Yugoslavia. I n  Kov. 1957 Tito was absent irom the celebrations 
oi the 40th anniversary of the Communist revolution in Mosco\v and 
the Yugoslav delegation declined to sign the declaration of the 12 Com- 
munist partics representing the Communist states. 

In  Jan.  1935 Milovan Djilas and Vladimir Dedijer, two oi  Tito's 
innermost circle since 1941, were tried for hostile propaganda against 
the state. I n  1954 Djilas' writings had been repudiated and Dedijer, 
who had come to his deiense, was dismissed from his post as editor 
of the daily newspaper Bovba. Both men received suspended sentences, 
but after Djilas had praised the Hungarian revolution in an article in 
the U.S. weekly Xew Leader in Oct. 1956 he was sentenced to three 
years' imprisonment. Following the publication of his book The ,Vew 
Class in New York in Aug. 1957, he was tried again and sentenced to 
an additional seven years. 

Elections were held on March 23, 1958, ior a new iederal people's 
assembly which, on April 17, re-elected Tito as president oi the republic. 
From April 2 2  to 26 the 7th congress oi  the League oi Communists was 
held a t  Llubljana. I t  was criticized in the Soviet and Chinese press 
as being revisionist of hlarxist-Leninist doctrine. Tito was again in 
disgrace with Moscow because Yugoslavia refused to join the Warsaw 
treaty powers and to follow Soviet leadership. 

T E R R I T O R Y  A N D  P O P U L A T I O N  
Yugoslavia is divided into six iederal republics. These are listed in 

Table I with their areas and populations. (See also separate articles.) 

TABLE I.-Areas and Popzdalions 

Population 

Federal republics (sq. mi.) 
1931 / 1953 1961 

*Including the autonomous province of Vojvodina (area, 8,303 sq.mi.; pop. [I9611 
1,851,448) and the autonomous region of Kosovo-hfetohija (area, 4,203 sq.mi.; pop. [I9611 
963,565). tIncluding Zone B of the former Free Territory of Tneste. 

Serbia* . . 5 79.5 724 / 6,979,154 1 7,629,113 
3:360:459 / 3,941,817 4,148,122 

Be!ween World Wars I and I1 Yugoslavia occupied an area of 95,446 
sq.ml. The country was enlarged by 3,623 sq.mi. by the peace treaty 
between the Allies and Italy signed in Paris on Feb. 10: 1947, the increase 
including the acquired territory o i  the Julian March, the Italian enclave 
o i  Zadar (Zara) ,  and the islands of Cres (Cherso), Losinj (Lussin), 
Lastovo (Lagosta) and Palagruza (Pelagosa), After the partition of 
the Free Territory of Trieste between Italy and Yugoslavia on Oct. 5, 
1954, a iurther area oi  202 sq.mi. was added to Yugoslavia. The 
population was 11,984,911 in 1921 and rose to about 15,703,000 by 
Jan.  1940. I t  was estimated that  1,700,000 oi the population was lost 
during LVorld War 11. Nevertheless the 1948 census revealed a total 
of 15,372,098. The 1953 census showed the population to be 16,998,573, 
and by 1961 the number had risen to 18,512,805. The birth rate 
was 25.7 per thousand in 1956, that  is, almost the same as in 1939 (25.9 
per thousand), but  the death rate decreased from 14.9 per thousand in 
1939 to 11.1 per thousand in 19j6. The average annual natural popula- 
tion increase during the period 1952-56 was 16.4 per thousand, after 
Poland the second highest in Europe. 

Serbia.- Together with the autonomous regions oi  Vojvodina and 
Kosovo-Metohija, Serbia is the largest iederal republic and its capital, 
Belgrade, is also the capital of Yugoslavia. The Serbian republic proper 
is, in fact, the kingdom of Serbia within the irontiers of 1878 with the 
addition oi the province oi  Kovi Pazar, which was Turkish until 1912. 
With the exception oi  a Rumanian-speaking minority oi  about 30,000 in 
the northeastern corner of the country and about 60,000 Bulgars in the 
Pirot area, the population o i  the republic is purely Serbian; almost all 
its inhabitants are Orthodox. 

Yojvodina is a province composed of parts of territories which were 
Hungarian beiore 1918: Backa between the Danube and Tisza rivers, 
the western part o i  the Banat and Srem lying between the Danube 
and the Sava rivers. The majority of the population (1,712,619 in 1953) 
are Serbs and are either Orthodox or Roman Catholic. About joo,ooo 
Magyars comprise the strongest national minority, and there are also 
about jo.000 Germans (one-sixth oi  the prewar number);  both are 
mainly Roman Catholic, but  there is also a Protestant minority. The 
Rumanians, who inhabit the Yugoslav region oi  the Banat, number 

Sloveniat . 1,505,425 
Bosnia-Hercegovina . 2,817,790 

1 , 3 0 5  
119,873 

16,998,573 

about 34,000 and are Orthodox. 
Four out of the 18 towns of Yugoslavia with a population of more 

than 40,000 (see Table 11) are in Vojvodina. Novi Sad, the provincial 
capital, Subotica, Pantevo and Zrenjanin. 

The autonomous region of Kosovo-hletohija (pop. [I9611 963,565), 
with its capital Pristina (pop. 40.071), has a mixed population in vhich 
the Albanians outnumber the Serbs by three to one. The Serbs are 

1,584,368 
3,274,886 
1,404,883 

471,133 
18,512,805 

Orthodox, the Albanians are mainly Moslem. 
Croatia.- This iederal republic is composed of Croatia proper, 

which until 1918 was attached to the kingdom of Hungary; oi Dalmatia, 

TABLE 11.-Towns of More Than 40,000 Inhabitants 

I Town 1 1931 1961 1 1  Town 1931 / 1961 1 
Belgrade . . . I  266,849 
Zagreb . . . 185,581 
Skoplje . . . 68,334 
Sarajevo . . 78,173 
Ljubljana . . : j 59,767 
Kovi bad . . . 63.985 - ,  
Rijeka* . . 
Split . . . 1 1  ' i i i 711  
Maribor . . . 33,331 

*Before World Ular I1 R ~ j e k a  'Fiume) was part of Italy (pop 119361 53,896); Susak, 
a suburb of Rijeka, was part of Yugoslavia (pop. [I9311 16,111). tFormeriy Sagy-  
becskerek, Veliki Beckerek or Petrovgrad. 

587,899 NiS . . 
427,319 Subotica . 
161,983 h i i e k  
142 423 Banja ~ u k a  

which was part of the empire of Austria, and of the greater part of 
Istria, Austrian until 1918, and Italian between World Wars I and I1 
and assigned to Yugoslavia in 1947. The population is Croatian and 
Roman Catholic. Serbs and Croats share the same language, described 
by lingui3ts as Serbo-Croatian; the Croats use the Latin alphabet, bu t  
the Serbs use Cyrillic. The capital oi  Croatia is Zagreb; other 
important cities are Rijeka, Osijek, Split and Dubrovnik (pop. [I9611 
Q ?  n r .  \ 

133'386 
102:385 
100,339 
99,462 
82,387 

L L , Y O I ) .  

Slovenia.- The population of the republic of Slovenia is pre- 
dominantly Roman Catholic and highly westernized, but  the Slovene 
language, also using the Latin alphabet, differs i rom the Serbo-Croatian. 
Occupying a n  area subjected to German and Italian political and 
cultural pressure, great numbers of Slovenes were germanized in 
Carinthia and Styria, italianized in the Julian March and even 
magyarized north of the Mur  river. Prekmurje, a small area until 1918 
part  o i  Hungary, was attached to Slovenia in 1920. I n  1954 Zone B 
and a iew villages of Zone A of the iormer Free Territory o i  Trieste 
were incorporated into Slovenia. The  capital o i  the republic is 
Liubliana;  other i m ~ o r t a n t  cities are Maribor and Celje (pop.  119611 

Bitola 
! ~ r e n j a n i i t  

Krapujevac 
PanEevo . 

' PriStina . 

16,48i j. 
Bosnia-Hercegovina.- Nominally Turkish until its annexation b y  

the Habsburg monarchy in 1908. Bosnia-Hercegovina was administered 
by the Austro-Hungarian government aiter 1878. Bosnia-Hercegovina 
is the only one of the six component republics which is not  established 
on  a dominant nationality basis. The population is mostly of pure 
Slavonic stock: about two-fiiths are Moslems. The  remaininn three- 
fiiths are Christians in the proportion roughly oi  two Orthodox to one 
Roman Catholic At the 1948 census, 1,136,116 inhabitants (44 3 % )  
declared themselves as Serbs, 614,123 (24%) as Croats and 788,403 
(30 7%) as Moslems The capital of Bosnia-Hercegovina is Sarajevo, 
where a new university was founded in 1946, and other important towns 
are (pop 1961): Banja Luka (50,463), Mostar (35,242), Tuzla (37,673) 
and Zenica (33.271) 

C r n a  G o r a  (Montenegro) .- This  is the smallest of the federal 
republics both in area and population, with the lowest number of 
inhabitants per square mile. Until 1918 it was an independent kingdom 
..llthough its population is Serbian and Orthodox, its incorporation into 
Yugoslavia in 1918 would have been more difficult than it was, had  
not the last king, Kikola Petrovic-Kjegos, attempted to  negotiate with 
-4ustria-Hungary during World War I In  1945 the town and the fjord 
of Kotor were incorporated into the territory o i  Crna Gora I t s  
capital was transferred irom hardly accessible Cetinje to  Titograd 
(iormerly Podgorica; pop. [I9611 29,100), which was later linked b y  
a narrow-gauge railway via Niksic with Dubrovnik and  Sarajevo 

Macedonia.- The most successful results of Yugoslav iederalism 
are to be iound in Macedonia. Liberated irom Turkish rule in 1912-13, 
it was partitioned between Serbia, Greece and Bulgarla With the 
exception of the district of Strumica, which Bulgaria ceded to  Yugo- 
slavia in 1919, the 1913 partition remained and was confirmed by the 
1947 settlement I n  Yugoslav Macedonia the population is mixed, but  
the Macedonians are in the majority (about 850.000 in 1953); there 
were also about 180,000 Albanians and 150,000 Turks.  

I n  194s Macedonia became one of the six constituent republics of 
iederal Yugoslavia I t s  national language is Macedonian, akin to  
Bulearian and Serbian and written In the C3rillic alphabet In  1946 
a hlacedonian university was founded in Skoplje, the capital (in 
Macedonian, Skopje). 

Nationali t ies .- Before World War I1 the kingdom of Yugoslavia 
was ruled bv the Serbs as a kind of Greater Serbia. Official statistics 
described the Macedonians as southern Serbs and there was a difference 
of opinion between the Serbs and the Croats as to the nationality of the 
Bosnian Moslems. During World UTar 11, when Bosnia was part of 
the Croatian state backed by the Axis powers. Croats and Serbs engaged 
there in a fratricidal war. The Yugoslav iederal system introduced in  
194s smothered those embers of racial and religious hatred. 

The official 1953 analysis of national minorities grouped in Table 
I11 under "others" was as iollows: Albanians 753,233; Magyars 502,- 
17 5 ; Turks 2 59; j3 j ; other Slavs (Slovaks, Bulgars, Czechs, Ukrainians, 
Russians and Poles) 235:qqz ; other non-Slavs (Italians, Germans, 
Vlachs, Rumanians, Gypsies and Jews) 287,076; undeclared 4,;jo; 
other 6,389 

Religion.- According to the 1931 census religious divisions mere as 
iolloms Orthodox 6,785,301 (48 770) ; Roman Catholic 5,217.847 
(33.45%) ; Protestant 231,169 (1.66%) , other Christian 68,1 52 
(0.497~) ; Moslem 1,561,166 (11.25%) ; and others 70,203 (0.5%). N O  
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TABLE 111.-A7afionalities i n  Yugoslavia 

Groups 1 IQ?I* I 1g48 i 1953 

A third constitution was promulgated on Jan. 31, 1946, by a constit- 
uent assemblq elected on Nov. 11, 1945, in which the Communist- 
controlled People's Front  had an overwhelming majority. Yugoslavia 
became a iederal people's republic with a federal people's assembly 
(save:iia narodna skupitinu) col~sisting of two chambers, the iederal 
council (savezno vete) representing the interests of all c~tizens and the 
council oi  nationalities (veCe naroda) representing the interests of 
each federal unit. The real power was vested in a supreme presidium 
of 39 members, headed bq a chairman. Justice mas administered by 
veople's courts, from whose verdict there was no a ~ ~ e a l  e x c e ~ t  to the 

Serbs , . . 
Croats . . . 
Slovenes . . 
hlacedonians . 
&iontenegrins , 

*Estimate based on 1921 census. ~hfa in ly  Bosnian hIoslems in 1g31 and 1 9 ~ 8 ,  "Yugo- 
slavs" in 1953. 

Sources: Royaume de  Yougoslavie, Statistique G6n6rale d ' e t a t ,  RBsultats db/initifs du 
vecenselnenl de la population du .3r nzals 19.31, vol. i-ii (Belgrade, 1937-38); F.P.R. of 
Yugoslavia Federal Statistical Oflice, Population. by Ethnic Sationality, 5945 (Belgrade, 
1954); ~ta t ; s f i ck i  Godisnjak F.S.R.J., 1957. 

questions about religion were asked a t  the 1948 census, but  the followring 
semiofficial estimate was published in 1954: Orthodox 49.53%; Roman 
Catholic 36.7% ; other Christian 1.14% ; Moslem 12.jz% ; Jewish 
0.04%; other 0.07%. In  the 1gj3 census to the inquiry as to religion 
13.6% of the population declared that  they had none. 

Equality of status is granted to  all recognized religions, and the 
churches are separated from the state. Although church revenues are 
provided by the state, the Communist attitude is that ,  as  the churches 
are reactionary, a struggle against them is inevitable. 

The self-governing Serbian Orthodox Church is ruled by a patriarch 
and a holy synod. Established in 1346, the Serbian patriarchate, after 
suppression by the Turks in 1766, was reconstituted on Sept. 12 ,  1920. 
The  seat of the patriarch is in Belgrade. By 1940 there were 21 

bishoprics (the bishops of Cetinje, Sarajevo, Skoplje and Zagreb having 
the rank of metropolitan), 3,021 parishes and 206 monasteries. In  
1950 the Orthodox Church of Macedonia was made independent of 
the Serbian patriarchate. 

The Roman Catholic Church is divided into three provinces: Bel- 
grade with two suffragan sees, Sarajevo with two and Zagreb with 
four and jurisdiction over the Uniate bishop of Krizevci. In  1940 
there were 1,971 parishes and 349 monasteries or convents. 

The  Moslem Religious union is headed by a reis-261-ulema xirhose 

5,j71,ooo 40.0% / 6,517,117; 41.5% 

seat is a t  Sarajevo. 
Educa t ion . -The  Communist regime proclaimed the raising of the 

general education level as one oi  its major concerns. The constitution 

Others . , . 
Undefined , , io,ooo 5.4 1 8od,gi1 5.1 

3,~84,000 
~ , z g ~ , o o o  

600,ooo 
.$oo,ooo 

7,065,923 41.8% 
3,975,550' 23.5 

provides for compulsory elementary education at  the expense of the 
s ta te ;  schools are separated irom the churches and private schools are 
prohibited. 

The  system of education is propagandist in character, and emphasis 
is on  technical rather than humanistic training. With these reservations 
in mind, it must be recognized that  considerable progress was made 
in  the first nine years after the liberation. The proportion oi  illiterates 
(48.6% in 1921 and 44.6% in 1931) was reduced to 24.9% in 19j3. 

1,487,100 
89.3,247 
466,09.i 

TABLE 1V.-Education, 1938-39 and 19j5-56 
I I 1 

1,8jn,ooo 13.1 1,980,446 12.6 

25.0 3,784,353 
9.0 / 1,115,432 
4.3 810,126 
2.9 425,703 

8.8 
5.3 
2.7 

998,698 

sup;eme presidium. 
On Jan. 13, 1953, both houses o i  the national assembly adopted 

by acclamation the fourth constitution. This, is was claimed, was 
based on a return to  original Marxist teachings in order to  avoid a 
reversion to state capitalism, as had happened in the Soviet Union. 

The federal national assembly remained bicameral. The iederal 
council of 352 deputies (instead o i  405) was composed of two kinds 
oi members: 282 were elected by secret, universal suffrage; in addi- 
tion, 60 were elected to the federal council by the republican councils 
of the six republics, 6 by the provincial council of Vojvodina and 4 
by the regional council o i  Kosovo-Metohija. If legislation were to 
be introduced affecting relations between the republics as laid down 
in the constitution, the last-named 70 deputies might segregate them- 
selves and sit as the council oi  nationalities. An innovation w-as the 
producers' council (vete proizvodaEa), the new second chamber of 
zoz members elected by organized industrial workers, artisans and 
peasants in proportion to each group's contribution to the country's 
total production. Both chambers mere elected ior four years. 

No political organizations existed other than the Socialist Alliance 
of Working People and the League of Communists of Yugoslavia, but  
under the electoral law promulgated in May 1953 it mas theoretically 
possible for individuals oi  independent views to be elected. The League 
of Communists was the name for the Communist party adopted at  its 
6th congress held a t  Zagreb in Nov. 19j2. Between 1952 and 1956 
its membership fell from 779,382 to 624,806. I n  April 19j8 it rose 
again to 7j5,oj j .  

The presidium of the national assembly was superseded by the 
federal executive council of 37 members elected from the ranks of 
the iederal council; i t  was the assembly's supreme executive organ 
and the seat of political government. On the national assembly rested 
responsibility ior electing a president of the republic who mould 
preside at  meetings of the executive council and assume direction of 
the armed forces as commander in chief. There mas no cabinet or 
council of ministers, and federal administration consisted of the five 
state secretariats of foreign affairs, defense, internal affairs, national 
economy and the budget. 

The internal administration of six federal republics and two auton- 
omous units was not defined in the new constitution, which, however, 
stated that these would be organized according to  the basic principle 
of the government of the federation. 

Defense.-Yugoslavia before I941 was divided into six army com- 
mands (iYovi Sad, Sarajevo, Skoplje, Zagreb, Nis and Mostar) with 
16 infantry and 2 cavalry divisions. The peacetime strength of the 

/ - G x E z  I ~ . ? S Z . O Q ~ ~  

24.0 
9.0 
5.1 
2.7 

5.9 

16.oib.;?i 
2,049,962 

ruplls leacners 535 first-line aircraft. The navy comprised one small cruiser serving -- 
Zs ,,, 17, ,,, I,,., I I .,s ,02 I .I I,. I as training L i p ,  one flotilla leadeq sir  torpedo boats, eight motor 

12.0 

schools 
7938-39 1955-56 1 army in 1938 was g,z4j officers, 9,883 senior noncommissioned officers 

1 - . 1 -  . and 115.ooo corporals and other ranks. The air force had a total of 
NO ~ pupils l ~ e a c h e r l  xo - ~ ~ l ~ l -  

1 %A'!?f, 1 4'yk: 1 adequately armed. the royal Yugoslav army would have had no chance 1 :%? Secondary vocational . 
Teachers' training 
Art  
Special . 
Adult educatibn . 
Higher education . 1 $:::'$ / ::$:: / I t  disintegrated k ten days. 

A new armv, controlled bv the Yueoslav Communist ~ a r t v .  was 
born of the resistance. With British and U S .  help in war m a t ~ r i e l  

There were universities a t  Belgrade, Zagreb, Ljubljana, Skoplje and and with mreapons seized from the Italians after the events of July- 
Sarajevo. Sept 1943~ Marshal Tito was able to  build a national liberation army 

, 

G O ~ ~ R N M E N T ,  ADMINISTRATION AND DEFENSE which by May I94< had grown to 51 Soviet-type divisions. 
After the war a new peacetime army of 30 infantry and 2 armoured 

The  kingdom oi  the Serbs, Croats and Slovenes, formed on Dec I, divisions mas formed. I n  1958 there were four army commands (Bel- 
1918, receibed its constitution on May 12, 1921. Modeled on that grade, Zagreb, Sarajevo and Skoplje). The standing army comprised 
o i  Belgium, this provided that  laws passed by the unicameral legislature, z j infantrq divisions, 3 armoured divisions and 4 armoured brigades, 

- -, u ,  

the skupitipza, were not subject to the crown veto. Deputies elected 4 mountain brigades and I parachute brigade, the total effectives 
on  a basis oi  proportional representation served for four years. Be- amounting to 253,000. The air force had about 600 aircrait, part of 
cause oi  the illiteracy of hali the population, the prevalence of local them G S. jets. The navy had z destroyers, 4 frigates, 2 submarines 
vatriotisms and the absence o i  a tradition of democratic participation and about 60 small craft. The  total effectives of the armed forces, 
in the government, the constitution proved unworkable. 

A new constitution, promulgated on Sept. 3, 1931, reserved to the 
king the right to suspend it whenever public order was threatened. 
The king became commander in chief oi  the armed forces, appointed 
and dismissed ministers, promulgated laws and safeguarded the unity 
of the state. A bicameral legislature was introduced. The members 
of the senate were elected for six years, hali of them being re-elected 
every three years; the king had the right to nominate a number of 
senators equal to the number elected. The  members of the skupitinu 
were elected for four-year terms on the basis oi  universal suffrage 
by open ballot. The new constitution failed to stabilize the situation; 
the Croats in particular continued to press for political equality and 
the decentralization of Yugoslavia into a federal state. 

1 6,!:! 

including the security troops, mere estimated at  about 400,ooo. The 
League of Communists controls the armed forces, and almost 90% of 
the officers and 70% oi  other ranks were party members. 

Even before the crisis of June 1948, supplies of tanks, modern 
artillery and aircraft from the Soviet government were inadequate. 
The economic blockade started in 1948 by the Soviet Union and its 
satellites made difficult the creation of a Yugoslav armament industry. 
Severtheless, in March 1951, Col. Gen. Ivan Gosnjak, secretary of 
state oi national defense, announced tha t  the country had about 47 
armament factorieg 

On Nov. 14, 1951, an agreement provided that  the  United States 
would supply Yugoslavia with mar matiriel. Great Britain, too, 
was supplying military equipment. On Dec. 16, 1957, a joint com- 

576;;79 1 27;2;3 torpedo boats and four submarines. The total active service strength "$9: ( 720,a3? I 'O2io1 of the navy comprised 580 officers and 7,200 men. Even had it been 
-+ 

179 i0:;;; 1 2:;;; in face of-the attack on April 6,-1~41, by the Germans advancing from 
9 1 5,232 1 678 I Austria, Hunrarv and Bulgaria and bv the Italians invading Dalmatia. 

4,268 
3,173 

1 7 
29 4,008 
26 i 16,978 

277 
23, 
311 

1,204 
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muniquC announced that  the U.S. military aid to Yugoslavia was TABLE VI1.-Livestock 
terminated. I t  was disclosed a t  the same time that from 1950, ex- (in ooo heads, estimated in January of each year) 
cluding the economic aid (see Foreign Trade below), the United States 

Livestock had given Yugoslavia about $~,ooo,ooo,ooo worth of military matiriel 
including cannon, tanks, aircraft and engineering equipment. The 
defense budget for 1956 was reported at  I j7,4j7,0oO,ooo dinars, or 44% 
of the total expenditure. 

N A T I O N A L  ECONOMY 
Not without reason the leaders of Yugoslavia aiter World War 11 Industr ial izat ion.- Yugoslavia 's  natural resources offer great 

described their country's prewar national economy as among the possibilities of industrialization. After Korway, it has the greatest 
most backward in Europe. They embarked on a policy of collectiviza- unexploited rcserves of hydroenergy in Europe. A considerable elec- 
tion of agriculture and oi  industrialization. Comparison 12 years trification program was drawn up in 1946. 
later with Yugoslavia's prewar national economy showed that the Large deposits of coal and lignite occur in many parts of the 
social structure of the population had considerably changed, that the country, but until World War I1 it was believed that  there was no 
mining and manufacturing industries had made great progress, but coking coal. The discovery of a coke-producing process for medium- 
that agriculture had remained at  a standstill and crops were even hard and brown coal enabled the government to build two coking 
less than before the war. plants, one of which started production in 1952. Since iron ore of 

The total population of the country rose between 1939 and I957 good quality also occurs in vast quantities near the suriace a t  Vares and  
by about 2,500,000. The number of persons employed in the economy, Ljubija in Bosnia and a t  Topusko in Croatia, a sound basis was avail- 
excluding agriculture, rose from 6j2,ooo in 1946 to 2,171,ooo in 1956. able for a national iron and steel industry. 

Agriculture.- Prewar Yugoslavia was a land of small peasant There are deposits of crude oil in Croatia and Bosnia. Extraction 
property. Out of 1,986,000 holdings only 6,800 exceeded jo ha. and started on a small scale beiore World War 11, and by  1957 i t  had  
these occupied 7% of all agricultural land. Of the holdings 68% reached 394,000 tons. 
averaged about 2.2 ha., which did not offer the minimum conditions Nonferrous ores assure Yugoslavia of a prominent place among 
for subsistence. As well as 1,348,000 holdings with insufficient land, European producers. I t  is one of the richest countries in deposits of 
there were 490,ooo families of landless agricultural workers. The I945 high-quality bauxite, mainly in Dalmatia and Hercegovina. An alu- 
land reform abolished all the large estates and limited peasant holdings minum foundry at  Strnisce started production in 1953. Bor, in north- 
to a maximum of 4; ha. oi  agricultural land, including from 2; ha. east Serbia, has the largest copper mine and foundry in Europe, and 
to 35 ha. of arable land. About 797,400 ha. were distributed. In view of four-fifths of the Yugoslav lead output comes from Trepca in Kosovo- 
the fact that  in 1945 there were 106 inhabitants for every IOO ha. of Metohija province. 
agricultural land, no agrarian reform could solve the problem oi the The ambitious five-year plan 1947-51 had to be abandoned when 
population surplus in the countryside. Industrialization opened vast the Soviet government started the economic boycott of Yugoslavia. 
possibilities for employment, but, at  the same time, much damage was A new five-year plan 1957-61 was adopted by the federal people's 
done to agricultural production by enforced collectivization. Under assembly on Dec. 4, 1957. I t  provided for raising agricultural produc- 
its 1947-51 five-year plan the government intended to collectivize tion by 42.7% and industrial production by 68%; employment in 
50% of the land. the economy, excluding agriculture, would be brought to  2,880,000. 

In 1951 there were 6,694 producers' co-operatives (zadruga, pl. (See  Table VIII.) 
zadruge) in which were grouped 429,784 peasant holdings totaling Among many new projects the 1gj7-61 plan foresaw the construction 
2,59.;,ooo ha. Including the state farms (dr8az'na dobra), collectivized of a synthetic nitrogen plant, a superphosphate factory, a thermal 
land covered 36.1% oi  the total agricultural land. But, as the peasants power station of 100,ooo kw. installed capacity, as  well as  moderniza- 
resisted collectivization, the sown area mas on an average 237,000 ha. tion of three existing coal mines. On Jan. 12 ,  19j6, the U.S.S.R. 
less during 1949-53 than before 1939. assumed the obligation to supply the necessary equipment for these 

By a series of decrees the government revised its agrarian policy. projects to  the amount of $~~o,ooo,ooo.  Another project was the 
In  19j1 it authorized the dissolution of the zadruge where conditions construction of a large aluminum plant. On Aug. I ,  1956, the Soviet 
were unsuitable for collective farming. I n  1953 it abolished the com- and German Democratic governments jointly undertook to  equip this 
pulsory annual purchase by the state of cereals from the peasants. plant and granted to this effect a credit of $17;,ooo,ooo. On May  2 7 ,  
Individual peasants and zadrzgari \%-ere thereafter entitled to dispose 1958, however, the U.S.S.R. iniormed Yugoslavia that  both credits 
of their produce on the free market. I n  1953 a decree permitted the had to  be "postponed" for five years. 
liquidation of any zadruga where the majority desired it. In 1953, 
in order to save its face, the government promulgated a new land reform TABLE VII1.-Indust~ial Prodz~ction, 1 9 3 ~ 5 7  
laying down an upper limit of 10 ha. for private holdings. ..liter (in ooo of metric tons if not otherwise stated) 
abandoning the policp of collectivization, the government decided in 
195; to raise the price of bread, fats and tobacco as part of a program 
of incentives to farmers. 

I n  1956 all agricultural land was estimated at  ~ ~ , o o o , o o o  ha., in- 
cluding 1z,o57,ooo ha. of cultivable land and about 7,600,000 ha. of 
arable land. At the end of 1956 only 3.2% of cultivable land was in- 
cluded in three categories of zadruge. I n  addition, 5.8% of cultivable 
land belonged to three categories of state farms. (See Table V.) 

TABLE V.-Agricultural Holdings, 19j6 

*The thermic equivalents are as follows (quantities per ton of coal): brown coal 1.6; 
lignite 2.5. t457* metal content. 

TABLE VI.-Agriczdtural Prodz~ction Source: Indeks, .l4onthly Resiew of Yngosla~ Economic Statistics (Belgrade). 
(in ooo metric tons) 

Crops 

Maize 
Wheat 
Barley 

The main sources of Yugoslav imports in 1956 were: United States 
(27.37%), U.S.S.R. (14.9%) and the German Federal Republic (10%). 

+193~-39. The  main destinations o i  exports were: the German Federal Republic 

Item 

coal , , , , , 

~ ~ ~ ~ ~ ~ ~ ~ l *  , , , 
Lignite* . . . 
Crude petroleum . . 
Electricity 

(ooo,ooo kw.hr.) . 
Ironorei  . . . . 
Pigiron . . . , 

Crude steel . . . 
Copper ore. . . . 
Copper, electrolytic . 
T,ead-zinr ore . . . 
Lead, refined . . . 
Zinc, crude . . . 
Bauxite . . . . 
.4luminum . . . 

Trucks (units) . . . 

Cement . . . 
Sulfuric acid . . . 
Artificial fertilizers . . 
Tractors ' ' 

l'essels, 
sea-going (g.1.t.) . 

Cotton 1-arn . . . 
Woolen yarn . . . 

Collectivized sector: 
State farms . . . . . .  
Farms of agriciiturk~ inititutions and schools . . . 
Farms of nonagricultural organizations . . . . 

Producers' co-operatives: 
Peasant work co-operatives (S.R.Z.) . . . . . 
General agricultural co-operatives . . . , . 
Other holdings . . . . , . , . . 

Private sector: 
Holdings of members of the S.R.Z.'s . . . . . 
Individual farms . . . . . . . . . 

Total . . . . , . , . , , , . 

1939 

I,4Io 
4,312 
1,310 

L 

1,173 

235 
984 

12.5 
775 

10.7 
4.9 

719 
1.8 

- 

894 
23.2 
72.8 

- 

. . . 
18.9 

6.2 

No. 

914 
4j6 
141 

I, 511 

688 
1,028 
1,288 

3,004 

47,786 
2,319,709 
2,372,010 

Area (in ha.) - 
58G,000 
IIo,ooo 

8,000 -- 
704,000 

233,000 
107,000 
46,000 

386,000 

46,000 
10,921,000 -- 
12,057,000 

952 
6,272 
3,420 

37 

2,061 
878 
172 
368 

1,050 
I .  

851 
49.2 

7.2 
144 

1.9 

- 

1,169 
43.6 . . . 
- 
- 

194-955 

1,137 
7,682 
6,388 

257 

4,310 
1,398 

513 
805 

1,477 
24.8 

1 1,650 
75.6 
13.8 

791 
11.5 

1,j77 
70.0 

203.5 
2,000 

2,160 

,30,60o 

19.57 

1,227 
8,525 
8,255 

393 

6,252 
1,876 

714 
1,049 
1,953 

30.1 
1,763 

78.5 
29.5 

888 
18.1 

1,983 
123.9 
365.5 
. . . 

3,459 

. . . 

1956 
------ 

1,232 
8,442 
7,427 

294 

5,048 
1,725 

631 
887 

1,741 
2 j .  

1,726 
75.8 
19.9 

881 
14.7 

1,555 
106.7 
267.8 

2,961 
2,765 

54,300 
27.8 38.2 
13.0 / 10.7 

($7::) 

25,300 

850 

9,300 . . . 
... 
1,370 . . . 

. . . . . . 

... 
135 

2,400 . . . 
7jo 

6,450 
6,000 

112,000 
44.2 
13.1 

39.8 
11.3 

. . . 

. . . 
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*Mainly U.S. aid, but  also British and French. 
Source: Sfalisiics of F o r e i ~ n  Trade of the F.P.R. of Yugoslaz'ia (Belgrade, 1957). 

( r j . j % ) ,  Italy (14.2%) and Rumania ( I ~ , I % ) .  In 1956, 31.8% of cago, 1955) ; Fitzroy Maclean, Disputed Barricade (London, Toronto, 
Yugoslav imports mas represented by foodstuffs, 19.9% by machinery 1957) ; Milovan Djilas, T h e  X e w  Class (New York, London, 1957). 
and transport equipment, 15.9% by raw materials (maink textile fibres) Territorial pvoble+?zs: .4. E .  Moodie, Italo-Yugoslav Boundary (Lon- 
and 9.9% by mineral fuels and lubricants. Exports consisted of manu- don, 1g4j) ; ~ l i ~ ~ b ~ t h  Barker: Macedonia: I t s  Place in Balkan Power factured goods (27.6%), foodstuffs (2 j.7%), raw materials (23.7%)) po~i f i c s  ( ~ ~ ~ d ~ ~ ,  1950), (K. SM.) 
and beverages and tobacco (8.1%). YUXAWA, HIDEKI (1907- ) ,  Japanese physicist who 

TABLE IS.- Foreign Trade won the Nobel prize for physics in 1949 for investigations in theo- 
(in ooo,ooo of dinars: $ I = ~ O O  dinars) retical physics, especially the  theory of elementary particles 

(see PARTICLES. ELEIWENTARY: B r e a k d o w n  of Electrodyna?nics; 

T r a n s p o r t  and Communicat ions .- The contour of the land 
and the distribution o i  culcivated land and consequently of population 
explain the fact that communications are satisfactory only in the 
north of the country. In 1939 there were 9,647 km. of railway; in 
19j6 there were 11,735 km., including 2,909 km. of narrow-gauge track. 
The most important lines built after World War I1 were the Samac- 
Sarajevo standard-gauge line and the Trebinje-Niksic-Titograd narrow- 
gauge line. Highways in 195 5 totaled 81,681 km., including 3.359 k m  of 
concrete or asphalt and 48,389 km. of macadamized roads. In 1956 
there were 14,664 motor cars, 21,112 trucks and 2,705 buses. 

In Jan. 1957 the Yugoslav merchant marine had 2 2 2  vessels totaling 
325.373 gross registered tons, as compared with 41o,ooo g.r.t. in 1939 
and 13;,8oo g.r.t. in 1945 Among the Yugoslav seaports Rijeka is 
the largest: in 1956 its turnover of merchandise was 3,693,000 metric 
tons, including 7 4 6 . ~ 0 ~  tons in exports. 

Air transport figures (Yugoslav airways only) in 1956 were (1939 
in parentheses) : flights 7,084 (2,776) ; km. flown 3,1o1,ooo (623,ooo) ; 
passengers carried 93,911 (12,687) ; passenger-km. 47,574,000 (3,627,- 
coo) ; freight. ton-km. 779,000 (70,000). 

In 19j6 Yugoslavia had 16o,609 telephone subscribers and 710,694 
licensed radio receiving sets. 

F i n a n c e  a n d  Banking.- After liberation in 1944-45, there were 
seven legal currencies: Serbia had its dinars, Croatia its kunas, while 
in the areas annexed by greater Germany, Italy, Hungary, Bulgaria 
and Albania there were reichsmarks, lire, pengos, levas and leks. Under 
the conversion scheme put into force between April and June 194; a 
new dinar was introduced and exchanged at  zo old dinars for I new; 
Croatian kunas were converted at 40 to I and later at  IOO to I ; 
IOO lire were exchanged ior 30 new dinars, pengos at I to I and leks 
at  2 to I dinar. 

The total value of old currencies exchanged amounted to more 
than 2~o.ooo,ooo,ooo old dinars, as compared with a total circulation 
of 13.83~,ooo.ooo in 1940. The maximum amount which could be 
paid out in cash to any one holder was fixed at 5,000 new dinars, the 
balance being blocked for three months and subjected to a special 
graduated levy. The amount of new notes issued as the result of 
conversion was about 6,ooo,ooo,ooo dinars. The official exchange rate 
was fixed at ;o dinars to the U.S. dollar. By Dec. 19.51 the currency 
circulation amounted to 39.64o.oo0,ooo dinars, and on Jan. I ,  1952, 
the dinar mas devalued to one-sixth oi  its rate. This raised the ex- 
change rate in Yugoslavia of the U.S. dollar to 300 dinars and of the 
pound sterling to 840. 

In Dec. 1957 currency circulation was ~zG,ooo,ooo,ooo dinars and de- 
~ o s i t  monev zad.ooo.ooo.ooo dinars. 

TABLE X.-Federal Budgets, 1952-56 

Y e s o m ) .  H e  alas born  Jan. 23, 1907, in Tokyo. H e  graduated 
from Kyoto university in 1 9 2 9  I n  1935. while a lecturer a t  Osaka 
university: he proposed a new theory of nuclear forces in which 
he predicted the existence of mesons. or particles tha t  have masses 

I 19" 1952 i j 3  I 9  I 5  
' 1 I y 6  -- 

Imports  I I I 9 9 3 3 

(in ooo,ooo of dinars) 

I953 

~ncluding n-esternaid* 44,581 ! 30,393 , 41,172 27,076 34,196 
. . . , j3,618 73,958 , Sj,794 72,113 . 76,926 

Deiicit . . . i 61,49s 37,067 6 2 , 7 ~ 7  1 29,706 I 55,362 

Revenue . . . . 297,412 297,609 135,495 ' 344,576 309,063 / Expenditure . . . 1 306.102 1 292,434 421.790 359,294 1 355,103 1 

32,048 
97,0rI 
4 ~ ~ 3 ~  

BIBLIOGRAPHY.-R. W. Seton-Watson, The  Southern Slav Question 
(London, 1911) ; A. Mousset, Le Royauwze serbe-croate-slovdne (Paris, 
192.;) ; G. in der Maur, Die Jugoslawen einst und jetzt., 3 vol. (Vienna, 
1935-38) ; S. Graham, Alexander of Yz~goslavia (London, 1939) ; Carlo 
Siorza, F i f t y  Years o f  W a r  and Diplolrzacy in the Balkans (Sew York, 
London, 1940) ; S. PribiCeviC, Living Space: the Story o f  South- 
Eastern Europe (London, 1940) ; R. J .  Kerner (ed.), Yugoslavia 
(Toronto, Cambridge, 1949). 

World W a r  I I  and after: C. Fotitch, T h e  W a r  W e  Lost (Toronto, 
1948) ; Fitzroy Maclean, Eastern Approaches (London, 1949) ; S. Clis- 
sold, Whirlwind (London, 1949) ; Royal Institute of International 
Affairs, Tlze Soviet-Yugoslav Dispute (London, 1949); H .  F .  .Arm- 
strong. Tito and Goliath (Kern York, London, 19 51) ; J. Korbel, Tito's 
Conznzunisnt (London, 1951) ; K. Zilliacus, Tito oJ Yugoslavia (Lon- 
don, 1952) ; V. Dedijer, Ti to  Speaks (London, 1953) ; Joio TomaSevid, 
Peasants, Politics and Econonzic Change in  Yugoslavia (London, Stan- 
ford, Calif., 1955) : .4. F. Bonifaeif and C. S. Mihanovid, eds.! The 
Croatian :?Vation in  I ts  Struggle jor Freedom and Independence (Chi- 

b e h e e n  those of the electron and the 
The  discovery of one type of mesons among cosmic rays b y  

U S ,  physicists in 1937 suddenly established Yukawa's fame as the  
founder of meson theory, which later became a n  important par t  of 
nuclear and high energy physics. After devoting himself to  the  
development of meson theory,  he started work in 1947 on a more 
comprehensive theory of elementary particles based on his idea 
of the "nonlocal field." 

Yukawa was professor of theoretical physics a t  Kyoto from 1939 
to 1950 when he became emeritus, and in 1953 he  was made direc- 
tor of the newly created Research Insti tute for Fundamental  
Physics there. 

H e  was visiting professor a t  the  Insti tute for  Advanced Study, 
Princeton. X.J., 1948-49, and a t  Columbia university, New York 
city. 1949-53, 

In  1946 Yukax~a founded a new journal in English, Progress of 
Theovetical Physics. (IT. X.) 

Y U K O N  RNER.  The  headwaters of the Yukon river 
gather in a g ro tp  of lakes on the border between the Yukon Ter- 
ritory and British Columbia in Canada. I t s  length of 1,979 mi. 
makes it the fifth longest river system in Kor th  America. For  
about 700 mi. of its length it crosses southern and western Yukon 
Terri tory;  it then flows across central Alaska to  empty into the 
Bering sea. 

Atlin lake, with 308 sq.mi., a t  an  elevation of 2.200 ft.: is the 
largest of the headwater lakes. I t  drains into long and narrow 
Tagish lake (138 sq.mi.1, and combined with smaller Lake Ben- 
nett to the ~vest~irard,  they form the head~vaters of the Yukon 
river. Boats that  floated dolvn the Yukon river in the gold rush 
days at  the end of the 19th century used Lake Bennett as a start-  
ing point for river traffic, since it lies directly north of White pass 
which crossed the Coast mountains. The present White Pass and 
Tukon r a i l ~ ~ a y ,  with its southern terniinal a t  Skagway. Alaska. 
runs along the steep and scenic shores of Lake Bennett on the way 
to the Yukon capital of Whitehorse. 

The cold. glacier-fed waters of these several headwater lakes 
come together in the area between the villages of Carcross and 
Teslin. and then broaden out once more into Marsh lake. The  
outlet of blarsh lake is the real beginning of the Yukon river itself. 
South of \$'hitehorse the water rushes rapidly between the steep 
n-alls of Miles canyon and tumbles over rocky ledges in the White- 
horse rapids. This section was dammed in 1958 to produce hydro- 
electric poTTer. Although most maps showed this section of the 
river under the name Lewes river, locally it was always known as 
the Yukon river. The  Canadian government recognized local 
usage by changing the name after Tt70rld F a r  11. 

S o r t h  of Sl'hitehorse, the Yukon river is navigable for a dis- 
tance estimated a t  1.775 mi., to Bering sea. Because of numerous 
sand bars, shifting channels, and some fast water,  the boats which 
used the Yukon river were always shallow-draft vessels drawing 
only four or five feet. T h e  navigation season used to start  in 
about mid-May, after the ice broke up in Lake Laberge (87 
sq.mi.), and would continue into early October. IYith the im- 
provement in air transport  a f ter  World iVar 11. and the  comple- 
tion of an all-season gravel road between IVhitehorse! h l ayo  and 
Dalvson. water transport on the Tukon  river ceased in some years. 

S o r t h  of I\-hitehorse the Takhini river, which flows through a 
broad valley along which the Alaska highway was built, is the first 
major west bank tributary. Nor th  of Lake Laberge. Teslirl river 
joins the Tukon from the southeast. -4s the Tukon plateau, or 
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interior basin. broadens to the north~vard numerous other tribu- 
taries such as the Big Salmon. h'ordcnskiold and the Pelly add 
their x~aters to the Yukon. The Yukon river valley is broad and 
well-forested across central Yukon Territory. and the river itself 
meanders back and forth between islands and sand bars in the 
valley bottom. The only serious rapids in the river are found 
about 25 mi. N.  of Carmacks where Five Finger rapid is caused 
by rocky islands in the channel; 6 mi. beyond, Rink rapids tumble 
over submerged ledges. 

At the village of Minto, the Mayo highway bends to the north 
and crosses Pelly river. The small trading post of Selkirk is lo- 
cated at the junction of the Yukon and Pelly rivers. West and 
north of this junction the Yukon is a clear and gentle river, fre- 
quently flowing between high gravel banks, and having numerous 
islands in the river course. Silt-laden \Vhite river comes in from 
the west, draining from the glaciers of the St. Elias mountains in 
southwestern Yukon; and a few miles northward, the largest east- 
ern tributary. the Stewart, adds its waters. 

At Dawson the Klondike river enters from the east. It was 
along the Klondike, and particularly its south bank tributaries 
such as Bonanza, Eldorado and Hunker creeks, that gold was dis- 
covered in the fabulous days of the 1897-98 gold rush. 

I t  is about 320 mi. from Dawson to the next large tributary, 
the Porcupine, which joins the Yukon at the village of Fort 
Yukon, Alaska. In  Alaska, the Yukon river valley becomes very 
broad, and hills are sometimes 5 to 15 mi. from the river; the 
braided river has many channels which entwine through numerous 
low islands and sand bars. The flats end at  the Ramparts, where 
the river cuts through a low mountain barrier and once more flows 
between steep banks. 

At Tanana another main tributary, the Tanana river, comes in 
from the southeast. The Alaska highway follo\~s the Tanana river 
west of Yukon Territory, terminating at the city of Fairbanks, on 
the north bank of the river. Beyond Tanana it is about 800 mi. to 
the broad, swampy and lake-covered delta of the Yukon river. 
Low mountains rise north of the river, and the last large north 
bank tributary, the Koyakuk, drains out of the rugged mountains 
of Brooks range. Near its delta mouth the Yukon bends sharply 
north to empty into Norton sound, an arm of Bering sea. Apoon 
channel, the easternmost of many branching channels in the low 
delta, is the usual navigation route. Although the Yukon river 
was important as a transport route during the gold rush days at  
the turn of the 19th century, it has been mostly replaced by road, 
rail and air routes to the main towns along its course. (J. L. R.) 

YUKON TERRITORY is located in northwestern Canada, 
lying north of the province of British Columbia and east of the 
U.S. state of Alaska. Its southern boundary is the 60th par- 
allel of latitude and its western boundary is drawn along the 
141st meridian of longitude. The territory extends northward to 
the Beaufort sea and its eastern boundary mainly follows the 
drainage divide between tributaries of the Yukon river and the 
hlackenzie river .of the Northwest Territories. The territory 
occupies a strategic position in northwestern Xorth America, being 
on the Great Clrcle airline routes between the central United 
States and the orient and eastern Soviet Gnion. Area 20i,Oi6 
sq.mi.. of which 1.730 sq.mi. are inland '%kes. Pop. (1961) 14.628. 
The administrative capital is in the largest town, Whitehorse, pop. 
(1961) 5,031. 

PHYSICAL GEOGRAPHY 

Physiography.- The I'ukon is a mountainous region. The 
~ e s t  central part of the territory is occupied by an interior basin 
or dissected plateau. which slopes down toward Alaska. The 
Yukon river and its numerous branching tributaries flow in broad 
valleys below the general upland level of the flat-topped hills. 
These rivers drain the surrounding, higher, rugged mountains. T O  

the southwest rise the jagged, ice-capped peaks of the St. Elias 
mountains, which are partly in Alaska. Seven peaks there are 
above 15,000 i t .  and the range is crowned by the highest mountain 
in Canada, Mt. Logan, 19,850 i t .  To the southward the Coast 
and Cassiar mountains of British Columbia terminate in low 
mountains just north of the Yukon border. Eastward the jagged 

peaks and linear ranges of the Mackenzie and Selwyn mountains 
form a little-known barrier between the Yukon and Northwest 
Territories. Many peaks are above 7,000 ft. The barren. rounded 
peaks of the Ogilvie mountains rise along the northern rim of the 
central Yukon plateau. 

In  addition to the central Yukon basin, there are smaller basins 
or lo~ilands in the southeast and north. In  the southeast the 
Liard river lowland is a gap between the Rocky and Mackenzie 
mountains and is traversed by the Alaska highway. To the north 
the Porcupine river basin and Peel river plateau lie between the 
Ogilvie mountains and the northern Richardson and British moun- 
tains. X narrow, emergent coastal plain faces ice-covered Beau- 
fort sea and extends from the Mackenzie river delta westward 
into Alaska 

Climate.- In the valleys and basins the climate is subarctic, 
but in the mountains and uplands arctic climates prevail. There 
are only a few scattered weather stations in the Yukon and these 
are all located in settlements in the sheltered valleys so that  their 
data do not describe directly much of the mountainous Yukon. 
There are no climate records for the northern half of the Terri- 
tory. 

Average uinter temperatures are extremely cold over most of 
the Yukon but are somewhat milder in the southern sections which 
receive an occasional va rm air mass from the Pacific ocean. The  
rest of the Yukon lies under a cold high-pressure system much of 
the winter or is crossed by a flow of cold, relatively moist air 
from the northwest sources of the Arctic ocean or Bering sea. 
January average mean temperatures are belo\v - 20" F. a t  Dawson 
and - 10" to - 15' at Mayo but a t  Lf'hitehorse in the south are 
close to 0". These latter averages indicate southern Yukon win- 
ters are about the same as those of southern Manitoba. At some 
time in nearly every winter temperatures have dropped below 
-50" F and in some winters extremes of -65" have occurred. 
I n  1947 the airport at Snag, in western Yukon, recorded -81' F. 

Summer temperatures are na rm in the Yukon valleys. July 
average mean temperatures a t  Dawson are 60" F.. equal to aver- 
age summer conditions in the agricultural regions of the clay belt 
of northeastern Ontario. Every summer has extreme temper- 
atures above 80" F.  and occasional extremes above 90" F.  have 
been recorded. 

Average annual precipitation is low, as it is in other parts of 
northwestern Canada and adjoining Alaska. Between 10 to  15 in. 
of precipitation is recorded at the weather stations in the southern 
and central valleys; about 40% to 50% of it falls as rain during 
the four summer months. 

Vege ta t ion  a n d  A n i m a l  Life.-The valleys of the Yukon are 
clothed in a coniferous forest of the Canadian boreal forest. 
White spruce is dominant on the valley floors, and black spruce 
grows in the poorly drained areas; alpine fir and lodgepole pine 
are found along the Alaska highway across southern Yukon. 
Potentially commercial forests grow only on the lower slopes. up 
to about 3.500 i t .  altitude. and the upper tree line is a t  about 
4.500 to 5,000 i t .  The uplands and upper mountains of much of 
the Yukon are therefore barren and treeless. For several decades 
wood was cut along the banks of the Yukon river for the wood- 
burning river boats and wood is still the common local fuel in 
winter. The largest stands of potentially commercial forest are 
in the Liard vallev of southeastern Yukon. 

.A great variety of wild animal life roams the forests. The 
larger mammals include black, brown and grizzly bears; caribou, 
deer and moose; mountain goats and sheep. Timber wolves are 
common. The usual game b ~ r d s  are found. notably grouse and 
ptarmigan, and waterfowl include a wide range of geese, swans and 
ducks. The common fur-bearers trapped by the Indian population 
include muskrat, mink. marten, lynx, weasel, fox and fisher. Great 
numbers of squirrels are also taken. 

HISTORY 

The Yukon was the last major land mass area of Canada to be 
explored. Robert Campbell of the Hudson's Bay company ex- 
plored the Liard and Pelly rivers and headwaters of the Yukon in 
1840-48 and established fur-trading posts to deal with the local 
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Indians. ,4t the same time John Bell. of the same fur-trading com- 
pany, crossed from the Mackenzie river delta to the Porcupine 
river of northern 17ukon and established a trading post at Fort 
Yukon. in nha t  is now Alaska Because of hostility of the Indians 
the trading posts in southern Yukon mere abandoned in the 1850s. 
Ll'hen the United States bought Alaska from Russia in 1867 the 
Hudson's Bay company moved its trading post eastward along the 
Porcupine river to near Rampart House: nhen a boundary surrey 
indicated that the post n a s  still in Alaska it was abandoned. 

After the gold rushes to central and northern British Columbia 
in the l8GOs and 1870s. prospectors began to penetrate northnard 
into the Yukon in the 1870s and 1880s. Al!uvial gold was being 
obtained in good quantities on the L e ~ ~ e s .  Stenart and lo~ver 
Yukon rivers in the late 1880s and a few stores were opened to 
supply the increasing mining population. River steamers began to 
operate from the mouth of the Yukon river. bringing prospectors 
from Alaska. The fabulous Klondike gold rush began in 1897 
after gold was discovered in the gravels of several tributaries of 
the Klondike river. Dan-son City arose at the junction of the 
Klondike and Yukon rivers to supply and entertain the miners in 
the surrounding area. The boom town had a population estimated 
at  10.000 in 1900, ni th  about 22.000 in the nearby valleys. I t  has 
been estimated that about $100 000 000 nor th  of gold was ob- 
tained from the rich placer deposits of the Klondike region be- 
tween 1897 and 1904. Prior to 1895 the Yukon had been part of 
the unorganized N o r t h ~ ~ e s t  Territories, but in that year it nas 
made an organized district and a detachment of the Royal North 
ryest Mounted Police was placed at the Fortymile Creek mining 
centre. In  1898 it nas  made a separate territory. 

The economy of Yukon Territory nas  at its height a t  the turn 
of the 20th century River steamers to Dawson operated on both 
the upper and lower Yukon river. The Il'hite Pass and Yukon 
railway was completed in 1900, connecting the Alaskan port of 
Skagway a i t h  the head of water transportation at  Whitehorse. 
Early in the 20th century, however, the easily worked gravels of 
the Klondike area were depleted and miners began to drift away. 
The official Canadian census of 1901 reported 27 219 people in the 
territory but by the next census. in 1911. the population had 
dropped to 8,512. There mas a revival of mining after 1913 vhen 
lode deposits of rich silver-lead ores were shipped out of the Mayo 
region. About the same time gold production revived a little in 
the Dawson area folloning the introduction of dredges and the 
consolidation of claims. The trend in population and mining was 
dolvnward. hon ever, despite another revival in 1932 when drilling 
in the Klondike discovered some underground gravels rich in al- 
luvial gold. 

I n  1941 the Yukon population was only 4.914 when wartime ac- 
tivity brought another boom. The construction of airports for the 
northwest staging route to Alaska and the service road between 
the airports (which v a s  to become knonn as the Alaska highnay) 
brought a population of about 15,000 persons to lL7hitehorse. This 
boom collapsed at  the end of the mar but the Yukon was no longer 
as isolated as it had been during the Klondike period and by 1951 
the population of the territory had fallen only to 9,096. After 
that time an increased tempo of transportation development and 
mining exploration slovly increased the local population. 

GOVERNMENT 

tl'hen the Yukon act created a separate territory in 1898 it also 
gave local government under a commissioner and an appointed 
legislative council. In  later years the numbers in the council were 
increased and some XTere made elective. In  1919 the council nas 
reduced to three elected members holding a three-year term of 
office but after 1952 there nere  five elected councilors. The com- 
missioner administers the territory under the jurisdiction of the 
department of northern affairs and national resources in Ottana. 
The Yukon territorial council operates in a manner similar to 
that of the provincial governments but on a smaller scale. I t  
passes ordinances related to local civil government. licences and 
business. The federal government from Ottana still controls mat- 
ters related to the sale of lands and resource development. The 
enforcement of lan and order is the responsibility of the Royal 

Canadian Mounted Police. The federal cabinet approved the 
transfer of the seat of local government from Daxvson to White- 
horse in 1951 but the first session in the new capital did not take 
place until April 1953. 4 federal government order-in-council of 
May 1955 confir~iled the establishment of the Yukon local capital 
at Whitehorse. 

POPULATION AND SETTLEMENT 

'4s has been indicated, the population of the Yukon has fluctu- 
ated greatly. The largest share of the ~ h i t e  population is urban. 
living in several small settlement's along the southern and central 
river valleys. Whitehorse, pop. (1961) 5.031. is the largest to

w

n 
and chief transportation centre. I t  is the northern terminal of 
rail connections to the Pacific coast and the southern terminal of 
highnays leading north to Mayo. Dawson and beyond. The east- 
west Alaska highway passes through Whitehorse and it is the chief 
airport of northwestern Canada. 

Daxson. pop. (1961) 846, is a shadow of its former glory but 
still attracts some summer tourist visitors. Gold dredges operat- 
ing in the nearby Klondike river are the main economic support 
of the tonn. The village of hlayo, 11961) pop 332. is the supply 
and transport centre for the nearby Keno Hill mine. Other vil- 
lages such as Carcross. Carmacks and Selkirk are primarily trading 
posts Along the Alaska highway supply centres such as Watson 
Lake Teslin and Burwash have grown up around a few stores and 
service stations. 

The natlve Indian population of Yukon Territory has probably 
never been very large and totaled only 1,868 in 1959. The Indians 
of central and northern Yukon are part of the Dene or Athabascan 
tribe. mhich roamed over much of northwestern Canada. The 
Loucheux group follow a hunting and trapping life in the drain- 
age basin of the Porcupine and Peel rivers and have their largest 
village at Old Crow. The Kutchin group live in the Irukon river 
basin and have been more modified by continuous contact with 
whites. A different tribe. the Tlingits, occupy the headwaters of 
southern and southwestern Yukon, having pushed in from their 
former homes on the Pacific coast of adjoining Alaska. Although 
trapping is still carried on in winter, most of the southern Indians 
work as labourers or in some form of transportation during the 
summer. 

From time to time a few Eskimos are recorded in the Yukon 
census These have been occasional Eskimo families who lived in 
temporary camps on the arctic coast or in a semipermanent settle- 
ment on Herschel Island in Beaufort sea. 

NATURAL RESOURCES 

Minera l  Resources.-These have been the main support of the 
Yukon population and economy throughout the 20th century. 
Despite the decline in the producrion of gold, it is significant that 
the Klondike placers have produced for more than 60 years and 
are among the world's leading gold fields Although most of the 
alluvial gold comes from the dredges of the Dawson area, gold has 
also been produced in smaller quantities intermittently from 
streams across southern Yukon. 

li'ith the decline in gold values. the rich silver-lead ores of 
Keno Hill became the most valuable mineral resource of the 
Yukon Development of the mine Tvas assisted by the construc- 
tion of an all-season gravel road from Whitehorse to Mayo about 
1950: formerly the concentrates had to be moved by barge on the 
Stenart and Yukon rivers in the short summer season. Transpor- 
tation costs were still high, however, because the concentrates had 
to be carried by truck, rail. boat and rail again to the smelter a t  
Trail in southeastern British Columbia. 

Other mineral resources of the Yukon have been produced in- 
termittently Small amounts of Mesozoic bituminous coal have 
been mined near Carmacks for local heating. Copper a a s  mined 
near ll'hltehorse until 1920 and other marginal copper deposits are 
knonn in several places across southern Yukon. Tin and tungsten 
placers yielded some wealth occasionally. Sickel mineralization 
has been reported near Kluane lake and nickel and base metals are 
known in southeastern Yukon near the former Canol road. Asbes- 
tos deposits have been investigated northwest of Dawson. 



A g r i c u l t u r e  and Forestry.-Despite its northern latitude and 
climatic hazards hardy grain and vegetable crops can grow in the 
Yukon but the lack of a local market does not make agriculture 
profitable. The 1956 census reported a farm population of 40 
persons, only 16 farms in the whole territory and less than 1,000 
ac. under cultivation. Gardening is common at all of the settle- 
ments, however, and a good supply of local vegetables and small 
fruits are produced during the long days of the summer. Recon- 
naissance soil surveys indicate that there are at  least 100,000 ac. 
of arable land along the Alaska highway west of Whitehorse and 
probably 60,000 ac. in small patches along the terraces of the 
Yukon river. 

Forestry resources are of similar potential value rather than of 
immediate use. Estimates indicate that 40% of the Yukon is 
covered with forests and that 20% can be classed as productive 
and potentially commercial. Small sawmills supply local lumber 
to Whitehorse, Dawson and Mayo but the annual cut of forest 
products is small. (See also PhysicaE Geography: Vegetation and 
Animal Life, above.) 

A n i m a l  Resources.-The search for furs led to the first settle- 
ments in the Yukon in the middle of the 19th century. Since that 
time furs have been trapped by the small Indian population and 
by a few hundred white residents, but the annual catch of the 
Yukon is a very small portion of the Canadian total. The most 
-valuable pelts sent from the Yukon are squirrel, beaver, marten, 
lynx, mink and weasel. 

The hunting of game animals is permitted for all local residents 
who obtain a licence for a nominal fee and game meat makes up 
a large part of the local food requirements. Nonresidents, or visi- 
tors, may also hunt or fish upon the payment of a larger fee for 
a licence. 

O t h e r  Resources.-The Yukon is well supplied with water 
power. Most of the potential power is widespread in the head- 
waters of the many tributaries of the Yukon, Liard, Peel and Por- 
cupine rivers but is troubled by variations in seasonal flow. A 
diversion of the Klondike river supplies hydroelectric poner for 
the mining industry and homes in Dawson and a dam across the 
Yukon river a t  Miles canyon, south of Whitehorse, supplies the 
capital. 

TRANSPORTATION AND COMMUNICATION 

Until the middle part of the 20th century, water transport was 
the chief means of personal travel and freight movement in the 
Yukon; even in winter snow-covered trails connected with the 
frozen rivers to form transport lines. Air service, which had just 
started prior to World War 11, was expanded during the war, be- 
cause of the territory's strategic location. Roads were also con- 
structed, notably the Alaska highway and a road along the Can01 
pipeline from Whitehorse through the Mackenzie mountains to 
Norman Wells, Northwest Territories. The road to Norman 
Wells was abandoned for about a decade after the war but the 
western end was then improved and some bridges restored. With 
the improvements in roads and air service the water transport 
system lost freight and passengers and gradually declined. In  
some years there were no steamers operating on the Yukon river. 

A government telegraph system serves the Alaska highway and 
the highway to Dawson. The department of national defense and 
department of transport maintain radio stations for radio-tele- 
graph at  many points throughout southern Yukon and most im- 
mediate communication is by radlo. Bus service operates along 
the Alaska highway from Edmonton to Fairbanks; a railmay con- 
nects Whitehorse to Skagway and Pacific coastal steamers. 

See Department of Northern Affairs and Kational Resources, North- 
ern Affairs Administration, "Yukon Territory-History, Administration, 
Resources and Development" and D. F. Putnam (ed.), "The Canadian 
Northland," Canadian Regions, a Geograplzy of Canada, ch. 22  (1952). 
Both publications list additional references. (J. L. R.) 

YUMA, a city in the southwestern corner of Arizona, US., on 
the Colorado river a t  the mouth of the Gila; the seat of Yuma 
county. I t  is the centre of large irrigation districts which have 
created rich farming land from the desert. With a year-round 
growing season, agricultural products include lettuce, citrus fruits, 
cantaloupes and alfalfa. Manufactures include water softeners, 

fertilizer and building materials. The tourist trade is also impor- 
tant. Always a strategic river crossing, the site was probably first 
visited by the Spaniard Alarqon in 1540. Several Spanish settle- 
ments in the area failed and it was not until 1854 that the town 
was laid out. Known as Colorado City and Arizona City in its 
early years, Yuma was incorporated in 1871. Two years later a 
dispute with California over which state the city belonged to was 
settled in Arizona's favour. For comparative population figures 
see table in ARIZONA: Population. (W. F.  H . )  

YUMA DESERT (also known as the Sonoran desert and in 
part as the Colorado desert) is an arid region of northwestern 
Mexico and southwestern United States. I t  extends from about 
the 34th parallel (Blythe and Banning, Calif.) to the 26th (Topo- 
lobampo, Sinaloa) ; and from the mountains of southern California 
and Lower California east

w

ard to the Sierra Madre Occidental of 
Mexico and the mountains of central Arizona. 

I ts  scanty rainfall (less than ten inches per year, often under 
five) comes partly as summer thunderstorms and partly as winter 
frontal rain. Summers are exceedingly hot (maxima usually over 
110" F.) ; winters are warm (maxima 60" F. to 70" F., minima 40" 
F. to 50' F.).  Frosts occur, but are neither common nor severe. 

The area has typical mountain-and-basin topography : steep, 
rugged mountains rise abruptly above broad basins floored 
smoothly with gravel and sand. The northwestern extremity-the 
Coachella-Imperial valley-is an exceptional basin with its floor 
far below sea level. I t  and a few other basins have central salt 
lakes or playas; but most of the area drains to the sea. The few 
permanent streams (the Gila, Salt, Colorado, Yaqui and Fuerte) 
all have their sources in distant mountain areas. 

Despite the desert conditions, vegetation is surprisingly varied. 
Along dry stream courses, trees and tall brush are common. I n  
the north, basin areas have only scattered low shrubs, especially 
creosote bush (Larrea tridentata) and bur sage (Franseria del- 
toidea), but on the rocky hillsides, cacti are plentiful, including the 
giant saguaro (Cereus gigantea). In  Sonora, surprisingly thick 
growths of tall brush and cacti cover the entire landscape. 

A few primitive hunting and gathering Indians (Pima and 
Papago in Arizona and Papago, Seri and Yaqui in Sonora) still 
roam vast tracts. Modern irrigation permits commercial agricul- 
ture in the Coachella, Imperial, Colorado, Gila and Salt valleys 
(winter vegetables, cotton, flax, citrus fruits, dates and alfalfa) 
and in the Sonora, Yaqui and Fuerte valleys (wheat and cotton). 
The warm winters attract vacationers to resort cities like Palm 
Springs, Tucson and Phoenix, to scattered dude ranches and to 
the reservoirs along the Colorado river. See also MOJAVE DESERT. 

See Edmund Jaeger, North American Deserts (1957). (R. F. LN.) 
YUMAN, a speech stock of American Indians, named from 

the Yuma tribe, living about the lower Colorado river and occu- 
pying a distinctly desert habitat. The groups that belong are the 
Havasupai, Walapai and Yavapai of the mountains of western 
Arizona; the Mohave (q.v.), Yuma, Kamia and Cocopa (q.v.) 
in the Colorado river bottomlands; the Maricopa ( q . ~ . ) ,  Halchid- 
homa, Kohuana, Halyikwamai, once on the river but driven out 
and the remnants, except the Maricopa, lost to tribal identity; 
the Diegueiio to the rear of San Diego in California; and the 
Akwa'ala, Yukiliwa, Cochimi and other groups known under 
varying local names in Mexican California. Of these tribes, the 
most advanced were those on the Colorado, who have changed 
little since their discovery by Hernando de Alarqon in 1540. They 
have always been warlike and turbulent, but chiefly among one an- 
other. They are agricultural, marking the northwestern frontier in 
the continent of native maize farming. They make pottery but 
no b?iketry. They are divided into totemic patrilineal clans. 

YU-MEN, an ancient oasis town in northwest Kansu province, 
China, a t  the foot of the Nan Shan, watered by the Su-lo H o  
(Shuleh river), and a station on the old Kansu corridor caravan 
road. Yu-men, meaning "jade gate," was named for the nearby 
ancient "gate" at  the end of the Great Wall. 

Oil production began at  Lao-chun-miao, situated 40 mi. S.E. of 
Yu-men, in 1939 in one field of a 700-mi.-long petroliferous zone. 
Refineries were built, and until reached by the Sinkiang railroad 
from Lan-chou in 1956, petroleum products were moved eastward 
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and westward b y  t ruck  tanker  fleets. Expansion o f  t h e  original 
field began i n  1949. and a new field began production i n  1957. 
Irrigation sys tems  expanded agriculture, and Y u - m e n .  i n  t h e  early 
1960s,  was rapidly growing in to  a transport and petroleum centre, 
\iith refineries. by-product  plants, and oil-well machinery  plants. 

( J .  E .  SR.)  
YUNG LO ( C H C  T I  or C H ' E N G  T S U )  (1360-1424),  third em-  

peror o f  t h e  N i n g  dynas ty  ( see  C H I ~ A :  H i s t o r y ) .  His actual 
n a m e  mas C h u  T i  H u n g  Ti7u's f o u r t h  son. H e  was  granted the  
t i t le  prince o f  Y e n  i n  1370;  his seat o f  power was  a t  Peking 
( P e i p i n g ) .  W h e n  H u n g  W u  named his grandson C h u  Y u n - w e n  the  
heir designate upon  t h e  death o f  his  eldest son C h u  Pioa i n  1392, 
t h e  prince plotted act ively for  t h e  usurpation o f  t h e  throne.  B y  
m a k i n g  alliances w i t h  imperial officials i n  t h e  n o r t h  and w i t h  court 
eunuchs the  prince began his rebellion a f t e r  t h e  death o f  his  father, 
i n  1398. T h e  march  tomard Nanking  n a s  a tr iumphal one,  al- 
t h o u g h  great sections o f  t h e  nor th  were devastated.  Nanking was 
captured i n  1402. 

Once  o n  the  throne ,  t h e  usurper brought t h e  M i n g  dynas ty  t o  
t h e  zen i th  o f  i t s  power. A n n a m  was reincorporated in to  t h e  em-  
pire i n  1407;  Japan under Xshikaga Y o s h i m i t s u  paid t r i b u t e ;  cam- 
paigns were continued against the  Mongols ;  for  anhi le  t h e  Chinese 
controlled t h e  caravan route in to  Sinkiang; and Shahrukh  (1404- 
4 7 ) ,  T i m u r ' s  f o u r t h  son w h o  ruled a t  Herat  i n  central Asia. sent 
a n  embassy  t o  t h e  Ming  court .  Great  naval expedit ions,  seven 
altogether. \%ere sent be tween  t h e  years 1403 and 1433 t o  southeast 
Asia and as far a n a y  as A d e n  and the  Somali coast o f  Africa.  

Y u n g  L o  had n o  love  for  Nanking ,  and i n  1421 h e  m o v e d  the 
imperial capital t o  Peking.  ~ h i c h  was rebui l t ;  t h e  Forbidden city 
was  completed i n  1422. Another accomplishment was t h e  com- 
pilation o f  t h e  Yung-lo ta-t ien,  a great compendium ordered i n  
1403 and completed i n  1408. I t s  22.877 chapters i n  11,095 vol-  
u m e s  contained excerpts and entire works  pertaining t o  practically 
all subjects .  ( D .  B .  C H . )  

YUNG-NING : see N A N - N I N G.  
YUNNAN ( Y W N - N A N  S H E N G ) .  a mountainous plateau prov- 

ince o f  southxvest China averaging about  6.000 f t .  al t i tude.  b u t  
w i t h  i t s  western ha l f  (inaccessible and sparsely se t t l ed)  compris- 
ing deep  longitudinal gorges separated b y  ridges rising t o  over 
18,000 f t .  i n  t h e  north.  Area 154.054 sq.mi.; pop. ( 1 9 5 3 )  17.4i2.- 
737. T h e  Salween ( N u  chiang).  Mekong (Lan-ts 'ang chiang) 
and upper  Y a n g t z e  (Chin-sha chiang) rivers enter t h e  province i n  
t h e  northwest .  t h e  former  t ~ i o  flowing southward through Y u n n a n ,  
and t h e  latter looping eastward through northern Y u n n a n  into 
Szechwan.  I n  the  eastern h a l f ,  t h e  R e d  river ( Y u a n  chiang) runs 
southwest  in to  V i e t n a m ,  and tributaries o f  t h e  T a n g t z e  and Hsi  
chiang o f  south China cu t  t h e  plateau. A number  o f  lake basins in 
t h e  central sections f o r m  t h e  agricultural and politico-cultural 
heart  o f  t h e  province dominated b y  t h e  provincial seat a t  K'un- 
ming  ( q . ~ . ) .  Climatically, t h e  southerly lat i tudes,  together with 
t h e  h igh  al t i tudes,  provide a m i l d ,  springlike climate m o s t  o f  the 
year. w i t h  altitudinal zonation f r o m  tropical lowland valleys i n  the  
south  t o  alpine heights i n  t h e  north.  Rain fa l l .  which  is heaviest i n  
s u m m e r ,  averages f r o m  50-60 in .  i n  t h e  southwest  and south t o  
under  40 in.  i n  the- area south o f  K 'un-ming  and parts o f  t h e  north. 
W i n t e r s  are d r y ,  s u n n y  and mild.  I n  t h e  late 1950s there xvere 
about  7,000,000 ac. under cult ivation,  comprising o n l y  about  6.7% 
o f  t h e  total provincial area. Paddy  rice is t h e  dominant  summer 
crop. Other food crops include winter wheat ,  barley,  corn,  kao- 
liang, sweet potatoes and sugar cane. Industrial crops include 
c o t t o n ,  h e m p ,  tobacco and tree crops such as tea! tung  oil n u t ,  xa l -  
n u t ,  f ru i t s  and mulberry ,  t h e  latter for  s i lkworm culture. Opium 
and medicinal herbs also are produced. Extensive co f fee  tree 
planting was begun i n  the  late 1950s. Numerous  l ivestock such 
as yellow cattle and mules ,  as well as pigs are raised and Y u n n a n  
h a m  is famous  i n  China.  

Y u n n a n  has a variety o f  mineral resources: including the  coun- 
t r y ' s  largest reserves o f  t i n  and nonferrous  metals .  Coal is found 
i n  several areas, including Kuang-t 'ung ( f o r m e r l y  I-p'ing-lang) 
wes t  o f  K 'un-ming ,  and eastern Y u n n a n  where a n  est imated 1.500,- 
000,000 t o n  deposit was found .  T i n  is  main ly  mined  south o f  
K 'un-ming  a t  Ku-ch' iu,  Shih-p'ing and Meng- t zu ,  while large 

lead and zinc mines  are a t  T'ung-ch'uan i n  northeastern Y i innan .  
Narrow-gauge railroads connect  t h e  t i n  and coal mines  wi th  K 'un-  
ming .  vihile the  line northward t o  Szechwan is partially con- 
structed. K'un-ming is t h e  impor tant  industrial centre. w i t h  t w o  
small steel plants and numerous  light industries such as textiles 
and machinery. 

T h e  provincial area was t h e  site o f  t h e  early Nan-chao and T a - l i  
kingdoms.  I t  was completely conquered b y  Kublai  K h a n  i n  t h e  
14th century,  and became part o f  t h e  empire i n  t h e  17th century.  
h T u r k i s h  governor f r o m  H s i n  Chiang initiated t h e  conversion o f  
hundreds o f  thousands o f  wes t  Y u n n a n  people t o  Islam, xvho re- 
volted against Chinese oppression f r o m  1855-73 ( P a n t h a y  Rebel-  
l ion)  and maintained a n  independent  state i n  t h e  wes t  around 
Ta-l i .  During W o r l d  W a r  I 1  t h e  Burma road l i fel ine leading t o  
Szechwan was maintained through Yi innan .  

A f t e r  1949 thousands o f  Kationalist troops and adherents fled 
t o  southwestern Y u n n a n  frontiers and for  years af terward har- 
assed the Chinese C o m m u n i s t  government ,  o f t e n  f r o m  Burmese 
territory. About  60% o f  t h e  population are composed o f  m o r e  
than  50 minor i ty  ethnic tribes di f fering f r o m  t h e  Chinese w h o  
f o r m  the largest single group. M a n y  areas are organized in to  so- 
called minori ty  autonomous districts. Y u n n a n ' s  western borders 
n i t h  northern Burma are unset t led.  ( H .  J .  Ws.) 

YUNUS EMRE ( d .  1 3 2 0 ) ,  T u r k i s h  poet and m y s t i c ,  w h o  
has exercised a powerful  influence o n  T u r k i s h  literature, was 
born in Anatolia. T h o u g h  legend obscures t h e  fac t s  o f  his l i f e  h e  
seems t o  have traveled extensively,  meeting other great mys t ics  
o f  the  t i m e ,  and becoming a n  ardent follower o f  Jalal ud-din 
R u m i  and a leading representative o f  the  m y s t i c  m o v e m e n t  i n  
Anatolia. H e  n a s  venerated as a saint a f t e r  his death.  His poems,  
~ ~ h i c h  are main ly  devoted t o  t h e  t h e m e s  o f  divine love  and h u m a n  
dest iny.  are characterized b y  deep  religious feeling. I n  striking 
contrast t o  the divan poets, h e  wrote  i n  a straightforward,  almost  
austere. stvle and main lv  i n  t h e  traditional svllabic m e t r e  o f  fo lk  
poetry. His work  had a profound influence o n  later mys t ics  and 
inspired the  poets o f  t h e  T u r k i s h  renaissance o f  national poetry 
a f t e r  1910. 

See A. Golpinarli, Y z ~ n u s  Enzre Divani, 3 vol. (1943-1948) ; E .  Rossi, 
"I1 poeta mistico turco Y u n u s  Emre," Oriente Moderno, vol. 20 (1940). 

(E. I , )  

YUROK, a tribe o n  t h e  lower K l a m a t h  river, asserted b u t  
also disputed t o  b e  o f  Algonkin speech lineage, is  perhaps t h e  
nuclear group o f  the  northwest  Cali fornia Indian culture. principal 
others being t h e  H o k a n  Karok  ups tream,  t h e  Athabascan Hupa 
( q . v . )  o f  T r i n i t y ,  t h e  Chilula o f  R e d ~ v o o d ,  the  Toloma o f  S m i t h  
river, and the  Algonkin (? )  TViyot o f  H u m b o l d t  bay .  T h e  Y u r o k  
once numbered about  2,400 i n  over 50 villages; 500 remain.  

YURUCAREAN, a small group o f  tribes o f  S o u t h  American 
Indians, constituting a n  independent  linguistic s tock.  T h e  Y u r u -  
cares live i n  Bolivia o n  t h e  eastern slopes o f  the  Andes  and t h e  
lowlands along t h e  Chapark,  Isiboro and SecurC rivers, tr ibu- 
taries o f  the  kIamorC. T h e y  are a tal l ,  well-built f o l k ,  slightly 
lighter i n  colour t h a n  t h e  Quechua o f  t h e  highlands, w h o  gave 
t h e m  the  name b y  x ~ h i c h  t h e y  are k n o w n .  s ignifying " n h i t e  
men." Their  dress consisted o f  a poncholike garment.  without  
sleeves, o f  bast ,  decorated n i t h  geometric patterns printed b y  
means o f  large wooden  dies. T h e  Yurucares  are sedentary agricul- 
turalists and hunters.  living i n  open  thatched shelters. 

See A. D'Orbigny, L'Homme Americain (1839) ; L. E .  Miller, "The  
Yurucare Indians o f  Eastern Bolivia," Geog. Review, pp. 450-464 
( 1 9 1 7 ) .  

YUSAFZAI, a large group o f  Pathan tribes. originally immi-  
grants f r o m  the  neighbourhood o f  Kandahar,  n h i c h  includes those 
o f  the  Black mounta in ,  the  Bunerwals,  t h e  Swatis. t h e  people o f  
Dir and the  Panjkora valley,  and also t h e  inhabitants  o f  t h e  
Y u s a f z a i  plain i n  Peshanar district o f  t h e  S o r t h ~ i l e s t  Frontier 
province o f  India. T h r e e  sections o f  t h e  tr ibe,  t h e  Hassanzais, 
Akazais and Chagarzais, inhabit t h e  wes tern  slopes o f  t h e  Black 
mountain,  and t h e  Y u s a f z a i  country  extends t o  t h e  U t m a n  Khel  
territory. 

YUST, WALTER (1894-1960),  editor o f  Encyc lopedia  Byi- 
tannica, was born  i n  Philadelphia, Pa., o n  M a y  16, 1894. A f t e r  
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graduating from the University of Pennsylvania. Philadelphia. in 
1917. he worked for the Philadelpkia Eeeni fzg Ledges and later for 
newspapers jn Kern Orleans and for other publications. He be- 
came literary editor of the Pl~iladelplria Pztblic Ledges in 1926. In  
1929, upon writing a review of the 14th edition of Encyc loped ia  
Brita~z?zica, Yust came to the attention of its president. LVilliam 
Cox. The folloxving year he TTas named advertising manager for 
the encyclopaedia. He became associate editor in 1932 and in suc- 
cession to Franklin H .  Hooper m-as editor in chief of all Britannica 
publications from 1938 until his retirement in 1960-longer than 
any of his predecessors. He  died in Evanston. Ill., on Feb. 29, 
1960. 

Under his direction. Encyclopzdia Britannica. Inc., issued a 
number of important reference publications, and the company de- 
veloped and expanded its editorial program of continuous revision. 
The editorial department expanded from a small group who had 
worked on the 1929 edition to an organization of 250 staff mem- 

bers in Chicago and London, and 150 consultants and advisers in 
all parts of the ~vorld. See EXCYCLOPAEDIA. (J.  V.  D.) 

YVES, SAINT, OF BRITTAKY (1253-1303). x i s  born in 1253 
at Kermartin. near TrCguier. Brittany. His father was Hkloury, 
seigneur of Kermartin, and his mother Azou de Quenquis. I n  
1267 he xent  to Paris to study law, and ten years later to Orleans 
to study canon law. On returning to Brittany he ~ v a s  appointed 
ecclesiastical judge under the archdeacon of Rennes. In  1285 he 
was ordained priest and appointed first to the parish of Trkdrez 
and afterward to Louannec. where he died on May 19. 1303. H e  
was buried in the cathedral of Trkguier. and was canonized by 
Clement V I  in 1347. As a lawyer and judge he was famed for 
his rectitude and ~visdom and for his zeal in defending the cause 
of wido~vs and orphans. His feast is celebrated on XIay 19. Me 
is the patron saint of lawyers for he was "adcocntl is  e t  nopb la t ro ,  
res  nriranda poptrlo" (a la~vyer and not a thief, a marvel to the 
people). 



This letter together with Y was adapted by the Romans 
from the Greek alphabet after the conquest of Greece 
for use in Greek words borrowed or transliterated. I t  
mas the seventh letter of the Greek alphabet and had 
the form 1 or T. I t  was present in the Etruscan, 

Oscan, and Umbrian alphabets, and according to a tradition un- 
supported by actual inscriptional evidence it had at  one time been 
present in the Latin alphabet also, probably with the value of the 
voiced s which must have been an intermediate stage in the change 
of intervocalic s to r.  I ts  place in the alphabet was filled by the 
letter G adapted from C to represent the voiced velar stop. The 
letter corresponded to Semitic (zayin). 

The minuscule letter has generally retain$ the form of the 
majuscule, though in certain hands the form 2 has developed. 

The sound represented by the letter in Greek is not precisely 
known. I t  mas, a t  least in certain cases, a double sound and prob- 
ably varied in separate dialects as well as in different words be- 
tween z,  i, zd, dz or d;. I n  Latin it was probably the voiced sibi- 
lant corresponding to s and this value it has retained till modern 
times. ( B . . F . C . A . ;  J. W . P . )  

ZABRZE : see HIPI'DENBURG. 
ZACATECAS, a state of Mexico. Area 28.125 sq.mi.; pop. 

(1960) 798.232. I t  belongs T+-holly to the great central plateau, 
with an average elevation of about 7.700 i t .  The state is traversed 
in the west by lateral ranges of the Sierra nladre Occidental, and 
by numerous isolated ranges in other parts. There are no large 
ril~ers.  The climate is dry and generally healthful, Tmrm in the 
valleys and temperate in the mountains. 

The agricultural products are cereals. sugar and maguey; the 
first depends on the rainfall which often fails altogether, the 
second on irrigation in the lower valleys and the third doing best 
in a dry climate on a calcareous soil with water not far beneath the 
surface. 

Mining for silver, gold, mercury, copper, iron, zinc, lead. bis- 
muth, antimony and salt is carried on. The state's mineral wealth 
was discovered soon after the conquest, and some of its mines are 
among the most famous of Mexico, dating from 1546. blanuiac- 
tures are limited chiefly to the reduction of mineral ores; exi'rac- 
tion of rubber from guayule; making of sugar, rum, mescal, pulque, 
woolen and cotton fabrics; and some minor industries of the state 
capital, Zacatecas. Other principal towns are : Fresnillo ( 9 . v . )  , a 
silver and copper mining centre, Sombrerete, Concepci6n del Oro, 
and Tlaltenango. 

The state is traversed by rail, highway and air routes. Its 
principal attractions are the many ultrabaroque churches of the 
colonial period, paid for by the torrent of silver which rich men 
gave as they vied \r;ith each other in trying to erect the most lavish 
monumerlt possible. (J. A. Cw.) 

ZACATECAS, capital of the state of Zacatecas. Mex.. 442 
mi. by rail from Mexico City. Pop. (1960) 28.473. The city. 
a mining and agricultural centre. lies in a deep narrow ravine and 
has an elevation of 7J77 ft., although the surrounding table lands 
rise above 8,000 f t .  The high altitude and severe winds make the 
climate one of the least healthful in the republic. 

Zacatecas was founded in 1538, following the discovery of 
silver-bearing veins in the area in 1546 by Juan de Tolosa, and 
made a city in 1j85 by Phillip 11. The real de ~ i ~ i n a s  (mining dis- 
trict) of Zacatecas is credited with having yielded a fifth of the 
world's silver before the 19th century. . Its name is apparently 
derived from the Zacatec Indians and the Aztec Zacatldn (country 
where the Zacate grass grows.) 

The cathedral, which is noted for its highly carved portico, 
\\-as begun in 1612 and completed in 1752. I t  contained rich paint- 
ings from Europe and elaborate silver and gold work until the 
reforms of the 1850s and 1860s,  hen most of them were con- 

fiscated. The extensive Indian ruins of Chicomostoc. as yet largely 
unrestored, are 28 mi. T\'.IiT. of Zacatecas. ( J .  J .  J . )  

ZACCONI, LUDOVICO, Italian musical theorist. was born 
about the middle of the 16th century at Pesaro. the years of his 
birth and death being unknown. He  made his home in Venice, 
where he became an Augustine monk and was appointed lnaestro 
di cappella at  the church of his order. After a short time spent 
in c he service of IVilhelm. duke of Bavaria in 1592. and a longer 
period in Vienna with the archduke Charles, he returned in 1619 
to Irenice. Zacconi's fame is based on a single monumental work, 
the Prattica di mzisica utile e t  necessaria si a1 co?npositore . . . 
si anco a1 cantore (2 pt., Venice, 1596 and 1619). I t  is one of 
three standard theoretical w~orks of the Polyphonic period, the 
others being the Dodecaclzordon of Glareanus and the Mz~sicae 
activae ~hficrologz~s of Ornithoparcus; Zacconi's ~vork,  being the 
latest of the three, treats of the methods of the ripest period 
of the Polypho?jc school. 

ZACHARIA VON LINGENTHAL, KARL SALOMO 
(1769-1843), German jurist and politician who was distinguished 
both in the practical and academic fields, was born on Sept. 14, 
1769, at Aleissen in Saxony, the son of a lax~yer: and \vas educated 
there and at  Leipzig university. He  was professor of  lax^ at \Tit- 
tenberg (1798). and at  Heidelberg from 1507 till his death there 
on March 27, 1833. From 1820 to 1829 he mas a strongly Con- 
servative member of the new parliament of Baden. and it was the 
gro~vth of liberalism that induced him to retire in 1829 and there- 
after devote himself entirely to juridical work. The German uni- 
versities still had their old jurisdiction in legal questions of 
international importance, and Zacharia had referred to him such 
points as the claim of Sir Augustus d'Este to the dukedom of 
Sussex, and the dispute about debts due to the elector of Hesse- 
Cassel, confiscated by h-apoleon. He  was ennobled in 1842. 

His writings deal I\-ith almost every branch of jurisprudence, 
and relate to Roman, Canon, German, French and English la\$-. 
The first book of much consequence which he published was Die 
Einizeit des Staats zind der Kirclte ?nit Riicksiclit azif die Dezltsclze 
Reichsverfassz~ng (1797). a work on the relations of church and 
state, xi th  special reference to the constitution of the empire. In  
1806 appeared Die R7issensc/zaft der Gesetzbzlng, an attempt to 
find a new theoretical basis for society in place of the opportunist 
politics 1r;hich had led to the French Re\~olution. This basis he 
seemed to discover in something resembling Jeremy Bentham's 
utilitarianism. Zacharia's last work of importance was LTierzig 
Biicher v o m  Staate (1839-43), to which his admirers point as his 
enduring monument. 
B I B L I O G R A P H Y . - . ~ ~ ~ ~ ~ ~ Z ~ ~ ~ ~  Deutsche Biographie, vol. 44 (1898) ; F. 

von Holtzendorff-1-ietmansdorf, B~~cyclopadie der Rechtswissetzschaft 
(1870-il); R. von Mohl, Die Geschichte und Literatur der Staats- 
wisselzschajten (1855-58) ; C. Brocher, K. S .  Zachariae, sa vie et ses 
Euvres (18i0). 

His only son, KARL EDUARD ZACHARI;~ (1812-1894). also an 
eminent jurist, \vas born in Heidelberg on Dec. 24, 1812. and 
studied at Leipzig, Berlin and Heidelberg. H e  made Roman and 
Byzantine law his special study and traveled abroad extensively in 
his researches, visiting St. Petersburg, Copenhagen, London and 
Oxford. His Jus Graeco Ro?nanorzi?n (1856-54) and the Ge-  
schichte des griechisc1~-ro?iziscite~t Rechtes (1856--64j are of the 
greatest importance in the field of the history of Byzantine law, 
especially for his views on the Farmer's law (nontos gcorgikos), al- 
though A. A. Vasiliev criticized his work for overemphasizing the 
impact of the Slavs upon the internal customs of the Byzantine 
empire (see Biblioguaplty). He x a s  professor a t  Heidelberg uni- 
versity from 1832 to 1845, \\-hen he retired and lived thereafter on 
his estate in Saxony. There he died on June 3, 1894. 

For a list of Zacharia's works, see Allgemeine Deutsche Biographie, 
vol. 44 (1898) and the bibliography in A. A. Yasiliev's History o f  the 
Byzantine Empive (1952). ( J .  F.  LR.) 

ZACHARIAS, SAINT (d. 752). pope from 741 to 752; \\-as 
a Greek by birth and appears to have been on intimate terms ~v i th  
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Gregory III! whom he succeeded in Nov. or Dec. 741. Contem- ZAGHAWA: see KUBA. 
porary history dwells chiefly on his personal influence with the ZAGHLUL, (1860-1927)~ Egyptian patriot ,  came of 
Lombard kings Liutprand and Rachis, I t  lyas due largely to his fellahin stock in the district of Ibian, Gharbia province. H e  was 
tact in dealing these princes in a variety of emergencies that educated a t  the village school and a t  the university of E l  Azhar, i n  
the exarchate of Ravenna (g.v. j  was rescued from becoming part  Cairo. I n  1880. he became editor of the Oficial J o ~ f l t c ~ l .  Later  he  
of the Lombard kingdom. The correspondence between Zacharias was nominated a Moawin under the Ministry of the Interior and 
and Boniface. the apostle of Germany, shows how great was the eventually became chief of the Contentieux for the  province of 
influence of the pope on the events then passing in the Frankish Giza. Involved in the Arabi revolt, he was one of the  ,many no- 
kingdoms. In  7 5 1  he gave his moral support to the deposition of tables detained on the occupation of Egypt by British troops in  
Childeric 111. the last Merovingian king, and authorized Boniface 1882. I n  1884 he began to  practise a t  the bar,  and in 1893 became 
to anoint Pippin as king of the Franks. The action of Zacharias a judge in the native court of appeal. H e  became minister of 
in the transference of the royal croTvn to the house of Pippin education in 1906, and in 1910 minister of justice. A t  the  min- 
(Carolingians) established a precedent that was of the greatest istry of justice he made a charge of corruption against the  khe- 
significance in the future relations between pope and emperor, dive Abbas Hilmi, and was asked (1912) by Lord Kitchener t o  
and rTas of extreme importance to  the theorists and ~on t rove r -  rcsign. Zaghlul's evidence was insufficient, but he mas thought to have 
sialists a t  the time of the ~~~~~~i~~~~ (q,v,! controversy, zacha- been fundamentally justified, and his fierce opposition to British domi- 

nation was undisguised irom that time. He then became vice-president 
rias is known in the east for his translation of the Dialog~res of ,f the legislative assembly, 
Gregory the Great and for  his Catholic attitude toward the Icono- On the signing of the Armistice (Kov. 1918) Zaghlul, who had for 
clastic controversv. long been considered the principaI spokesman of the Nationalist party, 

H~ died on yIa;ch 14 or  22, 752. H~ is in the appealed to the residency in Cairo ior the recognition of Egyptian 
~ndependence, basing his demand on Pres. Woodrow Wilson's self- 

Roman martyrology on March 22. (R. E. McN.) determination policy and the British proclamation defining the status ZADAR, in Italian called ZARA, a t o ~ n  on the Dalmatian coast of the other countries liberated from Turkish rule by World War I. 
of Yugoslavia. 72 mi. X.W. of Split, stands on the north~vestern His proposal that he, with other representative Nationalists, should 
end of a lo\v-lying peninsula separated by the Zadar channel from visit London to press their views was refused by the government, and 
the islands Ugljan and Pasman, The inlet betLveen this penin- his attitude was so hostile that he and three others were arrested on 

March 8, 1919, and deported to Malta. This mas the signal for a 
suIa and the adjacent mainland forms a natural, deep-\vater bar- murderous outbreak in Egypt and serious disturbances (see EGYPT: 
bour. The  \-enetians made the town still more secure by digging History:  modern Period) .  Zaghlul and his friends were later released 
a deep ditch on the land\<,ard side. Zadar and its suburbs cover 35& by Lord Allenby, and a special mission under Viscount sfilner n-as 
sq.mi.: of which the inner town occupies nearly 9 sq.mi. sent to Egypt in Kov. 1919 to report on the situation. 

Zaghlul returned to Egypt early in 1921, where he represented the 
The ancient Liburnian town of Iader became Roman in loo B.C. extreme yationalist party in opposition to the more moderate ministry 

Spared in the Xvar and Slav invasion of Dalmatia (c.  A.D. boo), under the presidency of Adly Pasha. At the end of the year, \Then 
the t o ~ ~ n  became the capital of Dalmatia under the existing Byzan- trouble again broke out in Egypt, Zaghlul was arrested once more .and 
tine and remained  ti^^ till 882, after TvhiCh deported, first to Aden and then to the Se~chelles. In  Sept. 1922 he 

was transferred to Gibraltar, whence he was released on April 4, 1923, 
i t  had to pay to Croatia 110 ducats yearly for  possessions on Croa- on the grounds of ill-health. ..lfter the promulgation of the new 
tian territory. I t  became a Croatian protectorate in 923 but fell constitution, martial law was abolished and Zaghlul was free to return 
under the Venetian doge a t  the end of the century. There followed to Egypt. He was enthusiastically received, and in the elections of 
a long struggle fo r  Dalmatia betlTeen yenice. Croatia and Byzan- Jan. I924 his supporters gained an overx~rhelming majority. ~ e h i a  

Ibrahim Pasha resigned and Zaghlul formed a ministry. Conversations 
tium, the chief prize being Zadar, which came under Croatian to secure a settlement between England and Egypt took place in London 
rule for a short time a t  the end of the 11th century but then re- (Sept. zj-Oct. 3) between Zaghlul and Ramsay hlacdonald; Zaghlul 
verted to \-enice; and wars for Zadar between \.'enice and Croatia refused to modify his intransigent attitude, and no agreement was 
rvent on for  300 more years, ~ i ~ ~ l l ~  sold to  yenice by the croat- reached. On Kov. 19, 1924, Sir Lee Stack, the sirdar, was assassinated 

~~~~~~i~~ king in 1409 it remained Venetian till the end of the and Zaghlul was forced to resign. Nevertheless he became president 
of the new chamber of deputies. From that time the history of 

republic (1797). Zadar was then ceded to Austria, but passed Zaghlul Pasha is the history of F , ~ ~ ~ ~  ( q , v , j ,  
temporarily into French possession and formed part of the kingdom zaghlul died at  Cairo on ~ u g .  23, 192;. His health had long been 
of Illyria until 1813, when the French were driven out. Austria failing, hut he was to the end the life and soul of Egyptian nationalism. 
retained Zadar until in 1918 Italian troops entered the town, which ZAGREB, the capital of the Republic of Croatia in  the  federal 
was ceded to Italy by the treaty of Rapall0 ( 1 ~ ~ 0 j .  I t s  transfer- people's republic of Yugoslavia. and  the seat of a Roman  Catholic 
ence. when the rest of Dalmatia became Yugoslav, Tvas based on the archbishop. is situated between the slopes of the Lledvedica hills 
London treaty of 191 5 and justified by the large population and to the north and the Sava river to  the south. Pop. (1961) 327,319. 
by the continuity of Latin culture and speech. After Italy's The  old town is composed of the two settlements, Gradac and 
capitulation in JVorld STar 11. Zadar was occupied by the Germans. the Kaptol. The  new t o ~ ~ n  was extended toward the  south af ter  
Liberated by the Yugoslavs, on Nov. I ,  1944: it was subsequently in- the 17th century and its growth became particularly rapid during 
corporated in Yugoslavia. During the mar Zadar had suffered damage 1860-1 913, BetJveen 180; and I gIo  the population rose from 
from Anelo--1merican bombing, 7j?& of its buildings bring destroyed. 7.706 to 'i4,703, ~h~ ,.it>. continued to gro>l, between iVor.d \vars The population, which amounted to 22,844 in 1936, was reported as 
25,132 in 1961. I and 11. and after 1945 i t  spread on to the right bank of the  Sava 

The secularized church of S. Donato probably dates from the early which there f l 0 ~ - s  in an easterly direction, The  centre of the  new 
9th century. The cathedral is oi the 13th century and possesses some town is the Trg  Republike (Square of the Republic). F r o m  there  
fine Dalmatian silver work. radiate main streets and avenues with their modern buildings. T h e  

Zadar has well-developed industries: shipbuilding. distilleries, proc- city is most attractive, with many squares and parks (zrin- 
essed food (particularly tinned fish), fishing equipment, etc. In  19 j j 
a universit)- was founded. jevac: Botanical gardens, Tuskanac. Maksimir).  

See G. Dainelli, La Daln~aaia, with atlas (Novara, 1gr8),  1:. Brunelli, Zagreb is the cultural centre of Croatia. I t  is the seat of the 
Storia drlla citta di Za ia  ( Z a ~ a ,  1913), A. Nani, 30tiz ie  stoviche della Yugoslav Academy of Science and Arts. There are  a large uni- 
cittb di Zara (Zara, 1883). versity library, several picture galleries ~ i t h  old and modern paint- 

ZAGAZIG (Zakiizik), a town of Lower Egypt, capital of the ings and a collection of engravings. various museums, a university, 
province of Sharkia. Pop. (1957 mun. j  109.939. I t  is built on a and academies of arts, music and theatrical a r t ;  an  astronomic 
branch of the Fresh \Vater or Ismailia canal, and on the Al-3lo'izz observatory and a nuclear energy institute named a f t e r  Rudjer  
canal (the ancient Tanitic channel of the S i l e )  , and is 47 mi. Boskovic (see  BOSCO~ICH.  RUGGIERO GIUSEPPE). 
N.K.E.  of Cairo by rail. Situated on the Delta in the midst of a The city is a n  important junction of roads and railways f rom 
fertile district. Zagazig is a great centre o i  the cotton and grain western and central Europe to the Adriatic sea and southeastern 
trade of Egypt.  I t  has large cotton factories and the offices of Europe. I t  is connected b ? ~  airlines with many European capitals 
numerous European merchants. About a mile south of the town from the airport at  Lucko, 10 mi. from the town. Zagreb is one 
are the ruins of Bubastis ( q . z . ) .  of the most important industrial and .manufacturing centres of 



Yugoslavia. About 43% of the population is employed in industry, 
chiefly in the manufacture of machines. metal and electrotechnical 
products. textiles, chemicals, printing, leather and food. The 
Zagreb fair has an international character. 

History.-Zagreb was first mentioned in the documents of 1093, 
when Ladislas I, king of Hungary and Croatia, established the 
Roman Catholic bishopric there. Of the settlements that previ- 
ously existed on the site, the most important were Gradac (now the 
upper tonn)  and the Kaptol, between whom a bitter feud raged for 
centuries. After the Tatar invasion in 1242 Bela IV, king of Hun- 
gary and Croatia, proclaimed Gradac a free and royal town. Then 
began the building of fortifications of which the towers of 
Lotrscak. Popov Toranj and Kamenita Vrata have survived. The 
upper town contains among its notable buildings the Gothic church 
of St. Marcus. the baroque church of St. Catherine, the palaces 
Zrinski and Orsic, a former Jesuit monastery and the neoclassic 
Draskovic palace. The Kaptol, fortified after 1466, has a Gothic 
cathedral (13th-I jth century) in the sacristy of which is a fresco 
of the 13th century; the cathedral was restored at the end of the 
19th century. Near the cathedral is the archbishop's baroque 
palace with a chapel of St. Stephen (mid-13th century). 

As a political centre, Zagreb played an important role in the 
history of Croatia, especially in the 183os, the date of the Croatian 
national revival. I t  was also the centre of a strong Yugoslav 
movement of which Bishop J. G. Strossmayer ( q . ~ . )  was the 
intellectual inspirer. He was among the founders of the Southern 
Slav academy (186 j )  and of the Zagreb university (1874). 

On Oct. 29, 1918, a national assembly met in Zagreb and de- 
cided that all links with the Austrian empire and the kingdom of 
Hungary should be severed, proclaiming Croatia, Slavonia and 
Dalmatia (with Rjeka) an independent state. On Nov. 24 the 
national council proposed to proclaim the unification of Croatia 
with Serbia and Slovenia. In  1921 the city's administrative area 
was increased to 2 j sq.mi. and its population reached 108,338. 
Soon after the creation of a Yugoslav state serious differences 
arose between Croatian national aspirations for autonomy and 
Serbian tendencies to

w

ard centralization. Zagreb became the 
centre of an autonomous movement. In  April 1941, during World 
War 11, Zagreb became the capital of the newly created independ- 
ent Croatia. In April 1945 it was liberated from the axis powers 
by the Yugoslav partisan forces of Marshal Josip Broz (Tito) and 
became the capital of Croatia, one of the six component parts 
of the new federal people's republic of Yugoslavia. (See also 
YUGOSLAVIA : History.) (K. 5.-5.; Mo. 5.) 

ZAHARIAS, BABE (MILDRED ELLA) DIDRIKSON 
(1914-1956), U.S. athlete, one of the greatest of the first half of 
the 20th century, was a champion performer in basketball, track 
and field, and golf. Born June 26, 1914, a t  Port Arthur, Tex., 
she was a record breaker while still a high-school student. She 
was an All-American basketball player in 1930; won eight events 
and tied for a ninth in women's national track and field champion- 
ships from 1930 to 1932 (1930, baseball and javelin throws; 1931, 
80-m. hurdles, broad jump and baseball throw; 1932, 80-m. hur- 
dles, javelin and baseball throws, and tied for the high-jump 
title), and captured two events in the 1932 Olympic games (q v., 
for her records there), setting a new record in winning the javelin 
event and establishing a new U.S. outdoor mark in the 80-m. hur- 
dles. Miss Didr~kson turned professional in the mid-1930s and 
gave athletic exhibitions throughout the country. In  1935 she 
began playing golf (with amateur standing) and soon became the 
leading woman golfer in the U.S. In 1947 she won 17 straight golf 
titles, including the British Women's Amateur, of which she was 
the first U.S. winner. She later became a professional golfer. In 
1yj3 she underwent a cancer operation and appeared to be re- 
covered when she later won the U.S. National Open and All- 
American Open in 1954. In  1956 she again submitted to cancer 
surgery and died Sept. 27, 19j6, a t  Galveston, Tex. She married 
George Zaharias, the wrestler, in 1938. Her autobiography, This 
Life I've Led ( ~ g j s ) ,  reveals her as a delightful and courageous 
woman as well as a great athlete. (D. SR.) 

ZAHAROFF, SIR BASIL (1849-1936), financier and 
politician, was born in Mughla, Anatolia, of Greek parents, on 

Oct. 6, 1849. He was reputed to be one of the world's richest 
men. his fortune being built up from munitions plants, ship- 
building, oil and other enterprises. He exerted a strong if indirect 
influence during World War I and at  the Paris conference, being 
a close friend and political adviser of Lloyd George, Venizelos, 
Clemenceau and Briand. During this period he extended very con- 
siderable financial aid to the British and French governments, and 
later was honoured by these countries for his war services. He 
is said to have given Greece $Z.~OO,OOO a year during the Balkan 
War, and half that sum during World War I. To the American 
Near East Relief fund for refugee relief projects in Greece he 
contributed several thousand pounds and he gave ~,ooo,ooo fr. 
to France for the "save the franc fund." He established chairs of 
aviation at  the universities of Paris, Petrograd and London, and 
endowed the Marshal Foch professorship of French literature a t  
Oxford university and the Field-Marshal Haig chair of English 
literature at Paris university. He died Nov. 27. 1936. 

ZAHN, ERNST (1867-I~SZ),  Swiss novelist and poet, was 
born at  Zurich on Jan. 24. 1867. Long associated with his father 
in the management of the railway restaurant a t  Goschenen, a t  the 
entrance to the St. Gotthard tunnel, he became in turn councilor, 
judge and president of the diet of Canton Uri; but he later de- 
voted himself wholly to literature. His first book was Kiimpfe 
(1893), a romance; his most popular novel was Lukas Hoch- 
strassers Haus (1907). Other notable volumes are BlanchefEur 
(1923), Frau Sixta (1926), and two collections of short stories, 
Helden des Alltags (1906) and Das Licht (191 2). Herrgottsfiiden 
( I ~ o I ) ,  dealing with the St. Gotthard tunnel, was translated into 
English under the title of Golden Threads (1908). He died on 
Feb. 2 2 ,  19 j 2 ,  a t  Zurich. 

See a study by H. Spiero, Ernst Zahn (1927). 
ZAISAN ("Noble"). ( I )  A lake of the Kazakh Soviet Social- 

ist Republic. U.S.S.R., situated in a valley between the Altai range 
on the northeast and the Tarbagatai on the south, a t  an altitude of 
1,266 f t .  Its area is 707 sq.mi., and its surface is dotted with 
islands; it is 60 to 65 mi. long and 10 to 2 0  mi. wide and receives 
the drainage of ten rivers, including the Black Irtish and the 
Kendyrlyk; the White Irtish forms the northwestern outlet of the 
lake Roach, perch, carp, trout, nyelma and sterlet abound during 
the fishing season, May to August. The lake has a depth of 50 ft. 
and is navigable for steamers; and barges ascend the Black Irtish 
into Mongolia. (2) A town in the Kazakh Soviet Socialist Re- 
public, U.S.S.R., in 47" 32' N., 84' 56' E., situated on a route into 
Mongolia, a t  an altitude of 2 ,200  ft. I t  lies southeast of Lake 
Zaisan and south of the Black Irtish. Pop. 8,130. I ts  tanning 
and leather industry is important and it is a centre for trade be- 
tween Kazakhstan and Mongolia. Topolni Mis, on Lake Zaisan, 
acts as a port for it. 

ZAKOPANE, a town of Poland in Krakow province, situated 
amid superb scenery in the heart of the Tatra mountains; a health 
resort both in summer and winter; the most frequented holiday 
resort of Polish tourists and rock climbers. I t  has important ther- 
mal springs. The town lies 1,000 m. above sea level and has an 
alpine climate. Pop. (19 50) 20,600. 

Zakopane was occupied by Germany in Sept. 1939, but was re- 
turned to Poland in 194 j. 

ZALEUCUS, of Locri Epizephyrii in Magna Graecia (fl. c. 
660 B.c.), Greek lawgiver, is said to have been the author of the 
first written code of laws among the Greeks. The story has some 
familiar features. The Locrians were distressed a t  their own law- 
lessness; they commissioned Zaleucus, a slave, to draw up a code 
and he did so under divine inspiration. The code was a severe 
one of the Draconian type which remained unchanged for cen- 
turies. The story ends with the episode of the lawgiver commit- 
ting suicide on discovering that he had inadvertently broken one 
of his own laws. 

ZALMOXIS or ZAMOLXIS, a semimythical social and re- 
ligious reformer, regarded as the only true god by the Thracian 
Getae. According to Herodotus (iv, 94), the Getae, who be- 
lieved in the immortality of the soul, looked upon death merely 
as going to Zalmoxis. I t  is probable that Zalmoxis is Sabazius, the 
Thracian Dionysus or Zeus; Mnaseas of Patrae identified him 



ZAMA 
with Cronus. In Plato (Charmides, 158 B) he is mentioned with The battle opened, after preliminary skirmishing, with Hanni- 
Abaris as skilled in the arts of incantation. No satisfactory ety- bal's order to the drivers of the elephants to charge the  Roman 
mology of the name has been suggested. line. Scipio promptly countered by a blast of trumpets along 

ZAMA, BATTLE OF, 202 B.C. One of the most decisive the whole line. The strident clamour so startled and terrified 
battles in military history in its military result. Zama ranks above the elephants that many of them a t  once turned back on their 
any, save perhaps Waterloo, for its decisive effect on the course of own troops. This was especially the case on the left wing, where 
world history. For the defeat of Hannibal. the first and only true they threw the Numidians, Hannibal's best cavalry wing, into 
defeat in his career. left Carthage naked, and her surrender put an disorder just as they were advancing to the attack. Masinissa 
end to the long struggle b e t ~ e e n  Rome and Carthage (see PUNIC seized this golden opportunity to launch a counter-stroke, which 
WARS) for the mastery of the Mediterranean world. inevitably overthrew the disorganized opponents. With Masinissa 

The prologue to Zama had been the invasion of Africa by in hot pursuit, they were driven from the field, and so left the 
Scipio (q . v . ) ,  almost in defiance of the Roman senate nhich Carthaginian left wing exposed. The remainder of the elephants 
wished him instead to attack Hannibal, who still stood unconquer- wrought much havoc among Scipio's velites, caught by their 
able in Southern Italy. In Africa Scipio's brilliant series of vic- charge in front of the Roman line. But the foresight that had 
tories over less formidable generals had forced Carthage to sue provided the "lanes" and laid down the method of withdrawal was 
for peace before Hannibal could answer the summons of recall. justified by its results. For the elephants took the line of least 
But while the peace negotiations were being conducted in Rome, resistance, penetrating into the lanes rather than facing the firm- 
Hannibal landed at Leptis, whereupon the Carthaginians broke the knit ranks of the heavy infantry maniples. Once in these lanes 
truce, and Scipio's military position was gravely compromised- the oelites who had retired into the lateral passages, between the 
isolated on hostile soil and with part of his force detached to lines, bombarded them with darts from both sides. Their reception 
assist his ally Masinissa in securing his new kingdom of Numidia. was far too w a r n  for them to linger when the door of escape was 
Instead of awaiting Hannibal near Carthage, Scipio cut himself held wide open. While some of the elephants rushed right through, 
off from his base and marched on a divergent path into the interior. harmlessly, and out to the open in rear of the Roman army, others 
Security lies often in calculated audacity, and an analysis of the were driven back out of the lanes, and fled towards the Carthagin- 
military problems makes it  highly probable that his march inland ian right wing. "It was at  this moment that Laelius, availing him- 
up the Bagradas valley was aimed, by its menace to the rich in- self of the disturbance created by the elephants, charged the 
terior on which Carthage depended for supplies, to force Hannibal Carthaginian cavalry, and forced them to headlong flight. H e  
to push west to meet him instead of north to Carthage. By this pressed the pursuit closely, as likewise did Masinissa." Both Han- 
clever move he threatened the economic base of Carthage and nibal's flanks were thus stripped bare. 
protected his own, also luring Hannibal away from his military In  the meantime the infantry of both armies had slowly ad- 
base-Carthage. A complementary purpose was that this line of vanced on each other, except that Hannibal kept his third line 
movement brought him progressively nearer to Numidia, shorten- back. At first the Gauls and Ligurians had the balance of advan- 
ing the distance which Masinissa would have to traverse with his tage, through their personal skill in skirmishing and more rapid 
expected reinforcement of strength. movement. But the Roman line remained unbroken, and the 

I t  had the intended effect, for the Carthaginians sent urgent weight of their compact formation pushed the enemy back despite 
appeals to Hannibal to advance towards Scipio and bring him to losses. Another factor told, for while the leading Romans were 
battle, and within a few days he marched west, and arrived by encouraged by the shouts from the rear lines, coming on to back 
forced marches at  Zama. He then sent out scouts to discover the them up, Hannibal's second line-the Carthaginians-failed to  
Roman camp and its dispositions for defence-it lay some miles support the Gauls, but hung b w k  in order to  keep their ranks 
farther west. Almost coincidently Masinissa arrived with 6.000 firm. Forced steadily back, and feeling they had been left in the 
horse and 4,000 foot, and Scipio then broke up his camp and lurch by their own side, the Gauls turned about and fled. When 
moved to a fresh site near the town of Narragara, his position they tried to seek shelter in the second line they were repulsed by 
being well chosen tactically, and having water "within a javelin's the Carthaginians, who deemed it  essential to avoid any disarray 
throw." Hannibal also moved his camp forward to meet him. which might enable the Romans to penetrate their line. I n  a 

A parley between the two commanders led to no result, and short time the relics of the first line had dispersed completely, or 
both thereupon prepared to decide the issue by arms. The dispo- disappeared round the flanks of the second line. The latter, how- 
sitions made by the rival leaders have several features of note. ever, showed their fighting quality by thrusting back the Roman 
Scipio placed his heavy Roman foot-he had probably two legions first line-the hastati. In  this they were helped by a human 
-in the centre; Laelius with the Italian cavalry on the left wing; obstacle, the ground encumbered with corpses and slippery with 
and on the right wing Masinissa with the whole of the Numidians, blood, which disordered the ranks of the attacking Romans. Even 
horse and foot. The heavy infantry were drawn up in the normal the principes had begun to waver when they saw the first line 
three lines: first, the hastati; then the principes; and finally, the driven back so decisively, but their officers rallied them, and led 
triarii. But instead of adopting the usual chequer formation, with them forward in the nick of time to restore the situation. This re- 
the maniples of the second line opposite to and covering the inter- inforcement was decisive. Hemmed in, because the Roman for- 
vals between the maniples of the first line, he ranged the maniples mation produced a longer frontage and so overlapped their line, 
forming the rear lines directly behind the respective maniples of the Carthaginians were steadily cut to pieces. The survivors fled 
the first line-thus forming wide lanes between each two cohorts. back on the relatively distant third line, but Hannibal continued 

The Carthaginian had eighty elephants, more than in any pre- his policy of refusing to allow the fugitives to  mix with and dis- 
vious battle, and in order to terrify the enemy he placed them in turb an ordered line. 
front of his line. Supporting them, in the first line, were the The curtain now rose on what was practically a fresh battle. 
Ligurian and Gallic mercenaries, intermixed with Balearic and The Romans "had penetrated ta their real antagonists, men equal 
Moorish light troops. In  the second line were the Carthaginian and to them in the nature of their arms, in their experience of war, in 
African levies, their combined strength probably exceeding that of the fame of their achievements. . . ." Livy's tribute is borne out 
the first line. Finally, Hannibal's own troops from Italy formed by the fierceness and the long uncertain issue of the subsequent 
the third line, held back more than zoo yards distant from the conflict, which refutes the suggestion that Hannibal's "Old Guard" 
others, in order evidently to keep it as an intact reserve. On the was but a shadow of its former power-in the days of Trasimenus 
wings Hannibal disposed his cavalry, the Numidian allies on the and Cannae. The Romans had the moral advantage of having 
left and the Carthaginian horse on the right. His total force was routed two successive lines, as well as the cavalry and elephants, 
probably in excess of 50,000, perhaps 55,000. The Roman strength but they had n6w to face a compact and fresh body of probably 
is less certain, but if we assume that each of Scipio's two legions 24,000 veterans, under the direct inspiration of Hannibal. And no 
was duplicated by an equal body of Italian allies, and add Masin- man in history has shown a more dynamic personality in infusing 
issa's ~o,ooo,  the complete strength would be about 36,000. his own determination in his troops. The Romans, too, had a t  last 



ZAMBEZI 
a numerical advantage, not large, however-the forces were Below Kakengi are a number of rapids ending (13" 7' S.) in 
"nearly equal in numbers" according t o  Polybius-and in reality the Suapuma cataracts. At this point the river flows tumultuously 
still less than it appeared. For while all Hannibal's third line were through a rocky fissure, 
fresh, on Scipio's side only the triarii had not been engaged, and The first of its large tributaries to enter the Zambezi is the 
these represented but half the strength of the hastati or principes. Kabompo, a left-hand affluent. I t  joins the main stream in 14" 
Further, the velites had been so badly mauled that they had to be 26' S. A little lower down (14" 18' S.) the Zambezi receives 
relegated to  the reserve, and the cavalry were off the field, en- from the west the waters of a much larger stream than the 
gaged in the pursuit. Thus i t  is improbable that Scipio had at his Kabompo, namely, the Lungwebungu. The land, from 5,000 ft.  
disposal for this final blow more than 18,ooo or zo,ooo infantry, a t  the source, falls gradually to 3,600 i t .  a t  Kakengi-a distance 
less the casualties these had already suffered. of 220 mi. From this point until the Victoria falls are reached- 

His  next step is characteristic of the man--of his cool cdcuh- 500 mi.-the level of the Zambezi basin is very uniform, the fall 
tion even in the heart of a battle crisis. H e  sounded the recall to being in this distance 600 ft. only. Twenty miles below the con- 
his leading troops, and then, in  face of a n  enemy a t  hardly more fluence of the Lungwebungu the country becomes flat, and in the 
than a bow-shot distance, he not only reorganized his troops but rainy seasons is largely covered by floods. From the east the Zam- 
reconstructed his dispositions. His problem was this: against the bezi continues to receive numerous small streams, but on the west 
first two enemy lines the Roman formation, shallower than the is without tributaries for 150 mi., when the great river formerly 
Carthaginian phalanx and with intervals, had occupied a wider misnamed the Chobe, but known to the natives as Kwando or 
frontage, and so enabled him to overlap theirs. Now, against a Linyante, joins it (17" 47's.).  
body double the strength, his frontage was no longer, and perhaps The  Middle Zambezi.-The Victoria falls (9.v.) are reached 
less, than Hannibal's. His appreciation evidently took in this some 60 mi. below the Kwando confluence. The surrounding 
factor, and with it  two others. First, that in order to  concentrate country is formed of horizontal flows of basic lavas, which are 
his missile shockpower for the final effort i t  would be wise to make traversed by two well-marked sets of joints. Along these the r i v ~ r  
his line as solid as possible and this could be done because there has eroded a great canyon. The middle course of the river may 
was no longer need for  or advantage in retaining intervals be- be said to extend for 800 mi. below the Victoria falls to the Kebra- 
tween the maniples. Second, that as his cavalry would be return- basa rapids, where the Zambezi crosses the great East African 
ing any moment there was no advantage in keeping the ortho- escarpment, and enters the coastal belt. 
dox formation in depth and using the pincipes and triarii as a di- The  Lower River.-The lower Z a m b e z i 4 0 0  mi. from Kebra- 
rect support and reinforcement to his front line. The blow should bass rapids to the sea-presents no obstacles to navigation save 
be as  concentrated as possible in time and as wide as possible in the shallowness of the stream in many places in the dry season. 
striking force rather than a series of efforts. He, therefore, made This shallowness arises from the different character of the 
his hastati close up to form a ~0InPact  centre without intervals. basin. Instead o f ,  as in the case of the middle zambezi, flowing 
Similarly he closed each half of his principes and triarii outwards, mainly through hilly country with well-defined banks, the river 
and moved them forward extend the flank On either wing. He traverses a broad valley and spreads out over a large area. Only 
now once more overlapped the hostile front. The r61e of Scipio's at one point, the L~~~~~ gorge, 200 mi. from its mouth, is the 
infantry in the final phase was to  fix Hannibal's force ready for between high hills. ~h~~~ it  is scarcely 200 yd, 
the decisive manoeuvre to be delivered by the cavalry. For this wide. ~ l ~ ~ ~ h ~ ~ ~  it is from 3 to 5 mi. wide, flowing gently in 
161e violence and wideness of onslaught was more important than many streams, ~h~ river bed is sandy, the banks are low and 
sustenance. Scipio made his redistribution deliberately and un- reed-fringed. places, however, and especially in the rainy 
hurriedly-the longer he could delay the final tussle, the more time the streams unite into one broad swift-flowing 
he gained for  the return of his cavalry. I t  is not unlikely that ~b~~~ mi. from the sea the zambezi receives the drainage 
Masinissa and Laelius pressed the pursuit rather too far,  and so of Lake Nyasa through the river Shirk. on approaching the 
caused an unnecessary strain on the Roman infantry and on ocean, which it reaches in 50' S,, the Zambezi splits up into 
Scipio's plan. For Polybius tells us that when the rival infantries a number of branches and forms a wide delta, Each of the four 
p e t ,  "the contest was for  long doubtful, the men falling where principal mouths-~ilambe, K ~ ~ ~ ~ ~ ~ ,  ~~~b~ and ~ i ~ b ~ ~ - i ~  
they stood out of determination, until Masinissa and Laelius obstructed by a sand bar. 
arrived providentially at  the proper moment." Their charge, in Mileage of Navigable Water.-Zambezi, like all other large 
the  enemy's rear, clinched the decision, and though most of Hanni- African rivers, because of the bar at its mouth, the shallow- 
bal's men fought grimly to the end, they were cut down in their 

ness of its stream, and the and cataracts which interrupt 
ranks. Of those who took to flight few escaped. its course. Nevertheless, it is navigable (1) from the sea to the 

The  completeness of the victory left no room for a strategic Kebrabasa rapids, 400 mi,; ( 2 )  from ,-hiko& (above ~ ~ b ~ ~ b ~ ~ ~ )  
pursuit, but Scipio did not linger in developing the moral ex- to within 140 mi. of the Victoria falls, 700 mi.; (3) from the rapids 
ploitation of his victory. An immediate move on Carthage above the Victoria falls to the Katima Molilo rapids, 100 mi.; 
achieved its object, a bloodless capitulation. (4) above the Gonye falls to the Supuma cataract, 300 mi.; (5) ZAMBEZI, the fourth in size of the rivers of Africa, and the above the Supuma cataract, 120 mi. 
largest of those flowing eastward to the Indian ocean. I t s  length Several of the Zambezi affluents are also navigable; the sum of 
(taking all curves into consideration) is about 2,200 mi. The such navigable reaches within the Zambezi basin is nearly 4,000 mi, 
area of its basin, according to Dr. Bludau, is 513,500 sq.mi., Exploration of the River .The Zambezi region was known 
or rather less than half that of the Nile. The main channel is to the medieval geographers as the empire of Monomotapa and 
clearly marked from beginning to end. The river takes its rise the course of the river, as well as the position of lakes Ngami 
in 11' 21' 3" S., 24" 22' E.  The source lies in British territory and Nyasa, were filled in with a rude approximation to accuracy 
in a depression of an 

'Ountry 59000 ft. above the in the earlier maps. These were probably constructed from Arab 
sea, with bracken and Open forest' The water, 'Ike information. The first European to "isit the upper Zambezi was 
that of all the rivers of the neighbourhood, issues from a black David Livingstone in his exploration from Bechuanaland between 
marshy bog. Eastward of the source the water parting between 1851 and 1853, Two or three years later he descended the Zam- 
the Congo and Zambezi basins is a 

Of high bezi to its mouth and in the course of this journey discovered the 
ground, north and south, and running east Victoria falls. During 1858-60, accompanied by John (later Sir 
and west between 11' and 12" S. John) Kirk, Livingstone ascended the river by the Kongone mouth 

The Upper River'-The infant Zambezi, after pursuing a as far as the falls besides tracing the course of its tributary, the 
southwesterly course for about 150 mi., turns more directly south Shirk, and discove;ing Lake Nyasa. 
and receives on either side numerous small tributaries. A few See David and Charles Livingstone, Narrative o f  an Expedition 
miles above Kakengi (in 12" 24' S.1, the Zambezi, narrow, pic- to the Zambesi and its Tributaries (1865) ; A. de Serpa Pinto, How I 
turesque and tortuous, suddenly widens from 100 to 350 yd. Crossed Africa (1881). ( F .  R. C.) 
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ZAMBOANGA, a former province of the Philippine Islands, 

now divided into the provinces of Zamboanga del Norte (pop. 
[I959 est.] 205,443) and Zamboanga del Sur (pop. 433,967). The 
total population has increased by more than 70% since 1939. To- 
gether these provinces occupy the major part of the Zamboanga 
peninsula on the western side of the island of Mindanao. The 
border between the provinces is marked by a range of mountains, 
which culminates in Mt. Dapiak (8,586 it .)  in the northeast. Ma- 
jor stands of high-grade Philippine mahogany and other hardnoods 
are found here. Rice, corn and coconuts are leading crops while 
cassava and tropical fruits are secondary; in the late 1950s the 
cultivation of coffee and cacao mas developing. Gold, long known 
in Zamboanga del Sur. has not been produced commercially since 
1941. Coal. both soft and hard, is mined in limited quantities 
near Malangas, Zamboanga del Sur. Dipolog, a trading and fishing 
centre on the north coast, and Pagadian on the south coast are 
the respective provincial capitals. After 1948 there were sub- 
stantial movements of pioneer settlers from northern islands to 
these provinces, especially to the central portion of Zamboanga 
del Sur. (R. E. HE.) 

ZAMBOANGA, CITY OF, a chartered city on the south- 
western tip of Mindanao Island, Republic of the Philippines. The 
city is actually an extensive area that comprises 3 municipalities 
and 37 barrios (villages) in addition to the administrative centre 
(poblaci6n). The population (1959 est.) of the city was 126.570, 
with about 22,000 in Zamboanga poblaci6n. The city has a good 
port on Basilan strait, protected by Basilan Island; its large T 
wharf accommodates interisland and ocean-going vessels. Zam- 
boanga exports Philippine mahogany and other fine hardwood; it 
is also a centre for processing and exporting copra. 

A native settlement had long existed on the site when the Span- 
ish town was founded in 1635. Fort San Pedro, which protected 
the harbour and was a centre for expeditions against the Moros 
both under the Spanish and the American regimes. stands as a na- 
tional monument. The beauty of the poblaci6n with its Spanish- 
style buildings, two fine hotels, excellent beaches, mountainous 
backdrop and a climate cooler and less rainy than Manila's make 
this a favourite tourist spot. I t  is a centre for Moro handicrafts, 
a collecting point for shells (exported or used locally for button 
manufacture) and a modest fishing port. (R. E. HE.) 

ZAMIA, a genus of cycads that comprises about 30 species 
of small fernlike plants, native to tropical and subtropical Amer- 
ica. They have a turniplilre, mostly underground stem sur- 
mounted by a crown of leaves, one to t ~ l o  feet long, surrounding 
large fruiting cones. The crushed stems yield starch used for 
food, after washing to extract an alkaloid. T ~ v o  species, 2. 
jloridana and 2. pumila, known as coontie or comfortroot, occur 
in southern Florida. 

ZAMQRA, an inland province of Spain, one of the three 
into ahich the former province of Le6n was divided in 1833; 
bounded W. by Portugal and Orense, If. by Lebn, E by Valla- 
dolid. S. by Salamanca. Pop. (1950) 316,493; area 4,082 sq.mi. 
Zamora is traversed from east to west by the river Duero or 
Douro (9.v.); the Tormes also skirts the southwestern boundary 
for about 25 mi. Except in the northwest, where it is entered 
by two outlying ridges of the Cantabrian mountains, the Sierra de 
la Culebra and Sierra de Peiia h'egra, the surface is a level or 
slightly undulating plateau; its lowest point is 1.070 ft .  I ts  plains, 
especially the valley of the Esla, yield much grain and pulse; wine 
and flax are also produced; and on the higher grounds many 
merino sheep and goats are reared. 

ZAMORA, an episcopal city, and the capital of the Spanish 
province of Zamora; on the right bank of the river Duero 
(Douro). Pop. (1950) 35,392. I n  the early period of the Chris- 
tian reconquest Zamora was a place of considerable strategic im- 
portance. Ferdinand I of Castile and Leon in 1061 gave it to his 
daughter Dofia Urraca. After his death in 1065 his son Sancho I1 
disputed. possession with Urraca and laid siege to the city, but 
without success, although the famous Cid Ruy Diaz de Bivar mas 
among his warriors. Zamora became subject to Alphonso VI  in 
1073. Zamora occupies a rocky height overlooking the Duero, a 
little below its confluence with the Valderaduey. The river is 

crossed by a fine 14th-century bridge of sixteen pointed arches. 
The citadel of Zamora dates from the 8th century. The  small but 
beautiful Romanesque cathedral, one of four 12th-century 
churches, was completed about 11 7 5. 

ZAMOYSKI, JAN (1541-1605), Polish statesman, was the 
son of Stanislaw, Castellan of Chelm. and Anna Herburtowna, a 
noble Polish lady. After completing his education a t  Paris. Stras- 
bourg and at  Padua, where as rector of the academy he com- 
posed his celebrated work De senatz~ romano (Venice, 1563), he 
returned home in 1565, one of the most consummate scholars 
and jurists in Europe, and at  once entered politics. H e  played 
a leading part, after the death of Sigismund 11, in remodeling the 
Polish constitution and procuring the election of Henry of Valois. 
After the flight of that prince Zamoyski seems to have aimed 
at  the throne himself, but quickly changed his mind and supported 
Stephen BAthory, whose election he prepared and uhose foremost 
counselor he became. Appointed chancellor on May 1, 1576, im- 
mediately after the coronation. as wielki hetman, commander-in- 
chief, in 1580, Zamoyski strenuously supported Stephen during his 
long struggle with Ivan the Terrible. He also enabled the king 
in I585 to bring the traitorous Samuel Zborowski to the scaffold. 
On the death of Stephen, the Zborowski recovered their influence 
and did their utmost to keep Zamoyski in the background. At the 
election diet of July 9, 1587, however, Zamoyski triumphed over 
his rivals, and rejecting an offer from the Habsburgs of the title 
of prince, with the Golden Fleece and 20,000 ducats, procured the 
election of Sigismund of Sweden, son of Catherine Jagiellonica 
(Aug. 19). The opposite party immediately elected the Austrian 
archduke Maximilian, but Zamoyski routed and captured the arch- 
duke at  Byczyna (Jan. 24, 1588). 

From the first there was a certain coldness between the new 
king and the chancellor, Sigismund desiring an alliance with the 
Habsburgs, which Zamoyski feared. Friction became acute when 
Sigismund appointed an opponent of Zamoyski vice-chancellor, 
and made other ministerial chrtnges which limited his authority; 
though ultimately, with the aid of his partisans and the adoption 
of such desperate expedients as the summoning of a confederation 
to annul the royal decrees in 1592, Zamoyski recovered his full 
authority In 1595 Zamoyski, in his capacity of commander-in- 
chief, a t  the head of 8,000 veterans, dethroned the anti-Polish 
hospodar of Moldavia and installed in his stead a Catholic convert, 
George Mohila. On his return he successfully sustained in his 
camp a t  Cecora a siege by the Tatar khan. Five years later 
(Oct. 20, 1600) he won his greatest victory a t  Tirgoviste, over 
Michael the Brave, hospodar of Walachia and Moldavia. But 
beyond securing the Polish frontier Zamoyski would never go. 
He refused to wage war with Turkey even under the most favour- 
able circumstances, nor could he be drawn into the Holy league 
against the Ottomans in 1600, making conditions for Poland's co- 
operation which its allies could not possibly accept. Statesman 
though he was, Zamoyski cannot, with all his genius and valour, 
be called a true patriot. Sigismund was undoubtedly right when 
he attempted to reform the Polish constitution in 1605 by strength- 
ening the royal power and deciding all measures in the future by 
a majority of the diet. These reforms Zamoyski strenuously op- 
posed. His last speech was in favour of the anarchic principle 
of free election. H e  died suddenly at  ZamosC, June 3, 1605. 

ZAMUCAN, a group of tribes of South American Indians con- 
stituting an independent linguistic stock and occupying an area 
lying west of the Paraguay river in the Paraguayan and Bolivian 
Chaco. The most important tribes are the Zamuco proper (from 
whom the name Zamucan derives), the Guaraiioca, the Chama- 
coco, the Tsirakua and the Moro. Living in a subdesert area, they 
are seminomadic hunting people, only a few of whom practise 
agriculture. They construct flimsy temporary huts made of mats 
and, like all Chaco tribes, make bags and clothing from the fibres 
of the Bromelia plant. They are divided into limited bands con- 
sisting of a few families under the loose authority of a chief. The 
Chamacoco are the only tribe whose religious life is known. They 
have a cult devoted to the worship of a Supreme Goddess, mother 
of the universe, and propitiate the spirits by singing and dancing. 
At the close of the initiation ceremonies for young men, masked 
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men impersonate spirits a t  a great feast. Women are not allowed 
to observe these rites lest they die. Diseases are treated by 
shamans who are in close touch with the supernatural world. 

The ancient Zamucos have disappeared. Chamacoco who have 
come under the influence of white men have lost their aboriginal 
culture and are dwindling in number. The Tsirakua and the Moro 
of the northern Chaco and of Chiquitos (Bolivia) have remained 
hostile to whites and are practically unknown. See also INDIAN, 
LATIN-ANERICAN. 

See G.  Boggiani, "I Ciamacoco," Bolletino della Societci geografica 
italiana, ser. 3, vol. 7, pp. 466-510 (1894) ; A. Mktraux, "Ethnography 
of the Chaco," Handbook o f  South American Indians, vol. i (1946). 

(A .  Mx.) 
ZANESVILLE, a city of southeastern Ohio, U.S., 55 mi. E. 

of Columbus at  the confluence of the Muskingum and Licking 
rivers; the seat of Muskingum county. Zanesville's outstanding 
landmark is a Y-shaped concrete bridge completed in 1902 to con- 
nect the east bank of the Muskingum with both sides of the Licking 
on the west bank. The site was on the route of Zane's trace, a 
road from Wheeling, W.Va., to the Ohio river opposite the town 
of Limestone, now Maysville, Ky., cleared by Ebenezer Zane under 
act of congress of 1796. Zane, who received land in payment for 
opening the road (later a part of the old national road), staked 
out a section at  the present city but later sold it to his son-in-law 
John McIntire who, seeing the advantages of the water power and 
transportation facilities, laid out the town in 1799 and named it in 
honour of Zane. Through McIntire's efforts it became the county 
seat in 1804 and from 1810 to 1812 was also capital of Ohio. I t  
was incorporated as a city in 1850 and has a council-manager form 
of government, in effect since 1958. 

From the early 19th-century stoneware industry grew several 
pottery and tile plants that made Zanesville "the clay city" from 
1890 to 1930. After World War I1 its industry became more di- 
versified, including not only a large tile plant but also plants for 
the manufacture of glass, electrical equipment, sheet metal, alloy 
steel, batteries, farm machinery and cement. Zanesville also has a 
branch of Ohio university (see OHIO: Educatio~z) ; Muskingum, a 
Presbyterian college chartered in 1827, is located 16 mi. E .  a t  New 
Concord. The city has a municipal auditorium and stadium, radio 
and television stations and an art institute. As a result of the 
1913 flood in the Muskingum valley, congress authorized a net- 
work of 14 reservoirs which was completed in 1938; the Dillon 
dam and reservoir, 4 mi. N. of Zanesville on the Licking river, 
was completed in 1960. 

The  novelist Zane Grey ( q . v . ) ,  a descendant of Ebenezer Zane, 
was born in Zanesville. For comparative population figures see 
table in OHIO: Population. (N. F. S.) 

ZANGWILL, ISRAEL (1864-1926), Jewish man of letters, 
was born in London on Feb. 14, 1864. His early childhood was 
spent in Plymouth and at  Bristol. When he was nine his parents 
settled in Spitalfields, and he entered the Jews' Free school, where 
eventually he became a teacher while working for his university 
degree. He soon gave up teaching for journalism, however. 

H e  made his literary reputation with a novel, The Children of 
the Ghetto (1892), followed by Ghetto Tragedies (1893); 
Dreamers of the Ghetto (1898); and other tales and novels of 
great interest dealing with Jewish life. The Children of the Ghetto 
was produced as a play in New York city with success in 1899, 
and was later extensively played both in English and Yiddish. 

H e  was greater as a playwright than as a novelist, and was a 
skilful painter of Jewish ideals and problems. Merely 1Wary Ann 
(1903) and Too Much Money (1918) represent his lighter gift; 
The   melting Pot  (1908), The War God (1911) and others deal 
with serious social questions. Zangwill was an outstanding per- 
sonality in the Jewish world. He was a t  one time president of the 
Jewish Territorial Organization for the Settlement of Jews Within 
the British Empire, and later a fervent supporter of the Zionist 
movement. He died on Aug. 1, 1926. 

ZANTE (ZAKYKTHOS ; anc. ZACYNTHUS) , southernmost of 
the Ionian Islands, west of Greece, 25 mi. long, about 12 mi. broad 
and 64 mi. around, with an area of 154 sq.mi. and a population in 
1951 of 38,054. Zante lies 8 mi. S. of Cephalonia (Kefallinia), 

forming with it, Leucas (Leukas) and Ithaca (Ithake) a crescent- 
shaped group, the crest of a submerged limestone ridge facing the 
Gulf of Patras. Zante is of somewhat irregular oval shape, in- 
dented by a deep inlet a t  its south end. A wide fertile central plain 
is skirted on the west by bare limestone hills 1,000 to 1,200 f t .  
high, which fall gently landward, but with steep sea cliffs culminat- 
ing northward in Mt. Skopos (anc. Elatos, 2,461 ft.). On the 
east the plain is also limited by a low ridge. These hills are still 
densely clothed to the summit with olives, figs, myrtles, laurels, 
oranges, aloes, vines and other subtropical plants. The central 
plain is an almost continuous stretch of gardens and vineyards, 
with a few cornfields and pastures. The peculiar dwarf vine, the 
currant (from Corinth) of commerce, is the staple export of 
Zante, as of the neighbouring mainland. I t  grows to 3 ft., begins 
to yield in seven years and lasts a century. Earthquakes are fre- 
quent and at times disastrous. Other volcanic indications are the 
oil springs on the coast and in the bed of the sea near Cape Skinari 
on the north. and especially the bituminous wells in a swamp near 
the coast village of Chieri. 

Zante, capital and seaport, on the east side, with a populatibn 
(1951) of 11,126, occupies the site of ancient Zacynthus, said to 
have been founded, like the neighbouring citadel of Psophis, by 
Zacynthus, son of Dardanus, a legendary Arcadian chief. 

Traditionally Zacynthus belonged to Ulysses, king of Ithaca, 
and was peopled by settlers from Achaea or Arcadia. I t  figures 
occasionally in history as a base for belligerents. Thus during the 
Peloponnesian War and again in 374 B.C. the Athenians used i t ;  
in 357 it was the headquarters of Dion on his expedition against 
Syracuse; in 217 it was seized by Philip V of Macedon. The 
Romans captured it in 211 but restored it temporarily to Philip; 
in 191, to keep it out of the hands of Greek powers, they annexed 
it themselves. Under the Roman empire, Zante was included in 
the province of Epirus. In  the 11th century it passed to the Nor- 
man kings of Sicily; after the fourth crusade it belonged at  various 
times to the despots of Epirus, the emperors of Constantinople 
and the Orsini counts of Cephalonia. After remaining from 1357 
to 1482 in the hands of the Tocco family it became a Venetian 
possession. In 1797 it was ceded to France, and after a short 
occupation by the Russians was brought under British protection; 
in 1864 it was ceded with the other Ionian Islands to Greece. 
During World War 11, it was occupied by Italy. 

ZANZIBAR, a sultanate and British protectorate of east 
Africa. The sultanate, formerly of a much larger extent (see 
History), is now reduced to the islands of Zanzibar and Pemba, 
some adjacent islets and the nominal sovereignty of a strip of coast 
line-10 mi. deep-forming the protectorate of Kenya (see 
KENYA). The collective area of the sultanate (Zanzibar and 
Pemba) is 1,020 sq.mi. 

Topography.-The island of Zanzibar is situated in 6" S. lati- 
tude and 39" E .  longitude, and is separated from the mainland of 
Africa by a channel 226 mi. across a t  its narrowest part. I t  is the 
largest coralline island on the east coast of Africa and forms part 
of a coralline reef extending from Pemba (9.v.) to the north down 
to Mafia in the south and constituting a sort of outer coast line to 
the main continent. The island of Zanzibar is about 52 mi. long 
and approximately 27 mi. broad (maximum measurements) and 
has an area of 640 sq.mi. About 4 mi. off the northwest coast of 
Zanzibar and forming part of the coral reef is the densely wooded 
island of Tumbatu. The island of Zanzibar is not exclusively of 
coralline formation; in the central parts of the island there are a 
number of gently sloping heights of reddish ferruginous clay, the 
highest of these being the Mazingini ridge (390 ft.) .  

The seasons are well defined. From December to March the 
northeast monsoon blows and the climate is hot and comparatively 
dry. Heavy rains fall during April and May. The coolest and 
driest period of the year is from June to October, when the south- 
west monsoon is blowing. The lesser rains fall in November and 
December. Normal annual rainfall is about 58 in., the precipita- 
tion in the western part of the island being heavier than in the 
eastern. The climate is tropical, but throughout most of the year 
the heat is tempered by sea breezes which blow with great regu- 
larity except daring the period of the change of the monsoons. 
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F l o r a  a n d  Fauna.-Very little now remains of the extensive 

forests which formerly covered the island. The western part has 
been cleared for cultivation and the eastern part is mostly covered 
with low scrub. 

Among cereals rice is the most ubiquitous crop, both the swamp 
and the hill varieties being planted. The next most important are 
maize, sorghum and millet. Vegetables include cassava, sweet po- 
tatoes, pumpkins and various kinds of beans and peas. Sugar cane 
is still popular, though not cultivated as extensively as formerly. 
Zanzibar also enjoys a great variety of tropical fruits. Though 
clearances for clove and coconut plantations have in the past led 
to much disafforestation, a number of solitary giant trees have been 
left and also a few small forest belts. The largest of these is a t  
Jozani, in the southern portion of the island and is about 2 4  sq.mi. 
in area. 

Among the mammals of Zanzibar are a few species of monkey, 
including the Colobus kirkii, now virtually extinct. Two species 
of lemur are quite common. The African bush pig is found in 
the less populated districts. The carnivora include the leopard 
(still to be found in the more remote areas), the civet cat, genet 
cat and the mongoose. Rodents are not numerous, the most com- 
mon being the squirrel and giant rat as well as the ubiquitous house 
rat and mouse. Insectivora include the elephant shrew (first found 
in Zanzibar) and the shrewmouse. Among the birds are many 
beautifully coloured tropical forms; game birds are not common. 
There are very few poisonous snakes but pythons are common, and 
a few specimens of cobra and adder have been found. The lizards 
include the giant monitor. 

HISTORY 

The past history of Zanzibar has been to a very large extent 
shaped by two things, namely: ( I )  the monsoons; and (2) its close 
proximity to the main continent. The regular annual recurrence 
of the monsoons has made possible its close connection with India 
and the countries bordering the Red sea and the Persian gulf. The 
close proximity of the island to the continent has made it a suitable 
jumping-off point for trading and exploring ventures not only along 
the coast of east Africa but also into the interior of the continent. 

Though the first references to Zanzibar occur only after the 
rise of Islam. there would zppear to be little doubt that its close 
connection with southern Arabia and the countries bordering the 
Persian gulf began long before the Christian era. I t  is possible 
that it is the island of Menuthias which is mentioned in the Greek 
treatise known as the Pertplus and written about A.D. 60. Zanzibar 
is first mentioned in the 11th century when one of the Persian 
rulers of Kilwa fled before some invaders and took refuge in Zanzi- 
bar. A Kufic inscription at  Kisimkazi at the south end of the island 
records the founding of a mosque by a local ruler in A.H. 500 (A.D. 
1107). Writing at  the beginning of the 13th century, the Arab 
geographer lTakut records that in his time the people of Lenguja 
(viz., Lnguja, the Swahili name for Zanzibar) had taken refuge 
from their enemies on Tumbatu, the inhabitants of which mere 
bloslems. At the close of the I 5th century sultans ruling in Zanzi- 
bar more than once intervened in disputes as to the succession to 
the sultanate of Kilwa. Native traditions go to show that at this 
date there was more than one ruler in the southern portion of Zan- 
zibar Island and that the northern portion thereof was ruled by a 
Sheha living on Tumbatu. 

In I 503 Zanzibar Island was attacked and made tributary by 
the Portuguese and appears to have remained in that condition for 
about a quarter of a century, though the Portuguese frequently 
found great difficulty in collecting their dues. Thereafter the re- 
lations between the rulers of Zanzibar and the Portuguese seem to 
have been those of allies, the people of Zanzibar more than once 
co-operating with the Portuguese in attacks upon Mombasa. In  
1571 the then "king" of Zanzibar, in gratitude for Portuguese as- 
sistance in expelling certain African invaders, donated the island 
to his allies, but the donation was never implemented. A Portu- 
guese trading factory and an Augustinian mission were established 
on the site of the modem city of Zanzibar and a few Portuguese 
appear also to have settled as agriculturists in different parts of the 
island. When the Arabs captured Mombasa in 1698 all these set- 

tlements were abandoned and (except for a brief Portuguese re- 
occupation in 1728) the island came under the domination of the 
rulers of Oman. For more than a century those rulers left the gov- 
ernment of Zanzibar to local hakims (governors). The first sultan 
to take up his residence in Zanzibar was Said bin Sultan, who ar- 
rived there in 1828 and subsequently greatly extended his influence 
along the whole of the east African coast from Mogadishu as far 
south as Cape Delgado. On Said's death in 18j6 his son Majid 
succeeded to his African dominions, while another son, Thuwaini, 
succeeded to Oman. 

As the result of an award made in 1861 by Lord Canning, gov- 
ernor general of India, the former African dominions of Said were 
declared to be independent of Oman. Majid died in 1870 and was 
succeeded by his brother Barghash (Burgash). Toward the end 
of the latter's reign the mainland dominions of the sultans of Zan- 
zibar suffered dismemberment. The coastal territories were di- 
vided among the European powers. Barghash died in 1888. Both 
he and Majid had acted largely under the influence of Sir John 
Kirk ( q . ~ . ) ,  who was British consular representative a t  Zanzibar 
from 1866 to 1887. I t  was by Kirk's efforts that Barghash con- 
sented in 1873 to a treaty for the suppression of the slave trade 
throughout his dominions. Had an offer made by Barghash in 1877 
been accepted, the whole of his mainland territories would a t  that 
date have been leased to a British company. 

Br i t i sh  Protectorate.- In 1890 what was left of the sultanate 
was proclaimed a British protectorate, in conformity with conven- 
tions whereby France and Germany recognized the supremacy of 
British interests in Zanzibar and the British government agreed to 
renounce all claims to Madagascar in favour of France and ceded 
Heligoland to Germany. In the same year a constitutional gov- 
ernment was instituted under British auspices with Sir Lloyd 
Mathews as first minister. In  Aug. 1896, on the death of the then 
sultan, Hamad bin Thuwaini, the royal palace a t  Zanzibar was 
seized by Khalid, a son of Sultan Barghash, who proclaimed him- 
self as sultan. The British government disapproved this claim, 
and, as he refused to submit, the palace was bombarded by British 
warships. Khalid escaped and took refuge a t  the German con- 
sulate, whence he was conveyed to German East Africa. Hamud 
bin Mohammed was then installed as sultan (Aug. 27, 1896). I n  
1897 the legal status of slavery was finally abolished, compensation 
being given to the slave owners, who were mostly Arabs and had 
mainly employed slave labour on their clove and coconut planta- 
tions. 

In  1913 the control of the protectorate passed from the foreign 
office to the colonial office, when the posts of consul general and 
first minister were merged in that of British resident, who was 
appointed subject to the control of the governor of the British East 
Africa protectorate as high commissioner. At the same time a 
protectorate council was constituted as an advisory body. I n  1925 
the post of high commissioner was abolished and the British resi- 
dent was made directly responsible to the colonial office. At the 
same time the advisory council was replaced by nominated execu- 
tive and legislative councils. 

Khalifa bin Harub (b. 1879) became sultan in 1911. AS the 
leading bloslem prince in east Africa his moderating influence did 
much to steady Moslem opinion in that part of Africa a t  times 
of political crisis, especially during the two world wars. During 
\Vorld War I the most dramatic incident for Zanzibar was the 
sinking on Sept. 2 0 ,  1914, of the British cruiser ['Pegasus," while 
it lay a t  anchor in Zanzibar roadstead undergoing repairs, by the 
German cruiser "Kijnigsberg." Though Zanzibar was never a 
theatre of operations during World War 11, many of its inhabitants 
served with the forces in East Africa and Burma. 

SOCIAL CONDITIONS, ADMINISTRATION AND ECONOMY 

Population.- The southern and eastern portions of the island 
are mainly populated by a Bantu-speaking people known as the 
Wahadimu; the northern part of Zanzibar Island and the adjacent 
Tumbatu Island are peopled by another Bantu-speaking people 
known as the Watumbatu. These two groups represent the earliest 
arrivals in Zanzibar. Throughout the 19th century and after, they 
have been expropriated from the western and more fertile parts 
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of the island by later arrivals and still tend to keep aloof from the 
rest of the inhabitants. They are for the most part fishermen. 
Cattle raising was formerly one of their industries, but of recent 
years their herds have greatiy diminished. Ropemaking (from 
coir) is carried on extensively by the Wahadimu women in the 
southern villages of the island. The remainder of the population 
is of a very heterogeneous character, including Arabs, Indians, 
Goans, Europeans, Swahili and representatives of tribes from many 
parts of east Africa. The census of 1948 showed a population in 
Zanzibar and Pemba of 264,162, the Arabs 44.560, the Indians 
I 5,892, the Goans less than 700 and the Europeans under 300. The 
population of Zanzibar Island was 149,575 and that of Pemba 114,- 
587. The only large town is the city of Zanzibar itself, with a 
population of 45,284. 

Education.-During 1950 there were in the protectorate 41 
government primary schools. 13 grant-aided schools, two govern- 
ment secondary schools (one for boys and one for girls), one rural 
middle school (junior secondary), one male teaching-training cen- 
tre for secondary teachers and two other teaching-training centres 
for primary schools (one for men and one for women). There are 
also four small independent schools-the Comorian school and 
three catering for younger children of various Indian sects. In ad- 
dition there are several hundred nongovernment Koran schools 
scattered throughout the island, each a one-teacher one-class school 

the protectorate's main exports. Chilies, coil tobacco, citrus and 
other fruits also form part of the export trade. Rice is grown 
on a fairly extensive scale for local consumption. The principal 
imports are grains, grain products and cotton piece goods. In  
1952-56 the yearly average value of imports was £5,272,469 and 
the yearly average value of exports was £5,242,749. The East 
African Currency board shilling (of IOO cents) became the stand- 
ard coin in 1936, replacing the Indian rupee. Indian and South 
African banks have branches in Zanzibar. Total revenue amounted 
in 1956 to £ 2 ~  jo,87 I, including f 1,699,628 from customs; total 
expenditure in the same year was £2,429,044. 

Communications.-The port of Zanzibar is well served by British 
and other European and American shipping companies. The Zanzibar 
government also maintains a regular steamship service with Pemba and 
Dar es Salaam Cable service is provided by Cable and Wireless, Ltd., 
with Europe and southern and eastern Africa. Scheduled air services 
are operated to and from Zanzibar from and to other places in east 
Africa. These services connect with such international terminals as 
Nairobi and Entebbe. There are no railways in the island, but there 
are zoo mi of road, of which 150 mi. have a bituminous surface. 

BIBLIOGRAPHY.-F. B Pearce, Zanzibar, the Island Metropolis o f  
Eastern Africa (London, 1920) ; W. H. Ingrams, Zanzibar; Its History 
and Its People (London, 1931) ; R. Coupland, East Africa and Its 
Invaders (New York and London, 1938), and The Exploitation o f  
East Africa (London and Toronto, 1939) ; G M Stockley, Report on 
the Geology of  the Zanzibar Protectorate (1928) ; Colonial Reports, 
A Guide to Zanzibar (H.M S .0 ,  London, 1949). (J. M. GY.) 

giving purely religious instruction. Girls' schools were not organ- ZANZIBAR, an east African seaport, capital of the island 
ized until 1927 and at the present time boys attending schools out- and sultanate of the same name. Pop. (1948 census) 45,284. The 
number girls by about 5 to I. The grant-aided schools include town is situated on the western side of the island, 26 mi. N.E. of 
schools managed by the Christian missions operating in the island the mainland port of Bagamoyo. Zanzibar is built on a triangular 
(the Universities Mission to Central Africa, the Society of the Holy peninsula. about I$ mi. long, which runs from east to west, forming 
Ghost and the Friends' Industrial). a safe and spacious roadstead, with a minimum depth of water 

Administration.-- In Sept. 1956 important changes were exceeding five fathoms. In addition to this anchorage, there is a 
made in the constitution. A privy council was constituted, which, concrete wharf 800 ft. long, capable of berthing ships up to 400 ft. 
when so requested by the sultan, tenders advice to him in relation The architecture is mainly Arabic with narrow winding streets, 
to the exercise of any powers vested in him and the performance open-fronted shops and many mosques. Characteristic are the 
of any of his duties, and also performs such other functions as massive canred and brass-studded wooden doors, whose blackness 
may be prescribed by any law. The privy council consists of the contrasts with the white stone of the houses and the bright red 
British resident, chief secretary and attorney general and not of the acacias in the garden enclosures. The Anglican cathedral 
more than three other persons appointed by the sultan. There is (built 1873-79), a semi-Gothic coral building, occupies the site 
also an executive council presided over by the British resident and of the old slave market, which was closed in 1873 The Roman 
comprising four ex-officio members, three nominated official mem- Catholic cathedral is a fine building in the Renaissance style. 
bers and three representative members. The legislative council is The motley population of Zanzibar-the chief elements are 
also presided over by the British resident and comprises 4 ex-officio African. Arab and Indian-is indicative of the commercial impor- 
members, 9 nominated official members and I 2 representative tance of the city. Its geographical position made it the key of east 
members. In  May 1957 another change in the constitution pro- Africa from Cape Guardafui to Delagoa bay. "When you play 
vided for six representative members to be elected. The first elec- on the flute at Zanzibar" (says an Arab proverb) "all Africa as far 
tion was held in July 1957 on a qualitative, all-male franchise, and the lakes dances." The Americans were the first among white 
90% of the 40.000 voters went to the polls. merchants to realize the possibilities of the port, and a United 

I n  civil matters fundamental law is bloslem law except in so States consulate was established as early as 1836. 
far as the same may be modified or repealed by any law in force ZAPARAN, a group of tribes of South American Indians 
Legislation consists of decrees of the sultan, orders in council forming an independent linguistic stock. The Zaparos live in the 
of the British sovereign and certain English statutes of general region of the Peruvian-Ecuadorian border, on the Curaray and 
application. The sultan's decrees are binding upon all persons Napo rivers and the lower Aguarico. They are a tall, robust peo- 
&hen countersigned by the British resident. ple. rather light in skin colour, with prominent noses and are 

Economic Conditions.-The modern development of Zanzibar said sometimes to have blue eyes. The men wear a tree-bast 
began a t  about the time of the first arrival of Said bin Sultan in poncholike garment, ornamented with painted designs. The women 
1828. Clove cultivation began a few years before that date, but wear only a small fringed apron. Their houses are merely 
owed its expansion largely to the example and encouragement of thatched shelters with no sides. Their weapons are bows, spears 
Said. I n  addition the contemporaneous opening up of the interior and blowguns, poison being used on the darts for the latter and 
of Africa provided Zanzibar with a considerable trade in ivory, for their arrows. They depend mainly on hunting and fishing for 
slaves, cotton goods and rice. Many merchants from India settled food, although growing some sweet potatoes and bananas. 
in Zanzibar and-apart from the traffic carried on in dhows with ZAPOROZHE (formerly ALEXANDROVSK), a town of the 
Arabia-the trade fell very largely into their hands. Many Arabs Ukrainian Soviet Socialist Republic, in 47" 51' N., 3 j 0  10' E., on 
who owned clove and other shambas (plantations) failed to adapt the left bank of the Dnieper river. Pop. (1956 est.) 381,000. 
themselves to the changed conditions resulting from the abolition Its name means "beyond the rapids," and it is situated south of 
of slavery with the result that their shambas passed into other the falls on which the Dnepropetrovsk hydraulic station was con- 
hands. Clove cultivation is a t  the present time carried on by structed. Factories produce agricultural machinery; the town is 
Africans and Indians as well as Arabs. The protectorate produces also a railway junction. 
more than 80% of the world's supply of cloves, the yearly aver- Zaporozhe is opposite to Khortitsa Island, a former camp of the 
age export of which for the years 1952-56 amounted to 204,000 Zaporozhian Cossacks and kurgans (tumuli) are numerous ih the 
centals (100 lb ), the area under clove cultivation being about district. Zaporozhe was captured by Germany in 1941 and was 
50,000 ac. The coconut industry ranks next in importance, copra retaken by Soviet troops in 1943. 
products such as coconut oil, soap and oil cake forming some of ZARAGOZA, an inland province of northern Spain, one of 



the three into which Aragon was divided in 1833; bounded on the 
north by Logrofio and Navarre, northeast and east by Huesca, 
southeast by LCrida and Tarragona, south by Teruel and Guadala- 
jara and west by Soria. Pop. (1950) 609,393; area, 6,608 sq.mi. 
Zaragoza belongs wholly to the basin of the Ebro (q.v.). The 
main valley is bounded on the southwest by the Sierra de Moncayo 
(with the highest elevation 7,707 it .) .  

Zaragoza is traversed by the Ebro Valley railway, which con- 
nects bfiranda with LCrida. Barcelona and Tarragona, and has a 
branch to Huesca; it  also communicates via Calatayud with Madrid 
and Sagunto; and there are local lines to Carifiena (southwest 
from Saragossa) and to Tarazona and Borja (near the right bank 
of the Ebro). The only towns with over 5,000 inhabitants (mun. 
pop. 1950) are Saragossa ( q . v . )  (244,015); Calatayud (18.318) ; 
Tarazona ( 11,988). an episcopal see. with a curious 13th-century 
cathedral; Caspe (10,128); Ejea (8,729); Tauste (6,565); Bpila 
(5.462); and Alagbn (5,484). See also ARAGON. 

ZARATHUSTRA: see ZOROASTER. 
ZARIA, a province occupying a central position in the Sorth- 

ern region of Nigeria. I t  has an area of 17,642 sq mi and a popu- 
lation (1960 est.) of 1.000,505. The greater part of the province 
is open savanna or orchard bush which becomes denser in the 
south. The gently rolling landscape is broken by massive out- 
croppings of rock. I t  is drained by the Kaduna river and its trib- 
utaries. The rainy season lasts from May until the end of October, 
with the average rainfall being about 45 in. 

The chief town is the old walled city of Zaria (pop. [I960 est.] 
37,400 Africans), the capital of the province. Outside the remains 
of the walls of the old city has grown up a new town housing a 
trading area and settlers from other parts of Nigeria. Another 
town of growing importance is Zonkwa from which the southern 
part of the province is administered. The province consists of an 
emirate and four small independent districts. The emir rules 
through district heads and is advised by a native council and a 
British resident. Most of the people are Hausa-speaking farmers. 
Kaduna, the capital of the Northern region, was made a separate 
enclave in 1956 and is administered separately. 

The principal crops are guinea corn, millets, ginger, cotton and 
peanuts. Tobacco is on the increase and there is a flourishing 
sugar-crushing industry. There is tin mining at  Xnchau in the east 
and at  Kwoi and Kagoro in the southeast. 

Zaria has become the centre for many of the regional educational 
institutions such as the Institute of Administration, the pharmacy 
school, the agricultural school and the North Regional Literature 
agency. The Nigeria College of Arts, Science and Technology has 
been built near the city, and the imposing offices of the Gaskiya 
corporation, founded to supply educational reading matter to the 
Northern peoples, lie outside the walls. 

The ancient state of Zaria, called Zazau or Zegzeg by the his- 
torians of the middle ages, was one of the original seven Hausa 
states. At later periods it submitted in turn to Kano, Sonrhai 
(Songhai) and Bornu. At the end of the 18th century it was an 
independent state under its own Habe Mohammedan rulers but 
like the rest of northern Hausaland it was conquered by the Fulani 
during their jihad and a Fulani emir was installed in 1804. Zaria 
was brought under British administration in 1902. 

ZARLINO, GIOSEFFO ( I  5 I 7-1 jgo), Italian musical the- 
orist, surnamed from his birthplace ZARLINUS CLODIENSIS. was 
born at  Chioggia, Venetia, in I j17. Studying in his youth for the 
church, he was admitted to the minor orders in I 539 and ordained 
deacon in 1541 at  Venice; but he soon devoted himself entirely to 
the study of music under the guidance of Adrian Willaert. then 
choirmaster a t  St. Mark's. Though remembered chiefly as the 
earliest advocate of a system of equal temperament for fretted 
and keyed instruments and for his invaluable contributions to the 
theory of music. he was both a practical musician and a composer. 
His printed aorks consisted of a volume entitled Modulationes 
Sex Vocunc ( I  j66) and a few motets and madrigals scattered 
through the collections of Scotto and other contemporary pub- 
lishers, but he also produced and superintended the public perform- 
ance of some important pieces in the service of the republic. The 
only extant example of his compositions on a grand scale is a man- 

uscript mass for four voices. He died a t  Venice on Feb. 14, or, 
according to some, Feb. 4, 1590. 

Zarlino's first theoretical work was the Istitutioni Armoniche 
(1558). This was followed by the Dimostrationi Armoniche 
(1571) and by the Sopplimenti Musicali (1588). Finally, in a 
complete edition of his works published shortly before his death 
Zarlino reprinted these three treatises, accompanied by a Tract on 
Patience, a Discourse on the True Date of the Crucifixion o f  Our 
Lord, an essay on The Origin of the Capuchins, and the Resolu- 
tion oJ Some Doubts Concerning the Correction of the Julian Cal- 
endar ( I  589). 

The Istitutioni and Dimostrationi Armoniche deal, like most 
other theoretical works of the period, with the whole science of 
music as it was understood in the 16th century. The earlier chap- 
ters, treating chiefly of the arithmetical foundations of the science, 
differ but little in their line of argument from the principles laid 
down by Pietro Aron, Zacconi and other early writers of the 
Boeotian school; but in book ii of the Istitutioni Zarlino boldly 
attacks the false system of tonality to which the proportions of the 
Pythagorean tetrachord, if strictly carried out in practice, must 
inevitably lead. Again. Zarlino was in advance of his age in his 
classification of the ecclesiastical modes. These scales were not 
wholly abolished in favour of modern tonality in the 17th century. 
Eight of them, it is true, fell into disuse; but the medieval Ionian 
and Hypoionian modes are absolutely identical with the modem 
natural scale of C ;  and the Aeolian and Hypoaeolian modes differ 
from the minor scale, not in constitution, but in treatment only. 
Medieval composers, however, regarded the Ionian mode as the 
least perfect of the series and placed it last in order. Zarlino 
thought differently and made it the first mode, changing all the 
others to accord with it. His numerical table, therefore, differs 
from all others made before or since, prophetically assigning the 
place of honour to the one ancient scale now recognized as the 
foundation of the modern tonal system. 

These innovations were violently opposed by the apostIes of the 
monodic school. Vincenzo Galilei led the attack in a tract entitled 
Discorso Intorno alle Opere di Messer Gioseoe Zarlino, and fol- 
lowed it up in his famous Dialogo, defending the Pythagorean 
system in very unmeasured language. I t  was in answer to  these 
strictures that Zarlino published his Sopplementi. 

ZAUSCHNERIA, a genus of h'orth American plants of the 
evening-primrose family (Onagraceae, q . v . ) ,  comprising several 
species native to California and adjacent Mexico. They are low, 
slightly shrubby perennials, with small narrow or ovate leaves and 
large, scarlet, fuchsialike flowers. Z .  californice, known as Cali- 
fornia fuchsia and Mexican balsamea, is planted in flower gardens. 

ZEALAND (Dan. Sjaelland), the largest island of the king- 
dom of Denmark 2,709 sq.mi. in area, lying between Fyn (11 mi. 
distant) on the west, and southern Sweden (only 3 mi. distant a t  
the sound) on the east. The surface is undulating, but little above 
sea level, and the outline very irregular. On the island are the old 
cathedral city of Roskilde, the Danish capital, Copenhagen, and 
the historic port of Helsingor (Elsinore). 

Pop. (1960) 1,771,537. See DEXMARK. 
ZEAMI (SEAMI) MOTOKIYO (1363-1443), the greatest 

playaright, critic and actor of the Japanese no theatre. The son 
of the almost equally celebrated dramatist RANAMI KIYOTSUGU 
(1333-84), he first attracted attention when i t  the age of 11 he 
performed before the shogun Yoshimitsu at  the Imakumano shrine 
in KyBto. Yoshimitsu was so captivated by the youthful Zeami 
that he extended his patronage to the no, and this shogunate con- 
nection (which was maintained for joo years) enabled the no to 
shake off the crudities of its past and to develop as a complex and 
aristocratic theatre. 

After his father's death in 1384, Zeami became the chief figure 
in the no. H e  not only continued to perform brilliantly but wrote 
about 2 0 0  plays, 124 of which have remained in the nB repertory. 
In  his later years Zeami's concern over the future of the no moved 
him to write for the guidance of later men a number of treatises 
on the "secrets" of the medium. His old age was darkened by the 
death of his son and intended successor. and by his exile to  the 
island of Sado imposed in 1434 (for reasons now unknown) by 
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the tyrannous shogun Toshinori. Zeami returned to Kyoto at the 
end of his life, probably after Yoshinori's death in 1441. 

Zeami's success as a dramatist was closely linked to his career 
on the stage. The rigorous discipline he later prescribed for n6 
actors in such works as Kadensho (1400-02) and Shikadosho 
("Book of the Way of the Highest Flower." 1420) doubtless re- 
flects the 'training he himself received. The actor, Zeami said. 
must master three basic roles-the warrior, the woman and the 
old person, including the singing and dancing appropriate to each. 
The proper training can enable him to display high and higher 
"flowers" of acting artistry, until he reaches complete mastery. 
The two main elements in no acting were monomane and yzigan. 
dlo?zomane meant "an imitation of things" and was the represen- 
tational aspect of the no. An actor portraying a demon, for ex- 
ample, had to seem convincingly demoniacal. Honever, yzigen, 
the symbolic aspect of the no, not only took precedence over the 
requirements of monoma?ze, but became the touchstone of excel- 
lence in the no. Zeami wrote, "The essence of yzigen is true beauty 
and gentleness." He  described in various essays how these might 
be achieved, but the final object of yugen was not mere outward 
beauty. I t  had to suggest behind the text of the plays and the 
noble gestures of the actors a world impossible to define yet ulti- 
mately real. Such plays as the lovely Matsukaze have a mysteri- 
ous stillness that seems to envelop the visible or audible parts of 
the work. I n  others of Zeami's dramas there is less yugen and 
more action, and occasionally even realism. 

Zeami wrote his plays bearing in mind the ability of the actors 
of his day and the tastes of his audiences. On occasion he would 
freely revise his father's or his own earlier works to make them 
fit changed conditions. However, so great did Zeami's prestige 
become that later actors hesitated to alter a word of his texts, 
resulting in the fossilized state of the no in later centuries. 

See also N6 DRAMA. 
BIBLIOGRAPHY.-A~~~U~ Waley, The hTB Plays of  Japan (1921) ; Noel 
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ZEBRA, the name for the African striped members of the 
horse tribe. The true or mountain zebra (Eqz~zis zebra) main- 
tains a precarious foothold in the mountainous region of Cape 
Colony and also inhabits Angola. 
I t  stands about 4 f t ,  at the 
shoulder. with fairly long ears, a 
tail scantily clothed ~vi th  hair, 
and a short mane. The ground 
colour is white and the stripes, 
absent only on the abdomen and 
inside of the thighs, are black. 
The lower part of the face is 
brown. The stripes on the haunch G R E V Y . S  ZEBRA ( E O U U S  GREVYI  

do not reach the median dorsal DISTINGUTSHED B Y ITS NUMEROUS 

stripe and there are a number of A N D  ASSLIKE EARS 

transverse short stripes on each side of the midline. These are 
absent in Burchell's zebra (E. bzlvcltelli), which has broader 
stripes, often with shadow stripes bet~veen them. The typical 
race is extinct. but other races of this species are common from 
the Transvaal to Uganda. The ground colour is pale buff. the 
stripes, which in the southern race do not extend to the lower 
limbs. dark brown or black. 

The East African race (E.b. boenzij has the lower parts striped 
and shadow stripes are usually lacking. The closely related quagga 
(q.v.)-is extinct. GrC\yqs zebra (E.  grez'yi) of Somaliland. north- 
ern Kenya and parts of Ethiopia. is'distinguished by its long head, 
large ears and numerous narrow stripes. Zebras occur in large 
herds and are preyed upon chiefly by lions. They have been crossed 
with the domestic horse but the resultant hybrid is not as valuable 
as the horse, mule and ass. 

Fossil horses. with teeth closely resembling those of zebras, have 
been iound in the Pleistocene of North America. (See HORSE; 
EQUIDAE.) (J. E. HL. )  

ZEBU (Bos indiczls), an Indian species of ox, characterized by 
light colour and a hump. The sacred bulls of India belong to this 

species. which is used for draught work, and supplies milk. In 
many places it is crossed with domestic cattle. 

(See CATTLE.) 
ZEBULUN (ZEBULON; in the Douai version of the Bible, 

ZABULON), a tribe of Israel, named after the sixth son borne by 
Leah to Jacob (Gen. xxx. 20). The fertile territory occupied by 
the tribe lay roughly northeast of the plain of Jezreel. The some- 
what obscure text of Gen. xlix, 13 seems to imply that a t  one time 
Zebulun extended to the seacoast and marched with Phoenician 
territory. The tribe appears to have furnished valiant warriors, 
and receives special mention in the Song of Deborah for its 
martial exploits (Judg. v ,  14, 18). 

See TWELVE TRIBES OF ISRAEL. 
ZECHARIAH, the eleventh in order of the minor prophets 

of the Old Testament. He  was associated with Haggai (9.v.) in 
stimulating the rebuilding of the temple a t  Jerusalem, begun in 
520 (Ezra iv, 24)  and completed in 516. A previous attempt 
made by returned exiles in 537 seems to have been checked 
by local opposition and not renewed because of economic pres- 
sure. 

I n  520, however. the political disturbances of the Persian empire 
(of which the Jewish community in Palestine lvas a negligible part) 
were interpreted by these two prophets as a sign that the Messianic 
expectations were now to be realized. and that the "Day of Yah- 
weh" was at hand. Haggai gave the first impulse to the new at- 
tempt; two months later! Zechariah joined him in encouraging the 
fainthearted. His prophecies, exactly dated in j 2 0  (i, I .  ;) and 
518 (vii. I ) ,  are to be found in the first eight chapters of the book 
now bearing his name. 

Their central feature is a series of night visions (i: 8, iv. I ) ,  in- 
tended to show Yahweh's immediate and effective intervention 
on behalf of His people. They are arranged with literary art in 
connected sequence, beginning with the vision of horsemen who 
report that the expected Messianic crisis has not yet come (i, 
11, c j .  Hagg. ii; 21 seq.), and culminating in the vision of Yah- 
weh's war chariots dispatched to execute His vengeance upon 
the heathen, especially on Babylonia (vi, 8 ) .  

The six intervening visions (all the eight are ascribed to a single 
night) reveal in succession four horns, representing the heathen 
powers of the four quarters of the earth, cast down by four crafts- 
men (i. 18-21), a man with a measuring line, whose narro~v ideas of 
the future city are replaced by the conception of a city with- 
out vialls because of its great extent, to which Yahweh's protec- 
tion will be a wall of fire (ii, I- j) ,  the formal acquittal and 
restoration of Joshua the high priest, representing the com- 
munity (iii. I seq.), the seven-branched lampstand, represent- 
ing Yahweh's watchful eyes. with two olive trees! representing 
Joshua and Zerubbabel (iv, 1-14, but see the commentaries), 
the flying roll which brings its ubiquitous curse on evildoers 
(thieves and false swearers), and so cleanses the land of moral 
evil (v: 1-41> the woman carried off in an ephah, representing 
the removal of guilt (v, 5-1 I ) .  

These visions are then prefaced by a call to repentance and the 
promise of forgiveness (i: 2-6), in which Zechariahls.appeal to "the 
former prophets" (like the detail of an interpreting angel in the 
visions themselves) reminds us that the great prophetic period 
(8th-6th centuries) lies in the past, and that the conception of 
revelation itself has lost something of its original simplicity and 
spontaneity. 

The night visions are followed, two years later (vii, I ) ,  by a 
divine oracle which directs that the fasts kept throughout the 
exile should now become iestivals (viii: 18 seq.). The enquiry 
which led to the oracle (vi i , 'g)  is made the occasion of warn- 
ing'against the externality of fasting. of appeal for true conduct, 
and of an idyllic picture of the happiness of . the coming bles- 
sianic age. In  this happy future the prophet expected that Zerub- 
babel would be the Messiah, and the bringing of an offering of 
gold and silver from Jews in Babylon led Zechariah to  crown him 
symbolically in the name of Yahweh. 

The darkness that falls on Jewish history with the completion 
of the second temple suggests that these words and deeds may have 
thrust Zerubbabel into a dangerous political prominence, leading 
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to his removal by the Perslan authorities, and the eclipse of Ales- 
sianlc expectations. 

The remainder of the present book of Zechariah (ix-xiv) 
is of an altogether different character, and is generally admitted 
to belong to a period later than the Persian (as indeed the dl- 
rect reference to Greece in ix, 13 implies). This portion of the 
book is divided by the titles in ix, I ,  xii, I .  ("The burden of 
the word of Yahweh"). into two distinct collections, each of which 
it seems necessary to divide again, so that there are four groups 
of prophecies, distinguished by their subject matter. 

The first (ix-xi. 3) deals ni th  the recovery of Palestine by Yah- 
weh's victories over Syria, Phoenicia and Philistia (ix, I-8), the 
coming of the Messianic king to the restored and victorious Israel 
(ix. 9-1 j ) ,  the overthrow of the (foreign) "shepherds" or rulers, 
and the gathering of exiled Israelites (x, 1-12), closlng nith a 
figurative dirge over the fall of these "shepherds" (xi, 1-3). The 
second group (xi. 4-1 7. ni th  tQe misplaced xiii. 7-9) describes 
the rejection of the prophet, representing a worthy shepherd, and 
the accursed doom of a morthless one, a purified third of the 
people alone remaining. The third (xii, xiii. 1-6) pictures an 
attack of the nations upon Jerusalem, in which Judah is first a foe 
and then a victorious friend to the mother city; this is folloned by 
elaborate mourning for an unnamed martyr (xii. 10. R. V mg ) ,  
and the cleansing of Jerusalem from idolatry and prophecy. The 
fourth division (xiv) describes the delivery of Jerusalem from the 
heathen, that it may become the metropolis of religion for all 
the norld. The last two of these divisions are of a markedly 
eschatological character, and even the first two could be so re- 
garded (so Sellin). 

These nritings are perhaps the most obscure of the Old Testa- 
ment, chiefly because there is no sufficient clue to the historical 
allusions, such as the cutting off of three shepherds in one month 
(xi. 8) ,  the pierced martyr   xi^, 10) and the antagonism of Judah 
and Jerusalem (xii, 2. xiv, 14). By some scholars these chapters 
have been brought down as late as the Maccabean age, the events 
of uhich are supposed to explain these and other allus~ons. But the 
fact is that we are almost nholly ignorant of J e ~ ~ i s h  history during 
the earlier part of the Greek period (from 331 B c ), to nhich these 
wrltlngs mlght equally well belong. 

BIBLIOGRAPHY -For commentaries see Samuel R Driver in Century 
Bible (1906), Hinckley G Mitchell, J M. P Sm~th and J A. Brewer, 
"Haggai, Zecharial, Malachi and Jonah." in International Critical 
Commentary on the Holy  Scriptz~res of the Old a~zd .Yew Testaments 
(1912) ; William E. Barnes, "Haggai, Zecharia and Malachi" in Cam- 
bridge Bible (1917) ; Robert H. Kennett, in Peakes Commentary on the 
Bible (1920). ( H .  W .  R.) 

ZEDEKIAH (Hebrew, "righteous is Yah[weh] ") , the name 
of four figures in the Old Testament, of whom only one, the last 
king of Judah, is important. 

Zedekiah, son of Josiah, succeeded his older brothers Jehoahaz 
I1 and Jehoiakim and his nephew Jehoiachin in 598 B.C. (events 
related in I1 Kings xxiv, 17-xxv, 26; Jer. xxxix, 4-8, and lii, 1- 
11 ; and I1 Chron. xxxvi, 10-21). The Babylonian Chronicle (see 
BABYLONIA AND ASSYRIA), which relates the main political and re- 
ligious events of the 7th and 6th centuries from the Babylonian 
viewpoint, records the siege of Jerusalem in the 7th year of Nebu- 
chadrezzar (598 B.c.) and the capture of the city in the 2nd day 
of Adar (March 16) of that year. I ts  king, Jehoiachin, was cap- 
tured and carried to Babylon, where he was maintained as a hos- 
tage, and Nebuchadrezzar set up in his place Mattaniah, his uncle, 
wlth the throne name Zedekiah. Zedekiah held his position as a 
vassal under an oath of allegiance. but under local pressure he 
began an intrigue with Moab, Edom, Ammon, Tyre and Sidon 
which the prophet Jeremiah vigorously denounced (Jer. xxvii 
et seq.; Ezek. xvii, 11-21). 

In  the 9th year of Zedekiah, as a result of his conspiracy with 
Egypt to revolt against the Babylonians, a Babylonian army lay 
siege to Jerusalem. An Egyptian army came to assist Zedekiah, 
and there was a temporary withdrawal of the Babylonians, but 
with the retreat of the Egyptians the siege was renewed. During 
the siege Jeremiah constantly urged patient submission to the 
dominion of the Babylonians, which he regarded as an expression 
of the will of God, but the royal officials and Jewish notables de- 

nounced him and demanded his execution for his bad influence on 
the morale of the people (Jer.exxxviii. 4). 

Some Jews deserted to the Babylonians during the siege, and 
Jeremiah, accused of desertion, was imprisoned. King Zedekiah, 
though he surreptitiously sought the advice of Jeremiah (Jer. 
xxxvii, 3 e t  seq.), did not follow the advice because he feared the 
princes. 

After six months of siege a breach was made in the city walls, 
and Zedekiah and his men fled by night toward the Jordan river, 
but they were soon captured in the Jordan valley. H e  and his lead- 
ers were taken before King Nebuchadrezzar a t  Riblah, in Syria, 
where Zedekiah's sons were slain in his presence, and he, a disloyal 
vassal, was blinded and carried in chains to Babylon, where he was 
imprisoned until his death. The walls and houses of unfaithful 
Jerusalem were destroyed, its temple was sacked and burned and 
the people, except for the poorest of the land, were deported to 
Babylon. Judah lost its status as a kingdom and became a Baby- 
lonian province under the governor Gedaliah, with a new capital a t  
Mizpah (probably modern Tell en-Nasbeh). (RD. A. B.; X.) 

ZEELAND, the most southerly maritime province of the 
Netherlands, has a remarkable geographical structure. I t  consists 
of Zeeuwsch-Vlaanderen. a strip of the Flanders mainland, south 
of the R7esterschelde, bordered by Belgium, and further of six 
islands : Schoum-en-Duiveland, Tholen, Korth Beveland, Walcheren, 
South Beveland and St. Philipsland. The latter three are in fact 
no longer islands but peninsulas since South Beveland and St. 
Philipsland have been connected with the province of North 
Brabant, and Walcheren with South Beveland, by dams. 

The map of Zeeland has changed continuously. In  the middle 
ages each island consisted of a number of smaller islands. which 
were gradually increased by alluvial deposition and united by 
dikes. In  the course of the ages there were many inundations, 
some of which took away substantial areas Significant names are 
those of the Verdronken (Drowned) Land of South Beveland and 
of Saaftinge (Refuge) at the eastern ends of the Oosterschelde and 
LVesterschelde respectively. The history of this province is more 
than that of any of the other ten Dutch provinces marked by the 
permanent struggle against the waves, which is indicated by the 
heraldic device of Zeeland: Luctor et emergo ("I struggle and I 
emerge"). 

With the exception of small parts of the western coast, which 
have dunes, all the isles and also Zeeup-sch-Vlaanderen-for the 
greater part lying below sea level-are protected against the sea by 
artificial dikes, with a total length of about 250 mi. I n  spite of 
that the province was struck very seriously by the big flood disaster 
of Feb. I ,  1953, which caused the death of more than 1,800 people 
and enormous material damage. In  order to avoid a repetition of 
the disaster in the future the Dutch government started the execu- 
tion of the Delta plan (see LAND RECLAMATIOX), that included the 
construction of big enclosing dams of the sea channels Haringvliet, 
Brounershavensche Gat and Oosterschelde. By this big project 
not only the geographical structure of Zeeland would change again, 
but also the economic and social conditions would be influenced 
considerably as the construction of the new dikes mould make it  
possible to trace new roads from central Holland (especially from 
Rotterdam) to the isles that were rather isolated before. 

Zeeland is 653 sq.mi. in area, the smallest Dutch province but 
one. With regard to the number of inhabitants (195 j est.) i t  is 
the smallest. There were not many industries, no large towns. 
Municipal estimates (1957) made Vlissingen (Flushing), with 
28,148 inhabitants, the largest; i t  had an important shipbuilding 
industry. The capital of the province is Middelburg (pop. 2 I ,968). 
Goes (14,353)~ chief town of South Beveland, with its well-known. 
horticultural auction, was developing rapidly into an important 
centre of trade and commerce. Tholen (3,289) and the old town 
of Zierikzee (7,223) are the market centres of Tholen and 
Schouwen-Duiveland respectively. Terneuzen (14.666), in 
Zeeuwsch-Vlaanderen a t  the end of the canal from Ghent to the 
Westerschelde, was a growing industrial centre. I n  this part of 
Zeeland there were also glass, metal and chemical industries a t  
Sas van Gent (4,114). The textile industry should be mentioned 
especially for the eastern part of Zeeu~%sch-Vlaanderen with Hulst 
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(4,930) as the main seat. 

Agriculture in Zeeland is impoptant. Of the cultivated land, 
mainly consisting of sea-clay soils, the greater part (73%) is 

' 
used for arable farming, 23% for grassland and 4% for horticul- 
ture. In  general the farmers are far advanced with mechanization 
and methods for manuring and weed control. Yields per acre are 
high. A large variety of crops is grown: cereals (wheat, barley, 
oats),  potatoes (for both consumption and seed), sugar beet and 
other cash crops, such as flax (especially in Zeeuwsch-Vlaanderen), 
rape seed, maw seed, caraway, etc. An intensive kind of crop grow- 
ing is that of onions. Well known are the strong horses of Zeeland 
used in agriculture. Pedigree draft-horse breeding is held in 
esteem. 

Fruit farming is of great importance in particular on South 
Beveland, known as "Zeeland's fruit garden." 

Considerable changes occurred in the islands of Walcheren and 
Schouwen-Duiveland after the inundation of World U7ar I1 and by 
the flood disaster of 1953. In both areas, after the repairing of 
the dikes, a total rural reconstruction was carried out. An ex- 
tensive land reallocation scheme was applied, new roads were laid, 
destroyed farmhouses were rebuilt a t  more adequate spots near 
the farmland and drainage systems were improved. A number of 
farmers from Zeeland settled in the Northeastern Polder of the 
Zuider Zee reclamation scheme; the land they left was used to 
enlarge other small farms. The result of all these measures was 
that agriculture on these two islands was thoroughly rationalized. 

As regards fisheries, the oyster breeding and mussel culture 
should be mentioned in the first place. The chief centre is Yerseke. 
This means of subsistence was seriously threatened by the Delta 
plan, since the sea channels where the mollusks had been bred 
would contain fresh water after the execution of the plan. Other 
fishing villages are Bruinisse, Philippine, Terneuzen and Hon- 
tenisse. Seaside resorts with pleasant surroundings in the dunes 
are Renesse, Haamstede and Burgh on Schouwen, Domburg on 
Walcheren and Cadzand in Zeeuwsch-Vlaanderen. The only rail- 
way in Zeeland runs from Roosendaal (North Brabant) through 
South Beveland to Middelburg and Flushing on Walcheren. Ferry- 
boats connect many different parts of Zeeland. 

Archaic customs and costumes as well as a conservative religious 
outlook are preserved. (C. A. P. T.) 

ZEEMAN, PIETER (1865-1943)~ Dutch physicist awarded 
the Kobel prize for physics in 1902 with Hendrik Antoon Lorentz 
for work on the influence of magnetism on radiation, was born at 
Zonnemaire, Zeeland, on May 25, 186j. He studied a t  Leiden, 
w-here he taught from 1890 to 1900. In  1900 he was appointed 
professor of physics at  Amsterdam, and in 1908 director of the 
Physical institute in that city. 

Zeeman's best-known work in physics is the so-called Zeeman 
effect (q.v.), the splitting up of spectral lines in a magnetic field, 
which he discovered in 1896. The theoretical explanation was first 
given by Lorentz soon after the effect was observed. This phe- 
nomenon was used by astronomers for the detection of magnetic 
effects a t  the surface of the sun. Later Zeeman worked on the 
propagation of light in moving media, making observations in 
water, quartz and flint. 

Zeeman died in Amsterdam on Oct. 9, 1943. 
ZEEMAN EFFECT is the phenomenon observed in spectro- 

scopy (q 2.) when light sources are operated in magnetic fields. In 
1896 Pieter Zeeman (q.v.) placed a sodium flame between the 
poles of a powerful electromagnet and observed in a large grating 
spectroscope that the bright yellow, lines were broadened \?hen 
the magnet was animated. H. A. Lorentz immediately predicted 
from his electron theory of matter and radiation that the light 
should be polarized by the magnetic field. and Zeeman found that 
the outside edges of the widened images were indeed polarized. 

' According to the simple classical theory an observer receiving 
light perpendicular to the field of force sees a central component 
polarized parallel to the field and on either side a component 
polarized perpendicular to the field (Lorentz triplet, fig. ~ b )  ; 
whereas if he looks along the field through a hole bored in one of 
the poles, the central image vanishes and the two lateral com- 
ponents are circularly polarized in opposite directions (fig. IC). 

tiansmitted separately, and k i th  
v-Av , , + A ~  a M'ollaston (quartz) prism both 

can be viewed simultaneously, 
FIG. !.-NORMAL ZEEMAN EFFECT. 
( A )  UNDJSpLACED SPECTRAL LINE: The 'Om- 

a 

(B) TRANSVERSE ZEEMAN EFFECT, POnents having 
T ~ P A R A L L E L  POLARIZATION, u = parallel to the magnetic field are 
PERPENDICULAR P O  L A  R I Z A T  I O N  : talled a components, and those 
(C )  LONGlTUDlNAL ZEEMAN EFFECT, with electric vectors perpendicu- 
CIRCULAR POLARIZATION lar to the field are called a com- 

ponents (from senkrecht). 
In  a Lorentz triplet the frequency displacement Av of either a 

component from the T component, or from the no-field position 
of the spectral line, is proportional to  the strength of the mag- 
netic field, and in frequency units it  is 

Observation perpendicular to the 
field is preferred since this shows 
all the components and avoids 
distortion of the magnetic field 

where e is the electronic charge (in electrostatic units), m is the 
mass of the electron (grams), c is the velocity of light (centi- 
metres per second) and H is the magnetic force in oersteds. Since 
spectroscopists work with wave lengths A, and convert these t o  

V which occurs when a pole piece 
is drilled. LVithout an analyzer 
the two kinds of plane polarized 
components are indistinguish- 
able, but with a Nicol (calcite) 
prism between the source and the 
spectroscope either kind may be 

wave numbers ( c m . - I = I )  rather than to frequencies v, and 
A",, 

I Y 
since -=- this displacement expressed in wave numbers 

X V P C  6' 

e 17 
equals - . - = 4.67 X I O - ~ H  cm.-' = L cm.-1, which is called 

m 4Tc2 
the Lorentz unit. 

Simple Lorentz triplets m-ere promptly observed in the spectra 
of cadmium and zinc; their measurement, together with a 
determination of H ,  yielded a value for the ratio of electronic 
charge to mass elm in agreement with that  obtained from the 
deflection of cathode rays, and indicated that  atomic spectral 
radiation involved the motion of negatively charged electrons. 

However, within a year, further experiments by Zeeman and 
others disclosed that  the Zeeman effect was much more com- 
plicated than was first assumed. Relatively few spectral lines 
(only those arising from transitions between singlet spectral 
terms) were found to exhibit the simple Lorentz triplet; all others 
had either greater or smaller displacements and usually a larger 
number of components. For example, the sodium lines, 5890 A 
and 5896 A, which Zeeman first observed as widened by magnetic 
force, when fully resolved showed six and four components, 
respectively. The first class (Lorentz triplet) was said to  exem- 
plify the normal Zeeman effect, and the second class the anomal- 
ous Zeeman effect. Typical magnetic splittings of spectral lines 
are shown in fig. 2 in conventional manner with T components 
above a horizontal line and a components below, the lengths of 
the vertical lines being proportional to  the intensities. All 
attempts to account for the anomalous Zecman effect by  classical 
electromagnetic theory failed, and a quarter of a century passed 
before an explanation was found in quantum theory. 

In the meantime the discovery of two empirical rules (T. 
Preston's and C D T Runge's) concerning types and structures 
of Zeeman patterns contributed toward a solution of the problem. 
In 1898 T Preston found that two lines exhibit the same Zeeman 
pattern if they belong to the same spectral series, or if they are 
members of different series ie.g., principal and sharp) which arise 
from similar term combinations. or if they belong to analogous 
series occurring in different spectra. For instance. any 2S, -2P0, 

- 
2 2 
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line of sodium shows the same Zeeman pattern as any zPO;-2S4 
line of sodium or of any other one-electron spectrum. I n  terms 
of the vector model of the atom (see SPECTROSCOPY) Preston's 
rule means that  the Zeeman type is a function of the L, S and 
J  vectors of the two combining terms, but not of the principal 
quantum number n (shell) nor of the inner electron groups or 
atomic number 2. 

SINGLETS 

F I G .  ? . - - T Y P I C A L  Z E E M A N  P A T T E R N S  O F  S I N G L E T ,  D O U B L E T .  T R I P L E T  
A N D  O U A R T E T  C O M B I N A T I O N S  

Because the displacements of the Zeeman components depend 
on the strength of the magnetic field, they are conveniently 
expressed in Lorentz units which vary with the field. In  1907 
C. Runge expressed anomalous Zeeman patterns in Lorentz units 
and announced that  all known patterns could be represented as 
rational multiples of the normal triplet separations. Thus, the 
observed displacements of the n- and u components are, re- 
spectively, +$ and +* Lorentz unit for 2Sfr-2P0+ (e.g., sodium 
5,896 A), whereas they are & $  and fi, &$ Lorentz unit for 
2Sg-2P0i (e.g., sodium 5,8go A). The conventional abbreviations 

(') 'I) " Lorentz unit (see fig. 2 ) .  for these patterns are - and - 
3 3 

Examples of other Zeeman types with their proper Runge 
fractions are shown in fig. 2, the n- components being enclosed in 
parentheses and the strongest components printed boldface. 
Runge's and Preston's rules had great heuristic value In that they 
permitted a comparison of the anomalous patterns ni th  each 
other and a correlation with spectral-term quantum numbers, 
thus leading to the discovery of simple relationships. 

Since the multiplet structure of atomic spectra was ascribed to 
a splitting of spectral terms (see SPECTROSCOPY), it ~vas  natural 
to  assume that  Zeeman patterns represented a magnetic splitting 
of atomic energy lel,els. I n  order to  distinguish the indi~idual  
magnetic levels it  Tvas necessary to  invent a magnetic quantum 
number M ,  analogous to the inner quantum number J ~vhich 

differentiates the levels of polyfold spectral terms. Successive 
values of M were assumed to'differ by unity and to range from 
- J  to  +J. The same selection rule was assumed to govern 
combinations of M as govern those of J ;  viz., A M  = 0, & I (bar- 
ring o to  0). Finally, combinations AiM=o always represent n- 
components and A M =  f I yield u components. Having these 
simple rules in mind, A. LandC saw how any Zeeman pattern 
could be arithmetically derived from the magnetic quantum 
numbers M, and the magnetic splitting factors g, appropriate t o  
each type of atomic energy level. For example, if g =  2 for 2SA 
and g = 4  for 2P0z the Zeeman pattern for 2Sfr-2P0; is derived 
directly from the vertical and diagonal differences of gM prod- 
ucts as follows : 

M values I -8  - 4  t 8  

Zeeman components -+ -+ (-+I (f) 8 % 

Zeeman type (&5 
3 

Similarly, if g = $  for 3P2 and g = k  for 3Dz, the  empirical rules 
yield the observed Zeeman pattern for 3P~-3D2: 

M values I- 2 - I o I 2 

gM for 

gM for 3Dz 

Zeeman components I --1$- -: - Z  - %  ( - 8 )  (-$I ($1 (%I g i 9 

Zeeman type I (2 ,  4) 5 ,  7 ,  9 ,  11 
6 

A comparison of such arrow schemes with observed Zeeman pat- 
terns led Land6 to the follotving qualitative intensity rules for 
Zeeman components. If the J values of the combining terms are 
unequal, the vertical differences in the middle of the scheme and 
the diagonal differences a t  the ends give, respectively, the strong- 
est T and u components. If the J values are equal, the vertical 
differences at  the end of the scheme and the diagonal differences 
a t  the centre give, respectively, the strongest .rr and u components, 
except that for terms of odd multiplicity the intensity is zero for 
the transition M = o  to M =o. (See  fin. 2.) - 

By an inductive process based upon empirical g values of certain 
terms LandC found a general formula expressing g as a function of 
the quantum numbers that specify spectral terms. This formula 
 as found to hold for all types and multiplicities (assuming LS 
coupling of electrons); expressed in standardized notation it is  

g = I -I- J(J + I )  + S ( S  + I )  - L ( L  + I )  
2J(J + I )  

Some g values characteristic of atomic energy levels are shown in 
Table I. Instead of showing the simplest form in every case, the 
fractions in each vertical column have all been converted to the 
same common denominator for the reason that inspection of this 
table shows simple progressive differences between the numerators 
and denominators of the g's in vertical. horizontal and diagonal 
rows, thus facilitating extension of the table to larger L values 
(up to 12 are possible) and to higher multiplicities (up to 11 are 
possible) without recourse to the formula. 

The g formula makes g indeterminate when J = o  but ghf is 
actually zero in these cases since ;lI=o. The transition jDo - jF1 
is of special interest since g=o for both levels and consequently 
spectrdl lines resulting from this combination are unique in being 
unaffected by a magnetic field. This empirical formulation of the 
Zeeman effect by LandC in 1923 arbitrarily required half-integral 
J values for levels of even multiplicity, and indicated (except for 
singlets) g=2  for all S terms. In 1925 S. Goudsmit and 
G E. Uhlenbeck showed that these requirements could be ex- 
plained by postulating that an electron possessed a mechanical 
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-8 2 1  36 
lZ I5 5n 2 0  6 2  -182 G -- -- 

3 5  6 3  9 9  1 4 3  

:g sextets (s=s) 1- ,S 

TABLE I.-Jfagnetic Splitting Factors ( g )  oj Specbal Terms At first sight it appears that the variety of g values correspond- 
ing to J and L values in systems of different multiplicity would en- 
tail almost an infinite variety of Zeeman patterns. However. Back 
and Landi: showed that on the basis of intensity relations among 
nand a components all Zeeman patterns could be reduced to se\ en 
basic types which are summarized in Table 11, uhere x and y dis- 
tinguish the t ~ o  combining spectral terms. 

According to the elementary principles of quantum mechanics 
(q.v ) ,  an atom in a magnetic field behaves like a spinning top 
subject to an external moment of force. In  the case of an atom 
with a single valence electron, fig. 3, the orbital angular momentum 

ti vector 1 and the axial angular 
1 momentum s  recess with uni- 

2; 
0 

F IG.  3 .- P R E C E S S I O N  O F  T H E  TOTAL 
A N G U L A R  M O M E N T U M  j O F  A N  E L E C -  
T R O N  IN A N  E X T E R N A L  M A G N E T I C  

form speed around their result- 
ant vector j. When this atom 
finds itself in a magnetic field, 
the magnetic moment associated 
with the total mechanical mo- 
ment j causes it to precess around 
the field direction H in the same 
way that a mechanical top pre- 
cesses in a gravitational field 
(Larmor precession). The quan- 
tum theory permits this motion 
only when the projection of j on 
H takes half-integral values from 
- j to + j. These discrete orien- 
tations of the atom are repre- 

0 1 2 , 4 5 6  

8 singlets (S=oj 

$ 8  5 1 t 12 1 /erm 

8 doublets (S =+) IS 

( gz2 gu ( , ( ;~~~~~~~ mg9 Just as the multiplet fine-struc- 
ture separations (caused by elec- 

F I E L D  H sented by magnetic quantum 

1 J ~ = O  in~itin; case oi types 1 a n i  z 
tron spin) are a measure of the frequency with which L and S 
precess around their resultant J, so the Zeeman separations of the 
individual energy levels (J values) in a weak magnetic field are a 

numbers v t ,  and the small changes in energy resulting from the 
magnetic precession give rise to the various Zeeman levels. The 
difficulty of visualizing the motions when t~ o or more electrons are 
collaborating can be conveniently removed by postulating that the 
I ,  s, j and vz  vectors of individual electrons may be replaced by 
their resultants. L, S, J and 1W. For each type of spectral term 
the permitted number of Zeeman levels, 2 J  $. I ,  is always deter- 

k mined by the total mechanical moment J - of the atom, but the 
2 8 

separation of these Zeeman levels is determined by the field 
strength H and the magnetic moment which are implicitly con- 
tained In the Land6 g factor. (See fig. 4.) 

The Zeemdn effect (normal or anomalous) is observed when the 
external magnetic field is meak 
compared with the interns1 fields 
becduse of the spins and orbital 
motions of the electrons. IVhen 
the external field is much greater 
than these internal fields the in- 
ternal motions are greatly per- 
turbed and the Zeelnan effect is 
transformed into the Paschen- 
Back effect. The latter effect x a s  
discovered experimentally in 
1912 by F.  Paschen and E. Back 
who found that close doublets . and triplets ~ \ h i c h  were expected 

F IG 4 .- Q U A N T I Z E D  V E C T O R  D I A -  
to exhibit the anomalous Zeeman 

G R A M  O F  A N  A T O M  HOW effect actually gave normal (Lo- 
A M A G N E T I C  F I E L D  H SPLITS T H E  rentz) triplets in strong magnetic 
Z ~ z  L E V E L  INTO F O U R  ( = 2J + 1) fields. 

TABLE I1 
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measure of the frequency with which J precesses around H .  For I 7b 1 odd or even / g,=g, 1 limiting case of types I, 2 , 3 , 4 , 5 , 6  1 the Zecnmn eliect the hrst precession is much farter than the sec- 
L ' ond, but when the second becomes much faster than the first. L 
moment of th/2rr and a magnetic moment of -2. h/zrr; and S are uncoupled, J becomes meaningless and the Paschen-Back 

2 rnc efiect is produced. In  other words, the Paschen-Back triplet re- 
i.e., twice that given by classical theory. These results were there- places the anomalous Zeeman efiect of lines composing a multiplet 
upon derived theoretically from quantum mechanics. when the magnetic splitting is much greater than the no-field fine 
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structure in a spectrum. External fields of magnetic force must 
not be regarded as weak or strong in the absolute sense, but only 
relative to internal fields of the atom. The external field is weak 
if the Zeeman splitting is small compared mith the multiplet (e.g., 
doublet, triplet, etc ) structure in question. and strong if large 
compared with such structure. \\.'hen a multiplet arises from two 
polyfold terms for one of which the external field is strong, but 
weak for the other, a partial Paschen-Back effect is observed. 

Most of the experimental work on the Zeeman effect has been 
done with magnetic fields between 20.000 and 40.000 oersteds con- 
veniently obtained with yoke-type electromagnets fed by currents 
of the order of 100 amp. Such magnets combined with the best 
diffraction gratings permit a resolution of components separated 
by & Lorentz unit. G. R. Harrison in 1939 succeeded in resolv- 
ing zb Lorentz unit in complex spectra by placing the light source 
in the axis of a water-cooled copper solenoid carrying 8,000- 
10.000 amp. and thus producing.fields of 80,000-100.000 oersteds. 
Momentary fields up to 320.000 oersteds were produced in 1938 
by P. Kapitza who short-circuited a large generator uith a coil 
and studied the Zeeman and Paschen-Back effects for several spec- 
tral lines. 

Recalling that a Lorentz unit is 4.67 X 10-jH cm.-I, a field of 
30,000 oersteds produces a spectral displacement of 1.4 cm.-l, 
100,000 oersteds gives 4.7 cm.-l and 320,000 oersteds gives 15.0 
cm.-l. Since the spin-doubling separation of the 2P levels from 
which the first principal series doublet originates is 0.31 cm.-1 
for lithium and 17.2 cm.-l for sodium, it is obvious nhy the 
Paschen-Back effect has been observed for the former but not for 
the latter. Except for hyperfine structures and a relatively small 
number of narrow multiplets the complete Paschen-Back effect 
cannot be attained in other spectral lines (multiplets) because 
of experimental difficulties in generating magnetic fields of suf- 
ficient strength. In  the great majority of spectra the J levels of 
terms are separated by hundreds or even by thousands of cm.-l, 
and in most of these cases the Paschen-Back effect is inappreciable. 
This is most fortunate since othernise the Zeeman effect would 
have little practical value. Both the normal Zeeman effect and 
the complete Paschen-Back effect are ambiguous with regard to J 
and do not differentiate g. On the other hand, the resolved 
anomalous Zeeman effect definitely discloses, for both combining 
levels, the J values (in the number of components) and the g 
values (in the separations of the components). I t  is this feature 
of the Zeeman effect that has made it the most powerful aid in the 
analysis of spectral structure and in the positive determination of 
the electronic structure of atoms and ions (see SPECTROSCOPY). 
The Zeeman effect has also revealed some interesting magnetic 
propert~es of the stars. (W. F. M.) 

ZEISS, CARL ( I  816-1888), German industrialist, a leading 
manufacturer of optical instruments, was born in Weimar on 
Sept. 11, 1816. In  1846 he opened at  Jena a workshop for micro- 
scopes and other optical instruments. Having the foresight to 
recognize early that progress in building better microscopes would 
depend on a better scientific foundation, he engaged as research 
worker Ernst Abbe ( q . ~ . ) ,  professor of physics and mathematics 
at  the Lniversity of Jena. Subsequently Abbe became a partner 
in the firm. Xbbe and Zeiss engaged Otto Schott, a glass chemist 
who, in the years 1882 and following, invented and developed 
about 100 new kinds of optical glasses and new types of heat- 
resisting glasses After the death of Zeiss in Jena on Dec. 3. 1888, 
Xbbe, then sole onner of the Carl Zeiss firm, donated his firm and 
his share in the glassworks to the Carl Zeiss foundation. In 1923 
Schott joined his share to the foundation. In  1945, after World 
SVar 11, the board of management and about 100 scientists and 
technicians of the Carl Zeiss firm of Jena mere evacuated to west 
Germany by U.S. forces. They re-established in west Germany 
the Carl Zeiss foundation at  Heidenheim. with the Carl Zeiss fac- 
tory at  nearby Oberkochen and the Schott glass~vorks at Lfainz, 
independent of the Jena works in the communist-controlled zone 
of east Germany. (K. A. BA.) 

ZEITZ, a town in the district of Halle. Ger., on the Weisse 
Elster. 28 mi. S.S.W. of Leipzig. Pop. (1959 est.) 45,142. Zeitz is 
an ancient place of Slavonic origin. From 968 until 1028 it was 

the seat of a bishopric, afterward removed to Naumburg, and 
styled Naumburg-Zeitz. From 1653 to 1718 Zeitz was the 
capital of the dukes of Saxe-Zeitz and remained in the possession 
of the electors of Salcpny until 1815, when it passed to Prussia. 

ZELAYA, JOSE SANTOS (1853-19191, Nicaraguan politi- 
cian who governed the country with an iron hand for 16 years, 
1893-1909. He is best remembered for his efforts to unite Central 
America by force, and as an unscrupulous dictator whose actions 
provoked U.S. Secretary of State Philander C. Knox to denounce 
him as a "blot on the history" of Nicaragua. In  1893 Zelaya came 
to power through a successful Liberal revolt which ended a pro- 
longed period of Conservative dominance and earned a reputation 
as the troublemaker of Central America. In  1907 he helped oust 
the government of neighbouring Honduras and installed his ally, 
Miguel Divila, as president there. His subsequent efforts to fo- 
ment a revolution in El Salvador brought the area to the verge of 
~ v a r  and led to the Washington conference of 1907. Zelaya's un- 
willingness to recognize the right of the United States to intervene 
in Central American affairs and his continued efforts to exert his 
hegemony over his neighbours led to a progressive worsening of 
US.-Kicaraguan relations. When in 1909 Zelaya executed two 
L.S. soldiers of fortune who held commissions in a revolutionary 
army, the United States broke off diplomatic relations. Zelaya 
resigned in favour of a fellow Liberal and left the country, dying 
in exile in New York city on May 17, 1919. (R .  M. SC.) 

ZELAYA, a large department (comprising nearly 38% of the 
total national area) in Sicaragua. I t  embraces the Caribbean low- 
lands, most of the eastern slopes of the central highlands and the 
Corn Islands. Area 21,616 sq.mi., pop. (1959 est.) 71,196, of which 
two-thirds was rural. The region has most of the country's timber, 
principally mahogany, pine, cedar, dyexood and lignum vitae, 
which are cut and floated down rivers for domestic use and export. 
Western Zelaya has many gold and silver mines, tmo of which (Bo- 
nanza and Siuna mines, served only by air transportation) produce 
half of the nation's gold. The departmental capital Bluefields is 
the principal port on the Caribbean. Located near the mouth of 
the Escondido river, which is navigable for 60 mi. to Rama. Blue- 
fields is connected by a modern highway with Managua, 175 mi. 
away . (C. F. J.) 

ZEMARCHUS (fl. 568), Byzantine general and traveler. 
The Turks, by their conquest of Sogdiana in the middle of the 
6th century. gained control of the silk trade which then passed 
through central Asia into Persia. But the Persian king Chosroes 
Nushirvan refused to allow the old commerce to continue, and 
the Turks in 568 sent an embassy to Constantinople to form an 
alliance with the Byzantines and "transfer the sale of silk to 
them." The offer was accepted by Justin 11, and in Aug. 568 
Zemarchus the Cilician, left Byzantium for Sogdiana. On reach- 
ing the Sogdian territories the travelers proceeded to the camp of 
Dizabul (or rather of Dizabul's successor, he having just died) 
apparently in some locality of the Altai. They found the khan 
and accompanied him some way on his march against Persia, pass- 
ing through Talas or Turkistan in the Syr-Darya valley. 

Near the river Oekh (Syr-Darya?) he was sent back to Con- 
stantinople \\-ith a Turkish embassy and with envoys from \,arious 
tribes subject to the Turks. Halting by the "vast, wide lagoon" 
(of the ,4ral sea?), Zemarchus sent a messenger to announce his 
return to the emperor; marched 12 days; crossed the Emba, Ural, 
Volga and Kuban; and arrived safely at Trebizond and Constanti- 
nople. For several years this Turkish alliance subsisted but from 
579 the friendship rapidly began to cool. (C. R. B.) 

ZEN (CH'AN in Chinese, abbreviated from clz'an-?la, a tran- 
scribed form of dhyana in Sanskrit) is a school of Buddhism claim- 
ing to transmit the spirit or essence of Buddhism, which consists in 
experiencing the enlightenment (bodlzi) Buddha possessed. Zen 
thus refuses to follo~v blindly the instructions or teachings given 
by the Buddha during his long years of peregrination. Zen regards 
words or letters as merely indicative of the goal where the Buddhist 
life starts and ends. 

Zen is legendarily thought to have originated in India and to 
have been taken to China in a finished form by Bodhidharma early 
in the 6th century A.D. I ts  actual origin was in China beginning 
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with Hui-neng (d. 713), regarded as the 6th Chinese patriarch. I t  
was he who strongly upheld the awakening of prajna against the 
idea of the all-importance of dhyana and this fact marks the be- 
ginning of Zen as it has been understood since. The practice of 
dhyana may finally bring out prajna but it is not to be thought of 
as the goal of Zen; what Zen proposes is the awakening of prajna 
from the depths of consciousness where it ordinarily lies dormant. 

Prajna stands against vijnana. If vijnana is taken to mean rela- 
tively limited human knowledge, prajna corresponds to an intuition 
of the highest order. Hui-neng emphasized the awakening of 
prajna as opposed to the one-sided mental absorption in the tran- 
quilizing practice of dhyana that was the prevailing tendency in his 
day. Hui-neng thus caused a revolutionary movement in the his- 
tory of Chinese Buddhism. * 

I n  Indian philosophical thought Nagarjuna's Madhyamika 
school points out the significance of praj?za, which sees into the 
abyss of sunyata ("emptiness"). What most conspicuously dis- 
tinguishes Chinese Zen from all the types of philosophical thought 
originating in India is its complete lack of concern with abstract 
metaphysical speculations wandering far away from the concrete 
world of finites. Zen demonstrates this characteristic feature in 
the form of questions and answers (nzondo).  These mondo  are 
refreshing and full of vivacity because they spring from life itself 
and deal with it directly without any intermediary agent such as 
intellection or symbolization. 

There are no references in the mondo to any of the subjects 
usually considered religious or spiritual, such as God, salvation, 
revelation, sin or guilt, forgiveness, etc. The absence is singularly 
noticeable. What meaning has the awakening of prajna for daily 
life, not to mention one's highest spiritual aspirations? Does Zen 
find salvation in washing dishes, in cultivating the ground or in ped- 
dling articles? I s  there any revelation in looking a t  the flowers or 
in exchanging greetings? I s  there some kind of emancipation in 
uttering an unintelligible cry as sometimes given out by the Zen 
master? Zen disavows arguing, theorizing, sermonizing or trying 
to explain. Zen, on the contrary, urges its follower to find in him- 
self the answer to any question raised from within himself because 
the answer is where the question is. The Zen master would say, 
"My words are mine and not yours and do not belong to you. All 
must come out of your own being." 

When Zen emphasizes the awakening of prajna in oneself this 
does not mean that Zen repudiates Buddhism as a whole, as is some- 
times imagined. On the contrary, Zen lives within the framework 
of Buddhist teaching, which consists of two factors: prajna ("wis- 
dom") and karuna ("love"). Thus Zen also upholds the karz~na 
aspect of the Buddhist experience, i.e., the creating agent that pro- 
duces all kinds of contrivances to help fellow beings to come to the 
realization of prajna. 

A monk asked the master, "What kind of person is one before 
he experiences enlightenment?" "He is an ordinary man just as 
we all are." he was told. "What then after the enlightenment?" 
asked the questioner. "His head is covered with ashes and his face 
smeared with mud." The monk further asked, "What does all this 
finally amount to?" The answer was, "Not much, just so." 

"The head covered with ashes and the face smeared with mud" 
is typical Zen phraseology. I t  means that a Zennist works hard 
in every walk of life for the general welfare of humanity. "Have 
a cup of tea" is another popular Zen expression symbolizing the 
Zennist's social concern. I n  Zen, as in all other schools of Bud- 
dhism, karzma and prajna co-operate like the two wheels of a cart. 

A monk taking leave of Hsueh-feng (822-908) visited Ling-yun 
and asked, "How was the world before Buddha appeared?" Ling- 
yun raised the hossu (an instrument originally used to brush away 
insects, now a kind of religious implement). "IIow is the world 
after Buddha's appearance?" the monk demanded. Ling-yun 
raised the hossu as before. The monk went back to Hsueh-feng, 
who asked him, +'Why do you come back so soon?" The monk 
told the master all about his encounter with Ling-yun, adding that 
he altogether failed to understand the latter. Hsueh-feng said, 
"You ask me and I'll tell you." When the monk repeated the first 
question Hsueh-feng also raised the hossu. When the second one 
was asked Hsueh-feng threw the lzossu down. Thereupon the monk 

bowed and the master struck him. I n  this incident the use of the 
hossu is prajna, whereas the master's striking is karuna. 

Zen flourished best in China in the T'ang (618-906) and Sung 
(960-1279) periods and began to show signs of decline in the 
Ming (1368-1644). Considerable interest in Zen was seen in the 
west durlng the decades immediately folloli,ing World War 11, 
perhaps in part reflecting a general awakening of interest in Japa- 
nese life and culture. Only in Japan is Zen still a living force; 
there its adherents in the late 1950s numbered approximately 
4,500,000. See also BUDDHISM; MAHAYANA. (D. T .  SU.) 

ZENAGA, a Berber tribe of southern Morocco who gave 
their name to Senegal, once their tribal home. With other tribes 
under Yusef bin Tashfin, they crossed the Sahara and gave the 
Almoravide dynasty to Morocco and Spain. The Zeirid dynasty 
which supplanted the Fatimites in the Maghrib and founded the 
city of Algiers was also of Zenaga origin. 

ZENATA or ZANATA, a Berber tribe of Morocco in the cen- 
tral Atlas district. Their tribal home seems to have been south 
of Oran in Algeria, and they early claimed an Arab origin, though 
the Arabs called them descendants of Goliath; i .e.,  Philistines or 
Phoenicians. 

The Beni Marin and Wattasi dynasties, of Zenata origin, reigned 
in Morocco from 1213 to 1548. 

ZEND-AVESTA: see AVESTA. 
ZEND LANGUAGE: see IRANIAN LANGUAGES. 
ZENGER, JOHN PETER (1697-1 746) American colonial 

pr~nter.  mas the defendant in the famous case that established the 
first important victory for freedom of the press in the colonies 
Born in Germany in 1697. he nent  to New York in 1710, and 
from 1711 to 1719 served an apprenticeship ni th  the printer 
William Bradford. In 1720-22 he lived in Chestertoxzn. Md . 
later he morked in partnership with Bradford, and in 1726 Zenger 
established his omn printing business. 

On Nov. j. 1733, he published the first issue of the New-York  
Week l y  Journal, the political organ of a group of New Yorkers 
who opposed the policies of the colonial governor. \Villiam Cosby. 
For a year the paper continued scathing attacks on the governor 
until, in Nov. 1734, Cosby issued a proclamation condemning the 
"divers scandalous, virulent, false and seditious reflections" and 
offering a re~iard for the apprehension of their author. On 
Nov I 7, T 734. Zenger was arrested for libel and until the follon- 
ing August remained in prison, continuing to edit the Joz~rnal 
from h ~ s  cell. When his case finally came to trial on Aug. 4. 
1735, he mas defended by a noted Philadelphia la~iyer ,  Andrew 
Hamilton. Hamilton offered to prove the truth of the statements 
in Zenger's paper but, in accordance a i t h  English Ian, the judge, 
a supporter of the administration, refused to allow that procedure; 
instead he instructed the jury simply to decide whether the state- 
ments in question had actually been printed and to leave the de- 
cision as to whether they uere libelous to the court. Hamilton, 
honever, urged the jury to consider itself competent to make that 
decision and stated Zenger's cause so eloquently that it  returned 
a verdict of not guilty. This early recognition of the right of 
juries to decide nhether statements said to be libelous actually 
were libelous was an important step toward the freedom of the 
press from censorship by a biased judiciary. although for many 
years the principle \$as not established as a legal precedent 

Zenger subsequently served as public printer in both N e x  York 
and Nem Jersey. His account of the trial \?as published in 1736 
in the JOZLY?ZU~ and was aidely circulated both in the United States 
and in England He died July 28, 1746. 

See \'incent BuranelIi (ed.), The Trial of P r t ~ r  Z ~ n g e r  ( S e w  York ,  
1957). 

ZENITH TELESCOPE, a form of telescope specially devised 
for the accurate determination of latitude. I t  is used in geodetic 
surveys and, a t  fixed stations, for measuring the variation of lati- 
tude. 

The usual form of the instrument consists of a telescope which 
is free to move in the plane of the meridian about a horizontal 
east-west axis. The telescope can be clamped to this axis, which 
can be rotated, end for end, about a vertical axis. Thus, if the 
telescope points to a certain distance north of the zenith it will 



point to the same distance south of the zenith after reversal. A 
sensitive level is used for finding the difference in inclination of 
the telescope to  the vertical in the two positions. 

TKO stars of known declination 61 and 62 are chosen which 
transit within a few minutes of one another, one north and the  
other south of the zenith a t  nearly equal zenith distances. If 4 is 
the latitude. the respective zenith distances are 61 - + north and 
+ - 62 south. so that the small difference between them is 6, + 6, 
- 2 4 .  Settings of a micrometer wire are made on each star in 
turn. the telescope being rotated from the north to the south 
direction between the two observations. The distance that the 
wire has to be moved measures the quantity 61 + - 2 4  and 
hence determines 4. 

The method described is generally known as the method of An- 
d r e ~ ~  Talcott. \~;ho used it in boundary surveys (1834j .  I t  is 
characteristic of the Talcott  method that the derived latitude de- 
pends upon the accuracy of the level: of the micrometer and of 
the assumed star positions. but  is independent of a precisely grad- 
uated circle. The  correction for refraction is nearly zero because 
the north and south measures are made a t  nearly the same altitude. 

The floating zenith telescope, designed by B. Cookson, employs 
a basin of mercury for rotating the telescope and for fixing the  
position n i t h  respect to the vertical. Trails of a pair of stars 
are obtained close together on a photographic plate. 

The photographic zenith tube. which is used a t  a number of ob- 
servatories, makes use of a reflecting basin of mercury to define 
the vertical. Exposures made in two positions of the lens and 
photographic plate determine the zenith distance and the latitude. 
(See  TIME ~ I E A S U R E ~ I E K T :  P~act ical  Deterinirtation of Rota- 
tio~zal Tirne: Photographic Zenitlz Tube.j (I&'. LIZ.) 

ZENO, East Roman emperor from 474 to 491. was an Isaurian 
of noble birth. Of his early life nothing is known; after his 
marriage to Xriadne, daughter of Leo I, in 468 he became patrician 
and commander of the imperial guard and of the armies in the 
east. I n  474 Leo I died after appointing as his successor Leo, the 
son of Zeno and Ariadne; Zeno, however. succeeded in getting 
himself crowned also, and on the death of his son in the same 
year became sole emperor. I n  the follolr-ing year, in consequence 
of a revolt fomented by Verina in favour of her brother Basiliscus, 
he was compelled to take refuge in Isauria. The gro~ving misgov- 
ernment of Basiliscus ultimately enabled Zeno to re-enter Con- 
stantinople unopposed (476.1 ; his rival xvas banished- to Phrygia, 
n-here he died soon a f t e r ~ ~ a r d .  The remainder of Zeno's reign 
was disturbed by numerous other less formidable revolts. Since 
4 7 2  the aggressions of the two Ostrogoth leaders. both named Theo- 
doric. had been a constant source of danger. I n  $ 3 ;  Zeno induced 
Theodoric. son of Theodemir, to invade Italy and establish his new 
kingdom. I n  ecclesiastical history the name of Zeno is associated 
11-ith the Henoticon or instrument of union. promulgated by him 
and signed by all the eastern bishops, with the design of terminating 
the Llonophysite controversy. 

See J. B. Bury, The Later Roi~zan Empire (1889), i, pp. zjo-274; 
E. 1%'. Brooks in the English Historical R~viera (1893), pp. 209-238; 
W. Barth. DFY Kaiser Zero (Basel, 1894). 

ZENO (OF ELEA I i b .  probably c. j oo  s.c.j.  Greek philosopher. 
regarded as the inventor of "dialectic" in virtue of his method 
01 indirect argumentation. was famous for the paradoxes xhereby, 
in order to recommend the Parmenidean doctrine of the existence 
of "the one" (i.e., indivisible reality). he 'sought to controvert 
the common-sense belief in the existence of "the many" (i.e., 
distinguishable qualities and things capable of motion). Zeno was 
the son of a certain Teleutagoras and the pupil and friend of 
Parmenides. I n  Plato's Pa~vzenides,  Socrates, "then very young," 
converses with Parmenides and Zeno? "a man of about forty"; but  
it may be doubted whether such a meeting was chronologically 
possible. Plato's account of Zeno's purpose (Parme?zides, I 28 
et sey . ) .  however. is presumably accurate. I n  reply to those T T ~ O  

thought that Parmenides' theory or' the existence of "the one" in- 
volved inconsistencies. Zeno tried to s h o r  that the assumption of 
the existence of a plurality of things in time and space carried n i t h  
it more serious inconsistencies I n  early youth he collected his 
arguments in a book. which. according to Plato. n a s  put into 

circulation without his knowledge. 
Of the paradoxes used by Zeno to discredit the belief in plurali ty 

and motion. eight survive in the writings of Aristotle and  
Simplicius. They are comnlonly stated as fol1oxvs:- 

I .  If the existent is many, it must be at once infinitely small and 
infinitel>- great-infinitely small, because its parts must be indivisible 
and therefore without magnitude; infinitely great, because, for any 
part having ma~ni tude to be separate from any other part. the inter- 
vention oi a third part having magnitude is necessary, and, ior this 
third part to be separate from the other two, the intervention oi  other 
parts having magnitude is necessary, and so on ad infinitum. 

2 .  Likewise, the many must be numerically both finite and infinite- 
numerically finite. because there are as many things as there are, neither 
more nor less; numerically infinite, because! for any two things to be 
separate. the intervention of a third thing is necessary, and so on ad 
infinitum. (An alternative interpretation of either or both of these 
arguments would have Zcno referring to the intervention of a part 
xlithin rather than between each part.) 

j. If all that is is in space, space itself must be in space, and so on 
ad'infinitum. 

4. I i  a bu>hel oi corn turned out upon the floor makes a noise, each 
grain and each part of each grain must make a noise lilie~rise; but,  in 
fact, it is not so. 

5 .  Before a body in motion can reach a given point, it must first 
traverse the half of the distance; before it can traverse the half, it 
must first traverse the quarter; and so on ad infinitum. Hence, ior a 
body to pass irom one point to another, it must traverse an infinite 
number of divisions. But an infinite distance (which the paradox does 
not distinguish irom a finite distance infinitely divided) cannot be 
traversed in a finite time. Consequently, the goal can never be 
reached. 

6 .  If the tortoise has the start of Achilles, Achilles can never come 
up with the tortoise; for, while Achilles traverses the distance from 
his starting point to the starting point of the tortoise, the tortoise 
advances a certain distance, and while Achilles traverses this distance, 
the tortoise makes a further advance, and so on ad infinitum. Conse- 
quently, r\chilles may run ad infinitum without overtaking the tortoise. 
(This paradox is virtually identical rvith the preceding one, the only 
difference being that there are ~ T T T O  bodies instead of one morinr t o ~ ~ a r d  
a limit. The "infinity" of the premiss is an infinity of subdivis~ons 
of a distance which is finite: the "infinity" oi the conclusion is an 
infinity oi distance.) 

7.  So long as anything is in a space equal to itself, it is at rest, An 
arron is in a space equal to itself at every moment of its flight and 
therefore also during the whole oi its flight. Thus the flying arrow is 
at  rest. 

8. Two bodies moving with equal speed traverse equal spaces in 
equal time. But, when two bodies move with equal speed in opposite 
directions, the one passes the other in half the time in which it passes 
a body oi equal length. which is at rest. (The concealed point is. 
almost certainly, that the actual division of an instant is implied.) 

I t  \\-ill be seen that Zeno made use of three premlsses: first. 
that  any unit has magnitude: second, that it is infinitely divisible: 
and third. that i t  is indivisible. Yet he incorporated arguments 
for each: for the first premiss. he argued that that which added 
to or subtracted from something else does not increase or  de- 
crease the second thing is nothing; for the second. that a unit ,  
being one. is homogeneous and that therefore, if divisible, i t  can- 
not be divisible a t  one point rather than another;  for the  third,  
that a unit, if divisible. is divisible either into extended minima, 
which contradicts the second premiss or. because of the  first 
premiss, into nothing. H e  had in his hands a very po\verful com- 
plex argument in the form of a dilemma, one horn of n-hich sup- 
posed indivisibility. the other infinite divisibility, both leading to 
a contradiction of the original hypothesis. Thus.  in refuting the  
hypothesis of motion, paradoxes 5 and 6 postulated infinitely 
divisible stretches, paradoxes ; and 8 indivisible stretches. His  
method had great influence and may be summarized a s  follo\vs: 
he continued Parmenides' abstract, analytic manner.  but  s tar ted  
from his opponents' theses and refuted them by  reductio ad 
absurdam. I t  was probably the tn-o latter characteristics which 
Aristotle had in mind when he called him the inventor of dialectic. 

Zeno may have been arguing against actual opponents. Pythago- 
reans who believed in a plurality composed of numbers tha t  were 
thought of as extended units. This is controversial. I t  is not  
likely that any mathematical implications (e .g . ,  doubts about using 
infinitesimals in geometry) received attention in his lifetime. Bu t  
in fac t  the logical problenis which his paradoxes raise about  a 
mathematical continuum are serious. fundamental and inade- 
quately solved by Aristotle. 

By Plato's :ime. a t  least. Zeno's paradoxes had been applied 



to another problem n.hich was to be of much importance in philos- 
ophy. This \\-as the problem of predication. I n  the P , ~ ~ n z c ~ l i d e s  
we are told that the first argument of Zeno's book reduced "the 
many" to absurdity by  showing that they are sitnultaneously "like 
and unlike." Socrates claims that this is a commonplace in the 
case of changing particulars ( a s  the Phaedo had pointed out. the 
same individual is. relatively, both tall and short)  ; n-hat would 
be a marvel. b e  suggests, would be to shox  that it held in the 
case of universals-if unity. say. \yere many or plurality one. 
This leads in the Sophist to the doctrine of the communion or 
mingling of the Platonic forms. which amounts to tackling the 
problem of class-inclusion instead of class-membership. At the 
same time both di;ilogues can turn the tables on Eleatic monism. 
For  x h e n  Zeno had argued that the "unit" of the plur a 1'. ists n-as 
self-contradictory, he had referred to the units into ~vhich total 
reality was supposed to be divided. I'lato (following the lead of 
Gorgias) simply uses the same arguments against the unitary 
reality itself. Since this now contains differences. the "not-being" 
\vhich Parmenides had asserted to be impossible finds a place as 
"difference": ".A is-not B" means "A is different from, or other 

Euphrates, and the Palmyrenes, losing heart, capitulated (A.D. 272). 
Zenobia probably retired at  Tibur, where she lived the life of a Roman 
matron with her sons. A few months after her fall Palmyra revolted 
again ; Aurelian unexpectedly returned and destroyed the city. 

Among the traditions relating to Zenobia may be mentioned that 
of her discussions with the .4rchbishop Paul of Samosata on matters of 
religion. I t  is probable that she treated the Jews in Palmyra with 
favour; she is referred to in the Talmud as protecting Jewish rabbis 
(Talm. Jer. Ter. viii, 46 b ) .  

The well-kno~vn account of Zenobia by Gibbon (Decline and Fall, 
i, pp. 302-312, Bury's edition) is based upon the imperial biographers 
(Historia Augusta) and cannot be regarded as strictly historical in 
detail. See further PALMYRA. (G. A. C.; X.) 

ZENODOTUS OF EPHESUS (f l .  C. 280 B.c.); Greek gram- 
marian who made the first critical edition of Homer,  lived in the 
reigns of the first two Ptolemies. H e  was a pupil of Philetas of 
Cos, and the first superintendent of the famous library a t  Alexan- 
dria: where he arranged the work of the epic and perhaps of the 
lyric poets. After comparing different manuscripts of Homer,  
he obelized (deleted) doubtful lines, transposed others and made 
emendations. His edition, knowledge of which is derived almost 
entirely from later scholia on Homer,  was severely criticized by  

than. B." Aristaichus, but had some influence oh the poetryWof ~ e n o d o t u s '  
BIBLIOGRAPHY.-H. Diels and W. Kranz, Fragmente der Vorsokra- 

t ikey,  i. 7th ed, (1954) ; H. D, P. Lee, Zeno  o,f Elea:  a T e x t ,  W i t h  Tralzs- younger and A'~ollonius Rhodius' It 
ldtiolz and 'Votes (1936) ; J .  Burnet, Early Greek Philosophy, 4th ed. Was he Who divided the Iliad and the Odyssey into 24 books each. 
11930) ; G. Calogero, Stttdi sull' eleatismo (1932) ; R. hlondolfo, Prob- H e  compiled a Homeric glossary, and besides editing the Theogony 
le17zi del pensiero antico (1935) ; F. M.  Cornford, Pluto and Parmenides of Hesiod he published studies of Pindar, traces of jyhich survive 
(1939). For treatment of Zeno's mathematical and philosophical prob- in a papyrus from oxyrhyncus (no, 841). H~ is also said to  have lems about the continuum, see B. Russell, Principles o f  Abfalhentatics 
(1903), Our K n o w l ~ d g e  o f  the External kt70rld (1926) ; F .  Cajori. "His- written epic poetry. 
tory of Zeno's Arguments Against Motion," Atner. Math .  i l fon. ,  vol. BIBLIOGRAPHY.-D. B. Monro, Homer's Odysseq. Books xii-xxiv, pp. 
xxii (1915). (A. C. Lo.) 436-439 (1901) ; Christ-Schmid-Stahlin, Die nachklassische Periode der 

ZEN0 (THE ~ ' ~ O I C ' I  (6. 370-6. -150 B.c.) .  sometimeS also gviedzischerz Littevatur, pp. 259-260 (1920) ; J .  E. sandy$, A   is tory 

ZEh-cl THE p H o E S I ~ I ~ s ,  founder of the Stoic philosophy. Tvas a Czasszcal SchO1arshzp, 3rd ed., vol. I ,  pp. 119-12' ('9'1). 
(E. A. B.) 

native of Citium in Cyprus. n.ho came to Athens as a youth and, 
although refusing an offer of  citizenship. remained there until his ZEOLITE, a numerous and complex family of hydrous alumi- 

death, . l i ter  studying under cra tes  the cyn ic ,  under stilpo the num silicate minerals containing one or more of the alkali and 
ylegarian and in the o l d  ~ ~ ~ d ~ ~ ~ ~ .  he began to teach in the .qtocl alkaline earth metals. Xatural  and synthetic zeolites have been 
poikilc, stoa%. or ' po rch" ) ,  ~i~  if^ by rjiogenes much used as water softeners, and occasionally as absorbent ma- 
 ti^^ jvii. I )  an outline of his Iyas terials (see Base Exchange, below) x i t h  increasing application in 
dogmatic, prophetic and i,aradoxical rather than philosophical in industrial sieving processes as molecular sieves to separate mole- 
the manner o f  his ~~~~k predecessors, ~ i ~ i d i ~ ~  philosophy into cules of different sizes (as various hydrocarbons) and molecules 
logic. physics and ethics and taking as his crite;ion of t ru th  the of the same size but different electrical properties (as water and 
fiatclleptikc p/lulztasiu (.'indubitable impression'.), he made n a t ~ r a l  gas). The name is derived from the Greek words for "to 
ethics cen t ra l  and taught that happiness lies in conforl-ning the boil" and "stone" in allusion to the distinctive property of ap- 

to the  dix,ine reason n-hich governs the universe. sane his pearing to boil when heated. The effect is a consequence of the 
many on logic. physics. ethics alld rhetoric, n.ritten in easy fusibility and, a t  the same time, loss of considerable amounts 
harsh but  forccful Greek: is extant save in fragmentary quotations. O* !vater crysta11izati0n. 

BIRLIOGR~PH~.-A. C. Pearson (ed.), Fragments o f  Zen0 and Specle~.-The most important species belonging to  the fanlily 
C l e a n f h ~ s  (1891) ; J .  von Xrnim (ed.), Stoicovztnz vrte~ztnt  fragnzenta, i are identified in the accompanying table. 
(1905) ; R. D. Hicks, Stoic and Epicurean (1910) ; E.  R. Bevan, Stoics 
und Sceptics (1913) ; H. Gomperz, Die Lebetzsaufiassung der grie- Zeolite Fawzily 
chischen Philosophen (1927) ; -4. Jagu, Zenon de Cittiuwt (1946); M. 
Pohlenz, Die Stoa, 2 vol., 2nd ed. (1955), Stoa und Stoiker (1950). 

(A. R. C. D.) 
ZENOBIA, queen of Palmyra, one of the heroines of antiquity. 

Her  native name was Septimia Bathzvbbai This remarkable 
woman was \yell fitted to be the consort of Odainatti (see 
ODAENATHUS) in his proud position as Dux Orientis; during his 
lifetime she actively seconded his policy, and af ter  his death in 
A.D. 266-67 she determined to surpass his position and make Palmyra 
ruler ot the Roman empire in the east. Wahab-allath or Athenodorus 
(as the name was Grecized), her son by Odainath, being still a boy, 
she took the reins of government into her own hands, Under her gen- 
era1 in chief Zabda, the Palmprenes occupied Egypt in A.D. 270 under 
the pretext of restoring it to Rome; and b'ahab-allath governed Egypt 
in the reign of Claudius as joint ruler. In Asia Minor Palmyrene gar- 
risons were established as far west as dncyra in Galatia and Chalcedon 
opposite Ryzantium. LVhen'Aurelian became emperor in 270 he quickly 
realized that the policy of the Palmyrene queen was endangering the 
unity of the empire and instantly took measures; Egypt was recovered 
ior the empire by Probus (270), and the emperor himself prepared a 

attempted unsuccessfully to oppose his may. The queen ~i-as  defeated 

great expedition into 'lsia ~i~~~ alld syria, ~~~~~d the end of 271  'The similar mineral analcite ( q . ~ . ) ,  NaAlSi,O,.H,O, sometimes 
he marched through Asia Minor and, overthrowing the Palmyrene gar- classified as a member of the zeolite family, in this article is re- 
risons in Chalcedon, Ancyra and Tyana, he reached Antioch, ~ i ~ h e r e  the garded as a feldspathoid ( q . ~ . ) .  Identification of the different 
main Pallnyrene arm?- under Zabda and Zabbai, with Zenobia herself, species of zeolite commonly requires careful measurements of 

at  Emesa (Homs) and fell back upon Palmyra! where ~ ~ ~ ~ l i ~ ~  fol- their optical properties. and in the case of rnany fine-grained types, 
lowed her and laid siege to the city. The queen and her son fled to the use of x - r a y  diffraction. Zeolites in many localitits exhibit 
seek help from the Persian king, but were captured on the bank of the strikingly developed crystals; whereas they occur in nondescript 
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i\lonociinic 
Hexagonal 
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ZEPHANIAH 
granular masses or as disseminated grains in many other locali- 
ties. Most varieties are translucent to white in colour, although 
a few range through flesh tints, brown, yellow and red. The re- 
fractive indices, birefringence, specific gravity (2.0-2.4), and 
hardness are all relatively low. The zeolites are further distin- 
guished by the fact that they are readily decomposed in hydro- 
chloric acid with the separation of silica. 

B Y  C O U R T E S Y  O F  A M E R I C A N  M U S E U M  OF N A T U R A L  H I S T O R Y  

R A D I A T I N G  G R O U P  O F  NATROLITE CRYSTALS F O U N D  IN WEST PATERSON, N . J .  

Crystal  Structure.-Several striking features of the zeolites 
are directly controlled by the crystalline make-up. The essential 
structural scheme for all species is a rather open but tightly 
linked framework of the silicate [SiO*] and aluminate [AlO,] 
tetrahedral groups or clusters of atoms (see ~IINERALOGY).  HOW- 
ever, the metal ions, such as sodium or calcium, and the water 
molecules are relatively loosely bound within the large voids in 
the frameworks. In most zeolites the voids are interconnected 
so as to yield well-defined channels on an atomic scale through the 
crystals. Thus, the low specific gravities are explained by this 
structural porosity, which also accounts for their ability to serve as 
molecular sieves. 

Zeol i t ic  Dehydration.- The behaviour of the crystal water 
of zeolites is so distinctive it  is comnlonly referred to as zeolitic 
dehydration. The amount of water contained in a zeolite depends 
upon the humidity and temperature of the environment, as well 
as upon its own composition and structure. At temperatures be- 
low about zoo" C. most zeolites lose and regain water reversibly 
with little or no change in the essential aluminosilicate frame- 
work. Most other hydrated crystalline substances, on the other 
hand, do not exhibit this reversibility and for many the funda- 
mental structure is destroyed if the water is lost. 

Base Exchange.-Zeolites also have the property of base ex- 
change. I f ,  for example, a sodium zeolite is placed in a calcium- 
rich solution the loosely bound sodium atoms tend to diffuse 
through the zeolitic channels into the solution. Calcium ions tend 
to diffuse into the crystal. The process is reversible and the 
original zeolite may be regenerated by replacing the calcium solu- 
tion by one of sodium. hlany other bases such as potassium, 
strontium. barium, lithium, ammonium, silver and copper are also 
exchangeable. I t  is by reason of this property of base exchange 
that zeolites have been used as water softeners in the permutite 
process, and as absorbent materials. ( See  also COLLOID: Ion Ex- 
change o r  Base Exchapzge; WATER; WATER SUPPLY AND PURIFICA- 
TIOS : Softe?zi?zg.) 

Occurrence.-Zeolites apparently are stable under a wide range 
of conditions in hydrous environments. They are abundantly 
found as alteration products in igneous and metamorphic rocks, 
associated mith ore deposits, and in ancient and recent sediments. 
Zeolites have been made artificially up to very high temperatures 
and pressures if sufficient water is present. The most notable 
occurrences of zeolite are the beautifully crystallized cavity linings 
in basalt and diabase, as a t  Bergen hill, New Jersey; Westfield, 
Mass.; and the Lake Superior copper district. Abundant granular 
zeolites also occur dispersed in such rocks as alterations of feld- 

spar. 'They occur also in feldspathoidal syenites, gneisses and 
some granites. See also CHABAZITE; HECLANDITE; NATROLITE; 
PHILLIPSITE ; SCOLECITE ; STILBITE. (D. M. H. )  

ZEPHANIAH, the ninth of the minor prophets in  the Bible. 
His 'ancestry is traced t o  his great-grandfather Hezekiah, who 
may, in spite of 2 Kings xx. IS, xxi. I, be the well-known king 
of Judah (c. 720--690). This would agree fairly with the title 
(i. I )  which makes the prophet a contemporary of King Josiah 
(c. 637), and this i n  turn appears to  agree ( a )  with the internal 
conditions (i. 4-6, cf. 2 Kings xxiii. 4, 5, 12) which, it is  held, 
are evidently earlier than Josiah's reforms (621); (b)  with the 
denunciation of the royal household, but not of the (young) king 
himself (i. 8, iii. 3 ) ;  (c) with the apparent allusion i n  ch. i. t o  
the invasion of the Scythians (perhaps c. 626), and (d) with the  
anticipated downfall of Assyria and Nineveh (ii. 13, 612 B.c.). 

Although one single leading motive runs through the book of 
Zephaniah there are abrupt transitions which d o  not depend on 
modern subjective considerations of logical o r  smooth thought, 
but are material and organic changes representing different groups 
of ideas. The instruments of Yahweh's anger (ch. i.) are not 
so real or prominent on the political horizon as, for  example, 
in Isaiah, Jeremiah or Habakkuk. The Scythian inroad and i ts  
results for Judah and Philistia are less important when it is 
observed that the doom upon Philistia, the vengeance upon Moab 
and Ammon, and the promises for Judah (ch. ii.), belong t o  a 
large group of prophecies against certain historic enemies (Edom 
included) who are denounced for their contempt. hostility and 
intrusion. The prophecies are in large measure associated tradition- 
ally with the fall of Jerusalem, and to some such calamity, and not 
to the inroad of the Scythians, the references to the "remnant" and 
the "captivity" refer. The anticipation of future events is of 
course conceivable in itself; but the promises (in ch. ii.) pre- 
suppose events other and later than those with which the Scythians 
were connected. On the other hand, a prophecy relating to  Scyth- 
ians may have been re-shaped to apply to  later conditions, and 
on this view it  is explicable why the indefinite political convul- 
sions should be adjusted to the exile and why the gloom should 
be relieved by the promise of a territory extending from the 
Mediterranean to the Syrian desert (ii. 7, 9). After a period of 
punishment (cf. book of Lamentations) Yahweh's jealousy against 
the semi-heathen Judah has become a jealousy for  his people, 
and we appear to move in the thought of Haggai and Zechariah, where 
the remnant are comforted by Yahweh's return and the dispersed exiles 
are to be brought back (cj. Zech. i. 14-17, viii. 2-17). But  in ch. iii. 
other ideas are maniiest. Israel's enemies have been destroyed, her 
own God Yahweh has proved his loyalty and has iulfilled his promises, 
but  the city remains polluted (vv. 1-7, cf. Isa. Iviii. seq.; Malachi) .  
Once more doom is threatened, and once more me pass over into a later 
stage where Yahweh has vindicated his supremacy and Zion is glori- 
fied. Instead of the realities of history me have the apocalyptical fea- 
ture of the gathering of the nations ( v .  8) : the thought may be illus- 
trated irom Zech. xii. 1.-xiii. 6. where Jerusalem is attacked. purged 
and delivered, and from Zech. xiv. where t h c c i t y  is actually captured 
and hali the people are removed into captivity (cf. Zeph. iii. 11 purging. 
15 removal oi  the enemy, 18-20 return of the captivity). The goal is 
the vindication of Israel and of Israel's God and the establishment of 
universal monotheism (ii. 11, iii. 9 seq.). The foe which threatened 
Judah has become the chastiser of Ethiopia and Assyria (ii.) a n d  the 
prelude to the golden ape (iii., cf. Ezek. xxxviii. seq.). 

If Jer. iv. 5-vi. 30 originally reierred to the Scythians, it has been 
revised to reier to the Chaldeans; also in Ezek. xxsviii. seq. a northern 
ioe becomes associated mith the great world-judgment. Also, in Isaiah 
and Zechariah, notably, older and later groups of prophecies are pre- 
served. whereas here the new preludes and new sequels suggest tha t  
the original nucleus has passed through the hands o i  writers in touch 
with those vicissitudes oi  thought which can be studied more completely 
elsewhere. I t  is not  to be supposed that  the elimination of all later 
passages and traces of revision urill give us Zephaniah's prophecies in 
their original extent. I n  iact the internal religious and social conditions 
in i. 4-6 or iii. 1-4 do not compel a date before Josiah's reiorms. The 
doom of Cush is still in the iuture in Ezek. xxx. 4 ;  and if the impending 
fall of Sinex-eh (ii. 13) implies an early date, yet it is found in writings 
which have later additions ( S a h u m ) ,  or which are essentially later 
(Jonah, cf. Tob. xiv. 4 ILXX.1, 8, 10. 1 5 ) ;  cf. also the use oi  Xssyria 
ior Babylon (Ezra vi. 2 2 )  or Syria (Zech. x. 10).  Historical reierences 
in prophecies are not always decisive (Ezek. xxxii., ior  example. looks 
upon Edom and Sidon as dead),  and while the continued revision of 
the hook allows the presumption that  the tradition ascribing its incep- 
tion to the time of Josiah may be authentic, it is doubtful how much o i  



ZEPHYRINUS-ZEUS 
the original nucleus can be safely recognized. 

BIBLIOGRAPHI-.---See the commentaries on (all or portions of) 
the hlinor Prophets by -4. B. Davidson (Canibridge Bible, 1896) ; 
G. -1. Smith (1928); LT. Sowack (1903); K. hfarti (1904; especially 
valuable) ; S. R. Driver (Century Bible, 1906) ; \-an Hoonacker (1908). 

(S. A. C.) 

ZEPHYRINUS, ST., bishop of Rome from about 198 to 
217, succeeded Victor I .  The controversies on doctrine and dis- 
cipline that marked his pontificate are associated with the names 
of Hippolytus and of Calixtus, his principal adviser and after- 
wards his successor. 

ZEPHYRUS, in Greek mythology, the west wind, son of 
the Titan Astraeus and Eos, the dawn. H e  was the husband of 
Chloris, the goddess of flowers, by whom he had a son, Carpus, 
the pod of fruit (Ovid. Fasti, v. 197). 

St7? also FLORA ; H-ARPIES : HYACINTHVS. 
ZEPPELIN, FERDINAND, COUNT VON (1838-191; ), 

German airship inventor. was born at Constance. Baden, on July 8. 
1838. He served in the Federal army during the .i\merican Civil 
JVar and while in America made his first balloon ascent. Returning 
to Germany he saw active service in the Austrian \iTar of 1866 and 
in the Franco-German IYar of 1870. In IS91 he retired from the 
army and devoted his energies to aeronautics. 

In  1900 he built an airship. which rose from the ground and 
remained in the air for 2 0  minutes, but was wrecked in landing. 
In 1906 he made two successful flights aL a speed of 30 mi. an 
hour. and in 190; attained a speed of 36 mi. From that time 
onward his airship construction made steady progress and many 
Zeppelin airships took part in Il'orld War I .  though with heavy 
losses under attack. (See AIRSHIP.) He died at  Charlottenburg 
on March 8. 1917. 

See Eine Frstgabe zu seinem 75.  Geburtstag von Lujtschifbau 
Zepprlin (Stuttgart. 1913). 

ZERMATT, a mountain village (5:315 f t .  above sea level) 
a t  the head of the 1-isp valley and a t  the foot of the Ilatterhorn, 
in the canton of Valais. Switz. I t  has (1960) 2.731 perma- 
nent inhabitants, German-speaking and Roman Catholics. 

Formerly Zermatt was called "Praborgne," and this name 
is mentioned in the Swiss census of 1888. I ts  originally Romance 
population seems to have been Teutonized in the course of the 
15th century, the name "Matt" (now written "Zermatt,!' i.e., 
the village on the meadows) first occurring in that century. 

ZERNIKE, FRITS (1888- ) ,  Dutch physicist. awarded 
the 1953 Sobel prize for physics for his outstanding contributions 
to optics, and especially for his introduction of the method of 
phase-contrast microscopy (see MICROSC~PE : Phase Co?ztrast ) .  

He was born in Amsterdam on July 16, 1888. He was educated 
in the University of Amsterdam, and obtained his doctorate there 
in 1915. He then worked in the department of astronomy in the 
University of Groningen as professor extraordinarius of mathe- 
rllatical physics and theoretical mechanics, becoming full proies- 
sor in 1920. His researches contributed to optics and to other 
branches of physics. His earliest work in optics was concerned 
with problems relating to astronomical telescopes. and in 1934 he 
published a diffraction theory of the Foucault knife-edge test for 
the figure of telescopic mirrors, this work being notable for the 
discovery of the so-called polynomials of the phase-contrast 
method. He quickly realized that this method could be applied 
to the microscope and its use in microscopy led to revolutionary 
advances. proving most valuable in medical and biological research. 
In  1952 Zernike was awarded the Rumford medal of the Royal 
society. (D. McK.) 

ZERO, the figure o in  the Arabic notation for  numbers 
meaning nought, or cipher. The Sanskrit name for the figure was 
Szinya (void), and this term passed over into Arabic as a$-sifr, or 
j ~ i f r .  The old Latin writers on arithmetic translated or transliter- 
ated the Arabic word as zephyrum; this in Ital. took on such forms 
as zeuero, zepiro, and became contracted to zero, borrowed by F.  
ze'ro, whence it  came late into English. The Spanish form cifra, 
more closely resembling the original Arabic, gave O.Fr. cifre, 
mod. chifire, also used in the sense of monogram, and English 
"cipher" which is thus a doublet. Although no character for zero 
is found in India before the 9th century, there is literary evidence 

for the belief that it  was known much eailier. In  the Maya in- 
scriptions in Central America there appears a character for zero, 
but only in connection with the calendar. 

ZEROMSKI, STEPHEN ( I  864-1925), Polish novelist, poet 
and dramatist, was born at  Strawczyn on Nov. 14, 1864. Banished 
from Poland by the Russian Government early in his life, he first 
attracted attention by a col!ection of tragic tales entitled The 
Ravens and the Crows are Picking us  to Pieces ( I  895, Eng. trans. 
1906). In  the publication of The  Honzeless (1900) Zeromski 
supplied a generic name for all his Polish heroes. His pessimistic 
philosophy finds expression in the novel Aryman takes Revenge 
(1904)~ while the triumph of evil over good is vividly treated in 
The Story of Sin ( 2  vol., 1906) describing the slow and terrible 
downfall of a woman of culture. In his epic poem Ashes ( z  vol.. 
1904) he delineates the minds of the Polish people after the 
Partition and their etiorts to liberate their country by serving in 
the h'apoleonic legions. During World War I Zeromski published 
his great trilogy The Fight with Satan-The Conversion of Judas 
(1916), The Blizzard (1918), Charitas (1919)-a kind of epilogue 
and synthesis of his previous work and at  the same time an 
autobiography of his own life. After the achievement of national 
independence, Zeromski wrote his drama, The Broken Spell (1924) 
in which the hero dedicates himself to  the services of a resusci- 
tated Poland. H e  died on Nov. 20, 1925. 

See S .  Brzozowski, 0 Stefan Zeromski (Warsaw, 1905) ; W. JampoI- 
ski, Stefan Zeromski, the Spiritual Leader of the Race (Lwbw, 1918). 

ZETKIN, KLARA (183'7-1933), German communist. was 
born on June 5, 1857, a t  Wiederan, Saxony, and educated at the 
University of Paris, becoming a schoolteacher. She presently 
became editor of Gleichizeit, the organ of the Social Democratic 
party for Jvomen. Klara Zetkin was a member of the Communist 
party from its foundation in 1919 and was one of its most fiery 
orators. She became a member of the Reichstag in 1920. 

ZETLAND, 2ND MARQUESS OF: see RONALDSHAY, 
LAWREXCE JOHN LUBILEY DUNDAS. 

ZEUS was the sky- and weather-god of the ancient Greeks 
whose name and functions correspond to those of the Latin Iup- 
piter (Jupiter) and of the Sanskrit Dyaus-(pitar). Although the 
ancients did not guess at  the etymology of the two names, they 
recognized the former of these equations. Hence also Zeus was 
assimilated to the sky-gods of ioreign peoples, and, though he 
himself was definitely of the weather-sky alone, these other gods 
included solar deities. This fact accounts, for example, for the 
repeated assertion that the Egyptians worshiped him-their own 
god Amon-Re is meant. I t  is curious that Zeus seems hardly to 
have been identified at  any time with the Hebrew Yahweh,  horn 
he really resembles in many ways, both in his original functions and 
in his later moral development. (For one or t ~ - o  exceptions, see 
A. B .  Cook. Zetcs, vol. ii, pp. 889. I 197.) Zeus is the one god \\,horn 
the Greeks certainly brought with them into Greece (see GREEK 

RELIGIOS). I t  is highly likely that he was their chief god from 
the beginning, before he became the consort of Hera. or entered 
the varied pantheon familiar from Homer on>\-ard. His original 
partner. if he had a partner, may have been Dione (see L)ODOXA ) . 
Certainly in Homer he is the father, i.e., the natural ruler, of gods 
and men alike (the word "father" has no necessary connotation of 
physical relationship). This position he never loses, a t  least in 
theory, although in a given district he is often overshadowed by 
locally important deities-at Delphi'and at  Delos, for example, by 
Xpollo. 

Development.-As a sky-god, Zeus develops two principal 
spheres of activity, one physical, the other moral. As regards his 
material operations, all meteorological phenomena lie within his 
province. He is naturally the sender of thunder and lightning, 
and his traditional weapon is the thunderbolt, that imaginary mis- 
sile by which the effects of lightning were explained before the 
nature of electricity was known. He also sends rain and ~vinds 
and, consequently, calm and fine weather, for like all Greek gods 
he is bivalent. There was a time when he had no very marked 
personality. 'Traces of this period are to be found in the occa- 
sional cult oi a Zeus Knppotas ('.flown down'') or Xataibates 
(',descended") ; in other words of a meteoric stone in which the 



ZEUS 
power or mana of the sky was embodied (see H. J. Rose, "The 
Wiro Sky-god,'' in Custom is King, 1936). As a rule, however, 
Zeus is a definite person who can be seen "gathering the clouds" 
on the hilltops. But Greek thought concerning the gods was not 
a logical system; thus, other and generally lesser deities are often 
said to control. or even to be, the winds, or to make the sea stormy, 
and so forth. But it is around the person of Zeus that his rich 
mythology gathers. There are especially the many tales of his 
love affairs, which are but variants of the immemorial theme of 
the union of Father Sky with Mother Earth, though in the final 
form of the stories not all his consorts are earth-goddesses. I t  
is thus natural that among his many titles is that of Farmer 
(Georgos), for obviously the farmer is dependent upon the weather 
for his crops. I t  is no less natural that a considerable part of 
Zeus's ritual has to do with weather magic. His holy place on Mt. 
Lykaion in Xrcadia, which among other signs of great antiquity 
retained at  least traces of human sacrifice, possessed a spring whose 
water his priest used to stir with an oak branch in time of drought. 
(The oak was Zeus's sacred tree; see DODONA.) I t  is alleged by 
Pausanias that when this rite was performed with the proper ac- 
companiment of prayer and sacrifice, a mist arose from the spring, 
became a cloud and sent the desired rain. This idea perhaps also 
explains why Zeus seems occasionally to quit the sky altogether 
and visit the earth. He is Kata- 
chtltonios, "subterranean," from 
Homer onward, and so tends to 
be identified to some extent with 
his brother Hades. In Athenian 
cult his most ancient festival is 
the Diasia, a t  which. on Anthes- 
terion 23 ii.e., about March), a 
pig was sacrificed and the god had 
the euphemistic title Meilichios. 
This title, whose approximate 
meaning is "easily entreated," ap- 
pears in Ozolian Locris as applied 
to a group of gods otherwise un- 
named who, according to Pausa- 
nias. a e r e  worshiped at night. 
Zeus himself is represented on 
several monuments in the form of 
a large snake, a typically under- 
world creature. Plainly this cult 
was connected with the fertility ;LINAW 

of the soil, mhich. incidentally, Z E U S  R E P R E S E N T E D  I N  A N T I Q U S  

explains \thy it was a feast day. S C U L P T U R E  AS T H E  

Given that the propitiation of the ~ , " ~ p " ~ ~ ~ ~ ~ ~  : ~ ~ ~ E ~ ~ ~ ~  

power in question was properly M ~ , ~ ~ ~ ,  R O M E ,  ITALY 
carried out. good results might 
reasonably be expected; therefore it was fitting to make merry 
with one's kin and to give the children little presents. Vi'hatever 
the original relation between Zeus and Meilichios. their identifica- 
tion brought Zeus a step nearer to becoming a universal god, 
although he never completely achieved this. 

Zeus's moral development, too, was in part the result of his 
celestial nature. in part, also of his position as head of the divine 
family. I t  is characteristic of the sky-gods of many peoples 
to develop an interest in the conduct of mankind, which they 
are able to observe from their exalted position, somewhat as a 
man with good eyesight can observe much that goes on over a 
fairly aide area if he stands on a hilltop. Sky-gods are besides 
often credited ~ ~ i t h  prodigiously acute vision involving the pos- 
session of multiple eyes and the like; they often also have super- 
natural powers of hearing. (See R. Pettazzoni, The All-Knowing 
God, igj6? for examples of this from all over the world.) Zeus 
shares these powers and characteristics. Sow and again he has 
more than the normal number of eyes; Pausanias testifies to a 
very old image of him at  Argos which had three, two normally 
placed and the third in the middle of the forehead. But such 
symbolism is rare, for Greek taste disliked monstrosities, and 
especially monstrous gods. 

In  general the Greeks simply state that Zeus sees everything, 

sees and governs all, beholds and notes all that men do, and the 
like; or that he has innumerable spies to go about the earth and 
bring him word of what happens there, or that his daughter Jus- 
tice (Dike) performs a similar office, reporting misdoings to  her 
father, who punishes the guilty. The earliest and most character- 
istic form of Zeus's vengeance on the ungodly is to send bad 
weather, as sky-gods regularly do. Often he hurls a thunderbolt 
a t  an offender, thus incidentally furnishing the skeptical with an 
argument against divine intervention in human affairs, for light- 
ning strikes objects incapable of any wickedness. On occasion, as 
in Hesiod (Works and Days, 243) he sends an epidemic to punish 
an erring community. Such an act might still be connected with 
his weather functions, if the very common ancient idea that dis- 
ease was caused by certain atmospheric conditions may be sup- 
posed to have been already current in the 8th century B.C. But 
the conception of Zeus as a god who is interested in morality, re- 
warding good conduct and punishing evil, is of early and rapid 
development, and surpasses the original, comparatively narrow 
idea of the god's nature and powers. 

By the time of Aeschylus, Zeus is the sternly righteous governor 
of the world. Aeschylus himself, one of the deepest thinkers of 
his age, admits the god's name to be conventional, and claims 
that it  is he "who guides men to wisdom, who establishes the law 
that by what we undergo we shall learn," and is incomparable, 
like no one but himself (Agamemnon, 176-178; 163-165, see note 
by H. J. Rose). The Stoics, especially, used the name Zeus to  
denote the chief god of their system, who alone is unaffected by 
the recurrent ekpyroseis ("conflagrations") which destroy all else, 
is immanent in everything, and is to be found everywhere in the 
universe save in "what the evil do in their folly." These specula- 
tions are the nearest purely Greek approach to monotheism; for 
what may be called exclusive monotheism, that which denies the 
name of "God" to any but one Being, is foreign to Greek and in- 
deed to all native European thought. Therefore the Greeks con- 
tinued to worship other gods besides Zeus, although to the most 
thoughtful minds these tended strongly to become the subordinates 
of their "father." Indeed, already in Homer's time, Zeus's su- 
periority is so marked that, in the poet's somewhat nai've figure, 
if there were a tug of war between Zeus and the rest, all the other 
deities could not with their combined strengths pull him down from 
heaven, whereas he could pull all of them up to him, and earth 
and sea with them. 

I t  need hardly be said that such lofty ideas as those involved 
in monotheistic~speculation did not beiong either t o  mythology 
or to ordinary cult. I t  is true that in the former Zeus is often 
a dignified figure. H e  intervenes in human affairs to guide them 
according to his will, overa

w

es the lesser gods with his superior 
power. and is even the author of individual destinies (see FATE). 
He is also, however, the central character of numerous stories 
of a kind very little to his credit, for he is involved in innumerable 
love affairs. These tales anciently reflected a cosmic union of 
Sky and Earth or a ritual sacred marriage, but their meaning had 
apparently been forgotten quite early, and this for two reasons. 
In  the first place, the earlier tellers of the myths felt that the 
gods aere  not subject to the same rules of conduct as mortals, just 
as nobles were free from the restrictions applied to  commoners. 
Later storytellers, such as the Alexandrians and their Latin fol- 
lolvers. believed in the traditional gods and their doings hardly 
more than modern Europeans do, and so were unhampered by 
moral scruples such as those of Pindar, for example. who refuses 
credence to certain legends which, he feels, attribute unworthy 
conduct to the gods. 

Po l i t i ca l  Importance.- It is but natural that the "father," 
"lord" and "king" of the gods should share in the government of 
human communities. and Zeus is in fact concerned in the organi- 
zation of every collectivity, from the smallest and simplest to the 
largest. He, with his consort Hera, is deity of marriage, under the 
title of Teleios (i.e., "Accomplisher"; feminine form, Teleia). 
Zeus is also worshiped in various capacities as a household god. 

I n  some of these cults, it is likely that he had displaced a less- 
known deity. Distinct traces of an ancient clan organization sur- 
vive in classical Greece in the phratry (phratria, literally 



ZEUSS-ZHITOMIR 
"brotherhood") into which all legitimate children were admitted Cornish, Breton and Irish, was born in Vogtendorf, Upper Fran- 
and which had a common cult of Zeus Phratrios. As Patroios, conia, on July 2 2 ,  1806, and educated at  Munich. His first book, 
Zeus was claimed as an actual ancestor by various groups of real the enduring Die Deutschen und die Nachbarstiimme (1837). a 
or alleged kin. The title patroios, however, is not peculiar to critical source book of German history, illustrates his great erudi- 
him; it was shared by many gods, notably by Apollo, who is the tion and scholarly judgment. 
patroios of all Athenians. They. being the ancestors of the As a result of his outspoken writings, Zeuss was frustrated in 
Ionians, claimed descent from Ion, son of Apollo. The term his repeated attempts to secure a university position and turned 
patroios has another sense, however, in which it is attached espe- from Germanic history to Celtic philology. Beginning about 1843 
cially to Zeus as guardian of the rights of kinship and especially by excerpting and analyzing the oldest Celtic documents, Zeuss 
of parentage. produced singlehanded, his masterpiece Grammatica celtica 

Plato would have any citizen who does not interfere to  prevent (1853).' 
an assault on a parent or grandparent fall under the curse of Zeus He died on Nov. 10,1856. 
in this capacity. Certain rights of property. also, are under the See F. Shaw, Studies, an Irish Quarterly Review,  43:194-206 (1954). 
protection of Zeus as Klarios ("He of the estate") and Horios (E. P. H.) 
("He of the boundary"); to larger communities he is likewise ZEUXIS (fl .  near end of 5th century B.c.), one of the best- 
often Polieus; i.e., god of the city-state. He is, indeed, the patron known Greek painters, described himself as a native of Heraclea, 
of several states, including Olympia, but is not the only god to probably the town in south Italy. H e  was, according to one ac- 
hold such an office. His widest function in this respect is ex- count, a pupil of Demophilus of Himera in Sicily, the other state- 
pressed by the title Panhellenios, or god of all Greeks. Early evi- ment being that he was a pupil of Neseus of Thasos. Afterward 
dence for this title is lacking, however, for the most conspicuous he appears to have resided in Ephesus. His recorded works are 
temple of Zeus's worship under that epithet dates from the time of the follo~ving subjects: Zeus surrounded by deities; Eros 
of the Roman emperor Hadrian, although the hill called Panhel- crowned with roses; Marsyas bound; Pan; Centaur family; infant 
lenion on the island of Aegina (Aigina) had an old shrine said Heracles strangling the serpents in presence of his parents, Alc- 
to have been founded by Zeus's son Aeacus, ruler of Aegina. Zeus mena and Amphitryon; Alcmena, possibly identical with the previ- 

a was worshiped as U z ~ l ~ i o s  ("He of the council") in many places, ous subject; Helen; Penelope; Menelaus; athlete; old woman; boy 
including Athens, where he shared the title with Athena. Finally, with grapes; grapes, not identical with the previous subject. There 
as Horkios ("He of the oath"), he mas commonly invoked in are also references to someone looking like "a Boreas or a Triton 
solemn asseverations. Plainly, some at  least of these functions such as Zeuxis drew," and to monochromes and plastic works in 
are not without significance for his moral development. clay by him. 

Identifications.-As well as being equated with various foreign In  ancient records it  is said that Zeuxis, following the initia- 
sky-gods, Zeus is sometimes found in unexpected conjunction with tive of Apollodorus, used shading, as opposed to the older method 
other types of non-Greek deity. The most remarkable instance of outline, with flat washes of colour, such as had been practised 
of this is the development of the so-called Zeus of Crete. Accord- by Polygnotus and others of the great fresco painters. The effect 
ing to all the evidence, this deity should be a god of normal Minoan would appear strongly realistic, as compared with the older 
type; i.e., a sort of embodiment of the year and of its changing method, and to this was probably due the origin of such stories 
vegetation. annually born, growing and dying in order to be reborn as the contest in which Zeuxis painted a bunch of grapes so like 
the next year. No being less like the immortal ~veather-god could reality that birds flew toward it. He seems to have been a panel 
well be imagined, and how the two came to be identified is a puzzle. rather than a wall painter, preferring small compositions: often 
(See  M. P. Nilsson, The ;Ilinou~~-~lfyce?zaean Religion, 2nd ed., a single figure. (C. M. RN.)  
pp. 534 ff., 19jo.) A minor oddity is the compound deity Zeno- ZHIKATSE (SHIGATSE), second largest town in Tibet, next 
poseidon (i.e., Zeus-Poseidon), worshiped at  Mylasa (Milasj in in importance to Lhasa. The to~vn, which is a trading centre near 
Caria (see A. B. Cook, Zeus, vol. ii, pp. j82 f f . ) .  He is one of the the confluence of the Kyang Chhu (Nienchu) and the Brahmaputra 
very fe\v deit.ies in whom a foreign god is equated with more than (Tsangpo) rivers is the centre of a small farming area. I t  had an 
one Greek divinity. estimated population in 1953 of 20,000 (exclusive of priests). I t  

Zeus i n  Art.-If certain featureless objects connected with his is about + mi. long and ) mi. broad. Zhikatse was the capital of 
cult are left out of account, the earliest surviving type of Zeus the Tsang district. administered by a high political officer. North 
in ar t  (7th century H.C.) depicts a bearded man, naked, in a strid- of the town was the self-contained religious-political centre, Trashi 
ing attitude. his uplifted right hand holding a thunderbolt, while Lhiimpo, a large monastery xvith about 3,300 lamas. The head of 
on the extended left arm is perched an eagle, the bird of Zeus. the monastery was the panchen lama, sometimes called the Tashi 
Two chief characteristics are always his in art. He is regularly lama, \vho prior to Chinese military domination and the flight of 
of human form, a mature man of stalwart build, and his usual, the dalai lama into India, wielded equal spiritual authority ~v i th  
though by no means his only, symbols are the thunderbolt and the the dalai, but not temporal poxer. (See TIBET.) '4 wall sur- 
eagle. Later (from about 500 B.c . )  he is shown now and then rounds Trashi Lhiimpo and within the enclosure are many temples 
in full armour. This does not mean that he was imagined as and dormitories. The former are decorated with gilded roofs and 
a war-god, but rather that. being a king, he is on occasion a com- spires, and the images are adorned with jewels and precious metals. 
mander in battle. A highway joining Zhikatse with Gyangtse and Lhasa was com- 

But perhaps the most characteristic statues and other represen- pleted in Nor,. 19 55 and another with s y a n a m  on the Nepalese 
tations of Zeus show him seated, holding a sceptre in one hand, border is under construction. 
often, but not always, his thunderbolt in the other, and regularly Eight miles n ~ r t h ~ v e s t  of Zhikatse is Nartang, an old cultural 
with the eagle in attendance. This was the pose on which Phidias centre of Tibet. I ts  temple is one of three places where the 
based his great chryselephantine statue a t  Olympia. Pausanias Tibetan Buddhist scripture was printed. The Nartang edition of 
describes lhis famous image as seated, crowned with an olive the Buddhist scripture, printed from wooden blocks, is generally 
wreath, with the personification of 1-ictory in the' right hand and a considered more complete than the Lhasa Potala edition, 
sceptre with the eagle in the left. I n  this attitude, of which there (T.-L. S.) 
were numerous minor variations, Zeus is definitely the enthroned ZHITOMIR ( J I T O ~ I I R ) ,  a to~vn in the Ukrainian Soviet So- 
monarch. cialist Republic, U.S.S.R.. in 50" 19'K.. 28" 40' E., on the Teterev 

B ~ H L I O ~ ~ ~ A P ~ Y . - ~ ~ .  B. cook, Zeus, 3 "01. (1914-40) ; M. P. Pu'ilsson, river. a left bank tributary of the Dnieper, and at  the terminus of 
Geschickte der griechisclzen Religion, 2nd ed., vol. i, pp. 389 ff. (1955) ; a branch railway from Berdichev (1959) 53,000. Pop. (1959) 
L. R. Farnell, Cults of the Greek States, vol. i, pp. 3 j-178 (1896). 105:000. There are iron-smelting works and a brewing indus- 

(H. J. R.) try, in connection with which a hop fair is held in early Septem- 
ZEUSS, JOHANN KASPAR (1806-18j6), German philol- ber. Its position on the road west from Kiev gave it early 

ogist, who wrote the basic systematic grammar of early Welsh, importance and it dates back to the time of the Scandinav~an e?r- 
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pansion (9th century). The Tatars plundered it in the ~ g t h ,  14th ZIEGFELD, FLORENZ (1869-1932). U.S. theatrical 
and 17th centuries. I n  1320 it became part of Lithuania, but was producer, \\-as born in Chicago. Ill., on March 21: 1869. the son 
afterward annexed by Poland, and when the Cossacks rose against of Florenz Ziegfeld. founder of the Chicago hlusical college. H e  
their chief Bogdan Chmielnicki (1648) they sacked the tou7n. first became active in the entertainment field during the Chicago 
Russia occupied it, along with the rest of the Ukraine, in 1778. World's Columbian Exposition of 1893. and later managed Sandow, 
During World Lf'ar I1 Zhitomir was captured by the Germans in a famous strongman. 
1941 but was subsequently reoccupied by Soviet troops in 1943. In 1896 he turned to theatrical management. One of his first 

ZHOB, a river, valley and district in the Quetta division of promotional campaigns was on behalf of a European beauty, Anna 
West Pakistan. The Zhob flows from the hills about 2 0  mi. N.W. Held. Ziegfeld's publicity about Miss Held's milk baths catapulted 
of Ziarat, first eastward then northeastward, until it meets the her to fame and set a pattern of star-making through publicity. 
Gomal river a t  Khajuri Kach in South Waziristan. The valley In  1907 he produced his first "review." called The Follies of 1907. 
is important as the shortest route between Quetta and the north- Its combination of seminudity, pageantry and comedy was re- 
west frontier districts-? route now followed as far northeast as peated successfully for more than 2 0  years. Among the stars 
Fort Sandeman by a narrow-gauge branch of the North-11-estern developed by Ziegfeld were Marilyn Miller. Will Rogers. Ideon 
railway. Before the Zhob valley expedition of 1884 it was prac- Errol. Bert IVilliams and Eddie Cantor. In  addition to the Follies, 
tically unknown to Europeans. In  1889 the Zhob valley and the Ziegfeld also produced Salty (1920). Sizoz~ Boat (192;): Rio  R i ta  
Gomal valley were taken under British control. and in 1890 the (192;') and Bitter Sweet (1929;). 
former was the scene of a further punitive expedition. Ziegfeld married Anna Held in 1897, and after their divorce in 

ZHOB DISTRICT (area 10,478 sq.mi.; pop., 19j1, 6j.470, mostly 1913 married the actress Billie Burke. He died in H o l l y ~ ~ ~ o o d ,  
Pathans of the Kakar tribe) was formed in 1890 with headquarters Calif., on J u l y , ~ ~ .  1932. i s .  W. H.) 
at  Fort Sandeman (pop., 1951, 6,001). I t  was much disturbed ZIEM, FELIX FRANCOIS GEORGE PHILIBERT 
during the third Afghan war (1919). ( 1 8 2 1 - I ~ I I ) ,  Erench painter, notable for his handling of light 

BIBLIOGRAPHY.-A. W. C. McFall, W i t h  the Zkob  Field Force (189 j) ; and colour, was born at  Beaune, CBte d'Or, on Feb. 26, 1821. 
R. Bruce. Forward Policy (1900) ; T .  H. Holdich, Indian Borderland He studied at  Dijon. I n  1838 he went to Rome and from 1845 to 
(1901) ; Zhob District Gazetteer. 1848 traveled in the south of France, Italy and the east. Many 

ZHUKOV, GEORGI KONSTANTINOVICH (1896- of his paintings are in U.S. collections, but two of his finest, 
) :  Soviet army officer and public official, was born near "The Doge's Palace in Venice'' (18j2) and a marine painting, 

Moscow in 1896. Conscripted into the tsarist army in IVorld War are in Luxembourg, and a "View of Quai St. Jean, Marseilles" a t  
I. Zhukov joined the Red army upon its formation in 1918 and Marseilles. H e  died in Paris, Wov. 10, 1911. 
served as a cavalry commander during the Russian civil war. ZIGABENUS, EUTHYMIUS (fl. 1 l t h l l  Zth century), BY- 

Zhukov specialized in armoured operations at Frunze military zantine theologian and author of polemical and exegetical works, 
academy after the civil Ivar and also studied military science in was a monk of the Peribleptos monastery in Constantinople who 
Germany. He won recognition as an expert in the employment of was active under Alexius I Comnenus (1081-1118). H e  wrote 
armour during the Soviet-Japanese clashes on the hlongolian- commentaries on the Psalms, the Gospels and the Pauline epistles, 
hlanchurian border during the late 1930s. drawing largely on earlier patristic exegesis. His best known trea- 

Appointed chief of the Red army general staff shortly before tise, the Panoplia dogvzatica against heresies. written a t  Alexius' 
f\'orld War 11. Zhukov was relieved to conduct the defense of request, contains a chapter which is an important source for the 
Moscow. H e  became the ranking member of Stalin's personal history of the Bogomils ( q . ~ . ) .  
supreme headquarters and figured prominently in the planning or BIBLIOCRAPIIU.-WO~~S in J .  P. Migne, Patrologia Graeca, vol. 128- 
command phase of nearly every major engagement of the war. 131 (1864-65), except the commentary on the Pauline epistles which 
zhuko1- commanded the final assault on ~ ~ ~ l i ~  and was edited by Sicolas Kalogeras, 2 vol. (1887). See also K. Krum- 

in Germany as commander of Soviet occupation forces bacher, Geschichte der byzantinischen Litteratur, 2nd ed., pp. 82-85 
(1897) ; H.-G. Beck, Kivche uizd theologische Literatur i m  byzan- 

and Soviet representative on the quadripartite allied control com- ti,l;schelz ~ ~ i ~ h  (1959) ; M, jugie in A,  vacant (ed.) ,  Dictionnuire de 
mission for Germany. the'ologie catholique, vol. 5 ,  col. 1577-82 (1913) ; D. Obolensliy, T h e  

Shortly after his triumphal return to M o s c o ~ ~ ~  in 1946, Marshal Bogor~zils (1948). (J .  M. HY.) 

Zhukov was banished by Stalin to a series of regional commands. ZIGGURAT, in architecture, a common temple form in 
He returned to prominence as a first deputy defense minister fol- Chaldea and ancient Babylonia and Assyria, which consists either 
lowing Stalin's death in 1953. and became defense minister in of a stepped pyramid or of a somewhat similar shape in which 
Feb. I g j j .  With his election in July 19j7 as a full member of the the flat terraces of the ordinary stepped pyramid are replaced by 
presidium of the Communist party central committee (he had been an inclined plane ascending spirally from the ground to the sum- 
an alternate member from Feb. 19 j6 ) ,  Zhukov attained the high- mit. Ziggurats were usually great mounds of sun-dried brick with 
est level of personal authority ever permitted an active Soviet the exterior walls faced with a coating of burned, glazed brick 
career officer. His political success was short-lived, ho~vever; or tile. On the summit there was frequently a shrine to the deity 
his dismissal as defense minister was announced on Oct. 26. 1c)57, to whom the temple was erected. I t  is probable that the ziggurat 
and he lost his presidium post seven days later. iH. E. I;=.) form originated in the attempt to obtain high observatories from 

ZHUKOVSKY, VASILI ANDREYEVICH (1783- which the stars, so important in Chaldean religion and magic, might 
1852). Russian poet, borrl in the goverilrlle~lt of Tula. on Jan. 29. be observed. 
1783. \\-as the earliest of the Russian poets of the golden age of ZIMBABWE, an anglicized form of the Shona word dzim- 
Russian poetry. and a precursor of Pushkin. The volume of his bahme (literally "stone houses," modern meaning "chiefs' graves") 
original work is small, consisting of a fe\\- beautiful lyrics and usually used for the stone ruins about 17 mi. S.E. of Fort Victoria, 
elegies. His greatest work was the opening up of the knowledge Southern Rhodesia. More than 100 similar ruins are known from 
of English and German poetry in Russia by a series of translations. the granite areas of Southern Rhodesia and adjoining areas of 
Briickner (Gesclz. z3. R I L S S .  Li t . )  calls him "the most original trans- Bechuanaland and the Union of South Africa. Every Shona chief- 
lator in the world's literature." He began by a translation of tainship has its dzi?lzbahwe, a venerated place where tribal repre- 
Gray's Elegy; he went on to the more famous poems of the sentatives gather for intercession with the ancestral spirits. Zim- 
English romanticists. and it has been asserted that in some cases babwe ruins are in two parts. The floor of a valley is covered with 
his versions have greater poetic power than their originals. He a maze of stone walls about 8 i t .  high. At the highest point stands 
turned Fouque's C~zdine  into Russian verse. His last great work the so-called temple, roughly elliptical and surrounded by a stone 
~ v a s  a x~ersion of the Odyssey (184;). Zhukovsky xas tutor to wall whose greatest height is 32 ft .  and which is 17 ft. thick in 
Alexander 11, and he used his favour at court to help both places; like all Zimbabwe walling it was built dry without founda- 
Pushkin and Gogol. His last years were spent in Germany, and tions although the ground was leveled before building. Within 
he died at  Baden-Baden in 1852. the temple is the conical tower, a truncated cone of dry stonework, 



apparently solid, about 18 ft .  in diameter a t  the base and 31 ft. 
high. Secondly, there are the "acropolis" ruins on the top of a 
granite hill about 230 ft .  high and about 3 mi. N. of the temple. 
The form of building is determined by the shape of the hill; in ef- 
fect it is a series of enclosures set end to end along the axis of the 
hill. The penultimate enclosure eastward is a t  the foot of boulders 
60-70 i t .  high, forming a small but impressive natural theatre. 
This place, according to the son of a chief who lived there in 1890, 
is the only one properly called Zimbabwe and it was there that the 
famous soapstone figures of birds (now in museums a t  Cape Town, 
Bulawayo, Salisbury and Berlin) stood. They may have been 
memorials of dead chiefs. 

There is little doubt that Zimbabwe was the mast important 
dzimbahwe in the country before the invasion of warlike bands 
from Zululand in the early 19th century destroyed the Shona con- 
federation. In  consequence, Zimbabwe was not spoken of among 
the Shona and it is almost impossible to obtain any traditional in- 
formation about the place. Although Portuguese writers of the 
16th and 17th centuries mention various places called Zimbaoe, it is 
very doubtful if any of these refer to Zimbabwe. Zimbabwe must 
therefore be treated as an archaeological problem, but the disturb- 
ances made by treasure seekers in the 1890s added greatly to its 
complex~ty. Being but the greatest of many Rhodesian ruins, the 
general problem can be examined on a broad scale. 

Although the ruins were described by C. Mauch in 1874 and 
investigated by T. Bent in 1891, the first archaeological inves- 
tigation on modern lines was made by D.  Randall-MacIver in 
1905. In  1929 G. Caton-Thompson made detailed excavations and 
from 1947 onward systematic archaeological work mas done on 
Rhodesian ruins, culminating in excavations at  Zimbabwe itself in 
1958. The various excavators have shown convincingly that the 
stone walls a t  Zimbabwe were often adjuncts to huts built of local 
clays. so that much of the area was given over to dwellings. I n  the 
western enclosure on the "acropolis" the 1958 excavations disclosed 
layers of huts built one above the ruins of another and overlying 
still earlier occupation floors. The eastern enclosure of the 
"acropolis" seems to have had a religious aspect. 

Among relics excavated are objects made of talc schist-an easily 
carved local stone-in the form of bo~\ls ,  eaglelike birds on tall 
pillars and stylized human figurines. Of great chronological im- 
portance are a few shards of imported wares-Ming Celadon and 
Nankin porcelain, Persian fai'ence and Arab glass. Many varieties 
of imported glass beads were also found. The vast majority of 
relics were, however, locally made: pottery, copper wire orna- 
ments, iron tools and weapons as well as gold objects. 

From the beads Caton-Thompson was able to infer a date for 
the place as a whole of about the 9th century A.D., which was con- 
firmed by a radiocarbon test on a piece of wood. In  1958 the 
temple was shown to be much later than other parts-possibly 
17th-18th century. Everyone from MacIver onward agreed that 
these ruins are the product of an African culture and in 1958 some 
of the later buildings, including the temple, were ascribed to the 
Rozwi, the tribe under whose hegemony the Shona confederacy 
flourished in the 18th century. See also AFRICA: Arc~zaeology. 

BIBLIOGRAPHY.-R. N. Hall, Great Zinzbabwe (1905) ; D. Randall- 
MacIver, Mediaeval Rlzodesia (1906) ; G .  Caton-Thompson, Tlze Zinz- 
babwe Cultz~re (1931) ; R. Summers, K. R. Robinson and A.  Whitty, 
L ' Z i m b a b ~ ~ ~ ~  Excavations 1958," Occ. Pap. Nut. Mus. S .  Rhod., vol. 3 ,  
no. 23A (1959) (R. F. H. S.) 

ZIMMERMANN, ARTHUR (18 59-1 940), German diplo- 
mat was born May 8, 1859, a t  Frankenstein. After having been 
vice-consul a t  Shanghai and acting consul in 1900 at  Tientsin, he 
entered the foreign office in 1902 and rose by 1910 to be a direc- 
tor of the political section. In  1911 he was appointed under- 
secretary, and in Nov. 1916 secretary of state in succession to 
Von Jagow. In  this capacity he addressed to America the note of 
Jan. 31. 1917, on the subject of U-boat warfare. He was also 
the author of the invitation of Jan. 19. 1917. to Mexico to enter 
into alliance with Germany and to sound Japan as to her willing- 
ness to co-operate. For Mexico the price of this alliance xvas to 
be the American States of New hlexico. Texas and Arizona. This 
proposal. which was sent through the medium of Von Eckhardt. 
the German minister to Mexico, was intercepted, and Pres. Wood- 

row JVilson was in a position to publish it on March I ,  1917. The 
disclosure was one of the primary causes resulting in America's 
declaration of war upon Germany. Zimmermann retired on Aug. 5, 
191 7 ,  shortly after the resignation of Bethmann-Hollweg. 

ZINC, a metallic element (symbol Zn, atomic number 30, 
atomic weight 65.38). Zinc was known in Roman times in com- 
bination with copper forming the alloy brass, but the individual 
metal was not isolated until much later. The earliest authen- 
ticated use of the word "zinc" to describe the metal is by Paracelsus 
( c .  1490-1541), who described it as a bastard form of copper. 
In De re metallica Georgius Agricola (1494-1 j55) apparently 
refers to zinc metal under the name "contrefey" but in other works 
he uses "zincum" to refer to an ore found in Silesia. The term 
"spelter," previously employed for commercial grades of zinc, 
came into use in 1661; it was derived from, the Dutch word 
spiauter, which meant both zinc and pewter. 

Occurrence.-Zinc in the metallic state is not known to occur 
in nature, but zinc minerals are found in quantities economically 
feasible for mining in many parts of the earth's surface. Among 
the elements composing the earth's crust, zinc is estimated to 
rank 24th in order of abundance. The chief ore of zinc is zinc 
blende or sphalerite (ZnS) and this ore is the source of a t  least 
90% of the metallic zinc produced today. Most commercial de- 
posits of zinc ore occur in limestones and dolomites and are con- 
sidered to have been formed as cavity fillings or replacements 
deposited by hydrothermal solutions of igneous origin. Sphalerite 
is almost always accompanied by galena, the sulfide of lead. I t  
may also be found in association with copper or other base metal 
sulfides. Oxidation products of sphalerite, smithsonite or calamine 
(ZnC03) and hemimorphite (Zn, [OH12Si0,), occur in many 
deposits; and in certain areas, such as north Africa, are worked 
commercially. Zincite (ZnO), willemite (Zn,SiO,) and frank- 
linite ([Fe. Zn, Mn]O. [FeMn],O,) are found, but have little 
economic significance, except a t  Ogdensburg, N.J., where they 
form a unique but important commercial deposit. The United 
States is the main producer of zinc ore, followed fairly closely by 
Canada. Mexico, Australia and the U.S.S.R. are next in order of 
importance. Other important sources of supply occur in Peru, 
Belgian Congo. Poland. Japan, Italy, the German Federal Re- 
public. Spain. Yugoslavia and Sweden. Up to the 1950s small 
quantities of blende were mined in the United Kingdom, but 
afterward commercial production practically ceased. 

Production.- The established methods of metallic zinc produc- 
tion have relatively heavy treatment costs. In consequence, zinc 
metal producers demand that the concentrates they treat should be 
of high grade. After mining. therefore, sphalerite deposits are 
crushed and concentrated in flotation circuits often of consider- 
able complexity, and every effort is made to separate lead, copper 
and any other values as separate concentrates. The zinc concen- 
trate finally produced must contain at  least 50% zinc, or else it  
is heavily penalized. 

The metallurgy of zinc and hence its history is dominated by the 
fact that its oxide is not reduced by carbon below the boiling 
point of the metal. In consequence the metal could not be made 
in either blast or reverberatory furnaces, the conventional equip- 
ment used to produce most other major metals. Until these dif- 
ficulties were overcome at  the beginning of the 18th century, zinc 
metal as such was unknown in commercial quantities. 

Alloyed with copper, in the form of brass, zinc was developed 
by the Romans. Biblical allusions to brass in the Old Testament 
are in error and refer to bronze. the alloy of copper and tin. The 
method the Romans used to produce brass was to heat a mixture 
of zinc and copper oxides .or metallic copper, with carbon in a 
closed crucible. The zinc vapour produced during the reduction 
dissolved immediately in the metallic copper present and did not 
exist separately for any appreciable length of time. This method 
was used for producing brass in Europe until the beginning of the 
18th century. 

Credit, as the first European ,to produce metallic zinc as a 
separate entity in commercial quantities, must go to William 
Champion, who in 1738 obtained patent protection for a furnace 
fitted with an external condenser. H e  built a small plant a t  



ZINC 
Warmley, near Bristol, Eng., which eventually contained 31 of 
these furnaces and. in 1760. produced over 2 0 0  tons per year of 
metallic zinc. Where Champion obtained his initial knowledge is 
not known. There is evidence that in both China and India the 
need for an external condenser was recognized. and metallic zinc 
was produced in quantity prior to the 17th century. The "?\falabar 
tin" described by Libavius in 1597 was apparently zinc. Detailed 
knowledge of the furnaces used is not available. I t  is also not 
known whether Champion obtained his knoxvledge directly or in- 
directly from the east. T o  Champion, therefore. must be given 
the credit for the first published details of a commercial furnace 
capable of producing metallic zinc. His furnace consisted of a 
relatively large crucible fitted with a vertical pipe leading down- 
~vard  to a separate crucible below. Roasted zinc carbonate ore 
mixed with carbon was heated in the upper crucible. When the 
temperature was sufficiently high for the reduction of zinc oxide 
by carbon to take place, zinc vapour mas formed and passed down 
the central tube to condense in the cooler crucible below. This 
method. termed distillation per dcsceizszcnz, was known as the 
English method. I t  was used in Great Britain until the middle of 
the 19th century. when it was displaced by the horizontal retort 
process developed in Silesia and modified in Belgium, which used 
less fuel and made less exacting demands on the operating labour. 
In  this process, pipes made of refractory clays, usually oval in 
section and sealed at  one end. are used instead of crucibles. These 
pipes or retorts are built in horizontal rows in a furnace. In  the 
mouths of the retorts, which protrude through the furnace w-all, 
clay condensers are fitted. which are sufficiently cool to condense 
the zinc in the vapour leaving the retorts. At the end of each 
distillation period. usually of 2 4  hours' duration, the condensers 
are removed from the mouths of the retorts. The spent charge is 
pulled out of the retorts. A fresh charge is introduced, the con- 
densers are replaced and the distillation cycle is repeated. 

Until about 1880, smithsonite (calamine) was the source of 
practically all the zinc produced, but then zinc blende began to 
be used, the sulfide being roasted to oxide before being charged 
to the retorts. Although zinc sulfide is the most plentiful zinc 
mineral, in most deposits it is so intimately mixed with other 
sulfides, particularly galena, that the classical methods of me- 
chanical separation failed to separate the zinc blende. This 
problem was finally solved by the technique of froth flotation, a 
process that requires the ore to be first crushed to very fine 
particles. The froth flotation process depends upon the fact that 
the minerals-the valuable constituents in an ore-tend to re- 
sist wetting by miter. The gangue. or earthy constituents, are 
wetted much more readily. Consequently. \\-hen crushed ore is 
strongly agitated in a suspension of small air bubbles in vater, the 
mineral portion tends to cling to the bubbles and to rise to the 
surface as a froth. The earthy constituents are 11-etted and sink 
to the bottom. Thus a most valuable concentration of the mineral 
constituents can be made. Most of the commercial zinc con- 
centrates are nov  produced by this flotation process. 

Ordinary hearth roasting of these flotation concentrates pro- 
duces a very fine calcine. xhich gives rise to difficulties x'hen 
treated in horizontal retorts. I t  was therefore found necessary 
to agglomerate the roasted product by a sintering process. :in 
alternative procedure sometimes adopted, since ~ 9 3 3 .  is to roast 
the concentrates on a moving grate under such conditions that a 
sintered product is obtained directly. 

A large fraction of the xvorld's zinc is still produced from hand- 
charged horizontal retorts; one furnace may contain hundreds 
of retorts. Improvements have been made in the furnace construc- 
tion and methods of firing, and mechanical charging has been in- 
troduced at some plants. The process essentially involves. 
hoxvever. a large amount of arduous labour. I t  produces the zinc 
in batches and is intermittent in oper a t '  ion. 

The construction and operation of large continuously operated 
retorts offered considerable difficulties, but these Tvere success- 
fully overcome in New Jersey. U.S.. where. by 1929, vertical 
retorts had been developed constructed of silicon-carbide bricks; 
the charge consisted of briquets made of a mixture of zinc oxide 
material and bituminous coal. 

Another continuous method was perfected in 1931, and a plant 
was built, based on electrothermic reduction using a novel con- 
denser in which the retort vapours were sucked through molten 
zinc. A po\verful competitor to thermal reduction methods, which 
is now firmly established. is the electrolytic process by which 
zinc is deposited from highly purified zinc sulfate solutions. This 
process has been ~videly adopted where power is cheap and plenti- 
ful. conditions that are essential since the power requirement of 
the process is considerable. To produce one ton o i  zinc elec- 
trolytically requires a power consumption of approximately 4.500 
k h  The rate of increase in use of the electrolytic process can 
be gauged from the fact that in 19j3. 3 8 5  of the ~vorld's consump- 
tion of prirliary zinc was produced by this method. and 6 2 5 2  by 
the retort processes. .A later advance made in Avonmouth. Eng.. 
has solved the problem of condensing zinc fro111 lo\\- tenor gases. 
This enables blast furnaces to be employed for metallic zinc 
production for the first time. These furnaces differ from con- 
ventional blast furnaces in that the zinc metal is not tapped in 
the liquid state from the bottom of the furnace, but is obtained by 
condensation from the gases leaving the top of the furnace. 

As viith zinc mining, the production of zinc metal is found in 
many parts of the world. In  1953. 7 j  smelters and electrolytic 
plants producing zinc xere  listed in 21 different countries. The 
production of the principal zinc-producing countries is listed in 
Table I. 

The application of zinc metal has widened considerably. due to 
the production of high-purity zinc. This is one of the purest 
metals produced on a commercial scale and contains over i)g.ggr,.& 
zinc. I t  was first produced electrolytically, and is now made by 
a number of companies using the electrolytic process and taking 
precautions to purify the zinc sulfate solution used and to a\,oirl 
the entrainment of lead by using anodes of a lead-silver alloy 
giving reduced corrodibility. In  1929 a redistillation method n-as 
developed. The furnace consisted essentially of two columns 
built of silicon-carbide trays placed vertically one above the 
other. The laxer part of the first column is heated. Impure zinc 
is fed continuously into the upper part of the column and is 
vaporized as it flo\vs down through the heated trays below. The 
volatile elements zinc and cadmium are vaporized whereas the less 
volatile impurities such as iron, lead and copper are run off from 
the bottom of the column. After a certain amount of further 
purification by refluxing in the upper, unheated part of the column 
the vapour. consisting of the zinc now freed from the less volatile 
impurities but still containing any cadmium present, is passed 
into a condenser. The metal is fed from this into the upper part 
of a slinilarl> constructed column There all the cadmlum, slnce 
~t has a loaer t)olllng polnt than the zlnc 1s drlven oh+: and zinc 
ot 99 99'r purlty 1s conden~ed and tapped from the bottom of 
the column Furnaces producing 60 tons per day of high-purity 
metal are In operation In the Un~ted  States and Europe 

TABLE I.-World Smelter Prodldction of Zilzc 
[ in  metric tons) 

Country , I Q  ih-70 
I A ~ e r a s e  

l ~ i h  

I Arpeiltina . . . . . . . 
i Peru . . . . , . . . 

Belgium . . . , . . , 1 9 9 , i Y i  I France . . . . . . . j;,iVO i , . . . . . . , 165,;h4 
. . . . . . . 31.786 

~ e t h r r l a n d s  . . 
Norway . . 
I'olonil . . 

*Including both German Federal Republic aild German T)emocrat i~ Republic 



ZINC 
TABLE 11.-Conzmercially Available Grades of Z i n c  to ships' hulls or underground tanks or pipelines which then are 

th'erefdre the Drocess lends itself to the rapid production of very 

TABLE 111.-Atomic and P l~ys i ca l  Propevties of Z i z c  

protected cathodically. 
The next largest use for zinc is for die-casting alloy. In  the 

die-casting process molten metal is injected. under pressure, into 
a steel die. In this die. the metal solidifies almost instantaneously, 
and the die can be opened and the casting ejected with great 

Process 

Horizontal retort . .  
. . . .  Vertical retort 

Electrolytic (normal) . 
Electrolytic high grade . , , , Refluxing high grade . . .  

Atomic weight . . . . . .  65.38 
Atomicnumber . . . . . .  30 
Isotopes 

Mass . . . . . . .  64 66 67 68 
ilbundance % . . . . . .  50.9 27.3 3.9 17.4 

Density a t  30' C. . 7.1.33 g.i ml. 
Melting point . 419.4' C. 
Boiling point . . . .  9 0 7 ~  C. 
Specific heat rises from 0.092 a t  zoo C. to o . 1 0 ~  a t  400' C. cal:/g.;"'C. 
Specific heat of liquid . . . 0.12 cal./g.,/" C. 

. . .  Latent heat of fusion a t  melting point . , . 24.1 
Latent heat of vaporization a t  boiling point . . . . . .  426 
Eltctrical resistance a t  20" C. 

. . .  Parallel to crystal axis 6.ooX1o-6 ohm-cm. 
Peri>endicular to crystal axis , . 5.83X10-#ohm-cm. 

Lattice parameters a t  zj' C. . a=~.66*gA c=j .y i68d  
Linear expansion coeflicient o" to 10;" C. 

Parallel to crystal axis . . .  6.oX10~-5 
Perpendicular to crystal axis . . 1 .5  X I O - ~  

Electronic structure . . , , , IS  zs z p  3s 315 3d 4s 
2 2 6 2 6 1 0 2  

. . . . .  Ionization potentials 1st electron 9.36 v. 
and electron 17.8~ v. 

r a~ id i tv .  The &-hole sequence can be  operated automatically; 

~ l l n , m u m  per cent Grade ' ' ' zinc 

Prime western i 98.0 
Prime w s t e r n  99.8 
Electrolytic 99.95 
High purity zinc 99.99 
High purity zinc 99.99 

3rd electron 40.0 v. 
Electmdepotenrirl . , . , . Z.n=Znf++2e E o = o ~ 6 ~ o u ,  

As a result of these varied methods of production. zinc is com- 
mercially available in the grades listed in Table 11. 

Properties.-Freshly cast zinc has a bright silver-blue surface. 
but on storage in air it becomes grayish oning to the formation 
of a film of oxide shich. being impervious and tenacious, protects 
the metal from further oxidation. Zlnc crystallizes in the hexag- 
onal system. High purity zinc is ductile and can be rolled into 
sheets and thin foil. Metal of prime western grade is not ductile 
when cold. but a t  temperatures above 100" C. it can be rolled into 
sheets mhich are flexible at ordinary temperatures. Some of zinc s 
atomic and physical properties are shown in Table 111. 

Because of the relatively high electrode potential of zinc, it 
is anodic to iron. Thus, if iron and zinc in contact are exposed 
in most corrosive media, the zinc tends to be attacked preferentially 
and sacrificially. This, coupled with the fact that under atmos- 
pheric conditions zinc corrodes far less rapidly than iron, forms 
the basis for one of the greatest uses of the metal. the protection 
of steelwork in galvanizing and other protective industries. Com- 
mercial zinc of high purity. 99 99+%, is neither attacked by 
dilute sulfuric or hydrochloric acids nor by boiling water. The 
other, less pure, grades are attacked by these acids to a degree 
which increases with increasing impurity content. Boiling water 
attacks slightly these less pure grades by evolving hydrogen and 
forming zinc hydroxide (Zn[OH],). Cold dilute nitric acid dis- 
solves zinc as nitrate with evolution of oxides of nitrogen. Zinc 
is also soluble in sodium hydroxide and potassium hydroxide solu- 
tion, but not in ammonium hydroxide. 

Applications.- The largest single use for zinc is for the pro- 
tection of steel against atmospheric corrosion. This use consumes 
over 40% of the metal made. In the hot-dip process advantage is 
taken of the readiness with which zinc will alloy with iron. In 
this process sheets of steel or other steel articles are cleaned 
and then immersed in a bath of molten zinc. After removal. the 
steel is covered with a layer of zinc which gives extended protec- 
tion against atmospheric corrosion. For the same purpose. zinc 
coatings can be applied by spraying or can be deposited electro- 
lytically. With such coatings, the protective action of the zinc 
is primarily due to its coherent oxide layer which protects it 
against further oxidation. This same property is used when zinc 
sheets are used for roofing and other building purposes. Zinc's 
ability to protect ferrous materials against corrosion is reinforced 
by electrolytic action. Zinc is electropositive with respect to iron; 
therefore, when a galvanized article is subject to atmospheric 
corrosion, the zinc tends to corrode sacrificially. This principle 
is also utilized when zinc plates acting as anodes are connected 

complicated parts. Zinc forms the basis for one of the best 
alloys for die-casting when alloyed with 4% aluminum and 0.05' 
magnesium. I t  is essential in the formulation of this alloy that 
only high-purity zinc ( qg .gg+%)  is used. and care is taken to 
prevent contamination by low melting-point metals such as lead 
or tin; othernise the castings are subject to intercrystalline cor- 
rosion. Such an alloy melts easily, is very fluid and does not 
attack the steel dies into which it is injected. I ts  shrinkage on 
solidification is low so that it reproduces with precision the shape 
of the most complicated dies. The cast parts have good mechani- 
cal properties and can be plated or lacquered with little difficulty. 
For these reasons the automobile industry uses large quantities 
of zinc die castings, for radiator grills, carburetors, fuel pump 
and shock absorber bodies. door handles, instrument panels and 
many other applications. Zinc die castings are also used ex- 
tensively in electrical appliances, business and light machines, 
tools. building hardware and toys. 

Alloyed with copper. zinc forms the important group of alloys 
known as the brasses. With variation in the proportion of copper 
to zinc. these alloys offer a wide choice in physical properties. 
With copper at 70% and zinc at  30% the structure consists of a 
single metallographic phase. This material is very ductile, easily 
fabricated and capable of taking a highly polished finish. As the 
zinc content is increased a second phase becomes visible in the 
metallographic structure, and stronger. more rigid alloys can be 
produced. 

Although. in a number of fields, brass is being displaced to some 
extent by aluminum alloys, it still continues to rank as one of the 
most important commercial alloys. 

Zinc can be readily rolled into sheet and in this form is used 
in building construction, giving long service at  reasonable cost. 
With- slight alloying additions it is used in the form of strip 
produced in continuous mills, for weather strips and jar caps, but 
probably the most important use of rolled zinc is in the produc- 
tion of dry battery cans. These cans form the container and one 
electrode of the LeclanchC type of cell. which is the unit upon 
which most portable dry batteries are based. 

Zinc dust is made either by rapidly chilling zinc vapour or by 
atomizing molten zinc and is used as a reducing agent, in chemical 
reactions. Apart from its direct application in the manufacture 
of dyestuffs and other chemicals, it is used in the manufacture 
of sodium hydrosulfite, which is then used as a reducing agent. 
Other important uses for zinc dust are in the precipitation of gold 
from cyanide solutions and. in sprayed form, in protective coating 
and in paints. 

Chemistry.-In addition to its metallic state. zinc exists in 
the + z  oxidation state in which it forms compounds with the 
common anions. I t  is chemically related to cadmium and mercury, 
the resemblance to cadmium being especially T? ell marked. Zinc 
is capable of isomorphously replacing many of the bivalent metals 
(e.g., magnesium. manganese, iron. nickel, cobalt and cadium) in 
certain salts. The ion Zn+ + is colourless and has an ionic radius 
of o.;qA I t  exists in a hydrated form in neutral and acidic 
aqueous solutions; but the hydroxide is precipitated in alkaline 
solution. m'ith excess base the hydroxide redissolves to form 
zincate ion Zn0,--. The zinc ion forms many complex ions in 
aqueous solutions such as Zn(NH,)4+ + and Zn(CN),-- as well 
as others. 
Zinc oxzde is a white pigment of considerable industrial impor- 

tance. I t  is made by two processes, which produce oxides differing 
somewhat in physical properties. In the direct process a controlled 
draft of air is passed through a heated bed of mixed roasted ore 
and coal. This mixture is sometimes in briquet form. Zinc 
vapour evolves in the bed and is oxidized above the charge by a 



second current of air. The oxide so formed is caught in filters 
formed by cotton or woolen bags. In  the indirect process metallic 
zinc is boiled in heated retorts and the vapour issuing from the 
retorts is burned in a current of air. Oxide from the indirect 
process usually has better colour and texture although the cover- 
ing pon7er. when the oxide is used in paint, is not superior to that 
of the best direct oxide. Pigmentary zinc oxide is crystalline and 
occurs generally in the form of spherical particles. 

By controlling the conditions of production acicular crystals 
can be produced which give improved brushing characteristics to 
zinc oxide paint. 

Because of its relatively low cost, zinc oxide is widely used 
as a pigment for both indoor and outdoor application. I t  has a 
pigmentary strength somewhat superior to white lead, and has the 
added advantage of being nonpoisonous and is not discoloured by 
hydrogen sulfide. I t  is also used in ceramics, cosmetics, pharma- 
ceuticals and floor coverings. 

The rubber industry also consumes considerable quantities of 
zinc oxide. where it fills a number of uses, particularly in the 
manufacture of motor car tires. where it provides high thermal 
conductivity and heat capacity, good adhesive characteristics and 
resistance to deterioration by sunlight. 

The average size of the particles can be controlled by varying 
the conditions under which the oxide is produced. Normal mate- 
rial has a particle size of 0 .2 ,~ .  With fine material this may be 
reduced to 0 . 1 ~ .  Such material finds application in the rubber 
industry when fast curing is required. On the other hand, a grade 
of large particle size ZnO (average particle size 0 . 4 ~ )  is produced 
when a slow curing rate is desirable. 

A distinctive property of zinc oxide is that when strongly 
heated it turns yellow, but regains its whiteness on cooling. In 
the laboratory, it can be readily prepared by heating the nitrate 
or by heating the chloride in a current of steam. I t  is insoluble 
in water, but dissolves readily in all aqueous acids with formation 
of salts. I t  also dissolves in aqueous caustic alkalies including 
ammonia, thus forming zincates ie.g., Zn[OH],). 

Zinc hydroxide, Zn(OH),, is prepared as a gelatinous precipi- 
tate by adding a base to an aqueous solution of zinc chloride. 
When dried, it is a white powder insoluble in water but soluble 
in excess of alkali and in acids. 

Zinc peroxide is a compound of indefinite composition which 
contains hydroxide as \yell as peroxide. I t  is formed by the addi- 
tion of hydrogen peroxide to a suspension of zinc hydroxide. I t  is 
a valuable antiseptic, being odourless and nonirritant. and is much 
used in the treatment of skin complaints. 

Zinc  chloride, ZnCI,, is produced by heating metallic zinc in 
dry chlorine gas or by heating a mixture of zinc sulfate and 
sodium chloride. Zinc chloride condenses as a white translucent 
mass and boils at about 700' C. Its vapour density at goo0 C. 
corresponds to the formula ZnC1,. I t  is extremely hygroscopic 
and dissolves readily in water. solution of zinc chloride is easily 
produced from the metal and hydrochloric acid; it cannot be 
evaporated to dryness without considerable decomposition of the 
hydrated salt into oxychloride and hydrochloric acid, but it may 
be crystallized as ZnCl,.H,O. A concentrated solution of zinc 
chloride dissolves starch, cellulose and a great many other or- 
ganic substances; hence the application of the fused salt as a 
caustic in surgery and the impossibility of filtering a strong ZnC1, 
solution through paper. Fused zinc chloride has the property 
of dissolving oxides of many metals, and is thus the basis of a 
number of fluxes used in metallurgy. For the same reason strong 
solutions of zinc chloride are used as a flux in soldering. The 
facility with which zinc chloride dissolves oxides to form oxy- 
chlorides is utilized in the manufacture of cements and in the 
preparation of fillings in dentistry. A solution of the oxide in 
the chloride has the property of dissolving silk, and hence is em- 
ployed for removing this fibre from wool in the reprocessing of 
fabrics. Used alone or with phenol or chromium salts added, zinc 
chloride is used to preserve and fireproof timber. 

Zinc  sulfide, ZnS, occurs in nature as blende (see SPHALERITE) 
and is artificially prepared as a white precipitate by adding am- 
monium or alkali sulfides or hydrogen sulfide to a solution of 

a zinc salt. I t  dissolves in mineral acids but is insoluble in acetic 
acid. 

Due to its high refractive index, zinc sulfide forms the pig- 
mentary basis of the white zinc sulfide pigments known as litho- 
pones. which contain up to 60% zinc sulfide and a balance of 
barium sulfate. These pigments have superior pigmentary strength 
to zinc oxides and white lead, are nontoxic and do not discolour 
in the presence of hydrogen sulfide. The grade of lithopone most 
used contains 28%/30% zinc sulfide with a balance of barium 
sulfate. I t  is formed by precipitation a t  the same time of purified 
zinc sulfate and barium sulfide solutions followed by calcination 
of the precipitate at  temperatures in excess of boo0 C. This 
calcination causes a growth in particle size to about o j mm. and a 
corresponding development in pigmentary strength. While litho- 
pone, in all its forms, has been superseded in many applications, 
particularly by titanium dioxide, there are a number of fields such 
as that of water paints where it is pre-eminent. 

Luminescent zinc sulfide can be prepared by heating to high 
temperatures pure zinc sulfide with small controlled additions of 
other metals, such as copper or silver. 

Zinc  sulfate, ZnSO4.7H2O, or white vitriol, is prepared by dis- 
solving the metallic zinc in dilute sulfuric acid, and then con- 
centrating and cooling the solution. On a commercial scale it is 
prepared by leaching roasted zinc ore or other zinc-containing 
materials such as galvanizers' skimmings with sulfuric acid. In- 
soluble material is removed by filtering. Iron is precipitated by 
oxidation in neutral solutions. Metals such as copper and cad- 
mium are removed by adding zinc dust. After filtering, the clean 
purified liquor is concentrated by evaporation and then allowed 
to crystallize. The hydrated salt crystallizes as colourless ortho- 
rhombic prisms which are usually small and needle-shaped. They 
are stable in air and very soluble in water. On heating, the hepta- 
hydrate loses water molecules in successive stages to form finally 
anhydrous zinc sulfate, which, on further heating above a red 
heat, is converted into zinc oxide. Zinc sulfate, like magnesium 
sulfate, unites with the sulfates of the potassium-group metals and 
of ammonium, to form crystalline double salts ZnS04.R,S0,.6H,0. 
which are isomorphous with each other and the magnesium salts. 

The main application of zinc sulfate is in the manufacture of 
rayon where it is used to promote corrugation of the fibre. An- 
other use vhich is gaining in importance is in agriculture. I t  is 
added. when required. to fertilizers for the treatment of soils 
which are deficient in zinc. As a spray, it is used to control cer- 
tain plant diseases, particularly those in the citrus industry. Other 
uses include wood preservation, flotation, as well as uses in the 
paint and varnish industries. 

Z i ~ c  carbonate, ZnCO,. occurs in nature as the mineral cala- 
mine. The normal carbonate can be prepared by the action of 
excess carbon dioxide on freshly precipitated zinc hydroxide, but 
the addition of sodium carbonate to a solution of zinc salts in gen- 
eral produces a white basic carbonate. The basic carbonate is 
used as a pigment and in the manufacture of porcelain and pottery. 

Analysis.-Zinc is precipitated from a neutral solution of its 
salts, by hydrogen sulfide as the sulfide ZnS. a white precipitate, 
soluble with difficulty in dilute mineral acids but insoluble in 
acetic acid. In the case of the acetate, precipitation is quite 
complete; from a sulfate or chloride solution the greater part of 
the metal goes into the precipitate; in the presence of a sufficiency 
of free HCl the metal remains in solution; sulfide of ammonium 
precipitates the metal completely even in the presence of am- 
monium salts and free ammonia. The precipitate when heated in 
air is converted to the oxide. which is yellon when hot and \\bite 
after cooling; if it is moistened ni th cobalt nitrate solution and 
reheated it exhibits a green colour after cooling. 

Zinc can be quantitatively estimated by precipitating it  in 
a formic acid solution containing ammonium formate and am- 
monium citrate. By this means zinc can be separated from such 
metals as iron, aluminum and manganese. The precipitated zinc 
sulfide may then be dried and ignited to form zinc oxide for gravi- 
metric estimation. Zinc may also be precipitated as zinc am- 
monium phosphate iSH,ZnPO,l,  which is then filtered on a Gooch 
crucible and dried to a constant neight at I O ~ "  C.. or ignited and 
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weighed as the pyrophosphate Zn,P,O,. Small amounts of zinc 
may be precipitated as zinc mercuric thiocyanate and weighed as 
such. Zinc may be determined volumetrically by titration in a 
dilute mineral acid solution with a standard potassium ferrocyanide 
solution, using either uranyl acetate as an external indicator or 
dimethyl naphthidine as an internal indicator. 

Various methods, colorimetric, polarographic and spectro- 
graphic, are available for determining small quantities of zinc. 
These three physical methods have largely replaced the standard 
chemical methods for the routine determination of the small 
amounts of impurities in zinc metal. 

P h a r m a c o l o g y  a n d  Therapeutics.-Zinc is used in medicine 
in the form of various salts, most of which are antiseptic, astrin- 
gent, irritant. caustic or toxic. Some of the less irritating salts 
are used as emetics, but, for the most part, internal use of the 
zinc salts should be avoided except upon a doctor's advice. Zinc 
preparations are used locally in alcoholic or watery solutions. as 
washes for eyes, ears, wounds or ulcers. For these purposes zinc 
sulfate is, as a rule, in dilute solutions of 1% or less. Ointments 
and dusting powders are made commonly with zinc oxide or 
stearate. Zinc chloride is made in hard pencils by mixing it 
with plaster of Paris. These are caustic and are used for the 
destruction of various abnormal tissues and also for such purposes 
as destroying horn growth in calves. 

The irritant and caustic salts of zinc are very dangerous if 
taken internally and, unless removed immediately, may cause death 
or irreparable damage. If taken by mouth in poisonous doses 
vomiting should be induced immediately by the use of warm oil 
or soapy water, and, after emesis. lard, butter, oleomargarine, 
raw eggs, milk, cream, or oil such as is used in salads, should be 
given. Immediate treatment is essential and a doctor should be 
summoned without delay. 

Zinc is used in medicine in combination with other therapeutic 
agents or in their preparation. An example is its use in insulin 
therapy for diabetics. 

BIBLIOGRAPHY.-For chemistry of zinc: J .  W.  Mellor, A Com- 
prehensive Treatzse on Inorganic and Theoretical Chemistry, vol. 4 
(London. Sew York, 1923). For metallurgy of zinc: Zinc and Its 
Alloys, Circular of the Bureau of Standards, No. 395 (London, Nov. 6, 
1931) ; Metallurgy of Lead and Zinc, American Institute of Mining 
and Metallurgical Engineers, vol 1 2 1  (New York, 1937). For history 
of zinc. Zinc and Spelter, Zinc Development Association (London, 
1950). (S. W. K. sf.) 

ZINCITE, a mineral consisting of zinc oxide, is usually found 
in platy or granular masses. I ts  blood-red colour and orange- 
yellow streak are characteristic, as is also its common association 
with black franklinite and white calcite. I t  occurs principally at  
Franklin and Sterling hill, near Ogdensburg, N.J. (see ZINC). 
Zincite, ZnO, crystallizes in the dihexagonal pyramidal class of the 
hexagonal system. Distinct crystals are rare; they are hemimor- 
phic and consist of a single basal plane and a hexagonal pyra- 
mid. There may be a perfect basal parting. The hardness is 4 to 
4.5 and the specific gravity 5 . 7  Manganese may partially replace 
zinc. (L. S. RL.; X.) 

ZINDER, a town and former capital of Niger, in former 
French West Africa. I ts  ruler was formerly subordinate to Bornu, 
but with the decline of that kingdom he shook off the yoke of the 
sultan and on the conquest of that country by Rabah (q.v.) seems 
to have maintained his independence. The country, known as 
Damerghu, is semifertile and supports horses. sheep and camels. 
By the Anglo-French agreement of June 1898 i t  was included in 
the French sphere. The town was occupied in July 18yq. A 
French post (named Fort Cazemajou) was built outsidc the town 
on a mound of huge granite blocks. Subsequently Commandant 
Gadel mapped and pacified the surrounding region and sent out 
columni of meharitstes (camel corps) which occupied the oasis of 
Air and Uilma in 1906. Zinder is surrounded with high earther 
~valls. pierced ~ s i t h  seven gates. Pop. (1959) 14.891. 

ZINGARELLI, NICCOLO (I 7 j 2-183 7); Italian composer, 
was horn at Naples on April 4, 1752. His first dramatic work, 
I q i l a t t ~ o  I'azzi, was produced at  the conservatorio in 1768. He 
gave violin lessons for a time. but in 1781 produced his first 
opera. 3lo?ztesiima, at  the San Carlo and afterwards in \.ienna: 

where it was highly commended by Haydn. He finally settled in 
Milan, with introductions to the viceregal court, and over a 
period of 11 years produced a series of operas for La Scala, an 
oratorio of the Passion, and several cantatas. I n  1789 he went 
to Paris to write an opera for the AcadCmie royale de musique. 
This work, L'Antigone, for which Marmontel provided the libretto, 
was performed on April 30, 1790, but Paris was no place for 
Zingarelli during the Revolution, and he fled into Switzerland and 
returned to Milan early in 1791. 

In 1792 he won the appointment, by open competition, of 
master of the chapel a t  the cathedral. He first achieved an inter- 
national reputation by a series of comic operas, beginning with 
La secchia rapita in 1793. His finest work was, however, Guilietta 
e Romeo ,  played at  La Scala in 1796. From I 794-1804 Zingarelli 
was master of the chapel a t  Loreto, and during this time, although 
he also wrote operas, he was chiefly inspired to compose sacred 
music, contributing largely to the enormous collection of manu- 
script works, the property of the church, known as the Annuale 
d i  Loreto. In 1804 he went to Rome as master (maestro d i  
capella) of the Sistine chapel and in 1805 produced one of his 
most successful works: La distruzione di G'erusalemme, which 
held the stage for five years. His last opera, Berenice, received a 
hundred consecutive performances. 

At the "king of Rome" celebrations, when Kapoleon ordered 
a T e  Deum to be sung in Rome. Zingarelli's principles did not 
allow him to undertake the performance, and on his refusal he 
was arrested and brought before the emperor in Paris. But 
Napoleon at once released him and provided him with a pension. 
Zingarelli's post in Rome had been taken by Fioravanti, but in 
1813 he was appointed director of the Real Collegio di Musica at  
Naples and in 1816 maestro di cappella at  the cathedral. 

ZINGIBERACEAE, the ginger family: a group of tropical 
plants, including important spices and condiments, mostly native 
to eastern Asia. The various parts of the plants are usually more 
or less aromatic. Forty genera and about 900 species are recog- 
nized. Among the economic species are ginger (q.v.; Zingiber 
oficinale),  cardamoms (9.v.; Elettaria cardamomum and Anzo- 
m u m  cardamomunz) Melegueta pepper ( A f r a m o n ~ u m ;  see GRAINS 
OF PARADISE) and turmeric (9.v.; Curcuma Zonga), the latter used 
in making curry powder. Various species of Alpinia, Hedychium, 
Phaeomeria and other genera are cultivated for ornamental pur- 
poses. 

ZINNIA, a genus of the family Compositae, containing about 
12 species of tender annual or perennial herbs or undershrubs, 
found wild from the southern United States and Mexico to Chile. 
The numerous single and double garden forms are mostly derived 
from Zinnia eleguns and grow about 2 ft. high, producing flowers 
of various colours, the double ones being about the size of asters 
and very handsome. .The  colours include white: yellow. orange, 
scarlet, crimson and purple. Zinnias do best in a rich deep loamy 
soil, in a sunny position. They should be sown on a gentle hot- 
bed at  the end of March and planted out only after settled warm 
weather. 

ZINOVIEV, GRIGORI EVSEEVICH (I 883-1 936), 
Russian politician, was born in Sept. 1883 at  Elisavetgrad (Zin- 
ovievsk). He studied chemistry and later law a t  Berne. He was 
a revolutionary before he was 20 and in 1903 met Lenin. He 
was head of the Bolshevik party in Berne and during 1903-4 
started Bolshevik propaganda in south Russia. Apart from his 
activities abroad, he came into prominence in Russia during 
1906-8 as a member of the Bolshevik St. Petersburg committee 
of the Russian Social Democratic party by his organization of the 
attempted Kronstadt rising after the dispersal of the first Duma, 
his editorship of the Bolshevik paper V p e ~ e d  ("For~vard") and of 
The  Sociul Democrat, the central organ of the party. In  1908 he 
was arrested and imprisoned but was released. He went abroad 
and did not return until the Revolution in 1917 During these 
nine years Zinoviev worked hard for his party. He was a member 
of the central committee, co-editor of the principal Bolshevik 
publications and representative of the party a t  the Copenhagen 
congress of the International. In  1912 he \vent with Lenin to 
Galicia to control from the nearest possible point the growing 
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labour movement in Russia. In  Galicla he founded the foreign 
bureau of the central committee, which guided the party work in 
Russia and the activities of the Bolshevik group in the Duma. 
Zinoviev edited xi th  Lenin Against the Tide, a work of propaganda 
against World War I ;  and at the Zimmerwald conference (1915) 
they began to organize the Communist International. On the out- 
break of the March revolution (1917) they returned to Russia 
and began to prepare the way for the Revolution. Zinoviev was 
co-editor of Pravda and, aiter its suppression, of The Proletarzan 
and The Worker. He thus became one of the leading figures in 
Russia. In 1919 he was elected president of the Communist Inter- 
national and after the death of Lenin in 1924 %as one of the most 
zealous upholders of pure "Leninism." But in 1926 he was ex- 
pelled from the political bureau and in 192; from the Communist 
party. He was readmitted in 1929; but in Jan. 1935 he and 
Kamenev (q v ) were exiled for counterrevolutionary activities. 
On Aug. 25, 1936, convicted of high treason, he mas shot. 

ZINZENDORF, NICOLAUS LUDWIG, COUNT OF 
ZINZFKDORF AND POTTENDORF ( I  700-1 760), German religious 
and social reformer, was born on May 26, 1700, a t  Dresden. Both 
his parents belonged to the Pietist clrcle, and the lad had Philipp 
Jakob Spener for his godfather. His school days were spent a t  
Halle amid Pietist surroundings, and in 1716 he went to the Uni- 
versity of Wittenberg. Durlng d lengthened visit at Castell he fell 
in love with his cousin Theodora, but her mother objected to the 
marriage and Theodora married Count Henry of Reuss. Zinzen- 
dorf took this rebuff as a call to special work for God, and he 
now resolved to settle down as a Christian landowner, spending 
his life on behalf of his tenantry at  Berthelsdorf. His intention 
was to carry into practice the Pietist ideas of Spener. 

The "band of four brothers" (Rothe, pastor at Berthelsdorf; 
Melchior Schaffer, pastor a t  Gorlitz; Francis von Watteapille, a 
friend from boyhood; and himself) set themselves to create a 
revival of religion. From the printinghouse at  Ebersdorf large 
quantities of books and tracts, catechisms, collections of hymns 
and inexpensive Bibles were issued; and a translation of Johann 
Arndt's T m e  Chvistia~lity \\-as published for circulation in France. 
Zinzendorf seems to have doubted the wisdom of Spener's plan of 
not separating from the Lutheran Church, and began to think that 
true Christianity could be best promoted by free associations of 
Christians, which in course of time might grow into churches with 
no state connection. 

Zinzendorf offered an asylum to a number of persecuted wan- 
derers from Moravia and built for them the village of Herrnhut 
on a corner of his estate of Berthelsdorf. The refugees who came 
to this asylum (between I 7 2 2  and 1732-the first detachment un- 
der christian David) from various regions where persecution 
raged, belonged to more than one Protestant organization. Zin- 
zendorf devoted himself to them. 

Gradually Zinzendorf was able to organize his refugees into 
something like a militia Christi, based not on monastic but on 
family life. He established a common order of worship in 1737 
and soon afterward a common organization. which has been de- 
scribed in the article MORAVIAN CHURCH. He traveled widely 
on behalf of the Moravians, visiting America in 1741-42 and 
spending a long time in London in 1750. Missionary colonies had 
by this time been settled in the West Indies (1732), in Greenland 
(1733), among the North American Indians (1735); and before 
Zinzendorf's death the Brethren had sent from Herrnhut mis- 
sionary colonies to Livonia and the northern shores of the Baltic, 
to the slaves of North Carolina. to Surinam, to the Negro slaves 
in several parts of South America. to Travancore in the East 
Indies, to the Copts in Egypt and to South Africa. 

ZION, in the Old Testament a topographical designation of the 
eastern hill of the two hills of ancient Jerusalem ( q . ~ ) . ) ,  the site 
of the Jebusite city captured by David (11 Sam. v: 6-93 and estab- 
lished as his royal capital. Some scholars believe that the name 
of Zion also belonged to the "stronghold of Zion" taken by David 
('11 Sam. v. 7 j ,  ~ ~ h i c h  may have been the citadel of the city of 
Jerusalem. The temple of Solomon ~vas built on the hill north 
of the city. Josephus in the 1st century A . D .  identified Zion with 
the \vestern hill of Jerusalem, where most of the city lay in his 

day, and this transfer of the name was retained until modern 
times. The eastern hill (the modern Ophel) was not included in 
the walls of the 16th-century fortifications and is still covered 
with fields and vineyards. I t  was not until the late 19th and early 
20th centuries that the correct identification of the site of Zion 
was recovered and generally accepted. 

Zion appears in the Old Testament 152 times as a title of Jerusa- 
lem; over half of these occurrences appear in two books, Isaiah 
(46 times) and Psalms (38 .times). Zion appears seven times in 
the New Testament; of these occurrences five appear in quota- 
tions from the Old Testament. Zion does not appear in the 
books from Genesis to I Samuel inclusive, Ezra, Nehemiah, Esther, 
Job. Proverbs, Ecclesiastes, Ezekiel, Hosea, Jonah, Nahum, 
Habakkuk, Haggai and Malachi. I t  occurs in the Apocrypha or 
deuterocanonical Greek books four times in Sirach, three times in 
Baruch and eight times in I Maccabees. 

The name is overwhelmingly a prophetic and poetic designation 
infrequently used in ordinary prose. I t  usually has emotional and 
religious overtones and is rarely neutral. I t  is not clear why the 
name Zion rather than the name Jerusalem should carry these 
overtones, although the name Jerusalem itself is highly charged 
also. I t  is possible that the name Zion was a familiar name used 
by the people of Jerusalem and Judah; central cities sometimes 
acquire nicknames which connote feeling. "Zion," "the dweller 
of Zion!" "the sons and daughters of Zion" designate the popula- 
tion of the city and sometimes the entire population of Judah. 

The etymology and meaning of the name are obscure. I t  ap- 
pears to be a pre-Israelite Canaanite topographical name of the hill 
upon which Jerusalem was built; the name "mountain of Zion" is 
common. In biblical usage. however, "Mount Zion" often means 
the city rather than the hill itself. 

The religious and emotional quality of the name arises from the 
importance of Jerusalem as the royal city and the city of the tem- 
ple. The city recapitulated in itself several of the basic themes 
of Israelite belief. Rfount Zion is the place where Yahweh dwells 
(Isa. viii. 18; Ps. lxxiv, 2 ) :  the place where H e  is king (Isa. xxiv, 
23; Mic. iv, 7). I t  is His holy mountain upon which H e  has in- 
stalled His king, David (Ps. ii, 6).  I t  is the place where His name 
is (Isa. xviii, 7j ,  which He has loved (Ps. lxxviii, 68). I t  is there- 
fore the seat of the action of Yahweh in history. H e  founded Zion 
(Isa. xiv, 32), treats Zion kindly (Ps. li, IS), delivers it (Ps. lxix, 
35); chose it (Ps. cxxxii, I .?),  loves its gates (Ps. lxxxvii, 2 ) ,  has 
mercy on it (Ps. cii, 13), builds it (Ps, cii, 16), appears on Zion 
(Ps. Ixxxiv, 7),  is jealous for it (Zech. viii, 2),  blesses from it (Ps. 
cxxviii, 5;  cxxxiv, 31, roars against His enemies from it (Amos i; 
2; Joel iii, 16). The deliverance of Israel comes from Zion (Ps. 
1 6).  Yahweh's fire, the fire of His anger and judgment, burns 
on Zion (Isa. xxxi, 9). 

The city of Jerusalem is personified as a woman and addressed 
or spoken of as "the daughter of Zion." This title is always used 
in a context charged ni th feeling. The feeling is aroused by either 
of two ideas which stand in opposition to each other; the destruc- 
tion of Jerusalem or its deliverance. The daughter of Zion is 
left like a booth in a vineyard (Isa. i, 8).  Jeremiah hears a 
shriek of panic; it is the voice of the daughter of Jerusalem crying 
that she dies at  the hands of murderers (Jer. iv, 31). The title 
appears six times in the second poem of Lamentations (Lam. ii, 
1, 4, 8, 10, 13, 18);  Yahweh has disgraced the daughter of Zion, 
she is invited to cry and wail a t  her downfall, and she is addressed 
by the pathetic title "virgin daughter of Zion." But it  is by the 
same title that Jerusalem is addressed when her deliverance is 
announced (Isa. lxii, 11). She scoffs a t  the Assyrian \%hen he 
attacks (Isa. xxxvii, 22; I1 Kings xix, 21). Micah invites her to 
arise and thresh her enemies (Mic. iv, 13). and Zephaniah calls 
on her to cry out with joy at  her deliverance (Zeph. iii. 14). 
Zechariah invites her to rejoice that Yahweh is coming to resume 
His dnelling with her (Zech. ii, 10) and to exult that her king 
comes to her (Zech is, 9) .  

Rlount Zion is identified with "the recesses of the north," the 
mountain of Canaanite mythology mhere the gods dwell (Ps. xlviii, 
2).  I t  is on Zion that Yahneh will "finish His nork," His deeds 
of judgment and salvation (Isa. x, 12), and \\here H e  will estab- 
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lish His glory as a protecting canopy (Isa. iv, 5) .  Hence Mount 
Zion is a place of security. The nations which attack Mount Zion 
will be scattered (Isa. xxix, 8)  and those on Mount Zion will 
escape disaster (Isa. xxxvii, 32 ; I1 Kings six, 31 ; Joel ii, 32 ; Obad. 
17). Those who trust in Yahweh are, like Mount Zion, immovable 
(Psa. cxxv, 1). 

Zion is an object of threat to the pre-exilic prophets. Micah 
calls it a city built with blood and predicts that it will be plowed 
like a field (Mic. iii, 10-12), and the oracle was remembered in 
the time of Jeremiah (Jer. xxvi, 18). The attack upon Jerusalem 
related in Jer. xxvi shows that in his time Jerusalem and Zion 
were regarded as inviolable not only from attack but also from 
the judgment of Yahweh. This superstitious sense of security was 
shattered by the destruction of Jerusalem by the Babylonians in 
586 B.c., and the spiritual crisis of the disaster is reflected in the 
sadness of Ps. cxxxvii. But, as this Psalm avows; the Israelites 
could not forget Zion, and in postexilic prophecy it is the scene of 
Yahweh's messianic salvation. Zion seemed to be a place sought 
by none (Jer. xxx, 17), and it could say that Yahweh had aban- 
doned it (Isa. xlix, 21). But it is to Zion that the exiles shall be 
restored (Jer. iii, 14), and there they will find Yahweh (Jer. xxxi, 
6) .  The "Zion songs" of Deutero-Isaiah (xlix, 14-1, 3 ;  li, 1-lii, 
12) assure the exiles of the restoration of Zion, and the poems of 
Trito-Isaiah (Ix-lxi) describe the glory of the city in almost mytho- 
logical language. Zion is invited to rouse itself, to put on strength 
( 1  1 - 2 )  I t  is in Zion that Yahweh places salvation (Isa. 
xlvi, 13). Zion is redeemed in judgment (Isa. i, 271, it is filled 
with judgment and righteousness (Isa. xxxiii, 5). The restored 
Zion is once again the city of Yahweh, the Zion of the Holy One 
of Israel (Isa. lx, 11). In a passage attributed to both Isa. (ii: 
1-4) and Mic. (iv, 1-3) Zion becomes the highest of all mountains, 
a place to which all the peoples of the earth throng as to a source 
of revelation; for instruction comes out of Zion, and the word of 
Yahweh from Jerusalem. 

While the name of Zion is rare in the New Testament, it has 
been very frequently used in Christian literature and hymns as a 
designation of the heavenly city or of the earthly city of Christian 
faith and fraternity. Since the 19th century Zionism is the name 
given to the movement to establish a national home for the Jews 
in Palestine, a movement which issued in the establishment of the 
state of Israel. See also JERUSALEM. 

B I B I . I O G R . ~ P I ~ Y . - ~ ~ ~ C ~ ~ ~  Join-Lambert, Jertlsalem (1958) ; J .  Simons, 
Jerusale~~z in the Old Testa~izent (1952) ; H .  Vincent and A. M.  Stkve, 
Jdrusalem de l'A7zcien Testament (1954-56). ( J .  L. McK.) 

ZIONISM, is a Jewish national movement with the goal of 
creating a Jewish national state in Palestine, the ancient homeland 
of the Jews (q.v.), which is called in Hebrew Eretz Israel, ("the 
Land of Israel"). Though Zionism originated in eastern and cen- 
tral Europe in the later part of the 19th century, it is in many 
ways a continuation of the deep-felt nationalist attachment of the 
Jews and of the Jexvish religion to Palestine, the land promised by 
God to the Jews. This attachment to Zion inspired the Jews 
throughout the middle ages and found its expression in many im- 
portant parts of their liturgy. 

Early History.-At the end of the middle ages a number of 
"messiahs" came forward with the claim to lead the Jews back to 
Palestine, and they were generally received with great enthusiasm 
by their fellow Jews. The most important of these messiahs were 
David Reubeni and his disciple Solomon lLIolcho in the first part 
of the 16th century and above all in the I 7th century Sabbatai 
Sebi (see SABBATAI ZEBI), who proclaimed himself the Messiah in 
Turkey in 1648. Most European Jews believed in Sabbatai's mis- 
sion and many continued to do so even after he had become a 
Moslem. 

The age of the Enlightenment in the second half of the 18th 
century, with its growth of religious toleration and its general uni- 
versal and liberal ideas, laid the foundations in western Europe 
and Korth America for the emancipation of the Jews and their par- 
ticipation as citizens in the life of the nations in the midst of 
which they lived and xvhose members they became. The conse- 
quence was less emphasis among the Jews on traditional religious 
attitudes and more on assimilation of western secular culture. 

This movement emerged also in Germany where Moses Men- 
delssohn (1729-86), a philosopher and a friend of the great Ger- 
man writer Lessing, emphasized the spiritual and universal aspects 
of Judaism. He and a group of like-minded fellow Jews, most of 
them residents of Berlin and Kijnigsberg in Prussia, wished to win 
the Jews over to modern western civilization. The younger Jew- 
ish generation gladly seized the opportunity of intellectual enrich- 
ment and civic freedom which the new movement, originally called 
by the Hebrew name Haskula ("enlightenment"), offered to them. 
Many went the way of complete assimilation, including the aban- 
donment of the faith of their fathers. Others found their place 
as citizens of the Jewish faith in the new liberal and equalitarian 
societies emerging in the 19th century in western Europe and 
North America. Still others applied the new scholarship learned 
from western civilization to a study of the Jewish past and pro- 
duced, especially in Germany, works of lasting value in the re- 
discovery and reinterpretation of the ancient heritage. Some 
wealthy Jews-among them Sir Moses Montefiore and the Roth- 
schild family-tried to help their coreligionists in less fortunate 
lands, especially in eastern Europe and in the middle east, by 
establishing schools for them and by introducing them to agricul- 
ture and to various trades. For reasons of religious piety, a small 
number of Jews, supported by donations from outside, settled in 
Palestine. 

The interest in a return of the Jews to Palestine was kept alive 
in the first part of the 19th century more by Christian millenarians, 
especially in Great Britain, than by Jexvs themselves. Among the 
few Jews pleading then for a Jewish settlement or state was the 
American Mordecai Manuel Noah (178j-1851), who in 1813 be- 
came U.S. consul in Tunis and later high sheriff and surveyor of the 
port of New York. In 1825 he acquired Grand Island in the 
Niagara river and invited the Jews of the whole world to create 
a Jewish state, Ararat, there. In  1844 he pleaded with the Chris- 
tian world, in Discourse on the Restoration of the Jews to help 
the Jews resettle in Palestine. More important but not more suc- 
cessful were the attempts by Lord Shaftesbury, Sir Laurence Oli- 
phant and other British individuals to create a Jewish state in 
Palestine. Some political writers thought of a Jewish state in the 
Holy Land as a means of assuring the overland route to India. 
Others were inspired by religious or mystic ideas, "anxious to  
fulfil the prophecies and bring about the end of the world," as 
was the eccentric Oliphant, who was accompanied on one of his 
visits to the middle east by Naftali Herz Imber (18j6-1909), a 
Hebrew poet of Polish origin, famous in the history of Zionism as 
the author of "Hatikwa" ("The Hope"), which became the Zion- 
ist national anthem, and of "Mishmar Hajarden" ("The Watch 
on the Jordan"), a popular nationalist song. 

These early sympathies with the return to Zion in the English- 
speaking ~vorld found their best literary portrayal in George Eliot's 
novel Daniel Deronda (18 76). A German socialist, Moses Hess 
(1812-7j), influenced by the example set by the unification of 
Italy, gave the first theoretical expression to Zionism among Jews, 
Rome and Jerusalenz (1862; Eng. trans., 1918). This short book, 
which contained many thoughts later widely accepted by Jewish 
nationalists, combined ethical socialism, fervent nationalism and 
religious conservatism. Hess believed that the historical ideal of 
the Jewish people could be realized only in their own historic 
homeland. He insisted that a moral and spiritual regeneration 
must precede the settlement there. He hoped that France, which 
he venerated as the home of the Revolution, would protect the 
Jewish settlement because it would wish to see the bridge across 
the middle east held by a friendly people. Hess's book attracted 
no attention when it appeared. Only decades later was it rediscov- 
ered by the Zionist movement, which had by then developed in 
eastern and central Europe. 

The Love of Z ion  Movement.-Whereas in western Europe 
the Jews became in the 19th century an integral part of the na- 
tions whose citizens they were and fully adopted their language 
and culture, the Jews in eastern Europe, then identical with the 
Russian empire, lived as a separate community with their own 
language, Yiddish, their own civilization and their own and dis- 
tinct economic structure. They did not enjoy political or legal 
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equality a i th  the Russians. Further, under the reactionary re- 
gime which set in after the reform age of Tsar Alexander I1 (18 ;;- 
81) all hopes for Jewish emancipation were dashed. A wave of 
bloody pogroms, instigated or tolerated by the government, threat- 
ened Jewish lives and property. As a result large-scale emigration 
to western Europe and to the United States started. A very small 
trickle of Jewish youth from Russia also went to Palestine and 
founded there the first agricultural settlements. In 1882 Leo 
Pinsker ( I  82 1-91)> a physician in Odessa, published Allto-emc~nci- 
pation (Eng. trans., 18911, an appeal in German to the western 
European J e w  to save the Jewish people from persecution and 
misery of dispersion. H e  applied the ideas of 19th-century Euro- 
pean nationalism and secularism to the Jews and propagated the 
necessity of concentrating them territorially, in Palestine or else- 
where. He found no echo among the western European Jews. 
But in Russia a small group, which took the name Hoverei Zion 
("Lovers of Zion"), gathered around him and formed a committee 
in Odessa to promote the settlement of Jewish farmers and artisans 
in Palestine. Though these early settlements were able to survive 
only with the help of Baron Edmond de Rothschild of Paris, they 
laid the loundations of practical Jewish colonization in Palestine, 

The most prominent among these early Zionists was Asher 
Ginzberg (18j6-192 j ) ,  whose essays written under the pen name 
Ahad Ha-am ("One of the People"), became classics of the mod- 
ern Hebrew language which they helped to create. Ahad Ha-am 
denied that the majority of the Jewish people could be settled in 
Palestine, the smallness of the country and the fact that it was 
inhabited by a large native population seeming to him to he insur- 
mountable obstacles. But though Palestine according to him 
could not become a Jewish state, he believed in the creation of a 
Jewish cultural centre there, a place for the regeneration of 
Judaism, from which spiritual influences would radiate into all the 
many lands where Jews continued to live and which would awaken 
in their hearts a true "love of Zion." 

This early Hebrew renaissance in Russia also produced several 
great Zionist poets: among them Chaim Nachman Bialik ( q . ~ . )  
and Saul Tchernihovsky (18; j-1943). At the same time the Yid- 
dish language, an eastern European derivation from medieval 
German not to be confused with the ancient Semitic Hebrew 
tongue, was raised from a people's vernacular to a medium of art 
by a number of writers, the first of whom was S. J. Abramowitsch 
(1835-191 j ) ,  who wrote under the pen name Mendele Mocher 
Sforim ("Mendele the bookseller"). (See YIDDISH LANGUAGE 

AKD LITERATURE.) 
Po l i t i ca l  Zionism.-A new impetus was given to Zionism by 

Theodor Herzl ( q . ~ . ) ,  an Austrian journalist. In the multina- 
tional pre-World W a r -I  empire of the Habsburgs with its violent 
nationality struggles the Jews found themselves in a difficult 
position. Except for eastern Europe, anti-Semitism (9.v.) was 
nowhere as strong as among the Austrian Germans, especially in 
Vienna where Herzl lived. The Dreyfus affair of the '90s and its 
attendant outburst of anti-Semitism (see FRAXCE: Histmy) which 
he xitnessed in 189 j as a nem-spaper correspondent in Paris caused 
him to write a pamphlet, "Der Judenstaat" ("The Jewish State," 
1896). H e  regarded assimilation as most desirable but, in view of 
anti-Semitism. impossible of realization. Against their own wishes, 
he believed, the Jews were forced by pressure from outside to 
form a nation. As such they could lead a normal existence only 
through concentration in one territory. Herzl had no living ties 
with Jewish and Hebrew traditional values. He never desired 
the rebirth of Hebrew as the Jewish national language. In his 
novel Altneuland (1914) he depicted the future Jewish life in 
Palestine in terms of life as he had known it among the liberal as- 
similated central European Jews. In  this novel, his testament to 
the movement, he rejected all narrow nationalism and demanded 
above all brotherly consideration for, and closest co-operation 
with, the Palestinian natives in a conllnon homeland. 

Herzl molded Zionism into a political movement of world-wide 
signiiicance. He became its indefatigable organizer, propagandist 
and diplomat. He convened in Aug. 1897 the first Zionist congress 
at Basel, Switz., which drew up a constitution for the movement. 
His friend ?\lax Sordau (q.3.) participated in drawing up the 

"Base1 program" of the movement which proclaimed that "Zion- 
ism strives to create for the Jewish people a home in Palestine 
secured by public law." To that end the movement was to pro- 
mote on suitable lines the colonization of Palestine by Jewish 
rural and industrial workers; to organize the whole of Jewry by 
means of appropriate local and international institutions, in ac- 
cordance with the laws of each country; to strengthen and foster 
Jewish national sentiment; and to obtain government consent 
where necessary to the attainment of the Zionist aims. 

The centre of the movement was established in Vienna, where 
Herzl published the official weekly Die Welt ("The World"). The 
congresses met every year until 1901 and then every two years. 
Lfean~vhile Herzl entered into negotiations with the Turkish gov- 
ernment in order to receive a charter establishing Palestine's 
autonomy, but the Turkish government rejected the proposals. 
Only in England did Herzl find sympathy, and for that reason he 
established the financial instrunlents of the movement in London. 
In  1903 the British government offered an area of 6,000 sq.mi. 
to the Zionist organization in the uninhabited highlands of Uganda. 
This offer led to violent controversy and even a split in Zionist 
ranks. A minority under the leadership of Israel Zangwill (q .v . )  
was willing to accept the offer. Members of this minority founded 
in 190 j the Jewish Territorial organization with the aim of finding 
an autonomous territory for those Jews who could not or did not 
wish to remain in the countries in which they lived. The majority 
of the Zionists, most of them from Russia, insisted on Palestine 
as the only field of activity for Zionism, and the seventh Zionist 
congress in Igo j  rejected any colonization outside Palestine and 
its neighbouring countries. In  1904 in the midst of this bitter 
debate Herzl, only 44 years old, died. 

Pre-World War I Zionism.-TVith the death of Herzl the 
leadership moved from Vienna to Germany, first to Cdlogne then 
to Berlin. Austrian and German Jews led the movement, but its 
mass strength came from Russia. At that time only a very small 
minority of the Jews were organized in the Zionist movement. 
There mas much opposition to Zionism in Jewish ranks, based 
partly on the conviction that the Jews had to become, or were 
already, an integral part of the nations among whom they lived 
and to which they belonged, partly on religious orthodoxy which 
expected the return to Palestine only under divine guidance and the 
strict application of traditional religious laws and partly on the 
conviction that the Jewish people could exist as a distinct national 
group in the Diaspora, especially in countries of Jewish mass set- 
tlement and Yiddish folk culture. Among the last group was the 
Bund, a Jewish socialist party: founded in Russia in 1897. Jewish 
socialists were also organized as Zionists under the name of Ponle 
Zion ("Workers of Zion"). Their first world conference was held 
in The Hague in 1907. 

Of greater importance was the question of the position of tradi- 
tional orthodoxy in the Zionist movement. In  1902 a number of 
Russian Zionists founded Mizrachi as the party of religiously or- 
thodox Zionists who insisted on the strict observance of Jewish 
religious laws in Palestinian Jewish life. The ideal of Herzl, on 
the other hand, had been a modern secular movement. The Zion- 
ist organization declared itself neutral in matters of religion, but 
from time to time the insistence of the religious groups upon ob- 
servance of Jewish religious precepts caused conflicts within the 
movement. 

Though Zionism represented only a minority of Jews, and in the 
western lands only a small minority, it was the only world-wide 
democratically organized part of Jewry. I t  developed an active 
propaganda through orators and pamphlets, created its own news- 
papers in many languages and gave an impetus to what was called 
a "Jewish renaissance" in letters and the arts. (See HEBREW 

LITERATURE.) At the same time the failure of the Russian revo- 
lution of Igo j  and the wave of pogroms and the repressive meas- 
ures which follo.cved it disillusioned many in regard to  Jewish 
emancipation in eastern Europe. Again as in 1882, but now in 
growing numbers, Russian Jewish youth emigrated to Palestine 
to live there as pioneers in newly founded agricultural settlements 
in which they hoped to realize their nationalist and socialist ideals. 
They fought against the employment of "foreign" (Arab) labour 
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and insisted on the use of Hebrew as the spoken language. 

The growth of the Jewish settlement in Palestine was due to the 
"practical" Zionists; who were opposed by the "political" Zion- 
ists who insisted on the granting of a charter as an essential pre- 
requisite for colonization. With the growing strength of the Young 
Turk nationalist movement in Turkey, especially after 1908. the 
prospects of obtaining a charter dimmed considerably. Hut in 
spite of small financial means, urban development and agricultural 
settlement among the Jews in Palestine made steady progress. In 
1914 there were about 90,000 Jews in Palestine, where the large 
majority of the population Tvas Arabian. There were 43 Jewish 
agricultural settlements with 13,ooo settlers, many of them sup- 
ported by Baron Rothschild. 

The situation changed with the outbreak of World War I. Zion- 
ist work in Palestine came to a standstill. Turkey and Britain 
were a t  xar .  An opportunity offered itself for "political" Zionism 
to reassert itself and to combine the old British sympathies for 
Zionism with the opportunities of political warfare. As a result 
the centre of the Zionist movement shifted from Germany, Tur- 
key's ally. to London. The leadership passed to Jews of Russian 
origin living in London-among them Chaim Weizmann ( 9 . v . )  and 
Nahum Sokolow (q.v.\. As a result of the Bolshevik Revolu- 
tion of Nov. 1917 and of the consequent civil war with its pogroms 
perpetrated by the White armies and because of the intensified 
nationalism of the various succession states of post-IVorld War I 
Europe, great misery spread nmong eastern European Jews. From 
then on the financial and economic strength of Zionism came from 
Jews in the United States, and the masses of its adherents from 
1920 to 1938 came from Poland. 

T h e  Bal four  Declaration.-Chaim Li'eizmann was instrumen- 
tal in bringing about a letter ~vritten by Arthur James Balfour, 
then British foreign secretary. to Lord Rothschild on Nov. z. 1917. 
declaring that "His Majesty's Government view with favour the 
establishment in Palestine of a national home for the Jewish peo- 
ple. and ~vill use their best endeavours to facilitate the achievement 
of this object, it being clearly understood that nothing shall be 
done which may prejudice the civil and religious rights of existing 
non-Jewish communities in Palestine. or the rights and political 
status enjoyed by Jews in any other country." 

The British government hoped that a declaration in favour of 
Zionism would help to rally Jewish opinion, especially in the 
United States. to the side of the Allies, and that the settlement in 
Palestine of a Jewish population attached to Britain by ties of 
sentiment and interest might help to protect the approaches to the 
Suez canal and the road to India. The Balfour declaration fell 
short of the expectations of the Zionists. who had asked for the 
reconstitution of Palestine as "the" Jewish national home. In- 
stead, the Balfour declaration envisaged only the establishment 
"in" Palestine of "a" national home for the Jevvish people. Sever- 
theless the declaration aroused enthusiastic hopes among Zionists 
and seemed the fulfillment of Herzl's hopes. I t  was endorsed by 
the principal Allied powers, and through its acceptance by the 
conference of San Remo in 1920 it became an instrument of British 
and international policy. The council of the League of Xations 
approved on July 24, 1922: a British mandate over Palestine which 
included the Balfour declaration in the preamble and various pro- 
visions dealing with facilitating Jewish immigration. The man- 
date had been officially interpreted in a statement of June 3: 1922, 
in which Winston Churchill, the British colonial secretary, an- 
nounced that the declaration did not mean "the imposition of a 
Jewish nationality upon the inhabitants of Palestine as a whole, 
but the further development of the existing Jewish community, 
with the assistance of J e m  of other parts of the \~-orld; in order 
that it may become a centre in which the Jewish people as a 
whole may take. on grounds of religion and race. an interest and 
a pride." His majesty's goveynment, he announced, had not con- 
templated at any time: as appeared to be feared by the Arabs. "the 
disappearance or the subordinntion of the Arabic population, lan- 
guage. or culture in Palestine." 

F r o m  Wor ld  W a r  I t o  World W a r  11.-In the years after 1920 
Zionism increasingly concentrated upon building up Jewish urban 
and rural settlements in I'alestinz, perfecting autonomous organi- 

zations there and solidifying and intensifying Jewish cultural life 
and Hebrew education. Thus the basis was laid for a full-fledged 
national life. In  March 1925 the Jewish population in Palestine 
was officially estimated at  108;ooo and it  was about 300,000 by the 
end of 193 j. The area of land in Jewish possession rose from 177 
sq.mi. in 1914 to 500 sq.mi. in 1935, much of it acquired by the 
Je~vish National fund (Keren Knyelrtetlz) as the perpetual and 
inalienable property of the Je~vish people. More rapid even than 
the rural expansion was the urban growth. Tel Aviv; founded orig- 
inally in 1909 as a suburb of Jaffa, had in 1935 a population of 
more than ~oo .ooo  and was a modern purely Jewish city which was 
also the centre of industrial development made possible by the 
influx of Jewish capital. The educational system was crowned by 
the opening of a Hebrew university in Jerusalem and of the insti- 
tute of technology in Haifa in 1925. 

In spite of this growth. Jewish immigration into Palestine re- 
mained relatively small until the rise and spread of Hitlerism in 
Europe. There seemed no prospect of a Jewish majority in Pales- 
tine. The birth rate of the Arabs in most years before 1933 was 
larger than the annual Jewish immigration. Kevertheless the Arab 
population of Palestine feared a future transformation of Palestine 
into a Jewish state which ~ i~ould  either relegate the Arabs in their 
own homeland to the position of a minority of second-class citizens 
or drive them out. Responsible Zionist leaders tried to allay the 
Arab fears and declared that Zionism did not intend to deprive any 
Arab or Palestinian of his rights and properties. Some Zionists 
such as Arthur Ruppin and J. L. Magnes emphasized the necessity 
of winning the co-operation of the Arabs and hoped for the creation 
of a binational Palestine which would be the common homeland 
of both Palestinian Arabs and Jews. Only an extreme national- 
ist group called revisionists, under the leadership of Vlctdimir 
Jabotinsky. demanded the transformation of the whole of Palestine 
within its largest historical frontiers into a purely Jewish state 
xith an .Arab minority. The revisionists agitated also for the crea- 
tion of Jewish armed forces to fight for the creation of the Jewish 
state. 

From the beginning the Arabs in Palestine bitterly resisted Zion- 
ism and the British policy supporting it. Several times they rose 
in revolt, especially in 1929 and in 1936-39, claiming the right 
of national self-determination, as they represented the large ma- 
jority of the inhabitants. and demanding the preservation of Pales- 
tine as an Xrab homeland. Therein they were supported by all 
the other .Arabs. The British repressed the Arab rising for inde- 
pendence: but recognized the genuine character of Arab national- 
ism and Arab fears. The British government sent various 
commissions of inquiry and devised various schemes, culminating 
in the White Paper of May 17: 1939, to reconcile the irreconcilable 
demands of the Arab population and Zionism for the control of 
Palestine. 

World War I1 and I t s  Consequences.-Hitlerism and the 
large-scale extermination of European Jews led many Jews: above 
all in the United States, to embrace Zionism. In 1942 a Zionist 
conference in New I7ork city demanded the establishment of a 
Jewish state in the whole of Palestine and unlimited Jewish immi- 
gration. This program was endorsed by the Zionist organization. 
At the same time Xrab nationalists throughout the middle east 
intensified their demands for Arab rights. Britain submitted the 
case of Palestine first to Anglo-U.S. discussion for solution and 
later to the United Nations. which proposed on S o v .  29, 1947, 
partition of the country into an Arab and a Jewish state and the 
internationalization of Jerusalem. But the decision came through 
force of arms in a war between Zionists and Arabs. The state of 
Israel was proclaimed on May 14, 1948, and immediately recog- 
nized by the United States. Armistice lines were negotiated under 
UN auspices giving Israel more territory than provided by the UN 
resolution. Thus half a century after the first Zionist congress 
and 30 years after the Balfour declaration Zionism achieved its aim 
of establishing a J e ~ ~ i s h  state in Palestine. 

The establishment of the state left several problems unsorved: 
its boundaries, its economic viability, its relationship to world 
Jewry, the settlement of the Arab refugees from its territory. its 
accommodatior~ with the Arab norld. The immigration of central 
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European Jews brought to Palestine many talents, which gave a 
great impulse to the cultural and artistic life and to the moderniza- 
tion of economy. On the other hand after 1950 most immigrants 
came from non-European countries and the question arose whether 
the Jewish people of Israel would be predominantly of a European 
or of an oriental character. The economic existence of Israel was 
made possible by the yearly influx of hundreds of millions of dol- 
lars, supplied mostly by donations from Jews in the U.S., grants 
from the U.S. government and German reparation payments. Op- 
position to Zionism among Jews continued. In the U.S. it found its 
organized expression in the American Council for Judaism, founded 
in 1943. But most Jews sympathized with and actively supported 
Israel, though they rejected the theory propagated by many Jews 
in Israel that the Jews outside Israel were living in "exile" and 
could live a .full life only in Israel. Meantime the Arabs had in 
no way accepted the loss of their Palestinian lands. In spite of 
all these difficulties Israel made rapid progress in the resurrection of 
a Jewish nation in its ancient homeland. See also PALESTINE; 
ISRAEL. 
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ZION NATIONAL PARK, southwestern Ctah, US., was 
estabhshed in 1919 to protect Zion canyon from commercial en- 
croachment The canyon was named by Mormon settlers in the 
183'0s and explored by them in 1862. In  1937, the almost equally 
scenic Kolob canyon area adjoining the park on the west and north, 
Xvas established as Zion National monument. In  1957 the monu- 
ment. 48.640 ac., was added to the park, bringing the total area to 
147.035 ac. 

The canyon walls are of sedimentary origin. They grade from 
rust red at  lower elevations to nearly white at the summits. For 
more than 200.000,000 years the region, of which the park is but 
a part, has gone through many climatic changes. The rock shows 
it nas  periodically submerged under a shallow sea or lake, then 
raised and eroded by rivers. At other times desert conditions pre- 
vailed. Fossils of fish, shells, dinosaur bones and plant material, 
as nell as animal tracks, have been found embedded and im- 
printed in the sandstone. There is also evidence that prehistoric 
cave d3ellers lived in the area. 

Zion canyon was carved by the Virgin river. Its floor is ap- 
proximately 4,000 ft. above sea level and 3,802 ft. below the 
park's highest point a t  the top of mrest Temple. The Great 
White Throne, a giant monolith which stands close to the river, 
rises sheer to a height of 2,394 ft .  

Mule deer are more in evidence than most other mammals, but 
the park also provides sanctuary for  mountain lions, bobcats, 
coyotes, marmots and gray foxes. More than 150 species of birds 
have been recorded in the area. Cottonwood, willow and box elder 
are dominant trees of the canyon floor, with Utah juniper and 
pinyon pine in the middle elevations and ponderosa pine and Rocky 
Mountain juniper dominating at  higher levels. (Dx. B.) 

ZIRCON, a mineral a i t h  the composition zirconium silicate, 
is a principal source of zirconium. For uses of zircon, see ZIR- 
co;v~uiv: Uses. I t  is believed that the name comes from the 
Arabic zargzm, and is essentially the same as jargon, the name 
given to one of the varieties of zircon. Zircon is usually brown, 
reddish or gray, but may be colourless, blue, green or yellow; 
sometimes zoned. Common zircon is opaque, but gem varieties 
are transparent. The high refractive index and the high dispersion 
cause zircon to approach the diamond in tire and brilliance. A 
colourless type has been called Matura diamond. Hyacinth or 
jacinth includes the clear transparent red, orange and yellow vari- 

eties, mhile jargon includes the remaining colours. I n  some cases 
the colour may be removed by heating coloured stones under 
oxidizing conditions, mhile heating under reducing conditions may 
give an attractive blue colour. The gem varieties are found in 
stream gravels and detrital deposits, especially in Indochina and 
Ceylon; they are also found in Burma, New South IVales and Yew 
Zealand. Common zircon is obtained from beach sands in the 
United States along the east coast of Florida, and in Australia and 
French West Africa. I t  is an accessory constituent of acid igneous 
rocks and forms an important part of the zircon syenite of south- 
ern Norway. I t  occurs in large crystals in Renfrew county, Que. 

Zircon. ZrSi04 is isomorphous with thorite, ThSi04. I t  crystal- 
lizes in the tetragonal system, generally in con~binations of a simple 
prism and bipyramid (see CRYSTALLOGRAPHY), and sometimes 
comes in knee-shaped twins. There is no distinct cleavage. and 
the fracture is conchoidal. Normally zircon has well-developed 
crystals and has a hardness of 7.5 and a specific gravity of 4.7. 
The refractive indexes for normal zircon are 0 = 1.93 and e = 
1.99. A rare type of zircon is isotropic and amorphous, has lower 
indexes of refraction, a lower hardness, 6. and the specific gravity 
may be as low as 3.94. This type is said to be in a metamict condi- 
tion, that is the loss of crystallinity is attributed to breakdown of 
the structure, possibly by radioactive bombardment from uranium 
or thorium impurities. Upon heating, this type may glow n i th  an 
orange luminescence and may become crystalline. Because of the 
lower hardness, it is usually found in rounded grains and pebbles. 
Intermediate or gradational types of zircon are quite common. 

See also GEM : HYACINTH : TARGON. (L. S. RL.: X.) 
ZIRCONIUM (symbol Zr) is considered one of the "new" 

metals. Actually, metallic zirconium, probably an impure product. 
was made by J. J. Berzelius in 1824, but the next important ad- 
vance did not come until 1925 when massive, ductile metal was 
made by two Dutch scientists, A. E. van Arkel and J. H. de Boer. 
Although the initial market for it v a s  very limited, zirconium in 
massive form may be considered to have become commercial not 
long after 1923'. In  the middle 1940s, W. J. Kroll developed a 
cheaper process for making the metal. However, despite its in- 
teresting properties, zirconium probably ~vould have remained of 
minor importance for some years had not its use in nuclear re- 
actors developed shortly before 1950. 

Ores.-Although new, zirconium actually is more plentiful than 
copper and several other common metals. I t  is obtained prin- 
cipally from two minerals: zircon, a zirconium silicate with the 
composition Zr02 Si02 and baddeleyite (brazilite), an oxide mith 
the formula ZrOz. 

Zircon is found in beach sands in many parts of the world, par- 
ticularly in the United States, Australia, India and Brazil. Bad- 
deleyite exists in quantity in Brazil. but no other important deposits 
are known. A mixture of zircon and baddeleyite known com- 
mercially as "zirkite" is also shipped from Brazil. 

One characteristic of all zirconium ores, regardless of mineral 
or locality, is that they contain from about 0.7% to several per 
cent of hafnium, a metal similar in many nays to zirconium. In  
processing, hafnium (Q.v.)  usually moves mith the zirconium and 
is found in the metal in about the same proportion as in the ore. 
I t  must be removed from zirconium intended for nuclear uses but 
is seldom objectionable when zirconium is used for other purposes. 

Produc t ion  of Metal l ic  Zirconium.- The steps from ore to 
metal can be given in outline only. Zircon nil1 be used for illus- 
tration of the early stages. The grains containing zircon must be 
separated from the non-zircon grains of sand by ore-treating 
equipment such as Wilfley tables, Humphreys spirals and magnetic 
or electrostatic separators. The zircon portion is then mixed ni th 
carbon and heated in an arc furnace. In  this step, the zirconium 
in the zircon is converted to zirconium carbide and much of the 
silicon is lost by volatilization. The carbide is then heated in a 
stream of chlorine and is converted to the tetrachloride, ZrCI,. 
The ZrC1, passes out of the chlorinator as a vapour and collects 
as a white powder in a condenser. The silicon chloride formed 
from the silicon remaining in the carbide is so volatile that it 
passes on through the condenser and escapes. 

Kroll Process.-The Kroll process of making zirconium is based 
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on the reduction of ZrC1, with HEATING 

magnesium. A simple appara- 
tus for performing the reduc- 2 
tion appears in fig. 1. The largest METAL 

item is a cylindrical stainless steel 
vessel on the outside of which 
are wound several electrical heat- 

ZrC1, ing units. Inside the vessel are I 

t \ ~ o  steel pots, h and B ,  and baf- i --i- BAFFLES 

fles that Ferve as a thermal shield - ' 
between them. I n  preparation g 
for a reduction, A is filled with / : ,,,MAGNESIUM zirconium tetrachloride and B I 
with magnesium. The lower part ~ 
of the furnace is heated suffi- 1 
ciently to melt the magnesium ZIRCONIUM 

and the upper part is brought to ' oo__--..__--oo+ 

a temperature that gives a suita- -HEATING ELEMENT 

ble pressure of ZrC1, vapour. AS FIG_. 1.-KROLL PROCESS FOR MAK- 

the vapour fro111 the subliming ING ZIRCONIUM 

ZrCI, fills the vessel: it passes 
c1o~vni1-ard and comes in contact with the molten magnesium. 
The result is the reaction 

Gradually, the magnesium is converted to MgC1, and the zirconium 
fornled sinks to the bottonl of the pot. 

The top of the furnace is not attached tightly but is provided 
with a skirt that rests in molten metal in a circular channel ex- 
tending around the top of the vessel. If the internal pressure 
exceeds atmospheric value. the lid rises and a little vapour es- 
capes. If the internal pressure falls, as when the ZrC1, supply is 
exhausted, helium enters automatically from a side container to 
build up the pressure so the molten metal will not be sucked in. 

At the end of the run and after the equipment has cooled, the 
metal in the annular channel is heated to the melting point, the 
vessel opened and pot B transferred to another vessel where it is 
placed in an inverted position. The second vessel is evacuated 
and then heated so that the magnesium and MgC1, will drain out 
of the pot and also be eliminated by volatilization. 

Iod ide  Pioci'ss.-The iodide deposition process developed by 
van Arkel and de Boer is essentially a refining operation that is 
capable of converting impure and often brittle zirconium into 
ductile metal that can be fabricated readily. The process will 
be described briefly on the basis of a glass-containing vessel 
although industrial production usually is carried out in metal con- 
tainers. 

Fig. 2 sho~vs a simple apparatus. The zirconium to be refined 
is placed between the outside wall and a cylinder of perforated 
molybdenum sheet. The wire on which the metal is to be deposited 
is suspended from tungsten electrodes entering through the top. 

T O  VACUUM PUMP 
After the charge of impure zir- 
conium has been put in place and 

/ 1 TUNGSTEN the top sealed, the vessel is evac- 
eated for removal of 

gases. The connecting tube to 
the pump is then sealed off at A. 

CONTAINER . xt, the iodine, which has been 
~mmersed in liquid nitrogen, is 
heated and driven over into the 

- -  FILAMENT deposition bulb after which the 
connecting tube is sealed off a t  
B and the side arm removed 

The apparatus being ready for 
operation, the vessel is heated 
to about 275"  C. and the fila- 
ment to about 1,300" C. Two 
reactions occur simultaneously: 
(1) iodine vapour unites xvith the 

FIG.  2.- IODIDE DEPOSiTlON PROC- charge form Zr14, 
ESS which is also gaseous; and ( 2 )  

molecules of ZrI, are decomposed on the hot filament with the 
result that the zirconium atoms attach themselves to the wire and 
the iodine atoms drift back to the zirconiun~ charge and combine to 
forni more ZrI,. As the reactions continue, the filament grows 
into a bar of the desired size. Because of its crystalline appearance. 
the bar is called a "crystal bar." To remove it, the operator must 
cut open the glass container. 

Other processes for producing zirconium have been used, but, 
in general, they produce finely divided or granular metal. 

Melt ing a n d  Fabricating.- Zirconium made as described 
above usually is melted before it is fabricated. I n  one type of 
operation, the sponge or crystal bar is formed into a thick bar 
that acts as one electrode of an arc melting furnace. The other 
electrode is the water-cooled copper crucible into which the zir- 
conium bar is melted. The arc plays between the bar and the pool 
of molten metal in the crucible. This method is called "con- 
sumable electrode melting." The furnace shell is tight and con- 
tains helium, argon or a mixture of these two inert gases a t  a 
reduced pressure. 

Forging, rolling and most other fabricating processes may be 
performed on zirconium without difficulty. Ingots are often 
worked hot in the initial stages. If the temperature does not 
exceed 700" C. and if the outer layer is subsequently to be re- 
moved, the metal may be worked bare. Sometimes pieces to be 
worked hot are enclosed in a tight envelope of steel or other mctrtl 
that is removed after the operation. Trouble may be encountered 
in drawing zirconium into tubes, rods or wire because of its tend- 
ency to seize in the dies. Special lubricants have been developed 
for avoiding this trouble. 

Physical,  Mechanical ,  Chemica l  Properties.-3,lany prop- 
erties of zirconium are affected in some degree by the presence of 
contaminating elements. Hydrogen, oxygen and nitrogen are very 
effective in this respect and all three can he absorbed by zirconium 
in astonishing amounts. Hafnium has only a minor effect on many 
properties, but it is extremely detrimental in zirconium that is to 
be used in construction of nuclear reactors. Other elements also 
influence the properties of zirconium, but reasonable care during 
processing will prevent contamination by them. 

Some of the more common physical properties are listed below 
(see Table) ; two properties deserve special mention. One is the 
change of atomic arrangement at approximately $60' C. Below 
this temperature, zirconium is hexagonal close-packed ~vi th  a = 

3.231 d and c = 5.147 A ;  above it. the structure is body-centred 
cubic ~vi th  a = 3.60 A. Many properties change value ahruptly 
as zirconium passes through this temperature. For example. the 
electrical resistance decreases by about 15%. The property that 
is most important in nuclear uses is the capacity for capturing 
thermal (slowly moving) neutrons. Zirconium has an absorption 
cross section of only 0.18 barns ( loZ4  barns = 1 c m . 9  for thermal 
neutrons and, accordingly, belongs in the very limited group of 
metals that have low cross sections and hence are suitable for use 
in nuclear reactors. However, as hafnium has a much larger cross 
section of 115 barns, a relatively small contamination with this 
element can raise the total cross section of zirconium above an 
acceptable value. 

Zirconium has a number of interesting chemical properties. I t s  
high capacity for absorbing several gases has been mentioned. At 

Physical and Mechanical* Properties of Zirconium 

Density . . . . . . . 
Melting point . . .  
Electriral resistivit; a t  0" C. . . 
Thermal coefficient of resistance . . 
Thermal coefficient of linear exoansion 

~ ~ 

~fardness . . . . . 
Tenqile strength 
Yield strength 10.002 o&et) : 
Eloneation in 2 in . .  . . 
hlodulus of elasticity . . 

0.066 cal.,/$./" C. 
80 on \ ickers scale 
25,000 p.s.i. 
8,000 p.s.i. 
50% 
13,500,000 P.s .~.  

*Mechanical value? should be considered only as  illustrative, since reported measure- 
ments vary considerably. 

1,000" C., it will absorb oxygen until its volume has increased 
visibly. Beyond the solubility limit, zirconium combines \I-ith 
oxygen to form ZrO,. I t  has such a strong affinity for oxygen that 
it mill attack refractory crucible materials like MgO, Be0  and 
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Tho, by taking their oxygen from them. For this reason, zirco- 
nium must be melted in cooled metal crucibles. Although oxygen 
leaves zirconium untarnished at room temperature, it produces a 
dark coating at temperatures of a few hundred degrees. Zirco- 
nium sponge may react explosively with moisture. The reactions 
of zirconium with nitrogen are similar but less spectacular. With 
hydrogen. zirconium reacts rapidly at  800' C. to form the brittle 
ZrH,. As a result of the reaction, massive zirconium is converted 
to a granular condition. The granules can be ground to powder 
and, if desired. the hydrogen may be pumped off to leave a prod- 
uct suitable for powdered metallurgy processes. 

Zirconium has excellent resistance to nitric acid, even at 100' 
C . .  and withstands relatively high concentrations of other inor- 
ganic acids at room temperature. I t  is attacked by aqua regia and 
by moist chlorine and bromine gases. I t  is almost completely re- 
sistant to all but a few organic acids. I ts  resistance to high-pres- 
sure water at 300' C. and above is good if the metal is pure. But 
some contaminating substances, especially small proportions of 
nitrogen, reduce its resistance seriously. The addition of 2 5  or 
3% of tin compensates for the bad effect of nitrogen almost com- 
pletely. Resistance to high-pressure water is important in pres- 
surized water reactors such as the one used in the U.S. submarine 
Sazrtilz~s. In  general, molten metals attack zirconium, but pure 
molten sodium has no etiect on it at 500' C, or higher. 

Knon-ledge of the chemical compounds of zirconium has been ob- 
tained, perhaps principally, from investigations of methods for 
making it in the pure state. Besides the Kroll process, several 
metallothermic reactions have been used for reducing compounds 
to metal. They are illustrated by the reactions 

.An excess of reductant metal is used in all three reactions and 
all three produce zirconium in a powder or granular form. The 
second reaction has been used particularly for making zirconium 
to be refined by the iodide deposition method. 

Uses.-The most important use for zirconium is in nuclear re- 
actors for jackets for uranium fuel rods and for alloying with 
uranium. In the sodium-graphite reactor. it has been used as a 
jacket around the graphite moderator blocks. X much smaller but 
important use, mainly as a powder, is as a getter for cleaning up 
residual gases in vacuum tubes. I t  has minor uses also in the 
electrical industry. 

As an alloying element, zirconium is important in the production 
of magnesium alloys and is used to a smaller degree as an addition 
agent to steel. 

TITO uses of zirconium oxide are as a packed-in electrical in- 
sulating material and as an opacifier to reduce the transparency of 
glazes on ceramic objects and of enamels on metals. 

X small amount of oxide is used for crucibles and for laboratory 
ware. 

BIBLIOGRAPHY.-G. L. Miller, Zirconiz~ln  (AVfetallz~rgy o f  the Rarer  
a\letals~ (1954) ; T. E. Thorpe, Dictio?lary of Applied Chemis try ,  vol. xi 
(1951) ; F. Ephraim, Inorganic Chelnis try ,  6th ed., rev. and enl. by 
P. C.  L.  Thorne and E. R. Roberts (1954); C. A. Hampel. (ed.), Rare 
.lIetals Ha i zd l~ouk  (1951) ; .American Society for Metals, Zirconiul?~ and  
Z i~con i i l i n  Al loys;  (a symposium) (1953) ; B. Lustman and F. Kerze, 
(eds.). T h e  :lfetallztrgy o j  Zirconiunz (1953'). (B. .4. R.) 

ZIRKEL, FERDINAND (1838-1912). German pioneer in 
microscopic petrography. born in Bonn, Play 20. 1838. Trained as 
a mining engineer, in 1863 he became professor of mineralogy at 
Lemberg. His famous Lelzrbz~ch der Petrogrnphie, first published 
in 1366. n.as xritten before he had learned the technique of micro- 
scopic petrography: which H.  C. Sorby vias developing in England, 
but when in 1868 he revisited the British Isles he became ac- 
quainted n-ith Sorby. who demonstrated the new technique to him. 
Returning to Germany. Zirkel busied himself in making thin sec- 
tions of rocks. In  1870 he published an important ~ ~ o r k  on the 
microscopic characters of basalts, dedicating it to Sorby. 

Xamed tu the chair of mineralogy in Leipzig in 1870. Zirkel 
continued his studies in microscopic petrography and in 1873 his 
Mikroskopische Besclzaffe~zheit der JIineralien ilnd Gesteine made 

the new method of study available to all. Zirkel was engaged by 
Clarence King to describe the rocks collected on the survey of 
the 40th parallel in western U.S. Zirkel wrote the fourth volume 
(1876) of the report of the survey, thus introducing microscopic 
petrography in the U.S. During his long tenure of the Leipzig 
chair, Zirkel rewrote his Lehrbztclz con~pletely and it became one 
of the classics of geology, rezppearing in three large volumes in 
1894. Zirkel retired in 1909 and died in Bonn, June 12, 1912. 

ZITHER, a name applied to the ancient cithara, to the cit- 
tern (q.v.! and to a derived instrument which is a kind of 
psaltery, consisting of a shallow. horizontal sound chest with from 
30 to 42 strings stretched above it which are plucked and 
thrummed, with plectrum and fingers, by the performer.  see il- 
lustration.) Zithers. which are made in various sizes. are the 
favourite instruments of the ueasants in the Swiss and Bavarian 

highlands. and are sometimes heard also 
in the concert halls in Germany. The 
Streiclzzifher, or bowed zither, is another 
variety of the instrument. There are 
four strings corresponding to those of the 
violin or viola. but the tone is nasal and 
glassy. See LYRE. (D.  T.)  

ZITTAU, a town of Germany. in the 
district of Dresden, on the left bank of 
the llarldau near its confluence with the 
Neisse. by rail 48 mi. E.S.E. of the city 
of Dresden and at  the junction of lines to 
Reichenberg, Hermsdorf. Gorlitz. Dybin 

b n o M  G R O b E ,  u D I C T I O N A R y  O! and Lobau. Pop. (1959 est. j 43.743. 
M U S I C "  ( M A C M I L L A N )  Zittau is of If7endish origin (Chytawa is 
T H E  Z I T H E R .  OR C I T H A R A ,  its Wendish name), and was made 3 town 
A lNsTRUMENT by Ottocar I1 of Bohemia. I t  was one of 
H A V I N G  3 6 ,  38 O R  42  
STRINGS the six towns of the Lusatian league 

(1346). a t  which period it belonged to 
Bohemia. I t  suffered severely in the Hussite wars and i11 the 
Thirty Years' War. 

ZITTEL, KARL ALFRED, RITTER \!OX (1839-1904). Ger- 
man paleontologist who proved that the Sahara desert had been 
land during the Pleistocene Ice Age, was born at  Bahlingen. 
Baden, on Sept. 25; 1839. Educated at  Heidelberg, Paris and 
Vienna: in 1863 he JTas appointed assistant in the royal mineral 
cabinet of Yienna and became professor of mineralogy, geognosy 
and paleontology at the Polytechnic school, Karlsruhe. I n  1866 
he was made professor of paleontology at  hIunich, later becoming 
professor of geology and conservator of the geological collections 
until his death at Wlunich on Jan. 5 .  1904. 

Zittel's first research dealt ~v i th  minerals and petrography. I n  
1873-74 he was geologist of an expedition to Libya, during which 
he collected material for his proof about the Sahara. His first 
paleontologic paper appeared in 1861 ; later he accepted evolution 
and led in applying it to paleontology, especially in his studies of 
ammonites. .He did not write extensively on theory, however, nor 
did he accept the neo-Lamarckian doctrines of Alpheus Hyat t  and 
Edward Cope. In  1876 he began his studies of fossil sponges, 
which established their classification and laid a basis for that of 
modern forms. His principal contributions to vertebrate paleon- 
tology dealt with turtles and pterodactyls of the Bavarian litho- 
graphic limestones. One of Zittel's best-known works is the 
Geschichte der Geologie und Palaontologie (1899; Eng. trans., 

1901 )+ (C. L. FE.; M. .A. F.; X.) 
ZIZKA, JOHN (c .  1376-1424). Bohemian general and Hus- 

site leader, Tvas born at  Trocnov in Bohemia. He  lost an eye in the 
civil wars under TVenceslaus IY. Connected n i th  the court from 
his youth, he held the office of chamberlain to Queen Sophia. The 
Hussite movement first brought him into prominence. ]Then a 
temporary armistice \\-as concluded bet~veen the partisans of King 
Sigismund and the citizens of Prague, i i i k a  joined the advanced 
Hussites a t  Tabor, helped to organize the new military community 
and became one of the four "captains of the people" (izejtvzane) 
at  its head. On receiving an appeal from the citizens of Prague 
to help against Sigismund, king of the Germans and king of Hun- 
gary, who had invaded Bohemia, claiming the crown as the heir 
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of his brother ~~Tences laus j  the Taborites marched to Prague and 
on July 14, 1420, largely through Ziika's heroism, repulsed an 
attack by Sigismund's forces on their position on the Vitkov hill 
where the suburb of Ziikov now stands, forcing Sigismund to raise 
the siege. On Aug. 22, 1420, the Taborites left Prague and re- 
turned to Tabor. 

Ziika was now engaged in constant, and invariably successful, 
warfare with the partisans of Sigismund, particularly with the 
powerful Romanist, Ulrich of Rosenberg. At the meeting of the 
estates of Bohemia and Moravia a t  Caslav (June I, I ~ Z I ) ,  
Ziika was elected member for Tabor to the provisional govern- 
ment. He summarily suppressed some disturbances by the 
Adamite sect, continued his campaigns against the Romanists 
and adherents of Sigismund, and, having captured a small castle 
near LitomCPice (Leitmeritz), retained possession of it-the only 
reward for  his great services that he ever received or claimed. 
According to Hussite custom, he gave the biblical name of 
"Chalice" to this new possession, and henceforth adopted the 
signature of "Ziika of the Chalice." I n  1421, while besieging the 
castle of Rbbi, he lost the use of his remaining eye. Though now 
totally blind, he retained his command, and on Jan. 6, 1422, 
severely defeated Sigismund a t  Kebovid, Kutna Hora, and again 
a t  Ncmecky Brod (Deutschbrod) on Jan. 10. Early. in 1423 
internal dissensions anlong the Hussites led to  civil war. Ziika, as 
leader of the Taborites, defeated the men of Prague and the 
Utraquist nobles a t  H6ric on April 27, and when the armistice of 
Konopist (June 24) was followed by renewed civil war, he once 
again defeated the Utraquists, under Borek, a t  Strachov, near 
KrblovC Hradec (Aug. 4, 1423). 

Ziika now made a brilliant, although unsuccessful attempt to 
invade Hungary, which was under the rule of his old enemy King 
Sigismund. In  1424, civil war having again broken out in Bo- 
hemia, Ziika decisively defeated the Praguers and Utraquist 
nobles at  Skalic (Jan. 6), and a t  hlalesov (June 7). I n  Sep- 
tember he marched on Prague, but on the 14th of that month 
peace was concluded between the Hussite parties who agreed to 
make a combined attack on Moravia, part of which was still held 
by Sigismund's followers. Ziika was given the command, but 
before reaching the frontier, he died of the plague a t  Pribyslav 
( O C ~ .  11, 1424). 

See Count_Liitzow, Bohemia: an  Historical Sketch (1896)  ; Louis 
Leger, Jean ZiQka in "Nouvelles e'tudes Slaves," deuxidme sLrie (1886) .  

ZLATOUST, a town in the Chelyabinsk oblast of the Russian 
Soviet Federated Socialist Republic, U.S.S.R., 1,925 ft. above sea 
level on the Ai, a tributary of the Cia,  in 55" 10' N., 59" 40' E., 
on the Ufa-Chelyabinsk railway. Pop. (1959) 161,000. The 
town has smelting works and manufactures machinery; there is 
a meteorological and magnetic observatory. 

ZLOTY, post-war monetary unit of Poland. Following the 
collapse of the Polish mark, instituted immediately after b'orld 
War I, the zloty was substituted in 1924. I t  was then made 
equivalent to the gold franc, a t  a parity of 25.22 zlotys to the 
pound sterling, and was backed partly by gold and gold exchange, 
and partly by other forms of security. Events soon showed that 
the new currency had been introduced before the country was 
ready to support it, and during 1925 and 1926 renewed deprecia- 
tion set in. In 1927 a second attempt at  stabilization was made. 
A foreign stabilization loan was issued, and the proceeds used to 
give a gold exchange backing to the new zloty, the value of which 
was fixed at  43.38 to the £ I  sterling; in 1938 it fluctuated be- 
tween 24+ and 263 to the £ 1 .  In 1950 the Zloty was greatly de- 
valued and put on a par with the Russian ruble. (See CURREKCY.) 

ZNOJMO (Znaim), in Brno region, Czech. A settlement is 
believed to have existed here from prehistoric time. The present 
town was founded in 1226 on the site of the old capital, destroyed 
in 1145. Lying at  the junction of old granites and tertiary strata 
Znojmo manufactures clay products and stoneware. I t  is also 
famous for its extensive fruit and vegetable farms, which supply 
bottling factories. Among its old buildings are a 12th century 
Romanesqut: castle chapel (the Heiden-Tempel), a 14th century 
Gothic church and a I j th century town hall with Gothic tower 
(250 ft.) .  Population (1950) 21,696. 

ZOBEIR RAHAMA (1830-1913), Egyptian pasha and 
Sudanese governor, came of the Gemaab section of the Jaalin, 
and was a member of a family which claims descent from the 
Koreish tribe through Abbas, uncle of Mohammed. H e  was the 
most energetic and intelligent of the Arab ivory and slave traders 
who about 1860 established themselves on the White Nile and in 
the Bahr-el-Ghazal. Xominally a subject of Egypt, he raised 
an army of several thousand well-armed blacks and became a 
dangerous rival to the Egyptian authorities. At the height of 
his power Zobeir was visited (1871) by Georg Schveinfurth, who 
found him "surrounded with a court which was little less than 
princely in its details" (Heart of Africa, vol. ii, chap. xy). I n  
1869 an expedition sent from Khartum into the Bahr-el-Ghazal 
was attacked by Zobeir and completely defeated, its commander 
being slain. Zobeir represented that he was blameless in this 
matter, received a "pardon," and was himself appointed governor 
of the Bahr-el-Ghazal, where he was practically independent. In  
1873 he attacked the sultan of Darfur, and the khedive Ismail 
gave him the rank of bey and sent troops to  co-operate. After he 
had conquered Darfur (1874), Zobeir was made a pasha, but he 
demanded the governor-generalship of the new province, and 
went to Cairo in the spring of 1876 to press his title. The Egyptian 
authorities prevented his return, though he was allowed to go 
to Constantinople at  the outbreak of the Russo-Turkish War. 
In  1878, however, his son Suleiman, having got possession of the 
Bahr-el-Ghazal, defied the authority of General Gordon, the new 
governor-general. Gordon sent Romolo Gessi against Suleiman 
and his ally Rabah (q.v.). Suleiman was subdued after an arduous 
campaign and executed. 

During the campaign Zobeir offered, if he were allowed t o  
return to the Sudan, to restore order and to pay a revenue of 
Fz5,ooo a year to the khedive. Gordon declined this help, and 
subsequently, for  his instigation of the revolt, Zobeir was con- 
demned to death, but the trial was a farce, the sentence was 
remitted, and he remained a t  Cairo, now in high favour with the 
khedival court. I n  March 1884, Gordon, who had been sent t o  
Khartum to effect, if possible, the relief of the Egyptian garri- 
sons in the Sudan, astonished Europe by requesting that Zobeir, 
whose son he had overthrown and whose trade he had ruined, 
should be sent to  Khartum as his successor. Zobeir, described 
by Sir Reginald Wingate, who knew him well, as "a quiet, far- 
seeing, thoughtful man of iron will-a born ruler of men" 
(Mahdiism a?td the Egyptian Sudan, book v.), might have been 
able to stem the mahdist movement. But to reinstate the notorious 
slave-dealer was regarded in London as too perilous an expedient, 
even in the extreme circumstances then existing, although Colonel 
Stewart (Gordon's companion in Khartum), Sir Evelyn Baring 
and Nubar Pasha in Cairo, and Queen Victoria and Mr. Glad- 
stone, all favoured such a course. In March 188; Zobeir was 
arrested in Cairo by order of the British government for treason- 
able correspondence with the mahdi and other enemies of Egypt, 
and was interned at  Gibraltar. In  August 1887 he was allowed t o  
return to Cairo, and after the reconquest of the Sudan was per- 
mitted (1899) to settle in his native country. H e  established 
himself on his estates a t  Geili, some 30 m. N. of Khartum, where 
he died on Jan. 5 ,  1913. 

See GORDON, CHARLES GEORGE, and the authorities there cited. 
ZODIAC, in astronomy and astrology a zone of the heavens 

within which lie the paths of the sun, moon and principal planets. 
Since the orbits of the planets deviate only slightly from a com- 
mon plane, an observer on earth sees these celestial bodies moving 
in a narrow zone of the celestial sphere. The various configura- 
tions of the fixed stars were grouped at least as early as 3.000 B c. 
in Rlesopotamia into constellations representing certain objects or 
animals like the raven, serpent, goat, etc. Since the majority of 
the constellations which were crossed by the paths of the planets 
represented animals, the Greeks called this zone zodiakos kyklos, 
"circle of animals," or ta zodia, "the little animals " 

Originally neither the boundaries nor the number of the "zodia- 
cal" constellations was accurately fixed. Some time before the 
Hellenistic period the development of a mathematical astronomy 
in Mesopotamia resulted in accurate definitions. The "zodiacal 



ZODIACAL LIGHT-ZOILUS 
signs." numbering 12, becameequal arcs of the apparent orbital 
circle of the sun, the ecliptic. Their names, taken from the neigh- 
bouring constellations, are 

Aries, the Ram Libra, the Balance & 
Taurus, the Bull ;yj Scorpio, the Scorpion nl 
Gemini, the Twins # Sagittarius, the Archer jll 
Cancer, the Crab @ Capricornus, the Goat 0 
Leo, the Lion Q Aquarius, the Water Carrier -- 
Virgo, the Virgin TW Pisces, the Fishes X 

The history of the symbols is unknown; they seem to appear first 
in Greek manuscripts of the late middle ages. 

In  Babylonian astronomy the boundaries of these 12 signs were 
defined in such a fashion that the vernal equinox fell in the tenth 
or in the eighth degree of the first sign. Greek astronomers, how- 
ever, changed these definitions. Eudoxus of Cnidus (about 360 
B.c.) supposedly placed the equinoxes in the middle of the signs. 
Hipparchus (about 150 B.c.) placed them at  the beginning and this 
practice remains standard in mathematical astronomy: celestial 
longitudes are counted from the "first of Aries" (0' Aries) east- 
ward. This point is defined by the intersection of ecliptic and 
equator. Since precession moves this point slowly westward: 'the 
zodiacal signs counted from the vernal point lost more and more 
their original relation to the constellations. At present the first 
of Aries lies in the constellation of Pisces. 

The concept of the zodiac and its pictorial representation 
reached Egypt early under Greek domination (3rd century B.c.). 
Here it amalgamated with the native sequence of constellations, 
the so-called 36 decans, each of which came to mean exactly one- 
third of a zodiacal sign. At about the same time there occurred 
the rapid development of astrological doctrines which combined 
Babylonian, Egyptian and Greek elements into one gigantic system 
of theories about powers of the celestial bodies and their mutual 
relations to the parts of the zodiac. I n  this Hellenistic form, the 
astrological concepts related to the zodiac spread to Rome. then 
to Byzantium and India. from where they returned, often with new 
additions, to the Islamic and Christian Nest.  Their role in art  
and literature became particularly great in the Italian Renaissance. 
See A i ~ ~ ~ o ~ ~ ~ ~ ;  .%STKONO~IY: A~zcie1~t ;1st~oizoiny: :1fesopotamia; 
Jiodein Descriptive Astronorrzy : The Seczso~zs. ( 0 .  E. N. j 

ZODIACAL LIGHT, a band of light in the night sky con- 
centrated along the zodiacal circle referred to by astronomers as 
the ecliptic. I t  is seen in the west after twilight and in the east 
before dawn. I t  is easily visible in the tropics where the ecliptic 
is approximately vertical to the horizon. In  mid-northern lati- 
tudes. it is best seen in the evening in February and March and 
in the morning in September and October. 

The zodiacal light can be followed visually along the ecliptic 
from a point 30" from the sun to about 90". Photometric meas- 
urements indicate that the band continues along the ecliptic to 
the region opposite the sun where a slight enhancement called the 
gegenschein ( q . ~ . ) :  or counterglo\v, is again visible. I t  is now 
known that there is some zodiacal light in all parts of the sky, 
even at the poles of the ecliptic; a part of the coronal light dur- 
ing a solar eclipse is actually the inner part of the zodiacal light. 
One degree from the limb of the sun its intensity is about 10.000 
times as bright as the brightest region observable after tvilight; 
but this intense coronal zodiacal light cannot be observed in the 
daytime because it is over\vhelmed by the scattered light in the 
day sky. Outside the earth's atmosphere, the zodiacal light ~vould 
be visible nearly to the surface of the sun. 

Zodiacal light probably is the reflection of sunlight from a 
swarm of meteoric particles concentrated in the plane of the 
ecliptic. Its measurement a t  angles greater than 90" from the sun 
indicates that the swarm extends beyond the earth's orbit. X small 
part of the zodiacal light is thought to be due to an electron cloud 
which has a concentration of about 1.000 electrons per cubic cen- 
timetre near the earth. The general physical picture suggested 
is that of a spindle-shaped swarm of meteoric particles concen- 
trated near the fundamental plane of the solar system. Such par- 
ticles \vould melt close to the sun and so the concentration 
probably starts a t  about & astronomical unit. Very small dust 

particles. smaller than 0.001 mm. in diameter, are blown out of 
the solar system by radiation pressure; for larger particles. there 
is a spiraling in toward the sun which in astronomical time would 
sweep the region free. To maintain the particle swarm against the 
depletion of radiation pressure and loss by spiraling requires the 
addition of approximately one ton of dust per second. Possible 
sources of the dust are the fragmentation of asteroids by collision 
and the disintegration of comets. (F.  E. R.) 

ZOFFANY ( Z O F F ~ N  JI or ZAFFANII, perhaps originally ZAUF- 
FELY), JOHN (JOIIANN) (1 734-1810), Anglo-German painter 
of portraits, conversation pieces and theatrical scenes, \\as born in 
Frankfurt-on-Main and studied in Italy. H e  went to England 
about 1761, exhibiting at the Society of Artists from 1762 to 1769 
and at  the Royal Academy (of which he became a founder- 
member) from 1770 to 1800. I n  1772, a t  the expense of George 
111, he went to Florence, returning to England in 1779. From 
1783 to 1789 he was in India, where he painted many portraits. 
His first success was "Garrick in 'The Farmer's Return' " (17621, 
as a result of mhich he painted a number of scenes of the theatre, 
many including portraits of David Garrick. The invention of this 
genre may be due to Zoffany, follo~\ing a lead given by William 
Hogarth ( q . ~ . ) .  

Among his best-knonn works are "Queen Charlotte and the Two 
Eldest Princes" (6. 1766), "The Members of the Royal Academy" 
(1772) and "The Tribuna of the Uffizi Gallery, Florence" (1772- 
80), all in the royal collection; "Mrs. Oswald" (c. 1770). a life-size 
full-length portrait (exceptional for Zoffany) in the National gal- 
lery. London; "Charles Towneley Among His Marbles" (1790) 
in Burnley (Lancashire) ar t  gallery. Others are in the Kational 
Portrait gallery, London, a t  Edinburgh, Glasgow, Birmingham, 
Oxford. in the Garrick club, London. and elsewhere. Zoffany died 
at  Strand-on-the-Green, Middlesex, on Nov. 11. 1810. 

See Lady Victoria Manners and G. C. 'l"r'illiamson, J o h n  Zogany 
(1920) ; E. K. Lt7aterhouse, Painting in Britair~ 1530-1790, ch. 24 (1953). 

(P J .  MY.) 

ZOG I ~ A H J T E D  BEY ZOGU) (1895-1961). king of the Albanians 
from 1928 to 1939. was head of the Zogolli, one of the four ruling 
families of the Mati district. Born in the castle of Burgajet on 
Oct. 8, 1895, the son of Jemal Pasha. he was educated at a military 
school a t  Monastir (Bitola'i and in Constantinople. He  first dis- 
tinguished himself as a supporter of the prince of \Vied in 1914. 
During \tTorld War I he fought for the Au~tr ians .  He  became 
minister of the interior (Jan.-Kov. 1920) and organized resistance 
to the Yugoslav incursions during the autumn. He  was com- 
mander in chief of the national forces under the "Sacred Union" 
cabinet (0ct.-Dec. 1921). and again distinguished himself against 
the Yugoslavs. As minister of the interior in Jafer Ypi's cabinet 
(Dec. 1921-Dec. 1922). he suppressed a serious insurrectionary 
movement in March 1922 and disarmed the lo~vlanders. Becoming 
prime illinister in Dec. 1922, he governed with ability, pursuing a 
sound anti-irredentist and constructive policy. Toward the end 
of 1923 he was accused by the Democratic party of obstructing 
various progressive and agrarian reforms. After an attempt on his 
life. he resigned in Feb. 1924. but his influence remained. A revolt 
against him and his colleagues took place in June, and he sought 
refuge in Yugoslavia. But skilfully turning Yugoslav policy to 
his own advantage. he returned to Albania in Dec. 1924 and ousted 
his successor. Bishop Fan Koli. His election as president of the 
Albanian republic on Feb. 1, 1925. ushered in a period of internal 
tranquillity. He  n7as proclaimed king at  Tirane on Sept. 1. 1928. 
On April 27. 1938. he married Countess Geraldine Apponyi of 
Hungary. X son. Leka. was born to them on April 5. 1939. Three 
days later, on the Italian occupation of Albania, the king and queen 
became exiles in Greece. Later they went to France and in 1940 
to Great Britain. From London Zog encouraged a national under- 
ground movement in Albania. but his hopes mere dashed by the 
establishment of a people's republic by Enver Hoxha. Zog left 
London for Cairo in Feb. 1946. He  next moved to New York and 
later to Cannes, France. He  died in Paris on April 9, 1961. 

Z O ~ L U S  (c .  400-320 B.c.). Greek grammarian of Amphipolis 
in hlacedonia. Zolius appears to have been at  one time a 
follower of Isocrates, but subsequently a pupil of Polycrates. 



ZOISITE-ZONARAS 
Zoi'lus was chiefly known for the acerbity of his attacks on Homer 
(which gained him the name of Homeromastix, "scourge of 
Homer"), chiefly directed against the fabulous element in the 
Homeric poems. Zoi'lus also wrote against Isocrates and Plato, 
who had attacked the style of Lysias of which he approved. 

ZOISITE, a rock-forming mineral of the epidote (q .u . )  group, 
composed of calcium aluminum silicate, is a characteristic product 
of metamorphism, and of hydrothermal alteration of igneous rocks. 
I n  rocks rich in plagioclase, such alteration may produce saus- 
surite, a mixture in which zoisite is the predominant mineral and 
which is characteristic of gabbro ( q . ~ . ) .  The usual colour is white 
or gray, the hardness is 6 . j  and the specific gravity 3.3. The 
formula is Ca,Xl,(OH)(SiO,),, and it crystallizes in the ortho- 
rhombic system. Crystals are usually prismatic, deeply striated 
parallel to their length, and have a perfect cleavage [OIO]. Nor- 
mal zoisite has the optic plane parallel to the cleavage, while in 
zoisite containing more than 5% of iron replacing aluminum, a 
marked change in optical properties occurs. The optic plane be- 
comes [OOI]  and the refractive indices and the birefringence are 
higher. Substitution of manganese lowers the indices and gives 
the variety thulite. pink in colour and strongly dichroic. Thulite 
occurs a t  Telemark, Kor., and in the Piedmont region, Italy. 
Zoisite is not so common as clinozoisite and epidote. I ts  close 
relationship to these two monoclinic minerals of the epidote group 
is revealed if the crystallographic orientation of zoisite is changed 
so that the cleavage is basal [OOI]  and the prism zone made paral- 
lel to the b axis. (L. S. RL.; X.) 

13, 1898. with his usual intrepidity, he published in the Aurore 
newspaper, in the form of a letter beginning with the words 
J'accuse, a terrible denunciation of all those who had had a hand 
in hounding d o ~ m  that unfortunate officer. 

Zola's object was a prosecution for libel, and a judicial inquiry 
into the whole affaire, and at  the trial, nhich took place in Paris 
in February, a fierce flood of light Lvas thron'n on the case. The 
chiefs of the army put forth all their power, and Zola was con- 
demned. He appealed. On April 2, the Cour de Cassation quashed 
the proceedings. 

A second trial took place a t  Versailles, on July 18, and with- 
out awaiting the result Zola, by the advice of his counsel and 
friends, and for reasons of legal strategy, abruptly left France 
and took refuge in England. Here he remained in hiding, writing 
Fe'condite', until June 4, 1899, when, immediately on hearing that 
there was to be a revision of the first Dreyfus trial, he returned 
to Paris. 

On the morning of Sept. 29, 1902, Zola was found dead in the 
bedroom of his Paris house, having been accidentally asphyxiated 
by the fumes from a defective flue. H e  received a public funeral, 
a t  which Captain Dreyfus was present. Anatole France delivered 
an impassioned oration a t  the grave. At the time of his death 
Zola had just completed a novel, Ve'ritd, dealing with the inci- 
dents of the Dreyfus trial. A sequel, Justice, had been planned, 
but not executed. Zola's literary position \vould have more than 
qualified him for the French academy. He was several times a 
candidate in vain. (F. T. M.) 

ZOLA, &MILE EDOUARD CHARLES ANTOINE See ~ n ~ i l e  Zola, Novelist and Refornzer (~goq) ,  giving a full account 
(1840-1902), French novelist, born in Paris on 2 ,  

of his life and work, by E. A. Vizetelly, who translated and edited 
many of his works in English; also P. Alexis, Evzile Zola, Notes d'un 

1840, his father being an engineer, part Italian and part Greek, a,; (1882); F, Brunetikre, Le Ronzan Naturaliste (1883); Journal 
and his mother a Frenchwoman. The father seems to have been des Gonco~irt (1888-9z), vols. iii, v and vi; E. Hennequin, Quelques 
an energetic, visionary man, who, dying while his only son was a Ecrivailzs fran~ais (1890) ; R. H. Sherard, Efizile Zola: a biographical 
little lad, left to his family no better prob,ision than a laxsuit and critical study (1903) ; A. Laporte, Emile Zola, l'honznze et l'auvre 

(1894), with a bibliography. L. Deffoux and E. Zavie, Le Groupe de 
against the municipality of the town of Aix. I t  was at  Me'dan, Bnzile Zola, Guy de Acfaupassant, etc. (1920) ; R. Oehert, E. 
which figures as Plassans in so many of his novels, that the boy Zola als Theaterdichter (1920) ; E. Rostand, DCZLX Rowzanciers de 
received the first part of his education. Thence he proceeded, Provence: H .  d'Urfe' et E.  Zola (1921) ; E. A. A. L. Seilliltre, E. Zola 

(1923) ; A. Baillot, E. Zola, l'howznze, le penseur, le critique (1924) ; in to His first book> ' *vi?zolz> M, Josephson, Zola and his Tillze (1929). For the proceedings against 
on Oct. 24, 1864, and attracted some attention, and in Jan. 1866 zola see L~ procis zo la  ( 2  vols,, 
he determined to abandon clerking and take to literature. Vigorous ZOLLVEREIN: see ECOXOMIC UNION; TARIFFS and GER- 
and aggressive as a critic, his articles on literature and art in M A N ~ :  History. 
Villernessant's paper L'Eue'nement created a good deal of interest. ZOMBA, the capital of Nyasaland protectorate, was established 
So did the gruesome but powerful novel, Tke'rbse Raquin  (1867). in 1885 on the lower slopes of Zomba mountain, 3,141 ft. above 
Meanwhile, with characteristic energy, Zola was projecting some- sea level. near the great slave route which ran from the southern 
thing more important: the creation of a world of his own, like end of Lake Nyasa to the Mozambique coast. The wet season, 

( that of Balzac's Come'die Hz~maine-the history of a family in which follows the hottest months (maximum temperature 97' F.) ,  
its various ramifications during the Second Empire. The history is from November until March and the coldest months are May, 
of this family, the Rougon->lacquart, was to be told in a series June and July, when the temperature may fall to 40' F. Pop. 
of novels containing a scientific study of heredity-science was (1956) 9,331, of which 5,270 were employed African, 800 Euro- 
always Zola's ignis fatz~us-and a picture of French iife and pean and 530 Asian. Area 2.72 sq.mi. Shortly after its establish- 
society. The first novel of the series, La  Fortuwe des Rougon, ment, Zomba became the recognized seat of the government. I t  
appeared in book form at  the end of 1871. I t  was followed by was proclaimed a township in 1900, lost this status in 1932 and 
La  Cz~re'e (18:4), L e  Ventre  de Paris (1874), La  Co?zque^te de was reconstituted as a township in 1934. The old residency, com- 
Plassans (187j),  La Faz~te  de I'Abbe' Mouret  (187j), S o n  Excel- pleted in 1887, was designed to provide fortification against attack 
lence Ezcgbne R o z ~ g o n  (1876)-all books unquestionably of im- by slave raiders. I t  still stands by the Mulungusi river on the 
mense ability, and in a measure successful, but not great popular perimeter of the botanical gardens and is used as a hostel for gov- 
successes. Then came L'Assommoir (1878?), the epic of drink, ernment officers. Adjacent are the government secretariat (re- 
and the author's fortune was made. Edition followed edition. He built in 1922) and the legislative council building (19j7). There 
became the most discussed, the most read, the most bought are a European kindergarten school and African and European 
novelist in France-the sale of L'Assommoir being even exceeded hospitals. Zomba lies 42 mi. by tarred road northeast of Blantyre 
by that of iVana (1880) and La Ddbzcle (1892). From the and its nearest railway station is a t  Limbe, about 37 mi. to the 
Fortune des  Rougon to  the Docteur Pascal (1893) there are some southwest. There is also a small airfield about g mi. from Zomba. 
2 0  novels in the Rougon-Macquart  series, the second half of Most of the town's inhabitants are employed by the government, 
which includes the powerful novels Germ,inul (1885) and La  Terre but many work on the dairy farms and tobacco plantations in the 
(1888). In 1888 Zola departed from his usual vein in the idyllic surrounding district, 
story of L e  R i v e .  Zola also wrote a series of three romances ZONARAS, JOHN (fl. 1st half of the 12th century), Byzan- 
on cities. Loz~rdes,  R o m e ,  Paris (1894-98), novels on the "gospels" tine historian who provides valuable information on the 11th cen- 
of population (Fdcondite') and work ( T r a ~ ~ a i l ) ,  a volume of plays, tury. After holding high office in Constantinople under Alexius I 
and several volunles of criticism. Comnenus, he became a monk and retired to a remote island. His 

Zola played a very important part in the Dreyfus affair, which world history extends from the creation to 1118. He drew on 
convulsed French politics and social life a t  the end of the 19th a rich collection of sources, of which some, notably the first 21 

century. At an early stage he came to the conclusion that Dreyfus books of Dio Cassius' history, are preserved only through him. 
was the innocent victim of a nefarious conspiracy, and on Jan. X Lexicon and theological writings are also attributed to him. 



B 1 ~ ~ 1 o ~ ~ a ~ ~ ~ . - E p i t o n z e  historiarum, ed. in the Bonn corpus by  
M. Pinder (vol. 1-2, 1841-44) and M .  Biittner-Wobst (vol. 3 ,  1 8 9 7 )  ; 
in the "Teubner Series" b y  L. Uindorf, 3 vol. (1868-74) ; in J .  P .  Migne, 
Patrologia Graeca, vol. 134-13 j (1864). Theological works in Patrolo- 
gia Graeca, vol. 137-138 ( 1 8 6 5 ) .  Lexicon, ed. by J .  A. H .  Tittmann, 
z vol. (1808). See also K. Krumbacher, Gesch. der byz.  Lit., pp. 370- 
3 7 6 ;  G.  Moravcsik, Byzantinoturcica, 2nd ed., vol. I ,  pp. 344-348 
( 1 9 5 8 )  ( J .  M .  HY.) 

ZONING. Zoning is the legislative method o f  controlling 
the use o f  land through establishment o f  standards and require- 
ments concerning the use o f  land and buildings, the proportion 
o f  the lot to be covered by  them and the density o f  population. 
Primarily applied in urban areas, it is accomplished by  division 
o f  the city or county land area into zoning districts, each hav- 
ing specific conditions under which land and buildings may be 
legally developed and used. Inspired by  architectural and urban- 
design controls introduced in European cities toward the end o f  
the 19th century, it has grown in breadth and evolved to become a 
major arm o f  the general process o f  city planning in the United 
States. 

Zoning o f  this kind is perhaps more widely accepted in the cities 
o f  the United States than elsewhere. Its acceptance has come 
about through constitutionally based interpretation o f  the state's 
police power-the power o f  regulation in the interests o f  protect- 
ing public health, safety and general welfare. The evolution o f  
zoning in the United States has been away from strict architectural 
and site-planning controls toward regulation o f  the social functions 
to which land and buildings are put. Another important develop- 
ment has been toward the establishment o f  a rational balance be- 
tween amounts o f  land for various urban activities, and their 
distribution in relation to  market forces and systems o f  transpor- 
tation and vehicular circulation, in the interests o f  a more compre- 
hensive and creative approach to city planning. While not alone 
an answer to urban growth problems, it is, combined with other 
city-planning techniques, a major instrument for gaining greater 
physical order in cities. 

Zoning  in European Cities.-In accordance with long- 
established municipal powers, German and Swedish cities applied 
zoning regulations about 187 j to new land being urbanized around 
the older city cores, as a way o f  controlling the heights and con- 
centrations o f  buildings to avoid problems o f  congestion. The 
German laws were particularly rigid and widespread. and led to  a 
greater spaciousness and uniformity o f  development than would 
have occurred under earlier, more primitive building regulations. 
Much o f  the orderliness o f  German and Swedish cities, and the 
consistent quality o f  building line and height which is so apparent 
in contrast with typical U.S. cities, is due to the early establishment 
o f  detailed zoning regulations and their widespread application at 
the time o f  major building activity growing out o f  the Industrial 
Revolution. The  detailed site planning by  public agencies in ad- 
vance o f  development that is typical o f  northern European cities 
tends to obviate the need for the kind o f  zoning legislation de- 
veloped in the United States. 

England.-England's development o f  zoning regulations stems 
from the passage o f  the Town Planning act in 1909, which had 
for its general object the control o f  urbanization o f  new land. 
Relating almost solely to new building development, and coming 
at a later date than in Germany, the English law was not as effective 
in achieving architectural control in the more centrally located 
sections o f  cities. The  emphasis in the restrictions imposed in the 
1909 law, as stated in the original act, was on "securing the amenity 
o f  the area," in addition to regulating space, height or character o f  
buildings. These early British zoning regulations, while somewhat 
effective in controlling industrial locations and in establishing 
standards for residential development, have been supplanted by 
more direct government action in new7 towns and public housing 
construction and control o f  development rights. 

L a t i n  America.-Few Latin-American cities passed zoning 
laws based on early European experience. The strong cultural ties 
with Spain discouraged a flow from other countries o f  practices 
related to urban affairs. and Spain, lacking the widespread urban 
expansion o f  northern European countries, had only limited experi- 
ence with zoning. Latin-American cities, on the other hand. were 

undergoing tremendous growth about the turn o f  the 20th century. 
and could well have profited h y  the German and British experience. 
During the 1920s. however, many o f  the larger cities in Latin 
America began city-planning programs and introduced limited regu- 
lations on building height and intensity. patterned somewhat af ter  
those o f  Europe. Thereafter. city g r o ~ ~ t h  continued at such a pace 
and on such a wide scale that the early ordinances primarily gov- 
erning building design proved insufficient to provide the necessary 
control over land and building uses. Generally speaking. Latin- 
American cities in the latter rcjjos still had not adopted zoning 
ordinances that adequately met their particular problems o f  urban 
development. 

T h e  U n i t e d  States.-In the United States, particularly in Cali- 
fornia, the need for regulating urban activities that under certain 
conditions were nuisances, such as the operation o f  comn~ercial 
laundries or brickyards, first motivated the early ordinances 
around the turn o f  the 20th century. T w o  cases involving these 
businesses came before the courts in 1911  and 1 9 1 5 ,  and out o f  
them grew the acceptance o f  municipal control over the location 
o f  nuisance-creating activities. Meanwhile, in New York  city,  
problems directly related to the height and form o f  buildings and 
extent o f  land coverage gave rise to the passage in 1916 o f  the 
first comprehensive zoning ordinance. The New York  ordinance 
went far beyond this "nuisance theory" o f  zoning, adding to  it 
the idea o f  architectural control o f  huilding form to  assure that 
skyscrapers did not usurp their neighhour's light and air. I t  also 
established the basic principle underlying contemporary zoning 
throughout the United States-the "planning concept o f  zoning," 
which views zoning as a positive means o f  promoting the welfare 
o f  the community by  guiding physical gro~vth along orderly lines. 
Accordingly, zoning regulations should be provided consistently 
throughout all areas o f  a city and covering all possible types o f  
land uses. In this sense zoning has become a major instrument 
in the guidance o f  physical development o f  private land and the 
implementation o f  long-range municipal policies. 

An important step in furthering comprehensive zoning was the 
appointment o f  the Advisory Committee on Zoning in 1921  b y  the 
then secretary o f  commerce. Herbert Hoover; the model zoning 
ordinance drafted by  this committee was widely adapted. Many 
states followed its and New 170rk's example. and passed enabling 
acts to permit cities to establish such zoning ordinances. Among 
early significant court decisions upholding the ordinances in specific 
lawsuits brought against the cities b y  individuals who were affected 
were the Lincoln Trzrst Co. v .  6l'illinn~s Building Corp.  decision. 
which upheld in 1920 the Kew 170rk ordinance applying the "nui- 
sance theory"; the case o f  C t~r t e r  v .  Harper, in 1923 in LLTisconsin. 
which clearly set forth a concept o f  planning behind zoning; and 
the Villtrge o j  E~ic l id  v. Ambler I iealty Co. case in 1926 ,  which \$-as 
the first decision o f  the U.S. supreme court on the constitutionality 
o f  a comprehensive zoning ordinance. 

Accepted almost universally in the United States are the follo~v- 
ing objectives o f  zoning: reduction o f  fire hazards, control o f  
congestion in houses and neighbourhoods, assurance o f  light and 
air for comfort and health. conservation o f  stability o f  property 
values, consolidation o f  commercial districts, provision for o f f -  
street parking, control o f  height and bulk o f  buildings. position 
on the lot and. indirectly. control o f  density o f  population. :Ireas 
o f  control in 11-hich there was experimentation in the latter 1950s 
included zoning for exclusive agricultural and related land uses t o  
prevent urban sprawl. refinements o f  proportioning and locating 
land uses in relation to market forces. greater flexibility to  relieve 
the hardships and monot.ony caused by  some o f  the earlier arbi- 
trary zoning patterns and restrictions. provision for combining 
various related land uses in planned unit developments, the offering 
o f  incentives for better site design and development standards 
through award o f  bonus allowances for floor area in relation to lot 
size. the concept o f  zoning by  performance standards rather than 
strictly by  permitting or excluding certain specified types o f  ac- 
tivities and possibilities o f  zoning for improving the appearance 
o f  cities. 

Zoning has inherent in it certain limitations. I t  cannot shape 
new areas or reshape old ones mithout other i~istruments for carry- 
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ing out official general plans, such as urban redevelopment, sub- Geologic Column and Scale of Time Since Triassic 
division regulations, capital improvement programing and the (Ages increase from top downward, ~s in a sequence of sedimentary rocks) 

design and construction of influential public works. Yet, it is an 
instrument of great potentiality in systematizing urban develop- 
ment, providing a better functional and aesthetic order and, par- 
ticularly, in carrying out general plans for cities in all parts of the 
world. ( S e e  also HOUSING; CITY PLANNING.) 

B I B L I O G R A P ~ X Y . - E ~ W ~ ~ ~  M. Bassett, Zoning: the Laws, Administra- 
tion, and Court Decisions During the First Twenty Years (New York, 
1936; rev. ed., 1940) ; Chamber of Commerce of the United States, 
Zoning and Civic Development (Washington, D.C., 1950) ; "Land Plan- 
ning in a Democracy," Law and Contemporary Problems, vol. 20, no. 2 
(spring 1956) ; National Industrial Zoning Committee, Principlfs of In- 
dustrzal Zoning (Columbus, O., 1951) ; Dennis O'Harrow, Performance 
Standards in Industrial Zoning, National Industrial Zoning Committee 
(Columbus, O., 1954) ; Charles A. and Arden H. Rathkopf, The Law of 
Zoning and Planning: Comprehensive Citation o f  Cases, Excerpts From 
Coztrt Decisions, Essential Forms, Model Zoning Ordinances, 2 vol., 3rd 
ed. (New York, 1956) ; E. C. Yokley, Zoning Law and Practice, 2nd ed., 
vol. 1 (Charlottesville, Va., 1953). (F. J. V.) 

ZOO: see ZOOLOGICAL GARDENS. of birds and divided the world into faunal regions that are still 
ZOOGEOGRAPHY is the study of the geographical dis- recognized (see below), but he thought the regions represented 

tribution of animals. I t  is concerned with u-here different ani- separate "centres of creation," DarJvin supplied the true explana- 
mals are on the earth, how they got where they are, how and why tion of them, based on evolution. 
geographical patterns have been formed, and what the patterns Zoogeography and the discovery and proof of evolution are 
mean. The study is important since patterns of animal distribu- very closely connected. During the voyage of the '(Beagle," Dar- 
tion suggest, among other things, fundamental concepts about win found at  different localities and in different habitats in South 
evolution, about the distribution of land and water and sometimes America species of animals which, though different, were basically 
about climates thousands or even millions of years ago. alike, as if they had evolved in different parts of South America 

A distinction should be made between the zoogeographical and from common ancestors (as of course they had). And on the 
ecological approaches to animal distribution. Zoogeography is Galapagos Darwin found species different from but basically 
concerned with broad geographical patterns; ecology, with local similar to South American species, as if the Galapagos species 
details of distribution and with animals' relations to their en- had evolved from South American ancestors; he also found 
vironments (see ECOLOGY, ANIMAL; ANIMALS, DISTRIBUTION OF). slightly different species on different islands of the Galapagos 
For example, grazing mammals occur in Africa and Australia (as archipelago, as if evolution had made many local modifications 
well as elsewhere). HOW they are adapted for eating grass, and of a few original stocks. I t  was these observations more than 
how the distribution of grasses limits the distribution of the dif- anything else (although he had other evidence) that first con- 
ferent grass eaters in different places are concerns of ecology. But vinced Darwin himself that species had evolved. 
in Africa the grass eaters are zebras and antelopes. etc., and in Later, having proved the fact of evolution partly by patterns 
Australia they are kangaroos; these facts and their explanation of distribution of animals, Darwin was able to explain the patterns. 
are concerns of zoogeography. Although zoogeographers under- He showed that they were made by evolution of different animals 
stand the importance of the environment, they usually consider in different places, and by some of the animals spreading from 
it in a rather general way, in terms of climatic zones and broad the places where they first evolved into other parts of the world. 
areas of forests and deserts; ecologists, on the other hand, are Darwin's two chapters on "Geographical Distribution" in the 
more concerned with local factors and "microclimates." Ulti- Origin of Species are not only historically important but are still 
mately, zoogeography utilizes ecology; however, it draws on pertinent and fascinating essays on zoogeography. 
ecological principles more than on details. Alfred Russel Wallace, the co-discoverer with Darwin of evolu- 

This article is divided into the following sections: tion by natural selection, also deduced the fact of evolution pri- 
I. History marily from what he saw of animal distribution, especially in the 

11. The Distribution of Animal Groups Malay archipelago. m7allace is recognized as the great zoogeog- 
1. Fresh-Water Fishes rapher. He formally organized the subject in a two volume work, 
2 .  Distribution of Fresh-Water Fishes 
3. Amphibians Tlze Geograpltical Dis t r ibz~t ion  of Aninzals, in 1876. Darwin and 
4. Reptiles Wallace laid the foundations of the subject. Since their time 
5. Birds much has been added to the body of facts, but little has been 
6. Mammals added to the original principles, though zoogeographers are still 
7. Summary of the Distribution of Mammals confirming and extending them. 111. Faunal Regions 
1. Ethiopian and Oriental Regions Zoogeography is of necessity concerned primarily with verte- 
2. Palaearctic and h'earctic Regions brates, because they are the best-known animals and because 
3.  Neotropical Region some of them have left revealing fossil records. Therefore, the 
4. Australian Region 
5. Transitional Areas principles of zoogeography have been worked out primarily by 

IV. Animals on Islands and in Seas vertebrate evidence. Once formulated, the principles can then 
1. Distribution on Islands be re-examined and tentatively extended to invertebrates, though 
2 .  Distribution of Marine Animals this has not been done extensively. Since fresh-water fishes, 

V. Pattern of Distribution 
1. Factors Directing Distribution amphibians and mammals have sharply defined and very informa- 
2 .  The Existing Pattern and Its Meaning tive patterns of distribution (mammals especially have an un- 

I. HISTORY 
equaled fossil record), these classes of vertebrates will be specially 
stressed. Reptiles and birds will be treated more briefly. Dis- 

Historically, men always have been interested in the distribu- tribution on land and in fresh water will be considered first, then 
tion of animals they hunted or feared. Zoologists of the 18th and distribution in the sea. 
early 19th centuries worked out the broad patterns of distribu- The facts of animal distribution can be presented in two ways. 
tion of conspicuous vertebrates; however, explanation of the pat- The distributions of different groups of animals, (fishes, amphib- 
terns was not possible until Darwin's proof of evolution. In ians, reptiles, etc.) can be treated separately; \f7allace called 
1858, the year before Darwin published the Origin of Species, this "geographical zoology." On the other hand, the world can 
P. L. Sclater accurately described and analyzed the distribution be divided into regions according to animal distribution, and the 



ZOOGEOGRAPHY 
regions can be treated separately; Wallace called this "zoological 
geography." I t  is logical to begin with the distributions and his- 
tories of separate groups, and then to divide the world into faunal 
regions and consider the compositions and histories of the differ- 
ent regional faunas. In the following discussion, the phrase "the 
main part of the ~ i~or ld"  is synonymous with the realm Megagea 
(see Faunal Regions below), which includes Africa, tropical Asia 
(with adjacent islands), Eurasia and most of North America (ex- 
cept tropical Mexico). 

11. THE DISTRIBUTION O F  ANIMAL GROUPS 

1. Fresh-Water  Fishes.-For zoogeographic purposes, fishes 
that occur in fresh water are placed in three divisions, according to 
G. S. Myers (1938) : primary, secondary and peripheral. 

The primary division consists of families or other groups of 
fishes that are strictly confined to fresh water. that ordinarily 
cannot or do not enter the sea, and that have probably been con- 
fined to fresh water so long that their present distributions are 
wholly the result of dispersal through fresh water. 

The secondary division consists of families or other groups of 
fishes that are found chiefly in fresh water but that can enter the 
sea and survive there for a limited time, or are recently descended 
from fishes that could do so, so that their distributions may be 
partly the result of dispersal along coasts or across narrow ocean 
gaps. 

The peripheral division consists of families or other groups that, 
although found in fresh water, enter the sea freely or have been 
so recently derived from marine ancestors that their distributions 
may be largely the result of dispersal through the sea. 

Fresh-water fishes of the primary division are as closely confined 
to land masses as any animals and are therefore very significant in 
zoogeography. 

Existing primary-division fishes are bichirs (Polypteridae), in 
Africa; paddlefish (Polyodontidae), in China and eastern North 
America; bowfin (Amiidae), in eastern North America; lungfish 
(Ceratodontidae), in Australia and (Lepidosirenidae) in Africa 
and South America (the fishes listed thus far are relicts of old, 
nonteleost groups): Isospondyli (of half a dozen families) in 
Africa, mooneyes (Hiodontidae) i n  eastern North America, and 
Osteoglossidae widely scattered in the tropics (the osteoglossids 
are placed in the primary division with doubt) ; Ostariophysi (see 
below), dominant on all continents except Australia; mud min- 
nows (Umbridae), blackfish (Dalliidae), and pikes and pickerels 
(Esocidae) in temperate Eurasia and Korth America; trout 
perches (Percopsidae) and pirate perches (Aphredoderidae) in 
North America; and (of spiny-rayed teleosts) fresh-water basses 
(Centrarchidae) in North America, true perches (Percidae) in 
temperate Eurasia and North America, Nandidae widely scattered 
in the tropics, Pristolepidae in tropical Asia, and three families 
of labyrinth fishes (Anabantoidea) and the spiny eels (Mastacem- 
belidae) in tropical Asia and Africa. 

Existing secondary-division fishes are gar pikes (Lepisosteidae) 
in eastern North America and Central America; top minnows and 
viviparous minnows (Cyprinodontes, several families) in the 
warmer parts of Eurasia, Africa and especially the Americas; and 
Cichlidae in Africa, etc., and tropical and subtropical America. 

Peripheral fresh-water fishes include lampreys (Petromyzoni- 
dae), sturgeons (Acipenseridae) , salmon and trout (Salmonidae), 
fresh-water eels (Anguillidae) and sticklebacks (Gasterosteidae), 
all of which occur in temperate Eurasia and North America (some 
of them else~vhere too) ; and other groups too numerous to list, in 
all parts of the world. 

2. Dis t r ibu t ion  of Fresh-Water  Fishes.-Fresh-water fishes 
of the primary division are virtually confined to the great conti- 
nents and islands that have recently been connected to the conti- 
nents. Few or none of these fishes reach old or remote islands (in 
this article Australia is considered an island). A species of lung- 
fish is localized in southern Queensland, but it is a relict of a very 
old group, whose unknown remote ancestors may have reached 
Australia through the sea. One other Australian fish (an osteo- 
glossid) has been placed in the primary division, but it may be 
derived from a salt-toleranc ancestor that reached Australia more 

recently through the sea. All other Australian fresh-water fishes 
are certainly derived from marine or salt-tolerant ancestors that 
have entered Australian rivers from the sea. 

The geographical limits of primary-division fish faunas are very 
sharply defined. Many Asiatic primary-division fishes reach Su- 
matra, Java and Borneo (which were attached to Asia during 
relatively recent geologic time), but none extends across Makassar 
strait to Celebes (except two or three species probably carried by 
man), and only a few, mostly small, perhaps slightly salt-tolerant 
forms extend east of Java (to the Lesser Sunda Islands) or east 
and north of Borneo (to the southern Philippines). Elsewhere 
in the world, many primary-division fishes reach the British Isles, 
Ceylon, Formosa, Japan and (off the northeast coast of South 
America) Trinidad; these are all recent continental islands which 
were separated from adjacent continents probably not more than 
10,000 years ago. 

Although primary-division fishes are numerous in Africa, none 
occurs on Madagascar, and although they are numerous in both 
North and South America, none occurs on the West Indies proper 
(zoogeographically, Trinidad is part of South America, not one 
of the West Indies). Madagascar and the West Indies as \ire11 
as the islands from Celebes to Australia have evidently not been 
connected to the great continents during the dispersal of most 
existing primary-division fishes. 

Secondary-division fishes, which have enough salt tolerance to 
cross narrow ocean barriers, do reach Madagascar, some of the 
West Indies and Celebes. Moreover, secondary-division fishes are 
relatively numerous in Central America, where primary-division 
fishes are relatively few. This fact suggests that Central America 
was either an island or a peninsula difficult for fresh-water fishes 
to reach not long ago. 

Although salt-water barriers determine the final limits of dis- 
tribution of true fresh-water fishes, climate is an additional limit- 
ing factor for many groups. Some great groups of fresh-water 
(as well as marine) fishes are confined to the tropical zone or 
nearly so. Characins, for example, are primary-division fresh- 
water fishes (including the carnivorous piranhas and many small 
aquarium fishes) which are numerous in tropical Africa and South 
America. They scarcely enter the north temperate zone (one 
extends north to the Rio Grande in North America) and do not 
even reach the northern edge of the south temperate zone of 
Africa and South America (below the tropics). Fresh-water (pri- 
mary division) catfishes, composing another chiefly tropical group, 
are abundant in the tropics of Asia, Africa and America, and rela- 
tively sparse in the temperate zones. Some catfishes do occur 
in eastern North America-there are nearly 20 species in the 
Mississippi-but this is exceptional. Most temperate regions 
have few speciqs or none, whereas (for comparison) more than 
450 species are known from the Amazon. 

Some other fresh-water fishes (and some marine fishes) are 
confined to the north temperate zone or nearly so. The pikes 
and pickerels and the true fresh-water perches are strictly fresh- 
water families which are widely distributed across temperate 
Eurasia and North America but do not enter the tropics. The 
distribution of salmon and trout shows the limiting effect of zonal 
climate even more plainly. Salmonids, which occur in numbers 
in cool fresh waters around the north temperate zone, extend 
south to the southern edge of the temperate zone in Africa and in 
the northwestern corner of Mexico but do not enter the tropics. 
Since they are peripheral fishes, many of which spend parts of 
their lives in the sea, they are clearly limited by zonal climate 
rather than by physical barriers. 

Besides salt-water barriers and zonation of climate, one other 
thing has had a profound effect on the present pattern of distribu- 
tion of fresh-water fishes, and that is the evolution and dispersal 
of dominant groups. About seven-eighths of all existing primary- 
division fresh-water fishes belong to one dominant order, Ostario- 
physi,. This order is divided into two suborders. Cyprinoidea or 
carpl~ke fishes and Siluroidea or catfishes. The cyprinoids in turn 
are divided into two principal superfamilies : Characiformes, the 
characins (see above) and their allies; and Cypriniformes, xhich 
include the suckers (Catostomidae), carps and most fresh-water 
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minnows (Cyprinidae) and allied families. 

The  Ostariophysi as a ~vhole are now dominant in fresh water 
on all continents except Australia (some catfishes occur in Aus- 
tralian rjivcrs! but they are derived from stocks that have entered, 
and still occur in, the sea and that have re-entered fresh water in 
Australia and other isolated places). Ho~vever the Ostariophysi 
of different continents are very different, and the differences seem 
to  reflect two main periods of evolution and dispersal. 

Ostariophysi apparently originated in the old-world tropics, 
presumably during the Cretaceous period. Primitive Ostariophysi 
(characins and catfishes) may then have spread through the fresh 
waters of a t  least the warmer parts of all the continents except 
Australia. They reached South America and radiated there. 
Then, later. but perhaps still in the Cretaceous, cypriniforms 
began a second period of evolution and dispersal. They probably 
originated (from characins) in tropical Asia, and have spread 
from there in all directions that continuity of land has allowed. 
They have diversified and multiplied especially in tropical Asia 
and have spread in numbers to temperate Asia and Europe. ap- 
parently replacing most older fishes in these places. The  cyprini- 
forms have reached Africa and North Xmerica, where, although 
they have become numerous. they have not yet replaced other 
fishes to the extent that they have in Eurasia. These forms have 
not reached South America. where the older characins and cat- 
fishes are still dominant, and of course they have not reached 
Australia (except as introduced by man) .  

Salt-water barriers, zonation of climate and evolution and 
spread-first of primitive Ostariophysi from the old-world tropics 
and then of cypriniforms from tropical Asia-seem to have been 
the principal factors that determine the main, existing, \vorld-wide 
pattern of distribution of f r e s h - ~ ~ a t e r  fishes. The  dispersal of 
successive dominant groups seems to have been most important 
of all. Because of i t ,  the fresh-water fish faunas of the world 
form a pattern of concentric but very irregular zones (fig. 1 ) .  At 
the centre of the pattern, in Eurasia, is a zone of cypriniform 

F I G .  I .- DISTRIBUTION O F  D O M I N A N T  FRESH-WATER FISHES.  ARC AND AR- 
ROWS SHOW PLACE O F  O R I G I N  A N D  D I R E C T I O N S  O F  DISPERSAL O F  C Y P R I N I -  

FORMS: CROSSHATCHING SHOWS PRESENT D I S T R I B U T I O N  O F  CHARACINS 

dominance. Next to the centre, in Africa and North America, is 
a zone of mixed dominance, where cypriniiorms occur with many 
other fishes. Farther alvay, in South America, is a zone which 
cypriniforms have not reached and which is dominated by more 
primitive Ostariophysi. And finally Australia. S e w  Guinea and 
nearby islands (\vest to and including the Celebes). Zlladagascar, 
the n-es t  Indies (except Trinidad).  and all other old or remote 
islands, lie in a zone xhich, though not more distant from the 
dispersal centre than is South Xmerica, is cut off from the centre 
by s a l t - \ \ . a h  barriers impassable for strictly fresh-water fishes. 
I n  this zone the dominant fishes belong to peripheral groups. 

The South American lungfish, placed in the same family as the 
Airican lungfish (the Australian lungfish represents a different, 
older family), and most other primary-division groups of fishes 
in South America seem to be related to existing African fishes. 

Superficially. this fact suggests a former physical union and sub- 
sequent separation of the land masses of South America and 
Africa. But analysis shows that the South American fishes do not 
represent the whole -4frican fish fauna or any simple part of i t ;  
particularly. they do not represent a very ancient part, for. al- 
though a lungfish is present in South America, the ancient bichirs 
(polypterids) and some other presumably old African groups are 
absent in South America. I n  fact.  South American fresh-water 
fishes represent fractions of the African fish fauna that are diverse 
in probable geological age and in ecological requirements. This 
is not what would be expected if South America and Africa Tvere 
formerly in contact. but rather what might result if a few fishes 
reached South America with difficulty, a t  different times and per- 
haps in difterent xvays. Xowhere else in the world does the dis- 
tribution of fresh-water fishes suggest continental drift :  there is 
no relationship between the strictly fresh-water fishes of South 
America and Australia, or of Africa and Australia, and no indica- 
tion (from fish fauna) that h'ladagascar has been connected with 
any continent. (Small fishes of the family Galaxiidae occur in 
fresh water in southern South America, southern Australia and 
the southern tip of Africa, as well as on New Zealand and some 
other islands. but some of them enter or even breed in salt water, 
and the family has probably dispersed through the sea.) The  
distribution of fresh-water fishes, though not consistent with 
continental drift, is consistent with the history of dispersal of 
successive dominant groups of Ostariophysi from the old-world 
tropics outlined above (see fig. 1 ) .  

3. Amphibians.- Existing amphibians belong to three orders, 
all of which are very old (Early ;\lesozoic or pre-Mesozoic in 
origin). However, the distributions of the existing forms are 
probably products of more recent periods, perhaps Late Creta- 
ceous and Tertiary. 

Cueciliuns (order Apoda or  Gymnophiona) are wormlike. land- 
burrowing or aquatic amphibians. They occur in tropical Africa 
(but not Pladagascar); on the Seychelles Islands in the Indian 
ocean; in tropical Asia, Sumatra, Java, Borneo and the southern 
Philippines (but not the Australian region) ; and in tropical 
America from southern Mexico to northern Argentina. Their 
geographical history is unknown. 

Sala~nanders and Newts (order Caudata or  Urodela) are found 
principally in the north temperate zone. A few occur in the edge 
of the tropics in southeastern Asia, and one stock of the northern 
family Plethodontidae extends through Central America into 
northern South America south to the Amazon region, but other- 
wise salamanders are absent in the tropics; they do not occur in 
the southern hemisphere or on any islands except recent conti- 
nental ones. 

In  the north temperate zone, salamanders are very unevenly 
distributed. Most are concentrated in four separate areas: (1)  
Europe with adjacent parts of Africa (north of the .4tlas moun- 
tains) and southwestern Asia; ( 2 )  eastern Asia and Japan; (3)  
western and (4)  eastern North America. The geographical rela- 
tionships of different species of salamanders run in every possible 
direction in these four areas. Some occur both in Europe and 
eastern Asia; the plethodontid Hydroma?ztes, in Europe and 
western North America; the family Proteidae, in Europe and 
eastern North America; one group of Triturus, in eastern Asia 
and western North America; the family Cryptobranchidae, in 
eastern .4sia and eastern North America; and dmbystonza and 
certain members of the family Plethodontidae, in ~ i ~ e s t e r n  and 
eastern S o r t h  America. The geographical pattern called a relict 
pattern is formed when an old and diverse, widespread group of 
animals is depleted and survives in restricted areas. I t  has two 
main characteristics. The first is discontinuity: related forms 
tend to occur in Jvidely separated areas: and fossils may occur 
far outside the ranges of the living forms (as is the case in some 
groups of salamanders). The second is diversity of geographicpl 
relationships: the geographical ties of surviving forms tend. to  be 
diverse and confused. reflecting extinctions and survivals rather 
than directions of dispersal. 

The geographical history of salamanders is unknown, but their 
relict pattern of distribution shows clearly that they are mainly a 
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declining group. Nevertheless plethodontids have evidently 
spread into Central and South America in recent geologic time. 

Frogs and Toads (order Salientia or Anura) are the dominant 
existing amphibians. They are almost xvorld-wide in distribution, 
being absent only in the most extreme arctic regions and on remote 
islands. That they have reached Australia and many not too re- 
mote islands shons that they get across narrow salt-water barriers 
better than do strictly fresh-water fishes. Islands reached by 
frogs include not only obviously continental islands but also the 
R e s t  Indies; Madagascar; the Seychelles; all the Malay archi- 
pelago. including the Philippines; the Solomon Islands; Ne~v  Zea- 
land: and perhaps the Fiji Islands. 

Although frogs and toads as a group are almost world-wide in 
distribution. the separate families are more limited. The most 
primitive existing frogs are Ascaphus (one species). in cold brooks 
in northwestern North America; and Leiopelnza (two or three 
species i. on New Zealand. These two genera are thought to be 
the last survivors of an old family that was probably once midely 
distributed over most of the world. Less primitive but still prob- 
ably rather old families are Discoglossidae (fire-bellied toads). in 
Europe and eastern Asia ; Pipidae (aquatic-clan ed frogs), in 
Africa and South America; Rhinophrynus, in southern Mexico and 
Central America; and Pelobatidae (including spadefoot toads). 
with three subfamilies. in ( I )  southeastern Asia. Sumatra, Java. 
Borneo and some of the Philippine Islands; ( 2 )  Europe and North 
America; and (3)  the Seychelles Islands. 

The distributions of higher families of frogs are significantly 
interrelated. The ground-living families form one ,geographical 
series; tree frogs, another. Of primarily ground-living frogs, 
Leptodactylidae (fig. 2 )  are numerous only in Australia and trop- 
ical America, but one doubtful (relict?) genus occurs in South 
Africa. and the family is fossil in India. Ranidae are numerous 
only in Afrlca, in Eurasia and adjacent islands, and in North 
America; some species reach New Guinea and the northern edge 
of Australia, a few reach Central America and one species extends 
into northern South America; even so, ranids have not yet be- 
come dominant in these places. The distributions of these fami- 
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FIG.  2 .- DISTRIBUTION OF F R O G S  O F  FAMILY LEPTODACTYLIDAE 

lies suggest that Leptodactylidae were once world-wide but have 
been replaced by ranids in the main part of the world, leaving the 
leptodactylids discontinuously distributed, in Australia and South 
America (fig. 3) .  Most ranids are confined to the old-~vorld 
tropics. The single predominant genus Ra?za (which includes 
most northern common frogs) presumably originated there but 
species have spread through the mhole of Africa, tropical and 
temperate Eurasia (and into the arctic), Sor th  America, and 
south to the limits given above. 

Of other primarily ground-living frogs and toads, atelopodids 
(-4telopodidae) are mostly in tropical America; brevicipitids 
(Brevicipitidae) are widely scattered in the warmer parts of the 
xorld (often occurring in hidden places, as if withdrawing from 
open competition ni th  other frogs) ; and B I L ~ O  species (common 
toads) have spread apparently from the old-world tropics (their 
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FIG 3 - DIAGRAM O F  ( H Y P O T H E T I C A L )  S U C C E S S I V E  D I S P E R S A L S  O F  T H R E E  
FAMILIES O F  FROGS 

Leiopelmidae, surv iv ing only i n  New Zeaiand and localized i n  western North 
America; Leptodactylidae, surv iv ing pr inc ipal ly  in Australia and South America; 
Ranidae, dominant throughout the wor ld and reaching the Austra l ian and Neo- 
tropical regions 

relatives are in tropical Africa and the Malay region) over all 
Africa, Eurasia. North and South America, but not Australia. 
These additional families further complicate the geographical pat- 
tern of the leptodxctylids and ranids, serving to reinforce it. 

Tree frogs belong to t ~ v o  principal families, Hylidae and Rhaco- 
phoridae. Hylids, including the genus Hyla, are very numerous 
in tropical America and extend northward in smaller numbers 
through temperate North America almost to the arctic. A few 
Hyla species (perhaps forms of a single species) occur across 
temperate Asia and Europe and south to North Africa, southern 
Arabia and Indo-China; they occur again in numbers in S e w  
Guinea and tropical and south temperate Australia. However, 
hylids are absent or  nearly so (there are one or two doubtful rec- 
ords) in Africa south of the Sahara and in most of tropical Asia 
and the western Malay archipelago. 

The second group of tree frogs. the rhacophorids, are abundant 
in the main part of the old-world tropics; they are almost confined 
to the gap in the range of hylids. These distributions suggest that 
the family Hylidae or a t  least Hyla was once world-wide but has 
been replaced by rhacophorids in the main part of the old-world 
tropics, leaving the hylids discontinuously distributed. 

The obvious old relationship between the fresh-water fishes of 
Africa and South America (see abnve)-which seems to be the 
result of complex changes in fish distributions rather than of a 
direct land connection-is repeated in one family of frogs. Pipi- 
dae, and since pipids are aquatic frogs, they may have had the 
same geographic history as the fishes. Leptodactylids and hylids 
now occur chiefly in South America and .4ustralia, but this pat- 
tern too seems to be the result of changes in the animals' distribu- 
tion rather than of direct land connections. 

4. Reptiles.-Reptiles are primarily tropical animals. Only one 
species of lizard and one of snake cross the Arctic circle in north- 
ern Europe; elsewhere, reptiles do not reach the arctic, and they 
are few even in cool north temperate areas. Likewise, they de- 
crease south of the tropics; of the many reptiles in tropical South 
Amerih,  only one genus of lizard reaches the cool southern tip 
of the continent. On the other hand, reptiles, especially lizards, 
are more widely distributed on islands than are any other flight- 
less land vertebrates. Snakes occur on some islands too, within 
the limits of distribution of lizards, and giant land tortoises are 
noted for their occurrence on islands (see below). 

Alligators afid Crocodiles.-Of existing reptiles, most croco- 
dilians are tropical, but true alligators (genus Alligator) are con- 
fined to warm temperate areas : the two existing kinds of alligators 
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are in the southeastern United States and the lower Yangtze valley 
in China, but fossil species are found in  veste ern North America. 

Turtles.-Turtles are primarily tropical but extend irregularly 
into temperate areas; they are rather numerous in eastern North 
America, fewer elsewhere north of the tropics, and absent in the 
interior of Asia and in the British Isles. Southward, turtles reach 
southern Australia but not Tasmania, and northern Argentina. 

Among fresh-water and amphibious groups, side-necked turtles 
occur in Africa, South America and Australia; common turtles 
(family Emydidae), mostly in Eurasia and North America. One 
of the two side-necked families, Pelomedusidae, is confined to 
Africa, Madagascar and South America but has fossil forms in 
Eurasia and Xorth America (where it may have been replaced by 
common turtles). One genus of pelomedusids. Podocnenzis, is 
now confined to Madagascar and South America. but has fossil 
forms in Africa as well as in Eurasia and North America. The 
other side-necked family, Chelydidae, is confined to South Amer- 
ica and Australia (including N ~ T T  Guinea) and is not represented 
by fossils elsewhere. These turtles are aquatic and may have 
reached Australia from South America through the sea. 

The only important existing group of land turtles is the family 
Testudinidae, of ~ i h i c h  the principal genus is Testzndo. Testudi- 
nids probably originated in southern Asia early in the Tertiary. 
Testudo spread over all continents except Australia, disappeared 
in North America (fossils are present there from the Eocene to 
the Pleistocene) and survives in Africa and Madagascar, in south- 
ern Eurasia and adjacent islands, and in South America. This 
genus reached South America during the Miocene, while the conti- 
nent was still cut off from North America, and it has reached 
many islands. Gigantic species of Testudo still exist, or did so 
within historic times, on many islands in the Indian ocean (the 
Seychelles, Mascarenes, etc.) and on the Galapagos; they are 
present as fossils on some islands of the LVest Indies and of the 
Canaries. Some of these turtles, although adapted to live entirely 
on land, have evidently crossed ocean barriers hundreds of miles 
wide. 

Tuatara.-The tuatara (Splzelzodon), confined to the remote 
island of New Zealand, is the last survivor of the order Rhyn- 
chocephalia, which was widely distributed in the Early and 
Middle Mesozoic but is unknown as a fossil later than the Lower 
Cretaceous (about 135,000,000 years ago). 

Lizavds.--Existing lizards and snakes (see below) are so num- 
erous that only a few selected families can be mentioned. Lizards 
reach the follon-ing islands beyond the limits of distribution of 
amphibians: the Mascarene Islands, in the Indian ocean; Fiji, the 
Tongas, New Caledonia and Samoa, in the western Pacific; New 
Zealand (where there are at  least three stocks of reptiles against 
one of amphibians) ; the Galapagos Islands, in the eastern Pacific; 
and, in the Atlantic, not only all the lt'est Indies (where reptiles 
are much more diverse than amphibians) hut also Bermuda, the 
Canaries, Madeira and the Cape Verde Islands. Small lizards 
occur beyond these limits on still more remote islands, but they 
have probably been carried there by man. 

Lizards of the family Gekkonidae (geckos), abundant through- 
out the tropics, do not extend far into temperate areas. They 
show how strictly climate can limit even a dominant group of rep- 
tiles. Scincid lizards (skinks) are very numerous in the warmer 
part of the old world and several old-world genera extend to 
America, a s  if the family is invading the new from the old world. 
Lizards of the family Iguanidae are numerous in the Americas, 
and two genera occur on Madagascar and one on Fiji, but the 
family is now absent on the continents of the old world, where 
the related family Agamidae occurs. This pattern suggests that 
iguanids were once world-wide and have been replaced by agamids 
on old-world continents. 

Snakes.-The giant constricting snakes (with their smaller rela- 
tives) form the family Boidae. The boas proper (subfamily 
Boinae) .are confined to America; pythons (subfamily Pythoni- 
nae), to the old world except Madagascar. The Madagascan 
forms resemble boas but are not really related to them and are 
placed in a third subfamily (Sanziniinae). Most existing snakes 
belong to the family Colubridae (common snakes). Colubrids are 

numerous on all continents except Australia. A few Asian colu- 
brids have reached northeastern Australia in recent geologic time 
(their distributions show this) ; they are not numerous there, and 
much of .Australia is still without colubrids. The common Aus- 
tralian snakes are elapids (family Elapidae), which, although 
poisonous, include many small and inoffensive species as well as 
some large and dangerous ones. (Outside Australia, elapids are 
represented by cobras and coral snakes.) This geographical pat- 
tern suggests that colubrids are now invading Australia and will 
perhaps replace most elapids there. 

Of the vipers (family Viperidae) true vipers (subfamily Viperi- 
nae) are widely distributed in Africa and Eurasia; pit vipers (sub- 
family Crotalinae), derived from true vipers, have evidently 
spread from Asia (where they still occur) to America. 

These fragments of the recent history of reptiles do not seem 
to follow any simple pattern, unless possibly one of evolution in 
the main part of the old world (Europe, Asia, Africa) and move- 
ment to~i~ard America and Australia. 

Extinct Reptiles.-Of ancient, extinct reptiles, dinosaurs are 
the most significant zoogeographically. They originated early in 
the Mesozoic era, and both carnivorous and plant-eating groups 
soon reached all the continents including South America and Aus- 
tralia. Some reached Madagascar, but none is known to have 
reached New Zealand or Antarctica. Late in the Mesozoic (the 
Cretaceous period) the plant-eating groups formed a zonal pat- 
tern of distribution: sauropods, which were apparently amphibious 
and adapted to eat only soft water plants, occurred mostly in what 
is now the tropical zone; and ornithischians. which were more ter- 
restrial and adapted to eat coarser land plants, occurred mostly 
north of the tropics. These facts suggest that all the habitable 
continents were accessible in the Mesozoic, as they are now for 
animals that can cross narrow salt-water barriers, and that climate 
zones were oriented, a t  least in the Cretaceous, as they are now. 

5. Birds.-Birds are warm-blooded feathered flyers that live in 
the coldest arctic as well as the hottest tropics; some have reached 
the most remote islands. Nevertheless, climate and salt-water 
barriers determine the main pattern of distribution of birds. 
Birds are much more numerous and diverse in the tropics than 
elsenhere. It  has been estimated that 85% of bird species occur 
in the tropics (or in the tropics and the south temperate zone); 
many families are confined to the tropics while very few are con- 
fined to north temperate regions. 

In the arctic, land birds are few (only 14 species breed in Green- 
land), although many migratory ~ ~ a t e r  birds breed there. On 
islands, although land birds decrease in numbers ui th  distance 
from the continents, a few small land birds have reached even 
such remote islands as Hawaii or Tristan da Cunha in the South 
Atlantic. Nevertheless, even comparatively narrow water gaps 
sometimes separate different major bird faunas. The present nar- 
row water gaps in the Malay archipelago (fewer and narrower in 
the Pleistocene) allowed many genera and even species of birds 
to move from Asia to Australia. Nevertheless, the bird faunas of 
southern Asia and of New Guinea and Australia are in general 
very different. 

Most of the birds of southern Asia belong to families that are 
more or less widely distributed elsewhere in the world. Some of 
these families reach Australia, but others (e.g., woodpeckers and 
true finches) do not. New Guinea and Australia possess other 
families that are poorly represented or not represented anywhere 
else : cassowaries (mostly in New Guinea) and emus (Australia), 
megapodes, frogmouths, lyrebirds (eastern Australia), Australian 
warblers, honey eaters, boxerbirds and birds of paradise (mostly 
in New Guinea). New Guinea and Australia alse have more than 
their share of parrots and pigeons, of which several important 
groups have either evolved in Australia or survived there in 
partial isolation. South America, which. was an island continent 
through most of the Tertiary, possesses a still larger number of 
endemic or relict families of birds. 

Birds are so numerous, and so widely and complexly dispersed 
over the world, that their geographical history cannot be treated 
in detail, but something can be said of the distribution of flightless 
birds. Various large flightless birds that occur (or have occurred) 
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on different continents and islands were formerly grouped together 
a? "Ratites" (6g.  4 ) ,  and it was thought that they represented a 
primarily flightless group that dispersed over old land connections. 
Further study, however, suggested that these birds were products 
of convergent e~olut ion.  They seem to represent at least five 
separate groups. derived from different xinged ancestors. which 
independently became flightless and attained large size: (1) the 
ostrich in Africa (fossils are found across southern Eurasia); 
(2 ) extinct elephant birds on Madagascar : 13) cassowaries. emus 
and their extinct relatives in Australia and S e ~ v  Guinea; (4)  
extinct moas and existing kiwis on iYew Zealand; and (5) rheas 
in South America. 

A possible n-inged ancestor of the ostriches has been found as 
a fossil in Europe. and the winged tina~nous in South and Central 
America may represent the group from which the rheas lvere 
derived. Other smaller flightless birds. derived from a number 
of different flying ancestors, occur or have occurred (many are 
extinct) on many islands. but not on continents. New Zealand 
has had the largest number: not only moas and kiwis but also sev- 
eral flightless rails! a flightless goose, a flightless parrot and an 
apparently flightless perching bird. 

The Mascarene Islands too are notable for their extinct flight- 
less birds. Mauritius had the dodo. and related species were on 
Reunion and Rodriguez; these birds were derived from a ground- 
feeding pigeon which presumably lost its power of flight after it 
reached the different islands. One or more flightless rails occurred 
on each of the Rlascarenes; a supposedly flightless heron was on 
Rodriguez. an "almost flightless" one on Reunion; and a sup- 
posedly flightless parrot was on hlauritius. On other islands the 
only flightless land birds are rails; they are very widely scattered, 
having occurred on islands in the Indian ocean, on the Malay 
archipelago, in the South Pacific and in the South Atlantic (and 
perhaps on Puerto Rico). In  all, 25 or 30 different rails seem 
to have lost the power of flight on these various islands. Rails in 
different places are undergoing a process of multiple or convergent 
wing atrophy like that which probably formerly produced the 
"Ratites." 

6.  Mammals.-l~lammals are warm-blooded animals, some of 
which can withstand great cold. Xevertheless, zonation of cli- 
mate profoundly affects their distribution. 3lammal faunas are 
largest and most diverse in the tropics. diminishing northward 
and southward. Tropical Asia (with Sumatra. Java and Borneo) 
has bet~veen 450 and 500 species of land mammals, including bats; 
an equal area of temperate eastern Asia, about 250 species; and 
the Taimyr peninsula of arctic Asia (a smaller area), only 8 spe- 
cies. The tropical fauna includes representatives of many more 
families than does the temperate fauna. X comparable decrease 
of mammals from the tropics northward occurs in Sor th  America, 
and from the tropics southward in South America. 

Rlammals are numerous on recent continental islands, but few 

reach old or remote islands. Madagascar has a limited fauna of 
land main~nals derived from few ancestors; bats are numerous 
there. and bats are the only land mammals native to the Sey- 
chelles and Mascarene islands. The rich mammal fauna of tropical 
Asia extends to Sumatra, Java and Bornco: small fractions of it 
reach Bali, the Celebes and the southern Philippines; but little of 
it goes farther. except murid rodents and bats. Most placental 
mammals on the islands between Celebes and Australia may have 
been carried there by man. Australia has been reached by a t  least 
one monotreme, one or more marsupials. several murid rodents 
and many bats; however. there are no placental mammals except 
murids and bats (the dingo and "wild" pigs were probably intro- 
duced by primitive man). One arboreal genus of n~arsupials 
(Pl~alanger) and several rodents have reached the Solomons. but 
farther east on islands in the western Pacific are only rats prob- 
ably carried by man, and bats. One group of American rats and 
one bat are native on the Galapagos Islands. The West Indies 
have or have had two groups of insectivores, one or two of ground 
sloths, a few other terrestrial mammals of doubtful history, a 
number of rodents and many bats. Only bats have reached more 
remote islands, including New Zealand, the Hawaiian Islands and 
the Azores. Evidently mammals sometinles cross narrow ocean 
barriers, but most of them do so with difficulty; rodents get across 
more often than most mammals; bats, still more often. 

Below are summarized the distributions and apparent geographic 
histories of the principal groups of land mammals. Some minor 
and inadequately known groups are omitted. 

~TJonotrcvaes (Egg-Laying Il;ravzntals) .-Of monotremes, the 
platypus occurs in eastern Australia (including Tasmania), and 
echidnas in Australia (with Tasmania) and S e w  Guinea. These 
animals have fossil representatives In Australia from the Pleisto- 
cene; being u n k n o ~ m  before that time in Australia. There is no 
record of monotremes outside the Australian region at  any time. 
Their geographic history is therefore unknown. 

Mars~lpials (Pozlched ,l/lnmmals).-Marsupials (fig. 5) are now 
almost confined to the Australian region and to South and Cen- 
tral America. with an opossum (Didelplzis) extending into eastern 
North America. However, primitive marsupials, apparently suit- 
able to be ancestors of all living ones, are found as fossils in 
Eurasia and North America in the Late Cretaceous and/or Early 
Tertiary. I t  is probable that they reached i\ustralia and South 
America from Asia and North America respectively and radiated 
separately on the isolated continents. Some of the products of 
this radial spread-especially certain wolflike carnivorous mar- 
supials, thylacines in Australia and (fossil) borhyaenids in South 
America-were superficially similar, apparently as the result of 
evolutionary convergence of separate mammal lines, rather than 
direct exchange of animals across a land bridge between Australia 
and South America. 
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Crosshatching shows pr incipal  areas inhabited by marsupials; small arrows, ex- 
tensions of Phalanger west of New Guinea and of Dide lphis  into eastern N o r t h  
America;  circles, areas where marsupials are fossils in Late  Cretaceous and E a r l y  
Tert iary  periods; large arrows, probable directions of dispersal of early marsupials 



ZOOGEOGRAPHY 
I?~sectivores.-Insectivores date from the Upper Cretaceous 

and have radiated in a complex manner in Africa, Eurasia and 
S o r t h  America but have never reached Australia and only one (a 
shrew) reached South America in recent geologic time. Of exist- 
ing insectivores, tenrecoids include the family Solenodontidae in 
the wes t  Indies (Cuba and Hispaniola ), Tenrecidae on Madagas- 
car, and the otter shrew in west Africa; these animals are sur- 
vivors of a group that was widely distributed early in the Ter- 
tiary. Shrews proper occur throughout Africa, Eurasia and North 
America, and a few reach Central America and northern South 
America. Moles are almost confined to temperate Eurasia and 
North America. Other existing insectivores are found in Africa 
anc! Eurasia. 

Primates.--Primates were probably derived from something 
like tree shrews (which are now confined to tropical Asia, etc.), 
and they, from something like elephant shrews (which are now 
confined to Africa). Primitive primates (lemurs and tarsiers) are 
found as fossils in Eurasia and North America (and presumably 
occurred elsewhere in the main part of the world) early in the 
Tertiary. One of them may have reached South America giving 
rise to the American monkeys, paralleling the evolution of mon- 
keys in the old world; on the other hand, American monkeys may 
be derived from a more monkeylike ancestor that came from the 
old world at a later time. In any case American monkeys are 
very distinct from those of the old world and have evidently been 
geographically isolated from them for a long time. In the old 
world, leillurs (or perhaps just one lemur) reached Madagascar 
and radiated there, producing a variety of lemuroids, many of 
which still exist on Madagascar. Elsewhere, primitive primates 
declined. In North America they may not have survived beyond 
the Eocene. In the old world some still survive in restricted areas 
in Africa and tropical Asia, etc. But higher monkeys, apes and 
finally man dispersed and redispersed in a complex manner in 
Africa and Eurasia during the Middle and Late Tertiary and 
Pleistocene. Their movements were probably mostly within the 
tropics, where most of the surviving forms occur. 

There was a land connection between northeastern Asia and 
North America at  times in the Tertiary, and higher primates ~ ~ o u l d  
probably have crossed it  if they had extended far into the north 
temperate zone, but none did cross it until man did so, late in the 
Pleistocene. 

Edentutes ("Toothless" Marnnaals) .--Edentates have been con- 
fined to South America through almost their whole history, though 
their ancestor probably came from S o r t h  America (in the Paleo- 
cene). A dominant order in the mammal fauna during the Ter- 
tiary of South America, they included gigantic ground sloths and 
glyptodonts as well as existing groups. When South America 
became connected to North Amekica a t  the end of the Tertiary, 
several stocks of ground sloths and glyptodonts as well as arma- 
dillos spread into North America, but the ground sloths and glyp- 
todonts then died out not only in North but in South America as 
well. Existing edentates-anteaters, tree sloths and armadillos- 
are again almost confined to South and Central America; only one 
armadillo extends north to the southern United States. 

Carnivores.-The flesh eaters (order Carnivora) have had a 
long and complex geographical history in the main part of the 
world since early in the Tertiary, but they have not reached 
Australia (except as brought by man), and they did not reach 
South America until the Miocene (the raccoon family) or Late 
Pliocene and Pleistocene (other families). Some formerly widely 
distributed groups of Carnivora are now extinct. Today, canids 
(foxes, dogs, wolves, etc.), mustelids (weasels, otters, etc.) and 
felids (cats) are well represented on all continents except hus- 
tralia. 

Viverrids (civets and mongooses) are confined to Africa and 
Madagascar, southern Eurasia, and islands as far as the Philip- 
pines and Celebes and perhaps beyond, but not including Australia; 
they have existed in the warmer part of the old world at  least since 
the Lower Oligocene but have never reached America. Bears now 
occur in tropical and temperate Eurasia (but not Africa) and 
North and South (but not Central) America. Other existing fam- 
ilies of Carnivora are more restricted in range. 

Ungulates (Hoofed ~Warnwzals) -Hoofed mammals have had a 
long and complex geographical history on all continents except 
Australia. Ancestral forms were nidely distributed early in the 
Tertiary, when one or more of them got to South America. Then. 
through most of the Tertiary, the ungulates in the main part of 
the world and in South America evolved separately. S o t  all the 
many groups that have existed can be mentioned here. 

Horses and their relatives (family Equidae) are derived from 
primitive ancestors that have fossils in the Lower Eocene of 
Europe and Sor th  America. Their later, complex evolution oc- 
curred almost entirely in North America. The existing genus 
E ~ Z L U S  originated in North America in the Pliocene, spread to 
Eurasia and Africa in one direction and South America in another, 
and then became extinct in the Americas, leaving (all in the 
genus EQZLILS) wild horses in temperate Eurasia, asses in parts of 
Eurasia and Africa. and zebras in Africa. 

Tapirs have existed in Eurasia and North America through 
much of the Tertiary. They apparently never reached Africa 
but did reach South America in the Pleistocene. They still existed 
in Europe, Asia and North as well as South America in the Pleisto- 
cene. when they extended into cool climates. Since then, they 
have been reduced to one species in the Malay region and three in 
Central and South America. Rhinoceroses have had a con~plex 
geographical history in Africa, Eurasia and Korth America, but 
they apparently never reached South America. In the Pleisto- 
cene they occurred in cold northern regions as well as in the 
tropics. NOIY they are reduced to two genera in Africa and two 
others in tropical Asia, etc. 

True pigs (family Suidae) are, and always have been (except 
as carried by man), confined to Africa, Eurasia and certain south- 
west Pacific islands; they are not native to America or the 
Australian region. Peccaries (family Tayassuidae), though prob- 
ably derived from a Eurasian ancestor and formerly midely 
distributed in Korth America, reached South America in the 
Pleistocene and now occur mainly in tropical America, with one 
species reaching southern United States. 

Existing hippopotamuses in Africa are the last survivors of a 
superfamily (Anthracotherioidea) that mas widely distributed in 
Africa, Eurasia and North America during part of the Tertiary. 
Camelids were confined to North America through most of their 
long history. In  the Pleistocene they spread to Eurasia, etc , and 
South America and then disappeared in North America. They 
now survive only in parts of Asia and North Africa (camels) and 
South America (llamas, etc.). Traguloids (chevrotains, etc.) 
were numerous in Eurasia and perhaps in Africa in the M~ddle 
Tertiary, with relatives in North America; later, they were re- 
duced to Hye+izoschus in mest Africa and Tragulus in tropical Asia, 
etc. 

Deer (family Cervidae) have had a complex geographical his- 
tory probably beginning in Eurasia in the Oligocene but soon 
extending to North America. They have not reached the main 
part of Africa but did reach South America in the Pleistocene. 
They are still numerous in temperate and tropical Euras~a and 
the Americas. To some extent giraffids have paralleled deer in 
the old-world tropics. They were once numerous in Asia as \\ell 
as Africa, and several reached eastern Europe in the Lower Plio- 
cene; later, they were reduced to the giraffe in the more open 
parts of Africa and the okapi in heavy forests in west Africa. The 
pronghorn is the last survivor of a family that since its origin in 
the Miocene has always been confined to Korth America, chiefly 
the west. 

The Bovidae (antelopes, sheep, goats, cattle) is one of the most 
recent families of mammals to evolve and disperse. Bovids have 
had a very complex geographical history in Africa and Eurasia, 
and a fev (including the musk ox, bison. and rocky mountain 
sheep and goat) reached North America in the Pleistocene or later, 
but none has reached South America. 

Ungulates In South America through most of the Tertiary were 
entirely different from those elsevhere in the ~ ~ o r l d .  They mere 
very numerous and diverse. Known fossil forms are placed in 5 
orders, ~ ~ i t h  about 18 families and more than 150 genera. They 
varied in sue, adaptations and probable habits from rodentlike 
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to horse-. camel-, rhinoceros- and elephantlike, though they mere 
not directly related to any of these animals. But these compari- 
sons are somewhat inexact. ;LIany of the old South American 
ungulates were not much like anything now alive. A11 of them 
are now extinct. having been replaced by ungulates that reached 
South .America from other parts of the world in the Late Pliocene 
and I'leistocene. 

Proboscidr~ans (Elephtrnts and  Fossil Relatizzs) .--Proboscid- 
eans originated in Africa early in the Tertiary and extended their 
area of con~plex evolution to Eurasia in the Middle Tertiary. 
From Asia. a t  least a dozen stocks of them reached North America 
from the Iiliocene to the Pleistocene, and three or four reached 
South America in the Late Pliocene and Pleistocene. In the 
Pleistocene, proboscideans were still widely distributed on all 
continents except .Australia, and some extended into cold climates; 
however, in the short time since then they have been reduced to 
the two existing elephants, one species in Africa and one in tropical 
Asia. 

Rabbits and Rodents.--Of gnawing mammals, rabbits and their 
allies (order Lagomorpha) have spread throughout Xfrica. Eurasia 
and Xorth America since early in the Tertiary, and Sylcilngz~s 
(American cottontails) reached South America in the I'leistocene. 
The geographical history of rodents (order Rodentia) has occurred 
in three partly separate areas. Axany different families have dis- 
persed and redispersed in Africa, Eurasia and North America since 
early in the Tertiary. About five different stocks of mice and 
rats of one family (hIuridae) reached ;\ustralia in the Late Ter- 
tiary and Pleistocene, and gave rise to the existing Australian 
rodent fauna, A special suborder of rodents, Hystricomorpha, 
radiated separately in South America during much of the Tertiary. 
At the end of the Tertiary, when a land bridge was formed be- 
tx~een l ior th  and South America, a few South American rodents 
reached S o r t h  America. but the onlv one that survives is the aor- 
cupine which, in spite of its tropical American ancestry. found a 
special niche in northern forests. At the same time cricetid mice 
and rats (family Cricetidae), squirrels (family Sciuridae) and a 
f e ~ ~  other rodents from Eurasia and North America invaded South 
America. Cricetids have become very numerous in South Amer- 
ica and have probably replaced some hystricomorphs. 

Bats.-Of bats, inegachiropterans (fruit bats) have existed a t  
least since the Oligocene and have had a complex geographical 
history throughout the m r m e r  part of the old world and Australia. 
They have considerable powers of dispersal and have reached 
many islands in the Indian and n7estern Pacific oceans, but they 
have not reached America. Other bats, however, have dispersed 
in a complex manner over the whole TI-orld. 

7. S u m m a r y  of t h e  D i s t r i b u t i o n  of Mammals.-This com- 
pletes the geographical histories of the principal groups of land 
mammals. Most major groups except some carni\.ores (dogs, 
weasels and cats),  a few families of hoofed mammals (pigs, deer. 
cattle. etc.) and some. rodents and bats have apparently declined 
since the Miocene or Pliocene. Many large mammals have de- 
clined or disappeared in many parts of the world since the Pleisto- 
cene. (Man may have been responsible for many of the later 
disappearances but not for the earlier ones.) These disappear- 
ances have created many discontinuities in the diqtribution of 
existing mammals. 

Al~hough the geographical history of mammals has been very 
complex, a simple main pattern is evident. .%t the beginning of 
the Tertiary. ~vhen  mammals became dominant. there were two 
principal groups of mammals ready to radiate: protoinsectivores 
(placentals) and didelphoids (marsupials). All existing mammals 
except probably the .Australian monotremes. are derived from 
these t ~ o  groups. During the Tertiary mammals evolved. more 
or less separately. in'three principal areas. The protoinsectivores 
produced a diversity of placentals which dispersed in Africa. 
Eurasia and S o r t h  America. Llarsupials reached Xustralia and 
radiated separately there. Further, marsupials and a few selected 
placentals reached and radiated together in South America. Two 
misconceptions have existed about the native mammal faunas of 
Australia and South America. One is that they are older than 
the mammal fauna of the rest of the vorld: that Australian mar- 

supials, for example, date from a time when marsupials were 
dominant over the entire world: before the rise of placentals. This 
is not correct. Placentals are apparently as old in origin as mar- 
supials. The  mammal faunas of the different continents evolved a t  
the same time in separate places, not a t  separate times. The  other 
misconception is that early mammals must have reached Xustralia 
and South America across (different) land connections. This is 
a t  least doubtful. The Australian and South American mammal 
faunas are not derived from the T-ihole of any known world-wide 
faunas but from small fractions of the early Tertiary fauna of 
other parts of the world. and the fractions may have reached the 
isolated continents across water gaps that the whole faunas could 
not cross. 

111. FAUNAL REGIONS 

The continental areas of the xvorld can be dil~ided into regions 
according to the present distribution of animals. These regions 
do not. however. represent a common pattern which the distribu. 
tions of many different animals fit exactly. Different groups of 
animals (for example. the classes of vertebrates discussed above) 
are very differently distributed. Together. however. their distri- 
butions form an average pattern. The system of faunal regions 
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corresponds to this pattern. and is the truest simple diagram of 
animal distribution that zoogeographers have been able to devise. 

As mentioned earlier, many groups of animals are spread over 
Xfrica, temperate and tropical Eurasia and North America but are 
absent in South .America or  Australia or both. Furthermore, 
South America (~v i th  Central America) and .Australia (with New 
Guinea) not only lack the otherwise widely distributed groups but 
each of these isolated continents has other. important. peculiar 
groups of its own. Africa. Eurasia and Korth America are there- 
fore placed in one "realm"; South America and adjacent islands 
in another;  and Xustralia and nearby islands in yet another. The  
usually accepted realms and regions are these (see fig. 6 ) : 

Rcalm Megagea (.4rctogea) 
Ethiopian region: Airica beloxv the Sahara, with part of south- 

ern .irabia 
Oriental region: tropical .Asia, with the associated continental is- 

lands oi Ceylon, Sumatra, J a n ,  Borneo, Fornloa and some adjacent 
smaller islands 

Palaearctic region: Eurasia above the tropics. with the temper- 
ate northern corner of Africa north of the Atlas mountains 

Nearctic region: Sorth America, except the tropical part of Mexico. 
(The two northern regions [Palaearctic and Kearctic] arc sometimes 
combined as the Holarctic renion or Holarctica) 

Realm Kenpea 
Seotropical region: South and Central America, with the tropi- 

cal part of 3lesico 
Realm Notopea 

Australian region: Australia and New Guinea, with closely asso- 
ciated smaller islands 

1. E t h i o p i a n  a n d  O r i e n t a l  Regions.-These areas. the t n o  
main regions of the old-~vorld tropics, have faunas characterized 
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by richness and diversity of groups. The faunas are alike in many 
ways: different in others: they share catfishes and labyrinth fishes; 
but Africa (the Ethiopian region) alone has bichirs, lungfishes 
and characins. and the oriental region has more and more diverse 
cypriniform fishes. In  general, Africa seems to have a geologicaIly 
old fresh-water fish fauna; the orient, a more recent one. Africa 
and the orient share caecilians and several families of frogs, in- 
cluding rhacophorids; but Africa, and not the orient, has pipids; 
the orient, and not Africa, pelobatids. Both have crocodiles. land 
tortoises, soft-shelled turtles and many of the same families of 
lizards and snakes, including pythons, cobras, true vipers, etc. 
But of these two regions Africa alone has side-necked turtles; the 
orient, many emydid turtles; Africa! many chameleons and cordp- 
lid and amphisbaenid lizards; the orient, aniliid snakes, many sub- 
families of colubrids, and pit vipers. Generally, Africa has more 
lizards; the orient, more snakes. 

Both regions are rich in birds. They share many, often widely 
distributed families. but there are inequalities: Africa has (for 
example) more honey guides. true shrikes and sunbirds; the orient, 
more pheasants, pittas and timalines. Africa has half a dozen 
endemic families (ostriches, guinea fowls, etc.), whereas the 
orieht has only one (fairy bluebirds). These two regions share 
also many families of mammals, not only old-world monkeys, 
apes, big cats, elephants, rhinoceroses, buffalos, antelopes and big 
fruit bats, but also many less conspicuous groups. Each region 
has additional mammals that the other lacks: Africa has golden 
moles, elephant shrews, aardvarks, hyraxes, equids (zebras), hip- 
popotamuses, giraffes and peculiar rodents; the orient, hairy hedge- 
hogs, tree shrem, bears, deer, and (more localized) tarsiers, flying 
lemurs and tapirs. 

2. Palaearc t i c  a n d  Nearct ic  Regions.-These regions are 
equivalent to Eurasia and North America above the tropics. Their 
faunas are characterized by what they lack and by different com- 
binations of families shared with other regions. They are most 
distinct in fishes. They share some primary-division families 
that do not occur in other regions, notably Esocidae (pikes, etc.) 
and Percidae (true perches) and, more localized, Polyodontidae 
(paddlefishes) and Cmbridae (mud minnows). They share also 
peripheral-division fishes; e . g . ,  salmon and trout. Besides these, 
the Palaearctic has many cyprinids but few other primary-division 
fishes (except some tropical oriental groups that extend into east- 
ern Asia); the Nearctic has fewer cyprinids but has important 
additional groups especially east of the rockies. Of amphibians. 
both regions lack caecilians and have many salamanders (a pri- 
marily north temperate order) and many species of the widely 
distributed salientian genera Rana (frogs), Bzrfo (toads) and 
(especially in the Kearctic) Hyla (tree frogs). Additional salien- 
tians occur in both regions, e.g., spadefoot toads, but they are 
numerically unimportant, localized or discontinuously distrib- 
uted relicts or representatives of tropical families that extend 
into eastern Asia from the orient or into southern North America 
from the American tropics. 
Of reptiles, birds and mammals, the Palaearctic and Nearctic 

regions have (compared to the tropics) few species; the species 
represent f e ~ v  families (most of which are widely distributed in 

, the tropics, too). Many species and genera of birds and some 
families are strictly Holarctic. Prunellidae (hedge sparrows, 
1 2  species, Palaearctic only) ; Certhiidae (creepers, 6 species) ; 
and subfamilies Tetraoninae (grouse: 18 species) and Bombycil- 
linae (~vaxwings, 3 species). Mammals confined to north tem- 
perate areas are moles (a strictly Holarctic family, except for a 
slight extension into tropical eastern Asia), pronghorns (one spe- 
cies, in western Xorth America) and several small families of 
rodents. There are perhaps no families of reptiles which are 
strictly confined to the north temperate zone. 

I t  is misleading to emphasize the few peculiar families in 
characterizing the Palaearctic and Kearctic regions. \17hat should 
be emphasized are the forms absent. The reptile. bird and mam- 
mal faunas of these regions are essentially tropical faunas from 
which much has been subtracted and little added. The Palaearc- 
tic and Searctic faunas are most impoverished and most alike 
(with many species in common) in the far north; they become 

progressively richer and more dissimilar southward to~ i~ard  the 
tropics. They are perhaps most dissimilar in fishes and some 
amphibians, and in lizards and small migratory, insectit,orous 
birds, of which the Palaearctic forms belong to old-1%-orld tropical 
families and the h-earctic ones to tropical American families. 

3. Neotropical  Region.-This region has a rich and distinct 
vertebrate fauna of which the older elements show diverse geo- 
graphical relationships or have no relationships a t  all with exist- 
ing animals elsewhere. Most Neotropical f~shes have old African 
relationships: the fresh-water fishes are dominated by primitive 
Ostariophysi (characins and catfishes). and include a lungfish. 
Neotropical amphibians are caecilians, a few plethodontid sala- 
manders and many frogs (of ~ ~ h i c h  some are related to frogs now 
living in Africa, the oriental region and Australia, as  ell as North 
America). Seotropical reptiles include crocodiles, caymans, etc.; 
two families of side-necked turtles (shared with Africa and Aus- 
tralia respectively) ; common turtles of Korth American families; 
giant land tortoises; and many lizards and snakes. Neotropical 
birds are numerous and include many groups confined to the re- 
gion, among them toucans, motnlots and cotingas. Xeotropical 
mammals are a mixture of old South American groups (n~arsupials, 
edentates, American monkeys and hystricomorph rodents) and 
new groups received from or through North America and for the 
most part still existing there (the tapirs and camelids-otherwise 
"wild" only in Asia-are exceptions). The Xeotropical verte- 
brate fauna is concentrated in South America. Many parts of 
it extend through Central America to southern Mexico, where 
there is progressive mixture with Yearctic elements. 

4. A u s t r a l i a n  Region.-The vertebrate fauna of the Austra- 
lian region (including New Guinea, a recent continental island 
which was connected to Australia in the Pleistocene), though less 
rich than the Neotropical fauna is very distinct. Fresh-water 
fishes are few and of marine origin, except perhaps the lungfish and 
one osteoglossid. The only amphibians are frogs: only two fami- 
lies of them in the main part of .Xustralia. which are now best rep- 
resented elsewhere in tropical America ; additional families in S e w  
Guinea are Asian or old-TI-orld tropical. Reptiles are numerous; 
most have oriental relationships: a fe~i,. Neotropical, and perhaps 
Ethiopian ties. Birds are moderately numerous and diverse; they 
include unique families as well as families with Asian relation- 
ships, but f e ~ ~  or no birds show direct relationships with African 
or South American birds. The mammals are a few monotremes, 
many marsupials, moderate numbers of murid rodents and bats. 
Australian marsupials have radiated extraordinarily and nov  oc- 
cupy many of the niches filled elsewhere by placental mammals. 
Different Australian marsupials resemble shrews, weasels, wolver- 
ines, wolves, moles. anteaters! rabbits, mice and squirrels. Also 
present are the large rodentlike 11-ombats and somewhat slothlike 
koalas. The kangaroos, though superficially unique. are grazing 
and browsing animals ~ ~ h i c h  take the place of hoofed mammals 
of other regions. 

5. Trans i t iona l  Areas.-Wherever regional faunas meet, 
there is a transition. I n  most cases some elements of both faunas 
stop at an approximately common boundary, whereas various other 
elements of each fauna extend across the boundary, in opposite 
directions and for varying distances. For example. many strictly 
Nearctic and Neotropical animals stop where the temperate 
plateau of Llexico meets the tropical Mexican lonlands, but other 
primarily Nearctic animals extend across the boundary into 
Central or even South America, and some primarily Neotropical 
animals extend into southern North America. In  the Irlalay 
archipelago many orlental vertebrates reach a common boundary 
at  the water gap that runs between Bali and Lombok, betneen 
Borneo and Celebes. and b e h e e n  the Philippines and 3Ioluccas. 
This common boundary is called \'\'allace's line (see fig. 1). Wal- 
lace thought this line separated the oriental and ~iustralian regions, 
but in fact. it marks the limit of the full-scale oriental fduna and 
the beginning of a strikingly impoverished fduna and obvious 
transition. Another line a little nest of Nex~ Guinea (neat of 
the Aru Islands. ?v'li?ool, TYaigeo. etc ) marks the limit of the 
nearly pure Australian fauna. Between these lines is a region, 
now called It-allacea, %here the fringes of the oriental and Aus- 
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tralian faunas meet in complex transition. 

IV. ANIMALS ON ISLANDS AND IN SEAS 

1. Dis t r ibu t ion  o n  Islands.-Wallace recognized only two 
kinds of islands : continental islands. ~vhich he defined as detached 
fragments of continents, consisting of complex continental rocks 
and always inhabited by some terrestrial mammals and aniphib- 
ians; and oceanic islands. which he defined as having originated 
in the ocean. consisting of volcanic rock and coral and lacking 
terrestrial mammals and amphibians. Islands and island faunas 
are, however, much more diverse than this. 

Recent continental islands do exist: examples are the British 
Isles! Japan, Ceylon, Formosa, Sumatra, Java, Borneo, New 
Guinea. Tasmania and Trinidad. All these islands have recently 
been detached from adjacent continents. and their faunas include 
amphibians, terrestrial mammals and (except in Tasmania) strictly 
fresh-xvater fishes. (Ne~vfoundland. Greenland and Tierra del 
Fuego are also continental islands, but their faunas have been 
limited by cold.) Purely oceanic islands exist too: for example, 
the volcanic and coral Hawaiian Islands, which have no native 
terrestrial vertebrates except birds and a bat. 

But between these extremes are many islands which are more 
complex zoogeographically. .4 significant fact not understood by 
IVallace is that no old islands have continental faunas. This is 
true not only of such islands as hIadagascar, New Caledonia and 
Xew Zealand. but also of the old-island continents. Australia and 
Tertiary South America. None has. or (so far as is knoxn) ever 
has had, a fauna that was simply a detached part of the fauna of 
a larger land mass. Either the old islands have never been at- 
tached to continents or: if they l-vere attached, their old conti- 
nental faunas have been replaced. Madagascar, for example. 
which during the Mesozoic possessed dinosaurs, has so far as it 
can be dated, a more recent fauna; e.g., existing Madagascan 
mammals are descended from a few Tertiary ancestors that evi- 
dently reached RIadagascar across lvater. Leiopelmid frogs and 
Spht.?zodo?t on iYew Zealand are Jlesozoic animals, but they do 
not constitute a Mesozoic continental fauna; along with them on 
Ken, Zealand are two stocks of presumably more recent lizards. 
-411 these animals may have reached New Zealand, at different 
times; from across water. 

Certain other islands, e.g., the Philippines and West Indies, 
form fringing archipelagos that 'are  not simply of recent conti- 
nental attachment but that lie close to continents. L7ertebrates 
have reached these archipelagos in proportion to their ability to 
cross salt JT-ater: true fresh-water fishes are very few or absent; 
amphibians and terrestrial mammals are limited in basic stocks 
(but some have radiated on the islands) and rodents make up 
more than the usual proportion of the mammals; lizards are dis- 
proportionately numerous; and bats and birds are abundant. 
RIoreover, the animals are distributed in an orderly viay, along 
what seem to be routes of immigration into the archipelagos; old 
relicts are the exception and not the rule. This and other evi- 
dence leads to the general conclusion that, although there are a 
few old relict vertebrates on some islands, the faunas of all islands 
(except obviously recent continental ones) have been derived 
partly if not wholly from across ~x-ater. 

There seems to have been a fl01-v-a broad directional move- 
ment-of vertebrates from all the continents to islands, the de- 
tails of the movement deoendine on the widths of water Ems. on 

the remains of dead animals and plants falling from the surface. 
Still another fauna lives on the ocean bottom; it ,  too, exists in 
darkness and receives food from the water above. 

The surface, or pelagic, fauna includes many delicate: trans- 
parent animals. I t  includes many protozoa such as Globigel-ins 
and radiolarians; these minute animals are so numerous that their 
skeletons, falling to the ocean bottom. form deep layers of ooze 
over great arcas. There are also many dinoflagellates (some bril- 
liantly phosphorescent). jellyfishes and polychaete worms. Pe- 
lagic crustaceans include immense numbers of copepods. many of 
which are very small forms subsisting on diatoms. Pelagic mol- 
lusks are largely pteropods and cephalopods (squids, etc. j. Tuni- 
cates (sea squirts, etc.) are abundant. Pelagic fishes include many 
herrings and allied forms, many mackerels and flying fishes. 

The mid-water fauna is necessarily composed of free-s~vinnning 
animals. I t  includes certain radiolarians and jellyfishes. Among 
the crustaceans are many prawns, often bright red in colour. 
&Iollusks include pteropods and squids. Fishes are abundant; 
many of them have very large eyes; others, very small ones. 
Many of these fishes have light-producing organs. 

The bottom-living or abyssal fauna includes representatives of 
most of the phyla of animals. Primitive glass sponges (hexacti- 
nellids) are nearly confined to this habitat. hiany other animals 
are peculiar in structure and more or less restricted to deep water: 
the fishes (angler fishes, etc.) are extraordinarily modified. I n  
this fauna. too. light-producing organs are conlmon. 

Houizo~ztal Distsibzitio?z.-The horizontal (true geographical) 
distribution of marine animals is also ecologically complex. h dis- 
tinction must be made between the faunas of the deep sea and 
those of shallow coastal water. The distribution of coastal faunas 
is influenced by local features such as the nature of the bottom, the 
salinity and acidity of the miter. temperature. currents. etc. 

The broadest patterns of distribution of marine animals are de- 
termined by temperature and by certain phq-sical barriers. The 
temperature zones are of course complexly modified by ocean cur- 
rents; in general, the follo~ving zones can be recognized by their 
faunas (at least in the upper strata of the sea and along coasts) : 
tropical, north and south temperate, and arctic and antarctic. The 
faunas of great depths are probably much less zoned because the 
water is almost uniformly cold. The fauna of the tropical zone is 
interrupted by barriers. The Americas form a continuous barrier 
of land across the tropical oceans; however. the barrier has less 
eifect on present distributions than might be expected, Many 
rather closely related marine animals occur on opposite sides of 
Central America; evidently, many of then1 \\-ere able to pass 
through the ocean gap that, until geologically recently, separated 
Yorth from South America. The deep and \Tide Pacific ocean has 
been a more important barrier for s11allo~~--water animals. The 
reefs and coastal ~vaters between southern Asia and Australia. and 
eas tmrd  into the western Pacific, have an enormously rich fauna, 
x~hich is much richer than, and in many ways different from! the 
corresponding fauna of the west coast oi  North America; evidently 
the central Pacific made crossings unlikely. Africa now separates 
the Indo-Pacific fauna from the Xtlantic. Fossils show, however, 
that much of this fauna once extended through the former Tethys 
sea from the Indian ocean to the Mediterranean and that the ab- 
sence of large parts of this fauna from the Xtlantic is the result of 
progressive extinction and impoverishment during the climatic 
changes of the Tertiarv. " ., " 

the sizes and natures of different islands and on the relative nater- 
crossing ability (not the geological age) of d~fferent vertebrates. V. PATTERN OF DISTRIBUTION 

Flightless land vertebrates presumably cross ~ ~ a t e r  mostly by 1. Fac tors  Di rec t ing  Distribution.- The present main pat- 
"raft~ng," i e., by riding on floatlng islands or on trees or debris tern of distribution of land animals. expressed in the system of 
carried out to sea by ri\ers. especially in the tropics. realms and faunal regions, has exidently been produccd by one 

2. D i s t r i b u t i o n  of M a r i n e  Animals.-The distribution of main process limited and modified by t ~ o  phqsical factors. The 
marine animals is exceedingly complex, partly because it occurs in process has been the evolution of different groups of animals in 
three dimensions. different places, and the spread of successive dominant groups over 

Ve7,tical Distrib2~tio~z.-\There the oceans are deep, faunas are part or all of the \\-orld. Each new group tended to replace earlier 
stratified. One great fauna lives in the surface water as far doxn ones which often became discontinuously distributed before they 
as light permits the existence of green plants (about 40 fathoms). became extinct. Comparatively simple examples of this among 
Another fauna inhabits the mid-vaters (roughly 40-2,000 fath- fresh-water fishes and frogs have been discussed above (see figs. 1, 
omsj,  living in darkness and depending ultimately for food on 2 ,  3) .  The process among some other vertebrates, including many 
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mammals, has been kaleidoscopically complex. The principal 
physlcal factors that have l im~ted  and modified the pattern are 
zonation of climate and barriers of salt water. These factors have 
affected the distribution of all classes of vertebrates The distri- 
bution even of narm-blooded vertebrates is profoundly influenced 
by climatic zones; and the spread even of flying birds. by nater 
barriers. 

2. T h e  E x i s t i n g  P a t t e r n  a n d  I t s  Meaning.- The existing 
main pattern of distribution of land animals has been determined 
by modern climates and barriers. not by ancient situations. The 
existing pattern has evidently been formed by very complex move- 
ments of animals over the uorld approximately as it is now, not 
over extraordinary land bridges or drifting continents. Neverthe- 
less, properly interpreted, the distributions of animals now and in 
the past (as shown by fossils) reveal important things about the 
distribution of climate and land in the ~ a s t .  The distributions of 
existing animals can reveal only rather recent situations and events. 
A time limit is set by the ages not of the animals themsel\-es but 
of their distributions. A group of animals that dates from the 
Rlesozoic may have redispersed many times since then, and its 
present distribution may be geologically very recent. with no trace 
of a Mesozoic pattern left. Strictly fresh-xater fishes disperse 
over land more slolvlp than any other vertebrates. Their present 
distribution may still reflect Cretaceous geography: it is doubtful 
whether the present distributions of any animals reflect a period 
more ancient than this. 

More than 100 years ago Edward Forbes and D a m i n  shoaed 
h o ~  the advance and retreat of continental ice sheets during the 
Pleistocene alternately drove arctic animals southward and then 
allon.ed them to return northward again, leaving relict populations 
of arctic insects. mice. etc., on cold mountain tops in the tem- 
perate zone: e.g., on the Alps in Europe and on >It. LVashington 
in Xexv Hampshire. The existence of these arctic relicts on moun- 
tains is one of many details of the present distribution of animals 
that contribute to the reconstruction of the history of the Pleisto- 
cene ice age. The occurrence on islands in many parts of the 
world of faunas of continental type proves that the islands Tvere 
recently connected to the continents and is part  of the proof of a 
world-n.ide lox~ering of sea level during Pleistocene glaciation. 
D a r ~ ~ i n  also deduced, from the present occurrence of related spe- 
cies of plants and animals in temperate Eurasia and S o r t h  Amer- 
ica, that before the Pleistocene the northern parts of the \~or ld  
were warmer than nom and that there n.as probably a land connec- 
tion betxeen A%sia and North America, across Bering strait. Later 
zoogeographers have confirmed this. G. G. Simpson showed 
(1947).  by comparing successive fossil mammal faunas of Europe, 
Asia and North Xmerica and finding xhen exchanges have occurred. 
not only that the Bering connection existed during much of the 
Tertiary and Pleistocene but that it was broken and remade at 
specific times. He  showed further that many mammals crossed 
the connection early in the Tertiary but that fewer and fewer did 
so in successive epochs; this is part of the evidence that there was 
a gradual rather than sudden cooling of northern climates before 
Pleistocene glaciation. 

The  distribution of mammals now and in the past reveals the 
Tertiary history of South Xmerica and Australia. There is a good 
fossil record of mammals in southern South Xmerica through most 
of the Tertiary. During most of this time South American mam- 
mals \yere so different from those on other continents that South 
America must have been isolated by water barriers. Almost a t  the 
end of the Tertiary, h o w e ~ ~ e r ,  numbers of North American mam- 
mals suddenly appear in the fossil record in South America, and 
South American mammals appear in S o r t h  America. This indi- 
cates that South America  o as an island through most of the Ter- 
tiary and that the existing connection xvith North Xmerica Tvas 
completed in the Late Pliocene. Australia has yielded almost no 
record of its Tertiary vertebrates. However, its present lack of 
placental mammals, except rather rkcent rodents and bats, and the 
abundance of fossils of placentals in other parts of the world (in- 
cluding South America) since the beginning of the Tertiary. proves 
that ,%ustralia has been an island a t  least since then. These facts 
dispose once and for all of any paleogeographic theory that con- 
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nects South America or Australia to other continents or to ea.ch 
other during the Tertiary. Zoogeographic evidence of the state of 
the world before the Tertiary is less decisive. Knoxn  facts can be 
reconciled lvith a pattern of continents and climatic zones in the 
Mesozoic arranged as nom (with only details different). The 
facts. ho~vever. leave a possibility (not a probability) of a funda- 
mentally different pattern of land, possibly even continental drift ,  
early in the 3Iesozoic. or before. 

Animal distribution gives evidence that evolution has occurred 
and also indicates where and how it occurs most effectively. Domi- 
nant animals: the great groups that evolve and spread and replace 
older groups, seem to evolve primarily on the great continents and 
spread to smaller continents and islands. The  flov of animals 
from continents to islands is part of the confirmation. There is 
certainly a correlation between area and evolution: the larger the 
area, the more effective the evolution of dominant animals. There 
is probably a correlation also between climate and evolution of 
dominant animals, although zoogeographers disagree as to ~vhether 
dominant groups evolve more in the tropics or in the north temper- 
ate zone. Area and climate are correlated with size of faunas, size 
of populations and structure (a t  least density) of populations. 
Zoogeographers hope to use these correlations to discover funda- 
mental things about the e\,olutionary process and about the situa- 
tions and population structures that influence it. 

B I B L I O G R A P H Y . - ~ ~ ~ ~ ~ ~ ~  Darwin, Origin o f  Species (1859; 1st ed. 
reprinted 19-50) ; .I. R. Wallace, T h e  Geographical Distribution o f  Aizi- 
nluls (1876) and Islaild L i f e  (1880 and later editions) ; .$. LVegener. The 
Origin of Coittinents and Oceans (1924) ; U-. D. Matthew, "Climate and 
Evolution," Ann .  2Y.Y. Acad. Sci., vol. 2 1  (1915), reprinted (1939); 
G. G. Simpson, "Mammals and Land Bridges.'' J. W a s h .  .,lead. Sci., vol. 
30 (1940) ; "Evolution, Interchange, and Resemblance of the Korth 
American and Eurasian Cenozoic Mammalian Faunas," Evol z~ t ion ,  vol. 
1 (194i) ; Eoolzction and Geography, pub. b y  Oregon State Sl-stem of 
Higher Education (1953) ; Ernst Mayr, "LVallace's Line in the Light 
of Recent Zoogeographic Studies." Quart.  R e v .  Biol., vol. 19 (1911) ; 
R. Hesse. !V. C .  .illee and I<. P. Schmidt, Ecological Aizinzal Geography, 
2nd ed. (1951) ; Sven Ekman, Zoogrography o j  the  Sea (1953) ; P.  J. 
Darlington. Jr.. Zoo,qeograph>~ (1957) ; and "Area, Climate and Evolu- 
tion." Evolzction, vol. 13 (19.59). (P.  J. Da.) 

ZOOLOGICAL COLLECTING. The  professional collec- 
tor. who has developed special techniques of animal procurement 
and preservation will find little information in this article, which 
is a general treatise directed a t  the beginning collector and the 
amateur naturalist. 

L a n d  a n d  Fresh -Wate r  Animals.- In the pioneer 18th cen- 
tury, zoological collecting was so much focused on birds and mam- 
mals and large reptiles that the early manuals of taxidermy all in- 
clude the collectivn of nluseunl specimens of fishes and insects as a 
matter of course. and refer to the preparation of mammals and 
birds as mounted specimens as a part of museum collecting. 

The nature of the museum specimens used in the study of birds 
and mammals brings their preparation more directly into the field 
of taxidermy. and the museum taxidermist may be charged with 
collecting such specimens as well as specimens required for ex- 
hibition. I t  will fall to the province of museum taxidermists to  
aid in the preparation, repair and conservation of the bird and 
mammal skins preserved for study (see TAXIDERMY). 

The accumulation of private collections of bird skins is discour- 
aged by the necessary protection of songbirds from indiscrimi- 
nate and wanton killing. Certain birds, however, like the English 
sparrow and starling and the various game birds, which can be 
hunted under legal restrictions, serve for the amateur who wishes 
to learn to make a study skin. The  use of borax as a preservative 
avoids the necessity of using the dangerous white arsenic. 

The essential requirement for such skins is accuracy of record 
-the locality. date, collector's name, colours of eye. bill, any 
bare skin, feet, breeding condition and any other notes that con- 
tribute to the natural history of the species. The essential data 
are placed on a label attached to the skin; a good collector will 
keep a catalogue record of his specimens with additional notes. 
A considerable series of specimens of each species of bird is a 
necessity, as the plumages of male and female vary with age and 
with the season. Kestlings! if collected, should be preserved in 
alcohol; they should never be collected unless positively identified 
as to species. 
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Birds' eggs were formerly greatly in vogue for private collec- 

tions. A11 migratory birds in the United States and Canada are 
now strictly protected by state and federal laws against the col- 
lecting of their eggs, which may be taken only by special permit 
for scientific purposes. Even with such permits. egg collecting is 
to be discouraged, since large collections exist in almost every 
museum, and additional specimens are not required for scientific 
studies. 

No restrictions apply to the collecting of small mammals such 
as mice, gophers, moles and s h r e w :  and the larger game mammals 
and the fur hearers can also be collected during the legal season 
fo r  hunting them. vihich varies from state to state. The study 
specimen of a mammal includes the cleaned skull with the pre- 
pared study skin, and a system of numbered tags required to iden- 
tify the associated skulls and skins properly. I n  the study of 
mammals. specimens preserved in alcohol or formalin may supple- 
ment the dry skin and skull, and such specimens are especially im- 
portant in the bat group. in which the peculiar skin characters of 
the head and viing membranes are largely lost in drying. Juvenile 
specimens. especially the newborn young, should be similarly pre- 
served rather than skinned. Skeletons also form a desirable sup- 
plement for any adequate study of a species of mammal. and are 
essential for the use of the taxidermist in the preparation of a 
mounted specimen. Thus an adequate representation of a single 
species of mammal. as for birds. ~l-ill require a considerable series 
of specimens. For small mammals and birds, povidered borax, 
liberally applied to  the inside of the skin while skinning. will be 
sufficient as a preservative. 

The collecting of mammals involves a great variety of tech- 
niques of hunting and trapping. For all small forms the ordinary 
spring mousetrap is the most essential equipment, but it is essen- 
tial to use the oversize "museum special." as the ordinary trap is 
quite certain to strike the animal across the skull and ruin this 
most essential part of the specimen. Shooting. snaring, capture in 
live traps, pitfalls and other methods, limited only by the inge- 
nuity of the hunter. ~vill be required for the collection of mam- 
mals of different sizes and varying habits. 

Fishes, amphibians and reptiles collected for study, except for 
skeletal material (and except for very large specimens), are pre- 
served by placing the entire animal in alcohol or forplalin. For 
permanent storage it  is essential that all fo rn~a l i~ l  specimens be 
transferred to alcohol. Labeling may consist of numbered tags 
of metal (pure tin or aluminum), of special waterproof paper 
or  of parchment. Such numbers must be accompanied by a care- 
fully k e p ~  catalogue for the corresponding information about 
locality, etc. Field labels written with soft pencil on slips of bond 
paper, if wrapped with the specimens so that they cannot rub, 
are satisfactory. The principal attention required for good pres- 
ervation of such specimens is that the body cavity and thick 
muscular parts of the body must either be injected x i th  the pre- 
servative. ~v i th  a large hypodermic needle. or must be opened by 
means of ample cuts to permit the fluid to enter. Specimens im- 
mersed in preservative must be examined for the first few days 
until they are firm; any portion that remains soft vill require 
further opening or transfer to fresh preservative. 

Skulls and skeletons of such large creatures as crocodiles and 
alligators. large turtles and of large reptiles in general are espe- 
cially desired by museums. For field collecting such material 
needs only to have most of the fle.;h removed. the brains ex- 
tracted from the skull and the roughed-out skeleton or skull 
dried. Protection from flies and from offensive decay is accom- 
plished by rapid drying. but in wet climates thorough soaking in 
horax solution or rubbing x i t h  dry horax. drying over fire and 
packing into sealed containers may be essential. Paper labels for 
such material must be protected from rubbing. 

See Handbook of Instruction.r for Collectors, British Museum ( 1 9 2 1 )  ; 
R. Af .  ;\nderson, Methods of Coilecting and Preserving 1;ertcbi.ate Ani- 
mals, 2nd cd. ( 1 9 4 8 ) .  (K. P. S.; X.) 

M a r i n e  Animals.-Marine collecting presents special problems 
because of the vastness o i  the sea. the great dcpth a t  which many 
01 the animals live and the difficulty of caring properly for many 
of the delicate forms while in the field. The marine collecting 

area comprises about 717~ of the earth's surface, and most parts 
can be reached only by seagoing vessels. About 77% of the bot- 
tom area is covered by water over 9.800 f t .  (nearly two miles) in 
depth, and the greatest depth is over six miles. Animal life is 
found not only on the bottom but also to some extent throughout 
the entire water mass, hence collecting on the high seas must be 
adapted to all of these circumstances, and it  is therefore an un- 
dertaking for specially organized and equipped expeditions. How- 
ever, a most important part o f  marine collecting can be done with 
simple equipment in the intertidal zone or in shallow coastal waters. 
Fortunately, also. it is there that the greatest abundance and va- 
riety of plant and animal life is produced. The  great depths are 
relatively barren. 

The earliest large-scale marine collecting expedition was that  
of H.M.S. "Challenger," I 873-76. during which time vast areas 
of the Atlantic and Pacific were explored. Since then much 
marine collecting has been done by research ships of various na- 
tions, and animal life has been collected and studied f rom many 
positions in all oceans. but vast coastal and oceanic areas are still 
unexplored by collectors. I n  :ill of these expeditions the  collecting 
has uiually not been an end in itself hut rather a necessary part  
in gatherinz data of importance to fisheries o r  to  general marine 
biology (q.-v.). 

J f e t kods  and Gear Csed i n  Collecting.-Intertidal and sha l lo~~- -  
xa te r  collecting for butturn-living arlirnals requires only simple 
equipment. \\'here the bottom is composed of mud and sand. a 
long-handled shovel or rake is needed for digging out the burrow- 
ing forms and a screen ior  sieving out the smaller animals froin 
the loose material. X mixture of mud and sand usually yields 
more animals than does a beach of pure sand. The  latter.  how- 
ever. is not without its characteristic type of life and sometimes 
in surprising numhers, especially certain worms iThorc~copi~cilia, 
for example). the little sand crabs iEv~er.i ta,  etc.) .  the wedge shells 
D O ~ X  and. a t  high-tide level. the sand hoppers. The  animals that 
are found on mud-sand bottoms are nut-nerous and varied. Corn- 
inonly they are of the burrowing types. such as clams and worms, 
and their presence is revealed to the collector by little character- 
istic mounds, holes or markings on the surface of the mud.  The 
best collecting for variety of fornls is, however, on rocky or coral 
reefs. There a strong chisel-edged bar is useful for prying loose 
limpets, n~ussels,  sea stars and many other forms that are  attached 
to the rocks. or for breaking up old coral and shell encrustations 
or for rolling over rocks to expose retreats that usually teein with 
life. 

The  tide pools left by the receding tide yield many additional 
forms including nudibranchs. fishes and cephalopods. T h e  at-  
tached algal plants should be searched for the many animals that 
:ittach to or hide among their fronds. Eel-grass (Zosteru)  beds in 
sl~allow water are favorite collecting places. There attached to or  
living among the leaves can be found an  abundance of hydroids! 
bryozoa and skeleton shrimp, as well as such characteristic eel- 
grass inhabitants as the sea anemone Epiactis and the sessile 
jellyfish Haliclystus. Dip nets or hand seines drawn through 
.the eel grass are  sure to  capture a variety of small fish and in- 
vertebrates. 

Among the more profitable collecting places are the submerged 
portions of wharf piles or floats  here fouling organisms and the 
animals associated with them can be scraped off 1vit.h rakes or dip 
nets. There the vood too should be exanlined for the destructive 
vood-boring forms such as the ship~vorm Teredo and the  gribble 
Lintnoria. 

Shallow-water benthic animals are often cast up on the  beach 
by action of TI-aves durinq storms. and sometimes also pelagic 
forms normally found only on the high seas are drifted ashore in 
this Tvay. The  collector take: advantage of this and also watches 
for the many small animals that he can find among the rootlike 
holdfasts of deep-g ro~ ing  seaweeds that have been torn loose 
from the bottom and drifted onto the beach. 

Deepwaler collecting for benthic animal5 requires special equip- 
ment operated from boats provided with winches for reeling in 
line. The standard equipment includes dredges or t r a ~ ~ l s .  The 
dredge consists of a strong iron frame to which a bag or net of 
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strong web or wire screen such as hardware cloth is attached. This 
bag retains the animals that are scooped up from the bottom by 
the edge of the dredge frame as i t  is dragged forward over the 
bottom by  a long wire cable or rope operated from a winch aboard 
a slo\vly moving ship. The edge of the frame may be constructed 
with flares or teeth to dig into the bottom. Usually the frame is 
rectangular and is about two to five feet in length, depending upon 
the size of boat and winch facilities. The trawl. a modification 
of the dredge, is designed to fish free in the water or to skim over 
the bottom rather than to dig into i t .  There are three main types: 
the beam, the Agassiz and the otter trawls. I n  the beam t r a~v l  the 
mouth of the net is held open by  a beam of iron or  wood so ar- 
ranged as to glide over the bottom on sledlike runners. while a 
lead line holds the lower lip of the net in contact with the bottom. 
The  hgassiz t r a ~ v l  is a modification of the beam trawl. I n  it the 
mouth of the net has both upper and lower lead lines. hence i t  
fishes properly no matter which side of the trawl is applied to the 
bottoni. For scientific collecting a 10- or  I j-ft .  beam is ample but 
for comn~ercial  fishing the beam may  be much longer. I n  the 
otter t r a ~ v l  the mouth of the net is held open by means of otter 
boards so arranged that  they are forced apart  by the water when 
being to~ved forxard  by a line attached to each. 

The collecting of pelagic animals may be considered in two 
parts:  ( I ' )  the floating animals (zooplankton) and ( 2 )  the  strong- 
s~virnming animals (nekton ) .  

The zoo~)lankton. composed mainly of such feeble snimmers as 
copepods. euphaubiids. chaetognaths, various larvae and the dino- 
flagellates. is collected in various ways all of which utilize some 
type of screening rlevice. such as the plankton tow net. I n  simple 
form the tow net c:~ncists of a ring to I\-hich is attached a conical 
bag of gauze, u.;u:ill>- o f  silk bolting cloth ~vliich is so xvoven that 
the screening aperture.; are uniform and not readily changed in 
size. LVhen the net is drawn through the \\rater, the organisms are 
screened out and conccntr;lted in a bottle or jar fastened into the 
apex o i  the net. Thcre is a great range in-size o i  plankton organ- 
isms, hence the fineness oi the net used is determined by the minimum 
size of the animals to be caught. For general zooplankton collectin: a 
no. S type boltinc cloth with screcning apertures of about 0.205 mm. is 
practicablc, though many oi the imallest organisms escape. Some 
protozoan iorms, i r r  es:~nlplc thc smaller ciliates and tiinotiiagellatc.~. 
pais thro~~gki the F.~iest nets. To obtain a quantitative estimate of these 
small membcrs of tlic  lankto ton. it is necessary to collect them by means 
of centriiugin:! a !;i;ovi.n quantity oi sea water. 

For  collecti : ;~ ;j!a:?ktonic allimalj from subsurface levels, closing nets 
arc u5i.d. T h e e  cnii !x Ion-ercd to the de-ired depth a11d there opc~ied 
1,)- nicnns 1 1 :  ;i ~;)i.*:i:ll n1~ch:lnisnl operated by a "mcssencer" which 
glitlri cioiim ih i .  ioum:: \\.ire. IVhen the tow is completeti the net can 
again Ilc ci~mii:li.l\- c l i~ , i r l  to 1,revent anv furtl~cr fishing xvhile it is beinc 

in the latter part  of the 20th century fa~rourite places of enter- 
tainment, relaxation and education with city dwellers in many 
countries of the world. Usually featured were the more exotic 
animals, and sometimes birds and fish (see AVIARY AND .IVICUL- 
TURE and A Q U . ~ R I L ~ T ) .  4 s  urban children became more and more 
cut off from natural surroundings. however, and began to think of 
milk as coming from a bottle and knew the word "lamb" only as a 
Sunday roast, it became general practice also to display the more 
common types of domestic animals. 

An innovation to many zoos n.as the children's zoo, a collection 
of small and tame animals available to juvenile visitors to play 
with and to feed. These children's zoos usually have one or more 
attendants, and adults are not  allowed to enter without having 
children with them. 

Roadside zoos also became very popular in the 1950s. These 
were available! along major highways! to motorists for rest and 
recreation, some of them being very extensive. One game farm a t  
Catskill, N.Y., for instance, exhibited 1,700 animals, including 
monkeys, giraffes and a large group of kangaroos. Hoofed stock 
numbered more than 1,000 animals, many of which were hand- 
raised and could be petted by visitors. 

At the same time. zoos in general were gro~ving and increasing. 
There were no less than 30 in the United States, and such remote 
regions as Khatmandu in Nepal and Lahore, Pak., were making 
notable improvements. Attendance and interest also increased. 
Some zoos. such as those a t  Tokyo, Japan; Tyashington, D.C.; and 
Lincoln park, Chicago. had 4.ooo.000 or more visitors a year. 

History.- The custom of keeping collections of living wild ani- 
mals is as old as recorded history. I n  ancient China. Ti'en. the first 
king of the Chou dynasty, in the early par t  of the 12th century 
B.C. maintained near his palace a "garden of intelligence" in which 
were exhibited specimens from the various provinces in the empire. 
I n  ancient Egypt menageries were kept as adjuncts t o  the temples, 
but the Empress Hatasu in the 18th dynasty had a "garden of ac- 
climation" and sent a fleet to the land of Punt  (the first expedition 
for live animals). that  brought back dogs. monkeys, leopards and 
giraffes. An obelisk in the British museum describes the capture 
of animals by Xshur Akbar, one o i  the early kings of Sineveh. 
The animals were brought to the capital and "by each animal was 
placed its name." Solomon had his monkeys and peacocks, and 
Sebuchadrezzar his lions. 

Ancient Greeks maintained collections of birds, and later, of 
mammals; Xristotle kept a collection of live things secured for 
him by the men of Alexander's army. The  Romans had collec- 
tions f a r  exceeding in numbers anything of today. with hundreds 

hoi\ttti tn thi  s~;rf:!ci. of lions, tigers and leopards. Most of these \?ere used in the 
For collictin~r 5;.ikr: and other nektonic animals, nets, seines, hooks arenas in gladiatorial and other combats. I n  29 B.C. Octavius and harpoon; ari: i ~ ~ e d ,  hut these are best considcrcd under fisheries 

i q . ~ .  ) ,  ni,tz ; ~ ~ i t l  seining. Augustus. quite an amateur of natural history, maintained a col- 
Tiie u ~ c  o i  lights ior attracting and collecting sn-imming animals lection of 420 tigers. 260 lions, 600 African animals including 

at  niclit sometimes 1-ields many iorrns not readily collected durinn thr cheetahs, panthers and other carni\,ores. I rhinoceros: I hippo- 
d:iytime. Even some bottom-living forms may s~vim to the suriace 

potamus, several seals. bears, elephants, eagles, 36 crocodiles n.here they can be scooped up with hand nets. 
Care O J  W a t r l ~ i a l  Collcctrd.-A definite part of the task of  "1 Serpent 2 j metres long." During medieval times zoos were 

is the care of the material xvhile in the ficld or en route to its destina- again restored. soxnetinles as civic institutions, as in Florence, but  
tion in the laboratory, museum or aquarium. Unless means are avail- more often as private menageries of the nobility. I n  797 the 
a13le for  a stcad>- o r  frcquent change of fresh sea water in which to caliph of ~ ~ ~ h d ~ d .  H~~~~~ el  hid, sent an elephant and some 
keep the animals, most of them soon die. Benthic animals xvhen 
crowded into a bucket, as is often done! usually survive best ii cov- monkeys the Charlemagne' In the 13th century 
ered nrith \vet sealveed rather than with ~vater \vhich soon becomes Marco Po10 rcported the collection of lions, tigers, leopards, hip- 
warm and exhausted of its oxygen or charged with metabolic wastes. popotamus and wild asses in Kubla Khan's palace a t  Xanadu, and 
If the, animals are of a flabby type and need the support of water, a another menagerie with stables for elephants and rhinoceros. 
quantlt5- of sea lettuce ( U l n a )  kept in the bucket n ~ t h  them is oi aid. w~~~~ I (IIoo-35) established a royal menagerie a t  \ ~ ~ ~ ~ d ~ ~ ~ ~ k ?  Intertidal and tide-pool animals are the hardiest anrl should be col- 
lected for  specimens in t" the more delicate forms Oxfordshire, Eng. Later this  as transferred to the Tomer of 
oi deep mater. On expeditions or on long collecting trips most or all of London. In  1829 the animals were taken over by  the Royal 
the material xvill need to be  preserved in a manner consistent with its Zoological society. and t,his collection was the origin of the famous 
iuture use ior study or display. Alcohol, 70%, is the best general pre- zoo a t  R ~ ~ ~ ~ ~ . ~  park, ~ ~ ~ d ~ ~ ,  ~~l~~~ in continental E~~~~~ main- servaiiw, but formalin is more economical and serves as xvell where 
some hal-dening of  the tissues is not deleterious, ~i~~ parts formalin tained royal menageries a t  Rladrid. J'ienna. Versailles and else- 
to 95 parts sea water is suitable to preserve most small animals. Basic where. Pope Leo X had a menagerie in the Vatican. Monkeys 
iormalin may be used for organisms such as .the foraminifera and and civet cats are listed, and he received an elephant as a present 
echinoderm larvae with delicate calcareous skeletons if alcohol is not from i\lanuel I of portugal. zoos established in I j54  by available. 

Set H. U. Sverdrup e t  al., Tlze Ocpans: Physics, chPtlzjstrv, alzd the elector Augustus I a t  Dresden, by ~ r e d e r i c k  1f;illiam in 1 6 ~ 0  
G r n c ~ a l  Biology (1911). . v J x ,  a t  Potsdam, by Prince Eugene of Savoy a t  Belvedere, Aus.. in 

ZOOLOGICAL GARDENS (Zoos),  institutions in which 1716; and in I 752 the imperial menagerie was founded a t  Schon- 
live animals are kept in captivity. Zoological collections were brunn, Vienna. Louis X I V  appropriated £5.400 a year for the 
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upkeep of his menagerie at  Versailles, which received presents 
of animals from, numerous French emissaries abroad. Louis XV 
had little interest in the zoo, although in 1770 a two-horned rhi- 
noceros arrived, the first seen in Europe since Roman times. In  
1793 the Jardin des.Plantes was established in Paris in connection 
with the museum of natural history. In the 19th century, zoos 
were established in numbers throughout the world. 

Africa.-In Egypt, the zoological garden at Giza. Cairo, consists 
of a beautiful park and a large collection, chiefly of African mam- 
mals, maintained by the government. ' The zoological garden at  
Khartoum. Sudan, is maintained by the municipality and is one 
of the few old-world zoos to which admission is not charged. The 
game department of the Sudan controls the collection and from 
time to time supplies fine specimens to other institutions. The 
large zoo at  Pretoria. U. of S. .4f., is supported by the government, 
and there is an excellent collection also at Johannesburg. After 
World War I1 zoos were established a t  Leopoldville, Stanleyville 
and Elisabethville in the Belgian Congo. 

N o r t h  America.-Many of the zoos in Mexico, Canada and 
the Cnited States are of considerable size. In Canada, the Quebec 
Zoological society exhibits a collection made up chiefly of Canadian 
species; Toronto includes numerous exotic species. and at the an- 
nual Toronto exposition a children's zoo is one of the most attrac- 
tive features. In  Mexico, kings of the Aztecs had zoological col- 
lections before the Spanish conquest, and a zoo is still maintained 
at Chapultepec. There is a nexv and excellent collection in Havana, 
Cuba, and a modern zoo in Ciudad Trujillo, Dominican Republic. 

In the United States, nearly all large cities have zoological gar- 
dens, the first of these. at Philadelphia. having been founded in 
18jg and opened to the public in 1874; Cincinnati followed. Some 
of the larger zoos are in the Bronx (Kew York city), St. Louis, 
Detroit, Chicago-one in Lincoln park and a magnificent display 
at  Brookfield-and San Diego. These exhibit some of their col- 
lections in open-air, barless pits of the type originated by the 
Hagenbecks at Stellingen, Ger. These zoos are supported by 
grants from their respective cities and from funds of local zoo- 
logical societies. Some charge admission, the proceeds of which 
are devoted to the institution. The profits from refreshment 
stands are sometimes used for the purchase of animals. The Ya- 
tional Zoological park in Washington, D.C., was established in 
1890 by congress "for the advancement of science and the educa- 
tion and recreation of the people," and is supported by the U.S. 
government. The park itself consists of I j j ac. of hills and woods 
with Rock creek flowing through. I t  contains several modern 
buildings and a large collection of specimens. 

South  America.-At Buenos Aires there is an extensive col- 
lection maintained by the federal district. There are other notable 
zoos in Chile and a small but beautiful zoological-botanical garden 
a t  BelCm, Para; Braz., specializing in Amazonian birds and ani- 
mals, supplements the National zoo in Rio de Janeiro. 

Asia.-The zoo at  .4lipore, Calcutta, was established in 1875 by 
the government of Bengal and is the largest in India. There is an 
outstanding zoo at  Bombay, and an excellent one at Karachi, Pak.; 
and many of the princes maintain private collections. Singapore, 
Batavia and especially Surabaja have interesting zoos. There is a 
good collection at  Johore Bahru. Most of the Asiatic zoos de- 
stroyed by bombing in World War I1 were restored and some were 
improved after the war. In  Japan there are three dozen zoological 
collections, large and small, as well as numerous private aviaries. 
,hrTotable ones are a t  Tokyo, Nagoya; Kyoto, Osaka and Kobe; the 
last-named is situated on a hill overlooking the city and harbour. 

Aus t ra l ia  a n d  New Zealand.-There are large zoological 
gardens at Sydney, Melbourne, Adelaide and Perth in ..\ustralia; 
smaller ones at  Brisbane (Austr.) and at Wellington and Auckland 
in New Zealand. The one at  Wellington has a ~vell-selected group 
of New Zealand fauna. 

Europe.-Zoological gardens are favourite public institutions 
in many cities of Europe. In France a modern and model zoo was 
built at Vincennes for the Paris exposition in 1937. The Jardin 
d'Acclimatation was founded in 1858 in the Bois de Boulogne. 
The old Jardin des Plantes in Paris was improved between 1918 
and 1939, with some new buildings and an outstanding vivarium 

for the smaller creatures. Switzerland has three zoos, at Basle, at 
Berne and at  Zurich; the last is attractively arranged in a series of 
terraces. In  Germany. in the years between World Wars I and 11, 
a great deal of development was done in approximately 2 0  zoos. 
The larger ones are at  Berlin. Frankfurt-on-Main. Munich (the 
Geo-Zoo, so-called because the animals were grouped according 
to continent of origin), Dresden, Leipzig and Cologne. The Hagen- 
beck Garden at Stellingen became an outstanding show place and 
animal distributing centre. Smaller but attractive zoos are at  
Dusseldorf. Wuppertal and Hanover. Several of these were de- 
stroyed by bombs during World War I1 but all were restored, 
and some improved, after the war, except Dusseldorf. Vienna 
boasts of the Schonbrunn. the oldest zoo in Europe. Budapest 
maintained an attractive collection with especially fine groups of 
European birds. At Antwerp a large menagerie was founded by 
the Royal Zoological society in 1843. I n  England the most notable 
zoo is the garden of the London Zoological society in Regent's 
park. The park is small but the collection has almays been one 
of the finest. The society also has a large open-air zoo at  Whips- 
nade, where herds are maintained rather than individual speci- 
mens. Manchester, Bristol, Chester and Paignton have smaller 
zoological parks. The Edinburgh zoo, beautifully situated in 
hilly terrain, is famous for its extensive collection of penguins. 
The zoo in Dublin is famous for its lions-more than IOO were 
born there during the 19th century. In  both Amsterdam and 
Rotterdam important zoological gardens were established. the 
former being larger and with a magnificent collection from the East 
Indies, as well as a fine aquarium. The Skansen zoo in Stock- 
holm is built on an elevated area reached by an escalator. and 
limits its exhibits to the fauna of northern Europe. At Moscow 
is the largest of the 2 j zoos in the U S S R., with superb collections 
of northern animals and a good representation also of exotic species. 
This zoo is divided into two parts, one of small enclosures, and 
the other with large paddocks for herds of ruminants. Most of 
the cities and large towns in Europe have some sort of zoological 
collection maintained by the cities, by local societies or sometimes 
as commercial enterprises. In  Rome there is a large and very 
popular zoo with a number of barless pits. Lisbon has a zoo, 
specializing in the animals of Angola and Mozambique. There are 
zoos in Spain at  Barcelona and Jerez de la Frontera, while in Ma- 
drid remain parts of the original royal menagerie. 

M a n a g e m e n t  of Zoos.-The first object of a zoological garden 
is the exhibition of its collection to the public. A few animals 
well shown are immensely more attractive than great numbers 
inadequately housed and cared for. Considerable research has 
been done on conditions leading to the welfare of these animals. 
Studies in diet, ventilation, lighting, heating. artificial sunlight, 
glass penetrated by ultraviolet rays, and air conditioning have 
improved conditions in many zoos. Some maintain biological 
laboratories for research on various phases of animal life and 
diseases of animals in captivity, and many volumes of natural 
history have been based on studies made in zoos. As the welfare 
of animals depends in general upon the same conditions as the 
nelfare of human beings, some of these studies are of value to 
medical science. A great deal of work has been done in zoos on 
experimental animal behaviour. Some zoos are associated with 
museums that preserve animals which die in the zoo. Many species 
new to science have been described from captive specimens. 

BIBLIOGRAPHY.-G. Loisel, Histoire des Menagerzes de L'AntiquitS 
ci nos Jours (1912) ; H .  Hediger, Wild Animals in Captivity, Eng. trans. 
by G Sircom (1950) and Psychology o f  Ani~nals  i n  Zoos and Circuses, 
Eng. trans. by G. Sircom (1955) ; R. Bigalke, L\'ational Zoological 
Gardens o f  South Africa (1954); P.  Street, London Zoo (1956) ; G. 
Schomberg, British Zoos (1957) ; International Zoo  Xews  (bimonthly 
magazine). Guidebooks are published by nearly all zoos. 

(W. M. MN.) 
ZOOLOGICAL NOMENCLATURE is the system by  

which names in Latin form are applied to the various divisions 
of the animal kingdom, especially those of genera and species. 
Names of higher groups, such as orders, classes and phyla, are  
relatively few in number and are often determined by common 
consent rather than strict rules. Although essentially the same in 
principle and largely in practice, zoological nomenclature is inde- 
pendent of botanical nomenclature. Therefore. the use of a name 
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in botany does not preclude the acceptance of the same name in Zoological Society of London. E. T. Schenk and J. H. McMasters, 
zoology. The system is binary and (with rare exceptions) bi- Procedure in Taxonomy (Stanford University, Calif., and London, 
nomia!, foll~ltving its first consistent use by Linnaeus in the Ioth '935) ; C. D. Sherborn, Index Animalium (London, 1902-32).  

edition (17.58) of his Sys tema Naturae. Prior to that date ani- 
(W. H. 0.) 

mals were designated by single words or by descriptive phrases, ZOoLOGrCAL SOCrETrES- International congresses 
the so-called polynomials. The advantages of a two-name sys- ~001ogy, entomology and ornithology meet at irregular intervals 

\yere a t  once recognized; one name for the genus and one and at different places. The first International Congress of Zool- 
for  the species. ~h~~ the genus ~ ~ l i ~  included various kinds of ogy met in Paris in 1889 ; subsequent meeting places were Moscow, 
cats, such as FeliS Leo ,  Fezis tigris, etc. With increased knowl- ' 8 9 ~  ; Leiden, 1895 ; Cambridge, Eng.! 1898 ; Berlin, 1901 ; Berne. 
edge and refinements of classification, a third name was approved, 1904; Boston) Ig07; Grazl 1910; Llonaco. 1913; Budapest, 1927; 
that of the sutlspecies or variety to indicate a subdivision (usually Padua, I93O; I935; 1948; and Copenhagen (the 

geographicj a species. This produced the trinomial, as Felis Leo 14th)! 1953. All published one or more volumes of proceedings. 

sencgalc?r,ci;. The International Congresses of Zoology maintain the Interna- 

s13iri. (,E the apparent simplicity of the ~i~~~~~~ system tional Commission on Zoological Nomenclature as one of their 

there TTas r,I,ICh in its early use, and in Ig42 there was principal functions. The first International Congress of Orni- 
issued a set of rules (Stricklandian code) sponsored by the British thology was held at  Vienna in 1884, with succeeding congresses a t  
Association of Science. This laid down certain principles \z,,hich ISyl; Paris, IgoO; London. 1905; Berlin. 1910; Copen- 
were still folloTVed in 1945, but complications arose and practice hagen, 1926; Amsterdam. 19301 Oxford. 1934: Rouen. 1938; and 
was fa r  from uniform. Other codes appeared, notably those of GPPsala, 1950, with published volumes of proceedings. The ~ n t e r -  
the Soci@te Zoologique de France and the American Ornith~logists' national Congresses of Entomology began with one in 1910 in 
union, the last extensively follott,ed in the cni ted states. ~h~ Brussels. followed by those of Oxford. 1912; Ziirich. 1925; Ithaca, 
Americans fixed the date 1758 (Linnaeus, 10th ed.) as the begin- N.lr. ,  1928; Paris. 1932; Madrid, 1935; Berlin, 1938; Stockholm, 
ning of nomenclature, \Thereas the British used 1766 (12th ed.), 1948; and Amsterdam, 1951, each with one Or more volumes of 
thus causing a lack of uniformity. published proceedings. 

The need fo r  \vorld-mide agreement was seriously considered at Among regional and local zoological societies, those formed to 

the first IntcrnationnI Congress of Zoology (Paris, I s s9) ,  but i t  maintain zoological gardens and public aquariums form a unique, 
was not until 1902 that an international code of zoological though not necessarily exclusive, category. Such societies may 

~ ~ 3 s  adopted and published by the congress, follow- have a in their membership (or even 
ing the unanin,ous recommendation of a which had none at all). Zoological gardens and aquariums, however. form 

been appointed, consisting of I nlembers (later increased to 18) of the important focuses alike of zoological education and re- 

representing ten different nations, ~h~ president of the original search. Zoological gardens are maintained by the Zoological So- 
was the French zoologist. R .  Blanchard, and the set- ciety London at  Regent's park and Whi~snade,  with an aquarium 

retary the ~ ~ ~ ~ i ~ ~ ~ ,  C, 1 ~ .  stiles. ~h~ code was something of a in Regent's park. The New York ZooIogical society, with zoo- 
and power to alter it was restricted to the congress logical gardens in the Bronx, 10% maintained an aquarium in lower 

with the commission limited mainly to recommendation and inter- Manhattan. Examples of other societies maintaining zoological 
pretationj but various congresses down to that at ~ i ~ b ~ ~  (1935) gardens are: Zoological Society of Scotland. with gardens in Edin- 
made a few amendments, and the powers of the were burgh; Zoological Society of Ireland, with gardens in Dublin; 
somewhat increased. ~ ~ ~ l ~ g i ~ ~ ~  of all countries supported the Zoological Society of India, with gardens at  Alipore; Zoological 
code and followed its rules so far  as possible, but many cases Society of Amsterdam; and in the United States, the zoological so- 
proved so that they uTere submitted to the commission, 

cieties '' Philadel~hia, San Diego and Chicago. The number of 

which began to issue a series of "Opinions" (more than 150 by is large. 

rg45) ,  most of Tvhich TTere accepted and given the force of law. The more essentially scientific zoological societies fall into two 
In special cases, the commission u,as empowered to make arbi- sharply distinguished categories. The first is specifically local. 

trary decisions, and it began the compilation of an official list of as in London or Kew I'ork city. These societies may be quite in- 

generic names which was to be inviolate. A serious difficulty was formal groups of local naturalists, like the Baird club of R'ashing- 

the delay in obtaining decisions because of the infrequency of ton. D.C.. or the Kennicott club of Chicago; or they may be well 

meetings of the congress. established in buildings of their own. with libraries, museums or 

The basis of the rules is the law of priority: "The name of a zoological gardens and often with a publication, or even with sev- 

genus or species can only be that name under which it was first era1 scientiiic journals (the Zoological Society of London publishes 

designated." With the re-examination of literature and the chang- the invaluable Zoological Record ) .  

ing concepts of zoological groupings, the rigid application of this The second type of zoological society is an association of spe- 

law has been difficult and elimination of long current names has cialists in a given field, national or international in scope, that 

often been necessary. However, it has been the spirit of the rules changes its address with every change of administration. These 

that no name be changed except upon convincing evidence. Per- societies are frequently formed in order to establish and carry on a 
sonal opinion or preference has been largely outlawed and it has journ". often the principal journal in the special field. Such so- 

been necessary to disregard inferences as to an author's intention cieties do not ordinarily maintain libraries. Examples are the 

and to make judgment solely on his printed record. American Ornithologists' union, publishing the A u k ,  the British 

The law of priority is not strictly applied to family names, Ornithologists' union. with the Ibis,  and the American Society 

but they are always formed by adding idae to the root of the of Mammalogists, with the Joz~rnal of ~ l fammalogy .  National 

name of the typical genus, and subfamily names by adding inae, societies for zoology in general are represented by the American 

as Felidae and Felinae from Felis. A subgeneric name is gov- Society of Zoologists; the Deutsche Zoologische Gesellschaft; the 

erned by the same rules as those applying to generic names! but SociCtC Zoologique de France; the SociCtC Royale Zoologique de 

when written is enclosed in parentheses after the generic name, Belgique; the Nederlandsche Dierkundige Vereeniging; and the 

e.g., Felis ( L y n x )  canadensis. Zoological Society of Japan. all with important journals. 

A proper name following a specific name is that of the authority A further category of zoological associations is represented by 

or first proposer of the specific name; if his name be in parentheses the acclimatization societies. some of which maintain zoological 

it indicates that the species was originally described under a generic gardens, like the Royal Zoological and Acclimatization Society of 

name different from the one now combined with i t ;  e.g., Psittacus Victoria (Austr.), or a journal, like the SociCtC National 

linnaei (Wagler j . d'Acclimatation de France with its Bz~llet in,  published since 18 54. 

BIBLIoGRAPIIY,-See Bulletin o f  Zoological Nomenclature, published The acclimatization societies of Australia and New Zealand played 
by the International zoological commission, which may always be an extraordinary role in the establishment of foreign species of 
reached through the Smithsonian Institution of Washington or the animals in those countries, often with the most unexpected and 
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disastrous results. Many such societies were transformed in part 
into societies for the protection of native animals. Some societies 
exist for a single species of animal, like the International Society 
for the Preservation of the Wisent. Others devoted especially to 
conservation are partly or mainly zoological in their interests. 

Ornithological societies are extremely numerous. In  addition 
to the national organizations like the British Ornithologists' union 
and the American Ornithologists' union, with corresponding so- 
cieties for most nations of the world, there are state and regional 
societies, many with publications. Notable among these in North 
America are the Wilson Ornithological club, which publishes the 
U'ilson Bulletin, and the Cooper Ornithological club. with the 
Condor. The National Association of Audubon Societies, with 
headquarters in New York city, publishes the Audubon Mugazine, 
the prototype of many popular or semipopular journals for amateur 
ornithologists. Among the ornithological groups there are further 
various avicultural societies, with such notable journals as the 
Avicultural Jfagazine,  published since 1894 by the British Avi- 
cultural society. 

The nature of the study of insects. ~vi th its great initial emphasis 
on collecting, on the building up of individual collections, and thus 
on exchanges, has especially favoured the growth of the entomo- 
logical societies. Entomology, in turn, has been greatly furthered 
by the societies, especially by their provision of journals as outlets 
for publication. Some of the principal entomological societies of 
English-speaking countries, with the dates of their organization, 
are as follows: the Royal Entomological Society of London 
(1833); the South London Entomological and Natural History 
society (1872) ; the Canadian Entomological society (1868) ; the 
Entomological Society of America (1907) ; the American Entomo- 
logical society (-1859); the Brooklyn Entomological society 
(1872) ; the Cambridge Entomological club (1874) ; the American 
Association of Economic Entomologists (1889) ; the Pacific Coast 
Entomological society (1901) ; and the Hawaiian Entomological 
society (1904). 

Among the principal German entomological societies are: 
Deutsche Entomologische Gesellschaft (18j5);  Entomologischer 
Verein zu Bremen (1912) ; Verein fiir Schlesische Insektenkunde 
(1847) ; Entomologischer Verein "Iris" (1862) ; the Internationaler 
Entomologischer Verein (Frankfurt, 1886'); Entomologische 
Gesellschaft. Halle (1907); Entomologische Gesellschaft fiir 
Hamburg-Xltona (1899) ; Entomologische Gesellschaft, Leipzig 
(1875) ; Miinchner Entomologische Gesellschaft (1905) ; Deutsche 
Gesellschaft fiir Angewandte Entomologie (1913) ; and Entomolo- 
gischer Yerein zu Stettin (1838); the oldest of the entomological 
societies of Germany. Entomological societies have flourished 
in France from an early date; the Socikti. Entomologique de France 
(1832) publishes its An~iales (from 1S3zi, a Bzdletin (18963, and 
continues L7Abbei1le (1890). All of the remaining countries of 
Europe support one or more societies devoted to the study of in- 
sects: and South America adds several important societies to the 
I1st. 

Societies for the study of invertebrate animals other than in- 
sects are especially those for malacology. like the Xmerican 3lala- 
cological union (1931 ' ; the Conchological Society of Great Britain 
and Ireland (1876 i ; the Malacological Society of London (1893) ; 
the Deutsche hlalacologische Gesellschaft (1868) ; and the SociCtC 
Irfalacologique de France (18S+go ).. 

There are relatively few societies for invertebrate groups other 
than insects and mollu~ks which reflects a general neglect of in- 
vertebrate zoology. In the United States there are the American 
Society of Paras~tologists (1914) ; the Helminthological Society of 
Washington (191o) ; and the American Society of Protozoologists 
(1950). 

A nearly complete list of the zoological societies publishing journals, 
with the libraries where these may be found, is given in the Cnion List 
of Sevials (K.  P. S.) 

ZOOLOGY (ARTICLES ON). The article ZOOLOGY out- 
lines the series of discoveries on which the systematic study of 
animal life is based. and the methods by which multitudes of spe- 
cies are arrayed into larger, more inclusive evolutionary patterns. 
Authorities differ in their methods of arranging these groups be- 

cause of emphasis on different types of evidence. and classifica- 
tions are subject to change as new findings are made in the labora- 
tory and in the field. However. these working classifications have 
been an important stimulus to this research, and have brought the 
relationships between animal groups into increasingly clear focus. 

Each of the phyla into which the animal kingdom is dilrided in 
ZOOLOGY is discussed in a separate article, and other surveys deal 
with major s u b d i ~  isions. To  illustrate the method of arrangement, 
following are examples of articles on the CHORDATE phylum : 

The major division of the chordates is treated in VERTEBRATE. 
Among the articles on vertebrate groups is MAMMALIA. and among 
the articles on mammalian groups are PRIMATES, which describes 
the structures that man shares with his arboreal kin, and MAN. 
EVOLUTION OF. Individual species of primates are treated in BA- 
BOON ; CHIMPANZEE; GIBBON; GORILLA; LEMUR ; MANDRILL ; 
ORANGUTAN; etc. 

The flesh-eating mammals are described in CARNIVORE. and indi- 
vidual species in BADGER; FOX ; JAGUAR; LION ; RACCOON : W ~ L -  
RCS: WEASEL; etc. Similarly, MARSUPIALIA is supplemented by 
BANDICOOT; KANGAROO : OPOSSUM ; WOMBAT; etc. ; PROBOSCIDEA 
by ELEPHANT; MAMMOTH; MASTODON; etc.; RODENTIA by CHIN- 
CHILLA; GCINEA PIG: MOUSE; LEMMING; PORCUPINE: etc.: and 
RURIINAXT by ANTELOPE; DEER; GIRAFFE; GOAT; SHEEP. etc. 
An order of flying mammals is described in BAT. 

BIRD, a general survey of the biology of this large division of the 
vertebrates, is supplemented by SONGBIRD and individual articles 
on important species. Techniques of bird study and their history 
are outlined in ORNITHOLOGY. Related articles include AVIARY AND 

AVICULTVRE; BIRD 'IVATCHING; FLIGHT (XATURAL) ; MIGRATION, 
BIRD ; NEST ; WILDLIFE COKSERVATION : etc. 

Another major division of the vertebrates is surveyed in FISH 

and treated in detail in articles on species and genera. such as 
CHAR; COD; FLATFISH; FLYING FISH; HERRING; PERCH: PIL- 
CHARD: SALMON; SALWONIDAE; etc. RAY and SHARK describe 
these cartilaginous fishes belonging to the class outlined in CHON- 
DRICHTHYES. Related articles include AQUARIUM ; FISH C ~ L -  
TVRE : FISHERIES ; FISHING ; ICHTHYOSAUR ; OCEAN AND OCE 4 x 0 ~ -  
RAPHY: Bzological Ocennogrnphy; etc. REPTILES surveys the 
group of vertebrates that includes lizard, crocodile, snake and 
turtle. The group of vertebrates in which the frog, salamander. 
toad, etc. are included is outlined in AMPHIBIA. 

Following is an example of a group of articles from another 
phylum: ANT surveys the biology of this family of insects, and 
refers the reader to HYMEXOPTERA. a survey of the order that 
includes the bees. wasps and allied families as well as the ants. 
One of the references in this article is to SOCIAL INSECTS. which 
describes the communal organization of certain insect societies. 
The progression is to INSECT. which outlines the structures by 
which the various orders of insects are identified. and discusses phe- 
nomena and patterns of behaviour. EKTOMOLOGY summarizes the 
obiectives and methods of the svstematic study of insect life. The 
phylum to which the insects belong is outlined in ARTHROPODA. 

The articles cited in the above paragraphs represent only a 
fraction of those dealing with two of the phyla, plus a selection 
of those of general interest. Further examples are given in 
XNATOVY (ARTICLES ON)  ; BIOLOGY (ARTICLES ON)  ; GEOLOGY 

(ARTICLES ON) ; and PHYSIOLOGY (ARTICLES ON) .  
Since the topic of evolution encompasses the entire world of ani- 

mal and plant life, it is viewed from various perspectives The 
evolutionary clues contributed by fossils are discussed. in non- 
technical terms, in a section of PALAEONTOLOGY. Another simple 
introduction, from the point of view of organisms as a whole, is 
given in a section of BIOLOGY. A comprehensive survey of evolu- 
tionary theories. from pre-Darwinian insights to current interpre- 
tations, will be found in EVOLCTION, ORGANIC. The contributions 
of Darain and his successors are outlined against their scientific 
and social background in DARWIXISM. The history of the scien- 
tifically obsolete but politically important doctrine of the inher- 
itance of acquired characters is given in LAMARCKISM. 

Ecology, the science devoted to examining the interaction be- 
tween organisms and their environment, is represented by ECOL- 
OGY. ANIMAL and POPCLATION ECOLOGY. The contributions of 



ecological factors to the dynamics of evolution are illustrated in 
ANIMALS, DISTRIBUTION OF and ZOOGEOGRAPHY. Also. articles 
on continents, nations and other major areas contain descriptions 
of animal life. 

ANIMAL BEHAVIOUR discusses the study of action patterns, with 
reference to sensory capacity, inherited responses, intelligence, etc. 
Related articles include COURTSHIP. ANIMAL; HIBERNATION AND 

ESTIVATION ; INSTINCT ; MIGRATION. ANIMAL ; PLAY, ANIMAL ; 
PSYCHOLOGY, COMPARATIVE ; and SOCIOLOGY, ANIMAL. 

GESTATION PERIOD and LIFE SPAK, ANIMAL discuss the domi- 
nant biological factors involved, and give statistical tables. 

Biographical articles throw light on the backgrounds against 
which the theories of DARWIN, HAECKEL, HUXLEY, WALLACE and 
other trail blazers were developed. 

The following articles and sections of articles are recommended 
as a minimal reading list for an introduction to the elementary 
principles of zoology : ANIMALS. DISTRIBUTION OF; BIOLOGY : 
ECOLOGY. ANIMAL: Basic Reqz~ircments of Anirr~czls; E~OLUTION. 
ORGANIC; PALAEOKTOLOGY : Evolutionary Evidence; ZOOGEOG- 
RAPHY ; and ZOOLOGY. 

The technical terms of zoology need not discourage the general 
reader; they are essentially devices for compressing a great deal 
of description into the space of a single word. Even articles that 
seem at  first glance to be overly technical will be found to con- 
tain explanations of the elementary principles in nontechnical 
terms. Whether the reader's objective is extensive study or a 
quick.confirmation of fact, the Index will prove helpful; it shows 
the heading under which the topic is treated. and lists sections of 
articles as well as complete ones. 

ZOOLOGY, the study of animals. The science of zoology em- 
braces all conceivable modes of study, not only of individual ani- 
mals but of entire faunas and of the relations of animals with 
one another, with plants, and with the nonliving environment. Be- 
cause of its vast scope, zoology is usually broken up into several 
subsidiary subjects of which the chief ones are: morphology or 
anatomy, histology and cytology, embryology, paleontology, tax- 
onomy or systematics, genetics and evolution, ecology and physi- 
ology. As special articles under these names will be found in the 
encyclopaedia, only a brief survey can be attempted here of the 
main findings in the various fields of zoology. with special emphasis 
on morphology and classification. (See Organ Systems, below; 
PHYSIOLOGY, COMPARATIVE.) 

The article is divided into eight main sections, as follows: 
I.  Morphology 

11. Classification 
111. The Phyla of the Animal Kingdom 
I\'. Embrvoloev and Homoloev of the Germ Lavers 
V. Embr;olop$ and the ~ h e o r y  of ~eca~i tu la i ion  

VI. Variation, Heredity and Evolution 
VII. Ecology 

VIII. Economic Zoology 

I. MORPHOLOGY 

The study of zoology undoubtedly had its origin from the 
observation that there are many different kinds of animals. The 
more obvious and easily discovered characters that distinguish 
animals from one another are the external ones: differences in 
body shape, size and colour, character of the skin and its deriva- 
tives as scales, hair and feathers, presence of prominent sense 
organs, such as eyes and ears, and presence of legs or other ap- 
pendages. But it soon became clear to zoologists that external 
appearances alone would not provide understanding of the animal 
kingdom; thus they were driven to a study of internal structure. 
Anatomical investigations were carried out a t  first entirely by 
dissection of the animal's carcass with knives, scissors and other 
instruments, a technique that, in skillful hands. can yield an as- 
tonishing amount of accurate information but which is necessarily 
incapable of revealing many structures, either because they are 
too small to be seen or are otherwise undiscoverable. Progress in 
anatomical investigation, therefore, had to await the introduction 
of the microscope, toward the end of the 16th century. The pos- 
sibility of magnifying an animal greatly extended the scope of 
zoology, since it enabled the structure of very small animals to 

be investigated and, indeed, revealed the existence of an im- 
mense variety of microscopic animals previously unknown because 
they were too small to be seen with the unaided eye. 

Cel lular  S t r u c t u r e  of Animals.-The most important reve- 
lation of microscopical study was the discovery. through the ef- 
forts of a number of workers toward the end of the 18th century 
and during the first half of the ~ g t h ,  that animals (and plants) 
do not consist of a continuous mass of material. but that their 
substance is partitioned off by walls and membranes i ~ t o  an im- 
mense number of minute units, the cells. The cells of an animal 
are not all alike: but occur as a number of different kinds with 
appropriate functions, a condition known as differentiation. Cells 
also do not in general occur singly; but many of one kind are 
united in masses or sheets termed tissues. Organs such as the 
stomach or liver consist of two or more kinds of tissues closely 
associated. Thus, the body of an animal consists of cells com- 
bined to form tissues and organs. 

During the last half of the 19th century great progress was 
made in the study of cells. I t  was discovered that cells have 
affinities for dyes similar to those used in dyeing cloth. and that 
with the aid of such dyes the details of cell structure may be 
accentuated. Because only very thin objects can be studied with 
the microscope. a machine! the microtome. was devised by which 
small animals or pieces of larger ones could be sliced into a series 
of exceedingly thin sections, and these mounted serially on glass 
plates for microscopic examination. By the application of such 
microscopic techniques an understanding \\-as attained of the in- 
ternal structure of a great variety of animals. That branch of 
zoology which concerns itself ~ ~ i t h  tissues is termed histology 
( q . ~ . ) ,  and that which studies the fine details of cell structure is 
called cytology (9.v.). 

The discovery and study of the cellular structure of aniinals 
and plants resulted in the last half of the 19th century in a 
philosophy termed the cell theory. This theory exaggerated the 
importance of cells and considered them to be the vital units in 
which were vested all of the phenomena of life. An animal was 
regarded not as a functioning whole but merely as a collection of 
cells and its roperties merely as the sum of the properties of 
the cells. Fo 7 lowing a wide acceptance, this theory began to be 
questioned and discarded by the leading thinkers among zoologists, 
and is being replaced by the organismal conception. which main- 
tains that the cells are simply constituent parts of an animal and 
that such phenomena as growth, form. reproduction, development, 
heredity and evolution are clearly manifestations of the animal as 
a whole, and cannot be understood merely by studying its cells. 

Grades of Structure.-All combined methods of studying the 
structure of animals show that animals exist in several grades of 
structure ranging from simple to complex. Such arrangements 
are, of course, more or less artificial but they assist in enabling 
one to understand the animal kingdom. 

In the first place it was soon discovered that animals are 
divisible into two great groups, those that are made of cells and 
those that are not.' The latter group comprises a host of micro- 
scopic animals. known as Protozoa, whose substance is not parti- 
tioned into cells, and which are thus regarded simply as consisting 
of one cell. In reality: they are not equivalent to a single cell 
of other animals but constitute complete little organisms capable 
of all the functions that distinguish larger animals. Their bodies 
may be far more elaborately organized than any of the cells of 
higher animals and may contain contractile and neuroid fibrils, sup- 
porting plates and fibres of a skeletal nature, and elaborate food- 
catching mechanisms. Although sexual processes also occur among 
the Protozoa. practically all of them can reproduce simply by 
dividing into two or more parts. 

All other animals are composed of cells; although in some cases 
the cell ~r~alls may more or less disappear as the animal matures. 
These n~ulticellular animals are termed Metazoa. They are not 
only composed of cells, but their cells are differentiated into a 
number of different kinds and are associated into tissues and organs 
for the performance of different functions. A metazoan animal is 
an individual. a unit'whose cells are subordinated to the whole 
and are not in general capable of an independent existence or of 
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performing all of the necessary functions. 

I t  follows! as a necessary concomitant of the cellular differentia- 
tion of the metazoan body. that all such animals must undergo a 
process of development (see EMERL-OLOGY) during ~ ~ h i c h  this 
complication gradually arises. Although there are a number of 
cases among the Metazoa in which reproduction occurs by divi- 
sion or budding, much as in Protozoa, the lletazoa generally re- 
produce sexually. giving rise to female sex cells or eggs; and male 
sex cells or sperm. The egg is large, provided with food supplies 
in varying amounts and nonmotile. The spermatozonn is rela- 
tively very small and slender and provided ~vi th  a locomotory 
apparatus for reaching the egg. LYhen the egg is fertilized by a 
spern~atozoan, i.e., fuses I\-ith it ,  i t  starts upon a process of de- 
velopment during vihich it divides to make many cells, and these 
undergo differentiation. Ho~vever, many Protozoa also produce 
eggs and sperm and undergo some degree of development so that 
the contrast between Protozoa and hletazoa is not as great as 
assumed during the heyday of the cell theory. There are, further, 
types of colonial Protozoa that approach the metazoan condition. 

Among the Yletazoa it is customary to set off one group, the 
sponges or Porifera, from the others because of their lo~vly grade 
of organization and many peculiarities of structure. Sponges are 
little more than loose aggregations of cells covered over by an 
epithelium ( q . ~ . ) .  Although the cells of sponges show some degree 
of differentiation, they are mostly variants of amoeboid types and 
each can perform a number of different functions. Furthermore, 
sponges have no mouth or proper digestive cavity; they are per- 
meated by systems of canals through which a continuous water 
current is maintained. On these grounds sponges are separated 
as a branch Parazoa from other metazoans which are then called 
Eumetazoa or Lletazoa proper. 

The Eumetazoa all have a proper mouth and digestive tube; 
they present many grades of structural complexity of which the 
l o ~ ~ e s t  is represented by the group Cnidaria (see COELEKTERATA). 
The Cnidaria illustrate the structural plan on which the Eunletazoa 
are based and from which the more complex members can be 
theoretically derived. The cnidarians are composed essentially 
of tissues; i . e . ,  they represent a tissue grade of construction. They 
consist of tvio epithelia back to back with some sort of cement or 
connective tissue b e t ~ ~ e e i i .  The outer epithelium! the ectoderm, 
or better, epidermis. has pl.otective: nervous and sensory func- 
tions, and the inner epithelium, the entoderm, or better, gastro- 
dermis, forms a prinlitive digestive tube. Epidermis and 
gastrodermis meet a t  the mouth. Both epithelia may give off 
muscle fibres that lend the ailiinal a considerable degree of motility. 
I t  is characteristic of animals of the tissue grade of construction 
that they are built on the plan of radial symmetry or some variant 
thereof (see ~IORPHOLOGY).  Consequently they may be termed 
radiate animals or Kadiata. 

All other Eumetazoa are constructed on the plan of bilateral 
symmetry, and hence may be collectively termed Bilateria. They 
show definite differentiation into anterior and posterior ends, and 
dorsal and ventral suriaces (see hf ORPHOLOGY) . Their tissues are 
also more or less aggregated into organs so that they may be 
considered to be of the organ-system grade of construction. Be- 
tween their outer or ectodermal epithelium and inner or ento- 
dermal epithelium they have a mass of mesoderinal tissue that 
gives rise to muscles, connective tissues: and reproductive, cir- 
culatory and excretory systems (see EMBRYOLOGY). 

I t  is custon~ary to group the Bilateria on the basis of the num- 
ber and kinds of internal cavities. The lowest Bilateria, the 
Platyhelminthes or flatworms, have the same solid construction as 
the Cnidaria; i.e., there is only one internal cavity, the diges- 
tive cavity. In  the flat\~orms the space between epidermis and 
digestive epithelium is filied x i th  tissues and organs of meso- 
dermal origin. Bilateria having this kind of solid construction are 
called acoelomate. The remaining Bilateria have an extra space 
between the digestive tube and the body wall, but it appears that 
this space is not necessarily the same as to embryonic origin in 
different groups. LVhen this space is formed by the parting of the 
mesoderm so that it has mesoderm on both sides of it; the space is 
considered a true coelom. When, ho~vever, this space is a remnant 

of the blastocoel (see E~IERYOLOGY) and has mesoderm on only 
one side or on neither side of it, it is considered a false coelom or 
pseudocoelom. The Bilateria. therefore, exist in acoelomate, 
pseudocoelomate and coelomate grades. 

I t  is likewise characteristic of all Bilateria, except the Platy- 
helminthes, that the digestive tube has a rear opening, the anus. 
The presence of an anus greatly increases the efficiency of the 
digestive tube, for there is then no mixing of food in various 
stages of digestion as must be the case xvhere the digestive tube 
has but one opening, serving for both ingestion of food and ejec- 
tion of indigestible remnants. Further, in coelomate animals part 
of the lnesoderin attaches to the digestive epithelium, furnishing 
muscle layers to the latter and conferring motility upon the 
digestive tube. A feature seen in three groups of higher Bilateria 
(hnnelida, Arthropoda and Chordata) is the segmentation of the 
body, i.e., the division of the body along its main axis into a series 
of equal joints or segments, each of which contains a representa- 
tive of the various body systems (see ~ ~ O R P H O L O G Y ) .  

Organ Systems.--As already intimated all of the Bilateria are 
provided with organ systems; i.e., associations of organs for the 
performance of specific functions. The organ systems of the 
higher Bilateria are the following: integumentary, muscular, 
skeletal, nervous, sensory. digestive, excretory, reproductive, cir- 
culatory. respiratory and hormonal. These systems appear grad- 
ually in the lower Metazoa and attain their full complexity and 
functional specialization only in the higher ones. 

The integumentary system comprises the skin and its deriva- 
tives such as cuticle: scales, feathers, hair and armour (exoskele- 
ton).  The essential purpose of this system is protection against 
the external 17-orld and against drying out of internal parts. 

The muscular system consists primitively of a layer of muscle 
fibres running in two or more directions situated just beneath the 
external covering. Such a system is incapable of complicated 
movements but serves to shorten and extend the animal and to 
allow it to bend in various directions. I n  higher animals the 
muscle fibres aggregate into definite bundles or muscles that per- 
mit much more varied and exact movements. 

The skeletal system is closely associated with the muscular 
system. being in fact derived from the same embryonic source, 
and functions chiefly as a support for the musculature. The skele- 
ton. properly speaking, is an internal structure and is best il- 
lustrated in the vertebrates with their internal assemblage of 
cartilage and bones. Among the invertebrates, skeletal structures 
such as the shells of mollusks are chiefly external and, therefore, 
really belong to the integumentary system. Such exoskeleton also 
serves for muscle attachment as well as for protection. 

The nervous system is a derivative of the surface covering 
(epidermis) and functions for the correlation of body activities 
by means of its power of rapid transmission. I t  consists essen- 
tially of nervous tissue aggregated into masses (ganglia) and 
strands (nerves,). I t  is characteristic of the nervous system of 
vertebrates that it is dorsal and hollow whereas that of inverte- 
brates is ventral and solid. In  the evolution of animals the 
nervous system gradually shifts from a superficial position imme- 
diately under the epidermis to a deeper position, to the inner side 
of the muscle layer. 

The sensory system is that part of the nervous system that 
responds to external factors and transmits these responses to the 
central nervous system where appropriate action is initiated. The 
sensory system consists of a variety of nerve endings and sensory 
organs designed to be affected by particular external factors such 
as light. sound waves; odours, temperature, etc. Whereas the 
essential sensory part is microscopic. numbers of such parts may 
be aggregated with accessory structures to form conspicuous 
organs such as the eye, ear, etc. 

The digestive system in its earliest form: as seen in cnidarians, 
consists simply of the inner epithelial tube, and it has only one 
opening, the mouth. In  the metazoan series, the digestive tube 
becomes separated from the body ~vall by the formation of either 
a pseudocoelomic or a coelomic cavity and at  the same time 
acquires a rear opening. the anus. In  coelomate animals part of 
the mesoderm attaches to the digestive tube, forming muscle lay- 
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ers for the latter which then becomes capable of motility. Various 
functional regions become differentiated along the digestive tube 
in different animals, as a crop for storing food, gizzard for grind- 
ing hard food. stomach for the main processes of digestion, intes- 
tine for absorption, etc.; glands that secrete digestive enzymes 
or other substances involved in digestion occur either in the wall 
of the digestive tube or attached to it .  Among vertebrates the 
liver and pancreas are conspicuous glands that embryologically 
are formed from the lining epithelium of the digestive tube. 

The foregoing systems occur in all the Eumetazoa, but the fol- 
lowing ones are found only in the Bilateria. The excretory sys- 
tem has the function of regulating the water content of the body 
and secondarily of removing the useless products of body chem- 
istry, especially nitrogenous products. I t  consists primitively of 
secretory tubules the inner ends of mhich may be closed or may 
open into body spaces. At first the tubules obtain their excretory 
material directly from body spaces but mith the increasing size and 
complexity of the animal they obtain it from the blood and the 
internal openings then close up. In  vertebrates the tubules are 
aggregated into organs known as kidneys. 

Although sex cells occur in all groups of animals. including 
some Protozoa, a definite reproductive system n-ith ducts and 
other differentiated parts is first seen in the lowest Bilateria (flat- 
worms) and is characteristic of the Bilateria in general. Although 
very simple reproductive systems are seen in many Bilateria, in 
others the system reaches inexplicable complexity. The complex- 
ity is associated with internal fertilizatiun. i.e., the passage of 
sperm from the male to the female, and seems to indicate that 
such fertilization is more desirable than the mere shedding of sex 
cells into the water. 

The circulatory system consists of a set of tubes for distribut- 
ing respiratory gases and food and collecting waste materials; 
one or more pumping organs usually aid the process. Such a 
system is obviously necessary only to animals of some size and 
complexity because in small animals physical diffusion is adequate. 
Hence, the circulatory system is found only in the larger and 
higher Bilateria and reaches a complex development only in the 
vertebrates. I t  is filled with a iluid. the blood. which may or may 
not be red, and which travels in a circuit passing through respira- 
tory organs for the exchange of gases and close to the excretory or- 
gans for the emission of wastes. The red colouring matter found in 
vertebrate (and some invertebrate) bloods is concerned with the 
exchange of gases (sce KESPIRATIOX). 

The respiratory system is concerned with the exchange of 
respiratory gases and also occurs only in the larger and more 
complex Bilateria since such exchange takes place by diffusion in 
smaller forms. A4nimals obtain energy for their life processes by 
means of oxidation; therefore. they must continually absorb oxy- 
gen or die. Carbon dioxide is emitted as a result of the oxida- 
tion process. A respiratory system is a device for facilitating the 
absorption of oxygen and the emission of carbon dioxide. Its 
essential features are a large exposure of surface to the gases and 
thin walls to permit easy passage of gases. Hence, a respiratory 
organ is a greatly folded structure of spongy, feathery or booklike 
appearance. I t  may project to the outside and is then known as a 
gill, or it may project into the interior, forming a lung. Gills get 
their gases from the surrounding medium, usually water, and 
lungs get theirs from the air. There are often accessory mech- 
anisms for causing water to flow over the gills or for causing air 
to pass into and out of the lungs. These mechanisms are con- 
cerned with external respiration, not to be confused with the true 
process of respiration, mhich consists of the utilization of oxygen 
by the body cells. 

The hormonal system consists of a number of glands or gland- 
like bodies that have no ducts and secrete their products. called 
hormones, directly into the blood. Thus they are called endocrine 
glands or glands of internal secretion. They are best k n o w  in 
vertebrates u-here they include the pituitary body of the brain, 
the thyroid, parathyroid, the islets of Langerhans in the pancreas, 
the adrenal glands near the kidneys and the sex glands. The 
secretions of these glands are necessary for the normal growth 
and health and for the initiation and maintenance of sexual re- 

production. 
The study of hormone-secreting structures in invertebrates and 

the role of such hormones in their biology has become in recent 
years an intensive field of research. I n  crustaceans, hormones 
from secretory cells in the central nervous system have been 
proved to control colour changes, molting and growth and probably 
reproductive activity. In  insects, similar hormones of nervous 
origin control growth, molting and metamorphosis from larva to 
pupa and pupa to adult. Histologically similar neurosecretory 
cells occur in annelids and other invertebrates. See HORXONES, 
INVERTEBRATE. 

11. CLASSIFICATION 

The knowledge gained through anatomic and microscopic studies, 
plus the results accumulated in the fields of embryology (q.v.) 
and paleontology (q.v.), has enabled zoologists to classify the 
animal kingdom. Classifications Tvere of course attempted long 
before the necessary knowledge was available, but only after 
1850 was considerable agreement reached about the main sub- 
divisions of the animal kingdom. classification consists essen- 
tially of grouping together animals of like structure. Although 
seemingly simple in principle, zoological classification is exceed- 
ingly difiicult in actual practice and depends largely on the personal 
judgment of zoologists. The usual difficulty consists in deciding 
x~hen a degree of difference is sufficient to justify the making of a 
different category. The classification of so-called aberrant forms, 
i.e.. individuals or small groups of animals that do not seem to 
fit into any of the established groups, also raises great difficulty. 
As a consequence, no two zoologists or zoological texts agree in 
all details on the scheme of classification. although a considerable 
amount of agreement \vill be found. The branch of zoology that 
deals especially with classification is termed taxonomy ( q . ~ . )  
or systematics but so vast is the number of animals (probably 
approaching 2.000,ooo) that any one zoologist must limit himself 
to the taxonomy of a single group. 

T h e  Species.-Classification begins by separating animals into 
different kinds. Thus. anyone can see that the common horse is 
very much alike throughout the world and that it is different from 
the cow. This difference is expressed by regarding the entire 
population of horses as constituting one category, termed the 
species; the same is done for cows, and for other animals. A1- 
though an exact definition of the species concept has given zool- 
ogists much trouble, for practical purposes a species may be 
defined as a population or populations of animals that are alike 
in the details of their structure within close but variable limits, 
and that breed together, or can do so. 

In  the early days of classification when relatively few speci- 
mens were available for study, species seemed to be easily dis- 
tinguishable from each other. But as more and more specimens 
were collected. and as zoologists began to study actual populations 
as they exist in nature, it became apparent that the majority of 
species do not constitute a' uniform population, but comprise a 
number of geographically distributed populations that differ from 
each other in minor details. Thus, the species in many cases 
really consists of a few too many geographic races or variants, 
usually termed varieties or subspecies, many of which were for- 
merly considered distinct species because of insufficient collect- 
ing. I t  is therefore evident that to determine the content of a 
species and to distinguish species from each other, extensive col- 
lecting over the entire range of distribution is necessary. The 
interbreeding test should be applied when possible, although it is 
often obviously impractical. The breeding test is not. however, 
conclusive since individuals belonging to what taxonomists regard 
as distinct species do sometimes interbreed in nature. 

I t  is believed by most zoologists (although denied by some) 
that the geographical variants of a species represent incipient 
species, and that they will become distinct species whenever they 
cease to breed together either because of morphological divergence 
of their copulatory organs or because of behaviouristic divergence. 

T h e  Genus.-The next taxonomic category above the species, 
referred to as the genus, embraces a number of species of suffi- 
ciently similar morphology. In  short, after the species are defined 
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and delimited they are grouped together according to similarity 
and each group of similar species constitutes a genus. I t  is clear 
that whereas the species has a real existence in nature, the genus 
is a more or less arbitrary conception. How much species must 
resemble each other to justify their grouping into one genus and 
how much they must differ to justify separating them into differ- 
ent genera are obviously matters of judgment on the part of the 
taxonomist. As a result, there is a continuous process in taxonomy 
of transferring species from one genus to another. 

T h e  Scient i f ic  Name.-Since the days of Linnaeus, who in- 
vented the system, i t  has become obligatory upon zoologists to 
combine the generic with the specific name to form the accepted' 
scientific name of the animal. This procedure is termed the 
binomial system of nomenclature. The generic name is capital- 
ized; the specific name begins with a small letter. For instance, 
some of the cats have the generic name Felis, from the Latin word 
for cat. The different cats then each have a specific name. thus, 
Felis leo, the lion; Felis tigris, the tiger; Felis pavdus, the leopard; 
Felis cEomesticz~s, the domestic ca t ;  etc. The scientific name is 
constructed in Latinized form and hence is understandable through- 
out the world, whereas common names are confusing and inexact. 
and vary with language. The  scientiiic name is, therefore, a very 
useful tool, since each scientific name can designate only one 
kind of animal; what is meant by that name is apparent to zool- 
ogists throughout the world. 

H i g h e r  T a x o n o m i c  Categories.-By using more and more 
important characters as a basis for deciding resemblance, larger 
and larger taxonomic divisions can be constructed. The most im- 
portant ones in common use are family, order, class and phylum. 
A family is composed of those genera having certain characters 
in common; an order is made up of families of similar construc- 
tion. etc. If it is considered desirable in any particular case, these 
categories can be subdivided to form subfamilies. suborders, etc., 
or grouped as superiamilies. etc. Like the scientific name: the 
names of nil taxonomic categories are constructed in Latinized 
form, usually from Greek and Latin roots. The names of families 
and subfamilies must be constructed from the name of their 
principal genus ant1 must end in idue and i~zae,  respectively. No  
rulcs govern the formation of names higher than family although 
thcy generslly terminate in (1. 

The Phylum.--The highest taxonomic category of all is 
terructl tlw i~hviuin.  11 hich ~ I I L I S  constitutes the primary division of 
the anirn;~l kiiigtlom. Each phylulil is sharply characterized by a 
plan of struc.ture in the adult peculiar to it and differing from 
t h ~ ~ t  other phyla in such lyays that in general phyla are not 
de r i~nh le  from each other. As all animals are related to each 
other by descent i s c ~ ,  EI.OLPTION. OKG.INIC). it is evident t h a t  a t  
some time in its past history each phylum must have lircn 
dcri\>ed from some pre-existing phylum. and one of thc fnvourite 
armchair occupations of zoologists, especially in the past, was 
the surveying of available evidence for indications of phyletic re- 
lationships, a field of zoology termed phylogeny. The evidence 
most useiul in such phylogenetic speculation is that drawn from 
emk)ryology ic1.v. r ; ~ n d  paleontology (see PALAEOSTOLOGY 1 .  The 
facts, hone\-cr. arc so rcanty that the various schemes of inter- 
phyletic relationships that have been advanced must be regarded 
merely as suggestive. At the present time in the earth's history 
the difierent phyla of animals are widely separated from each other 
in structural plan, and no intermediates between phyla are known 
except in the case of the phyla Annelida and Arthropoda. 

I d e n t i f i c a t i o n  of Animals.- Through his knowledge of the 
structural characters on which the taxonomic divisions are based, 
a zoologist when confronted with an  unknown animal can usually 
place it a t  least to order after a brief examination. Hornever, 
the determination of the genus and species to which an animal 
belongs is generally a rnatter that calls for prolonged study, often 
with the aid of microscopic examination. because the characters 
that separate genera and species are usually minute and detailed. 
In  general, only a specialist in the group to which the animal 
belongs is competent to identify it to genus and species. and 
identifications should not be attempted by others. The correct 
identification of an  animal is of great importance in zoological 

research so that  zoologists all over the world may know mh,lt 
animal is under discussion. Very often in the history of zoology, 
heated arguments have arisen over differing research results that  
in r ea l~ ty  were caused by the fact that different species were being 
used. Experience has shoun that results obtained with one ipecles 
cannot safely be assumed to be applicable to another even cloicly 
related. species. Correct identification is also of great i tn l~ol t  llice 
in the economic relations of zoology, being the first necessarJ atep 
in the understanding and control of pests and parasites, 'znd in the 
encouragement of useful animals. 

111. T H E  P H Y L A  O F  T H E  ANIMAL KINGDOM 

The question of the division of the animal kingdom intm phyla 
is one of the greatest importance to the zoologist because such 
division really expresses the state of his knowledge of animal 
structure. development and relationships. I n  the beginning of 
the era of modern zoology, roughly from the times of Linn:~eus, 
the divisions proposed were highly erroneous, being based chiefly 
on external appearances. As discussed above, a correct kno\~-ledge 
of animal structure is attained only through dissection and micro- 
scopic examination. Embryological studies also are of the great- 
est importance ( see  below). . is  knowledge from these sources ac- 
cumulated. the phyletic arrangement was continuously altered 
by a succession of zoologists. and cannot be said to have att:iil~ed 
a stable condition even to this day. The  reasons for this are.  first 
that embryological and morphological information is still far frorn 
complete, and, second, that  opinions differ as to what characters 
are the most important in defining phyla. Some zoologists tend 
to lump groups together so as to  make a few very inclusive phyla 
and others tend to separate off various small groups as independent 
phyla. Consequently any published arrangement of phyla must be 
understood to represent merely some zoologist's opinion. 

The follo~ving scheme leans toward the separation of small 
groups as independent phyla. I t  is based on the grades of struc- 
ture discussed above. presence or absence of an  anus, kind and 
number of body spaces, etc. Wholly extinct classes are omitted. 

KINGDOM ANIMALIA 

Subkingdom I. Protozoa. .Animals consisting of one cell or of colonies 
of like cells. 

Phylum I .  Protozoa 
Subphylum I .  Flagellata 

Class I .  Phytomastigophora 
Class 2 .  Zoomastigophora 

Subphylum 2 .  Sarcodina 
Class I .  Iihizopoda 
Ciass 2 .  Actinopoda 

Subphylum 3 .  S1)orozoa 
Class I .  Telosporidia 
Class 2 .  Acnidosporidia 
Class 3. Cnidosporidia 

Subphylum 4. Ciliata or Ciliophora 
Class I .  Holotricha 
Class 2 .  Spirotricha 

Subkingdom 11. Metazoa. Animals composed of unlike cells that may 
lose their boundaries in the adult state 

Branch -4. Mesozoa. Parasitic animals composed of a surface layer 
of cpithelial cells enclosing reproductive cells 

Phylum z .  Mesozoa 
Branch B. Parazoa. Animals composed of several kinds of differ- 
entiated cells somewhat arranged in tissues; without organ systems .. . 
or mouth; porous 

Phylum 3.  Poriiera, the sponges 
Ciass I .  Calcarca 
Class 2 .  Hexactinellida 
Class 3. Demospongiae 

Branch C. Eumetazoa. hletazoa with cells arranged in tissues; 
usually also with organ systems; with mouth and digestive tract 
except when lost by parasitic degeneration; not porous 

Grade I .  Radiata. With primary radial symmetry; of the tissue 
grade of construction 

Phylum 4. Cnidaria or Coelenterata, the coelenterates. 
Kadiata with nematocysts; no ciliated plates 

Class I .  Hydrozoa 
Class 2 .  Scyphozoa 
Class 3 .  Anthozoa 

Phylum j. Ctenophora, the comb jellies. Without 
nematocvsts; n i th  eight rows of ciliated dates 

Class 1. ~entacula ta  
Class 2 .  Nuda 



Grade 11. Bilateria. Eumetazoa with bilateral symmetry or sec- 
ondary radial symmetry; with organ systems 

Section a. Acoelomata. No space between digestive tube and 
body wall 

Phylum 6. Platyhelminthes, the flatworms. No anus 
Class I. Turbellaria 
Class 2 .  Trematoda 
Class 3. Cestoda 

Phylum 7.  Nemertina or Rhynchocoela, the nemertine 
worms. With anus; with a protrusible proboscis above 
the digestive system 

Section b. Pseudocoelomata. With pseudocoelom between di- 
gestive tract and body wall; usually with anus; body clothed 
with cuticle 

Phylum 8. Acanthocephala, the spiny-headed worms. 
Parasitic worms with spiny protrusible anterior end; 
without mouth or digestive tract 
Phylum 9. Aschelminthes. Without spiny proboscis, or 
if so, not parasitic; nearly always with mouth and di- 
gestive tract 

Class I .  Rotifera, the rotifers 
Class 2 .  Gastrotricha 
Class 3. Kinorhyncha or Echinoderida 
Class 4. Priapulida, the priapulid worms 
Class 5 .  Nematoda, the roundworms 
Class 6. Nematomorpha or Gordiacea, the gordian 
worms 

Phylum 10. Entoprocta. Anterior end bcars circle of 
ciliated tentacles, enclosing mouth and anus 

Section c. Eucoelomata. With true coelom; with anus and 
organ systems 

I .  With a lophophore, a variously shaped ridge, mostly circular 
or crescentic, bearing a single row of ciliated tentacles and 
embracing the mouth but not the anus 

Phylum 1 1 .  Phoronida. Wormlike 
Phylum 1 2 .  Ectoprocta (old phylum Bryozoa in large 
part) ,  the moss animals. Colonial with gelatinous, 
chitinous, or calcareous encasements. 
Phylum 1 3 .  Brachiopoda, the lamp shells. Enclosed in 
a bivalved shell, valves dorsal and ventral. 

z. Without a lophophore; coelom a schizocoel, formed by a 
mesodermal split 

a. Body not segmented 
Phylum 14. Molluscs. 17isceral mass covered by a body 
fold, the mantle, that secretes an external shell of one 
or more pieces; coelom usually reduced 

Class I .  Xplacophora 
Class 2 .  Polyplacophora 
Class 3. Monoplacophora 
Class 4. Gastropoda 
Class j. Scaphopoda 
Class 6. Pelecypoda 
Class 7. Cephafopoda 

Phylum I S .  Sipunculida. Wormlike with introversible 
anterior part ; anus anterior, dorsal. 

b. Segmented 
Phylum 16. Annelids, the annelids. Worms, with long 
jointed bodies, but without jointed appendages 

Class I .  Archiannelida 
Class 2 .  Polychaeta 
Class 3. Clitellata 
Class 4. Echiurida 

Phylum 17. Arthropoda, the arthropods. Mostly not 
wormlike, body bears jointed appendages 

Class I .  Onychophora 
Class z .  Tardigrada 
Class 3. Crustacea 
Class 4. Arachnids 
Class 5 .  Pentastomida or Linguatulida 
Class 6. Pycnogonida or Pantopoda 
Class 7 .  Pauropoda 
Class 8. Diplopoda 
Class 9. Symphyla 
Class 10. Chilopoda 
Class 11. Insecta 

3.  Without a lophophore; coelom an enterocoel, formed by 
outpouchings of the digestive tube 

a.  With secondary, usually pentamerous radial symmetry; 
with a water-vascular system 

Phylum 18. Echinodermata, the echinoderms 
Class I .  Crinoidea 
Class 2 .  Holothuroidea 
Class 3. Echinoidea 
Class 4. Asteroidea 
Class 5 .  Ophiuroidea 

b. Bilateral symmetry retained throughout life 
Phylum 19.  Chaetognatha, the arrow worms. Trans- 
parent, pelagic wormlike animals, with grasping spines, 
without gill slits or endoskeleton. 

Phylum 20. Hemichordata. Wormlike, not transparent 
or pelagic, u-ithout grasping spines 

Class I .  Enteropneusta. With gill slits, without ten- 
taculated arms. 
Class 2 .  Pterobranchia. With or without gill slits, 
with a pair of tentaculated arms. 

Phylum 21. Chordata. Not wormlike, adults with gill 
slits or vertebral column or both 

Subphylum I.  Urochordata or Tunicata 
S u b p h ~  lum z .  Cephalochordata or Acrania 
Subph>lum 3. 1-ertebrata or Craniata 

Class I .  Agnatha 
Class 2 .  Placodermi 
Class 3. Chondiichthyes 
Class 4. Osteichthyes 
Class j. Amphibia 
Class 6. Reptilia 
Class 7. Aves 
Class 8. Mammalia 

The systematic position of the  three groups, Tardigrada, 
Onychophora and Pentastomida, here placed under Arthropoda, 
is still unsettled. By many these groups are  considered independ- 
ent phyla. others would dispose of them as subphyla under 
Xrthropoda. For further information about the phyla, special 
articles in the encyclopaedia should be  consulted. 

IV. EMBRYOLOGY AND THE HOMOLOGY OF THE 
GERM LAYERS 

Animals in general develop from a single cell, the  egg, which, 
a f ter  being stimulated b y  fusion with a sperm, enters upon a 
reillarkable process of embryonic development in which the 
definitive characters gradually make their appearance. When this 
process was studied in many diverse animals, zoologists began 
to realize that  certain similarities obtain throughout the animal 
kingdom. First the egg undergoes cleavage, dividing u p  into a ball 
of many cells. A two-layered condition, the gastrula, follo~vs, 
in which the embryo consists of a n  outer epithelium, the ectoderm, 
and an inner epithelium or,  in some cases, a solid mass: the 
entoderm. The manner of origin of the  entoderm is varied, but  
great importance has been attr ibuted b y  some zoologists, notably 
Ernst  Haeckel, to  one particular method. that  of invagination, or 
the bending inward of the outer epithelium. Haeckel? and after 
him most zoological texts, considered invagination to  be the 
original and primary method and other methods derived and 
secondary. This proposition is open to grave doubt, but  i t  is 
probably impractical to  ascertain what was the original method 
of entoderm formation. 

Following the establishment of the gastrula stage, the next 
general step in development is the formation of a tissue between 
the ectoderm and the entoderm, termed the mesoderm. Here  
again varied modes of formation of mesoderm are seen in differ- 
ent animal embryos, but most prominence was given in zoological 
theory to  one particular method, the enterocoelous method, in 
which the mesoderm arises by  the outpushing of pockets from 
the entoderm. Again the primary nature of the enterocoelous 
method may be seriously questioned, but  the determination of 
the original mode of mesoderm formation is probably a n  im- 
possibility. 

Ectoderm, entoderm and mesoderm are  known as the germ 
layers, and from them all of the tissues and organs of the  adult  
animal are derived, chiefly by processes of folding and migration. 
Their role in the production of adult structure is generally much 
the same throughout the animal kingdom. The ectoderm fur- 
nishes .the surface covering of the  animal (epidermis), and also 
the nervous system and the nervous par t  of the sense organs. 
The entoderm furnishes the lining epithelium (gastrodermis) of 
the digestive tract  and the epithelial cells of various outgrowths 
of the digestive tract ,  such as the liver, pancreas and other 
glands. All the tissues and organs between the epidermis and 
gastrodermis are of mesodermal origin; i.e., the muscles and con- 
nective tissues, the bones and cartilages of the skeleton, and the 
circulatory, excretory and reproductive systems. I n  coelomate 
animals; the mesoderm separates into a somatic part ,  which fur- 
nishes the muscles of the body wall and also the skeleton, and 
a splanchnic part, which attaches to  the  viscera and provides 
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their muscular layers. The space between the somatic and 
splanchnic mesoderm is the coelom. 

These facts are certainly very striking and have led to an 
important zoological theory termed the homology of the germ 
layers. This theory states that development by means of germ 
layers is fundamental throughout the multicellular animals; that 
the germ layers \yere originally (if not 1101t7j formed in the same 
way t.hroughout the LIetazoa; that each of them produces the 
same organs wherever found; and that in short there is complete 
morphological correspondence between the same germ layers in 
different animals. Different grades of construction are regarded 
as representing different stages in germ-layer formation. The 
coelenterate or tissue grade corresponds to the gastrula or two- 
layered stage of development; the acoelomate or flatworm stage 
corresponds to the stage after the mesoderm has arisen but has 
not yet divided into somatic and splanchnic layers. etc. 

Germ-layer theory prevails in embryological teaching to the 
present time and certainly constitutes an orderly method of 
presentation of the subject. The theory has, however, been sub- 
ject to severe criticism in recent years; and it is not yet clear to 
what extent it will survive. In  regard to early embryonic stages, 
it must be admitted that the actual modes of formation of the 
germ layers and the processes of early development are extremely 
varied, and it is impossible on the available facts either to affirm 
or deny some original uniform method of germ-layer formation. 
There is, however, undoubtedly, a marked similarity in the later 
developmental stages and the manner of formation of many 
organs among the Bilateria. 

The main criticisms of the germ-layer theory come from the 
field of experimental embryology (9.v.). Transplantation experi- 
ments hare shown that in early embryonic stages of many ani- 
mals, pieces of germ layers when transplanted into appropriate 
sites may be caused to develop into organs that would normally 
colile from some other germ layer. As development proceeds, 
this is no longer possible, for the fate of embryonic regions be- 
comes more and more fixed and in the case of some animals is 
fixed at  very early stages. These experiments cannot, therefore, 
be regarded as overthrowing the germ-layer theory. They con- 
firm what observation had shown, namely, that the early stages 
are labile and do not conform in different animals but that the 
later stages do show the uniformity of d-evelopment demanded 
by the theory. I t  therefore seems probable that the germ-layer 
theory in its broader aspects xi11 remain a permanent part of 
zoological science. 

V. EMBRYOLOGY A N D  THE THEORY OF 
RECAPITULATION 

The similarity of embryological processes throughout the 
Bilateria suggests some underlying principle! and this principle 
is to be found in the phenomenon of evolution (see E ~ O L U T I ~ K ,  
OKGAKIC). The resemblance between lower animals and the em- 
bryos of higher ones had, however: been noted long before Charles 
Darwin enunciated the theory of evolution in 1859, especially by 
J. F. Meckel. 1821, A. E. R. A. Serres, 1842! and Karl Ernst von 
Baer. 1828. Baer formulated his observations on development 
in four " l a ~ ~ s , "  of which the fourth one states that the young stages 
of higher animals resemble the young stages of lower ones. Fol- 
lowing the publication of Darwin's book, Tlze Origilz of Species, the 
concept of evolution as an explanation of the elnbryonic stages 
through which higher animals pass was first advanced by Fritz Miil- 
ler, 1864, and advocated by Haeckel, beginning in 1866. Haeckel 
had a gift for trenchant phrases, and zoology became thoroughly 
imbued with his formulations of the relation between evolution 
and development. Haeckel's generalization is, in effect! that an 
animal in its development passes through stages representing the 
ancestors it had during its evolution from lower animals. This doc- 
trine is termed recapitulation or the biogenetic law. and was epito- 
mized by Haeckel in such phrases as "ontogeny repeats phylogeny," 
and .'phylogeny is the mechanical cause of ontogeny," etc. 

As already noted, the general resemblance of enibryonic stages 
among animals is not to be doubted, and is particularly marked 
among the members of a given phylum; neither is it to be doubted 

that evolution: i.e., descent from a common ancestor, is the ex- 
planation. However. there has'been a great deal of argument 
as to the correctness o i  Haeckel's theory; i.e., as to whether or not 
it is true that embryonic stages represent adult ancestors. The 
accumulated facts and arguments indicate that the relation between 
evolution and embryology does not follo~v any one rule but is a 
combination of several different kinds of rules. In  some cases 
development follo~vs ancestral stages up to a very late period. then 
adds on a new stage that makes the animal different from its 
ancestors. This type of development most nearly conforms to 
Haeckel's recapitulation. I n  many other cases. ho~vever; the 
development diverges from the ancestral pattern at  an earlier time, 
sometimes 17ery early in development. Or, ancestral stages may 
be omitted at  the end or -in the middle or even very early in de- 
velopment. The order of de\-elopment may also be altered so 
that events may occur in a different order in the descendant than 
they did in the ancestor. Finally, many embryos exhibit adaptive 
structures that have no rela,tion to any ancestor but are concerned 
~ ~ i t h  embryonic life. 

I t  appears clear enough that Haeckel's formulation was alto- 
gether too narrow, and it is probable that no embryonic stage ever 
represents an exact duplication of an adult ancestor! although 
very considerable resemblance may obtain in some cases. I t  is 
more common for embryonic stages of the descendant to re- 
semble embryonic stages of the ancestor. Phylogeny is not the 
cause of ontogeny but rather phylogenetic progress, i.e., the 
evolutioll of new types, is brought about by deviation from the 
ancestral pattern during the course of embryonic development. 

Ancestral reminiscence during development is then a general 
zoological principle; commonly this reminiscence concerns the 
embryonic or larval stages of the ancestor rather than the 
ancestor itself. Ancestral reminiscence has been of the greatest 
value in working out relationships especially among the inverte- 
brates. In  vertebrates there is an extensive fossil record and 
fossil findings have given zoologists a fairly complete story of 
the evolution of the main vertebrate groups. But invertebrates 
often have no hard parts preservable as fossils and in general 
paleontology has been of little value in determining relationships 
among thern. Hence. embryology is the chief tool for elucidating 
phylogenetic problems in the invertebrates. I t  is in fact a truism 
that a group is not understood in its relations to other invertebrate 
groups until the embryology of several members has been thor- 
oughly worked out. Many examples could be cited of the solving 
of the taxonomic position of aberrant forms by means of their 
embryology. Thus Sacczllilza and related forms are very degen- 
erate parasites of crustaceans, being reduced in the adult state to 
a nearly structureless sac with rootlike extensions into the host's 
tissue. I t  would be impossible to determine the taxonomic posi- 
tion of these parasites by study of their anatomy;. but when i t  is 
found that their development closely follows t h a ~  of barnacles, no 
doubt remains that they are degenerate barnacles. 

VI. VARIATION, HEREDITY, A N D  EVOLUTION 

As seen above, hereditary factors play an important role in 
embryonic development; but as shown by the work in experi- 
mental embryology (q.v.), environmental influences are also 
operative. The study of the roles of heredity and environment 
in the production of the characters of the species and the mecha- 
nism of such production constitutes one of the most important 
branches of zoology, generally termed genetics. I t s  end and aim 
may be stated to be an understanding of the lnechanism of heredity 
(q.v.) under specific conditions, and thereby of evolution (see 
EVOLUTIOK, ORGANIC). 

Variation.-So two animals, even belonging to the same 
brood: are alike; although exhibiting a close similarity to  their 
parents and to one another, each mill differ from all others to  a 
small extent or solnetimes they may vary considerably in one or 
many respects. Such diEerences between individuals of the same 
species or variety is termed variation and the investigation of 
the nature and causes of these variations and of the manner and 
the extent to which they are passed on from one generation to 
the next is the main subject matter of genetics. The inheritance 



of variations is studied by breeding experiments; variation as i t  
exists in a given population is studied by ~nathematical methods 
of the type knon-n as hiometrical. Measurements are made of 
various characters in a large number of individuals of a popula- 
tion and the data so obtained are tabulated to show the number 
of indil-iduzls exhibiting each of certain measurements. Such 
tabulations can then be graphed and a curve obtained. This 
curve of \,ariation usually conforms to a definite symmetrical 
shape, rising to a peak and descending again. Such a normal 
curve o i  variation means that most of the individuals of a popu- 
lation fall n-ithin certain measurements, as length, for instance, 
and that especially long or short individuals are fen. in number. 
The  normal curve of variation implies that the variations it 
records are due to chance events. Deviation froill such a normal 
curve indicates that some factor is operative to distort the curve, 
or that the population being studied is not uniform but consists of 
tn-o or  more groups. Such studies of animal,populations, termed 
bionletry. are of great value in both pure and applied science. 

Types  of Variation.- It is necessary for the geneticist and 
the systematist to evaluate properly the variations within a 
population and to differentiate those associated with age, sex 
or habitat from hereditary variations that occur by chance with- 
out relation to obvious factors. There are in general two sorts 
of variation: those that do not involve an hereditary alteration, 
ternled phenotypic variation, and those that result from hered- 
itary alteration. termed genotypic. 

P h e n o t y p i c  Variation.- This may concern various stages in 
the life cycle, seasonal variations in the same individuals and 
changes impressed on the individual during its life by environ- 
mental conditions. Examples of these may be given. Many 
animals a t  birth or hatching bear little resemblance to  their 
parents, and in the past were often regarded as distinct species 
until the life history of the animal in question \\-as worked out 
and the juvenile or larval form traced to the adult condition. 
For instance. the common fresh-water eel. Angzlilla, passes 
through a transparent ribbonlike oceanic stage termed Lepto- 
cephalus. Leptocephalus was considered to be a distinct kind 
of fish, whose relationship to eels was not suspected, until 
Johannes Schmidt of Denmark discovered that Leptocephalus 
is a juvenile stage of rtngr~illa. Crawling caterpillars bear no 
resemblance to the butterfiies or moths into which we know they 
develop. Parasitic worms may have as many as four different 
juvenile stages in different hosts. As these juveniles bear no or 
little resemblance to the adults, mere study of them does not 
suffice to determine to what adults they belong and such infor- 
mation is assembled only by laborious isolation studies and feed- 
ing of juveniles to appropriate parasite-free hosts. 

The colours and colour patterns of many animals change with 
age and sexual'maturity. The  soft down of feathers or hair at 
birth or hatching gives way first to the juvenile and later to the 
adult plumage or pelage, differently coloured or patterned. Some 
plumage or pelage colour changes result from the wearing off 
of feather or hair tips. Rlany male animals assume a resplendent 
nuptial dress during their breeding season and may also develop 
structural features that are lost again in the off season, as the 
horns of some mammals and thickened skin areas termed pearl 
organs of fishes. 

Seasonal changes in colours and shape are of common occur- 
rence. Where several broods are born within a year, as in in- 
sects, broods produced a t  different seasons may differ so much 
as to be originally regarded as distinct species. Many small ani- 
mals of open waters have summer and winter forms of different 
shape; commonly the summer form sholvs increased body sur- 
face as compared to volume and the '  winter form shows the 
reverse effect. Thus, water fleas such as Dapknia and Bos?ni?za 
tend to develop taller shapes with longer spines in summer, more 
rounded heads and shorter spines in winter. The factors opera- 
tive are believed to be quantity of food. and changes in the 
density and viscosity of the 11-ater, requiring new shapes to in- 
sure body stability. Seasonal colour changes are well known in 
arctic animals, such as the varying hare, ermine, ptarmigan and 
arctic fox that are white in winter, bro~vnish during the summer. 

l l uch  seasonal variation is related to temperature. Thus the  
Himalayan rabbit is XI-hite except for black ears, feet and tail. 
If hair is plucked from the white parts and the animal placed 
in the cold n-hile the new fur is growing out. this comes out black, 
not white. Conversely. hair plucked from the black parts grows 
out white if these parts are kept Tvarm by bandages. I t  is known 
that fishes tend to have more vertebrae and more scales along 
the lateral line in the colder parts of their range. The experi- 
ments of Llordecai Gabriel demonstrated that if the eggs of the 
fish F z l ~ z d m l ~ ~ s  from the same batch are reared a t  difierent tem- 
peratures, the number of vertebrae formed is greater the lower 
the temperature. This result probably comes from a slom-ing down 
of development by the cold a t  a critical time. 

Members of the same species may show much variation 
throughout their range as a result of local conditions. This is 
very true of corals, for instance. since the same species may grow 
into tall branching shapes in still water, massive rounded shapes 
in surf. Rlollusks also show great variation of shell form in 
different environments. These variants, termed ecophenotypes, 
\\-ere formerly regarded as of taxonomic worth and often very 
many scientific names were created for what are now known to be  
merely phenotypic variants of the same species. 

I n  the above examples identity of genetic constitution is as- 
sumed. The changes recorded are phenotypic changes of the  
same genotype, that is, of the same hereditary constitution. 
\Vhether a given change ic, phenotypic or not can, however, be 
determ~ned only by breeding experiments under varieties of 
environment. 

Geno typ ic  V a r i a t i o n ;  M e n d e l i a n  Inheritance.-Geno- 
typic variations are new alterations that are inheritable. Whether 
a given variation is genotypic or not cannot be determined by 
mere inspection of the animal but only by painstaking breeding 
experiments under controlled environmental conditions. Years 
of inten~ive breeding experiments on various plants and animals 
led to the conclusion that hereditary characters are vested in the  
chromoson~es of the nucleus, in the submicroscopic part.icles 
termed genes of which these chromosomes are constituted (see 
HEREDITY). I t  is these genes that are directly transmitted to the  
offspring in the nuclei of the egg and the sperm \\,hose fusion 
begins the new individual. The characters that are represented by 
these genes are inherited, but they do not come to  expression 
unless the environmental conditions are right for their appear- 
ance. Among the better known inheritable characteristics of 
animals transmitted by genes are eye colour, hair colour, hair 
shape, skin colour. body form and proportions, length of limbs, 
hands, feet, tail, and various diseases and defects, as well as varying 
degrees of immunity to disease. 

The manner of inheritance of such characters and of ,geno- 
typic variations in general is that termed lllendelian because i t  
was first formulated by Gregor Mendel, an abbot of Briinn. Aus., 
in 1865 as a result of his experiments in  crossing garden plants 
in the garden of the monastery. His experiments remained un- 
appreciated until 1900 when they were simultaneously repeated 
by several biologists. Thereafter an  enormous amount of work 
was done on Mendelian inheritance, for the details of which see 
the articles HEREDITY; YARIATION. 

A very striking part of the Mendelian work was the elucidation 
of the mechanism of sex differentiation. I t  was foulld that there 
is a chromosomal difference between the sexes. I n  some animals 
two kinds of eggs and in others two kinds of sperm, as to  their 
chromosomal content, are produced, and whether a given fertili- 
zation  rill result in a male or a female offspring is determined a t  
the time of fertilization by whatever chromosomal combination 
happens to ensue (for complete explanation see articles CYTOL- 
O G Y :  SEX). 

Bisexual reproduction is of the greatest importance in increas- 
ing the variability within populations. Geneticists are agreed 
that nearly all genetic factors are located in the chromosomes 
and that normal individuals 'of sexually reproducing species have 
two chromosome sets, one from each parent;  i.e., each chromo- 
some occurs in duplicate as a result of the fertilization process. 
During the formation of the sex cells of an individual the dupli- 
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cate chromosomes and duplicate genes become segregated in a 
chance manner into the sex cells, for these have only one chromo- 
some set (see CYTOLOG~-j .  Thus an indefinite number of gene 
combinations is possible. In  reference to man with his two sets 
of 24 chromosomes it is said that exactly the same genic constitu- 
tion has never appeared in t ~ v o  individuals, except in the case of 
identical twins that come from one egg. 

Hered i ty  a n d  Environmet1t.-Every character of an organ- 
ism is the product equally of its inheritance and of the environ- 
ment under ~vhich the character develops and matures. Some 
characters reappear regularly in successive generations because 
the stimuli necessary for their appearance are always operative 
in their environment. Often certain temperatures are required 
for the appearance of both phenotypic and genotypic characters. 
TVhat is really transmitted is the ability to respond to given en- 
vironmental factors; but the specific response that occurs in a 
given case is determined by the hereditary constitution. 

For exact studies of environmental effects in the individual's 
life it is necessary to start with material of identical genetic 
constitution. Some of the best information on the heredity 
v. environment question was accumulated by the study of identi- 
cal human twins reared apart from early life. Identical human 
twins come from the same fertilized egg, hence have the same 
genic constitution. Data were collected by H. H. Ne~vman of The 
University of Chicago on jo pairs of identical twins reared together 
and 2 0  pairs reared apart. T\vins reared apart were, on the aver- 
age, no more different in measurable physical characters than those 
reared together, except for body weight which was found to depend 
on food, health and amount of physical exercise. However, the 
average difference in the I.Q. of twins reared together was 5.3 
points and for twins reared apart 8.2 points: an excess of nearly 
3 points. The average difference in scholastic achievement for 
twins reared apart was more than twice as great as for twins reared 
together, an indication that achievement tests register differences 
in schooling more accurately than do ability tests. Newman 
found much evidence that differing environments had resulted jn 
marked personality differences despite identical genetic constitu- 
tion. These results, although only preliminary, give great en- 
couragement in the direction of human improvement through 
education and environment. 

I n h e r i t a n c e  of Acqui red  Characters.-Since ancient times 
there has been a general popular belief in the theory that char- 
acters acquired during the lifetime of an individual can be in- 
herited. and that thereby an improvement or alteration in a desired 
direction is possible. This theory is termed Lamarckism because 
it was expounded particularly by Lamarck in 181 j, although it 
ivas not exactly original with him. Lamarckism states that every 
animal tends to change its structure and habits during its indi- 
vidual existence in such ways that it becomes better fitted lor 
life under the conditions to which it is subjected. If the char- 
acters so acquired be transmitted to offspring v;hich in turn 
become modified in the same direction. there will in time arise a 
group of individuals differing from the original progenitor and 
better adapted than it was for the conditions in question. The 
theory thus particularly seeks to explain the origin of adaptive 
characters. Adaptation is certainly an outstanding phenomenon of 
nature; that environment can alter the structure and habits of ani- 
mals within their lifetime is also an established fact and comes 
under the head of phenotypic variation discussed above. The difi- 
culty of the theory centres around the possibility of the inheritance 
of such environmentally induced alterations. .It the present time 
such inheritance is believed to be impossible; therefore, the theory 
of the inheritance of acquired characters has been abandoned 
by practically all biologists. 

Despite the unanirnous rejection by western geneticists of the 
inheritance of acquired characters from a simple inability to find 
any evidence in favour of it ,  the inheritance of acquired characters 
mas accepted by fiat in the Soviet Union and its satellites after 
World Il'ar 11. Mendelian genetics, as developed by western sci- 
entists, was officially rejected because of an alleged conflict be- 
tween it and Marxist teachings. Later it appeared that this 
extreme position was being somewhat modified (see HEREDITY: 

Soviet  Genet ics) .  For accounts of the state of genetics in the 
Soviet Union in the 195os, see Death of a Science in Kz~ss in ,  edited 
by Conway Zirkle, and Heuedity, East and W e s t ,  by Julian Huxley. 

Mutations.- Inheritable alteration is now believed to be en- 
tirely of the nature of mutation, which is another name for geno- 
typic variation. PIutations, in the present sense of the word, are 
caused by change, probably chemical, in a single gene, or by 
chromosomal changes such as losses, multiplications, rearrange- 
ments of genes. recombinations, etc. Mutations occur in all de- 
grees from those so slight as to be unnoticeable in ordinary genetic 
work to conspicuous variations. The cause of mutation is not 
known, although mutations have been induced by the action of 
X-rays and other radiations on organisms at critical periods in the 
ripening of their germ cells. I t  is firmly believed by geneticists 
that mutations are of chance nature and have no direct relation to 
environmental factors. (See  further VARIATION.) 

E v o l u t i o n ;  N a t u r a l  Selection.-The principle of evolution 
is the most important contribution of zoology to general science 
2nd to civilization. Evolution is the doctrine that all organisms :Ire 
related to each other through common descent and that the differ- 
ences that now exisc ltetxveen the many species of animals and 
plants have arisen through hereditary alteration of pre-existing 
forms. Evolution is defined by Theodore Dobzhansky as a change 
in the genetic co~nposition of populations so that dissimilarities 
develop between the ancestral and the descendant populations. 
Evolution as a constant process of nature is supported by such in- 
numerable facts that it is unanimously accepted by biologists as a 
fundamental principle of biological science. The principle of evo- 
lutionary change has also been incorporated into almost every field 
of human thought and endeavour, and everywhere has acted as a 
clariiying leaven. I t  is necessary to distinguish clearly between 
evolution as a phenomenon of nature and the mechanisnl by which 
evolution takes place. Too often there is confusion in the popular 
mind between these two matters. Evolution is regarded by biolo- 
gists as an established fact, but the mechanism by which it occurs 
is still under investigation. 

Although the idea of evolution has been expressed by a long 
chain of his predecessors, it was first clearly expounded by Darwin 
in 18j9 in his book T h e  Origin of Species. Darwin was concerned 
primar~ly with finding a mechanism by means of xhich evolution 
could occur and. by analogy with selection practised by man in 
breeding domestic animals. Darwin postulated a selective action 
of nature. Darwin based his theory of evolution by natural selec- 
tion on the observed Eacts of variation and of excessi\~e reproduc- 
tion in nature. -1s already noted every species tends to vary within 
limits; also, every species tries to reproduce in unlimited numbers 
so that i f  unchecked. even slo~vly reproducing animals ~ ~ o u l d  in a 
relatively short time populate the earth. As this does not occur, 
there must be factors limiting the survival of offspring, and these 
factors consist of competition for food and space. depletion by 
enemies and parasites. etc. I n  this struggle for existence it seemed 
to Darn-in that variations, even slight ones. might play a decisive 
role in preserving some individuals while others perished. Any 
(genotypic) variation that is a t  all advantageous will have survival 
value and the individual possessing it will have more chance to live 
and to pass on its advantageous variation to its offspring than tvill 
individuals lacking such variation. I n  this way there is an accumu- 
lation of variations, and this eventually leads to the establishment 
of new varieties and species. providing isolation occurs to prevent 
the ~viping out of the new characters by crossbreeding ~ v i t h  the old 
population. By isolation is meant any factor that prevents cross- 
breeding. Such isolation may consist of physiographical features 
such as mountains or water courses that form barriers against inter- 
breeding; or it may consist of variations in the sexual apparatus 
or in sexual behaviour that make mating physically or psycho- 
logically impossible. 

After the theory of evolution by natural selection had suffered 
some decline, selection again came into promirience as a factor in 
evolution. Acceptable evidence was found of the actual opera- 
tion of natural selection in wild populations. Natural selection 
operating on chance genotypic variations remains the best ex- 
planation of adaptation. The modem view of evolution holds 
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that it is the joint product of mutation and selection plus isolat- 
ing mechanisms (ecological, geographical or sexual) that prevent 
the new gene patterns from being swamped by interbreeding nith 
the old. Population size has also been shown to be an important 
factor. and restricted populations appear to be most favourable 
for progressive evolution. The study of population dynamics is 
becoming of increasing interest and importance in the fields of 
genetics and evolution. See further EVOLUTION, ORGANIC. 

VII. ECOLOGY 

What is generally termed natural history or observation of 
the habits and behaviour of animals in nature has undoubtedly in- 
terested man from the daxm of civilization. But toward the end 
of the 19th century this type of zoological study more or less 
fell into disrepute as not sufficiently scientific. Zoologists were 
more or less divided into tn.0 camps: those that studied morphol- 
ogy and taxonomy, and those that were experimentalists sub- 
jecting animals or their parts to laboratory study. The latter 
increased rapidly at  the expense of the former and neither left 
much room for natural history in its old form. At the beginning 
of the 20th century there emerged, however, ecology (also called 
bionomics), xvhich has been defined as scientific natural history 
and which has progressively increased in importance. (See 
ECOLOGY. ANIMAL; POPULATION ECOLOGY.) Ecology is the study 
of animals as they exist in their natural environment. The sub- 
ject naturally divides itself into two parts: the study of the en- 
vironment and the study of the animal in its environment. 

Environments.- Evidently the complete study of environ- 
ments is a complicated matter, depending in many cases on the 
availability of appropriate methods and apparatus. The environ- 
ment is composed of physical, chemical, geological, geographical 
and meteorological factors as well as biological factors in the for111 
of other plants and animals and their products. These factors re- 
quire to be studied not only at  any one time but also through 
daily. seasonal and annual cycles. 

Environments are broadly classifiable into marine, fresh-water 
and terrestrial; each of these of course comprises numerous sub- 
sidiary environments. The study of the marine environment has 
reached the status of a branch of zoology, termed oceanography 
(see OCEAK AND OCEANOGRAPHY). I t  involves such matters as 
currents and circulation, depths and bottom contours. types of 
bottom, temperature a t  various regions and depths. penetration 
of light with reference to depth. dissolved gases a t  various depths. 
salinity and chemical composition in general and variations of 
organic substances or material produced by biological action. 
Many of these changes need to be follon-ed through daily, sea- 
sonal and annual cycles. The animal life of the ocean is divisible 
into the pelagic forms living free in the water and the benthonic 
forms inhabiting the bottom. Each of these is again subdivisible 
on the basis of depth. Thus the pelagic animals fall into epi- 
pelagic, inhabiting surface ~i-aters to moderate depths, and bathy- 
pelagic, or deepx~ater, categories. The ocean bottom is usually 
divided into the littoral zone (shore to zoo m.) ,  the archibenthal 
(200 to 1.000 m.) ,  and the abyssal zone or deep bottom. 

Brackish water or water of lox~ered salinity a t  the mouths of 
rivers offers special ecological problems. Animals inhabiting such 
areas must be able to endure great changes of salinity and osmotic 
pressure. Study of the mechanism of such adjustment may t h r o ~ i ~  
light on how marine animals mere able to enter fresh waters and 
establish themselves therein. 

Fresh-water habitats are of two general types, standing or 
lentic waters and running or lotic waters. The former embraces 
the large lake, small lake! pond, swamp, pool series: and the 
latter the brook, stream, river series. Here, too, of course, there 
are numerous localized environments as a rapids in a stream. 
Seasonal changes are of particular importance in the lentic series 
and many fresh-water animals show marked annual cycles that 
contrast x~i th  the uniformity of existence in the sea. 

Terrestrial environments are more varied and present more 
difficult conditions for aniinala than do aquatic environments, and 
vegetation plays a predominant role in them. In fact, the subdi- 
visions o f  land faunas practically coincide with those of the flora, 

and the latter in turn depend upon climatic and physiographical 
features, notably temperature. rainfall and quality of the soil. 
Land habitats vary from bare areas such as sand dunes. rock out- 
crops, snow fields and glaciers, the Arctic and Antarctic circles 
and alpine summits, through areas of scant vegetation such as 
deserts, subalpine zones, high latitudes and treeless areas (grass- 
lands, prairies. plains, steppes), to regions of small trees (thorn- 
bush, etc.) and forests. Each terrestrial habitat is of course zoned 
horizontally into such strata as the air, taller vegetation, shorter 
vegetation, ground surface and subterranean stratum. 

Faunas.-The sum total of the animals inhabiting an area is 
termed the fauna. The ocean has the richest and most varied 
fauna, presumably because o l  the uniformity of conditions therein. 
The ocean fauna is broadly characterized by an inability to with- 
stand extreme changes of conditions. by the lack of protective 
devices against exposure, such as cysts, by the frequency, espe- 
cially among pelagic animals, of a delicate. transparent construc- 
tion, and by the frequent production of free larval stages. 
Fresh-water animals must be able to withstand much greater 
ranges of conditions than do marine animals, especially tempera- 
ture, evaporation, and alterations of acidity and alkalinity. 
Further, the fresh-water medium has a lower osmotic pressure 
than that of the body fluids of fresh-water animals, and means 
must be present to prevent excessive hydration of the body. Fresh- 
water animals provide against extremes of temperature and 
drought by protective devices such as encystment or production 
of hard-shelled eggs or other reproductive bodies, or by habits of 
hibernation or estivation; free larval stages are in general absent. 
Air-breathing types are common among fresh-water animals but 
rare in the ocean. Fresh-water animals also are subjected to 
greater turbidity and more concentrated organic decay than are 
marine fauna. and many are adapted for living in muck practically 
devoid of oxygen. Conditions encountered by land fauna are 
even more difficult, despite the advantage of abundant oxygen. 
The great danger is that of xa te r  loss so that land animals. unless 
they live in very humid places, must be protected against evapora- 
tion; hence the characteristic coverings of scales, hairs, fur. etc., 
or the hardened exterior as in insects. They must also be adjusted 
to a xide range of temperature or else have developed a mecha- 
nism for maintaining constant body temperature; habits of hiber- 
nation and estivation also play a role here. Lacking the support 
of water, terrestrial animals must have a generally stronger build 
than aquatic ones, and they are also capable of efficient types of 
locomotion depending upon stronger build, such as walking. run- 
ning, leaping and flight. Although the terrestrial fauna is less rich 
in species and groups than are aquatic faunas, it displays a much 
greater variety of associations~ many strikingly adapted. 

A n i m a l  Communities.- The fauna of a restricted area 
throughout which very similar conditions prevail, such as a 
meadow or a pond, forms an animal community or association. 
Such an association usually consists of large numbers of indi- 
viduals of one or a few species that form the dominant animals, 
and small numbers of a considerable number of other species. 
Many of the animals of an association show striking structural 
and behaviouristic adaptations to the conditions of the habitat. 
\'cry complex relations generally obtain between the members 
of a community. These are usually in the nature of food rela- 
tionships. and in general every community contains herbivorous, 
carnivorous and scavenging animals. I n  a community each spe- 
cies generally occupies a particular part of the habitat and of 
the food chain; such a position in the community is termed an 
ecological niche. 

The animals of the same kind of habitat are usually of differ- 
ent species or are even quite difierent taxonon~ically in different 
parts of the ~vorld, but they generally show ecological similarity; 
i.e., structural and behaviouristic resemblance. Such correspond- 
ing forms have been termed ecotypes. Thus, the animals of 
steppes and prairies are generally long-legged, swift-running 
types, as the bison and pronghorn of the Great Plains of North 
America, the zebras and various kinds of antelopes of the African 
plains and the deer of the Argentine pampas. 

Ecological Succession.-The old adage that nothing is perma- 
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nent except change is peculiarly applicable to ecological study 
because environments change and with them the flora and fauna. 
Under ordinary conditions, these changes follow an orderly ar- 
rangement. termed ecological succession. Succession is naturally 
chiefly a phenomenon of fresh-water and land habitats and the 
littoral zone of the ocean. Thus, ponds fill and become meadow, 
meadow becomes invaded by shrubs and eventually trees, and 
finally a forest occupies the site of the original pond. In  general 
all fresh-water and land habitats tend toward a certain floral 
association termed the climax. The climax formation varies in 
different areas of the earth, primarily in association with rainfall 
and temperature. 

A n i m a l  Behaviour.-The reactions and activities of an ani- 
mal in its environment is termed animal behaviour. This field a t  
first was part of the subject of psychology, and experiments on 
animal behaviour were carried out chiefly in psychological labo- 
ratories. The setups employed in these laboratories mere mostly 
without relation to the natural habitat of the animal and the 
object was more or less anthropomorphic-to discover the learn- 
ing abilities, intelligence and reasoning power of the lower animals, 
chiefly birds and mammals other than man, and the effect upon 
these powers on the central nervous system. The animal was 
frequently set to solve problems remote from its normal life. At 
the same time ecologists were studying the behaviour of animals, 
chiefly invertebrates and cold-blooded vertebrates, from a different 
angle, that of subjecting the animal in turn to single factors of 
its environment such as light, temperature, etc. This procedure 
usually made use of a gradient tank or box in which the intensity 
of the factor being investigated was uniformly graded from one 
end to the other of the apparatus. Animals were placed in the 
apparatus and the part of the gradient in which the majority of 
the animals came to rest after random ~vanderings was considered 
to represent the intensity of the factor most suitable to the animal, 
and the one affecting its distribution in nature. 

Although valuable results xere  yielded by both types of in- 
quiry, their artificial nature has gradually become recognized, 
and there is a decided return at  present to studies of the type of 
the old natural history but more exact. critical and better con- 
trolled. Especially in Europe after the early ~ g j o s ,  under the 
leadership of K. Lorenz and N. Tinbergen, there was an immense 
revival of interest in animal behaviour and many students through- 
out the western world were attracted to this field of zoology. An 
outstanding concept developed by the Lorenz-Tinbergen school 
is that of the innate releasing mechanism. By field observations 
and laboratory experiments under conditions simulating the nat- 
ural environment, they discovered that each behavioural act of the 
type usually called instinctive is evoked by a specific stimulus or 
combination of stimuli that they called the releaser or sign stimu- 
lus. For instance a large dark moving object on the edge of the 
nest (in nature one of the parents) causes baby birds to erect 
their head and gape for food and this reaction can be evoked by 
an inanimate object with the same characteristics. These workers 
also showed that bright and conspicuous colour patches on male 
fishes and birds are sign stimuli that evoke fighting behaviour in 
other males and that crude models bearing the colour patch evoke 
fighting behaviour equally well. I n  addition to such instinctive 
behaviour evoked by sign stimuli there is of course also learned 
behaviour such as the well-known conditioned type in which, for 
instance. an animal can be taught to come to food by the sound of 
a bell. There is further increased interest: partly as bearing on 
man in mass behaviour and social relations, in the behaviour of 
individuals in a herd or flock with reference to each other. (See 
SOCIOLOGY, ANIMAL : Social Instinct.) 

L i m i t i n g  Factors.-The study of animal behaviour by means 
of the gradient setup mentioned above showed that a given ani- 
mal tends to avoid certain intensities of surrounding factors and 
to seek others. The distribution of a given animal in nature is 
therefore limited by responses of this type. Thus, an animal 
that avoids bright light and dryness may be expected to occur in 
nature in dark humid places as under stones or logs. Such an 
animal will obviously be limited in its distribution by the avail- 
ability of this kind of habitat. By these reactions of avoidance 

animals come to occupy and to remain in certain small niches of 
a given environment. 

Zoological  Distribution.--.As noted above, animals of sim- 
ilar but geographically separated ecological regions exhibit sim- 
ilarity of appearance and behaviour but are usually taxonomically 
different. This suggests that the fauna of each part of the world 
is peculiar to that region and that it might be possible to di\,ide 
up the world into zoological regions, each with its own set of 
species. Various attempts of this sort have been made of which 
the most accepted scheme recognizes the following regions: 
palearctic, including Europe, most of Asia. and Africa north of 
the Sahara; nearctic, comprising North America; neotropical, 
comprising South and Central America and the \Yest Indies; 
Ethiopian. Africa south of the Sahara and Madagascar; oriental, 
southern Asia, Malay archipelago and some islands of Indonesia; 
and Australian, including Australia: New Zealand and the rest of 
Indonesia. Each of these areas does in fact have a characteristic 
fauna. As is well known, the Australian region is characterized 
by its primitive mammals, such as the duckbill! kangaroo and other 
marsupials, and curious birds like the kiwi, emu and cassowary, 
none of which is found elsewhere. However, many facts of animal 
distribution are not explained on the basis that each part of the 
world has its own peculiar constellation of species, for the reason 
that animals have not necessarily evolved in the region that they 
now occupy. Although isolation or inability to emigrate because 
of water or other barriers accounts for some facts of distribution 
like the peculiarities of the Australian fauna, emigrations, both 
recent and in past geological ages, are also an important factor 
in explaining present distribution. In  fact, the distribution of 
animals constitutes important evidence for the existence of land 
connections in the past that later vanished. Emigrations over 
land bridges later eliminated by geologic change account for 
the occurrence of closely related animals in distant parts of the 
earth with no representatives in the intervening area. Such 
facts can also be explained on the assumption of an originally 
  vide distribution with the wiping out of relatives in intermedi- 
ate areas through geologic and climatic changes. (See also Zoo- 
GEOGRAPHY .) 

A n i m a l  Interrelationships.- Study of the relationships be- 
tween animals constitutes an important part of ecological research. 
Such relationships within a species vary all the way from the 
relation of sexual pairs in courtship, mating and rearing of young 
to studies of populations. Here belongs also competition between 
the individuals of a species for mates, living and breeding places, 
and food. Relationships between animals of different species, 
apart from such general matters as competition for food and 
space, mostly fall into three categories: relationships of predator 
and prey. relations of mutual assistance and relations of one-sided 
benefit. Many animals are provided with protective or defensive 
devices, such as armour: horns, hoofs, stings, spines, venoms, 
or exhibit protective behaviour, as hiding, burrowing, rolling up 
into a ball or playing dead, as a means of avoiding being cap- 
tured and eaten by carnivorous animals; conversely. the predator 
often has special structural devices or exhibits special behaviour 
enabling it to capture other animals as food, often specific ani- 
mals. One common mode of avoiding capture is through re- 
semblance to surroundings (protective resemblance) or through 
resemblance to some other animal that is distasteful (mimicry). 
Volumes have been written on whether protective resemblance 
or mimicry actually protect and how they have come about. It 
now appears quitc certain that they do have protective value, 
and natural selection acting on chance variations is the accepted 
explanation of their origin. 

Associations of animals of different species with mutual bene- 
fit is termed mutualism. Many examples of such relationship, 
often intimate, are known. Thus, ants protect and care for aphids 
and in return get a sweet fluid secreted by the aphids. Hermit 
crabs carry anemones on their backs, securing the protection 
afforded by the stinging bodies of the anemone and furnishing 
the latter with free transport and better oxygenation. Many 
such relationships are extremely intimate, in that one partner 
may live inside the other, as in the case of the termites and 



ihcir intestinal Protozoa; the former protect the latter and the 
;~~.ciiozoans digest cellulose for the termites. 

Relations of one-sided benefit range from harmless association 
(con~mensalism) to parasitism. Small animals may habitually 
live in or on or near larger ones or accompany them, for protec- 
tion or to obtain bits of food. Anthills and other types of bur- 
rows frequently harbour other animals, usually of specific kinds, 
termed inquilines or guests; these get protection and steal bits of 
the host's food, but are probably otherwise harmless. Such 
habits, however, gradually lead to parasitism, a relation in which 
one animal benefits and the other is harmed. Parasites are divisi- 
ble into ectoparasites such as lice, mites and ticks, that live on 
the surface of animal bodies! eating hair, feathers, or bits of skin 
or sucking blood; and entoparasites, including worms of various 
kinds and protozoans, that inhabit interior organs, sucking blood 
or body fluids or devouring cells, or, in case they lack a digestive 
tract, imbibing nutriment through the surface. Parasitism leads 
to extensive structural changes in the parasite: reduction of sense 
organs and the nervous system; loss of locomotory organs; re- 
duction and eventual loss of mouth and digestive system; develop- 
ment of clinging organs such as hooks and suckers: excessive 
development of the reproductive system with production of im- 
mense numbers of eggs; and complicated life cycles involving some 
Ftiige adapted for spreading the parasite. 

VIII. ECONOMIC ZOOLOGY 

This name is applied to the utilization of zoology in the inter- 
ests of human welfare. The breeding of domestic animals is a great 
industry that has been extraordinarily successful in producing 
breeds of sheep, cattle, horses, dogs, poultry, etc., fitted for all 
contiitions and uses. Practised in the past mainly by empirical 
nic~thods, animal breeding came to be greatly advanced by the 
apl~lication of modern genetics. Among recent trends is the prac- 
tice of artificial insemination by which the semen of fine male 
horses; cattle. etc., may be shipped considerable distances for the 
iluprovement of stock. Fisheries present numerous complex prob- 
lems falling within the province of the zoologist, such as the study 
of variations of the catch from season to season. depletions of 
breeding stock, development of new fishing grounds and the im- 
provement of pisciculture. Work of this type involves fishes and 
o:her aquatic food animals such as oysters, shrimp and lobsters. 

'i'lie damage that animal pests, especially insects, do to crops is 
trcniendous; these ravages can be controlled only by methods 
1:litl down by zoologists. The establishment of these methods 
tl(zl)t.nds on a full investigation of the life history and habits 
o i  llic pest, and of all the factors in its surroundings that influ- 
cnce it. such as climatic conditions, alternative sources of food, 
Lhc efficiency and mode of application of poisons. parasites and 
tlisc;lses of the pest and the discovery of animals that prey upon 
i t .  Some of the greatest triumphs of economic entomology have 
iiccr~ achieved thi'ough finding a suitable predator to prey upon a 
particular insect pest. (See EXTONOLOGY.) 

'!'he investigation and control of animal-borne diseases of man. 
.uch as malaria, yellow fever! etc., is a zoological matter as is 
also the study of the animal parasites of man. 

.I present important trend in economic zoology concerns con- 
si.r~.ation which aims toward the preservation of animals bene- 
iicinl to man and in general toward restoring the balance of nature 
t1i;it has been upset by human activities. Through ignorance 
,ind greed man has succeeded in destroying many useful animals 
:iiitl  in seriously depleting the stocks of others. The destruction 
~ i i  any one species may have far-reaching effects because oi  the 

interrelationships of animals, especially as regards 
io~)d  cycles. Thcse food cycles always involve plants, so that a 
\\hole train of evil consequences may result. Thus, elimination 
o i  l~retlators such as the mountain lion or birds of prey permits 
the excessive increase of herbi~rorous animals that serve as their 
prey cind are norrnally kept in check by them: and this results in 
o\.ergrazing oi  grasslands and forests. Only intensive studies of 
plant arid ~inimal interrelationships can teach man how to avoid 
\ ~ h u l z s ~ ~ l e  destruction and interierence x i th  natural balance that, 
i; c~~i t i l iued,  will also destroy him. 
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ZORACH, WILLIAM (1887- ). U S .  sculptor, whose 
figure compositions have a formal, monumental character, was 
born in Eurburg, Lithuania, on Feb. 28> 1887. At an early age he 
was taken to the U.S., his large, poor family settling eventually in 
Cleveland. 0. Zorach intermittently attended public school, 
worked and helped his father collect and sell junk. He early 
exhibited an aptitude for art, and at 15 began to learn lithography, 
studying evenings at  the Cleveland School of Art. He later studied 
at the Sational Academy of Design, New York city, and in Paris. 
At first a painter, he won prizes for his water colours. as well as 
his sculpture. "The Dance," cast in aluminum. was placed in 
Radio City Music hall, New York city, and his later "Head of 
Christ" in black granite in the Museum of Modern Art, New York 
city. Zorach was a strong advocate of direct carving. I n  1947 
he published a popular account of sculpture techniques. Zovaclz 
Explains Scztlptzrre. 

See Paul S .  Wingert, The  Sculpture of Willia$n Zorach (1938). 
ZORN, ANDERS LEONARD (1860-1920). a popular 

Swedish painter, etcher and sculptor, was born at  Utmeland, near 
Alora. on Feb. 18, 1860. He entered the Stockholm academy LO 

study sculpture, but soon turned to water-colour painting. In the 
1880s he traveled widely in Europe, north Africa and the near 
east. In  1882-Sj he was in London, learning the technique of 
etching from his fellow countryman Axel Haig. I n  1887-88 he 
lived at St. Ives. Cornwall, where he made his first oil paintings. 
Zorn settled in I'aris in 1888. His style, an amalgam of Manet, 
Degas and Spanish painting, was very acceptable to popular taste, 
and Zorn quickly won considerable but ephemeral success. H e  
was well known as a portrait painter, especially in the United 
States, which he frequently visited. From 1896 until his death 
on Aug. 2 2 :  1920, Zorn lived at Mora, painting nudes and peasant 
subjects in a sentimental, loosely handled, realist manner. 

See K. Xspiund, Anders Zuun: His Li fe  and W o r k  (1921). (A. Bs.) 
ZOROASTER, the founder of the national religion of the 

Iranian people from the time of the Achaemenidae to the close 
of the Sassanian period. The name (Zwpoar7pr ls)  is the corrupt 
Greek form of the Iranian Zavathustra (new Persian, Zardushi). 
Its signification is obscure. Zoroaster was famous in antiquity 
as the iounder of the wisdom of the Magi. His name occurs first 
in a fragment of Santhus (29), and in the Alcibiudes of Plato 
(i, p. 1 2 2 ) ,  who calls him the son of Oromazdes. Occidental 
writers sometimes call him a Bactrian, sometimes a Median or 
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Persian (cf. Jackson, Zoroaster, 186). According to Pliny (*Vat. 
Hist. vii. I j ) ,  he laughed on the very day of his birth-a state- 
ment found also in the Zardztslzt-Sima-and lived in the wilder- 
ness upon cheese (xi. 9;). Plutarch speaks of his intercourse 
with the deity, and compares him with Lycurgus and Numa 
(5zr?na, 4).  Dio Chrysostom, Plutarch's contemporary, declares 
that neither Homer nor Hesiod sang of the charlot and horses of 
Zeus so worthily as Zoroaster, of whom the Persians tell that, 
out of love to wisdom and righteousness, he withdrew himself 
from men, and lived in solitude upon a mountain. The mountain 
was consumed by fire, but Zoroaster escaped uninjured and spoke 
to the multitude (vol. ii. p. 60). Plutarch, drauing partly on 
Theopompus, speaks of his religion in his Isis and Osiris (cc. 
46-47). He  gives a faithful sketch of the doctrines, mythology 
and dualistic system of the Magian Zoroaster. 

Agathias remarks (ii. 24), with truth, that it is no longer pos- 
sible to determine with any certainty when he lived and legislated. 
"The Persians," he adds, "say that Zoroaster lived under Hy- 
staspes, but do not make it clear mhether by this name they mean 
the father of Darius or another Hystaspes. But. mhatever his 
date, he was their teacher and instructor in the Magian religion, 
modified their former religious customs, and introduced a varie- 
gated and composite belief." 

He  is nowhere mentioned in the cuneiform inscriptions of the 
Achaemenidae, although Darlus and his successors were Zoroas- 
trians. The Avesta, our principal source for the doctrine of Zoro- 
aster. is comparati~ely reticent; on the subject of his person and 
his life with regard to his date it is, naturally enough, absolutely 
silent. The 13th section, or Spend Nask. which was mainly con- 
secrated to the description of his life, has perished; while the 
biographies founded upon it in the 7th book of the Dinkard (9th 
century A D  ), the Shih-Xima, and the Zardz~slzt-~Vinza (13th cen- 
tury) are full of wonders and fabulous histories and miraculous 
deliverances. 

The personality of Zoroaster is historic, but in the later Avesta. 
and in writings of more recent date, he is presented in a legendary 
light and endowed with superhuman powers. At his appearing 
all nature rejoices (Yasht, 13, 93); he enters into conflict with 
the demons and rids the earth of their presence (Yaslzt, 17, 19) ;  
Satan approaches him as tempter to make him renounce his faith 
(T'eizdidad, 19, 6) .  

The Githks alone within the Avesta claim to be the ipsissima 
verba of the prophet, and are expressly called "the Gathas of the 
holy Zoroaster" (Yasna, j7, 8 ) ,  his actual expressions in pres- 
ence of the assembled congregation, the last genuine survivals of 
the doctrinal discourses with which-as the promulgator of a 
new religion-he appeared at  the court of King Vishtispa. 

The person of the Zoroaster in these hymns is a mere man, 
standing always on the solid ground of reality, whose only arms 
are trust in his God and the protection of his powerful allies 
He  had to face forms of outward opposition, the unbelief and 
luke~varmness of adherents. even his own misgivings as to the 
truth and final victory of his cause. The range of the emotions 
which find their immediate expression in these hymns is wide and 
the whole breathes originality, is psychologically accurate and 
just. so that in the Gathis x e  have the beginnings of the Zoro- 
astrian religion. They give no historical account of the life and 
teaching of their prophet, but are general admonitions, assevera- 
tions. solemn prophecies, directed to the faithful or to the princes, 
and are generally dialogues with God and the arch-angels, whom 
he repeatedly invokes as witnesses to his veracity with many 
allusions to personal events which later generations have for- 
gotten. Their extent is limited and their meaning is frequently 
dubious and obscure 

T h e  Person of t h e  Prophet.,As to his birthplace the testi- 
monies are conflicting According to the Avesta (Yama, 9 , '17) ,  
Airyanem VaEj6, on the river Daitya, the old sacred country 
of the gods. was the home of Zoroaster. There on the river 
DZreja. if the passage (Vend. 19. 4) is correctly interpreted. stood 
the house of his father; and the Bundahish (20, 32 and 24, I j) 

says expressly that the river Dareja lay in Airan Vej. on its bank 
was the dwelling of his father, and that there Zoroaster was born. 

According to the Bundahish (29 ,  12),  Airan Vej was situated in 
the direction of Atropatene, and consequently Airyanem VaEj6 is 
generally identified with the district of Arran on the river 
Aras (Araxes), close by the north-western frontier of Media. 
Other traditions make him a native of Rai (Ragha,'PtLya~). Ac- 
cording to Yasna, 19. 18,  the zerathzuhtr6tema, or supreme head 
of the Zoroastrian priesthood lived in Sassanian times, in Ragha. 
The Arabic writer Shahrastini endeavours to reconcile the two 
traditions by the theory that his father l1\7ed at  Atropatene, while 
the mother was from Rai. I n  his home he is said to have enjoyed 
the celestial visions and the conversations with the arch-angels 
and Ormazd mentioned in the Gathas. There, too, according to 
Yasht, j, I o j ,  he prayed that he might convert King Vishtispa. 
He then appears to have quitted his native district. On this point 
the Avesta is wholly silent; an obscure passage (Vasne, 53, 9) 
intimates that he found an ill reception in Rai. Finally, in the 
person of Vishtaspa, a prince resident in east Iran, he gained 
the pomerful protector and faithful disciple of the new religlon 
whom he desired-after almost superhuman dangers and diffi- 
culties, which the later books depict in lively colours. I n  the 
eplc legend, Vishtispa was king of Bactria; in the later Avesta 
he became a half-mythical figure, the last in the series of heroes 
of east Iranian legend. I n  the Githas he appears as a quite his- 
torical personage; to his power and good example the prophet is 
indebted for his success. In  Yesna, j3, 2, he is spoken of as a 
pioneer of the doctrine revealed by Ormazd. I n  the relation be- 
taeen Zoroaster and Yishtaspa lies the germ of the state church 
which afterwards became subservient to the dynasty and sought 
its protection from it. 

Among the grandees of the court of VishtLspa were two 
brothers, Frashaoshtra and Jamaspa, both. according to the later 
legend, vizirs of Vishtispa. Zoroaster's wife, Hvovi, was the 
daughter of Frashaoshtra, and the husband of his daughter, Pou- 
rucista, was Jimaspa. The r61e of intermediary was played by 
the pious queen Hutaosa. Apart from this, the new prophet relies 
especially upon his own kindred ( l~~iaetush) .  His  first disciple, 
Llaidhyoimaongha, was his cousin: his father was, according to 
the later Avesta, Pourushaspa, his mother Dughdova, his great- 
grandfather Haecataspa, and the ancestor of the whole family 
Spitama, for which reason Zarathushtra usually bears this sur- 
name His sons and daughters are repedtedly spoken of. His death 
is nowhere mentioned in the Avesta; in the Shih-Nlima he is said 
to have been murdered at  the altar by the Turanians in the 
storming of Balkh. 

As to the date of Zoroaster; King Vishtaspa has no place in 
any historical chronology, and the Gathas give no hint on the 
subject. According to the Arda Viraf, I ,  2 ,  Zoroaster taught 
some 300 years before the invasion of Alexander. Assyrian in- 
scriptions relegate him to a more ancient period. Eduard Meyer 
(see Ancient Persia). conjecturally puts the date of Zoroaster a t  
1000 B c., with Duncker (Geschichte des Altertu?ns, 4, 78). This 
may be too high: but, in any case, Zoroaster belongs to a pre- 
historic era. Probably he belonged to the old school of Median 
Magi, and appeared first in Media as the prophet of a new faith, 
but met with sacerdotal opposition. and turned his steps eastward. 
In  the east of Iran the novel creed first acquired a solid footing, 
and subsequently reacted with success upon the West. 

Zoroastrianism.-Zoroaster taught a new religion rooted 
in the old Iranian-or Aryan-folk-religion, of which me can 
form some representation by comparison with the religion of the 
Veda. The Aryan folk-religion was polytheistic. Worship was 
paid to popular divinities, such as the war-god and dragon-slayer 
Indra, to natural forces and elements such as fire, but the 
Aryans also believed in the ruling of moral powers and of an 
eternal law in nature. On solemn occasions the inspiring drink 
soma (haoma) was consumed by the devout. Numerous coin- 
cidences with the Indian religion survive in Zoroastrianism, side 
by side with astonishing diversities. 

In  the Avesta the evil spirits are called daeva (Modern Persian 
div), while the Aryans of India gave the name of deva to  their 
good spirits, the spirits of light. An alternative designation for 
deity in the Rig-Ve& is asura. I n  the later hymns of the Rig- 
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Veda and in later India, only evil spirits are called auras ,  while much less endowed with the attributes of personality and individu- 
in Iran the corresponding word ahura was, and is, the designation ality than does Ahura Mazda. Within the world of the good 
of God the Lord. Alzura indicates the more sublime and awful Ormazd is Lord and God alone. In  this sense Zoroastrianism 
divine character, for which man entertains reverence and fear: is often referred to as the faith of Ormazd or as Mazdaism. 
daiva denotes the kind gods of light, the anthropomorphic deities. Ornlazd in his exalted majesty, the ideal figure of an Oriental 
Zoroaster elevated the conception of the Ahz~ra, and he degraded king. has in conjunction ui th himself a number of genii-for t6e 
the daivas (daevas) t o  the rank of malicious powers and devils. most part personifications of ethical ideas. These are his crea- 
In  one Alzwa, he concentrated the whole of the divine character; tures, his instruments, servants and assistants. They are compre- 
and conferred upon it the epithet of "the wise" (~nazddo). The hended under the general name of a ~ n e s h i  spent5 ("immortal 
Wise Lord (Ahz~ro MazdZo-later Omtazd) is the primaeval spirit- holy ones") and are the prototypes of the seven a?nshaspands of 
ual being, the All-father, who was existent before ever the world a later date. These are-(I) Vohu >Ian6 ( d v o ~ a ) ,  good sense, 
arose, From him that world has emanated, and its course is gov- ie.,  the good principle, the idea of the good, the principle that 
erned by his foreseeing eye. His guiding spirit is the Holy works in man inclining him to what is good; ( 2 )  Ashem, after- 
Spirit, whch  wills the good: yet it  is not free, but restricted, in words Ashem Vahishtem (Plutarch's hX$Oc~a), the genius of truth 
this temporal epoch, by its antagonist and own twin-brother and the embodiment of all that is true, good and right, upright 
(Ycsra, go, 3), the Evil Spirit (angr6 mainyush, Ahriman), who law and rule-ideas practically identical for Zoroaster; (3) 
in the beginning was banished by the Good Spirit by means of the Khshathrem, afterwards Khshathrem ITairim (eiivopia), the power 
famous ban contained in Yasna, 45, 2, and since then drags out and kingdom of Ormazd, which have subsisted from the first but 
his existence in the darkness of Hell as the principle of ill. In  the not in integral completeness, the evil having crept in like tares 
Githas the Good Spirit of Mazda and the Evil Spirit are the two among the wheat: the time is yet to come when it shall be fully 
great opposing forces in the world, and Ormazd himself is to a manifested in all its unclouded majesty; (4) Armaiti (Oo+ia), due 
certain extent placed above them both. Later the Holy Spirit is reverence for the divine, verecundia, spoken of as daughter of 
made directly equivalent to Ormazd; and then the great watch- Ormazd and regarded as having her abode upon the earth; ( 5 )  
word is : "Here Ormazd, there Ahriman!" The very daivas are Haurvatit (TAOCTOS), perfection; (6) Ameretat, immortality. 
only the inferior instruments, the corrupted children of Ahriman, Other ministering angels are GEush Urvan ("the genius and de- 
from whom come all that is evil in the world. The daZvas, at- fender of animaIsn), and Sraosha, the genius of obedience. 
tacked by Zoroaster as the enemies of mankind, are still, in the AS soon as the two separate spirits (cf. Bundahish, I ,  4) en- 
Gathas, the perfectly definite gods of old popular belief-the counter one another, their creative activity and at  the same time 
idols of the people. Zoroaster regarded them as spurious deities, their permanent conflict begin. The history of this conflict is the 
and their priests and votaries as idolaters and heretics. In  the history of the world All creation divides itself into that which 
later, developed, system the daivas are the evil spirits in general, is Ahura's and that which is Ahriman's. 
and their number has increased to millions. Some have names; In the soul of man is the object of the war. Man is a creation 
and among them the old Aryan divinities emerge here and there, of Ormazd, who therefore has the right to call him to account. 
e.g., Indra and Naonhaitya. With some, of course, such as the But Ormazd created him free in his determlnations and in his 
god of fire-the connection with the good deity was indissoluble. actions, wherefore he is accessible to the influences of the evil 
Other powers of light, such as hIitra the god of day (Iranian Powers. Man takes part in this conflict by all his life and activity 
Mithra), survlved in popular belief till the later system incorpo- in the world. By a true confession of faith, by every good deed, 
rated them in the angelic body. The authentic doctrine of the word and thought, by continually keeping pure his body and his 
Gathas had no room either for  the cult of hlithra or for  that soul, he impairs the power of Satan and strengthens the might of 
of the Haoma. Beyond the Lord and his Fire, the Gathas only goodness, and establishes a claim for reward upon Ormazd; by a 
recognize the archangels and certain ministers of Ormazd, who false confession, by every evil deed, word and thought and defile- 
are person~fications of abstract ideas. The essence of Ormazd ment, he increases the evil and renders service to Satan. 
is Truth and Law (asha=Vedic r ta) :  this quality he embodies, and The life of man falls into two parts-its earthly portion and 
its personification (though conceived as sexless) is always his that shich is lived after death. The lot assigned to him after 
constant companion. The essence of the wicked spirit is false- death is the result and consequence of his life upon earth. On 
hood: and falsehood, as the embodiment of the evil principle, is the works of men here below a strict reckoning will he held in 
more frequently mentioned in the Gathas than Ahriman himself. heaven (according to later representations, by Rashnu, the genius 

Zoroaster says that he had received from God a commijsion to of justice, and Mithra). All the thoughts, words and deeds of 
purify religion (Yasna, 44, g)  from the grossly sensual elements each are entered in the book of life as separate items-all the 
of daiva worship. This self-contained theory of the universe and evil works, etc., as debts. Wicked actions cannot be undone, but 
logical dualistic principle were destined to terminate in mono- in the heavenly account can be counterbalanced by a surplus of 
theism. Later sects sought to rise from it to a higher unity in good works. Only in this sense can an evil deed be atoned for by 
other ways. 'I'hus the Zarvanites represented Ormazd and Ahri- a good deed. Of a real remission of sins the old doctrine of 
man as twin sons proceeding from the fundamental principle of Zoroaster knows nothing, whilst the later Zoroastrian Church 
all-Zrvana Akara?za, or limitless time. admits repentance, expiation and remission. After death the soul 

Ethically, too, the new doctrine stands on a higher plane, and arrives at the cinvat6 peretz~, or accountant's bridge, over which 
represents, in ~ t s  moral laws, a superior civihzatlon. I t  is the re- lies the way to heaven. Here the statement of his life account is 
ligion of the settled grazier and the peasant, while the ruder made out. If he has a balance of good works in his favour, he 
daiva-cult holds its ground among the uncivilized nomadic tribes, passes forthwith into paradise (Gar6 dem&za) and the blessed 
who sacrificed the cow, the gift of Ormazd to man, a sacred animal. life. If his evil works outweigh his good, he falls finally under the 

The Doctrine ok Zoroaster may be summarized as follows:- power of Satan, and the pains of hell are his portion for ever. 
At the beginning of things there existed the two spirits who Should the evil and the good be equally balanced, the soul passes 

represented good and evil (Yasna, 30, 3). Both spirits possess into an intermediary stage of existence (the Ilamt7stak5ns of the 
creative power, which manifests itself positively in the one and Pahlavi books) and its final lot is not decided until the last judg- 
negatively in the other. Ormazd is light and life, and creates all ment. This court of reckoning is called 5k5. The course of law 
that is pure and good-in the ethical world of law, order and cannot be turned aside by sacrifi'ce, nor by the grace of God. 
truth. HIS antithesis is darkness, filth, death and produces all In the Githas Zoroaster speaks usually in general terms of 
that is evil in the world. Until then the two spirits had counter- the divine commands and of good and evil uorks, of the re- 
balanced one another. The ultimate triumph of the good spirit nuncl"lon of Satan, adoration of Ornlazd, PurltY of soul and 
is an ethical demand of the religious consciousness and the quint- body, and care of the cow. ceremonial worship 1s hardly men- 
essence of Zoroaster's religion. tioned The GBthas contaln re>elatlons concerning the last things 

The evil spirit with nis wicked hosts appears in the Ggth;,~ and the future lot, whether bliss or woe, of human souls, promises 
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for true believers, threatenings for misbelievers, and Zoroaster's 
firm confidence as to the future triumph of the good. 

Zoroaster believed that the calling of a prophet took place 
precisely when it did with special reason. I t  was, he held, the final 
appeal of Ormazd to mankind at  large. The fulness of time was 
near, the kingdom of heaven was at hand. Through the whole of 
the Gathis runs the pious hope that the end of the present world 
is not far distant. He  himself hopes, with his followers, to live to  
see the decisive turn of things, the dawn of the new and better 
aeon. Ormazd pill summon together all his powers for a final 
decisive struggle and break the power of evil for ever; by his help 
the faithful will achieve the victory over their detested enemies, 
the daeva  worshippers. Thereupon Ormazd vill hold a general 
ordeal. Forthwith begins the one undivided kingdom of God in 
heaven and on earth. This is called, sometimes the good kingdom, 
sometimes simply the kingdom. Here the sun will for ever shine, 
and all the pious and faithful will live a happy life, which no evil 
power can disturb, in the eternal fello~vship of Ormazd and his 
angels. Every believer will receive as his guerdon the inexhausti- 
ble cow and the gracious gifts of the Vohu Mano. 

Later Development.- For most of the people Zoroaster's 
doctrine was too abstract. I n  the later Avesta are 1Iithra and 
popular divinities like the angel of victory, Verethraghna, Anahita 
(Anaitis), the goddess of the water, Tishrya (Sirius). and other 
heavenly bodies, invoked with special preference. The Gathas 
know nothing of the belief in the Fravashi, or guardian angels of 
the faithful. Fraveslti properly means "coniession of faith," and 
when personified comes to be regarded as a protecting spirit. 

LVith the new teaching arose a widely spread priesthood 
(Cthravano) who systematized its doctrines, organized and car- 
ried on its worship, and laid don-n the minutely elaborate laws of 
the Vendidad for the purifying and keeping clean of soul and 
body, such as the numerous ablutions, bodily chastisements, love 
of truth, beneficial works, support of comrades in the faith, alms, 
chastity, improvement of the land, arboriculture, breeding of 
cattle, agriculture, protection of useful animals, as the dog, the 
destruction of noxious animals, and the prohibition either to burn 
or to bury the dead. These are to be left on the appointed places 
( d a k h m a s )  and exposed to the vultures a t d  wild dogs. In the 
worship the drink prepared from the Izaonza (Indian s o m a )  plant 
had a prominent place. IVorship in the Zoroastrian Church ITas 
devoid of pomp; it was independent of temples. Its centre Tvas 
the holy fire on the altar. The fire altars afterwards developed to 
fire temples. I n  the sanctuary of these temples the various sacri- 
fices and high and low masses were celebrated. As offerings meat, 
milk, show-bread, fruits, flowers and consecrated water were used. 
The priests were the privileged keepers and teachers of religion. 
They only performed the sacrifices (Herodotus, i. I ~ z ) ,  educated 
the young clergy, imposed the penances; they in person executed 
the ceremonies of purification and exercised a spir~tual guardian- 
ship and pastoral care of the laymen. Every young believer in 
Mazda, after haling been received into the religious community 
by being girt with the holy lace, chose a spiritual guide ( ra tu) .  

I n  eschatology a change took place. The last things and the 
end of the world are relegated to  the close of a long period of 
time (3,000 years after Zoroaster), when a new Saoshyant is to 
be born of the seed of the prophet, the dead come to life, and a 
new incorruptible world begins. 

Zoroastrianism was the national religion of Iran, and was pro- 
fessed by Turanians as well. The worship of the Persian gods 
spread to Armenia and Cappadocia and over the whole of the Near 
East (Strabo, xv. 3, 14; xi. 8, 4 ;  14, 7 6 ) .  Of the Zoroastrian 
Church under the Achaemenides and Aeracides little is kno~in. 
After the overthrow of the dynasty of the Achaemenides a period 
of decay set in. Yet the Aeracides and the Indo-Scythian kings 
as well as the Achaemenides were believers in Mazda. The na- 
tional restoration of the Sassanides brought new life to the Zoro- 
astrian rellglon and long-lasting sway to the Church. Protected by 
this dynasty, the pr~esthood developed into a completely organized 
state church, which employed the power of the state in enforcing 
strict compliance with the religious law-book hitherto enjoined by 
their unaided efforts only. The head of the Church (Zara- 

ThushtrGtema) had his seat a t  Rai in Media and was the first 
person in the state next to the king. The formation of sects was 
at  this period not infrequent ( c f .  MANICHAEISM). The Moham- 
medan invasion (636), with the persecutions of the following cen- 
turies. was the death-blow of Zoroastrianism. I n  Iran itself 
only a few follox~ers of Zoroaster are non. found (in Kerman and 
Yezd). The PARSEES ( q . ~ . )  in and around Bombay hold by 
Zoroaster as their prophet and by the ancient religious usages, but 
their doctrine is a pure monotheism. 
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ZORRILLA, JOSE (181 7-1893), Spanish poet and drama- 
tist, was born at \'*alladolid and read law at  the University of 
Toledo, but after a year of idleness there, he fled to Madrid and 
started a paper which was suppressed by the Government. H e  then 
fell into great poverty, but was brought into notice by an elegiac 
poem, declaimed at  Larra's funeral in Feb. 1837. His Cantos  del 
trooador (1841), a collection of national legends versified with in- 
finite spirit, secured for the author the place next to Espronceda in 
popular esteem. National legends also supply the themes of his 
dramas, though in this department Zorrilla somewhat compromised 
his reputation for originality by adapting older plays which had 
fallen out of fashion. For exampie, in El Zapatcro  y el R e y  
he recasts El ~~zontaiie 's  Juan  Pascual by Juan de la Hoz y l l o t a ;  
in D o n  J u a n  Tenorio he adapts from Zamora's S o  izay dezrda qzie 
tto se pague, y Colzaidado de piedra, and from the elder Dumas's 
Dolt J2la1z d e  Marana (which itself derives from L e s  rinzes du 
Pn~rgatoire of Prosper RICrimCe). But his rearrangements usually 
contain original elements, and in Sa?rc/to Garcia,  El R e y  loco, 
and E l  AIcalde Ro?tqz~illo he apparently owes little to any prede- 
cessor. In 1855 he emigrated to Mexico where he was protected 
by the Emperor Maximilian. He  returned in 1366 to find himself 
a half-forgotten classic. His old fertility was gone, and new 
standards of taste were coming into fashion. H e  was al7vaq.s poor, 
and for some 1 2  years after 1871 he was in the direst straits. A 
small pension secured him from actual want in his old age, and 
the reaction in his favour became an apotheosis. I n  1889 he was 
publicly crowned at Granada as the national laureate. 

ZOSIMUS, SAINT (d. 418): pope from 417 to 418, a Greek 
by birth. succeeded Innocent I on March 18. 417. His designation 
oi  Bishop Patroclus of .\rles as papal vicar touched off dissatis- 
faction in Gaul. x~hile his entertaining an appeal by the Pelagian 
Celestius led to debate x~ i th  the African hierarchy and a definitive 
papal judgment against Pelagianism in 418. Zosimus died Dec. 26, 
418. and his feast is celebrated on the anniversary. 

See E .  .Imann in Dictionnuire de Tlze'ologie Catholiqlie, vol. xv,.pt. 2 ,  
col. 3708-16 (1950) ; P.  Paschini, in Enciclopedia Cattolicn, vol. xli, col. 
1823 ff. (1954). - (H.  G .  J .  B.) 

ZOSTEROPS, a genus of birds inhabiting various parts of 
the old xorld and especially cnmmon in Australia and Kew 
Zealand. In  S e x  Zealand, the most familiar species (2. cae~zlles-  
c e ~ z s )  is called white eye or blightbird! the last an allusion to its 
clearing the fruit trees from blight. 

ZOUAVE, the name given to certain infantry regiments in the 
French army. The corps was first raised in iilgeria in 1831 with 
one and later tvio battalions, and recruited solely from the 
Zouaves. a tribe of Berbers, dwelling in the mountains of the 
Jurjura range ( see  KABYLES). In  1838 a third battalion Ivas 



ZOUCHE-ZUCCARO 
raised and the regiment thus formed was commanded by La- 
moricikre ( q . ~ . ) .  Shortly a f t e r n a d  the formation of the Tirail- 
leuvs algir iens,  the Turcos, as the corps for natives, changed the 
enlistment for the Zouave battalions, and they became, as they 
remained. a purely French body. Three regiments ve re  formed 
in 1852. and a4four th ,  the Zouaves of the imperial guard, in 1554. 
The  Crimean TYar was the first service the regiments saw outside 
Algeria. The Zouaves were noted for their strict discipline. fight- 
ing ability and exotic, oriental costumes. 

I n  1859 Elmer E. Ellsn-orth (1837-61j organized and trained 
in Chicago. Ill.. a volunteer militia company patterned after the 
originz~l Zouaves. On the outbreak of the Civil TVar. Ells~vorth 
recruited a regiment of S e w  Uork firemen which was mustered 
into the Union service in hlay 1861 as the 1st New I'ork Fire 
Z o u a ~ ~ e s .  Thereafter various Zouave regiments were organized. 
but the disadvantages of their colourful uniforms in battle xere 
apparent. and were abandoned. 

In  1860 the Papal Zouaves were formed in defense of the papa1 
states 11~- Lamoricikre. who had been banished from France. After 
the occul~ation of Rome by Victor Emmanuel I1 in 1870. the Papal 
Zoux~-es served the go\.ernment of national defense in France dur- 
ing the Franco-Prussian TVar, and were disbanded during the siege 
of Paris. 

ZOUCHE, RICHARD (1 590-1661). English jurist. one of 
the founder3 of modern international Ian-. was born a t  .insty jn 
LViltshire. He  became regius professor of civil law at  Oxford. 
~vhere  he took part in drafting the Laudian statutes of the unirer- 
sity in 1620. and practised successfully in London. being appointed 
a judge of the court of admiralty in 1641. H e  n.as tn-ice returned 
as member of parliament for Hythe. .A royalist and a negotiator 
of the surrender of Oxford to the Common\vealth forces in 1616. 
he ~ v a s  deprived of his judgeship in 1649. but retained his pro- 
fessorship. In  1654 he sat on a special tribunal which tried Don 
IJ:intaleone Sa, the brother of the Portuguese rtmbassador. for 
murder. He  was reappointed to his judgeship after the Restora- 
tion. but died one month later. on March 1. 1661. 

Zouche i remembered for his treatise J1rr.i~ ct Jltdicii jccialis 
s ivc J ~ l r i s  it1tc.r ,ge)lfcs i,rplicntio (1650). the first scientific manual 
covering the whole field of international l ax .  Giving a far larger 
place to custom and motiern precedents than did earlier writers. 
Zouche mny fairly clnim to he the hr i t  of the positivists. Though 
he did not coin the phrase jlls inter  geutcs for international Ian 
he first adopted it as an npter title for the subject than jlls gfvltiil?~z 
( s r e  Rolr.ic LAIV). Finally, he first placed the l a x  of peace be- 
fore that of rvar. ( C .  H .  31. ll'.) 

ZOYSIA are ~varm-season, perennial turf grasses n i ih  strong 
rhizomes, used on 1:ln.n~. golf courses. parks, high~vays and recrea- 
tional areas. Three main species exist in the Cnited States: 11) 
Japanese lawn grass (2. japoniccl),  coarse. fibrous. winter-hardy 
into Cnnnda; ( 2 )  l lani la  grass iZ .  r ~ z i ~ t r e l l n ) ,  fine-bladed, semi- 
tropics!. not \\-inter-hardy north of Washington, D .C . ;  (3 )  Nas- 
c;irer~e prnss (Z .  t r ? ~ ~ r i f o l i a ) .  extremely fine-bladed, tropical. exotic. 
%oy.;i:~ respond to good care but tolerate neglect, drought. IOIV 
fertility, insects and diseases. Under good treatment they are 
permanent and virtually n-eed free. They lose colour after hard 
frosts but retain a dense resilient turf.  Improved types are 
planted vegetatively by plugs, sprigs or sods. (F .  1'. G.) 

? 

ZRINYI, MIKLOS (1620-1664). Hungarian statesman. mili- 
tary leader and author of a famous Hungarian epic. ~ v a s  born 
a t  CsAkvir. on Jan. 5 ,  1620. into an extremely wealthy aristocratic 
family. His chief concern tvas the driving out of the Turkish 
conquerors, the unification of the dismembered country and the 
organization of a modern absolutist state. H e   as appointed bt i~z ,  
or  viceroy, of Croatia in 1647. Spending all his life in fighting 
the Turk>. he became the outstanding Hungarian military leader 
of his century. He  wanted to see his country free not only f ron~ 
Turkish but also from Habshurg rule. I n  1664 he started laying 
the foundations of a far-reaching anti-Habsburg organization, but 
on Nov. 18 of the same year he was killed by a Ivild boar. 

His chief literary n-ork is Sziget i  Tre.~zedelcr~t (1635-46)-the 
first and finest epic in Hungarian literature-\~hich deals n-ith the 
heroic deiense of the iortress of Szigetvir (1566) agrinst the 

armies of the sultan Suleiman 11. The commander of the fortress, 
the central figure of the epic, is the poet's great-grandfather. ~ v h o  
fell during the siege. This historical event was projected by the 
poet against the background of the \I-orld-wide conflict of Chris- 
tians and Turks. He  used elements belonging to the heroic epic 
tradition and also the heroic lays of the Hungarian and Croatian . 
peoples. The TT-ork excels in its poetic form and the characteriza- 
tion of its heroes. 

Zrinyi's prose essays on military science and on political ques- 
tion> are also of great value: T7ite'z Had?zagg ("The Brave Com- 
mander." 1650-53 ) : .licitytis Kirtily ("Ring Matthias," 1656-5i') : 
Tiiriik ii,tizlnz cl le~ri  orvosscig ("Remedy Against the Turkish 
Opiuin." 1660-61 1 ,  are an application of hlachiavelli's ideas to 
contemporary Hungarian conditions. These works are remarkable 
not only for their content, but also for their style;  they are out- 
standing examples of Hungarian didactic and scientific prose. 

Bi~~roc~a~~iv.-Zi ' j f~?. ' i  111ikld.~ O S S Z P S  77ziizei icnllected xvorks). 2 vol. 
(1958) ; Sbndor Sik. Zriizyi -2liklds; Tibnr Klaniczay, Zrittyi  ,Ifiklds 
(1954). (T. KY.) 

ZSIGMONDY, RICHARD (1865-1929). Austrian chemist 
avarded the Sobe l  prize in chemistry in 1925 for fundamental 
work in colloid chemistry, \vas born on April 1. 1865. in Vienna. 
Receix-ing his Ph.D. from Munich in 1889. he became a research 
assist:int in Berlin and Graz. I n  1898 he was employed in the 
Schott and Genossen glassviorks a t  Jena where his interest in the 
ruby glass ~)roduced by colloidal gold led to his discovery of 
water st~speniions or sols of gold which were submicroscopic in 
.qize. His belief that the suspended particles were kept apart by 
means of electric charges which they carried Tvas generally a c -  
cepted. If'ith H .  Siedentopf of the Zeiss works a t  Jena. Zs i~mondy  
developed the ultramicroscope for the detection of particles of a 
di:uneter of three millimicrons. Zsigmondy was able to coiint 
these particles in a given ~ ~ o l u n l e  and to estimate their mngnitude 
indirectly. This began the systematic investigation of coiloids as 
3 suhdivi>ion of matter.  a study of theoretical and practical benefit 
to the under:tanding of all sols. smokes. fogs. foams and fikms. 
The dependence of colours of a solution upon the size of the solute. 
proteciive colloids and coagulation of colloids by electrolytes 
were exanlined by Zsigmondy, the acknorrledged leader in this field 
for 30 years. I-Iis conclusions clarified problems in biochemistry. 
bacteriology and soil physics. Zsigmondy n-rote an account of 
his life n.ork in a volulne entitled Zllr  Erke?z?ztrlis der  I iol loide.  
From 1q08 to I929 he was professor of inorganic chemistry a t  
Giittingen. where he died Sept. 23. 1029. (Z;. KIV. I 

ZUCCARELLI, FRANCESCO ( I  702-1 78s ) .  Italian 
l~ainter.  who influenced markedly English landscape painting. was 
I~orn at I'itigliano, Tuscany, on Aug. 15. 1702. He  seems to have 
11egun his artistic training very early under Paolo Anesi and later 
~ o r k e d  in Rome under G. Morandi and his pupil P. Nelli. After 
returning briefly to Florence he moved to Venice in about 1732 
and xas  thencefor\~ard associated with the Venetian school. The 
p~istoral character of his conventional Arcadian landscapes made 
an especial appeal to the English, and through the instrumentality 
of Joseph Smith, British consul a t  Venice, he twice visited Eng- 
land. He  arrived for the first time a t  the end of 1752 and re- 
mained for ten years. practising as a landscape painter with great 
success. During his second visit (1705-71) he was elected a 
foundation ~nemher  of the Royal Academy i 1768 ) and became one 
of George 111's favourite painters. H e  had been elected to the 
Venetian academy in l i 6 3  and became its president in 1772. I n  
addition to doing much work a t  Bergamo, he was for a time in 
Paris. and in the last t\\-o years of his life he returned to Rome, 
and afternard to Tuscany, dying a t  Florence on Dec. 30, 1788. 
He  executed innumerable drav-ings? a fen- religious paintings. en- 
gravings and tapestry designs. About 1750 he is said to have 
persuaded Richard Wilson to abandon figure painting for landscape 
painting. 

BIULIO~:KAPHY.-G. Rosa, Zi lcca~el l i  (1945) ; G .  Dclogu, Pit tor i  
.Ilinovi I'eizrziarzi d t l  Se t tecenlo  11930) ; I .  Haumann, Das  oberitnlie- 
lzische La i~dscha , f t~b i ld  des Set tecento  (1927) ; F .  J .  B. \\'atson. ''A 
Re\-ictv oi Pictro Gradeniro's Notatori and r\nnali," Bla~li?zgtolz Jla,za- 
ziize, 90: 187-89 (July 1918). ( F .  J .  B.  LV.) 

ZUCCARO (ZCCCHERO, ZUCCARI), the name of two Italian 
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painters, brothers. leaders of the Roman Mannerist school. Their 
father was an obscure painter, Ottaviano Zuccaro. 

TADDEO ZUCCARO (1529-66) was born a t  S. Angelo in Vado, near 
Urbino. on Sept. I ;  1929. Largely self-trained a t  Rome, from the 
early 1550s he executed many decorative frescoes for faqades and 
interiors of palaces and a few religious works. From 1559 until 
his death (in Rome, on Sept. I or 2 .  1566) he was in charge of 
his greatest commission. the frescoes and stucco decorations of 
the Palazzo Farnese a t  Caprarola, still the most splendid orna- 
mented rooms of their time. Other frescoes are in the Villa di 
Papa Giulio, Rome, and the Sala Regia a t  the Vatican. 

FEDERIGO Z ~ C C A R O  (1539143-1609) was the younger brother 
and, from 15jo .  helper and pupil of Taddeo. His independent 
work began in I j61. H e  visited Venice. 1563-65; and worked un- 
der Giorgio Vasari in Florence in 1565. H e  became the central 
figure of the Roman Mannerist school, and after Titian's death 
(15 76 was perhaps the most famous painter in Europe. H e  
codified the theory of Mannerism in L'ldea de' pittori, scultori, ed 
avchitetfi (1607) and in a series of frescoes in his own house in 
Rome. I n  I 593 he became first president of the Academy of  St. 
Luke in Rome, which is to some extent the parent body of modern 
ar t  academies. H e  completed some of Taddeo's work a t  Caprarola 
and traveled through France and the Netherlands in 1574. 

H e  spent a few months in England in 1575. where he painted 
portraits of Queen Elizabeth I and the earl of Leicester (and 
probably no one else). His chief later commissions were the 
painting of the dome of Florence cathedral ( I  j 7  5-79). a large work 
in the Doges' palace a t  Venice in 1j82 and much work for the 
Escorial in Spain (158 5-88!. His latest paintings are much 
quieter and less mannered in style, and he lived to see Mannerism 
extinct. H e  died a t  .?\ncona on July 2 0 .  1609. His drawings seem 
much more lively today than his enormous machines, which have 
outlived their reputation. but his historical ixnportance remains. 
The hundreds of portraits which bear his name in English houses 
are ascribed n-ithout foundation. (E. K. WE.) 

ZUG, the smallest undivided canton of Switzerland, is cen- 
trally situated. Of its 92 sq.mi.: 83.6% are productive, forests 
covering 20.1 sq.mi. Of the unproductive area, 12.6 sq.mi. are 
covered by lakes, 2 .8  by the Aegeri See (wholly within the can- 
ton) and the balance by part of the Lake of Zug. The pear- 
shaped Rossherg mass. with its central sum~llit (n'iidspitz, 5,197 
f t . ) .  thrusts its pointed end (Zugerberg. 3.255 f t . )  north-northwest 
into the canton. Its steep western flanks fall to the Lake of 
Zug, the less steep eastern slopes descend to the basin and waters 
of the Aegeri See. Still eastward. the land rises to the Hohe Rone 
mass (4.042 f t . )  near its eastern boundary. From Aegeri a gorge 
carries the river Lorze to the lo~x-land a t  the north end of the 
Zugerberg, round nhich i t  curves to enter the lower end of the 
Lake of Zug. The Lorze leal-es this lake slightly west of its point 
of entrance and floxvs north-northwest. over fertile lowlands. to 
its junction xvith the Reuss river-the latter stream forming the 
northwest boundary of the canton. East of the lake is Norgarten. 
the site of the great victory of the Confederates over the Hahs- 
burgs (1315 1.  I n  1950 the population was 42.239; in 1930.34.395. 
After 1928 the canton formed part of the diocese of Basel. .Ill 
to\\-us are small. Zug (pop. 14.488) is the largest: north of it is 
Baar, and \vest-northrvest is Cham. which are merely large villages. 
The canton forms a single administrative district and contains 11 
communes. By the constitution of 1814 the "Landsgemeinde." 
or primitive democratic assembly, which had existed since 1376. 
became an electoral body to choose a cantonal council. In 1848 
thc remaining functions of the Landsgemeinde Tvere abolished. 

The  1873-76 cantonal constitution \\-as largely replaced by 
the present one in 1894. 

The earlier history of the canton is closely linked ~ ~ i t h  that of 
its capital. Zug (SCC belox~) : subsequently violent disputes about 
the distribution of the French pensions took place (1728-38 1 .  I n  
1798 its inhabitants opposed the French, and during the period of 
the Helvetia republic it xvas one of the districts of the huge canton 
of the  Ivaldstatten. hut became a separate canton again on the fall 
of the republic 11803) .  .is one of the six Catholic cantons. it 
joined the Sonderbund (1845) and shared in the war of 1817. In  

1848. and again in 1874. i t  voted against the acceptance of the 
proposed federal constitution. 

ZUG, capital of the Swiss canton of that name. a picturesque 
little town at  the northeast corner of the lake of Zug, and a t  the 
foot of the Zugerberg (3 .2 i5  i t .  1 .  which rises gradually, its lo~ver  
slopes thickly covered with fruit trees. 

Pop. (1950) 14.485. 
The toxvn, first mentioned in 1240, is called an  oppidzr?r~ in 

1242 and a ci~stvzlnz in 1255. I n  1273 it was bought by Rudolph 
of Habsburg from Anna, the heiress of Kyburg. After this i t  was 
governed by a bailiff. appointed by the Habsburgs. and a council, 
and lvas much favoured by that family. Several country districts 
(Baar, IlIenzingen and Aegerij had each its own "Landsge- 
meinde" but xe re  governed by one bailiff, also appointed by the 
Habsburgs; these were known as the "A?\eusser Amt." and were 
always favourably disposed to the Confederates. On June z;, 
1352, both the town of Zug and the Aeusser Amt entered the 
Swiss Confederation; but in Sept. 13 j z .  Zug had to acknowledge 
its own lords again, and in 13 5 5 to hreak off its connection with the 
league. About 1364 the town and the Xeusser Xmt were recoverkd 
for the league by the men of Schwyz, and from this time Zug 
took part as a full member in all the acts of the league. I n  1379 
the German king Li'enceslaus exempted Zug from all external 
jurisdictions, and in 1389 the Habsburgs renounced their claims, 
reserving only an annual payment of 2 0  silver marks,  and this 
came to an end in 1415. I n  1385 Zug joined the league of the 
Swabian cities against Leopold of Habsburg, and shared in the 
victory of Sempach. Between 1379 (IValch~vil j and 14; 7 (Cham), 
Zug had acquired various districts in its own neight~ourhood. prin- 
cipally to the north and the  vest. which ~vere  ruled till 1798 by 
the toxvn alone as subject lands. At the time of the Reforniation, 
Zug clung to the old faith and was a member of the "Chri3tliche 
Vereinigung" of 1529. I n  I jS6 it became a mernber of the Golden 
league. 

ZUG, LAKE OF, one of the minor S~viss lakes, north of that 
of Lucerne. I t  is formed hy the Xa. which enters the southern 
extremity of the lake. The Lorze enters at its northern end. but 
I; mi. farther R. iswes from the lake to pursue its course to~vard 
the Reuss. The lake has an area o i  ahout I j sq.mi.. is about i )  mi. 
long. r )  mi. xide  and has a maxiruu~n depth o f  650 ft . .  vhile its 
surface is 1.358 ft .  above sea level. Most of the lake is in the 
canton of Zug. but 3$ sq.mi. a t  the southern end is in Sch&\yz, 
while 3 sq.mi. to the N. of Immensee is in Lucerne. 

ZUHAIR (ZLTHAIR IBS AEI SVLLIA RAEI' A AL-RICZASIJ (6th 
century),  one of the six great Arabian pre-Islamic poets. Of his 
life practically nothing is known except that he belonged to a tam- 
ily of poetic power; his stepfather rlus ibn Hajar ,  his sister 
Khansa and his son Kab ibn Zuhair were all poets of eminence. 
He  is said to have lived long. and a t  the age of I O O  to h:ive met  
PIIohammed. His home n.as in the land of the Bani Ghatafan. His 
poems are characterized by their peaceful nature and a sententious 
moralizing. One of them is in the Moulltrk~zt. 

Ail of his poems were published by IV.  Ahlwardt in The Dizciclizs o f  the 
Six Arzcic~zt i l rahic  Poets  (London. 1870) ; and with the commentary 
of al-.Uam (d. 1083) by Count Landberg in his P r i n z r ~ ~ i s  arnbes 
(Leyden, 1889). (G.  \v, T.) 

ZUIDER ZEE, a shallo~i- gulf. penetrating far into the north- 
ern Netherlands, conlmunicating ~v i th  the North sea but almost 
cut oil irom it a t  loiv water by the Frisian Islands (Texel. etc.)  and 
the sandbanks of the Waddenzee. I t  is proi~able that in the iniddle 
ages the coast line to the north of the Zuider Zee \\-as an almost 
co~~tiriuous series of dunes. but before the 14th century the Zuider 
Zee acquired something of its present form. The  greater part of 
the water-covered area had a depth of less than I 5 i t .  a t  low water. 
An area of more than 1 2 . 0 0 0  ac. was reclaimed in the neiphbour- 
hood of Amsterdam, a t  the time of the building of the Xorth sea 
ship canal. 1870-76, by the construction of a sea dike xnd locks 
cutting off Amsterdam from the Zuider Zce. Earliest plans for 
reclaiming the Zuider Zee date from the 17th century but it was 
not until 1918 that the sanction of the legislature was obtained fo r  
carrying out a vast scheme of reclamation commenced in 1920. 

On the former sea area of 1.380 sq.mi.. i t  was planned to convert 



about 560 sq.mi. into a fresh-water lake (IJssel lake) and 750 sq.mi. 
into rich polderland. The dike shutting out the North sea, 
183 mi. long bet~veen north Holland and Friesland, was com- 
pleted in 1932. Locks permit the passage of large Rhine barges. 
Occupation of the northwest polder began on completion of 
the dike. \Vork on the northeast polder started in 1936 and 
the first farms were occupied in 1947. The dam be'txveen the 
northwest polder and the lake was breached in World \Tar 11. but 
reclamation of the area was completed before the end of 1945. 
Work begun on the southeast polder in 1950 was completed in 
1956. See also HOLLAND. (N. G. G.;  T.  HER.) 

ZULOAGA (Y ZABALETA), IGNACIO (18j0-1945), 
Spanish painter, was born at  Eibar in the Basque province of Gui- 
puzcoa on July 26, 1870. His earliest paintings were copies of 
works by El Greco and Velazquez in the Prado museum. Madrid. 
I n  1889 he \vent to Rome, and later to Paris, where he exhibited at  
the Salon of 1890% describing himself as a pupil of his father (a 
well-known metalworker and damascener) and of Henri Gervex. 
Though he professed a distaste for modern art,  he was obviously 
affected by current trends, from Impressionism to poster art and 
art ?couvealr, and was particularly influenced by Gauguin and 
Toulouse-Lautrec. He consciously sought inspiration from earlier 
Spanish painters-El Greco (xvhom he was one of the first to 
"rediscover"), Velazquez and Goya. He spent most of his life in 
Paris and Spain, and died in Madrid on Oct. 31, 1945. 

I t  mas not until the ~qzos. when the fame he had enioved abroad since 

people, who lived northeast of the Tugela river round the St. Lucia 
lagoon. Their chief was Dingiswayo (1807-18) son of Jobe. I t  
was probably Dingiswayo n h o  converted the erstv,lhile circumcision 
guilds (ama Bz~to) into the basis of a regimental system for mili- 
tary. as distinct from social. purposes. He  began to convert the 
horned-crescent formation of the ceremonial hunting into a mili- 
tary tactic. while the introduction of the short stabbing assegai- 
possibly invented by the refugee Shaka-was to lead to the de- 
velopment of a primitive counterpart of a bayonet charge. As 
Dingiswayo opened up relations with Portuguese traders of Dela- 
goa bay, he may be described as fumbling toward building a state. 
His was the example that Shaka followed. 

Shaka.-It was In Lltetwaland that Shaka (or Chaka) the Zulu 
and Nandi his mother found refuge when they fled from the kraal 
of Shaka's father, Senzangakona (1757-1816). Shaka, enrolled in 
the izi-C~ve guild, won the admiration of Dingiswayo, n h o  is said 
to have contrived the death of Senzangakona and engineered the 
succession of Shaka to the Zulu throne, though he was not the 
rightful heir. The paramountcy of Dingiswayo, lord of 30 chiefs, 
was meantime threatened by Zwide, chief of the Ndwandwes of 
Zululand; Dingisnayo rvas caught by treachery and murdered. 
Shaka, moving up to his rescue, was warned in time and escaped 
Znide's clutches. For a time the inevitable duel between Zxvide 
and Shaka the Zulu was postponed. In  the interim, Shaka built a 
royal kraal; impounded a choice herd of n-hite cattle from 
Rladlokovu of the Mfute: and i m ~ o r t e d  cooks from Rltetwaland . . 

the end of the 19th century was on the wane, that his fellolv country- and expert brewers f rom the ema-Qungebeni, He  assumed control 
men-who had criticized his art as unpatriotic-acclaimed him. His over the drifting divided &ltetwa, subdued several smaller popularity abroad rested chiefly on his characteristic representations of 
Spanish subjects, satisfying a taste fo r  the exotic-gypsies, dancers, bull. tribes and perfected the military system of ~ i n g i s x v a ~ o .  The rule 
fighters and other popular l~a t iona l  tl-pes. He also painted landscapcs. of celibacy mas ruthlessly imposed On the regiments (impis) ; the 
female nudes and fashionable portraits. The vigorous style of his ma- use of the stabbing assegai was made general; shields were im- 
turity, with strong forms and vivid colours, gave his subjects a dra- proved, as too were the tactics of a highly mobile army (said to be 
matic vitality; but i t  developed into a mannered formula in rr~hich able to cover as much as 40 mi, in a single day), characteristic of 
realism was sacrificed to theatrical effect. Zuloaga is represented in ~ h ~ k ~ ' ~  campaigns Ivere the use of spies and scouts, the man>- public galleries throughout the world. (E. Hs.) 

ZULULAND, a regioIl of southeastern forming the use of decoys and what is best described as the scorched-earth re- 
northeastern section of the province of Natal in the Union of South treat. In his first encounter with Zrvide, Shaka narrowly escaped 

Africa. ~t incorporated \,,.ith ~ ~ t ~ l  in D ~ ~ ,  18gi, from Jvhich defeat. In 1819 Znide attacked again; but, warned by his spies, 
time until the formation of the ~~i~~ it Tvas knolvn as the pro,,ince S h h a  retreated. burning up unconsumed supplies as he fled. When 
of zululand, lies 2 6 ~  and S, and 300 40, the Ndwandwes reached the Tugela they were starving and ex- 
and 330 E,  and is bounded on the southeast by the lndian ocean. hausted. In  a three-day fight, Shaka overwhelmed them in the 
on the north and northeast by the Utrecht and Vryheid districts of filhlatuze valley, turning the flanks of the enemy by speedy moves 
~~~~l and by ~h~ h:ls an of Io,362 sq,mi, of his young warriors. Zwide escaped, to die in exile. Those of 
including hmatongnland) zaambauland and I~~~~~~~~~ district, his followers who mere not massacred were incorporated in Shaka's 
territories not part of the former Zulu domains. Population amy. 
(1gj1)  423.230. comprising 409.343 natives, 8.49; Europeans, I t  was not until 1821 that Shaka began systen~atically to conquer 
3 ,9 jo  Asians and 1;44o coloured. European settlement re- xatal  and verS7 largely to depopulate it. 1t is estimated that by 
stricted by the prevalence of malaria and of the tsetse fly,  \vhich forcible recruiting he had I j regiments by 1 8 2 ~  and ruled over 
aerial spraying after 1945 substantially reduced, For an account 50,000 people. That his foes were men of no mean calibre is 
of physical features, geology, flora. fauna and general proven by the careers of those who escaped his vengeance. To the 
geography, see under NATAL and SOUTH AFRICA. UXION OF. north fled LIzilikazi (Umsilikazi. Mosilikatze). who colonized 

croXvn reserves of land for native use, although considerably Matabeleland, and Soshangane of the Kdwand~ves. who conquered 
reduced, form about three-fifths of Zululand, 3,882!000 having Portuguese East Africa. For a generation their offshoots terrorized 
been set aside in z I  districts as the zululand native trust, L~~~~ central Africa. The other main line of flight was southn-ard: 
areas in zululand have been Jvith sugar cane, completion refugee Tembus and Fingoes fled via Pondoland. and on all of them 
of the sTvazi border opened up much country for  the culti- Matiwane preyed until his polver was broken by an expedition from 
vation of cotton, ~h~ completion of the ~ ~ ~ ~ ~ ~ ~ ~ i - x k ~ ~ ~ l ~ ~ i  the harassed Cape Colony. This shunting of tribes not only left 
railroad began the opening up of large and fertile areas, ~h~ im- xatt"l deserted but also dislocated the whole Cape frontier. By 
portant irrigation scheme a t  hlkuzi was expected further to fa-  relentless cruelty erected into a system by ability of no mean order, 
cilitate agriculture, as Tvas also a similar project, estimated to cost S h k a  the outcast had avenged the insults of his youth and built 
La50,ooo. on the Pongola river. Coal deposits are believed to an He ''as Attila. 
underlie much of the southern sections of Zululand. Shaka first came into contact with Europeans in 1824, when he 

History.-The Zulu are a tribe of the Nguni group of the Bantu "r" visited by F. G. Fare~vell, H. F. Fynn and party. Fynn. who 
people. I t  is not certain by \,,.hat route or a t  what point in time became a fluent linguist and who had some knowledge of medicine. 
the Xguni entered southeastern Africa, but Zulu legend. reinforced treated Shaka for an assegai viound. Shalia, on his recovery, made 
by travellers' tales. establishes that the Zulu were a separate tribe a fornlal grant of Port Natal and its hinterland to Farewell and his 
settled in the valley of the 1Vhite hlfolosi river by the end of the &signs and, until his assassination, extended his erratic and exact- 
17th century. In  1756 they were described by shipwrecked Euro- ing patronage to the traders. H e  wished to send an embassy to  
peans as very p roud ,  careful in the preparation of food, very England, but the Cape government turned back his envoy. Again 
cleanly in their person and jealous of their women. Though they Shaka sent chiefs to Capetown: but before their arrival he hadbeen 
were a distinct social group, the Zulu were at  the beginning of the murdered (Sept. 23, 1828) a t  a kraal on the Umvoti, about jo mi. 
19th century still an unimportant tribe numbering little more than from Port Satal.  Shaka mas a victim to a conspiracy by his half- 
2.000. The dominant tribe in Zululund was that of the kltetma brothers Dingaan and Llhlangana, and a short time afterward 



Dingaan murdered Mhlangana and made himself king. Zulu military system under the eye of a British resident. Presented 
Dingaan.-Bloodstained as had been Shaka's rule, that of on Dee. I I ,  the virtual ultimatum as to the structure of Zululand 

Dingaan (Dingane) appears to  have exceeded it in wanton cruelty. Jvas to expire 30 days later. 
I n  1835 Dingaan permitted the British settlers a t  Port Xatal to  Tlce ZZL~?L War.-Cetewayo returned no answer, and in Jan. 
establish missionary stations in the country in return for a promise 1879 a British force under Gen. Lord Chelmsford ( F .  A. Thesigerj 
made by the settlers not to harbour fugitives from his dominions. invaded Zululand. Chelmsford had a force of 5.000 Europeans 
In  1836 American missionaries were also allo~ved to open stations; and 8.200 natives; Cetewayo an army of fully 40,000 men. 
in Nov. 1837 Dingaan received Piet Retief, the leader of the first Chelinsford div~ded his force into three columns-their entry 
party of Boer immigrants to enter Natal. The story of Retief's 1 ~ 3 s  unopposed-1%-hich were to converge on Ulundi, the royal 
mission, the massacre of the Boer leader and the fighting which fol- kraal. On Jan. 2 2  the centre column (1.600 Europeans. 2.500 na- 
lowed is told in the article XATAL. In  the result Dingaan's army tives). n.hich had advanced from Rorkesdrift. was somen-hat 
mas totally defeated on Dec. 16, 1838 ("Dingaan's day"), by a casually encamped near Isnndhl~vana. I t  n.as neither entrenched 
Boer force under Andries Pretorius. A year later he TTas over- nor in laager. On the morning of that d:iy Chelmsford moved 
thrown. the Boers in S a t a l  (Jan. 1840) supporting his brother out n-ith a small force to support a reconnoitring party. After he 
hlpande (usually called Panda) in rebellion against him. Dingaan had left. the camp. in charge of Col. A. \V. Durnford. was surprised 
passed into S~vaziland in advance of his retreating forces and was by a Zulu army nearly ~ o . o o o  strong. The  British were over- 
there murdered, while Panda mas cro~vned king of Zululand by the n.helmed and almost every man killed. the casualties being 806 
Boers. Europeans (more than half belonging to the 24th regiment) and 

Panda m d  Cetewayo.-\vhen in 1843 the British succeeded the 471 natives. The reconnoitring party returned to hnd the camp 
Boers as masters of Natal they entered into a treaty with Panda. deserted: next day they retreated to Rorkesdrift. which had been 
who gave up to the British the country between the upper Tugela the scene of a heroic and successful defense. After the victory 
and the Buffalo rivers and also the district of St. Lucia bay (which. 3t Isandhl\vana. two impis o i  the Zulu army had moved to the 
however. was not then occupied). Less warlike than Shaka and drift. The garrison stationed there. u~ ide r  L i e u ~ s .  J.  R. hI.  Chard 
Dingaan, Panda remained throughout at peace with the govern- :~nd  G. Bromhead, numbered about 80 men of the 24th regiment, 
~ n e n t  of Natal. Bishop Schreuder, a Norwegian missionary long and they had in hospital betn-een 30 and 40 men. Late in the 
resident in Zululand, gave Sir Bartle Frere the follo~ving estimate afternoon they n-ere attacked. On six occasions the Zulus got 
of the three brothers who successively reigned over the Zulu: xithin the entrenchments, to be driven track each time a t  bayonet's 
"Chaka was a really great man, cruel and unscrupulous but with point. At dann  the Zulus ni thdre~v.  leaving 3 jo  dead. The  British 
many great qualities. Dingaan was simply a beast on ~ T T O  legs. loss TTas I j killed and 10 wounded. 
Panda was a weaker and less able man. but kindly and really grate- The other two columns merely held their ground. Col. C. K. 
ful,  a very rare quality among Zulus. He  used to kill sometimes. Pearson was besieged a t  Esholve until April. when. after a sharply 
but never wantonly or continuously." I n  183'6 war broke out be- contested victory a t  Ginginhlove. Cheln~sford relieved Eshowe. 
tween two of Panda's sons. Cetewayo t C e t s h ~ ~ a y o l  and llbulazi. I n  the northv-est. Col. El-elyn \Vood had evaded encirclenlent a t  
~ h o  were rival claimants for  the succession. A battle was fought Hlobane mountain. fallen back on fortified headquarters a t  Kam- 
between them on the banks of the Tugela in Dec. 1856. in which bula and repulsed the pick of Cete~vayo's army (March) .  
LIbulazi and most of his folloviers were slain. The government of Kambula and Ginginhlove marked the turning point. Chelms- 
Katal ill 1861 authorized Theophilus Shepstone to proclaim Cete- ford could now afford to wait. \Then ample reinforcements were 
\Yay0 Panda's sole heir. Panda died in Oct. 1872 and Cete~vayo a t  hand. Chelmsford again ordered a general advance. designed. as 
(q .2 . ' )  was solemnly crowned by Shepstone. in January. to focus on the royal kraal a t  Ulundi, though on this 

Border disputes with the Transvaal Bders were fairly frequent occasion the main thrust was made from the northwest. The  death 
during Panda's reign. The Boers had obtained from Panda in 1854 of the former prince imperial of the French. Sapoleon 111's son. 
a cession of the Utrecht district: in 1860 they tried to get f rom while out with a reconnoitring party. was a tragic incident in a 
the king a road to the sea a t  St. Lucia bay. I n  1860 his brothers brilliant campaign. The White Mfolosi was crossed on July 4.  
Aftonga and llgidlana had escaped to the Transvaal xhen Cete- With an estimated force of 4.200 Europeans and 100 nati1.e~ and 
wayo organized a roundup and murder of probable rivals. Cete- well-placed artillery. Lord Chelmsford fought and won a brilliant 
way0 offered the Boers a strip of land if they would surrender victory a t  Ulundi three days before Sir Garnet Wolseley arrived 
hftonga. This they did on condition that Aftonga's life be spared. to supersede him. 
The Boers got a strip of land from Rorkesdrift to the Pongola river Cetealayo's Do~vzfa1l.-Ulundi broke the military resistance of 
and beaconed it off in 1863. \Then, ho~vever. in 1865. hltonga fled the Zulus. and the fugitive Cete~vayo was captured and exiled. 
to Natal. Cete~vayo declared that he had lost his part of the bar- \Tolseley planned the reorganization of Zululand. dividing it into 
gain. for he feared that l l tonga might be used to supplant him. He  13 artificial tribal units. A British resident vTas appointed. with- 
thereupon caused the boundary beacons to be removed and, on the out adequate military or civil staff to  control the situation. when 
ground that the Swazis were vassals of the Zulu and had no right the chiefs (known to Katalians as "\Volseley's Kilkenny cats") 
to alienate. put forward a counterclaim to lands north of the Pon- plunged into civil war. The  main conflict was between the Usutu 
gola that the Swazis had alienated to Lydenburg. group ('who were loyal to Cetem-ayo) and Zihebu (or Usibepu). 

Such was the position when by his father's death Cete\vayo be- The  restoration of Cete~i-ayo in Jan. 1883 made confusion worse 
came absolute ruler of the Zulu. ' As far as possible he revived confounded. The land between the Tugela and the C m l a t u ~ i .  as- 
the military methods of his uncle Shaka. His rule over his own signed by \\Tolsele,y to John Dunn (a  white t rader)  and Hluhi (a  
people was tyrannous. By Bishop Schreuder he was described as Basuto refugee), was now set aside as a reserve, a haven and a 
"an able man, but for cold, selfish pride. cruelty and untruthfulness buffer. But since Zibebu was installed as a counterpoise to 
worse than any of his predecessors." The tension bet\veen Cete- Cetewayo. conflict was inevitable. I n  July 1883, assisted by white 
wayo and the Transvaal over border disputes continued and ~yhen  hunters and ad\,enturers. Zibehu pounced on Cetewayo a t  Ulundi. 
in 1877 Great Britain annexed the Transvaal the disputes were Cetewayo. wounded and his power shattered, escaped to Eshowe. 
transferred to the new owners of the country. A commission ap- where he died in Feb. 1884. 
pointed by the lieutenant governor of Natal reported in July 1878 Dil~izzilz~ and British Annexcztion.-Cetewayo's son Dinizulu 
and found almost entirely in favour of the Zulu on the boundary turned to a group of Transvaal Boers for assistance, bartering ter- 
disputes. But Sir Bartle Frere, the high commissioner. was con- ritory against alliance. \I-ith their help he defeated Zibebu and 
vinced that ,  in the interests of Natal and of the Transvaai in par- drove hiin and his folloners into the reserve. :is re~vard for their 
ticular and of South Africa in general. Cetewayo ought to be support, the Boer surveyors claimed the n.hole of the northern 
controlled. H e  accepted the report of the boundary commission territories (1-ryheid district) t.ogether xvith n belt of land to St. 
but coupled with it demands for compensation for frontier in- Lucia bay, the only harbour b e t m e n  Durban and Lourenco 
cidents. together with political demands calculated to destroy the Marques. Great Britain successfully contested this on the legal 



grounds of the treaty of 1843 with Panda (see above) but in 1886 
recognized the new Republic of Vryheid-shorn, however, of its 
road to the coast. TTYO years later, Vryheid Tvas incorporated in 
the Transvaal. (These northern districts of Zululand were to be 
retroceded to Natal after the South African IVar, 11-ithout dis- 
placement of the then occupiers.) 

The British government annexed Zululand to the crown in 1887 
and placed it under a commissioner responsible tv the governor of 
Katal. I n  the following year Dinizulu rebelled. Xfter a sharp 
campaign (JuneeAugust, r 888 ), Dinizulu fled int0 the Transvaal. 
H e  surrendered to the British in November; in April 1889 he and 
two of his uncles were found guilty of high treason and were exiled 
to St. Helena. 

Cnder the administration of the successive comr.ilissioners, Sir 
Rfelmoth Osborn and Sir Marshal Clarke and of the district 
magistrates, the Zulu became reconciled to British rule. 

At the close of 1897 Zululand. in which Tongaland had been 
incorporated, was handed over by the imperia1 government to 
Natal. I n  1898 Dinizulu was allowed to return and was made a 
"government induna." Officially one of several chiefs he was. in 
fact. regarded by most of the Zulu as the head of their nation. 

The  substitution of colonial for crown control in 1897 caused 
much uneasiness in Zululand, n.here lung sickness, rinderpest and 
east coast fever were killing cattle so rapidly that it looked as if 
the Zulu social structure \\.as threatened. The  taking of the first 
census and the appointment of a delimitation commission in 1902 
contributed further to rumours and malaise. If'ord went round 
that the Zulu were to break their European cooking pots and to 
kil1 off a11 pigs and white fowl. This raised expectation of a gen- 
eral rising against the whites: and this expectation was fostered by 
alleged missionaries of the Ethiopian Church and by the rurnour 
(found as far north as centra1 Africa) that a magie charm to make 
black men invulnerable to bullets had been discovered. Against 
this background of fact and fable, the imposition of the poll tax 
of 190 j  precipitated rebellion xvhen the tax fel1 due lor collection in 
1906. T e t  it Tvas in Natal (q.v.). not in Zululand. that armed re- 
sistance first occurred. The ringleader Bambata (of the hlpanza 
dictriet) was. however. in touch with Dinizulu; i t  was into Zulu- 
land that he fled; and it  was Lunyana, the keeper of Cetewayo's 
grave. who persuaded Sigananda to assist Bambata's revolt. Only 
prompt action by the colonial force a~rerted n-hat threatened to be 
a major rebellion with its racial and military hub in Zululand. The 
brief but exciting campaign was over by July 1906. In  Dec. 1907 
the Natal government felt justilied in charging Dinizulu with high 
treason. murder and other crimes. iZ military force entered 
Zululand and Dinizulu surrendered without opposition. He  was 
brought to trial in Nov. 1908 and in March 1909 was found guilty 
of harbouring rebels. The more serious charges against him ivere 
not proved. Sentenced to four years imprisonment, he was re- 
leased on the establishment of the Gnion in 1910 by Gen. Louis 
Botha. Dinizulu was settled on a farm in the Transvaal, where 
he died in Oct. 1913. 

Adminktration.-IVhile no major disturbance of public order 
occurred after 1906. many problems exposed by the South African 
Native Aïfairs commission (1903) and by the Natal Native Af- 
fairs commission (nhich follolved the revolt) were nevertheless, 
by the niiddle of the 20th century, little riearer solution than they 
had been at the beginning. For  purposes of administration, 
Zululand is an integral part of the province of Natal. I t  is divided 
int0 I I magisterial districts. subdivided int0 tribal districts where 
chiefs exercise primary jurisdiction and assist the administration. 
At the head of the structure is the chief native commissioner, 
Natal. From the beginning, native law, where not repugnant to 
humanity or to public interest! has been recognized, at first on a 
customciry basis and then by the extension of the Katal native code. 
I n  civil cases appeal lies to the native appeal court, northeast 
division, and in crimina1 cases to the native high court, Natal. 

The radical problem in Zululand is the land question. The 
dclimitation commission, appointed in 1902. envisaged three types 
of land: an area set aside for European settlement; an area for 
native locations (reserves) ; and crown land to be broken up at a 
later date. Little of this was alienated, but in the course of the 

20th century much was occupied by native squatters, whom some 
think to have a prescriptive claim. Proposals were made to break 
up crown land for development by white settlement. especially in 
the Ingwavuma corridor. But although, apart from some conges- 
tion in the districts of Eshome, Nkandla and Nqutu, there was in 
Zululand more land per head for natives than elsewhere in the 
Lnion of South Africa. parts of that land were quite unsuitable for 
tillage and parts remained still malaria-ridden. The Zulu therefore 
were not overendowed. Since. moreover, the Cnion government 
did not attempt a thorough revision of S a t a l  native administra- 
tion (which. whenever possible. was based on tribal structures), i t  
was considered that it would be un~vise to cut down native lands 
either directly. by partition. or indirectly. by depriving an  expand- 
ing population of an overflow into crown lands. For  the Zulu 
tribal society, through which the administration worked, turned on 
the o~vnership of land and on the possession of cattle. But it was 
equally clear that the ~vell-being of the Union as a mhole depended 
on the developing of scientific agriculture and on the maintenance 
of a Iabour supply both for rural and urban industries; and the  
Zululand system militated against this. 

The Lnion government took t ~ v o  steps that were bound to 
change the position. I t  extended the drive (begun by the Natal 
Sat ive  trust) to improve native farming on a national scale 
through the appointment of agricultural officers and native demon- 
strators grouped under the district commissioners. I n  parts of 
Zululand considerable progress \\-as clearly made. I n  1953, 
modifying proposals put forward in 1934: the Cnion government 
proposed to substitute its olvn control for provincial control of 
native education. The avowed object, apart from financial and 
administrative convenience, ~ v a s  to provide increased facilities for 
native education as wel1 as a nerr educational approach (neither 
mission schools nor provincial schools were numerically adequate, 
though devoted \vork had been done). As the periodical drift to 
the towns and to the mines had already weakened patriarchal con- 
trol, systematic education on almost any plan could be expected 
to change the sociological and therefore the administrative pattern 
of Zululand. The South African government's Bantu Education 
act (19 jq )  transferred the control of native education from al1 
provincial administrations to the department of native affairs. 

BIBLI~GRAP~IY.-A. T. Bryant, Olden I'imes in  Zululand and 'Vatal 
(Xew York, London, 1925);  T. V. Bulpin, Slzaka's Country  (Cape 
Town, 19.52) ; H. F. Fynn, Diary, ed. by J .  Stuart and D. McK. Mal- 
colm (Pietermaritzburg, 1950) ; H. Rider Haggard, Cctyzlayo nnd Bis 
Whi te  Seighbours (London, 1882) ; J .  Stuart, History o f  the Z x l u  
Rr,bellion, 1yo6 (London, 1913) ; Intercolonial Commission on Native 
Affairs, Report, vol. i\., -Vatal (London. 1906) ; E. J .  Krige, Social 
Systeiit o j  the Zulus  (New York, Lontlon, 1936). See also G. McC. 
Theal, History of Sou th  Africa Siiice 1795, j vol. (London. 1908-IO), 
especially vol. i and iv; Eric A. Walker, History of South Africa, new 
ed. (London, Kew York, 1947, 1949) ; Lord Hailey, Am African Szdraey 
(London, 1938) ; M. Fortes and E. E. Evans-Pritchard (eds.), Ajrican 
Political Systeiizs (Xew York, London, 1940) ; C. W. De Kiewiet, 
The  Itlzperial Factor i n  S o t ~ t h  Africa (Nexv York, London, 1937) ; and 
works cited in the article NATAL. (W. -4. LML.) 

ZUMALACARREGUI Y DE IMAZ, TOMAS DE 
(1788-1835). Spanish Carlist general. was born a t  Ormáiztegui, 
Guipuzcoa, Dec. 29, I 788. I n  his youth he served under Gaspar de 
Jáuregui: one of the minor guerrilla leaders. H e  then entered the 
army, hut was disgraced for his support of Don Carlos. 

Appointed commander in chief in Navarre by Don Carlos, he es- 
caped from Paniplona on the night of Oct. 29. 1833, and took com- 
mand the next day a t  Huarte-Araquil of the few hundred ill-armed 
and dispirited guervilleros that constituted his ~vhole force. I n  a 
few months Zumalacárregui had organized the Carlist forces int0 a 
regular ariny. Ii-hether as a guerrilla leader or as a general con- 
ducting regular war in the mountains, he proved unconquerable. 
By July 1834 he had made it safe for Don Carlos to join his head- 
quarters. The pretender, bigoted and narrow-minded. was afraid 
of Zumalacárregui's personal influence with the soldiers. and 
Zumalacárregui Tvas hampered by the intrigues of the court. l 'et 
by June 1835 he had made the Carlist cause triumphant to the 
north of the Ebro; had he been allowed to march on Madrid, he 
might wel1 have put Don Carlos in possession of the capital. H e  
reluctantly obeyed the order to besiege Bilbao, was wounded in 



the leg on June 15, 1835, attended by Don Carlos' physicians, and 
died on_ June 24, 1835, as a result of a quack's operation. 

ZUNI, an American Indian pueblo (q.v.), south of Gallup, 
N.M. In  1950 it had 2.563 inhabitants. The Zufii speak an inde- 
pendent language, and their origins and early history are unknown. 
Nor does mythology clarify these problems, for it pictures their 
ancestors as emerging from underground and wandering to their 
present location. 

Zuiii was discovered in 1539 by Esteban, a Negro scout for 
Marcos de Niza, who preceded Coronado. The Indians were then 
living in Hawikuh, and five or six other towns. Collectively. these 
came to be called the Seven Cities of Cibola. After the Pueblo 
rebellion in 1680 the populace crowded into one multistoried 
masonry pueblo. 

'Thirteen matrilineal clans comprise Zufii society, but the main 
officers are male. The principal masculine occupation is maize 
farming, although some men have become excellent silversmiths 
and turquoise workers. Basketry and pottery are the main femi- 
nine crafts. 

Like other Pueblo Indians the Zufii are generally nonaggressive 
and deeply religious, with a complex ceremonial organization. 
Men often wear masks and costumes, in which they impersonate 
those gods or spirits called katcinas. One spectacular impersona- 
tion is Slialako, a gigantic katcina that appears annually in De- 
cember. Under the impetus, primarily, of neighbours and return- 
ing veterans, native customs are rapidly changing to conform to 
white American ways. Nevertheless, much traditional Zufii cul- 
ture still remains. 

BIBLIOGRAPLIY.-R. L. Bunzel, "Introduction to Zuiii Ceremonialism," 
Bur. Afizer. Ethnol. Ann.  Rep., xlvii (1932) ; F. H. Cushing, "Zuiii 
Breadstuff," Indian Notes Molzogr., N.Y., viii (1920) ; A. L. Kroeber, 
"Zuiii Kin and Clan,!' Anthrop. Pap. Amer. Mus., xviii, pt. ii (1917) ; 
M. C. Stevenson, "The Zuiii Indians," BUY. Amer. Ethnol. Ann. Rep., 
xxiii (1904). ( M I .  T.) 

ZUNZ, LEOPOLD (1794-1886), Jewish scholar, was born 
at  Detmold, Ger., in 1794, and died in Berlin in 1886. He was the 
founder of what has been termed the "science of Judaism." the 
critical investigation of Jewish literature, hymnology and ritual. 
His Gottesdienstliclze I'ortviige dev Juden lays down principles 
for the investigation of the rabbinic exegesis (Midrash, 9.v.) and 
of the prayer book of the synagogue. Zunz's other principal 
works are Synagogale Poesie des Mittelalters (1855) ; and Litera- 
tz~rgesci~ichte dev Synagogale~z Poesie (1865; supp. vol., 186;). 

ZURARA, GOMES EANES DE (c.  1410-1474), the second 
notable Portuguese chronicler in order of date (FernLo Lopes 
being the first), and the first to describe the Portuguese voyages 
of discovery which pioneered the overseas expansion of Europe. 
H e  entered the royal archives as assistant to Lopes (q.v.) and 
succeeded him as chief chronicler in 1454, His Crdnica da To- 
nzada de Cez~ta ("Chronicle of the Capture of Ceuta"), a sup- 
plement to the Crdnica de D. Joam ("Chronicle of King John I") 
by Lopes, dates from 1450! and his Crd?zica dos feitos de Gzline' 
("Chronicles of the Deeds of Guinea"), more usually knox~n as 
Crdnica do descobvinzento e corzqzrista de G u i d  ("Chronicle 
of the Discovery and Conquest of Guinea"), on which his reputa- 
tion rests, was completed several years after the death of Prince 
Henry the Navigator in 1460. He also wrote a history of Tangier 
and other works. Modern research has disclosed that Zurara's 
accuracy in his Crdnica de GuilzB leaves much to be desired, the 
part played by Prince Henry being exaggerated at the expense of 
more important factors. His erudition is mainly secondhand, but 
with all its faults the Crdl~ica remains the primary source for the 
subject. I t  is all the more regrettable that there is no adequate 
edition of the text in any language, the obsolescent translation by 
C. R. Beazley and E. Prestage for the Hakluyt society, 2 vol. 
(1896-983, being still the most useful. 

BIBLIOGRAPHY.-E. Prestage, T h e  Chronicles of Fern50 Lopes and 
Go?nes Eannes de Zuvara (1928) ; Duarte Leite, Acirca da CrGuica dos 
feitos de Guin t  (1941) ; A. J. Dias Dinis, L7ida e obras de Gonzes Eaires 
de Z u r a ~ a  (1949) ; Joaquim de Carvalho, Estudos shbre a Cultura 
Portugz~Zsa do se'culo X V  (1949) ; Joaquim Barradas de Carvalho, 
"Gomes Eanes de Zurara e Valentim Fernandes," in Revista de Historia, 
no. 15, pp. 37-68 (1953). (Cs. R. B.) 

Z U R B A R ~ N ,  FRANCISCO DE (1 598-1 664), Spanish 

painter, was born at  Fuente de Cantos, Badajoz province, Extre- 
madura (baptized Nov. 7). He was apprenticed in 1614-16 to 
Pedro Diaz de 1-illanueva, a painter of images, in Seville, where 
he nas  also possibly a pupil of Juan de las Roelas. 

Zurbarin's personal style, based on Caravaggesque naturalism 
and tenebrism. was already formed in Seville by 1629 ("St. Peter 
r\'olasco," Prado; "St. Bonaventura," Louvre, etc.) and its devel- 
opment was probably stimulated by the early works of Velazquez 
and by the works of Jusepe de Ribera (9.v.). I t  was a style that 
lent itself well to portraiture and still l ife; but it folind its most 
characteristic expression in his religious subjects. Indeed Zur- 
barin uses naturalism more convincingly than other exponents 
for the expression of intense religious devot;on. H e  renders tradi- 
tional personages-apostles, saints, monks-with portraitlike 
heads, nith almost sculptural modeling and with emphasis on the 
minutiae of their dress, so as to impart verisimilitude to their 
miracles, visions and ecstasies. This distinctive combination of 
realism and religious sensibility relates the art of Zurbarin to the 
practical mysticism of the Jesuits. His art was popular with 
monastic orders in Seville and the neighbouring provinces and he 
had several folloxvers, whose morks have been confused ni th his. 
Of the many large cycles for which he received commissions the 
legends of St. Jerome and of Jeronymite monks (1638-35)) that 
decorate the chapel and sacristy of the monastery at  Guadalupe are 
the only ones that have remained zn situ. Little is knox-n of his 
production in the 1640s apart from the altarpiece at Zafra 
(1643-44) and records of a large number of paintings destined for 
Lima, Peru (1647). By 1658 both the style and the content of 
Zurbarin's paintings had suffered a change that can be attributed 
to the influence of BartolomC Murillo (9.3.). I n  his late devo- 
tional pictures, like the "Holy Family" and "Immaculate Con- 
ception" (1659 and 1661, Budapest), the figures have become more 
idealized and less plastic in form; and their expression of religious 
emotion is tinged nith sentimentality. Zurbarin died in Madrid 
on Xug. 27, 1664. 

BIBLIOGRAPHY.-J. Cascales y Muiioz, Francisco de Zurbarrin (Ma- 
drid, 1911; trans. by iY. S. Evans, S e w  York, 1918) ; H. Kehrer, Fran- 
cisco de Zurbaran (Munich, 1918) ; M. S. Soria, T h e  Paintings of 
Zurbardn (London, 1953). (E. Hs.) .. 

ZURICH, the canton of northeastern Switzerland which ranks 
officially first in the confederation. I ts  total area is 668 sq.mi., 
of which the high proportion of 90.4% is reckoned as "pro.. 
ductive" (forests, 184.9 sq.mi., and vineyards 4.6 sq.mi.). Of 
the rest, 27.8 sq.mi. are occupied by lake waters; chiefly part of 
the Lake of Zurich, but ~vholly within the canton are the Lakes 
of Greifen (35 sq.mi.) and Pfaffikon (14 sq.mi.). The canton 
joined the confederation in 1351. I ts  irregularity of shape arises 
from its continued growth, up to 1803, by the additions of acqui- 
sitions made by the capital. As far back as 1362 the whole of 
the loxer part of the lake was added, and by the purchase of 
Winterthur (1467) from the Habsburgs, it reached the Rhine. 
Today it extends from its enclave in Baden, on the right bank of 
the Rhine (above the Thur junction to below the Ti5ss junction) 
to some 8 mi. S.W. of Pfaffikon See. I t  consists of shallow river 
valleys draining toward the Rhine and separated from one an- 
other by northwest to southeast ridges. The most important val- 
ley is that of the Linth, which expands into the Lake by Zurich 
and is continued as the Limmat; the ridge to the east is low and 
then successively eastward are the valley of the river Aa-Glatt, 
which flows through the Greifen See; a higher ridge separating it 
from the more gorge-like Toss valley, and finally the highest ridge 
along the east boundary separating the Toss from the Toggen- 
burg (9.v.). On the last ridge, Hornli reaches 3,717 ft. West 
of the Lake of Zurich is the strikinglj parallel valley of the Sihl, 
bounded farther west by the Xlbis ranzt.. \i:ith Albishorn (3,000 
f t . j  as its highest point. Pop. (1950) ; 7 ;:0(32. The capital of the 
canton is Zurich (pop. 1950, 390,0201, but. \I'interthur (66,923') is 
the only other considerable town. Uster (12.350), east of Greifen 
See, is an industrial town, while Thalwil (8,787), Horgen (10,118) 
and LVadens~vil (10,155), all on the western shore of the Lake 
of Zurich, are of note as industrial centres. Though the land is 
highly cultivated, yet the canton is essentially a great manu- 



facturing area, especially of machinery and railway rolling stock. 
Silk weaving and cotton weaving are widely spread, and the prod- 
ucts of the former industry have a large foreign market. The can- 
ton is divided into 11 administrative districts containing 186 
communes. I n  1869 the cantonal constitution was revised. and 
no material changes have been made since. There is an executive 
(regieuz~ngsmt) of seven members and a legislature (kantonsri~t) 
of 180 deputies (distributed among the electoral circles on a 
population basis, -\%hich varies from census to census). Each body 
holds office for four years and is elected by a method making use 
of the principle of proportional representation. The compulsory 
referendum exists, and all laws and all financial decisions involving 
a total sum over 2 jo.000 Fr., or an annual sum of 20.000 Fr., must 
be submitted to a popular vote. Any j.000 voters can employ 
the "initiative" to force the government to submit to the people 
anv legislative or constitutional matter. (See Sw ITZERLAND . .. (TV. E. WH.) 

ZURICH, the capital of the Sm~iss canton of ,the same name 
and.the largest town in Switzerland. is situated 1,345 ft .  above 
sea level a t  the foot of Lake Zurich on both banks of the Limmat 
river and of its tributary, the Sihl. Although it is an industrial 
and commercial centre, it is one of Europe's most beautiful cities, 
ringed by wooded hills, with, on clear days, a panoramic view 
of the Alps at  the southern end of the lake. The quays which 
line the lake and the river, the 16th- and 17th-century guild- 
houses on the river banks and the feeling of light. space and 
cleanliness of its modern streets all contribute to its charm. Pop. 
(19jo) 390.020. (1956 est.) 422.012, of li2hom 261:7j1 were 
Protestant. 144.879 Roman Catholic and 6,075 Jewish. 11960) 
440.170. German is the principal language spoken, sometimes in 
the dialect form known as "Schweizerdeutsch." 

History.-The earliest, prehistoric inhabitants of the site of 
Ziirich were lake dwellers living in pile huts at the foot of the 
lake. ( S P ~  LAKE DWELLINGS.) Later the Celtic Helvetii had a 
fortified settlement there and the name is probably derived from 
the Celtic dzw, meaning ~ ~ a t e r .  In  c. 58 B.C. the settlement fell to 
the Romans \vho adapted its name to Turicum and made it a 
customs station. I t  was fortified in the 4th century but was in- 
vaded by the Alamanni from the north and ~vas  later conquered 
by the Franks, who made it a royal residence. Charlemagne's 
grandson. Louis the German; established a Benedictine abbey and 
installed his daughter as abbess in 8 5 3  Subsequent abbesses ac- 
quired extensive rights and privileges. sharing administration of 
the town with the emperor's deputy. Side by side with this clerical 
and political development went the growth of the trading com- 
munity. who settled there because of the town's position at the 
foot of the lake, at a river crossing, on the trade routes from 
France to eastern Europe and from Germany and the north to 
Italy. and who had acquired market rights by the year 1000. The 
toxvn gained great prosperity from its silk industry and was for a 
long time one of the few silk centres north of the Alps. 

I n  1218 Zurich became a free imperial city and in 13 j~ joined 
the Swiss confederation under the leadership of the patrician 
burgomaster, Rudolf Brun, who in 1336 had given the city its 
first constitution, dividing government between the patricians and 
the guilds. I t  had acquired its independence of the abbey in the 
13th century, and in 1400 bought its freedom from the emperor. 
Gradually the guilds acquired more and more power and the city 
became virtual ruler of considerable lands. This involved con- 
flict with other city states. leading to the Old Zurich war (1336- 
50) between Zurich, supported by Austria, and the rest of the 
Swiss league, in lvhich Zurich was defeated. The city gained 
leadership in the league. however, under the burgomaster Hans 
JValdmann (1436-89)) who led the Swiss to victory in the Burgun- 
dian war (battle of Morat. 1476) but whose dictatorial internal 
policy caused a peasants' revolt, in which he was beheaded in 1489. 

The city's character and importance were profoundly affected 
by the reformer Huldreich Z~vingli (q.v.), a priest at the Gross- 
munster whose series of sermons there, begun on New Year's day, 
I 519, inaugurated the Swiss reformation. The history of the city's 
support for the Reformation belongs to the history of Switzer- 
land and of Protestantism, but its internal effects were seen in 

the development of a plainer style of building in accordance with 
puritan principles, in the strengthening of a patriarchal system 
of government, with emphasis on almsgiving and the setting up of 
social services: and in the city's growing importance as a home of 
humanism. I t  provided a refuge for English Protestants perse- 
cuted by Rlary Tudor, and later for French Huguenots. and in the 
18th and 19th centuries became an intellectual centre for German- 
speaking Europe, and the home of such scholars and writers as 
J. J. Bodmer and J. J. Breitinger, Salomon Gessner, Gottfried 
Keller,, C. F. Meyer. J. K. Lavater and Heinrich Pestalozzi. De- 
spite the French occupation during the Revolutionary Wars 
(Masskna beat the Russians there in I igg),  it continued to prosper, 
its success being largely due to its textile industry. From 1831 
it acquired a more democratic constitution (completely liberalized 
in 1869) and during the 1830s the town walls and ramparts were 
destroyed by a to~vn council intent on asserting the rights of the 
radical peasants against the conservative city governors. The 
foundation of the university in 1833, of the Federal Institute of 
Technology in 18 j j (among whose famous pupils were Wilhelm 
Roentgen and Albert Einstein), and of the theatre, the Hottingen 
Literary circle and the concert hall soon after, were signs of the 
city's cultural growth, paralleled by the expansion into the sur- 
rounding countryside, the absorption of the outlying districts 
(1893 and 1934) and the increasing organization of its industry, 
all of which have made it a modern capital. 

The  Town.-Old Zurich may be said to have had three main 
centres : the twin-towered, Romanesque Grossmunster (cathedral), 
on the right bank of the Limmat, supposed to have been founded 
by Charlemagne. of which the present building dates from c. 1090- 
1130 and c. 1 2 2  j-1300; the Fraumunster on the left bank founded 
as an abbey in 8j3,  dating mainly from the 13th and 14th cen- 
turies; and the Lindenhof also on the left bank. a mound occupied 
successively by a Helvetian settlement, a Roman castrum and the 
imperial palace, now a public park with a good view over the city 
and the lake. With Zurich's expansion, however, the city's focal 
point has changed. so that the lake and the broad shopping street 
leading to it from the main rail\%-ay station, which follows the 
line of the old western moat, have become the social centre. 

The cathedral is dedicated to the 3rd-century Christian mis- 
sionaries, SS. Felix, Regula and Exuperantius, patron saints of 
Ziirich, who are buried in one of its chapels. On the site of their 
martyrdom, between the cathedral and the river, is the Jt'asser- 
kirche (1478-88), which was used as a city library from 1631 to 
1917, but reopened as a church in 1942. Zurich's oldest church 
is the 13th-century St. Peter's, on the left bank; nearby is the 
Prediger-Kirche (13th-14th centuries) where the cantonal archives 
are kept. The oldest houses are in the narrow streets round the 
Grossmunster but old Zurich's special character depends more 
on the 17th- and 18th-century guildhouses (often now contain- 
ing restaurantsj lining the quays, and on the beautifully pro- 
portioned 18th-century patricians' houses, some of which are now 
used for exhibitions and civic functions. Of the many bridges 
over the Limmat the oldest is the Rathausbrucke, a t  one end of 
which is one of the city's many 16th-century fountains. The 
Rathaus (1694-98) is a Renaissance building with much ornamen- 
tation showing baroque influence. 

The Swiss Xational museum, opened in 1898, contains an excel- 
lent collection of Swiss historic objects and antiquities, ar t  
treasures, etc. I t  is the chief of many artistic and scientific 
collections. The Federal Institute of Technology occupies a com- 
manding position on the site of the old ramparts, and the univer- 
sity (completed in 1914j, dominated by a central tower, also stands 
on high ground. The university buildings and the art  gallery 
(1911) are freely decorated with sculpture. Zurich has two 
theatres. a music school, a concert hall and modern hospitals. 
There are also a number of sports grounds and public gardens. 
Two great annual festivals take place: the Sechseliizcten, on the 
third Monday in April. which culminates in a procession of the 
guilds and the burning of a snowman in front of the Stadttheater; 
and the R~zilbr:~zschiesse~~, in September, when boys compete in 
rifle shooting. The suburbs spread across the xhole valley and up 
the slopes of the Zurichberg (2,285 ft.) to the east and the Uetti- 



berg to the southwest, two mountains which can be ascended by 
funicular railway. 

Communica t ions  and Industry.- Zurich lies on a river 
crossing and at the meeting place of two great roads (see History 
above). I t  is also an important railway centre and is connected 
to most of the major towns of the world by airlines operating from 
Kloten airport, 7 t  mi. outside the city. 

As well as being the Swiss centre of banking and insurance, 
Zurich is the country's leading industrial town. Since the middle 
ages it has been a centre of the silk industry and this still holds 
true of textiles, but far outweighing anything else in importance 
are the heavy industries making electro-technical equipment, elec- 
tric locomotives, machine tools, turbines, etc. 

B ~ ~ ~ ~ o ~ ~ a ~ ~ ~ . - U r k u n d e n b u c h  der Stadt und Landschaft Zurich, 
IZ vol. (Ziirich, 1888-1939) ; E. Arnet and H. Kasser, The Book of 
Zurich (Zurich, 19 54) ; Jean-Louis Clerc. Perspectives cavalii.res de 
Zurich (Neuchitel, 1941) ; H. Hofiman, Guide to Art in Zurich (Ziirich, 
1945) ; M. I). Hottinger, The Stories of Basel, Rerne a d  Zurich (Lon- 
don, Sew York, 1933) ; A. Senti, H. Waser and P. Guyer, Aus Zurichs 
Vergangenheit: Zeittafel zur Geschichte der Stadt Zurich (Zurich, 
19.54). 

ZURICH, LAKE OF, a Swiss lake, extending southeast of 
the town of Zurich. Its basin was formed by glacial erosion and 
it shows interesting phases of damming by moraines. The river 
Linth flows into it and the Limmat out of it. Its area is about 
34 sq.mi.. extreme length z j mi., greatest breadth 2$ mi., greatest 
depth 469 ft., surface 1,332 ft. above sea level. The greater 
portion is in the canton of Zurich, but 82 sq.mi. S.E. is in Schwyz, 
and 4 sq.mi. N.E. in St. Gall. The great dam of masonry, carry- 
ing the railway line and motor road from Rapperswil to Pfaf- 
fikon. cuts off the extreme eastern part of the lake and is passed 
only by small boats; steamers do not go beyond the dam. as the 
part beyond is shallow. ifrest of this dam is the island of Ufenau, 
where in I j23 Ulrich von Hutten took refuge and died. Zurich 
stands at the north end of the lake. On the west shore are Thalwil, 
Horgen. Wadenswi!; Richtersnil. Pfaffikon and Lachen. On the 
opposite shore are Meilen (near which the first lake dwellings were 
discovered in 1853-54). Stafa and Rappersu-il, the castle of ~vhich 
shelters a Polish museum. Schmerikon and Uznach are near the 
eastern end. 

ZUTPHEN or ZUTFEN, a town in the province of Gelderland, 
Neth., on the right bank of the Ysel at the influx of the Berkel, 
and a junction station 18 mi. N.N.E. of Arnhem by rail. Pop. 
(1947) 21,915. In  the middle ages it was the seat of a line of 
counts which became extinct in the 12th century. Having been 
fortified, the town stood several sieges, especially during the wars 
of freedom waged by the Dutch. the most celebrated fight under 
its walls being the one in Sept. 1586 when Sir Philip Sidney 
was mortally wounded. Taken by the Spaniards in I 587, Zutphen 
was recovered by Maurice, prince of Orange, in I j91, and except 
for two short periods, one in 1672 and the other during the 
French Revolutionary iVars. it then remained a part of the Vnited 
Ketherlands. German troops occupied it in World War 11. 

The most important building is the Groote Kerk of St. ]Val- 
purgis, which dates from the 12th century and contains monu- 
ments of the former counts of Zutphen, and other objects of in- 
terest. The chapter house contains a pre-Reformation library 
which includes some valuable mss. and incunabz~la. There are 
some remains of the old town vialls. The place has an active 
trade, especially in grain and in the timber floated down from the 
Black forest by the Rhine and the Ysel; the industries include 
tanning, weaving and oil and paper manufactures. About 3 mi. to 
the north of Zutphen is the agricultural colony of Sederlandsch- 
Mettray, founded by a private benefactor for the education of 
poor friendless boys in I S ~ I .  At 3 mi. distance, in the picturesque 
"Achterhoek," are the mediaeval castles of Ruurloo and Yorden. 

ZUTUHIL, an Indian tribe inhabiting the territory south 
of Lake Atitlan in Guatemala. Its tongue, one of the 
"metropolitan'.' Maya dialects, is spoken today in htitlan. San 
Pedro la Laguna, San Lucas Tolimin and San Antonio Suchi- 
tepkquez. The Zutuhil number about 14.000. 

The part the Zutuhil played in the wars with the QuichC and 
Cakchiquel is described in the annals of those tribes, which 

make i t  clear that the Zutuhil were only slightly less powerful 
than these enemy neighbours, and they appear never to have 
been completely subdued. The Zutuhil capital was picturesquely 
located above Lake Atitlan. Near by stood a strongly fortified 
position, reduced by the Spaniards under Pedro de Alvarado in 
1525 only with the greatest difficulty. Today the Zutuhil work, 
often under a system of peonage, on the big coffee estates. Their 
costumes, of local cotton covered with embroidery, are noted for 
their brilliant colours. 

B I B L I ~ c R A P H Y . - D ~ ~ ~ ~ ~ ~  Juarros, History o f  the Kingdom of  
Guatemala (1823) ; Karl Sapper, "Der gegenwartige Stand der ethno- 
graphischen Kenntnis von Mittelamerika," Archiv. fur Anthropologie, 
Rand 111, Heft I (1904). 

ZWEIBRUCKEN, a town of Germany, in the Rhineland 
Palatinate, on the Schwarzbach, and on the railway between Ger- 
mersheim and Saarbrucken. Pop. (19 50) 25.766. 

Zweibrucken ("two bridges") is the Latin Bipontinum; i t  ap- 
pears in early documents also as Gentinus Pons, and was called 
by the French Deux-Ponts. The independent territory was at first 
a countship, half of which Count Eberhard sold in 1385 to the 
count palatine of the Rhine, holding the other half as his feuda- 
tory. Louis (d. 1489) founded the line of the dukes of Zwei- 
briicken which became extinct in 1731, when the duchy passed 
to the Birkenfeld branch. At the peace of LunCville Zweibrucken 
was ceded to France; on its reunion with Germany in 1814 the 
greater part of bhe territory was given to Bavaria, the remainder 
to Oldenburg and Prussia. Z~veibrucken was known to scholars 
for its early editions of the Greek and Latin classics. Its war fac- 
tories were bombed in World il'ar 11. 

ZWICKAU, a town of Germany, in the Karl-Marx-Stadt dis- 
trict, situated on the left bank of the Zwickauer Mulde, 41 mi. S. 
of Leipzig and 20 mi. S.W. of Chemnitz on the main line of rail- 
way Dresden-Hof and at the junction of several other lines. Pop. 
(1950) 138,844. 

Zwickau is of Slavonic origin, and is mentioned, in 1118 as 
a trading place. Zwickau was an imperial possession, but tvas 
pledged to Henry the Illustrious, margrave of Meissen. It 
passed to the electors of Saxony as successors of the mar- 
graves of Meissen. The discovery of silver in the Schneeberg in 
1470 brought it much wealth. The Anabaptist movement of I 525 
began at Zwickau under the inspiration of the "Zwickau proph- 
ets." Robert Schumann (9.v.) was born there. 

Among the nine churches, the Gothic Church of St. Mary 
(1451-1536 and restored 1885-91) is remarkable. Other note- 
worthy buildings are the town hall of I 581, with the municipal 
archives, including documents dating back to the 13th century 
and an autograph ms. of the works of Hans Sachs, and the late 
Gothic Gewandhaus (cloth merchants' hall), built I 52 2-24 and 
now in part converted into a theatre. The manufactures of 
Zwickau include spinning and weaving, machinery, chemicals, 
porcelain, paper, glass, dyestuffs, wire goods, aluminum, lacquer, 
embroidery, stockings and curtains. The adjacent coalfield has 
been actively worked only since 1823, during which time the 
population has increased more than tenfold. 

ZWWGLI, HULDREICH (1484-1531), Swiss reformer, 
was born on Jan. I, 1484, at Wildhaus in the Toggenburg valley, 
St. Gall, Switzerland. He came of a free peasant stock, his father 
being amtmann of the village; his mother, Margaret Meili, was 
the sister of the abbot of Fischingen in Thurgau. His uncle, Bar- 
tholomew Zwingli, afterward dekan or sz~perintendent of Wesen, 
had been elected parish priest of Wildhaus. H e  went to school a t  
ii'esen, then at Basle, and finally at Berne, where his master, 
Heinrich Wolflin, inspired him with an enthusiasm for the classics. 
In I joo he was sent to the university of Vienna to study phi- 
losophy. He  then returned to Basle, where he graduated in the 
university and taught classics in the school of St. Martin's church. 
At 2 2  Zwingli was ordained by the bishop of Constance and 
elected parish priest of Glarus. The ten years which Zwingli 
spent a t  Glarus laid the foundations of his work as a reformer. 
He  there began the study of Greek that he might "learn the teach- 
ing of Christ from the original sources," and gave some attention 
to Hebrew. He read also the older church fathers and his skill in 
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the classics led his friends to hail him as  "the undoubted Cicero 
of our age." H e  entered into correspondence with Erasmus, and 
received a somewhat chilling patronage; whilst the brilliant 
humanist, Pico della Mirandola (1463-94), taught him to criticize 
Catholic doctrine. His first publications, which appeared as 
rhymed allegories, were political rather than religious; they were 
directed against the Swiss practice of hiring out mercenaries in the 
European wars. In I 521 he prevailed upon the authorities of the 
canton of Zurich to renounce the practice altogether. Especially 
did he oppose alliances with France; but the French party in 
Glarus was strong, and it retaliated so fiercely that in I 516 Zwingli 
was glad to accept the post of people's priest a t  Einsiedeln. He 
dated his arrival a t  evangelical truth from the three years ( I  516- 
19) which he spent in this place. There he studied the h'ew Testa- 
ment in the editions of Erasmus and began to found his preaching 
on "the Gospel," which he declared to be simple and easy to 
understand. 

R e f o r m  Propaganda.-Zwingli began to preach "the Gospel" 
in 1516, but a contemporary says that he did it so cunningly 
(listiglich) that none could suspect his drift. He began his work 
without saying much about corruptions in the Roman Church, and 
it was his political denunciation of the fratricidal wars into which 
the pope, not less than others, was drawing his fellow-countrymen, 
that first led to rupture with the papal see. Three visits which he 
had paid to Italy as army chaplain opened his eyes to the worldly 
character of the papal rule, and he began to attack at Einsiedeln 
the superstitions which attended the great pilgrimages made to 
that place. Zwingli denounced the publication of plenary indul- 
gence to all visitors to the shrine. When in August I 518 the Fran- 
ciscan monk Bernardin Samson appeared in Switzerland with a 
commission to sell indulgences, Zwingli persuaded the council to 
forbid his entrance into Ziirich. 

Zwingli now became ( I  518) people's priest a t  the Great Minster 
of Zurich. In  the beginning of I 519 he began a series of discourses 
on St. Matthew's Gospel, the Acts of the Apostles, and the 
Pauline epistles; and with these it may be said that the Reforma- 
tion was fairly begun in Zurich. His correspondence of this year 
shows him jealous of the growing influence of Luther. H e  claimed 
to have discovered the Gospel before ever Luther was heard of 
in Switzerland. Towards the end of September he fell ill with 
the plague; his illness sobered his spirit and brought into his 
message a deeper note than that merely moral and common-sense 
one with which, as a polite humanist, he had hitherto been content. 
H e  began to preach against fasting, saint worship and the celibacy 
of priests. People were found eating flesh in Lent, and the bishop 
of Constance accused them before the council of Z~irich. Zwingli 
was heard in their defence and the accusation was abandoned. 
His first Reformation tract, April 1522, dealt with this subject: 
Von Erkiesen und Fryheit der Spysen.  The matter of the 
celibacy of the clergy was more serious. Zwingli had joined in an 
address to the bishop of Constance calling on him no longer to 
endure the scandal of harlotry, but to  allow the priests to marry 
wives, or, a t  least, to wink at  their marriages. Pope Adrian 
VI. interfered and asked the Zurichers to abandon Zwingli, but 
the reformer persuaded the council to allow a public disputation 
(I  j23), when he produced sixty-seven theses and vindicated his 
position so strongly that the council decided to uphold their 
preacher and to separate the canton from the bishopric of Con- 
stance. Thus legal sanction was given in Zurich to the Reforma- 
tion. In  I 522 Zwingli produced his first considerable writing, the 
Architeles, "the beginning and the end," in which he sought by 
a single blow to win his spiritual freedom from the control of 
the bishops, and in a sermon of that year he contended that only 
the Holy Spirit 1s requisite to make the Word intelligible, and 
that there is no need of Church, council, or pope In the matter. 

Vic tory  of Reform.--There was a strong opposition to the 
Reformation, especially in the five Forest Cantons: Lucerne, Zug, 
Schwyz, Uri and Untenvalden; and the Ziirichers felt i t  necessary 
to form a league in its defence. They were especially anxious to 
gain Berne. and Zwingli challenged the Romanists to a public 
disputation in that city. The pleadings began on Jan. 2 ,  I j Z 3 .  and 
lasted nineteen days. Zwingll and his cornpanions undertook to 

defend the following propositions:- 

(I) That the Holy Christ~an Church, of which Christ is the only 
Head, is born of the Word of God, abides therein, and does not listen 
to the voice of a stranger; ( 2 )  that this Church imposes no laws on 
the conscience of people without the sanction of the Word of God, 
and that the laws of the Church are binding only in so far as they 
agree with the Word; (3) that Christ alone is our righteousness and 
our salvation, and that to trust to any other merit or satisfaction is to 
deny Him; (4) that it cannot be proved from the Holy Scripture that 
the body and blood of Christ are corporeally present in the bread and 
in the wine of the Lord's Supper; ( 5 )  that the mass, in which Christ 
is offered to God the Father for the sins of the living and of the dead, 
is contrary to Scripture and a gross affront to the sacrifice and death of 
the Saviour; (6)  that we should not pray to dead mediators and inter- 
cessors, but to Jesus Christ alone; ( 7 )  that there is no trace of purga- 
tory in Scripture; (8) that to set up pictures and to adore them is also 
contrary to Scripture, and that images and pictures ought to be 
destroyed where there is danger of giving them adoration; (9) that 
marriage is lawful to all, to the clergy as well as to the laity; (10) 
that shameful living is more disgraceful among the clergy than among 
the laity. 

The result of the discussion was that Berne was won over to  
the side of the reformer. He had maintained that the congre- 
gation, and not the hierarchy, was the representative of the 
Church; and he sought to reorganize the Swiss constitution on 
the principles of representative democracy so as to reduce the 
disproportionate voting power of the Forest Cantons. 

On April 2, 1524 the marriage of Zwingli with Anna Reinhard 
was publicly celebrated in the cathedral. In  August of that year 
Zwingli printed a pamphlet in which he set forth his ~riews of 
the Eucharist. They proved the occasion of a conflict with Luther 
which was never settled, but more attention was attracted by 
Z~vingli's denunciation of the worship of images and of the Roman 
doctrine of the mass. These points were discussed at  a fresh 
congress where about goo persons were present, and where Vadian 
(Joachim von Watt,  the reformer of St. Gall) presided. I t  was 
decided that images are forbidden by Scripture and that the mass 
is not a sacrifice. Images were removed from the churches, and 
many ceremonies and festivals were aboIished. Zurich was 
threatened with exclusion from the union, and she began to make 
preparations for war. 

Divergence f r o m  Luther.--At this point the controversy 
between Luther and Zwingli became more serious. In  March 
I 525 Zwingli brought out his Commentary  on tlte True  and False 
Religion. He declined to accept Luther's teaching that Christ's 
words of institution required the belief that the real flesh and 
blood of Christ co-exist in and with the natural eiements. H e  
declared that Luther was in a fog, and that Christ had proclaimed 
that by faith alone could His presence be received in a feast 
which He designed to be commemorative and symbolical. The 
landgrave of Hesse brought the two Reformers together in vain 
at Marburg in October 1529, and the whole Protestant movement 
broke into two camps. At home the long-felt strain between 
opposing cantons led at  last to civil war. In  February 1531 
Zwingli himself urged the Evangelical Swiss to attack the Five 
Cantons, and on Oct. 10 there was fought at  Kappel a battle, 
disastrous to the Protestant cause and fatal to its leader. Zwingl~, 
who as chaplain was carrying the banner, was struck to the ground, 
and was later despatched in cold blood. His corpse was quartered 
by the public hangman, and burnt with dung by the soldiers. A 
great boulder, roughly squared, standing a little way off the road, 
marks the place where Zwingli fell. It 1s inscribed, " 'They may 
kill the body but not the soul': so spoke on this spot Ulrich 
Zwingli, who for truth and the freedom of the Christian Church 
died a hero's death, Oct. 11, 1531." 

Zwingli's theological views are expressed succinctly in the 
sixty-seven theses published at  Ziirich in 1523, and a t  greater 
length in the First Helaetic Confession, compiled in 1536 by a 
number of his disciples1. They contain the elements of Reformed 
as distinguished from Lutheran doctrine. As opposed to Luther, 
Zwingli insisted more firmly on the supreme authority of Scrip- 
ture, and broke more thoroughly and radically with the mediaeval 
Church. Luther was content with changes in one or two funda- 
mental doctrines; Zwingli aimed at a reformation of government 

IP. Schaff, Creeds of the Evangelical Protestant Churclzes, p. n n r  



ZWITTERION-ZYGOTE 
and discipline as well as of theology. Zwingli held that there should 
be no government in the Church separate from the civil govern- 
ment which ruled the commonwealth. All ru!es and regulations 
about the public worship: doctrines and discipline of the Church 
were made in Z~~ing l i ' s  time, and with his consent, by the council 
of Ziirich, the supreme civil authority in the State. This was the 
ground of his quarrel with the Swiss Anabaptists, fnr the main 
idea in the minds of these greatly maligned men was the modern 
thought of a free Church in a free State. Like all the Reformers, 
he was strictly Augustinian in theology, but he dwelt chiefly on 
the positive side of predestination-the election to salvation-and 
he insisted upon the salvation of infants and of the pious heathen. 
His most distinctive doctrine is perhaps his theory of the sacra- 
ment, which involved him and his follomers in a long and, on 
Luther's part, an acrimonious dispute. He held that the Eucharist 
was not the repet i t ion of the sacrifice of Christ, but the faithful 
r ~ n t e m b r a n c e  that that sacrifice had been made once for all. His 
theological opinions were set aside in Switzerland for the some- 
what profounder viems of Calvin. The publication of the Ziirich 
Consensus (Conse?zsus Tigndrinnis) in I 549 marks the adherence of 
the Swiss to Calvinist theology. 

Zwingli's most important writings are-Von Erkiesen z~nd Fryheit 
dev Spysen (ilpril 1522) ; De Canone Missae Epichiresix (September 
1523) ; Conznzentnrius de Vera et Falsa Relip'one ( r g z j )  ; Vonz T o z ~ f ,  
vonz IViedertozr,r', und vow1 Kindertoztf ( I  52 j) ; Ein klare Unterriihtung 
vonz Xachtntol Chvisti ( I  526) ; De Providentin -0pi ( I  530) ; and Chvis- 
tianae Fidei Expositio (15.31). For a full bibliography see G. Finsler, 
Zwingli-Biblioymphie (Ziirich, 1897). 

Works.-Collected editions, 4 vols. (Zurich, 1545, 1581) ; by M. 
Schuler and Joh. Schulthess, 8 vols. (Ziirich, 1828-42, with "supple- 
mentorum fasciculus," 1861); by E. Egli and G. Finsler in "Corpus 
Reformatorum" (Berlin, 1905 sqq.) . 

Lives.-0. Myconius (1532) ; H. Bnllin~er's Refo~mationsgeschichte 
(ed. Hottinqer and Voegli, 1838) ; J .  31. Schuler (1818) ; R. Christoffel 
(1857, Enp. tr. by J.  Cochran, Edinburgh, 1858);  J. C. Morikiifer, 2 
vols. (Leipzig. 1867-69) ; R. Stahelin, 2 vols. (Basle, 1895-97) ; S. M. 
Tackson in Heroes o f  the Refornzntiorz (Kew York and London. 1001) : 

have the amino acid structure I ,  with the acidic carboxyl gri)up 
COOH and the basic amino group NH2, but rather the z~si t ter-  
ionic structure 11. 

i 

H2N.CH2.COOH H3K.CH2.COO- 
I I I 

I n  general: amino acids and proteins ( q . v . )  a t  their isoelectric 
points, as well as betaines ( see  CHOLINE) exist largely if not en- 
tirely in the form of zwitterions. 

ZWOLLE, the capital of the province of Overijssel. ?jethe;- 
lands, on the Zwarte LVater, and a junction station 2 4 i  mi. S . E .  o f  
Harderwyk. Pop. (1957 est.) 54,087 (mun.).  I t  is the centre of 
the ulhole northern and eastern canal systems, and hy mean> of 
the short canal, the UTillemsvaart, which joins the Zwarte water 
and the Ysel. has regular steamboat communication with Kampen 
and Amsterdam. 

Three miles from Zwolle on the Agnietenberg, once stood the 
Augustinian convent in which Thomas a Kempis spent the gre;itest. 
part of his life. Zwolle has a considerable trade by river, a large 
fish market and the most important cattle market in Hollantf 
after Rotterdam. 

ZYGADENUS (ZIGADENW~), a genus of plants uf the lily 
family (Liliaceae, q.v.), containing about 1 2  species. all North 
American except one found in Siberia. They are smooth perennial 
herbs, springing mostly from coated bulbs, with erect stems. usu- 
ally six inches to four feet high, very narrow leaves and con- 
spicuous flowers in terminal clusters. About ten species occur in 
the United States and Canada. Alkali grass (2. e l e g a n s ) ,  with 
greenish flowers, is found from New Brunswick to  Alaska and 
southward to New Mexico. The poisonous zygadene or death 
camass ( 2 .  v e n e n o s u s ) ,  with yellow flowers, occurs in the north- 
western and Pacific states. 

ZYGOPHYLLACEAE, a family of herbs, shrubs and trees, 
characteristic of the drier parts of temperate and tropical regions 

Prof. Egli's articles in ~ a u c k - ~ e r z o g ' s  Realencyklupiidie fiir pro t . '~he:  in both hemispheres. ~ h e ; e  are 2 6  genera and about-22 5 species, 
ologie u .  Kirilte, and Zwinglians, publisher1 at Zurich. Large genera are Fagonin, with about 40 species in southern North 

S. M. Jackson's book irives a chapter on Zwinqli's Theology by 
Prof. F. H. Foster, and also full details of further informstion on the America, Chile and Mediterranean countries; and ~ ~ ~ o p h ~ l l r ~ r n ,  
subject, together with a list of modern Enylish translations of Zwingli's with 80 species in the drier parts of Asia, Africa and Australia. 
works. G u a i a c u m  of tropical America, produces the very hard wood known 

ZWITTERION. I n  chemistry, a molecule containing both as lignum vitae, the resin of which is also used in the practice of 
acidic and basic groups may be expected to neutralize itself medicine. The South American species of Bulnesia also yield a 
with the production of an internal salt or, as it is commonly very hard wood. (E. D. ML. ; X.) 
called, a zwitterion (from the German Zwi t t er ,  "hybrid" or "her- ZYGOTE, the biological term for the fertilized egg or ovum. 
maphrodite," plus i o n ) .  Thus glycine may be expected not to ( S e e  FERTILIZATION; EMBRYOLOGY.) 
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